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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
natural Sciences:

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

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

Learning outcomes:

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

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

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

Main course literature:

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

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




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.



AHHOTAIUA K padoyeil mporpaMmme Q1 CIUILIMHBI

«I'eoxumus»

Yyebnas mucrumuinHa «['eoxumus pazpaboTaHa AJis CTYICHTOB HarpaBlie-
Hus noarotroBku 05.03.01 «I['eomorus», npoduins «I'eoaorus», U MPOBOIUTCS B 6-
M (BeceHHeM) ceMecTpe 3-To Kypca.

JlucrumiHa BXOIUT B cocTaB 0a3oBoi wactu Oioka 1 Jluciurumabl (MOTy-
1) ydeOHOro 1uiaHa. TpyJoeMKOCTh JUCHMIUIMHBI COCTaBISET 5 3a4€THBIX €u-
Hutl, 180 yacoB, B ToM uuncie 18 yacoB siekiuid, 36 yacoB J1abopaTOpHbBIX padboT, 36
4acoB MPAKTUYECKHUX 3aHATUH, 90 4acoB caMOCTOATENbHON padoThl, BKItoYas 27
4acoB Ha MOATOTOBKY K DK3aMEHY.

JucuuminHa TeCHbIM 00pa3oM CBsi3aHa C JIPYTMMHU JAUCIUIUIMHAMU: OOIIeH
rEOJIOTHEN, CTPYKTYPHOU reonoruei, xumuen. Kypc oxBaTblBaeT KpUCTaIOONTH-
YEeCKUI aHallu3, TOPOA000pa3yoIIre MUHEPabl, eTporpadrio MarMaTUYeCKuX U
MeTaMOpPPUUYECKUX MOPO/I.

Uenb ancumnamHbl «feoxummna» — oatb CTyAEHTAM 3HaHMA O TeopeTuye-
CKMX OCHOBAX reoXMmMuM, a TaK¥e NO3HAaKOMUTb UX CO cneundPuKon NpUMeHeHus
e€ MeToAOB B re0/NOrMYEeCcKUX, 3KOJIOTUYECKMX, MPUPOAONO/Ib30BATENbCKUX M
NMPUPOLOOXPAHHbBIX LIENSAX.

3agaun AUCUMILIUHBI:

e TO3HAKOMUTH CTYJCHTOB C F'€OXMMUYECKUMHU KJIaCCU(PUKAIUIMU DJIEMEH-
TOB;

e J1aTh CBEJECHUSA O PACIHPOCTPAHEHHOCTH XMMHUYECKUX DJIEMEHTOB, UX HAXO-
XKIEHUS B MPUPOJE, MyTAX MUTPALMU B F€OJIOTUYECKOU Cpe/ie U FeOXUMUYECKOM
KpYTrOBOPOTE;

e HAYYUTH CTYJAECHTOB TEXHUKE U TEXHOJIOTMU HKOJOTO-T€OXMMHYECKUX HC-
CJICIOBaHUM;

e HAYYUTb  CTYJEHTOB  HWHTEPIPETUPOBATH  PE3YyJbTAaThl  IKOJIOTO-
r€OXUMHUYECKUX MCCIIECOBAHUI U MPUMEHSTh UX ISl PEIICHUS] KOHKPETHBIX MpPH-
POAOIOIB30BATENBCKUX 3a1aY;

e H3y4YUTh OCHOBHBIEC 3aKOHOMEPHOCTH MOBEICHUS XUMUUYECKUX IJIIEMEHTOB B

reoJIOTMYECKUX Iporieccax, B ruapocdepe, armocdepe u duocdepe.



