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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 forma-
tion of ideological position;

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

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

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

Learning outcomes:

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

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

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

Main course literature:

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

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



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

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

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

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

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

FEFU library: 9 instance.

Form of final control: examination.


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

AHHOTanus K padoyeil mporpaMMe JUCUMILIMHBI

«I'eoxumMus»

VYuebnas aucuurinuHa «'eoxuMus» pa3zpaboTaHa JJis CTYyJAEHTOB HalpaBe-
Hust moarotoBku 05.03.01 T'eomorusi, nmpoduns «Ieonorusi», u MPOBOAUTCA B 6-M
(BeceHHEM) cemecTpe 3-ro Kypca.

JucuuminHa BXOJIUT B cocTaB 0a30Boi yacTu Oyioka 1 Jlucuumiunsl (Moay-
) yuebHoro miana (uanekc b1.b.18). TpymoeMKOCTh TUCITUTIIIMHBI COCTABIISAET 5
3a4eTHBIX enuHull, 180 yacoB, B Tom yucie 18 yacoB nekuuii, 36 gacoB jgabopa-
TOPHBIX paboT, 36 YacoB MPAaKTUYECKUX 3aHATUN, 90 YacoB caMOCTOSITEIBHOU pa-
00ThI, BKJIIOYAsA 27 4acOB Ha MOJITOTOBKY K dK3aMEHY.

JluciuruinHa TeCHBIM 00pa3oM CBs3aHa C JPYrUMU JAUCIUIUIMHAMH: OOIIeH
re0JIOTUEHN, CTPYKTYpPHOM Treosiorueit, xumuen. Kypc oxBaThIBaeT KpUCTAIOONTH-
YeCKHUil aHaIN3, TOPOI000Pa3yIoIIe MUHEPAIIBI, METPOrpaPui0 MarMaTHUECKUX U
MeTaMop(pUUecKuX Mopo/I.

Heans qucuuniannbl «'eoXxuMus» — aaTh CTyJCHTaM 3HAHUS O TEOPETHYE-
CKMX OCHOBax I'€OXHMHH, a TAKKE MO3HAKOMUTh UX CO CHEU(PUKON MPUMEHEHUS
€€ METOJIOB B I'€OJIOTMYECKHX, IKOJIOTMYECKHUX, PUPOAOINOIB30BATENBCKUX U MIPHU-
POIOOXPAHHBIX ETISX.

3amaun JTUCUMILIUHBI:

e TO3HAKOMHTH CTYJCHTOB C TCOXMMUYECKUMH KIIACCU(PUKAIUIMH SJIEMEH-
TOB;

e JIaTh CBEJEHHUS O PACIPOCTPAHECHHOCTU XUMHUYECKHUX DJIEMEHTOB, UX HaXO-
KIEHUS B MPUPOJE, MYTSIX MUTPAIMU B T€OJOTMYECKON Cpelle U T€OXUMHUYECKOM
KpYTOBOpOTE;

e HAYYUTH CTYJACHTOB TEXHUKE M TEXHOJIOTUU IKOJIOT0-T€OXMMHUYECKUX HC-
CJICIOBAHUIA;

e HAYYUTh  CTYACHTOB  HWHTEPIPETUPOBATH  PE3YyJbTAThl  HKOJIOrO-
FEOXUMHUYECKUX UCCIICIOBAHUI U MPUMEHSTh WX JJISI PEIICHHUS] KOHKPETHBIX MPHU-
POMIOTIOIB30BATENBCKUX 33/1aY;

e H3YyYHUTh OCHOBHBIE 3aKOHOMEPHOCTH MOBEICHUS XUMUUYECKUX IJIIEMEHTOB B

reoJIOTMYECKUX TpoIieccax, B ruapocdepe, armocdepe u ouocdepe.



JImst  ycIenrHoro W3y4eHWsl TUCHUTUIMHBI «['eoxuMusy» y oO0yJaroniuxcs
JIOJKHBI OBITh YAaCTHYHO C(OPMUPOBAHBI CICAYIOMNUE MPEIBAPUTEIHHBIE KOMIIE-
TEHIUU:

OIIK-2, BnaneHue npeacTaBICHUAMU O COBPEMEHHOM HayYHON KapTUHE MUpa
HA OCHOBE 3HAHWU OCHOBHBIX IMOJIOXKEHUH (Punocoduun, 6a30BbIX 3aKOHOB M METO-
JIOB €CTECTBEHHBIX HaYK,

[1K-1, cniocoOHOCTh MCIONIB30BaTh 3HAHUSI B 00JACTH T'€OJIOTHH, Te€O(PU3UKH,
TCOXUMUU, TUAPOTEOIOTHA U WHXCHEPHON T'€OJIOTHH, TEOJOTUA M TEOXUMHH TO-
PIOYUX HUCKOIMAEMBbIX, MaJICOHTOJOTHH, CTpaTurpaduu, SKOJIOTHYECKON T'€OJO0TuU
JUTS pelIeHUs] Hay9HO-MCCIEA0BaTEeIbCKUX 3a/1ad (B COOTBETCTBHH C HAmpaBJICH-
HOCTBIO (MpoduiieM) MoAroTOBKH);

[1K-4, roTOBHOCTh PUMEHSITh Ha TPAaKTHUKE 0a30BbIe oOIIEMpPOdeccrHoHab-
Hbl€ 3HAHUS U HABBIKUA MOJIEBBIX T'€OJOTMYECKUX, re0(U3NUECKUX, T€OXHUMUYe-
CKHX, THJIPOTEOIOTHYECKIX, He()TETa30BbIX U IKOJIOTO-TEOJIOTHICCKUX padoT mpu
pElIeHUH TPOU3BOJICTBEHHBIX 3a71a4 (B COOTBETCTBUHU C HAIPABICHHOCTHIO (IIPO-
dbunemM) mporpaMMbl OakanaBpuara);

[1K-6, TOTOBHOCTh B COCTaB€ HAyYHO-ITPOU3BOJCTBEHHOTO KOJUIEKTHBA y4a-
CTBOBATh B COCTaBJIEHUHU KapT, CXEM, pa3pe30B U JIPYroil yCTAHOBICHHON OTYETHO-
CTH TI0 YTBEPKJIEHHBIM (hOpMaM.

B pe3ynbrare u3ydeHus JaHHOW AUCIUIUIMHBI Y 00yJaroImuxcs GOPMHUPYIOT-

csl cleAyronue NpoecCHOHaNbHbIE KOMIIETEHIINH (3JIEMEHTH KOMIIETCHIINN ).

Konx u popmymposka

Jtanbl GOpMUPOBAHUSA KOMIIETEHIINU
KOMIIeTeHIIH U

Tepmunosoruto reoxumuyeckoi obmactu. Ilo-

3Haer
PAIOK U CYITHOCTD KJIACCU(UKAIINY DJIEMEHTOB

HpI/IMeHHTB TCOXUMHNUYCCKHUE MECTOABI HCCIICIO-
BaHMsA JJIs BBIIIOJIHCHHA 3aaa4 I'€OJIOTHH, I‘GO(bI/I-
VYmeer 3UKH, ICTPOJIOTUH, THAPOIrCOJIOTHUN H HHKCHCP-
HOM reojioru, recojiorun 1 rcOXuMun roproumx
HCKOIIaCMBbIX, 9KOJIOTHYSCKOM T'€OJTOTHH

OIIK-3, crocoOHOCTH HC-
MOJIK30BaTh B MPOQeccro-
HaJILHOHU JesTelIbHOCTH Oa-
30BBIE€ 3HAHUS MAaTEMATHUKU U
€CTECTBEHHBIX HAYK

['eonornyeckuMu MeTOAaMH MPOBEACHUS PabOT
Bnaneer Uil pelleHHss ~ NeOXMMHMYECKHX  Hay4Ho-
HCCIIEIOBATENBCKUX IMPUKIAAHBIX 3a1a4.

IK-1- cniocoGHOCTH HC- Tepmunosioruto reoxumuyeckoi obmactu. [lo-
MOJIb30BaTh 3HAHU B 00Jac- 3HacT PSIOK U CYITHOCTH KIIaCCH(MKALMU 3JIEMEHTOB,
TH T€OJIOTHH, TeO(PH3HUKH, METOJBl HCCIICJIOBAaHUSI WX CBOMCTB, aKTyajb-

Tre¢oOXuMuH, ruiiporcojioruu u HOCTbB TGOpeTI/IquKOﬁ u HpaKTH‘IeCKOﬁ 3Ha4Yu-




HMH)XEHEPHOU I'e0JIOr Uy, Ieo-
JIOTUU U TEOXUMUH F'OPIOYNX
HCKOIIAEMBIX, JKOJIOIYe-

MOCTHU I'COXHUMHNYCCKHNX I/ICCHGI[OBaHI/Iﬁ

[IpoBoauTh Hay4HBIE HCCIEIOBaHUS B 00JACTH
TFeOXMMHUHU [UIsL BBIMOJIHEHHS 3a7jad T'eOJIOTHH,

CKOH I'COJIOTHH U PEIICHHA | Yyeer reo(U3UKH, METPOJIIOTHH, MMAPOr€0JOrud U UH-
Hay1HO-HCCICAOBATCIILCKUX JKEHEPHOU T'€0JIOTMH, T€OJIOTHH U TEOXMMHUH T'O-
3a/1a4 (B COOTBETCTBHH C Ha- PIOYHX MCKOIIAEMBIX, SKOJIOTUYECKOM TE€0IOTHI
MPaBJICHHOCTHIO (TIPOQHIIEM)
['eoslornyeckuMu METOJaMU TIPOBEICHUS padbOT
MOJITOTOBKH
JUIS  PEHMICHHS  TCOXMMHUYECKMX  HaydHO-
UCCIIEIOBATEIILCKUX MPUKIAAHBIX 3a1a4. Croco-
Bnaneer OCH WCTONB30BaTh 0a30BbIE KOMITHIOTEPHBIC
nporpamMMmbl  CTaHIapTHOro makera Microsoft
Word u criennaan3upoBaHHbIC TIETPOJIOTHICCKIE
POTPaMMBI.
OCOOCHHOCTH TOJYYCHHSI TCOXUMHUYCCKOW HH-
MK-2 - cHocoGHOCTE camo- | SHAET dopmarnuu, ee MCTIONB30BAHMA B HayuHO-
CTOATENBHO MOMY4aTh Fe0No- HCCIIeIOBATEIILCKOM JICSITEILHOCTH.
THYECKYI0 HHPOPMAIIUIO, HC- [TpoBOIUTH HAay4YHBIC HCCICIOBAHUS B OOJIACTH
MOJIb30BaTh B HAYYHO- Ymeer TCOXMMHUHU M HCIIOJb30BATh HABBIKH IMOJIEBBIX W
WCCIICIOBATEIILCKOM Jesi- 71a00paTOPHBIX TEOXUMUYECKUX UCCIICIOBAHHM
TCIBHOCTH HABBIKH II0JICBBIX ['e0OrMYEeCKUMHE METOaMHU MPOBEACHHUS PadoOT
U 11a00PATOPHBIX I€0JIOrHHe- JUIs  pelleHHsT  IEOXMMHYECKMX  HAy4HO-
CKHX HCCIIE/I0BAHUH (B COOT- UCCIIEI0BATENBCKUX TPUKIaIHBIX 3a1a4. Crioco-
BETCTBUH C HAIIpaBJICHHO- Bnaneer OeH UCIONB30BaTh 0a30BbIE  KOMIILIOTEPHBIE
CTBIO (POGhHIEM) MO/ OTOB- porpaMMBbl  CTaHZapTHOro makera Microsoft
KH) Word u crienuanu3upoBaHHbIC IETPOJIOTHUCCKUE
POTPaMMBI.
3HaeT COBPEMEHHBIC MOJICBBIE M JITA0OPATOPHEIC
3Haer re0JIOTUYECKHE, TeOU3NUECKUE U HETOCPE]ICT-
BEHHO T€OXUMHUYECKUE TPUOOPHI U YCTAHOBKH.
IIK-5 - rotroBHOCTH K paboTe
[TpuMeHSTh COBPEMEHHBIC IOJIEBBIX H Jlabopa-
Ha COBPEMEHHBIX MMOJICBBIX U
TOPHBIX T'€OJIOTMYCCKUX, FCOQU3NICCKUX U TE€O-
71a00paTOPHBIX T€0JIOTHYE-
Ymeer XUMHYCCKUE TPHUOOPBI.
CKHX, T€O(PU3NUIECKUX, T€O-
CoOupate 1 00pabaThIBaTh FT€OXUMHUYECKYIO HH-
XUMHYECKHUX Tpudopax, yc- (bopMaLIO
TaHOBKaxX U 000py/10BaHHH (B p i
COOTBETCTBHH C HAIPABJICH- Metoaukoit 06paboTKU Te0XUMUYECKO nHpop-
HOCTBIO (TIpOdHIIeM) TIpo- Mali B 0a30BBIX AJIEKTPOHHBIX MPOrPAMMHBIX
rpaMMbl OakajgaBpuaTa) Bruazeer KOMIUICKCaX.
[TepeoBBIM OTEUYECTBECHHBIM MW 3apyOEKHBIM
OIBITOM B 00JIaCTH MPOBEICHHS TEOXUMHICCKIX
HCCIIEI0BAHUI.
K 7 5 [Topsimok U CyIIHOCTH KJIacCU(PUKAIUU dJIEMEH-
— / - CHIOCODHOCTD HC- 3naer TOB, METOJbI HMCCIENOBAaHUS HUX CBOMCTB, aKTy-
NOIB30BATH SHAHNS QyHa- AIBHOCTh TEOPETUYECKOM M IPAKTUYECKOM 3Ha-
MEHTaJIBHBIX Pa3sAesnon (u- YHUMOCTH T€OXUMHUYECKUX MCCIICIOBAHUI
3MKH, XUMUH, SKOJIOTUH, UH-
(hOpMAIHOHHEIX TEXHONOTHit [TpoBOaUTH HaydHBIE MCCIENOBAHUSA B OOJIACTH
AT pEIICHHA TPAKTHYECKUX Vieer IF€OXMMHH JUIsl BBINOJHEHUs 3a/1ad TEOJIOTHH,

3a7a4 B 00JIACTU TEOJIOTHHA

FGO(I)I/ISI/IKI/I, neTpOJOru, ruagporcojiorun u UH-
)KeHepHOﬁ r€oJIoruu, reojioruu 1 rcoOxuMmum ro-




proYux UCKOIIACMBbIX, 9KOJIOTUYECKOM I'€0JIOTHHU

['eonorudeckuMu METOJaMH TMPOBEICHUS PabOT
UL  pemieHWsl  TEOXMMHYECKHX  HaydHO-
HCCIIeIOBATEIILCKUX TPUKIATHBIX 3a1a4d. Croco-
Bmageer OCH UCHONB30BaTh 0a30BbIE KOMITBIOTEPHBIC
MpOrpaMMbl CTaHJApTHOro makera Microsoft
Word u criennann3upoBaHHbIE ETPOIOTUIECKIE
MIPOTPaMMBI.

s popMupoBaHMs BBHIIIIEYKAa3aHHBIX KOMIETEHIIUM B paMKaxX AUCIUTLIAHBI
«l"eoxumus» TPUMEHSIOTCA CHEAYIOIIME METOAbl AKTUBHOTO W MHTEPAKTHUBHOIO
OoOy4YeHHsI: METO/I KeCOB, METOJ] aKTUBHOTO MPOOJIEMHO-CUTYAIIMOHHOTO aHAIM3a,

MPE3CHTALMU, KPYTJIbIM CTOJ.

I. CTPYKTYPA U COJIEP)KAHUE TEOPETUUYECKOM YACTH KYPCA
(18 YAC.)

Paznea 1. Ilpeamer reoxumum, e€ ucropus (2 yac.)

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

OBoJonMs TepMUHA «reoxumusi». llepBoe ynomunanue B tpyaax @. IIEn-
oeitna (1838). Brinenenue Hayku akanemukom B.W. Bepuanckum (1863—1945).
PazButue npencrapnenuit akagemukom A.E. depcmanom (1883—1945). Pacmu-
peHue cdepbl reOXMMUYECKHX MCCIEIOBAaHUN B KOCMUYECKYIO 3Py, OHUMaHUE
Ir€OXUMUH, KaK HAyKH 00 MCTOPUHA XUMHUYECKUX JIEMEHTOB 3€MJIM U IUIAHET 3€M-
HOM TPYIIIIBI.

IIpenMmer uccnenoBaHus TEOXUMHUHM, COAEPKAHUE XUMUYECKUX JJIEMEHTOB B
reocgepax, 3aKOHOMEPHOCTH MPOILIECCOB UX MUTPALH, PACCESHUS U KOHLEHTpa-
. PaccmoTpenue reoxumus Kak HayKd, pa3BUBAIOIIEHCS HA CTHIKE XUMUU, PU-
3UKH, MaTEMaTUKU, OMOJIOTUU U T€OJIOTUH.

Tema 2. IlpeanocblIkKM K BO3HHKHOBEHHI0O TeOXMMHHM H JITanbl eé

craHoBJienus (1 gac.)



IIpennochbuiku K BOSHUKHOBEHUIO T€OXUMUHU: HAKOIUICHUE CBEJACHUI O TOp-
HBIX TIOpOJaX, MUHEpasaxX, pyJlax U METAJUIOB C TNIYOOKOHN JpeBHOCTU. BrigeneHue
NEePBOOBITHOTO, AaHTUYHOT'O, CPETHEBEKOBOr0 (JOHAYYHOT0) U HAYYHOTO 3TArOB
paszButus. Ilepconanuu B Hayke (Teodpact, Ilnunuii, P.boiins, M.B.JlomoHOCOB,
A.JlaBya3pe u napyrue). OyHIaMEHTAJIbHBIE OTKPBITHS, IOBJIEKIINE POXKICHUE
HAyKH — TeOXUMHH (mobeaa aTOMHO-MOJICKYJSIPHOTO YUYEHUS, OTKPBITHE CIICK-
TpaJbHOI'O aHan3a, OTKPbITHE nepuoanyeckoro 3akona Jl.1M.Menneneesa).

OcHoBatenu reoxumuu: Bepuajackuii, @epcman, [Nonpammuar, Kinapk. Oc-

HOBHBIC 3aCJIYT'Y, BKJIaJ B IT'COXHMMUIO.

Paznean I1. DieMeHTHI siiepHoii reoxuMuu (2 yac.)

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

ATOM — HaUMEHbIIIAs] XUMUYECKHU HeJleTMMasi yacTulia Beniectsa. OTKpbITHE
cBoiicTB atomoM, ombIT J.Pesepdopma (1909). Crpoenue siapa: mpOTOHBI U
HEUTpoHBI. «SlnepHoe BenecTBo». CTpyKTypa siapa, PakTopbl CTAOMIBHOCTH SJIEP.

PannoaktuBHOCTH. BUbl pacnana. Buasl aToMOB (M30TOHBI, H30TOIIBI, ©300aphI).

Tema 2. U30TonHbIe MeTOABI B HayKax 0 3emuie (1 yac.)

AOCOIOTHasT TeOXpPOHOJIOTHSA, €€ pojib B LHKJIE Hayk O 3emJe.
IIpencraBnennss o  Bospacte 3emnau  (JlomonocoB, broddon). 3akon
pPaaMOaKTUBHOIO pacnana. Psaael pacnaga, HadalbHbIE M KOHEYHBIE JJIEMEHTHI.
Bunbr abcomtorHOro natupoBaHuUs (KalWH-aprOHOBBIM METOJ, JATUPOBAHHE IIO0
TpEKaM, paauOyTJIEPOIHBIA METOJ, PaJIUOTEPMOIIOMHUHECIIEHTHOE NATUPOBAHUE,
pPyOUIHNII-CTPOHIIMEBBINA METO, YPAH-TOPUI-CBUHIIOBBII METO).

@OpakiMOHUPOBAHUE M30TONOB, €ro (gaxTopsl. Poib M30TONMHOro aHaIn3a

JJI1 pCICHUA I'COJIOTHUYCCKUX 3aaa4.

Paznea II1. Kocmoxumus (3 yac.)



Tema 1. BBenenne B kocmoxumuio (1 gac.)

Beenenue B kocMoxumuio. [Ipeamer u 0ObEKT, CBSI3b C IPYTMMHU HAayKaMHu.
Meronbl uccnenoBaHUW. ['MNOTE3bI BO3ZHUKHOBEHUS XHMUYECKHUX 3JJIEMEHTOB.
Hyxkieorenes.

Kocmonoruss m kocMoronus. PeBonronnu B aCTpOHOMUH, MPEIONPEIEIIB-
mue pa3BuTue. OTKPHITHE YHUKATBHBIX XUMUYECKHX OOBEKTOB C OCOOBIMU CBOWA-
cTBaMH (KBa3aphbl, TAJIAKTUKU C aKTUBHBIMHU SJIpAMU, Ma3aphbl, MyJIbCAPHI).

Tema 2. IBosaronus 3Be31 (1 yac.)

[Ipencrasnenus o 3Be3aax. Mx 3apokaeHne, cOCTaB, CTPOEHUE. [Tyt
SBOJIOLMM 3BE€3]l, B 3aBHUCHMOCTH OT HX MAacCChl, CTaAMM LHKJIA: MPOTO3BE3/A,
(OKENITBIM  KapJiuK», «KPACHBIM THUTraHT», MPEICBEPXHOBAs, CBEPXHOBas.
TepMuHanbHas CTaIMKU Pa3BUTHSL: HEUTPOHHBIE 3BE3/1bI U YEPHBIE JIBIPHI.

Tema 3. TI'eoxumusi CosaHeuHoi cucrembl. IliaHeTbl, acTrepouabl,
MeTeopuThl. KocmMuueckoe uzinyudenne (1 gac.)

[Inanersr CoIHEUHOM CHUCTEMBI: BHYTPEHHHE (TUIAHEThl 3€MHOW TPYIIIIBL:
Mepkypuii, Benepa, 3emiist, Mapc) u BHemHue (tutanetsl rurantsl: FOnurep, Ca-
TypH, Ypan, Hentyn).

I'nmaBHpIe xumudeckue syneMeHThl Comneunoinr cuctemel: H, He, O, C, N,
Mg, Si, Fe, S. . OcobeHHOCTH Tr€OXUMUU MJIaHET 36MHOM TPYNIbl U TJIaHET TUraH-
TOB. [losC acTteponoB.

Jlyna — ecrectBeHHbIN ciyTHUK 3eMiu. Mcropus uzyuenus. Ctpoenue Jly-
Hbl. OCOOCHHOCTh TE€UEHUSI IreoIornyeckux npodyecoB Ha Jlyne. ['eoxumus JIyHsL.
Peronut: MuHepanbHbIM 1 XUMAYECKUN COCTAB.

MeTteopuThl U «KOCMUYeCcKas MbUTbY». OCOOEHHOCTH COCTaBa U CTPYKTYPHI
meTeopuToB: cuneputhl (Fe-Ni), cuneponutst (Fe-kaMeHHBIE), adpOIUTHI (KaMeH-
HbIE, AJTIOMOCHIMKATHI), TEKTUTHI (CTEKJIOMOJO00HOE BEIIECTBO). XOHAPUTHI U
AXOHJIPUTHI.

«KocMuueckue mydm»: MPOUCXOKICHHUE, BUJIbI, BIMSHUE HA TEUEHUE E€CTE-

CTBCHHBIX ITPOICCCOB.



Paznen IV. BBenenue B KpucTasioxumMuro (2 yac.)

Tema 1. Kpucraioxummusi, eé MeCT0 B IeOXHMHH, CBSI3b ¢ HAYKaAMHU
ecTecTBeHHOro mukJa (1 gac.)

Kpucramnoxumust — pasgen TEeOXUMHM, HU3YYaOUIMA MPOCTPAHCTBEHHOE
PACIIONI0KEHUE U XUMUYECKYIO CBSI3b aTOMOB B KPUCTAJLIAX, & TAKXKE 3aBUCUMOCTh
bu3MUeCKNX U XUMHUYECKUX CBOMCTB KPUCTAJUIMYECKHUX BEIIECTB OT UX CTPOCHHS.
CBsI3b KPUCTAUIOXUMUU C (pu3nueckuMu Haykamu. MccienoBaTenbCKuil anmapar
KPUCTAJUIOXUMUHU.

Tema 2. OcHoBbI KpucTa/LIoXumMuu (1 gac.)

Tumnbl XUMUYECKUX CBS3€M B BEIIECTBE: METATINYECKAs], IOHHAS, KOBAJICHT-
Has, octaTouHas (Ban-nep-Baanbca). XUMUYECKUE CBA3M B MUHEpasiax. ATOMHBIE
Y NOHHBIE PAJINYChl, UX OINPEIEICHUE U NMTPAKTUUECKOE IPUMEHECHUE.

MopenupoBaHue CTPOCHHUS KPUCTAUIMYECKUX PENIECTOK: ITUIOTHEWINAs yra-
KOBKa IIapOB M KOOPJIMHAIIMOHHBI MHOTOrpaHHUK. [loTeHIMan noHu3anuu 1 mo-
aspuzanus. JHepreTudeckuil koddduiment (mo depcmany). DIEKTpPOOTpHUIla-

TeNbHOCTh. I30MOphU3M: (GaKTOPHI U TUIIBI.

Paznen V. Buyrpennue o0o0/i0uxku 3emun. I'eoxumusi jgurochepst (4

yac.)

Tema 1. BHyTpeHHee cTpoeHue 3emum. MeToabl U3y4eHHsl, COCTAB H
cTpoenue autochepni(1 gac.)

Breinenenne obomouek 3emumn: ruapocdepbl, atMochepbl, Ornochepsl, 3eM-
HOW KOpBI, MAaHTHH, A71pa. MeTobl H3ydeHus ITyOMHHOIO CTPOEHHS 3€MHOM KOPBI:
cericMudeckas ToMmorpadus, onpeneneHrne CUibl TSHKECTU Ha 3eMHOUM TTOBEPXHOCTH
Y TPABUTAIMOHHOW MOCTOSIHHOM (TOMIICOH); MOMEHTa MHEPIUM 3E€MIIM; N3YyUCHHUE
3HAQYCHUH TEIJIOBOT'O MOTOKAa B pa3HbIX palloHaX 3emiid; JIabopaTOpPHOE HCCIEI0-

BAaHUC ITNIOTHOCTH U IIPOYHOCTH ITOPOJA, MOACIIUPOBAHUC ITOBCACHUS ITOPOI B YCIIO-



BUSX cTpecca. BeieneHue ceiCMUYECKUX TPaHuIl, UX T'€OJOTHYECKasl CYIIHOCTh U
COCTOSIHHE BEI[ECTBA.

Jlutocdepa. Kinapku XuMHUYIECKUX JIEMEHTOB: OTKPBITHE, POJIb B TCOXUMHUH.
KoHTHHEHTaNbHBIN 1 OKEAHUYECKUW TUIIBI 36MHOM KOPBI. Crpoenue, MuHe-
pPaNbHBIA U XUMUYECKUN COCTaB BHYTPEHHUX 30H 3€MJIU: MAHTUU U Spa.

Tema 2. I'eoxumust atmocdepsni (1 gac.)

[Tonnmanue atmocdepsl Kak razoBod obonouku 3emnu. Crpatuduxanus u
coctaB atmocdepsl. [IpoucxoxaeHue u spoitonus armocdepsl 3emin. [Ipoueccsl,
dbopmupyromue atMmochepy. I'eoxumus razoB armochepsl (o A.M.Ilepensmany).
«I"a3w1 muTocheprl — noazemMHas armocdepar» (B.1.Bepuanckuii).

DKoJorus u rnpodjaemMa coxXpaHeHus: aTMOC(EPBHI.

Tema 3. I'eoxumusi ruapocdeps! (1 gac.)

[Tonnmanue rugpocdepsl B y3KOM (MPEPHIBUCTOM) U IIUPOKOM (HEMPEPHIB-
HOM) 3HA4Y€HHUH cioBa. MHpoBOil okeaH. [I0OBEpXHOCTHBIA M MOA3EMHBIA CTOK U
OOHOBJIEHUE THIIPOC(EPHI. CaoticTBa BOJBI (TEIIIOEMKOCTh, TEIUIOTA TLIABIIE-
HUS ¥ UcmapeHus). Mopckue U BHYTpUMaTEPHUKOBbIE BOJbI. [IMOTHOCTE U coe-
HOCTh BoJ MupoBoro okeana. ConeBoli cocta Bojl. buora.

OBomtons MUpPOBOro okeaHa, CBSI3b C IBOJIONKENH 3eMiIH. DTamHOCTh pas-
BUTHS OKEaHa.

Ponb okeaHa B HapOJTHOM XO3SHCTBE: MHUIIEBBIC MPOAYKTHI, MHHEPAIbHBIC
peCYpChI, SHEPTHSI MPUIUBOB 1 OTJIMBOB, TPY30IIEPEBO3KH.

['eoxumusi BHYTPUMATEPHUKOBBIX BOJ, CBSI3b C IMUPOTHOW 30HATBLHOCTHIO.
Boanas Mmurpanusi XaMU4YECKHX JIEMEHTOB.

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

[Tonstue 6uochepnr (mo XK.b.Jlamapky). Jleranbnas pa3paboTka ydeHUsS O
ouochepe (B.U.Bepnaackmii). Acniektsl u3ydeHuss omocdepsl. ['eoxumus KUBOTO
BeniecTBa. buoduibHbie 3aeMeHTh. ['eoxuMuueckue XapakTepUCTHKU: K0dPdu-
IIUEHT OMOUIBHOCTH U KO3 HUITMEHT OUOJIOTHYECKOT0 IMOTJIOMICHHMS.

buonauTel — nMopojpl 1 MUHEPAJIbI, KaK UCTOYHUKH TOJIE3HBIX HMCKOIMAEMBbIX.

buocdepa kak yactb Hoochepbl U 00BEKT TEXHOTEHE3A.



Paszpes VI. O0mme xapakTepucTHK MUTPalMU dJIeMeHTOB (3 yac.)

Tema 1. BuyTtpennue ¢akropbl murpanuu(l yac.)