Jnst ycnemHoro usy4yeHus JIucuuIiuHbl «['eoxumus» y oOydarommxcs
JOJIKHBI OBITh YACTUYHO C(OPMHUPOBAHBI CIAEAYIOIINE MPEABAPUTEIbHBIE KOMIIE-
TEHLUU:

OIIK-2, BnajeHue npejacTaBieHUsIMUA O COBPEMEHHOW HayYHOU KapTUHE MUpa
HA OCHOBE 3HAHUW OCHOBHBIX MOJOXKEHUU (usocodun, 6a30BbIX 3aKOHOB U METO-
JIOB €CTECTBEHHBIX HayK,

[1K-1, cnocoGHOCTh UCTIOIB30BATh 3HAHUSI B 00JIACTH T€0JIOTUH, T€ODU3UKH,
F€OXMMUHU, TUJIPOTEOJIOTMH U MHXEHEPHOM Te0JIOTUH, FE€0JIOTUH U T€OXUMHUH TO-
PIOYMX MCKOINAEMbIX, MAaJCOHTOJOTUH, CTpaTurpaduu, 3KOJIOTHYECKON I'€0J0rHu
JUISL pelieHus] HayYyHO-MCCIIEIOBATENbCKUX 3a7a4 (B COOTBETCTBHM C HaIpaBiICH-
HOCTBIO (MpoduiieM) MoJAroTOBKHU);

[1K-4, roTOBHOCTh MPUMEHSTh Ha MPAKTUKE 0a30BbIe 00IIETTPOPECCHOHAIB-
HbI€ 3HAHUS W HABBIKU IOJIEBBIX T'€OJOTUYECKHUX, T€O(PU3NYECKUX, TeOXHUMHYE-
CKHX, THJIPOT€0JIOTMYECKUX, HE(PTEra3oBbIX U 3KOJIOTO-I€0JOTHYECKUX padoT npu
pELIEHNH TPOU3BOACTBEHHBIX 3a7a4 (B COOTBETCTBHM C HAIIPABIECHHOCTBIO (IIpO-
¢buem) nporpaMMel 6akataBpuara);

[1K-6, rOTOBHOCTh B COCTaBE€ HAay4YHO-IPOU3BOACTBEHHOIO KOJIJIEKTHMBA y4a-
CTBOBAaTh B COCTABIIEHNUHU KapT, CXEM, Pa3pe30B U APYrol yCTaHOBIEHHOW OTYETHO-
CTH TI0 YTBEPKICHHBIM (hopMam.

B pe3ynbrare u3ydyeHus: JaHHON JTUCUUIUIMHBL Y oOydaromuxcs GOpMHUPYIOT-

csl crnenyroiue mpodeccuoHanbHble KOMIETEHITUH (2JIEMEHTHI KOMIIETEHITUH ).

Kox  opmyanposka Jrtanbl GOPMUPOBAHUA KOMIETEHIMHT
KOMIIeTeHIIHH
3nacT Tepmunonoruto reoxumudecckoir oodmactu. Ilo-
PAIOK M CYIIHOCTh KJIacCU(pUKALIMU HJIEMEHTOB
[TpuMeHATh T€OXMMHUYECKHE METOMbl HCCIeo-
BaHUA AJId BBIIIOJIHEHUA 3aaa4d I'€OJIOTHUH, I'€O-
OIIK — 3 -criocoGHOCTS He- | YMEET ¢bu3uKK, NETPOJIOTUH, TUAPOTEOJOTHH M HHXKe-
[10JI630BaTh B IIPOBECCHO- HEPHOU T€0JI0TUH, T€OJOTHH U F?OXI/IMI/II/I ropio-
HAJTBHOI JIeSTELHOCTH 0a- YMX MCKOIAEeMbIX, 3KOJIOIMYECKON Te0JIOTHH
30BBIC 3HAHHS MATEMATHKH W ['eonorndeckuMu METOAAMH INPOBEAEHHUS PabdoT
CCTECTBEHHBIX HAYK JUIs  pEUIeHHus  TeOXMMHUYECKUX  HayyHo-
UCCIIEI0BATENbCKUX MPUKIAAHBIX 3a1a4. Croco-
Brnaneer OEH HCIIONB30BaTh 0a30Bble KOMIIBIOTEPHBIE
IporpaMMbl cTaHiapTHoro mnakera Microsoft
Word u cienmann3upoBaHHbIE TETPOJIOTHUECKUE
IIPOrpaMMBL.