OcHoBHOU reoxumuueckuil 3akoH B. M. TI'onpammuara riacut: «Kiapku
3JIEMEHTOB 3aBHUCAT OT CTPOEHUSA ATOMHOIO S/Ipa, 4 KX MUTPALMA — OT HAPYKHBIX
3JICKTPOHOB, OMPEICIISIONINX XUMHUYECKME CBOMCTBA 3JIEMEHTOBY». B3amMmonenct-
BHE€ C TECOXMMUYECKUMH OaphepaMu, TUIl CBSI3€H M XMMHUYECKHE CBOMCTBA OIpe/e-
JISIIOTCS CTPOEHUEM DJIEKTPOHHBIX 000sI04eK. Murpaiusi — nepeMelieHiue Xummye-
CKHMX DBJIEMEHTOB B IIPOCTPAHCTBE reocucreM. [IpuunHbBI, BIMSIOMIME HA 3aKOHO-
MEPHOCTHU MX PacCesHUs M KOHUEHTpalMu, Ha3bIBAIOTCS (haKTOpaMU MUTpAIUU.
A.E. ®epceman pazaenuit (akTopbl MUTPAIIMU SJIEMEHTOB HA BHEIIHUE U BHYTPEH-
HUE.

Buytpennue (aktopsl 00YyCIOBIEHBI CTPOCHHEM aTOMOB 3JIEMEHTOB, HX
CIIOCOOHOCTHIO JaBaTh JIETy4YHWE WU PACTBOPUMBIEC COCIMHCHWUS, OCAKIATHCSI W3
pactBopoB U pacmiaBoB. Kmaccudukanus k. Cmaiica: COOTBETCTBHE CBOMCTB
XUMHUYECKUX JIEMEHTOB CTPOCHHUIO MX AJIEKTPOHHBIX 000JI0UEK.

BimsiHne kiiapka Ha MUTPALUIO, BBIIEISIOTCS ATOMHBIE 1 MAaCCOBBIE KIIAPKHU.
CnocoOHOCTh 3JIEMEHTOB K MUHEPaNIo00pa30BaHUIO OIPEAEISIOTCS OTHOIICHHEM
YyuCJa MUHEPAJIOB JAHHOI'O AJIEMEHTA K €ro KJIapKy B 36MHOM KOpE.

Tema 2. Bueminue paxkrops! murpanuu (1 gac.)

Baemraue (axtopsl MUTpaliM XUMHUYECKUX DJIEMEHTOB O0YCIIaBIMBAIOTCS
CpEoi, OKpYXKaloIleil MUTPUPYIOIIUE JIEeMEHThI. BenyumMu gaktopaMmu Cpelibl,
BIIMSIIOIIMMY HAa MUTPALHMI0 XUMHUYECKHX JJIEMEHTOB, SBIAIOTCS: TEMIIEPATYpA,
JaBJICHUE, KOHIICHTpAlUsl pacTBOpPOB. Takye BIHSIIOT: OKHCJIUTEIBHO-
BOCCTAHOBUTENIbHBIM MOTEHIMAI Cpeabl (pa3HOCTh MOTEHIMAJIOB B IENU
OKHUCJIMTENb-BOCCTAaHOBUTENb, €H), CcopOIMoHHass CHOCOOHOCTh KOJUTOMIHBIX
CUCTEM (3aBUCUT OT UX MOBEPXHOCTHBIX CHJI); OKUCIUTEIHHO-BOCCTAHOBUTEIbHAS
00CTaHOBKa, KU3HENEATETbHOCTh OPraHU3MOB, HAJIUYKME TUMOMOP(GHBIX HOHOB B

MOYBAX U BOJAX, penbed.



30HBI MHUTpAlMM: THUNEPreHHass W TUroreHHas. TepMoauHaMuKa (PU3UKO-
XAMUYECKOU MUTPALUH.

Tema 3. I'eoxummnueckue mpoueccbl. Tunbl reoXuMuYecKux 0apbepoB
(1 gac.)

Buemare u BHyTpeHHUE (DAKTOPHI MUTPAIMHA B COYETAHUU CO CPEIAOU CO3-
JIAI0T YCIIOBUS, IPH KOTOPBIX MPOUCXOIUT TpaHc(opMalus MPUPOIHBIX COSTUHE-
HUW, NIEPErpynIupoOBKa aTOMOB, HOHOB U YCTAHOBJICHUE ONPENECIEHHOIO PaBHOBE-
cusi. ['eoxumuueckuii mpouecc — GU3NKO-XUMHUECKUE MMPUPOJHBIE PEAKIIUHU, B pe-
3yJIbTaTe€ KOTOPBIX PACHPENEIISIIOTCS aTOMbl U COCIMHEHHUs] B MPOCTPAHCTBE U BO
BPEMEHU Ul TOCTHXKEHHUSI PAaBHOBECHS, XapaKTEPHOIO IPU JTaHHBIX TUAPOTEPMHU-
YyecKux ycaoBusx 3eMHoM cpenasl. [1o A. U. Ilepenbmany (1989), ato reoxumuye-
CKHIl 0apbep - «y4acTOK 3€MHOW KOpbI, B KOTOPBHIX Ha KOPOTKOM pPACCTOSIHUU
MPOUCXOAUT PE3KOE YMEHBIICHHE WHTEHCMBHOCTM MHIPALMM XUMHYECKUX DJIe-
MEHTOB M, KaK CJEACTBUE, MX KOHUECHTpALUs». BBIAEICHO IBa OCHOBHBIX THIIA
O0apbepoB — MPUPONHBIE U TeXHOreHHBIC. [IpupomHbie Oapbepbl AENATCS HA TPU
KJIacca: MEXaHUYCCKHUM, (PU3HKO-XUMUYSCKUH, OnoreoXxumMudeckuii. TeXHOreHHbIe

6apbepbl moapasaciArOTCA B 3aBUCHMMOCTH OT BHJld TCXHOI'CHHBIX ITPOLICCCOB.

Pazngen VII. I'eoxummn4yeckue 0cO0eHHOCTH cpeasbl (2 yac.)

Tema 1. T'eoxummusi TIMIOreHHbIX (IHAOTEHHBIX) M THIEPreHHbIX
(3x30reHHbIX) nmpoieccoB(1 yac.)

['eoxumust MarmaTruecKoro npouecca. MarMaTu4ecKui Npouecc OXBaThIBa-
€T 3eMHYI0 KOpYy W 4acTh BepxHeill Mantuu (A. U. Ilepenbman, 1989). ['unoresst
dbopMHUPOBaHUS OCHOBHBIX MarMaTHYeCKHUX pacIulaBoB. MarmMa — OTHEHHO-
KUJIKUN aJTFOMOCHJIMKATHBIA pacijiaB, B KOTOPOM MPEANoJiaracTcs Hajaudue BCeX
3JIEMEHTOB, COAEpXKaIIUXCs B 3eMHON Kope. OO0I1ye rnmapaMeTpbl MarMaTH4ecKoro
mporiecca: TemMIepaTypsl U riayounsl. [Ipomeccsl MarMaruaeckoro MuHepanoobdpa-

30BaHMH.



[TermatutoBblii Tiporiecc. Meracomato3. Meramopduszm. [Toctmarmaruue-
CKM Tporecc: oOpa3oBaHue (a3, CIACAYIOLUX MO0CiIe KPUCTALIM3AIMU CAMOTO
paciuiaBa M 4acTo OT HEro MPOCTPAHCTBEHHO M XPOHOJOTMYECKH 00OCOOJIEHHBIE.
Bynkanunyeckue BO3rOHbI, MErMaTUTOBBIMA, MHEBMATOJIUTOBO-TUIPOTEPMANIbHBIM,
KOHTaKTHO-METACOMAaTUYECKUN U TUAPOTEPMATIbHBIN MPOIECCHI.

Metamopdusm — mpeoOpa3zoBaHUE OCATOUYHBIX U MATMATUYECKHUX MTOPO/T MO
BJIMSIHUEM BBICOKHUX TEMIIEpATyp, JABJICHUN M aKTUBHOCTH KUJKUX PacTBOPOB.
Crenenu 1 30HbI MeTamop(u3ma. AHATEKCHUC U MAJTUHTEHES.

[ToHsiTHE TUNEPreHHbIX MPOLIECCOB, 30HBI TUNEPreHe3a. [ uneprenes npore-
KaeT B uHTepBaje Temieparyp oT — 60 no + 60 °C u napneHuit 1-25 aT™ 1pu BbI-
COKOM KOHIEHTPALIMK KUCIOPO/a, YIIEKUCIIOro ra3a u BoAbl. AKTHUBHO MPOTEKAET
MPOIIECC OKHUCIICHUS, TUAPOIW3, Tuaparamus, copoiusi. Kopbl BbIBETpUBaHUS,
anmoBUi. OCOOEHHOCTH T€OXMMHUYECKUX OapbepoB 30HBI runeprenesa. Boanas mu-
rpamus, KojutonaHas Murpanusi. OcCoOOeHHOCTH OMOT€HHON MUTPAIMH YJIEMEHTOB

Tema 2. I'eoxumuueckue Janagmadrsol (1 yac.)

[Tonsitue o reoxumuueckoMm Janamadre, ero tumbl. PaccmMorpenue reoxu-
MUYECKOT0 JaHamadTa, Kak chepbl COMPUKOCHOBEHHsI 000JI0YeK 3eMJId U Cpefe
0oOWTaHUA KUBOTHBIX M YelloBeKa. MeTobl M MOAXO0/Abl K U3YYEHHIO T€OXUMUY e-
CKHX JIaHIA(TOB — ChbEMKA, ONPOOOBAHUE U MOHUTOPUHT COCTOSTHUSA.

KocMmudeckue MeToibl B UCCIIeIOBAaHUM JIaH A TOB.

II. CTPYKTYPA U COJAEPKAHUE MPAKTUYECKOMN YACTHU KYPCA

IIpakTuyeckue 3ansTus (36 yac.)

3ansTue 1. AKTyaJibHbIE 32/1a4M, peliaeMble reoxumuei (4 yac.)

1. Brrsicuenue SaKOHOMepHOCTCﬁ pacipeaciiCHuA XUMHNYCCKHUX
OJICMCHTOB B Pa3JIMYHBIX obooukax 3emiIn. I/ISyIICHI/IC 3dKOHOB MMHUI'pAlIUN
OJICMCHTOB W IIPUYMH HMX KOHOCHTPAOWH IIPpHW Pa3JIMYHbIX TI'COJIOIrHYCCKUX

mporeccax.



2. Y cTaHOBIIEHNE T€OXUMHUYECKON CHEMATTM3AINNA OTAEIBHBIX 00JlacTel
(peruoHanpHas F€OXUMHS) B CBSI3M C UX CTPOCHHUEM U BO3PACTOM. Y CTAHOBIJICHHE
NOBEACHMS OTAEIBHBIX 3JIEMEHTOB B MIPUPOAHBIX Mpoleccax. BreipaboTka HOBBIX U
pa3BUTHE CYLIECTBYIOUIMX TIE€OXMMHUYECKHMX METOAOB IOUCKA MECTOPOKICHUN
NOJIE3HBIX UCKONAEMBIX.

3ansitue 2. U30TonmHbie MeTOABI B HayKax 0 3emJie (4 vac.)

l. AOGcContoTHas TEOXpOHOJIOTUs, €€ POojb B LUKIE HAyK O 3eMmie.
[IpencraBnenuss o Bo3pacte 3eMJIM. 3aKOH paJMOAKTHUBHOIO pacraaa. Psiasl
pacnaja, HauyaJbHble U KOHEYHBIE 3JIEMEHTHI.

2. Buner  abcomtoTHOro  gatupoBaHusl — (KaJIM-aproHOBBIM — METO.,
JATUPOBAHME o TpeKam, pPaauoyTaepoIHbIN METO/,
PaaMOTEPMOIFOMUHECIEHTHOE  JTaTHPOBAaHUE, PYOUAMI-CTPOHLUMEBBIA METOM,
yYpaH-TOPUK-CBUHIIOBBIA MeTOA). DpaKIMOHUPOBAHUE H30TOIOB, €ro (PaKTOPHI.
Ponp n30TONMHOrO aHanM3a [Uisl peNIeHUs T€0JIOrNYECKUX 3a1a4.

3ansTue 3. OcHOBBI KpucTa/LIOXUMKH (4 4ac.)

l. Tunbel XUMUYECKHX CBA3€d B BEIIECTBE: METAJUIMYEcKas, HOHHas,
KOBaJieHTHasi, octaTouHasi (Ban-nep-Baanbca). XUMHUUYECKHE CBSI3U B MUHEpaJiax.
ATOMHBIE U HOHHBIE PAJUYChl, UX OMpPENETICHUE U PAKTUIECKOE MPUMEHEHHUE.

2. MopenupoBaHue CTpPOEHUST KPUCTAJUIMYECKUX PELIETOK: IIOTHENIIAs
yIHaKkoBKa IIapOB U KOOPJAWHALMOHHBIM MHOrorpaHHuk. IloTeHuunan noHu3auuu u
nojspuzanus. DHeprerndeckuii koadduuuent (mo depcmany). DIEKTPOOTpHUILA-
TeNbHOCTh. 30MOpdhU3M: GaKTOPHI U THUIIHI.

3ansitue 4. OCHOBHBIC NPUHIHUIIBI KIACCH(PUKALUU B reoXuMuH (2 yac.)

I. [IpuHIMN TeoXMMHUYECKHX KiIacCU(pUKALMK — BbIJEIEHUE KaKOro-
A00 MpU3HAKa XUMUYECKOT0 AJIEMEHTa B KaU€CTBE OCHOBOIIOIATAIOIIIETO.
3ansarue S. Buyrpennee crpoenue 3emin. MeToabl U3y4eHusi, COCTAB U

cTpoenue gurtochepsl (4 yac.)

1.  Brimenenue obonouek 3emun: rugpocdepsl, aTMochepsl, Onochepsl,

3eMHOU KOpPBI, MAaHTHH, sA/ipa. MeToabl U3y4EeHHs] TIIYOMHHOTO CTPOCHUS 3€MHOMN



KOpBI: ceiicMuueckass ToMorpadus, OINpeAcieHUe CHIIbl TSHKECTH Ha 3EMHOU
MOBEPXHOCTH M TPABUTAIMOHHON TOCTOSIHHOW; MOMEHTa WHEPIUU 3eMIIH;
W3Yy4YEHHE 3HAYEHUN TEIUIOBOI'0 MOTOKA B Pa3HbIX pailoHax 3emMiu; J1adopaTopHOe
UCCJIE0OBAaHUE TUTIOTHOCTU U MPOYHOCTH MOPOJ, MOACIIUPOBAHUE TTOBEICHUS TTOPOJT
B YCIOBHSX cTpecca. BbljeneHue CEeHCMHYECKUX TpaHUll, UX TeoJorhyecKas
CYIIHOCTb ¥ COCTOSIHUE BELIECTBA.

2. Jlutocepa. Kmapkum XHUMHUYECKHUX HJIIEMEHTOB: OTKPBITHE, POJIb B
reoxuMu. KOHTUHEHTAIbHBIM U OKEAaHWYECKU TUIBI 3¢eMHOW KOpbl. CTpoeHHUE,
MUHEpaJbHbIA U XUMUYECKUN COCTAB BHYTPEHHUX 30H 3€MJIM: MAaHTUU U sIpa.

3ansaTue 6. I'eoxumus armocdepst u rugpocdeps! (6 yac.)

1. [lonumanue  armocdepbl  Kak  ra3oBoM  00OJOYKM  3E€MIIH.
Crpatudukamus u coctaB arMmochepsl. [Iporcxoxaenre u 3BOIONHS aTMOChHEpHI
3emuu. [Ipomeccrl, hopmupytronme atmochepy. ['eoxumus razoB arMmocheps! (1o
A.N.Ilepenbmany).

2. Okonoruss W Tpobinema coxpaHeHuss armochepwl. Ilonnmmanue
ruapochepsl B y3KOM (MPEPHIBUCTOM) U IIUPOKOM (HETPEPHIBHOM) 3HAYEHUU
cinoBa. MupoBoil okeaH. [IOBepXHOCTHBIM M MOJA3EMHBIH CTOK W OOHOBJICHHE
ruapocdepsl.

3. CBoiicTBa BOJbI (TEIJIOEMKOCTh, TEIUIOTA IUJIABJICHUS U UCTIAPEHUS).
Mopckue u BHyTpUMaTEepUKOBbI€ BOABL. [I10THOCTH M coieHOCTh BOa MupoBoro
okeana. CoisieBoit coctaB BoJ. buora.

3anstue 7. Buyrpennne ¢gaxkropsl Mmurpannu (4 gac.)

1. OcHoBHOM reoxumundecknii 3akoH B. M. IN'onpammuara. B3zaumoneii-
CTBUE C T€OXMMUYECKUMU OapbepaMu, THIl CBS3€H U XUMHYECKHE CBOICTBA OIpe-
JENA0TCA CTPOCHUEM DJIEKTPOHHBIX 000J0ueK. Murpanus — nepeMenieHue XuMHu-
YECKUX 3JIEMEHTOB B IPOCTPAHCTBE reocucTeM. [IpuunHbI, BAUSIOLIME HAa 3aKOHO-
MEPHOCTH MX pacCesHus M KOHUEHTpalMu, Ha3bIBalOTCS (haKTOpaMu MUTPALUU.
Pa3zpnenenue (pakTOpOB MUTpALIUU 3JIEMEHTOB Ha BHEIIHUE U BHYTPEHHUE.

2. BuyTtpennue (axktopbsl 00yCIOBIE€HBI CTPOCHHEM aTOMOB 3JIEMEHTOB,

UX CIIOCOOHOCTBIO AaBaThb JICTYUYHC UK PACTBOPUMBIC COCANMHCHUA, OCAXKIAATHCA U3



pacTBopoB U pacmiaBoB. Knaccuduxanus JIx. Cnaiica: cOOTBETCTBUE CBOMCTB
XUMUYECKHUX DJIEMEHTOB CTPOCHUIO UX AJIEKTPOHHBIX 000JI0UEK.

3ansaTue 8. BHemnue pakTopsl Murpanuu(4 vac.)

l. Bremnne bakTops MHUTpallMd  XUMHYECKUX 3JIEMEHTOB
00YCIIOBIMBAIOTCS CPENOM, OKPYKAIOIIEH MUTPUPYIOIIUE 3JIEMEHThI. Benymumu
dakTopaMu cpenbl, BIUAIOIMIMMH HA MUTPAIMI0 XUMHYECKUX DJIEMEHTOB,
ABJISIOTCS: TEMIIEpATypa, AABJIEHUE, KOHLUEHTpALMs PacTBOPOB. Takike BIUAIOT:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIN MOTEHIINA CPebl (Pa3HOCTh MOTEHIIMAJIOB B
LENU OKHUCIIUTEIb-BOCCTaHOBUTEND, €H), copOLMOHHas clTOCOOHOCTh KOJIOUAHBIX
CUCTEM (3aBHUCHUT OT UX MOBEPXHOCTHBIX CHUJI); OKUCIUTEIHHO-BOCCTAHOBUTEIbHAS
00CTaHOBKA, KU3HEACATEILHOCTh OPraHU3MOB, HaJIMYKME TUIIOMOP(HBIX MOHOB B
MOYBaxX M BOJAX, penbed.

2. 30HBI MUTpALMU: THUIEPreHHass W TUIOreHHas. TepMoanHaMuKa
(U3UKO-XUMUYECKOW MUTPALIHH.

3ansaTue 9. Tunbl reoxummnyeckux d0apnepos (4 yac.)

1. Buenrnue u BHyTpeHHUE (PaKkTOphl MUTPAIMHU, KOTOPhIE B COYETAaHUU
CO Cpefoil CcOo3[al0T YCIOBHUS, MPU KOTOPBIX MPOUCXOIUT TpaHchHOopMaLHs
IPUPOJHBIX COEOUHEHHM, MEPErpyninupoBKa aTOMOB, MOHOB W YCTAHOBJICHHE
OIPEJIETIEHHOI0 PAaBHOBECHS.

2. leoxumuueckuit mpomecc —  (U3MKO-XMMUYECKUE TMPUPOHBIC
peakuuu, B pe3yJabTaTe KOTOPBIX PACHPENENAIOTCA aTOMbl W COCIWHEHUS B
IIPOCTPAHCTBE U BO BPEMEHM [JIsI JOCTMIKEHHUS PABHOBECHUS, XapaKTEPHOI'O IpHU
JAHHBIX THIPOTEPMUYECKHX YCIoBUAX 3eMHOM cpensl. [lo A. U. Ilepenbmany
(1989), 310 reoxumMuyeckuil 0apbep - «ydacTOK 3E€MHOM KOpBI, B KOTOPBIX Ha
KOPOTKOM pPACCTOSIHUA TPOUCXOJIUT PE3KOE YMEHBIIEHUE HWHTEHCUBHOCTHU
MUTpalMi XUMUYECKUX DJIEMEHTOB M, KaK CIEICTBUE, HUX KOHIIEHTPALUs».
BobienneHo JBa OCHOBHBIX THNA OapbepoB — TMPUPOIHBIE U TEXHOI'CHHBIE.
[Ipupognsie Oapbepbl JedsATCS HA TpPU Kiacca: MEXaHU4YeCKUid, (U3HKO-
XUMUYECKUH, OuoreoxumMuieckuil. TexHOTreHHbIE Oapbhepbl MOAPA3ACISIOTCS B

3aBUCUMOCTH OT BHJd TCXHOI'CHHBIX ITPOLICCCOB.



JlaGopaTopHbie padoTsl (36 yac.)

JlaGopaTopnasi padora Ne 1. Pacuer cyMMbl OKCHIOB IEJOYHBIX Me-
TAJJIOB HA OT/IeJIbHbIEe KOMIIOHEHTHI U NOCTpoeHue rpadukos (6 yac.).

[TpousBoauTcst 00pabOTKa pe3yabTaTOB XMMHUYECKHX aHAIHM30B U pa3fene-
HUE CYMMBI OKCHJIOB IIEJIOYHBIX METAJJIOB HA OT/AEJIbHBIE KOMITOHEHTHI.

JlaGopaTopHass padora Ne 2. OnpeaesieHue KJapKa KOHUEHTPAUUM U
NOCTPOEHHE IPA(PHKOB pacipeae1eHus 3JIeMeHToB (6 yac.).

OcymiecTBisieTcsl ONpEAETIeHUE Kiapka KOHILIEHTPAIlMu U MOCTPOCHUE Tpa-
(GuKOB pacnpeneneHusl.

JlaGopaTopHnasi padora Ne 3. OnpenesieHrne MUTPALIMU 3JIEMEHTOB B 30He
3K30reHe3a (6 uac.).

PaccuntbiBaeTCsl HanpaBJICHUE MUTPAIIUU XUMUYECKUX 2JIEMEHTOB B MOYBE.

JlaGopaTtopnas padora Ne 4. Omnpenesienne cyOMOAAJIbHOIO COCTaBa
ropHoOi nmopoasl (6 4ac.).

Ha ocHOBaHMM XMMHUYECKOTO aHajiu3a TOPHBIX MOPOJ ONPENEIAETCS UX Be-
POSITHBIM MUHEPAJIBHBIN COCTAB.

JlaGopaTopHasi padora Ne 5. BHOMOHMTOPHUHI M aHAJIM3 MOJY4YEHHBIX
pe3yJbTatroB (6 yac.).

[IpoBoauTCS CpaBHEHUE KOHIEHTPALMM TSKENBIX METAIOB B 00pas3nax
pacTeHM Ha MyHKTaX MOHUTOPUHTA.

JlaGopaTopHasi padora Ne 6. AHa/Iu3 pe3yJbTATOB JUTOT€OXUMHYECKHX
CheMOK IPH NMOMCKOBO-OLIEHOYHBIX Pad0oTax HA pyJaHbIe MOJe3HbIe HCKOMAae-
Mmble (6 Jac.).

[Ipon3BoaUTCS aHATW3 M UHTEPIIpPETALUs KapT KOHIIEHTPAUUA XUMUYECKHUX
AJIEMEHTOB (30J10Ta, 0JIOBA, CBUHIIA, IIMHKA U T.II.) B COMOCTABJIEHUU C I€OJIOr0-

ITOMCKOBBIMH KapPTaMHU.

III. YHEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJIbHOA PABOTHI OBYYAIOIIUXCSI



YuebHo-MeToanuecKoe 00ecredeHne CaMOCTOATENIbHOM paldoThl o0ydaro-
muxcs nmo auctuiuinae «I'eoxumusy npeactasieHo B [Ipunoxenun 1 u BKIoYaeT
B ce0s:

TUTaH-TPaUK BHITIOTHEHUS CAMOCTOSATEIHHON PabOThI IO AWCIHUIUINHE, B TOM
YHCJIe PUMEPHBIC HOPMBI BPEMEHHU Ha BBITIOTHEHUE TI0 KAXKIOMY 3aJIaHUIO;

XapaKTEPUCTUKA 3aJaHUN JJISI CAMOCTOSITEIHHOW PabOThl OO0YYarOIIUXCS H
METOJIMYECKHE PEKOMEHIAIIMHU IO UX BHITIOIHEHUIO;

TpeOOBaHMS K MPEACTABICHUIO U OPOPMIICHHUIO PE3YyJbTaTOB CAMOCTOSITEIb-
HOU paboTHI;

KPpUTCPHUHN OLCHKH BBIIIOJTHCHUA CaMOCTOSITEIIBHOM pa6OTBI.

IV. KOHTPOJIb JJOCTUKEHUS LEJENA KYPCA

No KonTponupyemsbie Kopp! u aTans! hopMupoBaHus OlLleHOYHBIE Cpe/ICTBA

n/n paszensl / TeMBbI KOMIIETEHIIUH TeKyLuii TIpomexy

ANCLATITAHBI KOHTPOJIb TOYHAS
aTTecTall
usi

L. A6comoTHas OIIK-3 3HACT YO-1. Bompocs!
r€OXPOHOJIOTHUs, €€ Cobecenopanue | K
pONIb B LHUKJIE HAYK O yMeeT ITP-1 Tecr 1 DK3aMEHY
3emuie. BIIAJICET I1P-2 1-4
[IpencraBnenus 0 KonTponbHas
BO3pacTe 3emuin. pabora 1
3akoH
PaANoOaKTUBHOTO
pacmaza. Psnbr
pacnaia, HayalbHbIC
u KOHEYHBIC
JJIEMEHTHI.

2. Mertonsl  M3ydenus IK-1 3HaeT YO-I1. Bormpocst
ITyOMHHOIO CTPOEHHUS yMeer Cobecenopanmue | K
3€MHOM KODBI: BIIAJICET ITP-2 JK3aMCHY
cericMuYecKast KonTponbHast 5-8
Tomorpadus, paboTa 2

ONpENIETICHUE  CHJIBI
TSOKECTH HAa 3EMHOU
IIOBEPXHOCTHU "
IPaBUTALUOHHOU
MIOCTOSIHHOI;
W3y4YCHUE  3HAYCHUU
TEIJIOBOTO TOTOKAa B




pa3HbIX paiioHax
3emim; 1abopaTopHOe
uccle0BaHue
TUIOTHOCTH u
MIPOYHOCTH opo/,
MO/JIeTMPOBAHUE
MOBEICHUS TIOPOJ B
YCIIOBHSIX CTpecca.

Jlutochepa. Kiapku
XUMUYECKHUX
3JIEMEHTOB:
OTKpBITHE, pOJb B
TCOXUMUH.
KonTuHEHTaNBHBIA U
OKCaHUYECKHH  THUIIBI
3€MHOM KODBL.
Crpoenue,
MHHEPAJIbHBIN u
XUMUYECKUA  COCTaB
BHYTPEHHUX 30H
3emuM: MaHTUU U
spa.

[IK-2

3HaACT

VO-I1.
CobecenoBanune

yMeeT

BIAJIEET

TIP-1 Tect 2

Bormpocst
K
JK3aMEHY
9-12

XUMHUYECKUE CBSA3U B
MHHEpanax. ATOMHBIE
U MOHHBIE PAJIUYCHI,
UX OIpeleieHue Hu
MPaKTUYECKOE  MpH-
MEHEHHUE.
MoaenupoBanue
CTPOEHHUSI KPHUCTAJLIH-
YECKHUX PELIETOK:
IJIOTHEWIAsT YIMaKOB-
Ka IIapoB U KOOPAH-
HaIllMOHHBIA  MHOIO-
rpaHHuK. lloreHnman
WOHU3ALMH U TOJISIPU-
3anMs.  ODHepreruye-
ckuii ko3 dumeHt
(mo ®depcmany).
DIIEKTPOOTpULIATEIb-
HOCTh. M3omopduzm:
(aKTOpBI U TUIIBL

[IK-5

3HaACT

YO-I1.
CobecenoBanne

yMeeT

TIP-1 Tect 3

BJIaJCCT

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

Bormpocst
K
JK3aMEHY
13-16

YcraHOBIICHHE
reOXHMHYICCKOM
CIIelMaIn3auu
OTHEJNIBHBIX 0O0JIacTen
(peruonanbHas

3HaACT

VO-I1.
CobecenoBanue

ymMeeT

I1P-1 TecT 4

BJIaJCCT

I1P-2
KonTtponbHas

Bompocst
K
JK3aMEHY
17-20




T€OXUMHsI) B CBSI3H C pabota 4
UX  CTPOCHHEM U
BO3PacTOM.
VYcra"oBnenue
TTOBEICHUS
OTJIETbHBIX
3JIEMEHTOB B
MIPUPOTHBIX
mporeccax.
BripaboTka HOBBIX U
pasBuTHE
CYILIECTBYIOIIUX
FeOXUMHYECKHIX
METOJI0B MOUCKA
MECTOPOKIECHHUI
TMOJIE3HBIX

HCKOIIaCMBbIX.

[K-7 3HAeT YO-1. Bomnpocsl
CobecenoBanue | K

yMeeT [1P-1 Tect 5 JK3aMEHY
21-25

OCHOBHOM T€OXHUMHU-
geckui 3akoH B. M.
T'onpammvunra. Bzan-
MOJICHCTBHE C TCOXH- BJIAJICET I1P-2
MHUYECKHUMHU Oapbepa- KonTtponsHas
MH, TMII CBS3€H U XH- paborta 5
MHYECKHE  CBOICTBa
OTIPEIETISIIOTCSI CTPOE-
HUEM  DJIEKTPOHHBIX
ob6osouek. Murparus
— TMepeMelleHHe Xu-
MHYECKHUX DJIEMEHTOB
B TMPOCTPAHCTBE TIeO-
cucreM.  [lpuuunsl,
BIIMSIOIIME Ha 3aKo-
HOMEPHOCTH HX pac-
CesHMsI U KOHIICHTpa-

LIMH, Ha3BLIBAIOTCS
¢dakTtopamu  Murpa-
IHAH. Pa3znenenue

(akTOpOB MHUTpAIUH
AJIEMEHTOB HAa BHEII-
HUE U BHYTPCHHHE.

TuoBbIE KOHTPOJIBHBIE 3aJaHUSA, METOAUYECKAE MATEPHUAIIBI, ONPEIEIIAIOINE
IPOLIEAYPhl OLIEHUBAHUS 3HAHWW, YMEHHI M HaBBIKOB U (WUJIM) ONbITA JAEATEIbHO-
CTH, a TaKKe KPpUTEPUHU U TOKA3aTeIu, HEOOXOAMMBIC /I OIICHKW 3HAHUH, yMe-
HUM, HABBIKOB M XapaKTEPU3YIOIINE ATanbl (OPMUPOBAHUS KOMIIETEHIIUNA B MPO-

OeCCC OCBOCHUA O6paBOBaT€HBHOﬁ IMporpaMmel, IIpCaACTABJICHBI B HpI/IJIO}KGHI/II/I 2.




V. CIIMCOK YYEBHOM JIMTEPATYPBI
A THOOPMALIMOHHO-METOINYECKOE OBECIIEYEHUE
TUCTMTIIAHBI

OcHoBHas JquTEepaTrypa

1) TlocnenoBa O.A. I'eoxumus OKpyKaroiied cpeabl [DJIEKTPOHHBIM pe-
cypc]: yuebnoe nocodue / coct. O.A. ITocnenora. — CraBpononb: CTI'AY, 2013. —
60 c. - Pexxum nocrymna: http://znanium.com/bookread2.php?book=514088

2) 3unbkoB A.B. IlpukianHas reoxuMus: METOJAMYECKHUE YKa3aHHs K J1abo-
paTopHbIM paboTtaM / JlaabHEBOCTOUYHBIN (eepalbHbIii YHUBEPCUTET ; [COCT. A.
B. 3unpkoB] BmaguBoctok : M3a. mom JlanbHEeBOCTOYHOTO (heiepabHOIO YHUBEP-
CHUTETA, 2012. — 63 C. Pexum JIOCTyTA:
http://lib.dvfu.ru:8080/lib/item?id=chamo:679375&theme=FEFU

3) Crpumxa T.I1., [lpuknagnas reoxumus: YueoHoe nocodue / CTpumxa
T.II., JleontbeB C.M. - Kpacnosp.: COY, 2015. - 252 c. Pexum pgocry-
na: http://znanium.com/bookread2.php?book=967694

4) Anekceenko, B. A. Meraniasl B OKpy’Kalolieil cpefe: oneHKa 3KO0JIoro-
FCOXHMMHYCCKHX H3MEHCHHMM: COOpHHK 3amad [DIeKTpoHHBIA pecypc] / B. A.
Aunekceenko, A. B. CyBopunos, E. B. BiacoBa; noa Hayd. pea. B. A. AnekceeHko.
- M.: Jloroc, 2011. — 216 C. - Pexum TOCTY-
na: http://znanium.com/bookread2.php?book=468062

5) Anekceenko B.A. XuMuueckue 371€MEHTHI B TECOXUMHYECKUX CHUCTEMaX.
Kimapku nmouB cenureOHbIX naHamadroB: moHorpadus / B.A. Anekceenko, A.B.
Anekceenko. - PoctoB H//l: U3natenscTtBo ODY, 2013. — 388 ¢. Pexxum mocryma:
http://znanium.com/bookread2.php?book=550045

JlonosiHMTEBHASA JIMTEPATYpPa

1. Kapuxkor B.A. OcHOBBI (hU3WYECKONW TEOXUMUH [DJIEKTPOHHBINA pe-
cypc]: yueonuk / B.A. )KapukoB. — DJIeKTpPOH. TEKCTOBBIE AaHHBIE. — M.: MOCKOB-
CKHIl rocyaapcTBEeHHbI yHUBEpcuTeT MeHn M.B. Jlomonocosa, 2005. — 656 c.
Pexum nocryna: http://www.iprbookshop.ru/13063.html

2. bouapos B.JI., bByrpeesa M.H. Dkonorudeckasi reoxumus: Y4eOHOE

nocobue. - Boponex: N3a-Bo BI'Y, 2001. - 57 C.
http://window.edu.ru/resource/234/27234

3. KoznoB H.E., [IpenoBckuii A.A. Benenue B reoxumuro: Yuebd. mocodue 1mo

mucturuinaaM "Oo6mras reoxumus” u "llpuknannas reoxumus” s HampaBie-


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

Husg 553200 "T'eomorust M pa3Benka MOJNE3HBIX MCKOMAaeMbIX'. - MypmaHCK:
N3n-so MI'TY, 2005. - 127 c.
http://window.edu.ru/resource/947/71947
4. Autunux B.C., Makpsiruna B.A. ['eoxumus sHn0reHHbIxX nporeccos. Yacts 11
I'eoxumus mporeccoB MeramopdusmMa W MeracoMarosa: YdeOHoe mocobwme. -
Npkyrck: N3a-8o UT'Y, 2006. - 294 c.
http://window.edu.ru/resource/165/37165
5. TlporacoBa H.A. I'eoxumusi nmpupoAHbIX JaHAmadToB: Y4eOHO-METOAUIECKOE
nocobue i By30B. - Boponex: M3n-so BI'Y, 2008. - 35 c.
http://window.edu.ru/resource/416/65416
6. Co6onesa H.II. JlangmadroBenenue: yueoHoe nmocooue / H.I1. Cob6onena, E.T.
S3ukoB. - Tomck: M3n-Bo ToMckoro nomrexHnueckoro ynusepcurera, 2010. -
175 c.
http://window.edu.ru/resource/967/75967

7. Hemuna T.5. Teoxumusi: MeTonuueckoe pyKOBOJACTBO K JabopaTop-
HOMY TipakTukymy. - OpenOypr: [OY OI'Y, 2004. - 40 c.

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

8. berunnckuit B.A., Bamykesnu H.B. Tspkensle Meraiuibl B IouBax B
30HE€ BJIMSHUS MPOMBIILIEHHOTO ropoja: YuedHoe nocoodue. Upkyrck: WUzn. Up-
KyT. yH-Ta. 2008. - 130 c.

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

9. AzukoB E.I'., HlatunoB A.}O. I'€03KONOrM4ecKMii MOHUTOPHHI:
VYyeGHoe mocobue 11 By30B.- Tomck: M3a-Bo TITY, 2003. - 336 c.

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

Ilepeuens pecypcoB HHGOPMAITMOHHO-TEJIEKOMMYHUKAIMOHHOM CeTH
«AHTepHe

1. Kypnan «"eonorust u reodpuszukay, ocHoBad B 1960 roay, BeIycKa-

ercs B 1. HoBocuGupcke. https://nsu.ru/ggf journal


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

2. ['eonornueckuii nopran «l'eoknuray. http://geokniga.org/

3. HWudopManmoHHbIE CIPABOYHBIE CHCTEMBI, BO3MOXXHOCTH KOTOPBIX
CTYACHTHI MOT'YT CBOOOHO MCTIOIH30BaTh:

Hayunast sanextponHnas 6ubnuoreka http://elibrary.ru/defaultx.asp;

DIeKTpOHHO-OMONMMoTeuHas cucrema Znanium.com HUI[ "MH®PA-M"
http://znanium.com/;

Onektponnass Oubnunoreka "Koucynbrant crtynenta" KOHCYJIBTAHT
CTYAEHTA - AJIEKTPOHHAS oubnuoTeka TEXHUYECKOTO BY3a.
http://www.studentlibrary.ru/;

DNEeKTPOHHO - OMOJMOTEYHAs] CUCTEMOOOPA30BATEIbHBIX U MPOCBETUTENb-
CKHX M3JaHUI B KOTOPOW COOpaHbl AJIEKTPOHHBIE YUEOHUKH, CIIPABOYHbIE U yueO-

HbIe TocoOus. http://www.iqlib.ru.

Ilepeyenb MH(POPMALHOHHBIX TEXHOJIOTHI
U IPOrpPaMMHOI0 o0ecreYeHust
BuneocucreMa Ui 1EMOHCTpALMU CIIAWI0B C MIOMOILBIO IIPOIPAMMHOIO IIPH-

noxeHuss Microsoft Power Point.

MecTo pacnoJio:keHust
KOMIIbIOTEPHOH TEXHUKH,
HA KOTOPOM YCTAHOBJICHO

NporpaMMHoe
obecreyeHue, KOJIUYECTBO
pabo4Yux MmecT

IlepeueHb NporpaMMHOro odecrnevdeHust

— Microsoft Office Professional Plus 2016 — odwucHsIit
MakeT, BKIIOYAIONIMN TMporpaMMHOE oOOecIeueHue IS
paboOTBl C pa3IWYHBIMH THIIAMH JOKYMEHTOB (TEKCTaMH,
AIIEKTPOHHBIMU TaOIUIIAMH, 6a3aMU JaHHBIX U JIP.);

— 7Zip 9.20 - cBOOOMHBIN (HaWIOBBIA apXUBATOP C BBHICOKOM

KomMnbroTepHslii Kitacce CTEIICHBIO C)KATHsl IaHHBIX;
kadenpsl ['eonoruu, — ABBYY FineReader 11 - mporpamma ajist onTH4ecKOro
reo(U3UKN ¥ F€07KOJIOTUH, | PACIO3HABAHUS CUMBOJIOB;
Ayn. E720, — Adobe Acrobat XI Pro — nakeT mporpaMm [Uisi CO3JaHus U
18 MIPOCMOTpa JIEKTPOHHBIX Iydnukaiuii B hopmate PDF;
— CorelDRAW Graphics Suite X7 (64-Bit) - rpadpuueckuit
penaxkTop;

— MATLAB R2017b - makeT NMpUKIaIHBIX IPOrpamMM st
perieHus 3a/1a4 TeXHUYSCKUX BBIYMCICHUNA W OJTHOUMEHHBII
S3bIK TPOrPaMMUPOBAHUS, UCIIOJIB3YEMbIN B 3TOM MAKETE;



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

— CAIIP (Cucrema ABTOMaTU3UPOBAHHOTO
IPOEKTUPOBAHUSA) -  ABTOMAaTU3MpPOBAaHHAas  CHUCTEMA,
peanusytoniasi HHGOPMAIMOHHYIO TEXHOJIOTHIO BBITOJTHEHHS
(GYHKIMI IPOEKTUPOBAHUSI.

VI. METOJINYECKHUE YKA3ZAHUSA
1O OCBOEHMIO JUCHUIIJIMHbI

ANTOPUTM H3yYEHHS CTYACHTOM AUCIUIUIMHBI «[ €oXuMHs» MOXKET OBITH
CIEAYIOLINM.

[Iocme mnpocnymuBaHus JIEKUIMM W KOHCHEKTUPOBAHUS OCHOBHBIX €€
MOJIOKEHU HEOOXOIMMO B KauyeCTBE CAaMOCTOSATEIBHOW pabOThl (3KEIATEIbHO B
TOT K€ JICHb) IPOpadOTaTh COOTBETCTBYIONIMN pa3jesl yudeOHUKA WIIM y4eOHOTO
nocoOusi, yaensis TOBBIIIIGHHOC BHUMAaHHWE HauOoJiee TPYAHBIM MOMEHTaM U
NOJIb3YACh NPU HEOOXOJUMOCTH 3JIEKTPOHHBIMHU pecypcamu. Ecim kakoi-mmdo
BOIIPOC HE YAAJIOCh CaMOCTOSITEIbHO MPOSICHUTH, HEOOXOAUMO OOCYIAUTH €ro C
npenojaBaTeIeM Ha CIEAyIolleM 3aHATHM WIM Ha KoHcyinbTanuu. Ocoboe
BHUMaHUE MPU CAaMOCTOSITEILHOM paldoTe HaJ MaTepHalioM CIEAYeT YIEIUTh
AHAJIN3y OCHOBHBIX TN'€OXHMHYECKUX 3aKOHOMEPHOCTEH pacHpENeNeHUs] TeX WU
WHBIX XUMHUYECKUX JIEMEHTOB B JTUTOC(hEpe.

[TonyuuTh mNpencTaBiieHUE O CYIIHOCTH OCHOBHBIX METOJIOB MPUKIIAJTHOU
F€OXUMHUH MOYXHO BO BPEMsl IPAKTUYECKUX 3aHATUM 110 aHAIU3Y U UHTEPIPETALUN
KapT cojiep>KaHus XUMHUYECKUX AJIEMEHTOB, MOJTyYEHHBIX npu
JIUTOr€OXMMHUUYECKUX ChEMKax B pa3MuHbl pailoHax IIpumopckoro kpas
JlansHero Bocroka.

[Ipu aHamu3e reoJOrM4ecKuX MATEpPUajIoB BO BpPEMS NPOU3BOACTBEHHBIX
NPaKTUK CIEAYeT yAeNaTh 0co00€ BHUMAHHME MaTepuajiaM MO T€OXUMUYECKUM
OCOOCHHOCTSIM  TEPPUTOPUN, HA  KOTOPBIX MPOBOJATCS  T€OJOTUYECKUE
uccaenoBanusa. (OcoOGHHO 3TO Kacaercs Teppuropuii JlaapHero BocToka,

XapaKTCPUIYIOMIUXCS ITOBBIMICHHBIM COACPKAHUCM PYIAHBIX KOMIIOHCHTOB.



Takum 06p3,30M, BBIIIOJIHEHUC OAaHHBIX MCTOJMYCCKHX yKaSaHI/Iﬁ IIO3BOJIUT
CTyACHTaM YCIICIIHO OBJIAJICTh 3HAHUAMHU, YMCHUAMHA U HABBIKAMH 110 JUCIHUILIMHE

«I"eoxuMuU».

VIL. MATEPHAJILHO-TEXHUYECKOE OBECTIEYEHUE
TV CTUTIIAHBI

MatepuanbHO-TEXHUUECKOe 00eCTICYCHHE TUCIIUTUIUHBI «I €OXUMUS» SBIISCT-
Csl JIOCTaTOYHBIM JIJIsl TIPOBeNeHUs yueOHoro mpoiecca. Tak, Ha kadeape reoyo-
UM, reopu3NKu U reodkonoruu Muxeneproii mkonsl [IBOY umerorcs oGnupHbie
KOJUIEKIIMM MUHEPAJIOB, TOPHBIX MTOPOJ U Py Pa3IMYHOIO '€HE3UCa U XUMUYECKO-
ro COCTaBa.

Kpome Toro, Ha kadeape B O0JbIIOM KOJIUYECTBE UMEIOTCS WILTIOCTPATUBHBIC
MaTepualbl, a TaKKe MaTepualbl JJIs NMPAKTUYECKUX padoT MO HHTEpHpeTaruu
JAHHBIX JINTOI€OXUMHUYECKUX, OMOT€OXUMUYECKUX, THIPOTC€OXUMHUUECKUX ChEMOK
Pa3JIMYHOTO 1I€JIEBOr0 Ha3HAYEHHUS U MacuiTada, MPOBEIEHHBIX HA TEPPUTOPUU
[Ipumopckoro kpasg u aneHero Boctoka. MmeroTcs Marepuansl Mo yCHEIIHOMY
NPUMEHEHUI0 METOAOB MPUKIAJHON T€OXUMHUHU MPU HMHKEHEPHO-IKOJIOTMYECKHUX
U3BICKAHUAX HA PAa3IUYHBIX 00bekTax. [IIupoko mpeacTaBieHbl IPUMEPHI IpUMe-
HEHUS T€OXUMUYECKUX METO/IOB MPH Pa3BEIKE PYAHBIX MECTOPOKIACHUM JanbHero
Bocroxka.

Bce npezacraBieHHOE MaTepuaIbHO-TEXHUYECKOE 00eCTIeueHrne U WLTIOCTpa-
IMOHHBIE MAaTEpHUasabl MO3BOJAIOT CTYACHTAM YCHENIHO OCBOUTH JUCIUIUIUHY

«'eoxumMusay.
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H.]IaH-rpa(l)mc BBINIOJIHEHHUSI CAMOCTOATEJIHLHOM paﬁoTbl 0o AMCIMIIJINHE

Bpe ®opma
Tla- ML KOHTPOJIS
Ta/CPOK . Ha
Ne p Bua camocTosiTteibHOM padoThI
1 BBI- BBI-
/11
MIOJIHE- TOJI
HUSA HE-
HHE
1. 1-12 PaGota ¢ nmuteparypoii. 33 | Cobeceno-
Henens | [logroroBka mpe3eHTarui yac. | BaHHe.
[Ipesenra-
U
2. 6-18 IToaroroBka oT4eTOB 30 Otuer 0
HEIEIIs Yyac. | BBIIIOJIHE-
HUU  TIpak-
TUYECKOHU
paboTel B
AJIEKTPOH-
HOU Qopme

PexoMeHIaIUM 110 CAMOCTOSATEILHOM padoTe CTy/IeHTOB

Y4eOHo-MeTonnYecKoe 00eCreyeHe CaMOCTOSTEIbHON pabdOThl CTYIEHTOB

BKJIFOYAET B ceOs MaTepralibl 110 BHITIOJTHECHHIO MPAKTUYCCKUX 3aHATHH (0dopmite-



HHUIO OTYECTOB IIO HI/IM) N PCKOMCHAAIWH 10 OpraHu3alii W BBIIIOJIHCHHUIO CaMO-

CTOSITENIbHOM paOOThI B LIEJIOM IO KYpCY.

MeTtoauveckue ykazanusi K nyHkry 1 miana-rpagpuxa CPC

«PaboTa ¢ IuTepaTypoil U NOArOTOBKA NMPe3eHTANMID)

[lens: HAyunThCS 0000IIATH JIUTEPATYPHBIE TaHHBIE U B CxXaTou (hopme mpe-
MOJTHOCUTH OCHOBHBIE TIOJTYY€HHbBIE PE3YJIbTATHI.

OcHOBHBIE TPEOOBAHUS 3aKIFOYAIOTCS B CICAYIOIIEM.

PaGota c nurepaTypoit BKiItoYaeT B ce0si 3HAKOMCTBO C OCHOBHBIMU M JIOTOJI-
HUTEIFHBIMA HCTOYHUKAMH. B pesynpTaTe cobecenoBaHus MpemnoaBaTellb BbIsC-
HSET TI1yOMHY MpOpabOTKM MaTepuaja M OLEHUMBAET pabOTy B COOTBETCTBUU C
KPUTEPUSIMU OIICHKH (CM. HIDKE).

[TonroroBka mpe3eHTAlMii OCYHIECTBISIETCS B COOTBETCTBUM C IUIAHOM-
rpadgukom. Kaxkmas Tema moikHa OBITH PAacKphITa, B HEH HEOOXOAUMO OCBETUTH
aKTyaJIbHOCTD, IIETTM U 33Ja4d MPOBEJAECHHOTO MCCIEIOBAHMS, IPUBECTH KOHKPET-
HbI€ TIPUMEPHI, 1aTh 3aKJIIOUCHUE U YKa3aTh OCHOBHBIE UCIIOJIb30BAHHBIC UCTOYHH-
KM, BKJIIOYAs JUTEPATypHbIE M DIIEKTPOHHBIE JaHHBIE, C COOTBETCTBYIOLIUMU
CCBUIKaMH.

CryneHT (MO COrJIacOBaHUIO C TpernojaBaTeiieM) MpeACTaBiseT JU0O0 JeK-
[IUIO-TIPE3CHTAIMIO, TIOJTOTOBIEHHYIO B mporpamme PowerPoint, Bktogaromyio B
ce0st He MeHee 5-7 ciaiiioB, MO0 MOKIaA AJisl 00IIeN AUCKYCCUM U MOCIIEYIOIe-
ro 00CyXIeHHUS.

Kputepuu oreHku: oreHkKa BBIMOMHSAETCS MO AByxOamuibHOU cucteme (1 —

BBITTOJIHEHO, ) — HE BBIMIOJIHEHO).



MeToauyeckue yKa3aHus K NYHKTY 2 miaHa-rpapuxka CPC
«IloaroroBka oT4era MO BHINOJTHEHHIO IPAKTHYECKHX

1 J1a00paTOPHBIX padoT»

[TpakTideckue u 1a00paTOpHbIE paOOTHI BHIMOIHIIOTCS C TOMOIIBIO COOTBET-
CTBYIOITIETO0 00OpYJOBaHUS W MaTepHalioB B JabopaTopuu Kadeapbl T€OJOTHH,
reo(pU3MKN U re0dKOJIOTHH, a TaKKe Ha Tepputopun kammyca JIBOY. B nporecce
BBITIOJTHEHUSI TTPAKTUYECKUX U JIAOOPATOPHBIX pabOT CTYAEHT COOMpPAET JaHHBIC B
4epHOBOM (hopMe, a OKOHYATENbHBIM OTYET B AJIEKTPOHHOM BHJI€ TOTOBHUTCS BO
BpEMSI CAMOCTOATENBbHON pabOThI CTYIEHTA.

TUTYNBHBIA JIMCT OTYETa BBHIMIONHSETCS B COOTBETCTBHM C TPEOOBAHMSIMH,
OpUHATBIMA B yHUBepcuTere. Ha cienyroniem mociie TUTYJIBHOTO JIMCTE OTYeTa
yKa3bIBAETCS LIETb M 3a/a4d JIaDOpATOPHOrO MCCIEAOBAHUS, HUCIOIb3yeMOe 000-
pyllOBaHHE, OMMCHIBAECTCS MOPSAOK pabdoThl. Jlasee mpuBOAATCS B TAOIUYHOU
dopme pe3ynbTaThl U3MepeHuil. Bee namepsiembie pusnueckre BETUYHHBI JOJKHBI
ObITh npenacrasieHsl B cucteme CU. B ciiyyae npoBefeHUs: MaTeMaTH4YECKUX pac-
YEeTOB MPUBOJATCS pacueTHble (JOPMYIbI, OArOTOBIEHHBIE B OJHOM M3 PEIAKTO-
poB GopMyI1, BXOASIIMX B OOIICYNOTPEOUTEIbHBIE TEKCTOBBIE MPOIECCOPHI, Ha-
npumep, B MS Word. O6s13aTenbHO OIIeHUBAETCS MOTPEIIHOCTh (PU3NYECKUX U3-
MEpeHU — MO0 MO XapaKTEPUCTUKAM MPUMEHSIEMBIX H3MEPUTEIHHBIX MPHUOOPOB,
100 ¢ MOMOIIBIO CTAHAAPTHBIX (OPMYI JJI CPEIHEKBAAPATUYECKON UK CPEIHE-
apu(pMEeTHYECKON MOTPENIHOCTH. Pe3ynbTaTel M3MepeHnuil (U3MUECKUX BEIHYUH,
IpEICTaBIIEHHbIE B TAOJINYHOU (hopme, 003aTENBHO CONMPOBOXKIAIOTCS TPAPUKOM,
INOCTPOEHHBIM C IMOMOILBIO COOTBETCTBYIOLIEH KOMITBIOTEPHOW MPOrpaMMbl, Ha-
npumep, MS Excel. Jlanee 06s13aTensHO TPOBOIUTCS aHATN3 TIOTYIEHHOTO rpadu-
ka. B crmydae BBITIONHEHUS pacUYETHBIX 3aJlaHUN MPUBOJUTCS aJTOPUTM pacuera u
pe3yNbTaThl pacCue€TOB B TAOIMYHOMN U Tpaduueckoit hopme.

[Ipu mpoBeneHUN UHTEPIPETAIIMN PE3YIbTATOB JIUTOMCOXUMUUECKUX ChEMOK
IPOU3BOUTCS MOCTPOCHUE cXeM HUHTeprnperanuu. [IpakTuueckas pabora gomKHA

00s3aTeJIbHO COACPIKaTh BbIBOJALI IIO pYAOHOCHOCTH ILIOIIAAN HUCCIICIOBAHM.



Kpurepuu onieHku: orieHka /it BeiHeceHus B cuctemy BPC BoinonHsiercs no
4yeTblpex0auibHOU cucteMe (3 — «OTIMYHO», 2 — «XOpOolIOo», 1 — «yaOBIETBOPH-

TENbHO», 0 — «HEYAOBIETBOPUTEIHHOY).
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Hacoopt ®OC

Kon u ¢popmynupoBka

Tansl (l)OpMI/IPOBaHHﬂ KOMIICTCHIUHA

KOMIeTeH U
3naer TepmuHonoruto reoxumuueckoi obmactu. Ilo-
PSIOK U CYIHOCTH KIACCU(PUKAINH 3TIEMEHTOB
[IpUMeHSATE TEOXUMHUYECKHE METOIBI HCCIEN0-
OIIK-3, crocoOHOCTE HC- p
BAHUsL [TS BBIMOJHCHUS 33]1a4 T€0JIOTHH, reodu-
MOJIb30BaTh B IPOeccro-
. VMmeer 3UKH, TIETPOJIOTHMH, THAPOTEOJIOTMH ¥ MHKEHED-
HaJIbHOM JIesITebHOCTH Oa- N
HOI T'COJIOTUH, TE€OJIOTHH M TCOXHMHH TOPIOUYHX
30BbI€ 3HAHUSI MATEMATUKH U N
HCKOIAEeMBIX, SKOJIOTHUECKOU T€0JOTUH
€CTECTBEHHBIX HAyK
[eonornvyeckuMu METOJaMH TPOBEICHHsT paboT
Brnageer | aias  pelieHHss — TEOXMMHYECKMX  HAay4HO-
MCCIICIOBATEIIBCKUX MPUKIIATHBIX 3a/1a4.
TepmuHoNOrHI0 reoxumMudeckoi obmactu. Ilo-
PSIOK M CYIIHOCTh KIaCCH(HKAIIMK 3JIEMEHTOB,
3Haer METO/Ibl HMCCIICIOBAHKMS WX CBOMCTB, aKTyallb-
MK-1- cnoco6HocTs uc- HOCTb TEOPETHYECKOH M INPaKTHYECKOH 3HAYH-
TOJTb30BATH 3HAHMS B 00J1AC- MOCTHU F€OXUMUYECKHX UCCIIEOBAHUM
TH T€OJIOTUH, TCOPU3UKH,
[IpoBOAUTH HAyYHBIC HCCIIEAOBAHUS B 00JIACTH
T€OXUMUH, THIPOTCONIOTHU U
N TCOXUMUH [UISl BBIMOJHEHUS 3aj]a4 TeO0JIOTHH,
UH)KEHEPHO I'e0JIOTHH, Teo-
Vmeer reo(H3UKH, METPOIOTUH, THAPOTCONIOTUH U HH-
JIOTHH U TEOXMMHHU TOPIOYHX N
JKEHEPHOM T'eOJIOTHH, TEOJIOTUH U TE€OXUMHH TO-
HCKOTMAEMBIX, DKOJIOTHYe- N
N PIOYHX HCKOIAEMBIX, SKOJIOTHYECKOMN T€0IOrHH
CKO¥i TEOJIOTHH JIJIsI PEIICHHs
HAYIHO-HICCITEIOBATENBCKHX [eoornyeckuMyu METOJaMU TIPOBEECHHS paboT
3a7124 (B COOTBETCTBHH C Ha- JUSL  PEIICHUSI ~ TEOXMMHYECKHX  Hay4HO-
MPaBICHHOCTBIO (Tpoduem) HCCIIEI0OBATEIbCKUX TPHUKIATHBIX 3a1ad. Crioco-
IOTOTOBKH Brnageer | 6eH ucmonb30BaTh 6a3oBbIe KOMIIBIOTEPHBIC
[pPOrpaMMbl  CTAQHIAPTHOrO Takera Microsoft
Word u criennain3upoBaHHbIE TETPOIOTHUECKUE
POrPaMMBI.
OCOOEHHOCTH TOJYyYEHUS TEOXUMHUYECKONW WH-
MK-2 - crnocobHOCTL camo- | SHAET dopmanuu, ee WCTOTIB30BAHMS B HAYUHO-
CTOATENBHO TIOTYYATh Te0IO- MCCIICIOBATEIILCKON IEATEIbHOCTH.
TUYECKYI0 HH(OPMAIIUIO, HC- [IpoBOAUTH HAyYHBIE HCCIIEAOBAHUS B 00JIacTH
MOJTb30BaTh B HAYYIHO- VMmeer FEOXMMHHU U HCIIOJb30BaTh HABBIKH TIOJEBBIX H
HCCIIeIOBATENILCKOM JIesI- 1abopaTOPHBIX TEOXMMHYECKHUX HCCIICOBAHMI
TCIPHOCTH HABBIKM MOJICBIX [e0IornyeckuMy METOIAMH TIPOBEJEHHsT paboT
1 1a00paTOPHBIX reosorie- JUIL  pPEIlCHHS  TEOXMMHYECKHX  HAaydHO-
CKHX HCCIIC/0BaHHH (B COOT- MCCIIEIOBATENBCKUX MPUKIAIHBIX 3a1a4. Croco-
BCTCTBUM C HAIIPABIICHHO- Brnameer | 6eH HCMOib30BaTh 0a30BbIe  KOMIBIOTEPHBIC
CTBIO (POQuIIEM) OATOTOB- nporpaMMbl  CTaHZApTHOro mnakera Microsoft
KH) Word u crienuann3upoBaHHbIE TETPOIOTHUECKUE
POrPaMMBI.
MK-5 - roToBHOCTH K paboTe 3HaeT COBPEMEHHbBIC MOJIEBbIC U J1a0OpaTOpHbBIE
Ha COBPEMEHHBIX MOJIEBBIX U | 3HAET re0JIOTMIECKHEe, TeO()U3NUECKUE W HETIOCPEICT-

na6opaT0pHL,1x I€OJIOrn4c-

BCHHO I'€COXUMHNYCCKHE HpI/I60pLI 1 YCTAHOBKH.