Tepmunonoruto reoxumuueckoir obmactu. Ilo-
PSJIOK M CYIIHOCTH KJIACCH(DHMKAIIMU AJIEMEHTOB,

3Haer METOJIbI HUCCIIEJOBAaHMSI UX CBOWMCTB, aKTyalb-
ITK-1- criocobuocts wc- HOCTH TEOPETHMYECKOW M HPAKTHYECKON 3HAYH-
MOJIb30BATH 3HAHUSA B 0071aC- MOCTH T€OXMMUYECKUX UCCIIeI0BaHMI
TH T€OJIOTHH, TCO(DU3HKH,
[IpoBoauTh HayuyHBIE HCCIEIOBAHUA B 00JIACTH
T€OXUMUH, THAPOTEONIOTUN U
. TCOXUMHH JUIS BBITIOJHEHHS 3a/ad T'eOJIOTUH
WH)XCHECPHOH I'€0JIOTHH, T'€O- o . ’
Ymeer reo(U3uKy, METPOJIOTUH, TUAPOTECONOTHH U WH-
JIOTUU ¥ TEOXUMUU TOPIOUUX .
KCHEPHOU T TUH, T TUU U TCOXUMHH TO-
MCKOIIaeMBbIX, 9KOJIOTHYE- CHCPHOM TCOJIONHH, TCOII0 o 0
o PIOYMX UCKOMAEMbIX, SKOJIOTHUECKON Te0IOrHH
CKOM reoJIoTuu AJis perieHus
HAy4YHO-HUCCIIEI0BATEIBCKUX I'eonormyeckumMu MeTogaMu MPpOBCACHUA pa60T
3a7a4 (B COOTBETCTBUHU C HA- JJIs1 peicHuA I'COXHMHUYCCKHUX Hay4HO-
MPABJICHHOCTHIO (HpO(bI/IJ'ICM) HCCJICIOBATCIbCKUX IPUKIIAAHBIX 3a1ad4. Cmnoco-
OIFOTOBKH Brnaneer OCH WCTIOJB30BaTh 0a30BbIE KOMIBIOTEPHBIC
IporpaMMbl CTaHIapTHOro makera Microsoft
Word u criennanu3upoBaHHbBIE TETPOJIOTHUECCKUE
MIPOTPaMMBI.
Oco0OeHHOCTH TONyYeHUsI TEOXUMHUYECKOW WH-
MK-2 - crnocobHOCTE camo- | 3HaeT dbopmaruu, €€ UCMOJIb30BaHUS B  HAYYHO-
TUYECKYI0 HH()OPMAIIHIO, UC- [TpoBoaWTh HaydYHBIC WCCIEAOBAHHUS B 0OO0JIACTH
M0JIb30BaTh B HAYYHO- Ymeer TE€OXUMHH M HCIIOJIb30BaTh HABBIKU TOJIEBBIX U
MCCIICI0BATEIbCKOM Jiesi- 1a00paTOPHBIX T€OXUMHUUYECKUX UCCIICAOBAHUM
Tenbgocm HaBBIKH TIOJICBRIX ['eonmornueckumMu MeTogamMu MpOBEACHHS padOT
1 TAbOPATOPHEIX ICONOTIHC- JUIS ~ pelIeHHs  TeOXMMHUYECKUX  Hay4HO-
CKHX HCCIIe/10BaHMiT (B COOT- HCCTIEA0BATEIbCKUX MPUKIAAHBIX 3a1a4. Crioco-
BETCTBHM C HAIpPaBICHHO- Brnageer OCH UCHONB30BaTh 0a30Bble KOMIBIOTEPHBIE
CTBIO (TPOQHIIEM) MOATOTOB- IporpaMMbl cTaHfapTHoro mnakera Microsoft
ki) Word u criennanu3upoBaHHbIE IETPOJIOTHIECKHIE
MIPOTPaMMBEI.
3HaeT COBPEMCHHBIC TIOJICBBIC M JTaOOPAaTOPHBIE
3Haer reoJorudeckue, reopu3nyecKue U HermocpescT-
BEHHO I'€OXUMHUYCCKUE TIPUOOPHI U YCTAHOBKH.
ITK-5 - roToBHOCTB K paboTe
[IpuMeHATh COBpEeMEHHBIEC TMOJEBBIX U Jlabopa-
HA COBPEMEHHBIX MOJICBBIX U
TOPHBIX TE€OJIOTMYECKUX, reo(pU3NIecKuX U reo-
71a060paTOPHBIX Te0JI0rHYIe-
Ymeer XUMHYECKHE TTPHUOOPEI.
CKHX, Fre0(pU3NYECKHUX, I'e0-
CoOupate 1 00pabaThiBaTh T€OXUMHUYECKYIO HH-
XUMHYECKHX pubopax, yc-
dbopmarmro.
TaHOBKax U 000pyJ0BaHUH (B
COOTBETCTBUH C HAIPaBJICH- Metoaukoii 00pabOTKH TeoXUMHUYECKON MHPOp-
HOCTBIO (popHIEM) IIPO- Maiuu B 0a30BBIX AJIEKTPOHHBIX MPOTPAMMHBIX
rpaMMbl OakanaBpHrara) Brageer KOMILIEKCaXx.
[lepenoBbIM OTEUECTBEHHBIM U 3apyOCKHBIM
OIIBITOM B 00JIACTH MPOBEJCHUS T€OXUMUICCKUX
HCCIIEJOBaHUM.
IIK — 7 - cnocoGHOCTH uc-
[Topsnok U CcymHOCTh KiacCU(pUKALUN JIEMEH-
M0JIb30BaTh 3HaHUA (QyHIa- .
TOB, METOJIbI UCCIICJJOBAHHUSI UX CBOWMCTB, aKTy-
MEHTAIILHBIX Pa3AesioB Qu- 3Haer