CKUX, T€0(U3NIECKUX, T€O-
XUMUYECKHUX TTprbdopax, yc-
TaHOBKax U 000pyI0BaHUH (B
COOTBETCTBHH C HAIPaBIICH-
HOCTBIO (TIpodusem) npo-
rpamMMbl OakaiaBpuara)

[TpumeHsTh COBpEMEHHBIE IOJIEBBIX M Jlabopa-
TOPHBIX T'€OJIOTUYECKUX, T€OPU3HYECKUX U T€O-
Ymeer XUMHYECKHE MTPHOOPHI.

CoOupate 1 00pabaThIBaTh FT€OXUMHUYECKYIO HH-
dbopmaruro.

MeTtoaukoii 00paboTKu TreoxXxuMuueckoil nHdop-
Mali B 0a30BBIX AJIEKTPOHHBIX MPOTPAMMHBIX
KOMILJICKCaX.

K - 7 - cnocobHOCTH HC-
MOJIb30BaTh 3HAHUS PyH/IA-
MEHTAJIbHBIX pa3/iesioB (Hu-
3WKHU, XUMUH, SKOJIOTUH, UH-
(hopMaIMOHHBIX TEXHOJIOTHI
JUTSL pEIICHUS TPAKTHYECKIX
3a7a4 B 00JIaCTH T€O0JIOTHHA

Bmaneer
[lepenoBbIM OTEUYECTBEHHBIM M 3apyOeKHBIM
OTIBITOM B OOJIACTH MPOBEEHUS T€OXUMHUECKUX
HUCCIIEIOBAHUIA.
[Topsimok U CyIIHOCTh KJIacCU(PUKAIUU dIIEMEH-
TOB, METOJBI HMCCIEOOBAHUS HMX CBOWMCTB, aKTy-
3Haer i a a K Y

AIBHOCTh TEOPETUYECKOM M IIPAKTUYECKOM 3Ha-
YUMOCTH T€OXUMHUUYECKUX MCCIIEA0BAaHNN

HpOBO,[[I/ITL HAaYYHBIC HCCJICHOBAaHUA B obmacTtu
Ir€OXMMHHU JAJIA BBIIOJIHCHUA 3aJgad I'COJIOIMH,
Ymeer FCO(I)I/BI/IKI/I, NeTpojiorun, ruiporecoJIorui 1 UH-
)KGHCpHOﬁ r€oJIOruM, reoJioruu U1 rcoxXuMmnm ro-
prounux UCKOIIAEMBbIX, 9KOJIOTUYECKOM T'€0JI0TUH

['eosornyeckuMu MeToaMu TPOBEIEHUS] paboT
JUIS  pemeHHsT  TeOXMMHYECKHX  Hay4HO-
HCCIIeJOBAaTEeNbCKUX MPHUKIAAHBIX 3a1a4. Croco-
Brnaneer OeH UCIoNB30BaTh 0a30BbIE KOMITBIOTEPHBIC
IpOrpaMMbl CTaHJapTHOro mnakera Microsoft
Word u ciennanu3upoBaHHbIe NETPOJIOTHUECKUE

POTPaMMBI.
Ne KonTponupyembie Koel 1 3Tamns! hopMupoBaHus OtieHOYHBIE CpeICTBA
n/m paszesnsl / TeMbI KOMIICTCHITHI TeKyLuit TIpomesxy
AUCHHUIITAHBL KOHTPOJIb TOYHAs
aTTecTall
st
1| A6comornas OIlK-3 3HaeT YO-I. Bompocsr
r€OXPOHOJIOTHUS, €€ Cobecenopanue | K
pONb B LMKIE HAyK O yMeeT ITP-1 Tecr 1 JK3aMEHY
3emuie. BIIAJIEET I1P-2 1-6
[pencraBneHwust 0 KonrponbHas
BO3pacTe 3emiu. pabora 1
3akoH
PaTHOaKTHBHOTO
pacmana. Psnmr
pacrana, HadvalabHbIC
u KOHEYHbBIE
JJIEMEHTBHI.
2 | Meromsr  wavuenns | K- 3HacT YO-I. Bomnpocsl




TIYyOMHHOTO CTPOCHUS
36MHOM KOPBIL:
celicMHUYecKast
ToMorpadus,
ONpejeNieHue  CHJIbI
TSOKECTHU HAa 3€MHOU
MTOBEPXHOCTHU U
rPaBUTALMOHHOM
TIOCTOSIHHOI;
W3y4YCHUE  3HAYCHUU
TEIUIOBOTO TIOTOKa B
pa3HbIX panioHax
3emun; 1abopaTopHOE
HCCIIEI0OBaHUE
IJIOTHOCTH u
MIPOYHOCTH opo,
MO/IENTUPOBaHNE
MOBEJICHUS TIOPOA B
YCIOBUSIX CTpecca.

yMeeT

CobecenoBanue

BJIaaACCT

I1P-2
KontpoinbHas
pabora 2

K

IK3aMEHY
7-12

Jlutocdepa. Kiapku
XUMUYECKHUX
3JIEMEHTOB:
OTKpBITUE, pOJb B
TCOXUMHH.
KoHTuHEHTaNbHBI U
OKCAHMYCCKUU  THIIBI
36MHOM KODBL.
Crpoenue,
MHHEpAJIbHBIN "
XUMHYECKH  COCTaB
BHYTPEHHUX 30H
3eMiau: MaHTHH H
spa.

[1K-2

3HACT

VO-I.
CobecenoBanue

yMeeT

BJIAJCCT

TIP-1 Tect 2

Bomnpocsr
K

dK3aMeHy
13-17

XHWMHUYECKUE CBA3U B
MHUHepasiax. ATOMHBIE
W HOHHBIE pAJINYCHI,
UX OMNpeleNieHue u
MPAaKTUYECKOE  MpH-
MEHEHHE.
MoaenvupoBanue
CTPOCHHUSI KPHUCTAIUIU-
YECKHUX PELIETOK:
IJIOTHEWIAs yIaKoB-
Ka IIapoB U KOOPAH-
HAaIlMOHHBIA  MHOTO-
rpanHuK. lloreHuman
WOHU3ALNH U TIOJISIPU-
3amusl.  DHepreTuye-
ckuii ko3 PunmeHt
(o depcmany).
DIIEKTPOOTPULIATEITb-

I1K-5

3HACT

YO-1.
CobecenoBanue

yMeeT

TIP-1 Tect 3

BJIAJEET

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

Bomnpocsr
K

IK3aMeHy
18-26




HOCTh. M3omopdusm:
(akTOpHI ¥ TUIIBL.

VY CTaHOBIIEHHE IK-7 3HAeT

YO-I1.

Bompocsr

CobecenoBanue | K

r€OXUMUYECKON

CrIeIHATA3AIAH yMCeCT

T1P-1 Tect 4

IK3aMEHY

OTHENbHBIX oOJacTei BJIaZIcCT
(peruonanbHas
TE€OXUMHS) B CBA3HU C
UX  CTPOCHUEM U
BO3PACTOM.
YcranoBienue
[IOBEICHUS
OT/EJIBbHBIX
3JIEMEHTOB B
MPUPOJHBIX
IpolLeccax.
BripaboTka HOBBIX U
pasBuUTHE
CYIIECTBYIOIIUX
F€OXUMHUYECKUX
METOJIOB MOMCKa
MECTOPOKICHUN
MOJIE3HBIX

HUCKOIIaEMBIX.

I1P-2

pabora 4

KonTponbhas

27-36

OCHOBHOM T€OXHUMHU- 1IK-7 3HAET

yecku 3akoH B. M.

YO-1.

Bormpocsr

CobecenoBanue | K

yMeeT

IIP-1 TecT 5

IK3aMEHY

T'onpmmmvunra. Bzan-
MOJICMCTBHUE C TCOXH- BJIaACCT
MHUYECKUMHU Oaphepa-
MM, TUII CBS3CH U XH-
MHYECKHE  CBOMCTBA
ONPENETSAI0TCS CTPOe-
HHUEM  DJIEKTPOHHBIX
obosnouek. Murparus
— TEpeMEIICHHE Xu-
MHYCCKHUX DJICMCHTOB
B TIPOCTPAHCTBE Te€O-
cucreM. PazneneHue
(hakTOpOB  MHTpaInuu
SJICMEHTOB Ha BHEII-
HUE U BHYTPCHHHE.

[1P-2

pabota 5

KonTponbhas

37-46

IlIkaJjia oueHuBaHus YPOBHA ¢OPMHUPOBAHHOCTH KOMIIETCHIUM

Kox u popmy-
JIMPOBKA KOM- Irtansl GOpMUPOBAHHUA KOMIIETEHIIUH
neTeHIHH

KPUTEPUH

nmoxKasaTrejau

ITK-1- croco6- 3Haer | TepMHHONOTHIO TEOXHUMHYECKOH 00-

3Hanue Kinaccupuka-

Cnocoben  mpu-




HOCTb UCIIOJIB30-
BaTh 3HAHHS B
00J1acTH reosio-
THH, TCOPH3UKH,
T€OXHUMUH, TU/I-
poreosyoruu u
HMHXEHEPHON

nactu. IIopanok M CyIIHOCTH Kiac-
cuduKayMy >JIEeMEHTOB, METOJBI HC-
CIECI0OBAaHUS KX CBOMCIB, aKTyallb-
HOCTb TEOPETHYECKON M IpaKTHYe-
CKOIl 3HAUUMOCTH T'€OXMMUYECKHUX
HUCCIEOBaAaHUN

U XHUMHYSCKUX
3JIEMEHTOB C I'€OXHU-
MHUYECKON TOUYKH
3peHus

MEHSITh  METO/JIbI
T€OXUMHUYECKUX
HCCJIeIOBaHUM,
0CO3HaBas Hux
MPaKTUYECKYIO
3HAYUMOCTh

IIpoBoauTe Hayunble wuccienoBanus | Oco3HaHHOCTE  wc- | OCO3HAHHO TIPO-
F€0JI0rHy, reoJI0- B 00JIACTH TEOXMMHHM JUISl BBITIOJIHE- | MOJIB30BAHHSI METO- | BONUT  HCCIEIO-
THH M T'COXMMHH HHS 33724 T[eONOTMH, Ieo(M3HKH, | I0B TI'€OXMMHYECKHMX | BaHMs B 00JacTu
FOPHOHHMX MCKO- VMmeer METPOJIOTHH, THIPOTEOJOTMH M WH- | UCCICAOBAHUN  MPH | TCOXMMHUU  JUIA
TTaeMBIX, SKOJIO- JKEHEPHOH TEONOTUH, TEOJOTHH M | PElleHHH TeoNOorHde- | pelleHds  IIpak-
PHYECKOU I'E0JI0- FEOXHMHMH TOPIOYHX HCKOIAEMEIX, | CKHX 337134 THYECKHX 33124
I 9KOJIOTHYECKOH T€OIOTHH
HAYYHO- C C
S — FCOHOI‘I/I‘I6GCKI/IMI/I METOJIaMH TIPOBe- TEIEHb aMOC6TOHTeJILHO
CKHX 32724 (B JIeHHs. paboT JUIsl PEIICHUS FCOXUMH- | CAMOCTOSTEIbHOCTU criocobeH  mpu-
COOTBETCTRUM C YECKUX Hay‘{HO-I/ICCJIZI[OBaTgHbCKI/IX pu NPUMEHEHUH | MEHSATh  Crielua-
HATIPABIIEHHO- NPUKTAHAIX 32724, CrocobeH Hc- | CTAHTapTHOTO MAKETa | JH3MPOBAHHBIC
cTbio (podu- Brnaneer | monb3oBaTh 0a3oBble KoMmblOTepHbIe | Microsoft Word u | kommbroTepHbIe
7TeM) TIOFOTOBKH MPOTPaMMbl  CTAHJAPTHOTO  MAKETA | CHCHHATH3UPOBAH- MPOTPaMMBbI  JIJIst

Microsoft Word wu cnenuanus3upo- | HBIX NpOrpaMM JJisl | PELICHHS T'eOXH-

BaHHbBIC METPOJIOTHUYECKUE MPOTpaM- | PEIICHHUs TEOXUMH- | MUYECKHX 3a7adu

MBI YECKHX 3a1a4

3Hanne  ocobeHHo- | [loHnMaeTr oco-

MK-2 - croco6 OCOOEHHOCTH TOJYYeHHS TEOXHMH- .

- cm - deckoii MHGOPMAIIN, €& HCTIOMb30 CTCH MOJydeHHs reo- | OEHHOCTH MOJy-
HOCTb CaMOCTOS- | 3Haer BaHWS B Ha 20 HCCH’eHOBaTeHLCKOﬁ XUMUOYECKOH HH(OpP- | YCHUS TCOXHMU-
TEJIBHO I10JIy4aTh i Maruu yeckolr  MH Op-
Te0JIOTHUECKYIO JIEATEIHLHOCTH. IV
UHGOPMALIMIO

Gbop ’ Oco3HanHOCTh TIpo- | CrocoOeH  0co3-
HCII0JIL30BaTh B [IpoBoaKUTh HAay4YHBIC HCCICIOBAHUS
BEJICHUS HAYYHBIX | HAHHO MPOBOJHUTH
HAy4HO- B 0071aCTH T'€OXUMHUH M UCITIOJIL30BaTh N
VYMmeer HCCIENOBaHUi B 00- | mcciaemoBaHus B
HCCIIEN0BATEND- HaBBIKM TOJIEBBIX M JIA0OPATOPHBIX
o . JIACTH TEOXUMHUHU o0JIacTH  reoxu-
CKOM JIeATEILHO- FeOXMMUYECKUX UCCIIETOBAHMI -
CTH HaBBIKH I10-
JNEBBIX U TaGopa- l'eonornyecknmn metomamu mpoBe- | CTemeHb OOGmamaer nocra-
TOPHBIX T€OJIOI - JEeHUS paboT JUIS PEIICHUS] TCOXUMH- | CAMOCTOSTEIHHOCTH TOYHO camo-
YecKHX HCCIENO0- YECKMX HAayYHO-HCCIICAOBATEIbCKHX | MPH KCIOJIB30BAHUHU | CTOSTEIBHOCTHIO
BaHuii (B COOT- NpUKIaaHbIX 3a1ad. CrocoOeH wHc- | CreluaIn3upoBaH- B obmacTtd ucC-
BETCTBHI C Ha- Bnanmeer | monb30BaTh 0a30BBIC KOMITBIOTEPHBIC | HBIX KOMITBIOTEPHBIX | MOJIB30BaHUS
TIPaBIICHHOCTHIO mporpaMMbl  CTaHAAPTHOTO IIaKE€Ta | IporpamMM IIpu Pe- | KOMIIBIOTEPHBIX
(mpodrmem) mo- Microsoft Word w crnenmanu3upo- | mieHWH TE€OXHMHUYE- | MPOrpaMM  TIpU
TOTOBKH) BaHHBIC METPOJOrMYECKUE MpOrpaM- | CKUX 3a/1a4 pELICHUH TeoXH-
MBEL. MMYECKUX 3a1a4
3HaHWe TNPUHUUNOB | 3HAET MPUHIUIIBI
3HaeT COBPEMEHHBIC IOJICBBIC U Jia- . N
OopaTopHBIE TEOJIOTHYECKUE, reodu JICHCTBIL  COBPEMCH- | JICHCTBHA - COBpE-
IK-5 - roTos- 3Haer patop ’ HBIX TE€OXMMHUYECKHX | MEHHBIX MOJIEBBIX
6 3MYECKHE W HEMOCPEACTBEHHO TIeo-
HOCT K pabote XUMHYECKHE IPUOOPHI U YCTAHOBKH MpHOOpOB M 000pY- | rCOXMMMUECKHX
Ha COBPEMCHHBIX p p ¥y ' JIOBaHUSA r[pyI60p()B
IOJIEBELIX M J1a00-

ATODHLIX JCOTO IpuMeHATs coBpeMeHHBIE moneBhix | OcosHanHOCT,  Hc- | Cnocoben  ocos-
EI/I'{GI(::)KI/IX reo u J'Ia60paTOpHHX reoJiornueckux, | I0Jb30BaHHUsA COBpPC- ( HAHHO npume-
(1)I/IBI/IHCCK’I/IX Vmeer reod)ngy[qecxnx U TeoXuMHUYecKue | MCHHBIX TI0JIEBBIX | HATH COBPEMCH-

’ npubopEL FCOXUMHUYECKUX MPH- | HBIE TEOXUMHYC-
FeOXMMHUYECKUX
HDH6ODAX. VCTa: CoGupars u 06pabaTeIBaTh T€OXMMH- | OOPOB CKHe MPHOOPHI
proopax, y YeCKYI0 HH(POPMALIHIO.
HOBKax M 000py-
JIOBaHUU (B COOT- Metonukoii 00paboTku reoxumuue- | CTeneHb Crocoben camo-
BETCTBUHU C Ha- ckoil mH(pOpMaKu B 0a30BBIX JJIEK- | CAMOCTOSTEIBHOCTH CTOSITEJIBHO TIPO-
HPaBIECHHOCTHIO TPOHHBIX MPOTPAMMHBIX KOMIUIEK- | P 00pabOTKe I'eo- | BOAUTH 00paboT-
(mpodumnem) mpo- Buiasieer cax. XUMHUYECKOH HH(DOp- | Ky TeoxXuMuue-

rpamMMBbl Oaka-
JlaBpuarta)

IlepenoBbIM OTEUECTBEHHBIM U 3apy-
OCXHBIM OTBITOM B 00JacTH MpoBe-
JIEHUS] TEOXUMHYECKHX HCCIIeN0Ba-
HU.

Manuu Ha 0a30BBIX
JJIEKTPOHHBIX  IPO-
IPaMMHBIX KOMILIEK-
cax

CKOW  mHpOpMa-
UMM Ha COBpe-
MEHHBIX npo-
IrPaMMHBIX KOM-




IJICKCax

IIK — 7 - cmo-
COOHOCTH HC-
[10JI630BaTh 3Ha-
HUA QyHIaMEH-
TaJIbHBIX pa3jie-
70B (PU3HKH, XU-
MUH, SKOJIOTHH,
nH(pOPMAIHOH-
HBIX TEXHOJIOTHI
JUTSI pETIICHHSI
TIPAKTHYECKUX
3aJa4 B 00JacTH
re0JIOruu

Iopsimok M CymIHOCTH Kiaccu(puka-
LMY JIEMEHTOB, METOJbl MCCIEN0BaA-

3HaHWEe  CYIIHOCTH
METOJ/IOB T€OXUMHYE-

OOmagaer MOHHU-
MaHHEM CYIIHO-

. CKMX WCCICIOBAHHWM | CTH  T'eOXMHUYe-
HUSI UX CBOWCTB, aKTyaJbHOCTh TEO-
3uaer . N MUTPALUA  XUMHYE- | CKHX HCCIeI0Ba-
PETUYECKON M TPAKTUYECKOU 3HAYH- .,
CKHX 3JIEMEHTOB HUM  MHUTpanuu
MOCTH TE€OXHMHUYECKMX HCCIIEI0Ba-
M XUMHUYECKHUX
HUH’
2JIEMEHTOB
Oco3nannocte  uc- | Cnocoben 0co3-
IIpoBoauTh Hay4yHBIE HCCIEAOBAHUSA
MOJIb30BAHHUSI  METO- | HAHHO MPOBOJIUTH
B 00JaCTH T€OXUMHH JUIS BBHIIOJIHE-
JIOB HAYYHBIX WCCIC- | HAyYHBIC HCCIIe-
HUS 33aJa4 TeOJIOTHU, TeOhHU3UKH, @
IOBaHMK B oOiacTé | gOBaHHWS B 00-
Ymeer METPOJIOTUH, THUAPOTCOJOTUH U HH-
N FEOXUMHUU JJIsI pellie- | JIACTH T'eOXHMUHU
JKCHEPHOH TCOJIOTHH, TEOJIOTUU U
HUS TEOJIOTHYCCKUX | MPH pelIeHIH
FEOXUMHU TOPIOYMX HCKOIMACMBIX,
. 3a1aq IeO0JIOrHYECKHX
9KOJIOTHYECKOU T'€0JIOTHH
3a1a4
T'eomorndyeckumu Metomamu mpoBe- | CTeneHb Cnocoben camo-
JICHHs paboT JUIS PEIICHUS TCOXUMH- | CAMOCTOSTEIBHOCTH CTOSATENIEHO TIPO-
YECKMX Hay4HO-HCCIICAOBATEIbCKUX | MPH PEIICHHH TI'€0- | BOAUTh HCCICIO-
U OpUKIaaHbIX 3a1a4d. CrocoOeH HMc- | XUMUYECKUX HAydyHO- | BaHUsI B 00nacTu
Brnanmeer | monb3oBaTh 0a30BBIC KOMITBIOTEPHBIC | MCCICIOBATEIBCKUX FCOXUMHUU ISt
MpPOrpaMMbl  CTaHJAPTHOTO TaKeTa | M MPHUKIAJHBIX 33734 | PEUICHUs]  MpHU-
Microsoft Word u cmenmanm3upo- | ¢ HCHOJB30BAaHUEM | KIIAJHBIX U Hay4d-
BaHHBIC METPOJOrHMYECKUE NPOrpam- | CrenHuann3upoBaH- HBIX 3a/1a4

MEI.

HBIX IPOTPaMM




MeToanueckue PEKOMEHIAUNA, ONIPEACIAIOIIUE TIPOUHCAYPHI ONCHUBAHUA

[—
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pe3yjJabTaToOB 0CBOCHHUSA JHCIHMILJIMHBI

OueHoYHbIE CPeACTBA IS POMEKYTOUYHOH aTTecTalNu

IlepeyeHb THIOBBIX BONPOCOB K 3K3aMEHY

[Ipenmer u 3a7a4u TEOXUMUA

Hcropuueckne acrieKTsl BOSHUKHOBEHUS F'€OXUMUU B Poccun
THUIbl XUMUYECKUX CBSI3€M B MUHEpajlax
WNonnsie u aromubie paanycol. Mzomopduzm
Knaccudukanus snemenroB B.M. [NonpaniMuara
Knaccuduxanus snemento B.W. Bepnaackoro
OKHUCITUTENTBHO-BOCCTAHOBUTENIBHBIC YCIOBHS
['eoxumust ocaOuHBIX MOPOLIECCOB

Buzpl reosiornyeckux XpoOHOMETPOB
ATMOQUIBHBIE DJIEMEHTHI

['eoxumuyeckue Gapbepbl

['eoxumust MarMaTu4eCcKux MponeccoB
Konnounnnas murpanus 3J€MEHTOB
NHTEHCMBHOCTH BOJJTHOM MUTPALIMU 3JIEMEHTOB
Bo3znyminast Mmurpanust 3J1€MeHTOB.

['eoxumust MeTamopHUUECKUX MPOIIECCOB
Pacnpoctpanenue 35eMeHTOB B 3eMHOM Kope. Knapku
Knaccel BOgHOM MUTpanuu 3JIEMEHTOB
JlutounbHbBIE 2IEMEHTHI

Mexannyeckass MUTpalys JIEMEHTOB

[Ipouiecc popmupoBaHusi IErMaTUTOB
Murpanuu 3neMeHTOB. DaKTOPBl MUTPALIUU

CunepoduiibHbIE 2IEMEHTHI



24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34,
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

XanbKko(UIbLHBIC 3JIEMEHTHI

BoaHast Mmurpaius 3j1eMeHTOB

['eoxumust aTMmochepsl

[I{en04HO-KUCTOTHBIE YCIOBUS

buorennast Mmurpaiiusi 3;1eMEHTOB

Knapk konnentpannu. Posib B reoxumun
PacnipocTpaHeHHOCTh XMMHUECKUX PJIEMEHTOB B 000JI0YKaX 3eMITn
[TpuHIMIIBL KTaCCU(PUKAIIMM MATMAaTUYECKUX TOPHBIX TOPOJ
['eoxumus runpocdepbl

['eoxumust Guochepsl

TepmonnHaMUUYeCKU TEOXUMHUUECKUNA Oapbep

Buenrnue dakTopbl MUrpanuu

['eoxumuss MarMaTU4eCKoOro mnpouecca

[ToctmarmaTuueckue mpouecchl

Meramopduaeckuii ponecc. [Toastue o pammsix meramophuzma
DK30r€HHBIE MTPOLIECCHI

I'eoxumuaeckuii manamadr

['eoxumuyeckre MeTO/Ibl TOUCKA MECTOPOKICHHIMA
['eoxumuueckue 6apbepbl 30HBI IK30I€HE3a

[IpruMeHeHne TEOXUMUYECKUX METOJIOB B KOJIOTHUHU

Kops! BeIBeTpuBaHus. Y CIOBUS MUTPALIMH DJIEMEHTOB
DakTOpbl MUTPAIIMH DJIEMEHTOB B 30HE TUIIOTEHE3a

['eoxumuueckasi CbeMKa U KapTUPOBAHUE

OneHnovnblie cpeacrsa s Telcymeﬁ aTrecralnumu

K TUMOBBIM OLIEHOYHBIM CpEJICTBaM JJIsl TEKYIIEH aTTeCTalluu OTHOCSTCS coOe-

ceqoBaHue (OIIEHKA BBIMOJHSETCS MO ABYyXOaibHOM cucteme (1 — BbimonHeHo, 0 —

HE BBIHOJ'IHGHO), KOHTPOJILHEBIC pa6OTbI u TecThl. Ux OLICHKA 1JI1 BBIHECCHUA B CHUC-

temy bPC BbImonHseTCs 10 4eThIpex0auIbHOM cucteme (3 — OTIUYHO, 2 — XOpOIIIO,
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1 — ynosnerBoputesibHO, 0 - HE yJOBIETBOPUTENHHO). UTOOBI MOMYYUTH OLEHKY 3
Oasa, He0OXOIMMO OTBETUTH NpaBMWIIbHO Ha 10 Bompocos, 2 6amna — 9 npaBUIbHBIX

OTBETOB, U 1 0ami1 — 8 NpaBUIIBHBIX OTBETOB.

TunoBoi BapuaHT TecrTa

OtBer
Bompoc
1 2 3
cpenHee co- MpeebHO 0~ I0Ka3aTejb
iepKaHue IIYCTUMOE CO- KOHTpAaCTa reo-
1. Yto Takoe Kirapk? P Y p
XUMHAYECKOTO | JIep)KaHHe die- XHMHYECKOTO
DJIEMEHTA B MEHTa B )KHBBIX | Oapbepa
3EMHOH KOpe OpraHusMax
aTOMBI, aTOMBI, HMEIO-
aTOMBI, HUMEI0-
HAMEIOIIUE [[€ OUH U TOT
[ye OJHO U TO
2. Yo Takoe n30TOILI? OIMHAKOBYIO )K€ KOJIMYECTBO
)K€ KOJIMYECTBO
ATOMHYIO aTOMHBIX OpOU-
o MIPOTOHOB
Maccy Tayel
BpEeMsI caMo-
BpeMsl, 32 KOTO- | OYHWINEHUS OK-
[I0JIOBHHA .
pOE BEIIECTBO pyXxaroreit

3. Uro Takoe mepuox noiypacnana’?

CpoOKa f0 1moJi-
HOTr'o pacriaga

pacriag€Tces ¢

cpenbl OT To-

S— BEPOSTHOCTHIO CJIEICTBUM TEX-
50% HOTCHHOM KaTa-
cTpodsr
4. Kax Ha3bIBafOTCS JIIEKTPOHBI, HAaXO-
. Maru4ecKMMH | BaJIEHTHBIMH WHEPTHBIMU
ISIecd Ha BHEIIHEH 000104Ke?
TEMIEPATYP- KYJOHOBCKHE
paryp TEMIIePATyPHO- ¥

5. Kaxwe ¢usndeckue CHIBI SBISIOTCS
TJIaBHBIMHU B DBOJIIOIIAN 3BE31 7

HOT'O pacuiu-
pEHHUS U TEM-

IO pacHIMpEeHus
U TPaBUTAIHOH-

CHJIBI OTTAJIKH-
BaHUA U I'paBU-

[IepaTypHOTO TaIlMOHHOTO
HOTO CKaTus
CKaTus cxKaTus
6. Kax HaspIBaeTCs MHHHMMAalbHOE Ha-
. MTOTEHIAJIOM
MpPSOKCHUE TIOJSI, IPH KOTOPOM HPOUCXO- | MOTEHIHAIOM | BEJIWYMHOM IMO- dpbepenia
JUT OTPBIB BHEIIHETO JJIEKTPOHA OT aTO- | MOHU3ALUHU JSIpU3ALUU - P
ma?
7. Kaxum 1o cocTtaBy SBISETCS SAOpO Kene3o-
CHITUKATHBIM OJINBHHOBBIM
3emin? HUKEJIEBBIM
[EPBUYHBIN BTOPUYHBIH

8. Yto obpasyercst npu (HOPMHPOBAHUHU

KOpa BbIBCT-

opeou paccesi-

opeout paccesi-

MECTOPOXK/ICHUS BO BMEIIAIOIIEi noposie? | pUBaHUS
P p P HUS HUS
9. Kax Ha3BIBalOTCS DIIEMEHTHI C 00JIb-
. MHUHEpaJIo- MHHEpaJo- MHHEpaJIOTeH-
IIOM CIMOCOOHOCTBIO K MHUHEpaIooopa3o-
0 ($oOHBIMH GUITBHBIMU HBIMHU
BaHHIO’
007acTs u3Me-
00macTp pe3Ko-
HEHUS JIaBJie-
., | HCKYCCTBEH- IO U3MEHEHUS
10. Yro Takoe  TEpPMOAMHAMHYECKUN . HUS, TeMIIepa-
Has MeMOpaHa | YCIOBHHA MU-
Gapbep? TYPBI ¥ KOHIIEH-
¢bunbTpa rpaLyy 31eMeH-

TOB

TpaIuu KOMIOo-
HEHTOB
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IlepeyeHb KOHTPOJIBHBIX 3aJaHUM
K BbinosiHeHn10 «I1P-2. KonTpoabHas paéotay

HpCHOI[aBaTeJ'IB BbIIACT 3aaHrsl 1JI1 BBINIOJIHCHHSA KOHTPOJIbHBIX pa60T 10 HMZKECCIIC-

JYIOLLEN TEMATHKE.

Konrponbhas padora Ne 1. Pacuer mapameTpoB ceTu IMTOr€OXUMHUYECKON ChEMKH TIPU
[TOUCKAX KOPEHHBIX MECTOPOXKICHHUM 30JI0TA.

3ajaHue: Mo 3aJlaHHbIM MHUHUMAJIbHBIM pa3MepaM PYJHBIX TENl U MpeJroiarae-
MOMY a3MMYTy HMX HPOCTUPAHUS OINPEACIIUTh XapaKTEPUCTUKU CETH HaOIIOJCHUMN
(nanpaBnenue npoduseil, pacCTOSHUE MEXKIY HUMHU, PACCTOSHHE MEXAY TOUYKaAMU

oTOOpa JIMTOXUMHUYECKUX TTPO0).

Konrponbshas padora Ne 2. Onpenenenue npenrnoiaraéMbix pa3MepoB U a3uMyTa Mpo-
CTUpaHUs PyIHBIX TEJ MO PE3yJIbTaTaM FeOXUMHYECKUX PadoT.

3ananue: Ha kaprax, Moixy4eHHbIM B PE3yJIbTaTe JIMTOT€OXUMUYECKON ChEMKH,
OTPECNIUTh MpEIoiaraeMbie pyIHbIe 00BEKTHI, OIIEHUTh UX JIMHEWHBIEC pa3Mephl U

a3UMYThI IPOCTUPAHUSL.

Kontponbhast pabora Ne 3. AHaiu3 pe3ysibTaToB IPUMEHEHHS FE0UIEKTPOXUMHYECKHX
METOJIOB MPY OOHAPYKEHUH PYIHBIX TeJ MO/l HAHOCAMH.

3apanue: [lo BbIIaHHBIM MaTepuagaM TEO3JIEKTPOXMMHUYECKOTO METOJA Yac-
TUYHOTO u3BJIeueHUs MeTaiioB (UMM) onpenenuTh MONOKEHUE PYIHOr0 Tena Moj
IIPUHOCHBIMU HaHOcamu. [IpoBecTu cpaBHUTENBHBIN aHaIu3 AaHHbIX MeToga UMM n

pPE3YyJIbTATOB JINTOT€OXUMHYECKOM ChEMKHU.
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TumnoBasi cxema BbINOJIHEHUS] KOHTPOJIbHBIX padoT Ne 1-3

1. BHHMaTEIIbHO U3YYUTh BBIIAHHBIN IIPEroaBaTeeM MaTepra (JIUTore-
OXUMHUYECKHE U TCOJIOTHYECKHUE KapThl U Pa3pe3bl, JaHHBIC Ie03JICKTPOXUMHUIECKOTO
METO/1a).

2. Brigenuth Ha TUTOT€OXMMHUYECKUX KapTa TeOXUMHUYECKUE aHOMAITUU U

OIIPCACIUTDb UX XapaKTCPUCTHUKH.

3. CocTaBHUTh CXEMY UHTEPIPETALIMU PE3YJIBTATOB JTUTOIN€OXUMHYECK O
CHhEMKH.
4. ITo BBITaHHBIM TAOIMYHBIM JIAHHBIM COCTABUTH rpadUKH ISl METOIA

YU1M u 1 TMTOreoXuMUIecKoro onpooopanus. CaenaTh BEIBOJALI O CPABHUTEIBHOM
3 PEKTUBHOCTH METO0B IIPH HATMYUH HAHOCOB.

5. CocTaBUTbh OTYET O BBHIMOJIHEHHOM padore.

HpnMepﬂoe coaepkaHnme oTdera o BBITNIOJIHEHHOM paﬁoTe

1. BBenenue.

2. Ilens paboTHL.

3. Kparkas undopmarus 00 aHaTU3UPYEMBIX T€OXUMHUYECKUX U T€OTOTUUECKHIX
MaTtepuaiax.

4. Pe3ynbTarhl 00pabOTKH MPEIOCTABICHHBIX TUTOTC€OXUMHYECKUX KapT.

5. MHTeprnperanusa JIUTOT€OXUMUYECKUX JaHHBIX.

6. Onucanue pe3ysibTaTOB UHTEPIIPETAIIMU JaHHBIX MeToaa YMM.

7. Pacuer mapamMeTpoB CETH JTUTOIN€OXUMHUUYECKOU ChEMKHU.

8. 3aKiIroucHueE.

9. Criucok MCTOJIb30BaHHBIX JTUTEPATYPHBIX UCTOYHHUKOB.
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[Ipunoxenue 3

MHWHUCTEPCTBO OFPA3OBAHUS 1 HAYKU POCCUMCKOM ®EJIEPAIIMNA
denepalibHOE TOCYIApCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE BBICIIIETO 00pa3oBa-
HUA
«JlaJIbHEBOCTOYHBIN (eaepaibHbI YHUBEPCUTET)

(ABDY)

HA3BAHMUME HIKOJIBI (PUJINAJIA)

METOAUYECKUE YKA3AHUSA
no aucuuiuinge «I'eoxumus»
Hanpasisenune moarorosku 05.03.01 I'eostorust

npoduiab «I eomorus»
dopma NOATOTOBKHU OYHAasI

BaaaguBocTok
2019
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MunucrtepcTBo oOpa3oBaHus U Hayku Poccuiickon @enepanun

JlanpHEeBOCTOUHBIN (PeepalibHbIi YHUBEPCUTET

IPUKJTATHAA TEOXUMUSA

MeToauyeckue yKa3aHus K JJa0OpaTOpHbIM padoTam
1o Kypcey «O01mas reoXumMus» 1JIsl CTyIeHTOB CIelHAJIbHOCTH
«IIpuknannas reojiorus» v HanpasJieHus «['eosiorus u pa3peaka
MOJIe3HBIX MCKONIAEMBbIX»

BraguBocTok
N3patenbckuil oM J{aabHEBOCTOUYHOIO

dbenepanbHOrO YHUBEPCUTETA
2012

46



VJIK 550.4(075.8)
BBK 26.301
175

[175 IlpukjagHasi reOXMMHS : METOJI. yKazaHus / cocT. A.B. 3UHBKOB ;
HansHeBocCT. penepan. yH-T. — BnaauBoctok : M3aat. nom JlaabHEBOCT.
dbenepan. yu-ta, 2012. — 64 c.

B mMeTonnuecknx ykazaHUSX pacCMOTPEHBI 3aJjaHUs K TaOOpaTOPHBIM pado-
TaM M METOAMKA MX BBINOJHEHUA. Bce mpesiokeHHble 3aJjaHusl OCHOBAaHbI Ha
IPAKTUYECKUX MPUMEpaX.

[IpennazHaueHsbl A CTYIEHTOB ClieHAIbHOCTH «lIpukitagHas reomorus» u

HaITpaBJICHHA «l'eomorug n pa3BCaKa IMOJIC3HbIX NCKOIIACMbIX)).
VIIK 550.4(075.8)

bbK 26.301

© 3unbkoB A.B., coctaBnenue, 2012
© Uznarensckuit 1oM [[anbHEBOCTOYHOIO
benepanbHOro yHUBEpcurera, opopmienue, 2012



NMPEOUCIIOBUE

Kypc nmabopatopHbeix paboT paccuuTad Ha 64 yaca ayAUTOPHBIX 3a-
HATUWA U TIPEIHA3HAYEH IS IPUMEHEHUS U COBEPLICHCTBOBAHUS 3HAHUM,
MOJIYYEHHBIX CTYJICHTAMH B PE3YJIbTATE JIEKIIMOHHOI'O Kypca, a TaKke JJIs
MOJIy4YCHUSI UMH TTPAKTUYECKUX HABBIKOB 00paOOTKU Ir€OXUMHUUECKHUX JaH-
HBIX U UX UHTEPIIPETALINH.

CoBpemMeHHasi TeOXUMHUSI HACTOJIbKO MHOT00Opa3Ha, 4TO B JIAHHOM
KypC€ MBI MOXXE€M MO3HAKOMUTH CTYJIEHTA TOJBKO C OCHOBHBIMHU HaIpaB-
JEeHUsIMU reoxumun. K coxaneHuto, He OXBaY€HHBIMU HAIIEd METOIHUYE-
CKOM pa3paOOTKH OCTAIOTCSI BOMPOCHI TAKUX OYEHb BAXKHBIX HAIIPaBJICHUH,
KaK paJMOreHHas U U30TOIHAsA T€OXUMUs: TIE€PBasi BECbMA BaXKHA JJIS OlI-
peneneHus: abCOIOTHOrO BO3pacTa MarMaTHYECKUX TOPHBIX MOPO/I, a BTO-
past — U1 T€HETUYECKHX, IIETPOJIOTUUECKUX, TUArHOCTUUECKUX U KIIACCH-
(bUKaMOHHBIX TOCTpoeHU. KpoMme Toro, B HaCTOSAIIMX YKa3aHUSX MBI
TOJIBKO MPUOJIM3UIIUCH K TEM T€OXHUMHUYECKUM 3aJauyaM, KOTOPBIE MOTYT
penaThCs C MOMOIIBIO MPOrpaMMBbI «Statisticay, OCTaBUB UX JJI PaCCMOT-
PEHUS B CIICHIMAIM3UPOBAHHBIX KypCaX MaTEMATUUYECKON CTATUCTUKH.

B cBs3u ¢ BO3pPOCIIMM YPOBHEM KOMIIBIOTEPHOW I'PAMOTHOCTH CTY-
JEHTOB HaMU IUIAHUPYETCS IOCTEINEHHOE YMEHBIICHUE KOJIMYECTBA aydHU-
TOPHBIX YaCOB JIJI BBIMOJHEHUS JTa0OpPaTOPHBIX PadOT, KOTOpbHIE Mpeny-
CMOTPEHBI B HACTOALIMX METOAUYECKUX yKa3aHUsAX. B pe3ynbrare OCBO-
OO0JMBIIIHMECS Yachl TO3BOJISAT CO BPEMEHEM BKJIIOUMTH B HACTOAIIUM KypC
71a00paTOPHBIX padOT U pPEIIeHUE MPAKTUUECKUX 3a7ad M0 paJUuOreHHON U
M30TOIHON T'€OXUMMUHU.

BOJBIIMHCTBO MPENIOKEHHBIX 3aJaHUN OCHOBAHBI HA MPAKTUYECKUX
npuMepax, ¢ KOTOPbIMUA HEOJHOKPATHO MPUIIIIOCHh CTAITKUBATHCS aBTOPY U
€ro KoJUuleraMm B I'€OJIOTUYECKOW MPaKTUKE. B CBsA3KU C 3TUM MHOrue 3aja-
4, 0COOCHHO T€, B KOTOPHIX PACCMOTPEHA MHUTpALUsl SJIEMEHTOB, COCTaB-
JIEHBI TAKUM 00pa30oM, 4TOOBI METOJIMKA UX PEIICHUS MOTJIa ObITh UCIIONb-
30BaHa KaK B KJIACCUYECKOM, TaK U B HKOJIOTUYECKOU I'€OJIOTHUH.



NABOPATOPHAA PABOTA Ne 1

PacuyeT cymMMbl OKCMAOB LWeNo4YHbIX MeTansoB
Ha oTAeNbHbIe KOMMNOHEHTbI U NOCTPOEeHue rpacmukKoB

Heab. Hayuntbest 00padatsiBaTh pe3yabTaThl XUMUYECKUX aHAIIA30B
B TE€X CIIy4yasX, KOrJa B PACHOPSKEHWHM HMCCIIENOBATENS] UMEETCA JIUIb
JacTUYHAs HMHQpOpMAIUs MO COACPKAHUIO T€X WJIU MHBIX KOMIIOHEHTOB,
BXOJIAIIUX B IAHHYIO CUCTEMY.

Kpartkas xapakrepuctuka. [Ipu uccienoBanum ocoOeHHOCTEN pac-
MpEeACIICHUS JIEMEHTOB B KaKUX-IMOO CUCTEMAaxX 4acTO HEOOXOJUMO MPO-
BECTU TNOCTpPOE€HUE TrpaUKOB, aHAJIOTUYHBIX MPUBEICHHOMY Ha puc. l.
JIOBOJIBHO YacTO Tepej UcclieloBaTesieM, MOJyYUBIIUM U3 Ja00opaToOpuu
CBEICHHS O PE3yJIbTaTaX BBINIOJHECHUSA CUJIMKATHOTO aHajIu3a TOPHBIX MO-
POl WJIM XMMHYECKOTO COCTaBa KaKUX-IHOO BOJ, BOBHUKAET 3aJa4a Ompe-
JEJICHUSI KOHIEHTPALUU ONPEICIIEHHOIO KOMIIOHEHTA.

Na,O

‘m 1
90 10
"—-.—\‘ 2
80 0 :
0 30 [ @) 3
40

NVAVAV/

/ \/\ CaO

20 10

Puc. 1. Jluacpamma CaO — Na,0 — MgO cocmasog copHblx nopoo 8yIKAHO8
Kyopsswuii (1), Ilpomescymounsiii (2) u Cuacmausoiii (3)
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Bapuantsl 3a1aHui

X¥MMHYECKHH COCTAB,

Ne 06p. % macchl
MgO | Ca0O (Na,0+K,0)
Bapuanr 1
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 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 0,91 | 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
2 4,21 1,01 12,05
4,86 6,37 12,05
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Tab6muma 1

X¥MMHYECKHH COCTAB,

Ne 06p. % macchl
MgO | CaO |(Na,O+K,0)
Bapuanr 5
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 2,13 2,51 11,76
5,25 5,05 18,10




XUMHYECKHI COCTaB,

Ne 06p. % macchbl
MgO | Ca0O (Na,0+K,0)
4 3,81 3,17 10,72
5 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
5 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
Bapuanr 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
5 1,98 4,59 8,92
6 1,01 5,12 5,16
7 0,03 2,64 5,13

51

XUMHYECKHI COCTaB,

Ne 06p. % maccnbl
MgO | CaO (Na,0+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
Bapuant 8
1 0,42 0,79 11,76
2 1,17 7,84 9,10
3 2,01 6,59 10,89
4 1,35 4,05 10,29
5 2,27 | 13,26 8,99
6 2,01 6,59 7,65
7 1,05 | 14,87 6,39
8 1,64 1,18 4,76
9 2,10 0,43 5,10
10 11,35 | 14,05 3,79
Bapuanr 13
1 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
5 0,25 0,45 5,54
6 2,23 3,32 7,01
7 0,15 0,36 6,32




X¥MMHYECKHH COCTAB,

Ne 06p. % macchbl
MgO | Ca0O (Na,0+K,0)
8 1,18 5,65 6,31
9 2,20 8,98 2,65
10 1,98 4,21 3,70
Bapuant 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
Bapmuant 11
1 5,08 1,89 21,97
2 5,21 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
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XUMHYECKHI COCTaB,

Ne 06p. % maccnbl
MgO | CaO (Na,0+K,0)
8 6,32 5,85 0,45
9 2,33 5,98 2,88
10 3,55 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 4,59 13,39
2 4,13 6,51 10,76
3 4,25 6,05 11,10
4 3,81 4,07 8,89
5 6,00 3,88 5,99
6 6,08 2,21 4,65
7 7,86 3,37 4,56
8 3,31 3,55 1,55
9 6,19 5,56 3,45
10 5,65 1,01 2,79




XUMHYECKHI COCTAB,
Ne 06p. % macchl
MgO | CaO |(Na,0+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 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 | 245 1,00
10 6,25 2,24 2,79

Ilpumeuanue. B kax0M BapuaHTe 3a7aHUsl MPOOBI XapaKTEPU3YIOT OIpese-
JICHHYIO BYJIKAHUYECKYIO MOCTporKy: Ne 14 — Bynkan Kynpsseiii, 5—7 — ByJikaH
[Ipomexytounbliii, 8—10 — BynkaH CuacTIUBBIN.

3ananme

1. Onpenenure KOHIIEHTPAIIMIO OKCUJIOB HATPUS M Kajivsl B TOPHBIX
MOpoJ1ax, UCTOJIb3Ys JJAaHHBIE CBOET0 BapuaHTta (Tadi. 1).

2. ITocTpoiiTe rpadyky 3aBUCMMOCTH COAEPKaHUS OKCHJIOB KaJlUs U
Hatpus ot CaO u MgO.

3. ITocTpoiiTe TUNOBYIO TpeyroiapHyro auarpammy: CaO — Na,O —
MgO.

4. CaenaiiTe 3aKJIIOYEHUE O THUIIE TOPHBIX MOPOJ, O COOTHOIIECHUH
IIEJIOYHBIX METAJUIOB M TIOATOTOBHTE OTUET O BBHIMOJIHEHUHU JIa0OPATOPHOM
palOTHI.

MeToanka BBINOJHEHHMS. 3aJaHHUE BBINOJHSIETCS B MpPOrpammax
Microsoft Excel u Microsoft Word. B nepBoii BBINOTHAIOTCS pacyeThl,
a BO BTOpOW TOTOBUTCS OTYET MO JlabopaTopHOUl paboTe. BrimomHenue
JaHHOM pabOThI pacCUUTAHO HA 6 YACOB.

1. B mporpamme Microsoft Excel nabpatrh pe3ynapTarhl aHaauTH4E-
CKHUX HcclieoBaHui (TadII. 2).
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Tabmuia 2
Hcxoaublie JaHHBbIE AJI ONIPeIe/IeHUs 3HAYCHUM
KOHIeHTpauui Na,O

B C D E F G
3 XHUMHUYECKHI COCTAB, PacueTHbIe 3HAYECHNS,
Ne % Macchl % Macchl
oop.
4 MgO| CaO | (Na,0+K,0) Na,O K,O
S |y1l] 12 41 12 4,44 7,56
6 | y-2 7 35 85 31,45 53,55

2. Wcrionb3ysi M3BECTHBIC 3HAYCHMS ATOMHOI MAcChl Kauds W Ha-
TpHs’, COCTABHUM IPOIOPIIMOHATBHOE COOTHOLICHHE M 110 HEMY OIpEie-
JUM uX cofiepxkanue. Ecnu B 3aganusax OyayT aHbl COACP>KaHUS OKCHIOB
B IIPOIIEHTAaX MAaCChl, HEOOXOAMMO TMPHU BBIYMCICHUSIX YYECTh ATOMHYIO
MaccCy KHCI0pOJia, KoTopas cocTaBisieT 15,9994,

Atomuoe konudecTtBO (Na,O+K,0) —  Conepxanue (Na,O+K,0), % maccsl

AtomHoe konndecTBo Na,O — Xy

_ Na,0(Na,0+ {,0)
N0 (Na,0+ ,0)

3. B cootBeTcTBUM C 3TOM opmyson B saueiiky F5 3anuinem cnemyro-
111e€ BBIPAKEHUE:

= (AToMHOe koin4ecTBO Na,O)*ES/ATtomHoe kommuecTBO (Na,O+K,0).

AHanoruuHbeIM 00pa3oM B siueiike G5 BBeneM Gopmyiy i pacuera
kanusi. Beinenum stueitku ES u G5, ckonupyewm, BBenst ux B 0ydep oomeHa,
u 3ateMm BcTtaBuM B no3unuu E6, G6; E7, G7 u T. . 11 BCeX UMCIOIIUXCS
pe3ynbTaToB. Pe3ynbTaThl pacuera mepeHeceM B OTUET MO J1a00paTopHO
pabote, moAroTaBIMBaeMbIii HaMu B Tiporpamme Microsoft Word B Bue
TaOJIULIbL:

'Kammit (Kalium), K. Xummueckuii snement I rp. nepuogndeckoii cucremsr JI. M. Menzneneesa. ATomubiii Homep 19,
atomHast Macca 39,0983. Illenounoit MeTaimn cepeOpucTo-0eoro IBeTa, MATKHM, JIETKOIUIABKHH; TIOTHOCTE 0,862 F/CM3,
tumas = 03,55 °C. BpICTpO OKHCHsieTCsl Ha BO3MyXE, C BOJOW pearupyer co B3pbIiBoM. 110 pacnpoCcTpaHEHHOCTH B 3€MHOM
KOp€ 3aHUMAaeT 7-€ MECTO.

2HanMﬁ (Natrium), Na. Xumuueckuii anemenr I rp. nepuoanueckoit cucremsl J{.1. MenaeneeBa. ATomubli Homep 11,
aroMHast Macca 22,98977. Il{eno4roi MeTamn cepeGpHUCTO-6eIoro LBeTa, MATKHiA, nerkuiil (miotHocTs 0,968 r/cm’),
JIETKOTUTABKUH (., = 97,83 °C). Ha Bo3myxe ObIcTpo OKucIsieTcs. B3aumoeicTBie ¢ BOJIOW MOYKET COTIPOBOKIATHCS
B3PBIBOM. 3aHMMAaeT 6-€ MEeCTO 0 PaclpoOCTPAaHEHHOCTH B 3eMHOM Kope.
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Tabnuua 3
Conep:xanue HEKOTOPBIX 3J1eMEHTOB (% Macchl)

XHMHYECKHI COCTaB, PacueTHble 3HAYEHUS],
N npo- % Macchbl % Macchbl
OBI
MgO | CaO |(Na,0O+K,0)| Na,O K,O
K-1 12 41 12 4,44 7,56
K-2 7 35 85 31,45 53,55

4. Ucnionp3ys onnuio «Mactep auarpammy, BBIJICIAM JIEBOM KHOTI-
KOW MBI HEOOXOAUMBIE CTOJIOIBI CO 3HAYCHUSIMU OKCUIOB HATPUS U Ka-
nust (Mpy 3TOM HE0OX0oAUMO yaepskuBaTh kiasuinry Ctrl) u moctpoum «To-
YeuHbIiD» rpauK 3aBUCUMOCTH UX cojaepkanuil u rpadguku: MgO — Na,O,
MgO - K,0, MgO — Ca0O, CaO — Na,0O, CaO - K,O (puc. 2).

BrinonauM noanucu HoMepoB purypaTuBHbBIX Todek. Ha mose rpa-
¢uka Ha (UTypaTUBHOM TOYKE IICIKHEM IPaBOM KHONKOW MbIHU. [1os-
BUTCS HMKOHKA. BriOepem omnmuio «dopmaT psaoB JTaHHBIX», B HEH —
«Iloamucn maHHBIX» U TOCTAaBUM TaJIOYKH B «3HaueHUS X U Y ». 3aTEM 110
HMCXOIHOM TaOJuIle ONMpeaesinM, Kakon mpoOe MpuHajiexaT JaHHbIC 3HaA-
yeHusl d3Tol ¢uryparuBHorl Touku. IlllenkHeM Ha HMGPOBOM 3HAYCHHUU
MpaBON KHOMKOW MBIIIN W 3aMUIIEeM BMECTO ITU(POBBIX 3HAYCHHUI HOMEpa
npo0, Hanpumep K-1, K-2, K-3, K-4, coorBerctBytonue Bynkany Kymnps-
Bomy; II-5, ... II-7 — Bynkany IIpomexyrounomy; C-8, ....C-10 — ByJ1-
kany CuactiauBomy. B mporpamme CorelDRAW (umim mro6oii apyroit rpa-
dbuyeckol mporpaMmMe) ooBeeM o PUTypaTUBHBIX TOYEK OJHOTO U TO-
0 K€ BYJIKAHA COOTBETCTBYIOIIUMH YCIOBHBIMU 0003HAYECHUSIMU.

N3 nporpammbel Corel DRAW skcnioptupyem rpaduk ¢ pacuiupeHu-
€M Jpg U BCTAaBUM €T0 KaK PUCYHOK B OTYET.

Yepes Oydep oOMeHa mepeHeceM MOJyYeHHbIE Pe3yJIbTaThl B OTYET
1o JabopaTopHOi padoTte.

5. Ilpogomxkum paboty ¢ Tabdn. 1 B mporpamme Microsoft Excel.
Buecem B sueiiku H4, 14, J4 3aronoBku cronbios: MgO, CaO u Na,O.
JI1si mocTpoeHHsi TPEeYroJibHUKAa COCTaBa HY)XKHO IPOBECTH IMOJTOTOBU-
TEIbHYI0 paboTy: CyMMHUpPOBaTh pe3yibTaThl U TpuBectH ux Kk 100 %,
MIOMHSI O TOM, 4YTO B Ka)KJIOM yTJIy TPEYTrOJbHOW JHUarpaMMmbl COJCPKAHUE
koMmroHeHTa paBHO 100 %. J{ns storo B siueiiky HS 3anuiem gopmyny:

—C5-100/(C5+D5+F5).
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B I5:

=D5°100/(C5+D5+F5).
B J5:

=F5100/(C5+D5+F5).

Ckonrpyem UX U MEPEHECEM TSI BCEX PE3YyIbTATOB aHAIN30B. MBI
MOJIyYUM 3HAYEHHS JJI1 MOCTPOCHUSI TPEYroJbHHUKA COCTaBOB (puc. 1)
TOPHBIX MOPO]T WJIM OCHOBHBIX KOMIIOHEHTOB PaCTBOPOB.

--------------- C-10
£-8
10 - -
AP
3 8 e ®.€C-9
(6]
2 6 m
5 (@ ons/
% 4 \:__”,16
xK:Z“"\K-S
P *;.
o K- : : : :
0 1 2 3 4 5 6

MgO, % maccebl

Puc. 2. 3asucumocms codeporcanuti okcuoos Kanvyus u MacHus

6. [lpu HaTMYMK B TIPOrPaAaMMHOM OOECIICUEHUH TaKOW MPOTPaMMBI,
Kak Statistica, mOCTpoeHUE TPEYroJbHUKA PEKOMEHIYETCS BBIMIOJHUTH C
MOMOIIBIO HEE.

OTtkpbiBaeM nporpammy Statistica. B oTkpeiBiiemcst noamento Data:
Spreadsheet (unmu B cpasy ke OTKpbIBIIEHCS Tabnuie) B sueiiku Varl,
Var2 u Var3 BHOCMM HaWMEHOBAaHHE HAIIUX MEPEMEHHBIX (OKCHIOB WM
DJIEMEHTOB), UCTIONB3Ys om0 Name. 3aTeM BHOCUM B TaOJIHILy Pe3yiib-
TaThl 3HAaYEHUN TTEPEMEHHBIX B COOTBETCTBUU C TOJYYCHHBIM BapHUAHTOM.
[Tocnie »TOrO JUIsI MOCTPOCHHUS TPEYrOJbHUKA COCTABOB BBHIOEPEM OIIIUIO
Graphs, a B Heil nocnenoBarensHo BeiOepem: 3D XYZ Graphs; Ternary
Plots; 2D Scatterplot; Variable. B mocnenneir onmuu oTMETHM TE Tepe-
MEHHBIC, KOTOpbIe OyAyT y4acTBOBAaTh B IOCTPOSHHUH TPEYTOJbHHKA CO-
CTaBOB, U JJaJJUM KOMaHAy Ha MOCTPOEHUE TPEYTOJIbHUKA.

C 1enpio BHITIONHEHMS aHAIM3a TPEYTroIbHUKA COCTABOB (COIMOCTAaBIIE-
HUS TIOPOJ] PA3IMYHBIX BYJKAHUYECKUX MOCTPOEK) HEOOXOJUMO Ha MOoJe
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TPEYTOJIbHUKA BBIHECTH HOMEpa (PUTypaTUBHBIX TOueK. J[Jist 3TOro mojiBe-
JIeM Kypcop K Jt000i ¢urypatuBHON TOuke Ha rpaduke U IICJIKHEM Ha
HEW mpaBOW KHOIMKOW MbIK. B mosiBUBIIEMCS MEHIO BhIOEpEM MOJIMEHIO
Graph Properties, 3arem noamento Plot u B Hem Point Labels. OtmeTum
raioukamu okHa Display point labels u Text labels. B Ttabauie BmecTo
HauMeHoBaHu Case 1, Case 2 U T.J. COOTBETCTBEHHO HAMUIIIEM HOMEPA
¢urypatuBnbix Touek K1, K2, K3, K4 (nopons! Bynkana Kynpsssrit); 115,
[16, IT7 (nopoxas! BynkaHa [Ipomexxytounslii); C8, C9. C10 (mopoas! ByJi-
kaHa CUYacTIMBBIN).

7. Ilpu OTCYTCTBHUM IIporpaMmbl Statistica MOoCTpOeHHE TPEYrOJbHUKA
PEKOMEHIYETCS BBIMOJHUTH CleayomuM obpa3om. M3 Mertomuueckux
yKa3aHUM TmepeHeceM B Oydep mamsTh TPEYroJbHUK cOocTaBa. 3aTeM OT-
kpoem mnporpammy CorelDRAW u BblHECEeM TpeyroJibHUK Ha MEPBbIN
cioit. B onmmu « MHCTpyMeHTBI» BbiOepeM «J{ucneTyep o0bekTOB». B Hem
HIEJIKHEM Ha KJIABUIIY, PACIIOJIOKEHHYI0 HANpOTUB 3aroiioBka «Crioin»
(moMedeHa TPEYroJIbHUKOM). B OTKpBIBIIEMCSI MEHIO BHIOEPEM IMO3UIIUIO
«Co31aTe cioi» U NOANUILIEM €T0 Ha3BaHUE, HAIpuMep, « T peyroabHuK.
B sToM ciioe HE0OX0AMMO MO KOHTYPY HApHCOBATh TPEYrOJIbHUK W, UC-
MOJIb3Ysl HANPaBJIAIONIME JTUHUU (MX HEOOXOIUMO Pa3MECTUTh Mapaliieib-
HO CTOpOHAM TPEYroJbHUKA), OTMETUTh HEOOXOAUMBIE COACPIKAHUS KOM-
MIOHEHTOB, PACCYMTAHHBIC PAHEE.