3UKH, XUMUH, YKOJIOTUH, UH-
(opMalMOHHBIX TEXHOJIOTHH

ATBHOCTh TEOPETHYECKOM M MPAKTHUYECKOM 3Ha-
YUMOCTHU I'€COXUMHNYCCKUX I/ICCJIG,Z[OBaHI/II\/JI




AJI1 pCHICHUS IMTPAKTUYCCKUX HpOBO,I[I/ITB HAaYYHBbIC HCCJICIOBAHUS B obnactu
3aaa4 B 00J1aCTH T'€0JIOTHH TCOXMMHUHU JOJIA BBIIIOJIHCHHUA 3aJad I'COJIOIUU,
VmMmeer FGO(i)I/BI/IKI/I, MEeTpOJIOrun, ruApOreoJIOTu U UH-
)KGHGpHOfI r€oJIoruu, rcojJoruu u rcoxuMuu ro-
prouux UCKOIIAEMBbIX, 9KOJIOTHUUYECKOM Ie0JI0ruu

['eonoruueckuMu MeToAaMH MPOBEACHUS PaboOT
JUISL  pEeIIeHUS ~ TFeOXMMHYECKHUX  Hay4HO-
HCCIeA0BaTeNIbCKUX NPUKIAAHBIX 3a1a4. Croco-
Bnaneer OCH WCIOJB30BaTh 0a30BbIE KOMITBIOTCPHEIC
MporpaMMbl CTaHAapTHOro Tmakera Microsoft
Word u crienmanu3upoBaHHbIC ETPOTOTHICCKHIEC
MIPOTPaMMBI.

st hopMHpOBaHUS BHINMICYKA3aHHBIX KOMIETSHIIMI B paMKaX IHCHUTLTAHBI
«l'eoxumMus NPUMEHSIOTCS CIEAYIOIIME METOJbl aKTUBHOIO U HHTEPAKTUBHOTO
00y4eHHs: METOJ KeCOB, METOJ] aKTUBHOT'O MPOOJIEMHO-CUTYallMOHHOTO aHAJIN3a,

IIPE3EHTALUU, KPYTJIbII CTOJ.

I. CTPYKTYPA U COJIEPJKAHUE TEOPETUYECKOM YACTH KYPCA
(18 YAC.)

Paznea 1. IlpeameTt reoxumumn, eé ucropus (2 yac.)