UtoObI BBIMOMHUTH TOATHUCH «Na,O» HE0O0XOIUMO BHIOpATh OIIIUIO
«Ay, koTopas obecrneunt Hanucanue mpudta. Hamucas «Na» MbI cTaIKu-
BaeMcsl ¢ mpoOJeMol HanmucaHus HUQPPHI B MOJCTPOYHOM pexkume. Jliis ee
penieHus HeooXoauMo o0paTUThes K oniusaM «Tekct» — «PopmaTupoBa-
HUE CUMBOJIOBY» — «D(dekTsl cuMBOIOBY» — «llosokeHue» u BrIOpaTh pe-
xuM «llToactpounsbiity. [loctaBuB udpy «2» BEpHEM HaMKMCaHUE TEKCTa K
pexumy «Her» B onuu «llonoxxeHne» u mpoIoIKUM HAITUCAHUE CUMBO-
na kuciopoaa «O».

B Mecte mepecedeHus NIByX HaIpaBJSIONIUX BBIHECEM YCJIOBHBIM
3HaKOM (PUTYpaTUBHYIO TOUKY MpoObl. OOBeaeM 1oJid (PUTYpaTUBHBIX TO-
YeK MOpOoJ KaKI0ro ByJIKaHa U IOMECTUM UX B YCIIOBHbIE O003HAUYECHUSI.

[TonyuuBIniicss puCyHOK 4depe3 Oydep oOMeHa mepeHeceM B OT4eT
10 BBITIOJTHEHUIO 3aJaHHUS.

BoiBoabl. [1oAroTOBUTE 3aKiII0YEHNE O TUIE MOPO/J (BBICOKOIIEIO0Y-
HbIE, YMEPEHHO-IIEJIOYHbIE, HOPMAJIbHBIC), COOTHOLIICHUH IIETIOYHBIX Me-
TAJJIOB (CYIIECTBEHHO KAJIMEBBIE WIIM HATPUEBBIE), aTh XapaKTEPUCTUKY
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MOPOJ MO MPUHAIJIEKHOCTUA K ONMPEIECICHHON BYJIKAHUYECKON IOCTPOMKE
(pu 3TOM OMPEACIUTH MOJIsI Pa3BUTHS (PUTYPATUBHBIX TOUEK ), HAMMKCATh U
3alIUTUTh OTYET C Pe3yJbTaTaMU BBIMIOJHEHUS JIa0opaTopHOM padoThl Neo 1
10 CJIIEAYIOLIEH CXEME:

1. Tutyn (mpunoxeHue).

2. lenb, KpaTKasi XapaKTEpUCTHKA.

3. 3amanue.

4. KpaTkoe onucaHue METOAUKH BBIMIOJHEHUSI TaOOPAaTOPHOM paboTHI.

5. Pe3ynbTaThl BBINOJHEHUS PaOOTHI. M3mararoTcst co CChUIKaMu Ha
MPUBECHHBIC TAOIUIIBI U PUCYHKHU, UMEIOIIIUE CKBO3HYIO HyMEPAIIHUIO.

6. BbIBOIBL.

Bonpocbl Ansa caMmonoarotoBKU
1. JlaitTe XxapakTepUCTUKY (PU3MUECKUX CBONCTB KaJiisi U HATPUS.
2. YTO MOJI0)KEHO B OCHOBY OCTPOEHUS TPEYTOJIbHUKA COCTABOB?

3. KakuM oOpa3oM HaxoAuTCs 3HAUCHHUE COACPKaHUM OKCHJA HATpUS,
€CJIM M3BECTHA TOJIbKO CyMMa OKCHJIOB IIEJIOYHBIX METAJJIOB?
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NABOPATOPHAA PABOTA Ne 2

OnpepeneHue Knapka KOHUeHTpauum
U nocTpoeHue rpacPmMKoB pacnpenerieHus 31IeMeHTOB

Heab. HayunThcst CTpOUTh M MHTEPIPETUPOBATH IpadUKu pacrpee-
JIEHHSI DJIEMEHTOB U ONPENEIIATh UX KJIAPKU KOHLICHTPALWH.

Kpatkas xapakrepuctuka. CpeaHee coJepKaHUe AJIEMEHTa B 3€M-
HOM KOpE Ha3bIBAETCA KJIAPKOM 3TOro 3neMeHTa. Kinapk sneMeHra saBisieT-
Cs OCHOBHOM I'€OXMMHUYECKOU KOHCTAHTOM, C KOTOPOW CPaBHUBAKOTCS pac-
MpeIeJICHNs] ATOTO AJIEMEHTa B JIIOOOM CUCTEME: 36MHOM KOpe, THIax I0-
pon, moure, rujpocdepe u atMmochepe. Y pa3HbIX dJIEMEHTOB OHU Pa3iiu-
4aroTCsl BO MHOTO pas [1].

Haubonee ymoOHO oTpakaThb COJEpKaHHE KaKOro-Jiubo 3JIEeMEHTa
kinapkoM koHueHTpanuu (KK), koTopblil nmpeacTaBisieT co00i OTHOIICHUE
conepxanus snementa (C) B JaHHOW mopoje (WM Kakou-imubo Ipyrou
cucteme) k ero kiapky (K) — cogepkanuio B 3eMHOM Kope:

KK = C/K.

Benuunna, oOpaTHasi KJIapKy KOHIIEHTpallMH, HA3bIBAETCS KIAPKOM
paccesHus:
KP =K/C.

[Tockonbky K 1 C He MOryT paBHAThCS HYINIO (B CHITy 3aKkoHa Bep-
Hajackoro — Kimapka) KK u KP Tak ke Bceria oTJIMYHBI OT HYJIS.

3amanue. Onpenennure KJIapK KOHIEHTPAUM U MOCTpoTe rpaduku
pacripeieieHusl JIEMEHTOB Ha mpuMmepe Tpex obpasnoB Huxne-Amypc-
KOT'O PerHoHa.

MeToauka BbINOJHEHHsl. 3aJaHUE BBHITIONHACTCS B MPOrpaMmax
Microsoft Excel u Microsoft Word. B mepBoil BBINOTHSAIOTCS pacyeThl,
a BO BTOPOM TOTOBUTCSA OTYET MO JlabopaTopHOU pabore. BrimonHeHue
JTAHHOU pabOThI paCCYUTAHO HA § YACOB.

1. B nporpamme Microsoft Excel Habepute pe3yiabTaThl aHAIUTHYE-
CKUX HcchenoBanuil (Tabm. 4), UCTIONB3ys JaHHBIE COOTBETCTBYIOIIETO Ba-
puanra (Taou. 5).
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Tao0muna 4
Coaep:kaHue nNeTpOreHHbIX KOMIIOHEHTOB (% Macchbl)
U MHKPO3J1eMeHTOB (I/T) B mopoaax HuxkHe-AMypcKoOro peruona

B C D E F G | H I J K L | M| N 0 P Q R

Ne oOp. | SiO, | TiO, | ALLO3 | Na,O | K;O| Au | Ag | Cr B \Y Ni | Co| Sn | Pb | Zn | Cu

3y-1 156,25 04 |13,52] 1,22 0,99 ]0,05| 1 40 1 27 | 13 | 20 1 5 20 | 70

3y-2 | 585 03 | 12,5 ] 1,53 |0,86 0,08 5 90 2 56 | 14 | 24 1 8 | 44 | 65

3y-33 | 63,2 | 0,12 | 11,4 | 1,67 | 1,23 |0,009| 0,4 | 120 | 3 78 | 15 | 23 1 7 67 | 40




2. Inst TOro 4ro0bl MOCTPOUTH TUCTOIPAMMY pACIIPEACICHUS OCHOB-
HBIX TIETPOr€HHBIX 3JEMEHTOB, BBIICIUM B TaOJIHIlE HEOOXOAUMBIE dJie-
MeHTHI (Hanpumep, ¢ C4 o C7 U T.4.) U UX 3HAYCHHUS, MPEIBAPUTEIHLHO
HaxxkaB kiasuiny Ctrl (u npogomkast ee yaepKuBaTh), OTMETUM BCE HEOO-
XOJIUMBIE AJieMeHThI. BriOepem omiuio «Mactep nuarpaMm» U MOCTPOUM
TUCTOIPAMMY, XapaKTEPU3YIOLIYIO paCIpeIeICHHE NETPOr€HHBIX JIEMEH-
ToB (puc. 3). Uepes Oydep oOmena neperocum ee B Microsoft Word —
B MOJIFOTABIMBAaEMbI OTUET 1O J1abopaTopHoi pabote. [Ipu 3TOM XKena-
TEJIbHO BHECTH IMOJYYEHHBIH T'pauK B CHEIHUATIBHYIO PaMKy, MOATOTOB-
JIEHHYIO C MOMOIIbIO Oniuu «/[00aBUTh paMKy», U B HEU K€ y HUIKHETO
Kpas paMK{ IIPUBECTH MOJINUCH K PUCYHKY. 3/1€Ch K€ JJaTh XapaKTePUCTH-
Ky pacupeieieHuss OCHOBHBIX METPOr€HHBIX 3JIEMEHTOB B HCCIETYEMBIX
MOPOJIaxX U MPUBECTH €€ B OTUETE.

3. YCTaHOBUTE NPUHAMIECKHOCTh TOPHBIX ITOPOJA K OINPEHECIEHHOU
rpyIIe MarMaTU4eCKUX rOPHBIX MOPOA. ITO HEOOXOAUMO ISl TOTO, YTO-
OBl B MOCJEAYIOIIEM HCIOJIb30BaTh KiIapk 3jeMeHTa no A.Il. Bunorpano-
BY, KOTOPBIM PA3JIMYEH I KAXKJIOW TPYIIIBI TOPHBIX MTOPOA.

B oE 2 02 2 2
O
Z
3

ConspratHue, % uaccsl

1 2 3
MNpoGa Ne

Puc. 3. l'ucmoepamma pacnpeoenenusi nempo2enHvlx 271eMeHmO8
6 nopooax Huoicne-Amypckoeo pecuona

[Ipu komupoBanuu B Excel Mbl cramkuBaeMcs ¢ npobyieMol TpaHc-
dbopmaruy TaGIUIBI U3 BEPTHKAILHON (HOPMBI B TOpH30HTANBHYO. JIIs
ATOrO, BBIJICIUB CTOJOEI, MICJKHEM MPABOM KHOIKON MBI U BhIOEpEM
onmuio «CreruanbHas BCTaBKay, 3aTeM MO3UIHNI0 « TpaHCTIOHUPOBATHY.
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BapuanTsl 3a1anni Kk J1a0opaTopHoi padote Ne 2

TabGmuma 5

BapwuanTsl 3ananuii 1 HoMmepa mpod

KomnoneHnTsl 1 2 3 4 5

HOTEMERTEL | 56371 | 64071 625' 6f§’ 380 6323 921) 100 | 459 6;5' 462 | 453 | 337 633' 6‘26'
SiO, 58,12 | 63,52 | 47,14 | 68,74 | 442 | 52,90 | 48,89 | 53,70 | 66,45 | 56,27 | 62,19 | 65,36 | 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
ALO, | 15,19 | 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,0, 503 | 9,65 | 11,87 3,11 | 9,79 | 14,61 | 585 | 339 | 3,57 | 0,99 | 580 | 5,82 | 8,12 | 1132 4,19
FeO 469 | 0,99 | 3,72 | 049 | 1,00 | 324 | 5,19 | 461 | 0,77 | 328 | 1,95 | 1,54 | 2,95 | 2,67 | 1,04
MnO 0,08 | 0,22 | 0,66 | 0,05 | 0,32 | 0,43 | 021 | 035 | 0,05 | 0,09 | 0,15 | 021 | 0,09 | 0,11 | 02
MgO 289 | 0,78 | 3,54 | 0,91 | 3,15 | 0,01 | 637 | 4,62 | 0,01 | 2,85 | 0,57 | 0,03 | 5,68 | 0,28 | 6,20
Ca0 732 | 1,65 | 5.41 | 021 | 1492 | 1126 3.81 | 566 | 0,01 | 1,57 | 492 | 5.64 | 12,47 | 2,70 | 2,23
N2,0 256 | 0,05 | 2,03 | 024 | 123 | 0,16 | 3,55 | 1,85 | 0,01 | 1,47 | 129 | 0,11 | 2,18 | 6,05 | 0,63
K,0 1,89 | 7,18 | 1,54 | 457 | 0,51 | 440 | 7,17 | 5,00 | 9,93 | 10,72 5,51 | 6,02 | 0,86 | 12,34 5,13
H,0 0,56 | 2,86 | 111 | 1,55 | 2,20 | 1,24 | 3.84 | 131 | 3,80 | 1,03 | 2,02 | 238 | 0,56 | 0,61 | 3,17
P,0; 022 | 0,56 | 014 | 0,46 | 0,47 | 0,11 | 023 | 0,53 | 0,32 | 0,48 | 0,11 | 0,14 | 0,44 | 0,15 | 0,25
Au 0,0005 | 0,345 | 0,012] 0,12 | 0,01 | 0,005 0,001 | 0,22 | 1,7 |0,125| 009 |0,032| 0,05 | 0,02 | 0,08




Ag 0,15 | 6,58 | 0,54 | 898 | 0,07 | 5,59 | 0,45 | 43 | 0,49 | 8,07 | 35,1 | 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
\Y% 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 14,5 | 27 74 6 15 10 1 17
[Iponomxenue Tadiu. 5
BapuanTtsl 3ananuii 1 HoMepa pod
KommoneHnTsl 6 7 8 9 10
MONEMEHTB | con | (40 63;18— 6?3— 6469— 573 6341— 6115— 642 | 649 6;2— 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 | 1,36 | 0,65 | 0,50 | 1,62 | 0,73 | 1,55 | 0,58 | 0,80 | 2,25 | 0,50 | 1,26 | 0,90 | 0,50
AL O3 16,18 | 9,89 | 16,82 | 14,18 | 16,11 | 11,84 | 17,13 | 10,69 | 10,82 | 17,85 | 17,70 | 15,65 | 14,55 | 16,10 | 15,65




Fe,O; 4,50 | 8,84 | 10,87 | 5,34 | 7,90 | 12,62 | 0,96 | 11,53 | 5,59 | 3,47 | 6,66 | 1,51 | 9,25 | 6,84 | 1,51
FeO 536 | 1,34 | 2,72 | 2,92 | 1,17 | 6,16 | 5,88 | 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 | 0,11 | 0,41 | 0,16 | 0,12 | 0,39 | 0,10 | 0,29 | 0,18 | 0,10
MgO 3,80 | 0,64 | 4,75 | 4,73 | 1,30 | 1,52 | 2,54 | 0,01 | 0,01 | 3,43 | 1,66 | 1,40 | 0,76 | 1,47 | 1,40
CaO 6,30 | 1,45 | 4,06 | 2,97 | 0,11 | 11,82 | 2,82 |10,05| 7,73 | 4,60 | 6,02 | 2,60 | 8,21 | 5,54 | 2,60
Na,O 346 | 0,01 | 1,32 | 0,87 | 1,62 | 0,12 | 0,85 | 1,07 | 0,09 | 2,06 | 1,14 | 3,25 | 1,73 | 1,71 | 3,25
K,O 1,67 | 8,18 | 2,29 | 3,00 | 3,09 | 4,52 | 4,13 | 9,96 | 1,90 | 1,91 | 8,10 | 4,55 | 4,36 | 5,51 | 4,55
H,O 0,96 | 2,86 | 3,01 | 2,94 | 3,89 | 0,74 | 1,67 | 1,99 | 2,99 | 3,23 | 2,80 | 0,38 | 2,69 | 1,21 | 0,38
P,0s 0,35 | 0,26 | 0,14 | 0,60 | 0,32 | 0,11 | 0,14 | 0,24 | 0,14 | 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 0,05 | 4,33 | 0,35 | 3,76 8 4 9,47 | 4,7 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
\Y 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 | 26 12 45 45 18 12 16 9 12
Oxonuanwue TabiI. 5
BapuanTsl 3ananuii 1 HoMepa mpod
KomMmnoneHTsI 11 12 13 14 15
OIEMEHTEE 1 583/1 | 64011 643;:' 61%1 6;‘3 " | 578¢ 62;' 6114% 642¢c | 649f 622631’)' 547¢ 635 6%3 " | 547¢
SiO, 58,12 163,52 | 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
AlLO; 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,03 5,23 1 9,65 | 11,87 | 5,34 | 8,56 | 11,23 ]| 0,96 | 9,78 | 6,53 | 4,52 | 7,45 | 2,12 | 10,32 | 7,05 | 2,13
FeO 4,69 | 099 | 3,72 | 1,88 | 1,22 | 8,65 | 5,88 | 4,19 | 2,15 | 2,56 | 4,01 | 3,01 | 4,11 | 1,24 | 3,27
MnO 0,08 | 0,22 | 0,66 | 0,15 | 0,06 | 0,33 | 0,11 | 0,71 | 0,25 | 0,56 | 0,23 | 0,24 | 0,54 | 0,24 | 0,46
MgO 2,89 | 0,78 | 3,54 | 3,68 | 1,45 | 2,56 | 2,54 | 0,01 | 0,01 | 3,43 | 1,66 | 1,40 | 0,76 | 1,47 | 1,40
CaO 7,32 | 1,65 | 5,41 | 3,01 | 0,29 | 10,32 | 2,82 |10,05| 7,73 | 4,60 | 6,02 | 2,60 | 8,21 | 5,54 | 2,60
Na,O 2,56 | 0,05 | 2,03 099 | 1,55 | 0,11 | 0,85 | 1,07 | 0,09 | 2,06 | 1,14 | 3,25 | 1,73 | 1,71 | 3,25
K,O 1,89 | 7,18 | 1,54 | 3,01 | 2,56 | 2,56 | 4,13 | 9,96 | 1,90 | 1,91 | 8,10 | 4,55 | 4,36 | 5,51 | 4,55




H,O 0,56 | 2,86 | 1,11 | 3,12 | 1,23 | 0,75 | 1,67 | 1,99 | 2,99 | 3,23 | 2,80 | 0,38 | 2,69 | 1,21 | 0,38

P,0s 0,22 | 0,56 | 014 | 0,45 | 0,32 | 0,23 | 0,14 | 0,24 | 0,14 | 0,37 | 1,45 | 0,18 | 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 | 4,776 | 6,9 6 9,47 | 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




Jlnst onipeniesieHst BUJa TOPHOM MOPOJIbI MOKHO MOCTPOUTH OMHAp-
HbIl rpaduk (Na,0+K,0)—SiO, (puc. 4), HO IJ1s ONEPATUBHOCTU OIpe-
JEJIEHUS] BUJIA MarMaTUYECKOW TOPHOW MOPOJbl PEKOMEHIYETCSI BBIHECTH
(UrypaTuBHBIC TOUYKHU UCCIEIYEMbBIX MOPOJI C YKAa3aHUEM HUX MOPSIKOBBIX
HOMEpPOB Ha KJacCU(PUKANMOHHYIO JUarpaMMy MarMaTHUYe€CKHUX TOPHBIX
nmopoa (puc. 5). st aToro HeoOXoAUMO 4Yepe3 Oydep maMsaTH CKOIMUPO-
BaTh KJacCU(pUKAIMOHHYIO nuarpammy B mporpammy CorelDRAW, B Helt
cO371aTh JOIMOJTHUTEIbHBIN ciiol (OTKpbiBaeM «MHCTpyMeHTHY — «Jluc-
neryep 00bekToB» — «Cinoi» — «Co3aaTh Cloi») U B HEM YXKE€ BBIHECTH
YCJIOBHBIMHM 3HakKaMu (DUTypaTUBHBIE TOUKH TOPHBIX mopoa. Mcmomnb3ys
onuuio «A» 0003HAYUTh UX HOMEpPA, CO3/JaTh YCIOBHBIE OOO3HAYCHMUSI.
[TonydeHHbIN rpaduK SKCIOPTUPOBATH B CBOIO JIUPEKTOPHUIO C pacliupe-
HUEM .jpg U 3aTE€M €T0 YK€ KaK pUCYHOK BCTaBUTh B OTUET.

[lepen moctpoennemM rpaduka 3aBUCUMOCTH COJIEPKAHUSI KpEeMHe3e-
Ma OT CyMMBbI OKCHJIOB IIEJIOYHBIX METAJIJIOB MOCTPOUM TadJuIly (Tadia. 6).
B sueiiky D28 3anumem dopmyny: =F5+GS. 3arem, BBenem ee B Oydep
oOMeHa C TIOMOIIBIO OMIIUK «KOMHUPOBATh», BCTaBUM e€¢ B stueitku D30,
D31. IMonyuuBirytocst Tadbnuiyy Beigenum (¢ B28 mo D31), ckonupyem u
nepereceM B Microsoft Word nis coctaBiieHus: oTueTa MO BBITOJIHEHHUIO
71a60paTOpPHOM pabOTHI.

Tabmauua 6
IloaroToBKa JAHHBIX K MOCTPOEHUI0 OMHAPHOIO
rpaguxa SiQ, — (Na,0 + K,0)

B C D
28 No ripoObI Si10, Na,O+K,0
29 1 56,25 2,21
30 2 58,5 2,39
31 3 63,2 2,9

AHaJOTHYHBIM 00pa30M BHOCHUM B OTYET pUC. 4 U HA OCHOBAHUH CO-
MOCTaBJICHUS C KJIACCU(UKAIMOHHON IUarpaMMoil MarMaThu4eCKuxX Top-
HBIX NOpoA (puc. 5) AenaeM BBIBOJ O TOM, YTO UCCIIElyEMbIE MarMaThuye-
CKHE€ TOPHBIE MOPOJIbI IO JAHHBIM XMMUYECKUX AHAJIM30B MOMAJA0T B MO-
Jie TPYNIbl CPEAHUX MO COCTaBY MOPOJ (MJIM UHBIX, COOTBETCTBEHHO Ba-
neMy Bapuanty). CrieloBaTeJIbHO, pacueT KilapkKa KOHIICHTPAIIMH HE00X0-
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JUMO TIPOBOJUTH C UCTOJIb30BAHUEM JIaHHBIX KiapkoB 1o A.Il. Bunorpa-
NoBY [ 1] ayist cpeIHUX TOPOI.

4. IIpoBecT HOPMUPOBAHUE TEOXUMUUYECKUX JAHHBIX K KIaPKOBOMY
coaepxkanuto. OmnpenenuB MNPUHAMICKHOCTh TOPHBIX MOPOJ K CpeIHEH
rpynme u3 crnpaBounuka A.Il. Bunorpamosa (Tabi. 7), BbIHECEM B IPO-
rpamMme Microsoft Excel B TaOnuily B cTpoky 8 3HA4Y€HHUS KJIApPKOB 3Jie-

MEHTOB M IIepeHeceM JaHHbIC B OTYET (TadJI. 8).

_1 hd
Cpennee cogepskanue (B MJIH. ) 3JIeMEHTOB-IIpUMecen
(32 MCKJIIOYEeHHEM JIAHTAHOU/I0B) B MATMATHYECKHX

Tabmnua 7

ropHbIX mopoxaax, nmo A.Il. Bunorpaaosy [1]

Kamen- MarmMarndeckue ropHbI€ ITOPOJIbI
DIJIEMEHT HBIC Ma- | VYIibTpa- OcHOB- [Ilenou-
Cpenunue | Kucnbie

TECPUAJIbl | OCHOBHBIC HBIC HbIC
Cepa S 20000* 100 300 200 400 300
Huxens Ni | 13500* - 160 55,3 8 4
Xpom Cr 2500 - 200 50 25 2
KobansT Co | 800%* - 45 10 5 1
Menp Cu 100 20 100 35 20 5
XJop Cl 70 50 50 100 240 -
Bananuii \Y 70 40 200 100 40 30
[k Zn 50 30 130 72 60 130
[upkonuit  Zr 30 30 100 260 200 -
dTop F 28 100 370 500 800 -
['epmannit Ge 10 1 1,5 1,5 1,4 1
Cenen Se 10 0,05 0,05 0,05 0,05 0,05
CtpoHiuii Sr 10 10 440 800 300 -
Ckanaui Sc 6 - 24 2,5 3 3
bapuii Ba 6 1 300 650 830 -
Pyounnii Rb 5 2 45 100 200 110
bepumnuit Be 3,6 0,2 04 1,8 5,5 -
JInTuit L1 3 0,5 15 20 40 28
[Manuit Ga 3 2 18 20 20 -
bop B 2 1 5 15 15 9
PryTh Hg 3 0,01 0,09 - 0,08 -
[Manmaania Pd 1 - - - 0,01 -
Onoso Sn 1 0,5 1,5 1,27 3 -
Uttpnii Y 0,8 - 20 - 34 20
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OxoHuanue tadi. 7

Kamen- MarmaTu4ecKrue TOPHBIC TOPO/IbI
DJIEMEHT HblE Ma- | VYIbTpa- OcHoB- [Ilenou-
Cpennue| Kucibre

TepHabl | OCHOBHBIE HEIE HBIC
Monnbnen Mo 0,6 0,2 1.4 0,9 4 0,6
bpom Br 0,5 0,5 3 4,5 1,7 -
Tennyp Te 0,5 0,001 0,001 0,001 0,001 -
["aduuit Hf 0,5 0,1 1 1 1 -
WNpunnii Ir 0,48 - - - 0,063 -
MBEIIBSK As 0,3 0,5 2 2,4 1,5 1,4
HuoOwmit Nb 0,3 1 20 20 20 -
JlanTan La 0,3 - 27 - 60 -
CBuHenn Pb 0,2 0,1 8 15 20 12
301010 Au | 0,17 0,005 0,004 | 0,003 | 0,0045 -
Boneppam W 0,15 0,1 1 1 1,5 1,3
Kamuii 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 -
Topuit Th 0,04 0,005 3 7 18 13
Hon I 0,04 - 0,5 - - -
TanTan Ta 0,02 0,018 0,48 0,7 3,5 -
VYpan U 0,015 0,003 0,5 1,8 3,5 3
Bucmyt Bi 0,003 0,001 0,007 0,01 0,01 -
Wn it In 0,001 0,013 0,22 - 0,26 -
Tamnuii Tl 0,001 0,01 0,2 0,5 1,5 1,4
Penuii Re 0,008 - 0,00071 - 0,00067 -

*CopeprkaHue 7eMeHTa BMECTe C yKelle3HOU (pa3oil XOHAPUTOB.

**Y crioBHOE 3HAYEHUE KJIapKa, IPUHUMAEMOE 32 PETHOHANIbHBIN KIIapK.

[IpoBeeM HOPMHUPOBAHHE COACPKAHUA MHUKPOIIEMEHTOB B HCCIIE-
JyEeMBIX TOPHBIX MOpOAaxX MyTeM ACJICHUS 3HAUCHUS] UX COJACpKaHUM Ha
KJIapK cpeaHux nopoj. st atoro mocraBuMm Kypcop Ha siueiiky H14 u 3a-
numeM B Hell popmyny =HS/H8 s pacuera kimapka KOHIEHTpaluu
(KK); B stuetike H15: =H6/HS8; B H16: =H7/H8 u Tak manee ajs Bcex dJe-
MeHTOB. [lonyuennyro Tabauiy ¢ KK (Tads. 9) nepeHeceM B OTYeT.
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Puc. 4. llosuyus pueypamuenvix mouex nopoo
Huoicne-Amypcroeo pecuona na ouacpamme (Na,O+K,0) — SiO,

5. BBINOJIHUM MOCTPOEHUE JICTIECTKOBBIX AUArpaMMm JJIs KaKIOW MPo-
Obl (puc. 6) ¢ momomnipio onuuu «Mactep nTuarpaMM» U MEPEHECEM HX B
OTYeT.

B otuere HEOOXOIUMO NaTh XapaKTEPUCTUKY YCTAHOBJIECHHOU TPYII-
bl TOPHBIX MOPOA ¢ oOs3aTenbHbIM ykazaHueM BennuuH KK, moka3zbi-
BaIOIIMX, BO CKOJBKO pa3 coAep)kaHWE B JaHHOM Turie nmopoa. Kpome To-
ro, He00X0IUMO OOpamiaTh 0c000€ BHUMAHUE Ha METANIONEHETUYECKYIO
CIIELIMATU3AIMIO TTOPOI, T. K. HUMEHHO 0JIarojiaps MpoOBEJICHHOMY aHAJIN3Y,
HalpuMep, B JAHHOM KOHKPETHOM Cllydae, yCTaHOBJIEHa 30J10TocepeOpsi-
Hasl CIelMaau3alus BCEX HM3YYEHHBIX pasHOBUAHOCTEN mopoa HukHe-
AMYypCKOTO peruoHa.

6. B 3akimouenue paboThl, MOCTE BBISIBICHHUS METANION€HETUYECKON
Crieliaan3aiuu npoo, He00XOAUMO OMPEJETUTh 3aBUCUMOCTh MEXKY CO-
JepKaHueM 30J10Ta U cepedpa. [ns sToro ¢ momoueio onmuu «Mactep
auarpaMm» MOCTPOMM OWHApHBbIE TpapUKU 3aBUCUMOCTH MEXKAY COJIEp-
KAHUSIMHU dTUX 3JIEMEHTOB, BBIJCIUB MpeaBapuTeabHo kKoaoHku H4-HS8 u
[4-18. Ilonyuennsiii rpaduk (puc. 7) nmepeHocum B Microsoft Word u
MIPUBOJIUM 3aKJIIOUYEHUE O XAPAKTEPE CBSA3ZU MEK]Y ITUMH SJIEMEHTAMMU.
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Puc. 5. Cucmemamuxa mazmamuyeckux 20pHvIX nOPOO
6 koopounamax SiO» — (NarO+K»0) [2]:
1 — 061acTh pacnpoCcTpaHeHUss XUMUYECKUX COCTABOB MarMaTHUECKHUX TOPHBIX ITOPOI;
2 — FpaHI/IIIBI paSJ]eHCHI/IH MarMaTu4dcCKux FOpHI)IX HOpO}I Ha prrIHBI 110 COHep)KaHI/IIO
KpEeMHE3eMa ¢ TIOJISIMH «HEOPEICIICHHOCT»; 3—4 — HUKHHE TPaHUIIbl PACIIPOCTPAHCHHUSI
dbenpammaTonaHbIX (3) U 6echenpaInaTonAHbIX (4) MIET0YHBIX TOPO; 5 — 00JIaCTh
pacrpocTpaHeHus CyOIEI0UHbIX TOPOI; 6 — rpaHuLIa Pa3ieieHUs MOATPYIII

KypcuBoM BbIENEHBI CEMENCTBA KJIAaCCa BYJIKAHUTOB:
T — TPAxUT; TAP — TpaxuaHAe3n0a3aabT; TO — TPAXUAHE3NUT; Oy — aHe3n0a3aibT;

B — 6a3anbT; 13

— Tpaxu0a3ajbT; ¢ — JALUT; TC — TPAXHJIALUT; A — PHOJIMT;,

AG — pHOJIALINT; TAG — TPAXUPHUOJAIUT; Y — TPAHUT; O — TUOPHUT; & — CUCHUT;
q& — KBapLEBLI CHEHHUT
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[Tpoba 1

[TpobGa 2

[Ipoba 3

Puc. 6. JJluacpammor KK ons copHvix nopoo
Huorcne-Amypckozco pecuona
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Tabnuua 8
Conepxanue MUKPO3JIEMEHTOB B cpeaHux nmopoaax Huxne-AMypCcKoOro permona
U UX KJIapkoB (cTpoka 8) mo A.Il. Bunorpaaosy [1]

H I J K L M N (0 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

Tabmuma 9
Kinapk KoHueHTpauuu MUKpo3JieMeHTOB B HuKHe-AMypCKHX FOPHBIX HOPOJax

H I J K L M N 0 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




L I L B )

CopepxanHue Ag. r/t

o

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

Puc. 7. 3asucumocmuv codepoicanuii 3o10ma u cepebpa
6 nopooax Huoscne-Amypckoeo pezuona

BeiBoabl. Ha oCHOBaHHMM TNPOBENEHHOrO aHAN3a BBISICHUTH IPU-
HAJIEXKHOCTh HCCJICIOBAHHBIX MOPOJ K OMPEJICICHHOM TpyIIe MarMaTH-
YECKHUX TOPHBIX MOPOJ.

ITo rucrorpamMmmamM pacrpeaesieHus: IETPOrEeHHbIX 3JIEMEHTOB JATh 3a-
KJIFOUEHHE O BapHalyaX WIK OJIM30CTH 3HAYCHUN MX cojiepKaHuil. B oTtuere
IIPUBECTH TaOJMYHBIC PE3YIbTAThl OMPEICIICHUS KIApKOB KOHIICHTpAIIUH.
ITo KK oxapakrepu3oBaTh UCCIEA0OBAHHBIE MOPOALI U JAaTh UX METAILIOrE-
HUYECKYIO crienuanu3anuto. Hampumep, nossimeHHbie 3HadeHust KK 3ommora
U cepebpa CBHUJACTEIBCTBYIOT O 30J0TOCEPEOPSHON METaIOr€HUYECKOM
CIICIMAJIM3AlMA UCCIICIYEMBIX TOPHBIX IOPOJA. YCTAHOBUTH 3aBUCUMOCTH
MEXKIY COAEPKAHUSIMUA OCHOBHBIX METAIUIOTCHUYECKUX KOMIIOHEHTOB.

Bon POCbLI ANA CaMonoaAroToBKu

1. Uto Takoe KiapK rOpHBIX MOPOJ M KaK OH YCTAaHABJIMBACTCS?

2. YUTo Takoe KJIapK KOHIICHTPAIIMU TOPHBIX ITOPOJ U KaK OH OIpee-
jsieTcs?

3. B dem pazHulia MeXIy KJIApKOM KOHIIEHTPAIlMU M KJIAPKOM pac-
cenBaHus’?
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4. KakuM 00pa3oM MOXHO YCTAaHOBUTH IO JAHHBIM XUMHUYECKOIO
AHAIN3Aa TPUHAMNICKHOCTh MarMaTUYECKOM TOPHOM IMOPOJBI K TOM WIIH
WHOU rpymnmne?

5. Kak mpou3BOAUTCS HOPMUPOBAHUE 3HAYEHUU COACPHKAHUN MHK-
PORJIEMEHTOB?

6. KakoB mpuHIMIT MOCTPOEHHUS JIENECTKOBBIX AUAarpaMMm, U KakKue
BOIIPOCHI MOKHO PELIUTH HA OCHOBE MX aHAJIA3a?

7. UTO MOJIO)KEHO B OCHOBY OIPEAEIEHHUS METAJIIOTEHUYECKOU CIIe-
[AaIU3allui TOPHOU MOPOJIbI?
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NABOPATOPHAA PABOTA Ne 3
OnpeaeneHne Mmurpaumm 3fieMeHTOB

Heab. OnpenenuTs HaApaBJICHUE MUTPALIUM JJIEMEHTOB B MOYBAX U
YCTaHOBUTH BBIHOC 3JIEMEHTOB U3 ITOYB B TPYHTOBBIE BO/IBI.

Kparkas xapaktepuctuka. HampaBieHuwe murpanuu >3J€MEHTOB
MOKET OMPENENAThCS pa3IMYHBIMU MeToaMu. B HacTodiel padore npea-
JIaraeTcsi METOJ] BU3YaJbHOW OIIEHKHM MUTPAIMU 3JIEMEHTOB, OCHOBAHHBIN
Ha Hay4YHO-UCCIEI0BaTeIbCKUX pa3zpadoTkax kadenps [MIIN. Hamu ObI-
JIU TIOJTy4Y€HBI PE3YIbTaThl paclpe/ieNICHNs 3JIEMEHTOB Ha IUJIOMIAId OJHO-
ro M3 3aBOJIOB TPYOHOrO MOKPHITUS B Moc. BpaHrenb nepes HayajaoM €ro
nearenbHocTH B 2003 r. ¥ moclie 3aBepileHus paboT HA TPEANPUATHH B
2005 r. a5 €ro yCHeurHOM JTMKBUIAIINAM.

JI71s1 OLIEHKH SKOJIOTMYECKOT0 COCTOSIHUSI TEPPUTOPHS 3aBoAa B 000-
UX ciiyyasx Oblla onmpoOOBaHa MO CETKE, HE HapylIalolled TEeXHOJOTrn4e-
CKMI IIMKJI 3aBoja. B pe3ynbraTe miomaab NpoBEACHHOTO UCCIIEIOBAHMS
dakTuyecku oTpakaeT nepumeTp npeanpustusi. C 1eapl0 OlEHKH CTeTICHH
3arps3HEHHOCTH 3aBOJICKOM TUIOMIAAKUA ObUTM MCCJIEIOBAHbBI MOYBBI HA TO-
puzoHTax 0—10 cm u 10-30 cm. Beero 6s110 0T0OpaHo 53 mpoOwI.

3ananue. JlabopaTopHas paboTta COCTOUT U3 Tpex yacTed. B nepBoi
4acTH, PACCUMTAHHON Ha 4 yaca ayJAUTOPHBIX 3aHATHUM, CTYJIECHT pelIacT
3a/1auy pachpeaesieHusi OJAHOro u3 3JeMeHToB (Tabiu. 10), COOTBETCTBYIO-
IIIET0 €r0 BapUaHTy, U ONpeJesieT MUTPALIMIO TOTO KOMIIOHEHTA B TIOYBE;
BO BTOPOM, pacCUUTaHHOHN Ha 4 yaca ayJUTOPHBIX 3aHSATHUM, ONpeesieTCs
BBIHOC JIAHHOT'O 3JIEMEHTA U3 MOYBbI B TPYHTOBBIE BOJIbI; B TPETHEU YacCTH,
pacCUMTaHHOM Ha 2 4aca, CTYJIEHT MPOBOJAUT UCCIIECIOBAHUS NI TOTO K€
AJIEMEHTA, OCHOBBIBASICh HA JIAHHBIX, MOJIYYEHHBIX Y€pe3 2 roaa JAesiTelb-
HOCTH MPEANPUITHS.

Yacre 1. BeisscHeHHne pacnpeae/ieHus
3JIEMEHTOB B I0YBAaX

C nomoipio nporpaMmbl Surfer mOCTPOUTH CXEMY paclpeesiCHus
OJIHOTO U3 3JIEMEHTOB Ha 3aBOJACKOW TEPPUTOPHUU ISl IEPBOIO FOPU3OHTA
(puc. 8), 3areM 11 BTOPOro ropu3oHTa (puc. 9).

MeToanka nocTpoeHus

1. OtkpeiBaem nporpammy Windows Commander. Haxogum mpo-
rpammy Surfer u co3zziaem B Hell qupekToputo Data 1iisi CoxpaHeHUs CBOUX
pabouunx ¢aiisos.
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Conep:xanue KOMIIOHEHTOB B MOYBAX

Ta6muia 10

Ne ipo- | Koopaunater 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 MT/KT MT/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
Bb1-2 | 0345084 | 4733486 | 16600 | 6,07 6,57 | 28,81 | 49,54 | 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
B2-2 | 0345185 | 4733767 | 34200 | 14,35 | 12,04 | 42,53 | 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 | 68,8 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 | 3486 | 59,03 | 32770,02 | 702,22 | 0,049 | 0.14
3-1 0345256 | 4733710 | 17300 | 10,48 24,8 | 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 8,65 | 31,39 | 72,8 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 4,06 | 32,24 | 55,6 30040,49 697,6 0,049 0,1
8-1 0345146 | 4733751 | 19100 | 8,67 8,92 | 35,68 | 88,69 | 35560,54 | 763,33 0,06 0,1
8-2 0345146 | 4733751 | 19300 8,9 11,7 | 41,45 76,3 34750,76 | 778,74 | 0,078 0,1
9-1 0345163 | 4733718 | 10900 | 15,81 | 33,92 | 25,5 65,03 | 22201,89 | 499,08 0,11 0,13
9-2 0345163 | 4733718 | 15900 | 2,27 7,9 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 5,85 35,89 | 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 5,33 31,25 | 60,72 | 30515,19 | 691,24 | 0,091 0,1
12-2 | 0344973 | 4733682 | 15800 | 6,04 4,28 34,21 | 65,39 | 3295775 | 695,42 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 | 24,99 | 77,05 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 4,59 | 31,35 | 55,06 | 29690,04 | 715,23 | 0,064 0,1
16-2 | 0344932 | 4733417 | 19600 | 7,12 4,58 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 | 717,28 | 0,073 0,1
17-2 | 0344942 | 4733391 | 19400 6,9 4,34 | 38,53 | 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 5,51 69,04 | 75,08 | 47711,53 998,9 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 | 27134,55 | 766,86 | 0,072 0,1
20-1 | 0345096 | 4733485 | 14900 | 5,81 8,58 | 28,78 | 118,39 | 2629241 | 611,12 0,14 0,1
20-2 | 0345096 | 4733485 | 18500 | 7,34 6,07 | 34,16 | 141,71 | 27917,81 | 646,43 | 0,099 0,1
21-1 | 0345104 | 4733468 | 18100 | 791 8,67 | 37,24 | 70,15 | 36714,29 | 742,86 | 0,075 0,1
21-2 | 0345104 | 4733468 | 17600 | 5,86 3,31 33,39 | 53,02 | 31620,27 | 674,77 | 0,097 0,1




22-1 | 0345194 | 4733509 | 17100 | 6,88 35,94 | 37,42 | 65,76 | 33183,81 | 737,84 0,11 0,1
22-2 | 0345194 | 4733509 | 18300 | 6,11 3,57 | 35,93 | 57,58 32888,3 767,43 0,04 0,1
23-1 | 0345177 | 4733536 | 17000 | 9,75 34,13 | 31,82 | 69,03 27520 545,83 | 0,091 0,1
23-2 | 0345177 | 4733536 | 19800 | 6,92 5,80 | 34,84 | 60,45 | 3320697 | 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 4,33 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 | 28485,03 | 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. I1poda ¢ HoMepoM 3akaHuMBarImMUMcs Ha 1Udpy 1, orobpana ¢ nmouBeHHoro ropuszonta 0—10 cMm, a Ha
unudpy 2 — ¢ ropuzonta 10-30 cm.; HY — nedreyrineBogoposasl.




2. OtkpeiBaeM nporpammy Surfer (3amycknoil ¢aitn Surfer32.exe).
B mento BeiOupaem onmuto Worksheet unu nkonky ¢ arpubyramu Tabdiiu-
IbI, 3aMIOJTHEHUE KOTOPOU JAaCT HaM BO3MOXKHOCTh BBECTH CBOM JIaHHBIC B
nporpammy (tabi. 11).

JlaHHBIE 3aHOCATCSI B COOTBETCTBUU C BapuaHTOM 3ajaHus. CTyIeHT
BbIOMpaeT HeoOxoaumble emy 3HaueHus u3 tabmuusl 10. [Ipu BHeceHumn
JaHHBIX B TaOJHIly HEOOXOJUMO UMETh BBH]Y, YTO Ipoba ¢ HOMEpPOM, 3a-
KaHuuBaromuMcs Ha udpy 1, oroOpana ¢ mouBeHHoro ropuzonta 0—10 cwm,
a Ha uudpy 2 — ¢ ropuzonta 10-30 cm.

Tabmuma 11

IIpumep 3aHeceHNs] KOOPAMHAT TOYEK ONPOOOBAHUSA

No o6- Koopauaatel ToUku ConeprkaHue dJIeMeHTa
B otbopa B IOYBEHHOM CJIO€
pastia X | Y 1(0-10cmM) | 2 (10-30 cm)
O6o03HaueHnne KoJoHOK B Surfer
* A B C D
1 345248 4733708 18347 23700

Y, M,

4733750.04

22000.00
21000.00
20000.00
19000.00
18000.00
17000.00
16000.00
15000.00
14000.00

4733500.04 ) [ 13000.00
- 12000.00

4733450.04 11000.00
10000.00

4733700.00
473385000 | |
4733600.004

4733550.04

4733400.04

344800.00 345000.00 345100.00 345200.00 345300.00

X, M

® - Toyku onpoboBaHua

Puc. 8. Pacnpeodenenue antomunus 6 nepeom no48eHHoM cioe, Me/ke
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3. Jlig mocTpoeHusi CXEeMbl pacHpejieieHUs] allOMUHUS B TEPBOM
IMMOYBECHHOM CJIO€ 3aIT0JIHSIeM TOIbKO KOIoHKH A, B, C u D.

Kononku A 1 B cOOTBETCTBYIOT KOOpJIMHATAM TOUYKH, ONPEICICHHON
B IOJICBBIX YCJIOBMSX C MOMOIIBIO cucTeMbl JPS B mMeTrpuueckoil gopme,
KOTOpas MO3BOJISIET HAM MPOBOAUTH MOCTPOEHUE B MPSIMOYTOJIBHBIX KOOP-
nuHatax. KoysoHka A 3amojiHsI€TCs CO 3HAUYEHHSIMU KOOpJAUHATHI X (OCh
abcuucc), a koJioHka B — co 3HaueHusiMu KOOpAUHATHI Y Ha OCH OpJIMHAT.
B kononky C BBIHOCATCSI COAEpKaHUS JIEMEHTA JJISI OJHOTO TOJIBKO MEp-
BOro ypoBHs. Jljs ciemyroiero, rpaduka Mbl BEIHYXKJIEHBI U3MEHUTh KO-
noHKY C, BHOCS B HEE€ 3HAUCHUS COJIEP>KaHUU IS CIICAYIOIIEr0, BTOPOTO
YPOBHS, OCTaBJIsII HEU3MEHHBIMU 3HAYECHUSI KOOPAUHAT.

B xomonky D BHoOcSTCS HOMEpa TO4YeK ONMpoOOBaHUS WU HOMEpa
CKBa)KUH.

4. CoxpaHsieM NOJy4eHHbIE JaHHbIE B mojyiupekTopun data (cMm. m. 1)
B Bujie (haitna <<damuaus_dJeMEHT ypoBeHbl.dat>>.

5. B mento BeiOepem onuuio Grid u B OTKpbBIBIIEMCS TToAMeHI0 — Da-
ta. B Hem BbIOEpeM IS 3arpy3ku U mepepopMaTUPOBAHUS CBOW TMEPBBIN
pabouwii daitn. IIpu 3ToOM oH mproOpeTeT pacmuperue .grd.

Y, M

4733750.0G B -

33000.00
32000.00
31000.00
30000.00
29000.00
28000.00
27000.00
26000.00
25000.00
24000.00
23000.00
22000.00
21000.00
20000.00
19000.00
18000.00
17000.00
16000.00
15000.00
14000.00
13000.00

473370000
4733650000 A g

4733600.00) , i i -

4733550,00 " ‘ -

473350000 . .

EERERENC

4733450.00 A ; i

4733400.00 ] SN e :
344900.00 345000.00 345100.00 34520000  345300.00

X, M

@ - To4kn onpobosaHnA

Puc. 9. Pacnpeodenenue anomunus 60 8mopom nou8eHHOM cioe, mMe/ke
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6. [lns nmoctpoeHust rpaduka B MEHIO BbIOMpaeM OMiyMio Map U B OT-
KphIBIIIEMcs TToMeHI0 — Post. B mosiBUBIIEMCSl OKHE BBIOEpEM CBOM (haiii ¢
pacmmpenrem .dat. B HOBOM OKHE yCTaHOBUM HEOOXOAMMBIE aTPUOYTHI TO-
CTPOEHHUS TOUEK 0TOOpa Mpo0, onpeesss A1 HUX (opMy U pa3Mep 3HaUKa.

7. 3aTeM B MEHIO BbIOEpeM omiuio Map U B OTKPBIBIIEMCS TOJMEHIO —
Contour. B oTkpsIBIIEMCS OKHE 3arpy3uM CBOil (haiist ¢ pacmupenueM .grd
¥ BHOBbB 33JIaJIUM HEOOXOJUMBIC YCIOBHS ISl TOCTpoeHus rpaduka. s
ATOr0 MOCTaBUM Trajioukud B maneHbkux okomkax Fill Contours u Color
Scale. 3atem HeoOxoaumo BbIOpaTh oniuio Fill mpoBecTn cOOTBETCTBYIO-
I[ME YCJIOBUS 3alOJIHEHUS 11 MUHUMyMa (Oeiblii uin rojy0oit ¢poH) u
MakcuMyma (4epHbiii win kpacHsli ¢oH). HaxaB Ok, monyunm rpadux
pacrpeieieHus 2JIEMEHTa 10 BELIOPAaHHOMY YPOBHIO.

Bepuemcst k MeH0o Map u BbiOepem noaypoBeHb Post. B BbicBeTHB-
IIEMCS MEHIO Bbl YBUJIUTE YK€ BbIOpAHHBIC KOMIBIOTEPOM KOJIOHKH A U
B. Teneps Bbl J0/KHBI BBIOpaTh B cTpoke Label komonky D aiist BeiHece-
HUSI HOMEPOB TOUYEK ONMPOOOBaHUs Ha rpaduK. 37eCh K€ BRIOMpaeM OMIHI0
Default Symbol u B HE#l COOTBETCTBYIOIIUN CUMBOJ i1 0003HAYCHUS
TOYKH OMPOOOBAHUSI WJIM CKBaKUHBI. [locie MOCTpOeHUsT CXEMbI 4acTo
MIPOUCXOUT HEKOTOpOE pa3ABOocHUE JMHUN. B 3TOM ciydae HE0OX0auMO
IICTKHYTh MPAaBOM KJIABUIIIEH MBIIIKKH M B IMOSBHUBIIEMCS MEHIO BHIOpATh
om0 Axes Attributes, a B Heil BbIOpaTh OKOIIKO 0€3 JuHuu. s mpud-
Ta MbI BIOMpaeM Oelblid 1BeT. CXema pacipoCTpaHEHUs OPEOJIOB aTOMHU-
HUSI IOCTPOECHA.

8. B ronoBHoM MeHIo BeiOUpaeM paszzaen Edit u B Hem onmuio Select
All u Copy.

Ecnu nmo kakum-amb0 MpUYKMHAM KONMUPOBAHHUE HE yAaeTcs (Hampu-
Mep, padoTa MPOBOJUTCS B JIEMOHCTPAIIMOHHOW BEPCUHU), TO €r0 MOXKHO
BBITIOJIHUTH C TIOMOIIBIO KJaBuiu Print Screen. 3atem B mporpamme Paint
MIPOBOJIUM BBIPE3KY HEOOXOIUMOM KapThl U TOMEIIAEM €€ B OTYET.

9. OtkpriBaem Microsoft Word u BHOCcUM rpaduk u3 Oydepa B oTyer.

10. Bo3Bpamiaemcsi K MyHKTY 3 W OPUCTyHaeM K U3MEHEHHUIO palo-
yux jgaHHbIX B Worksheet cBoero mepBoro pabodero rpaduka. MameHsem
B HeM KOJOHKY C, BHOCA COJEpX aHHE HCCIEAYEeMOro 3JIEMEHTa Ha clie-
IYIOIIEM YpOBHE, M, BHIOpAB OIIMIO Save as, COXpaHseM padoumil (aii
MO/ HOBBIM Ha3BaHUEM: <<(aMuJHs_>3JIeMEHT ypoBeHb2.dat>>.

11. IToBTOpsieM MyHKTHI 4—9 U IEpEHOCUM HOBBIN T'pauUK B OTYET.

12. IIpoBoguM aHaIM3 pacupeaeliCHUusl JIEMEHTA, OMMCAB €ro aHo-
MaJIMM Ha O0OMX TOPU3OHTAX, OMPEJEsAeM KX B3aUMOCBSI3b M JaeM 3a-
KJIFOYEHHE 00 0COOEHHOCTAX MUTPALIUU 3JIEMEHTA.
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Yacrs 2. OnpenesieHue BLIHOCA 3JIEMEHTOB
U3 MOYBHI B [PYHTOBBIE BOIbI

Kparkas xapakrepucTuka. HanpasineHre Murpanuu 3J€MEHTOB U3
MOYBBI B TPYHTOBBIE BOJABI JIOJKHO OBITH ONPENIEIEHO METOAOM BU3YaJlU-
3allMM U COIIOCTaBJICHUS aHOMAJIBHOI'O PACIpPENCIICHUS JIEMEHTOB B I10Y-
BaxX U IPYHTOBBIX Bojax. Ha teppuropuu TOW K€ 3aBOACKOM IUIOIIAJIKHU
ObLTM MPOOYpeHbl 6 HaOMIOAATeNbHBIX CKBaXXKUH (puc. 10), KOOpAUHATHI
KOTOpbIX B cucreMe UTM BMmecTe ¢ JaHHBIMU YPOBHSI T'PYHTOBBIX BOJI
npuBeneHsl B Ta0n. 12. Teppuropus 3aBoja MpeacTaBiseT cO0OM ropu-
30HTAJbHYIO IUIOLIAJKY, CJEAOBATENIbHO, a0COJIOTHBIE OTMETKU YCThEB
CKBaXUH MOTYT ObITh HMPHUHSATHI 3a yCIOBHBINA «0». Pe3ynpTathl Hccieno-
BaHMs TPYHTOBBIX BOJ| IPUBEICHBI B Ta0. 12.

Y, M

4733750.04

4733700.04

4733650.06

A 50

\
4733600.0€

T

4733550.04G

4733500.06

4733450.06€

344900.00  345000.00 = 345100.00 = 345200.00  345300.00

A - cksaxuHbI X, M

Puc. 10. I'uopousocuncet epyHmogvix 600
U HanpaeieHue ux cmokda
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MeToauka BbINOJHEHUS

1. Ucnonb3ys onucaHus BBINMOIHEHUS YyacTu 1 mabopatopHoil pabo-
ThI (CM. ITyHKTHI 2—12) mpoBeauTe MOCTPOSHUE CXEMBI pa3MelIeHUs CKBa-
KUH ¥ TUJIPOU3OTHUIIC TPYHTOBBIX BOJ Ha 3aBOJCKOW TEPPUTOPUHU, YUUTHI-
Bas TO, YTO CKBaXHHBI pa3MelieHbl mo ee mnepudepuun. Ilpu pabore B
Worksheet B rpade C pa3zmecTuTe 3Hau€HUsS] YpOBHEH T'PYHTOBBIX BOJ B
CKBa)KHHAX.

2. B oruete mo nabopartopHoii pabote (B Microsoft Word) mpoana-
JU3UPYHTE TIOBEPXHOCTh YPOBHS TPYHTOBBIX BOA W, NMPH HAJIUYUH €€
CKJIOHEHHUSI, CTPEJIKOM YKaXKUTE HAIMpaBJICHUE CTOKAa IPYHTOBBIX BOJ (puc. 10).

3. Wcnonb3ys onucaHus BBITIOJTHEHUS MEPBOM 4acTH J1aOOpaTOPHOI
paboThl (CM. MYHKTHI 2—12), BBIMOJIHUTE IOCTPOCHHUE VIS OINPEIACICHUS
pacripeieiecHus] B TPYHTOBBIX BOJIaX TOT'O K€ AJIEMEHTa, MOBEJEHUE KOTO-
pPOr0 aHAJM3UPOBAJIOCH B TTIOUBAX MPU BHITIOJIHEHUH TIEPBOM 4acTH jJadopa-
TopHOI paboThl. [Tomyduenubit rpaduk (puc. 11) mepenecute B OTUET.

Y.M c-3

4733750.04 T |

20.00

- 19.00
4733700.04 I 18.00

C 17.00
/| 16.00
4733650.00 : g 15.00
C _ ‘ 14.00
\ " : / 13.00
12.00
11.00
10.00
9.00
8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00

4733600.04

4733550.04

4733500.04

4733450.04

C-6
A

34490000 34500000  345100.00  345200.00  345300.00

X, M

Puc. 11. Pacnpedenenue anromunus
. 3
8 2PYHMOBBIX 800AX 3a600CKOU NIOUAOKU, M2/OM
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Pe3y.]1bTaTI)I UCCIICA0OBAHUA I'PYHTOBBIX BO/I
Ha TEPPUTOPUH 3aBOJICKOH IJIOIAJAKHA

Ta6muia 12

CKBa)XHMHBI U UX HOMEP 1 2 3 4 S 6
Koopautats: UTM X 0344852 0345051 0345237 0345316 0345136 0344926
Y 4733619 4733714 4733765 4733579 4733481 4733409
YpoBEHb TPYHTOBBIX BOJ, M 10,0 8,3 5,5 4,0 3.8 6,0
Hedrenponykrsi, Mr/M° 0,21 0,043 0,095 0,61 0,16 0,092
A30T HUTPATHBIH, Mr/am° 1 8,5 0,10 0,10 2 2,5
A30T HUTPUTHBIH, Mr/am’ 0,14 0,053 0,079 0,061 0,054 0,061
AJTIOMUHUMH, Mr/am° 6,45 20,44 7,53 3,17 3,06 5,22
Kazmuit, Mr/am’ 0,0043 0,00055 <0,0001 0,0006 0,0001 0,0007
Mapraner, M/ M’ 10,27 7,39 4,95 5,26 0,19 0,22
Mexp, Mr/am’ 0,092 0,036 0,024 0,12 0,0044 0,019
CBHHeII, MI/AM 0,075 0,13 0,032 0,14 0,091 0,12
Xpom, Mr/am’ 0,044 0,053 0,013 0,024 <0,01 <0,01
IuHK, Mr/am° 1,56 0,31 0,48 0,21 0,05 0,11
Fe?, mr/om’ (KOHCEpBHUp.) 0,79 12,08 31,25 11,46 5 5
Fe’, mr/om’ (korcepBHp. ) 0,1 0,1 0,1 0,1 0,1 0,1




Yacrs 3. OnpenesieHue XapaKTEePUCTHK MOBEICHUA 3JIEMEHTA
NI IMKBUAALMY NPeANPUATHS

[IpoBenem 11t 3aJaHHOTO BJEMEHTa BCIO PadoTy, KOTOpas Oblia
OMMCAaHa B 4acTAX | U 2, UCHONIb3ys TAHHBIE UCCIEAOBAHUN, TTOJTYYEHHBIC
MPU JIMKBUAAMHN TPEANPUITHS TTOCIIE 2-X JIET YCIEUIHON paboThI.

[Ipu 3TOM HEOOXOAUMO TOMHUTH O TOM, YTO KOOPJAMHATHI TOYEK OII-
pobOoBaHuil (Tadn. 13) u KoopauHaThl CKBaxuH (Tabn. 14) W3MEeHUIUCH,
T. K. CKBOXHHBI B TIporiecce paboThl HE COXPAHUIIUCH M OBLIIH TTPOOYPEHBI
BHOBb.

BbiBOABI

1. YcraHoBuTh pacnpeaeiacHie aHOMaluld B IEPBOM W BTOPOM MOY-
BEHHBIX TOPU30HTAX.

2. CaenaTtp 3aKJIOYECHUE O MOJABMYKHOCTH WA WHEPTHOCTH HCCIIE-
JTyEMOT'0 3JIEMEHTA.

3. OnpenenuTs CKIIOHEHUE 3epKaa TPYHTOBBIX BOJI.

4. IIpoBecTH CONMOCTAaBIECHUE AHOMAIMK HCCIEAYEMOrO 3JIEMEHTA B
M0YBAaX U TPYHTOBBIX BOJIAX.

5. JlaTh 3aKJIIOYEHHE O BBIHOCE JAHHOI'O KOMIIOHEHTa U3 II0YB B
TPYHTOBBIE BOJBI.

6. JlaTb peKOMEHIalMK O MPOBEJACHUU PEKYIHTUBAIIMOHHBIX PadoT
nepe]l HauyalioM JIeITeIbHOCTH 3aB0OJIa TPYOHOTO OKPBITHSI.

Crenatp 3aKIIFOYEHUE B COOTBETCTBHM C ITyHKTamu 1—6 mis mocine-
AYIOIIEeW JUKBUIAIUMU TPEANPHUATHS TOCTe ABYXJETHEW pabdOThl U JaTh
PEKOMEHIAlMU O HEOOXOAUMBIX PEKYJIbTUBAIIMOHHBIX padOTax.

3alUTUTh OTYET MO JIAOOpaTOpHOU padoTe.

Bonpochbl Ansa camonoaroToBKM
1. Kakue CYHICCTBYIOT MCTOJAbI OIIPCACIICHUA MUT'PAITUN KOMIIOHCHT oB?
2. Kakue KOMNOHEHTHl MUTPUPYIOT HauOojee aKTUBHO B MOYBAX U

CBOOOJTHO TIEPEXOJIAT U3 TOUBEHHBIX TOPU3OHTOB B TPYHTOBBIE BOJBI?
3. UTo Takoe ruIpOU30TUIICHl U KAK OHU OMPEACISIOTCS ?
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Conepxanue KOMIIOHEHTOB B N0YBaX TEPPUTOPUHM 3aBOJACKOM IJIOIIAIKH
nocJjie JUKBUIANNH NPeANpUSITHS

Ta6muma 13

Ne | Koopaunaret UTM TopusoHT Al Cu Pb Cr Zn Fe Mn HY Cd
po0 X Y MI/KT | MI/KT | MI/KT | MI/KT | MI/KT | MI/KT | MI/KT | MI/T | MI/KT
1/1 | 0344887 | 4733608 1 7064 | 4,25 | 4,50 | 17,00| 20,25 | 10517 | 47,14 24 10,005
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 | 5,775 | 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
32 2 9814 | 6,75 | 9,50 |20,25| 24,25 | 13751 | 88,17 59 {0,005
4/1 | 0344381 | 4733646 1 8410 | 24,75 | 4,50 | 19,00 | 24,75 | 12349 | 73,18 27 10,005
4/2 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 10,005
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 10,005
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 10,005
7/2 2 11832 9,00 | 5,00 |24,00| 22,25 | 13444 | 109,11 | 18 |0,005
8/1 0345218 | 4733791 1 8271 | 6,75 | 3,75 | 18,25 | 26,00 | 13407 | 69,69 21 10,005




[Tponomxenue tadmn. 13

Ne | Koopaunatet UTM TopusoHT 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
8/2 2 10741 | 7,75 | 4,25 |21,75| 26,75 | 14686 | 95,73 30 |0,005
9/1 10345241 | 4733749 1 10219 | 4,00 | 3,25 | 17,50 | 24,25 | 12091 | 47,28 16 10,005
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 10,011
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 10,005
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
1372 2 7354 | 4,00 | 3,50 | 15,00 | 24,25 | 12644 | 55,58 18 10,005
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 10,010
15/1 | 0345131 | 4733485 1 8584 | 3,75 | 3,00 | 16,75 | 24,25 | 13862 | 52,08 17 10,005
1572 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 {0,021




Oxonyanue Tadm. 13

Ne | Koopaunatet UTM TopusoHT 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
16/2 2 11182 | 8,75 | 5,00 | 10,75 | 22,50 | 15141 |525,25| 12 0,032
17/1 | 0345013 | 4733460 1 6508 | 5,00 |10,75|13,25| 27,75 | 10258 | 56,30 34 10,020
17/2 2 3352 | 3,00 | 74,50 8,25 | 30,25 | 4797 | 44,37 43 10,040
18/1 | 0344937 | 4733388 1 7772 | 5,00 | 5,25 | 15,25 21,25 | 12386 | 88,31 15 10,007
18/2 2 10208 | 7,75 | 4,25 | 17,00 | 23,25 | 14428 | 83,80 15 10,015
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 | 15,50 | 26,5 | 11119 | 93,56 60 |0,004




IMOCJIC IMKBUAAUUH NPECANIPUATHHA

Ta6muia 14
Pe3yabTaThl Mcciie0BaHNsI TPYHTOBBIX BOJ HA TEPPUTOPHH 3aBOACKOM MJIOIIATKHA

No Koopaunatet UTM | T'nyouna AL Cu Pb Cr Zn Fe Mn | HY Cd
CKBaKUHBI X Y rpyl:)(;BHX MI/KT | MI/KT | MI/KT | MI/KT | MI/KT | MI/KT | MI/KT | MT/T MT/KT
1 0344851 | 4733622 7,75 5,45 | 0,025 | 0,106 | 0,006 | 0,07 | 1,29 1,3 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 10,0084 | 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 | 0,15 | 0,011 | 0,027 | 1,91 | 0,62 | 0,44 | 0,0022
6 0344925 | 4733404 4,80 0,54 |0,0095| 0,25 | 0,004 | 0,03 | 0,49 |0,072| 0,64 |0,00045




NABOPATOPHAA PABOTA Ne 4

OnpepeneHue cyomoaganbLHOro cocraBa
ropHom nopoasbl

eas. Ha ocHOBaHMM XHUMHUYECKOTO aHAIM3a TOPHOW ITOPOIBI OIpe-
JCJINTh €€ BEPOATHOCTHBIA MUHEPAJIbHBIN COCTAB.

Kparkas xapakrepucruka. Bo MHOrux ciydasx HMCCIEIOBATEIIIO
HEO0XO/IMMO 3HATh HE TOJIHKO KaUYE€CTBEHHBIM, HO U KOJIUYECTBEHHBIA CO-
CTaB TOpHOM MOpojabl. MHOTrue HucclenoBaTe M pa3padaThIBad METO/IbI
nepecyeTa XMMHUYECKUX aHATM30B Ha CyOMOAAIbHBIN (T. €. OJU3KUM K pe-
aJbHOMY) cocTaB. B ocHOBe JaHHOU J1abopaTopHOW paboTe JiexkaT Ipe-
cTaBiyieHus1, u3noxenHbie B coopuuke C.B. Edppemonoit u K.I'. Cradeena [4].

Pacuer ocymiecTBisieTcsl HA OCHOBAaHUM HCIIOJIB30BaHUS (POPMYJT MU-
HEpaJIOB B OKCUJHOU (opme (Tadu. 15) u npuBeaeHus] MOJIEKYIJISIPHBIX KO-
ardectB K 100 %.

3amanue. HeoOXoquMo ompeaeanTh BEpPOATHOCTHBI MUHEPAIbHBIN
COCTaB TOPHOM MOPOJbI HA OCHOBAHUHU HUCCICIOBAHUS TPEX XMUMHUUYECKUX
aHaJIM30B MarMaTU4eCcKoi TopHoM mopoas! (Tadi. 16).

Heobxonumo mpoBecTH pacdyeT cyOMOAaIbHOTO COCTaBa FOPHOM TO-
POIBI 17151 BCEX TPEX aHAIM30B U ITOCTPOUTH TPEYTOJIbHUK coctaBa Pl— Q) — Or.
Pabota paccunTana Ha 6 4acoB ayJAUTOPHBIX 3aHATHIA.

IHopsimok padoThI

1. HabupaeM (komupyem U3 roToBOro (paiiina) XMMHUUECKUN aHAIU3
MTOPO/IBL.

2. JIns onpeaeneHus: MOJIEKYISIPHOU MACCHI [T KaKIO0TO OKCHJIA CO-
ctaBisieM cBoro popmyny. Hanpumep, B siueiike C3 mona 3Hau€HUEM MPO-
1ieHTa Maccol S10, Habupaem cieayrollee BhIpakKeHHE:

=28,086+(15,999+2),

rae 28,086 — aToMHBIN BEC KpeMHUS, a 15,999 — aTOMHBIN BEC KUCIOPOAa,
YMHOXEHHBIN Ha KOJIMYECTBO ero aroMoB. I1o aTomy o0pasily, ucnosb3ys
3HAYEHUS aTOMHBIX BECOB JIEMEHTOB M3 Nepuoaudeckon cucremsl [I.1. Men-
JIETIEeBa, OMPEEISIEM MOJIEKYIISIPHYIO MACCy KaXKJI0rO OKCHUIA.

3. B sgeiike C5 (mox Si0,) onpexaensieM MOJEKYJIIPHOE KOJIUYECTBO
okcupaa. J{ist atoro B siueiiky C5 3anuceiBaeMm hopmyiny =C3/C41000, co-
[JIACHO KOTOPOM 3HAYEHHE KOMIIOHEHTa B MPOLEHTAX MACChl JIEJTMM Ha €ro
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MOJIEKYJIApHYIO Maccy u ymMHokaeM Ha 1000. [ToBropum 3ty popmyny aist
BCETO Psifla OKCUJIOB JJIIEMEHTOB.

4. BblunucasieM CyMMY MOJIEKYJSPHBIX KOJWYECTB 3JIEMEHTOB, MO-
MECTHUB €€ B TUehKy BS.

5. OnpenenseM MOJIEKYJISIpHbIE NPOLEHTH. BHOcHM B stueriky C6
bopmyny: =C6°100/BS. ITonobHbie hOpMyIsibI BHOCSATCS W JIJIT BCEX OC-
TaJIbHBIX OKCHUJIOB 3JeMEHTOB. ClielyeT ydecTh, UTO NpPU KOIMUPOBAHUU
bopmylibl B OCTajlbHBIE STYEHKHU, HYKHO MPOCICIUTH 3a UX MPaBHIbHO-
CThIO M MPHU HEOOXOAMMOCTU HU3MEHHUTH (DOPMYIJBI TaK, YTOOBI BO BCEX
auerikax (¢urypupoBajga CymMMa, COOTBETCTBYIOIAs OIPEJCICHHON B
auerke BS.

6. OnpenensgeM CyMMy MOJEKYJISIPHBIX MTPOIEHTOB, KOTOpas TOIAKHA
obITh paBHa 100 %.

7. 3aTeM mpUCTyMaeM HEMOCPEJICTBEHHO K pacueTy CyOMOIaIbHOTO
COCTaBa MUHEPAJIOB.

B cTtpoke 8 onpenensaeM conepxaHue arnaTuTa, UCTIONb3Ys 3HAYCHUS
ero dopmynbl B okcujgHou dopme (tadm. 17). Ilpu sTOM ucnonb3yercs
MIPUHIIUII 3aMTOJIHEHUST (POPMYIIbl MUHEpaJIa B OKCUJIHOM (popMe, HaunHasl C
OKCHJA 3JIEMEHTA, BEPOSITHOCTh BXOXKJICHUSI KOTOPOrO B MUHEpPA HE BbI-
3bIBa€T COMHEeHUMN. MTak, Mbl BHOCUM B situeriky N7 BcE coaepxkanue P,0s
U B COOTBETCTBUHU C (hOPMYJION paBHOE €My KOJIMYECTBO BOJBI U U3BECTH.
B sueiike B3 moMecTuM cymMMy OKCHJIOB, KOTOpas U OYJIET SBJISTHCS MPO-
LIEHTHBIM COJIEPKAHHEM JTAHHOTO MUHEpaJa.

Huwxe HanMeHOBaHUS MHUHEpayia 3aJEHCTBYEM SIUEHKY, XapaKTepu-
3YIOIIYIO OCTaTOK MOJICKYJISIPHBIX TPOILEHTOB JAHHOTO 3JIEMEHTA, KOTO-
pbId HAXOAUTCS JUIsl TOABEACHUS] CYMMAapPHBIX UTOrOB MPOBEACHHOIO PacyeTa.

8. TakuM 00pa3oM, B CTPOKE 8 BBIYMCIMM OCTATOK KOMIIOHEHTOB I10-
cJie X pacxojoBaHus Ha amaTuT. [ns aToro B siueiike C8 3anuieM dop-
myny =C6-C7, KOTOpyI0 U HOBTOPUM BO BCEX OCTAIBHBIX STYEHKAX psija.

9. ITpoBeneM pacueT OCTaJbHBIX TUITOMOP(MHBIX MUHEPAJIOB.

10. IIpencraBumM OTUET MO JaOOpATOPHOU padoTe.

Pe3ynbTaT pacuera MOXKHO CUMTATh CIPABEIJIMBBIM, T. K. OCTAJIOCh
HE peann3oBaHHBIM Bcero 3,87 % rnmHozema. BepositHee Bcero B mopoje
MIPUCYTCTBYET TAKOW BHICOKOTIIMHO3EMUCTBI MUHEPAJ, KK CEPULINT.

AHaJNOrn4HbIM 00pa30M pacCUMTHIBAEM JIBa IPYyTUX aHaiu3a. Bee mo-
Jy4eHHBIE pe3yJbTaThl MEpPEeHOCHUM uepe3 Oydep obmena B Microsoft
Word U1 TOArOTOBKH OTYETA.
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IIpumep pacuera cyOMOAAJIBHOIO COCTABA MO MOJIEKYJIAPHBIM NIPOLEHTAM

Tab6muma 15

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

)i Si0, | TiO, | ALO; | Fe;O; | FeO | MnO | MgO | CaO | Na,O | K,O | H,O" | P,Os
3 %. Macchl 67,00 | 0,72 | 15,53 | 2,06 | 3,75 | 0,08 | 1,95 | 2,27 | 2,51 | 3,69 | 0,90 | 0,24
4 | Mo 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. kon-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 | Monekysp-

HbIE % 100,00 | 71,22 | 0,58 | 9,73 | 0,82 | 3,33 | 0,07 | 3,09 | 2,59 | 2,59 | 2,50 | 3,38 | 0,11
7 AnarTur 0,18 0,04 0,04 | 0,11
8 Ocrarok 99,82 | 71,22 | 0,58 | 9,73 | 0,82 | 3,33 | 0,07 | 3,09 | 2,55 | 2,59 | 2,50 | 3,35 | 0,00
9 Cden 1,73 0,58 0,58 0,58
10 Ocrarok 98,09 | 70,64 | 0,00 | 9,73 | 0,82 | 3,33 | 0,07 | 3,09 | 1,97 | 2,59 | 2,50 | 3,35 | 0,00
11| Amdubdoa 16,07 | 6,93 0,59 | 0,59 | 2,27 | 0,07 | 2,27 | 1,97 | 0,32 1,07
12 Ocrarok 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 Xyopur 4,79 0,13 0,50 1,07 0,82 2,28




Oxonyanue Tadma. 15

A B C D E F G H I J K L M N
14 Ocrarok 77,23 | 63,58 | 0,00 | 8,64 | 0,24 | 0,00 | 0,00 | 0,00 | 0,00 | 2,27 | 2,50 | 0,00 | 0,00
15 AJabOUT 18,13 | 13,60 2,27 2,27
16 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
17| AxoprTur 0,00
18 Ocraroxk 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 Ocrarok 39,08 | 34,97 | 0,00 | 3,87 | 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 Ocrarok 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 I'emaTur 0,24 0,00 0,24
24 Ocrarok 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




BapuaHTsel 3a1aHMH VIS BBINOJHEHUSA J1a00paTOpHOH padoThI Ne 4

Tab6mauma 16

No KommnoHeHTsI
n/n | SiO, TiO, ALO; Fe,0; FeO MnO MgO CaO Na,O K,O H,O P,0O5
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 0,89 291 5,17 0,87 0,06
Bapuanr 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
5 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




[Tponomxenue Tadn. 16

No KommoHneHTsI

/1 SiO, TiO, | ALO; | Fe,O; | FeO MnO | MgO Ca0 | Na,O | K,O H,0 P,Os

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 5

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
Bapuant 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
Bapuanr 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




Oxonyanue Tadm. 16

No KommnonenTsl

n/n SiOz TiOz A1203 Fe203 FeO MnO MgO CaO NazO KzO HzO P205
Bapuant 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— xBapueBbIii CHEHUT, 2 — panakuBy, 3 — rpaHuT: 1, 2 — BeiOoprckwuii uryToH, 3 — maccuB Bekkepst [4];
4—6 — Nnumayccakckuii MmaccuB [S]: 4 — KBapIIeBbIN CUEHUT, 5 — MICIIOYHOM TpaHUT, 6 — CUEHUT; 7—9 — rab0pouibl: 7 — radbopo
3aiicaHCKO# CKIaa4aToi cucteMbl, 8 — ropHOmenauT, Ouanaaaus; 9 — rabopo-moneput, Myromkapsr [6]; 10-27 — rpanu-
touasl JlansHeropckoro paiiona [7]: 10, 18, 24, 25 — rpaHodupoBsIif rpaHUT ApapaTcKkoro UHTpy3uBa, 11 — rpanut JlanbHe-
ropckoro UHTpy3uBa (ckB. 753); 12 — agamennut; 13 — rabOponuopur Huxonaeckoil ctpykrypsl; 14, 21 — rpanut JlanbHe-
TOPCKOr0 MHTPY3uBa; 15 — rpaHoauopuT uUHTpYy3uBa Ki. JKentswiif; 16 — AMOPUTOBOE BKIIIOUEHHE MHTPY3UBA K. JKenThlif;
17 — rpanuToust MHTpYy3uBa Ki1. Jlanmmmua; 19 — uaTpy3uBHas nopojaa HukomaeBckoit cTpykTypsl; 20 — quoput maccuBa [lep-
BbIi Jlanroy; 22 — nuoput uHTpy3uBa Kia. ConmHEeuHbIH; 23 — TpaHOANOPUT UHTPY3uBa K. CoMHEUHBINH; 26 — rabopoaAOpUT
HuxonaeBckoil cTpyKTyphl; 27 — TpaHOJAUOPUT UHTPY3UBA K. JKenThIil.



BoiBoabl. B 3akimtodenne paboThl MOCTPOUM TPEYTOJIBHUK COCTABOB
Pl — Q — Or, npuMeHss y’Ke 3HaKOMYIO METOAUKY paOdoThl B IIporpaMme
Statistica (MM MOCTpOEHHUE TPEYroJbHUKA B MpOTrpamMMme, M3JI0KEHHOE B
nabopatopHoii padote Ne 1).

[IpencraBnsieM 3aKiItOUYE€HHUE O TIPOLIEHTHOM COJCP>KaHUM OCHOBHBIX
MHUHEPAJIOB, CJaralolluX HCCIICOBAaHHBIC TOPHBIE TTOpoAbl. Ha Tpeyromnb-
HUKE OTMEYaeM TPEH]I COCTaBa UCCIICIOBAHHBIX TOPHBIX MTOPO/I.

Tabmuua 17
DopMyJibl MUHEPAJIOB B OKCHIHOU (popme [8]
MuHepaJ dopmyJia B BUJIE OKCUIOB
ABrur 6,5 CaOe 8(Fe, Mg)Oe- 3(Al, Fe),05 14,5 SiO,
PomOunueckue nu- (Mg, Fe)Oe Si0O,
POKCEHBI
AabOuT NazO'Ale3°6 8102
AHOpPTHT Ca0O-Al,05° S10,
Anarur CaOe- 3P,05+(H,0, F,)
Buorur K,0° 6(Mg, Fe)Oe- (Al, Fe),05° 6 Si0,°2H,0
I'emaTur Fe,O4
HNabMeHuT FeO- Ti10,
KBapn Si0,
Kaauesbiit mosesoit | K;O*Al,O36 S10,
mnarT
Kanpuur CaOe- CO,
Kaoaunut AL, 0522 S10,°2H,0
Kopynn ALO;
JleduT K,0°Al,054 S10,
Maruerur FeOe Fe,04
MyckoBur (cepunur) | K;,O+(Al, Fe),05¢ 6 S10,°2H,0
Hedennn Na,0+Al,O5°2 Si0,
IMupur FeS,
Porosasi o0OMaHka 0,6Na,0O° 3,7Ca0 8,5(Mg, Fe)Oe 2,2(Al, Fe),03°13
Si10,°2H,0
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Oxonyanue Tabdm. 17

Munepaa dopmysa B BUIE OKCUIOB
Tutanut (chen) CaOe- TiO,* Si0,
dasut 2FeOe° S10,
DroopuT CaF,
®opcrepur 2MgOe Si0,
Xuoput 6(Mg, Fe)Oe 0,75(Al, Fe),05¢ 3,5 S10,°6,5H,0
XpoMur FeOe+ Cr,0;
Hupxon 71O, Si0,

BOHpOCbI AnAa camonoaroToBkKu
1. B yeM pa3zHuna Mexay MOAadbHbIM, CyOMOIAIBHBIM U HOPMATHB-

HBIM COCTaBaMHM MarMaTU4€CKOW TOPHOM MOPOIbI?
2. C KaKkuX KOMIIOHEHTOB MPEANOYTUTEILHEE HAUNHATh pacyeT?
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NABOPATOPHAA PABOTA Ne 5

BUOMOHUTOPUHI U aHanNu3
Nnony4eHHbIX pe3yfibTaToB

Ieas. Hayunrcsa nHTEprpeTUPOBATh JAHHBIC MOHUTOPUHTA.
Kparkas xapakrepuctuka. Corpyaankamu OAO JansBocTHUU-
MPOEKTYTOJIb OB MPOBEEH OMOMOHUTOPUHI Ha YrOJBHBIX pa3pe3ax u
maxtax [Ipumopckoro kpas. st onpeaeneHus coaepkaHus TSHKEIbIX Me-
TaJUIOB B PACTEHUSAX HA MyHKTaX MOHUTOPUHIA OTOMpPAIUCh 00pa3libl clie-
IYIOIIAX BHUIOB: Oepe3a MaHbWKYpCKas U COCHa OOBIKHOBEeHHas. OHO-
BPEMEHHO MTPOBOAUIOCH TEOXUMUUYECKOE UCCIIEIOBAHUE COCTaBa MOYB.
3apnanue. [IpoBecTu cpaBHEHHE KOHIICHTPAIIUM TSKEJIBIX METAJIJIOB
B PACTUTEBHBIX 00pa3ilax Ha MyHKTaX MOHUTOPHUHTA ¢ UX (D)OHOBBIMU CO-
JIepKaHUSIMUA B O0Opasliax, NPUHATHIX 32 YCJIOBHO HE3arps3HECHHBIEC, MPO-
BECTH aHAJIOTUYHOE COIOCTABJICHHE B MIOYBAX U CJI€JIaTh BHIBOJI O HAKOITH-
TEJBHBIX CIIOCOOHOCTSX pacTeHuil. Pabota paccuntana Ha 4 yaca 3aHSITHIA.
JI71s BBITIOTHEHMS 3aJIlaHus UCIIOJIh30BaTh BCE JaHHbBIE (Ta0d. 18-22).

TaOmuma 18
Pe3yabTaThl XUMHYECKHX AHAJIN30B 0epe3bl MAHbYKYPCKOM
HA MYHKTaX OMOMOHMTOPUHIa BocTOUHOr0 yuacrka paspesa
«PeTuX0BCKHI»

KoHueHTpamus, Mr/kr

<
o]
=
=
Mool
=4 g Mecro obopa
= = Pb Cd Cu | Zn Hg As
=
1 |®oHOBBIN y4yacToK 2,14 |1 0,318 | 2,2 |33,9| 0,0002 | 0,013

2 |PexynpTHBUpOBaHHBIN OopT | 2,17 | 0,462 | 2,3 |34,9| 0,0004 | 0,019

He pexynbTuBHpOBaHHaA

3,02 | 1,715 | 3,1 |37,7| 0,0006 | 0,024
4acTh MOJA
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Tao6muia 19
Coaep:xaHue TSKeJbIX METAJLJIOB B MOYBaxX

PeTnxoBCcKOro yrojasHoro paspesa (Boctounbiii y4acTok), MI/Kr

< DIeMEHTBI
=
H O
iz o
ig Mecto or6opa rpoObI
ol Pb | Cd | Cu | zZn | Co | Ni
=
| |®oHoBHI yuacTok 10,40 | 0,13 | 2,00 | 10,10 | 1,60 | 3.10
p [PeKYIBTHBHPOBAHHBIN | 1550 | 10 | 610 | 13,00 | 230 | 4.80
OTBaJI
3 e PeKYIBTUBHDOBAH- | - | 59 | 430 | 890 | 090 | 2.70
HBbIN 3apOCHH/II/I OTBaJI
g4 [He pEeRyNBTUBUPOBAH- | 13 50 | 15 | 530 | 1820 | 2,70 | 4.00
HBIN HC 3apOCHH/II/I OTBaJl
Taomuia 20
ConepmaHI/Ie THXKEJIBIX METAJIJIOB B IMo4YBax
peKy.]'II)THBI/IpOBaHHI)IX 0TBaJIOB
I1aBJIOBCKOI0 YyroJIbHOTO pa3pe3a, MI/Kr
o JIEMEHTBI
=
=
2 o
= g MecTo oTOopa poosI
ol Pb | cd | cu | zn | Co | Ni
=
4 |®@OHOBBIN y4aCTOK 1,70 |Heomp.| 1,60 2,80 0,90 1,50
o [PCRYABTHBHDOBAH- | 40 oo | 1.80 | 6,10 | 1,00 | 2.40
HBIXU OTBaAJI
| [HEPEKYIBTHBHPO- | 5 0 Ipo o | 190 | 490 | 120 | 2.40
BAHHBIN OTBaJl
3 [YronbHBIN pazpes 11,60 |He omp.| 5,90 6,70 3,40 6,90
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Tabmuma 21
Conep:kaHue TAXKeJIbIX METAJIOB B OYBaX
caMo03apacTaloiuX 0TBAJIOB
I1aB10BCKOr0 YyroJibHOIo pa3pes3a, MIr/Kr

© DJIEeMEHTHI
=
£ =
M o
o E Mecto orbopa npoObl
= = Pb Cd Cu Zn Co Ni
=
®OHOBBIN y4acCTOK 1,60 0,07 1,18 4,50 1,50 0,50
Paspes 11 2,00 0,12 6,50 10,60 1,00 1,20
3 Paspes 9 4,20 0,08 2,30 5,50 2,10 2,70
4 Pa3zpes 6 6,30 0,12 4,70 8,20 1,50 2,10
> |Paspes 5 7,80 | 0,12 | 6,10 | 500 | 1,50 | 2,00
6 Paspes 4 9,00 0,12 7,00 4,40 1,70 5,40
7 [YTOMBHEL paspes 1020 | 025 | 2,00 | 1230 | 020 | 1,40
(Ne 3)
Tabnauua 22
Pe3yJ'II)TaTI>I XUMHYCCKHUX AaHAJIU30B PACTUTEC/IBHBIX 06p33HOB
Ha MYHKTAX MOHUTOPHUHI A IIOJIA INAXTbI «Xacan»
= Konnenrparusi, Mr/kr
o =
=)
2= Mecto orbopa npoObl
= z Pb | Cd | Cu| Zn Hg As
=

TpocTHHK 00bIKHOBEHHBIH

o

@DOHOBBIN Y4aCTOK 0,320,042 | 1,2 [ 17,3 0,0003 {0,012

2 |Tepputopusi CKBaXKUHBI SH 0,340,058 1,0 | 15,4 0,0006 {0,013
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B 1 KM OT HU3JIMBA HIAXTHBIX
BOJI

0,46

0,069

1,2

15,0

0,0013

0,012
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Oxonyanue Tadm. 22

KonnenTparus, Mr/kr

=
=
=
==Y
= g Mecro or6opa npoOsl
= 5 Pb | Cd | Cu| Zn | Hg As
=
4 |OTBan npoOMILIONIAKH 0,28 0,06 | 0,8 | 12,9] 0,0008 | 0,01

5 |Teppuropus npomiuiomanku | 0,94 | 0,121 | 4,5 | 23,4 | 0,0003 {0,013
Jlecnenena nByuBeTHast

1 |®OHOBBIN y4yacToOK 1,050,176 | 2,3 | 16,9 | 0,0011 {0,011
OTBaJs1 MPOMILIONIAIKA 0,68 10,104 | 3,2 | 15,0 0,0005 | 0,01
3 |Teppuropus npommuiomaaku | 0,68 | 0,104 | 3,2 | 15,0 | 0,0005 | 0,01
Jy0 3y0uaTslil
4 |DOHOBBIN y4aCTOK 0,730,116 | 3,1 | 15,8| 0,0007 |0,012
7 |OTBaJ MPOMILIOLIAIKA 0,960,137 | 3,6 |13,7] 0,0004 {0,014

6 |Teppuropus npommuomanku | 0,93 | 0,117 | 4,6 | 26,0 | 0,0005 {0,019

MeToauka BbINOJHeHHsl. 3aJaHUE BBITIONHACTCA B MPOrpaMmax
Microsoft Excel u Microsoft Word. CTyneHT camMOCTOSITETbHO BBIOMpAET
METOJIMKY COTIOCTaBJICHUS PE3yJIbTaTOB BCEX MCCIEIOBAHHM, TPH HEOOXO-
JUMOCTH UCTIONB3YET IPUEM HOPMHUPOBAHUS K KJIApKy Wid ()OHOBBIM 3Ha-
YCHUSM KOMIIOHEHTa, a TakKe MPUMEHseT rpaduKu, XapaKTepU3yHOIIue
MOBEJCHUE TOT'O WMJIM WHOTO 3JIEMEHTa KaK Te, KOTOPhIEe YK€ HCIOIb30Ba-
JIUCh TIPU BBIMIOJHEHUH TMPEIBIAYIIUX J1a00paTOPHBIX padoT (THCTOrpam-
MBI, JICTICCTKOBBIE JUArpaMMBI U T. I1.), TaK U HOBBIE.

ConocTaBiieHre Mpou3BOAUTCS ¢ (DOHOBBIMU KOHIIEHTpauusamu. Ho-
Mepa 10 MOPSAAKY MYHKTOB MOHUTOPHHTA BO BCEX TaOJIMIIAX COOTBETCT-
BYIOT HaIpaBJICHUIO 3amaj] — BOCTOK Ha MECTHOCTH.

BoiBoabl. Caenath 3aKIIFOUYEHUE O XapaKTEPE MUTPALIMH SJIEMEHTA U3
MOYBBl B PACTUTENIBHOCTh. YCTAaHOBUTH HamOosiee MH(OPMATUBHBIM BHUJT
PaCTUTEIIBHOCTH, 0 KOTOPOMY MOXHO TOBOPUTH O BO3MOXHOM aHOMAJIb-
HOM pACIIPENICIICHUH JAHHOTrO 3jeMeHTa. OnpeesiuTh BIUSHUE W3JIUBOB
IIAXTHBIX BOJ HA TOT WJIM MHOM BHUJI pACTUTEIBHOCTH.
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Bonpochkl Ansa camonoarotoBKU
1. Kakue BUJbI PACTUTCIIBHOCTH ABJIAKOTCA IMOTCHOWAJIBHBIMH HWH-

dbopmaTropaMu O HAIUYUU OPYACHECHUS ?
2. Kakue 31eMeHThl OTHOCSTCS K BBICIIEMY KJIACCYy OMAaCHOCTH?
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