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

OBoJronMs TepMHUHA «reoxumus». Ilepsoe ynomunanue B tpynax @. IIEn-
oeitna (1838). Brimenenue nHayku akagemukom B.M. Bepnaackum (1863-1945).
PazButue npencrasnenuit akanemukoM A.E. depcmanom (1883—1945). Pacmu-
peHue cdepbl reOXMMHUYECKUX HCCIEIOBaHUN B KOCMHMUYECKYIO 3Py, MOHUMaHHE
reOXMMMH, KaK HAyKH 00 MCTOPUU XUMHUYECKHUX DJIEMEHTOB 3€MJIU U IIJIAHET 3€M-
HOM TPYIIIIBI.

[IpenmMer uccnen0BaHus F€OXUMUHM, COJIEP)KaHNE XUMUYECKUX JJIEMEHTOB B
reocepax, 3aKOHOMEPHOCTH IPOLIECCOB UX MUTPALMU, PACCESHUS U KOHLEHTpa-
. PaccMoTpenue reoxumus Kak HayKd, pa3BUBAIOLICICS HA CThIKE XUMUH, (pu-

3UKH, MaTCMAaTUKU, OMOJIOTUH M TCOJIOTHH.



Tema 2. IlpeanocblIKM K BO3HUKHOBEHHIO T'e€OXMMHMH M JTanbl eé
cranoBJienus (1 gac.)

[Ipennochuiku K BOSHUKHOBEHUIO T€OXMMUU: HAKOIUIEHUE CBEICHUN O TOp-
HBIX TIOpOJIaX, MUHEpajaxX, pyJax U METa/IOB C ITyOOKOW JApeBHOCTH. BeineneHue
MEePBOOBITHOTO, AaHTUYHOTO, CPEIHEBEKOBOrO (JIOHAYYHOTO) M HAYYHOT'O ATaIlOB
pa3Butus. Ilepconanuu B Hayke (Teodpact, [lnunuii, P.boitns, M.B.Jlomonocos,
A.JlaByasbe u npyrue). @yHIaMEHTAIbHBIE OTKPBITHUS, IOBJEKIINE POXKICHUE
HAyKH — reoxuMuu (moOe/la aTOMHO-MOJIEKYJISIPHOTO YYEHHUS, OTKPBITHE CIEK-
TPaJIbHOI'O aHaJM3a, OTKPBITHE Nepuoanyeckoro 3akoHa J[.M1.Meneneena).

OcnoBarenu reoxumuu: Bepuaackuii, ®epcman, [Nonsammuar, Knapk. Oc-

HOBHBIC 3aCJIyI', BKJIaJd B TCOXUMMUIO.

Paznean I1. diemMeHTHI siiepHoOii reoxuMuu (2 yac.)

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

ATOM — HAaUMEHbIIIAs] XUMUYECKHU HEJleMMas yacTula Beuiectsa. OTKpbITHE
cBoMcTB atomoMm, ombIT 3.Pesepdopma (1909). Crpoenue sapa: NPOTOHBI U
HEUTPOHBL. «SaepHoe BemecTBo». CTpyKTypa siapa, (akTopbl CTAOUIBLHOCTH SIED.

PannoaktuBHOCTH. Busbl pacnana. Buasl aToMOB (M30TOHBI, H30TOIIBI, H300apHhI).

Tema 2. U30TOnHBIE MeTOABI B HayKax 0 3emue (1 gac.)

AOcoioTHas TEOXPOHOJOTrWsl, €€ poJib B IHMKJIE HayK O 3emie.
[IpencraBnennss o  Bo3pacte 3emnu  (JlomoHocoB, broddon). 3akon
paauoaKTUBHOIO pacnajaa. PsAnbl pacnaja, HayajdbHbIE U KOHEYHBIE AJIEMEHTHI.
Bunbl abconmoTHOro natupoBaHus (KaJWW-aprOHOBBIM METOJ, JAaTUPOBAHHUE IO
TpeKam, paguoyTIECPOJAHBIM METOJl, PaAMOTEPMOIIOMUHECIIEHTHOE JIaTUPOBAHMUE,
PyOUIIUIA-CTPOHIIUEBBIA METO/, YPAH-TOPHUI-CBUHIIOBBIM METO]).

OpakIIMOHUPOBAHUE H30TOMNOB, €ro (akTtopsl. Poiab M30TOMHOrO aHanu3a

AJI1 pCIICHUS T'COJIOTMYCCKUX 3a/1a4.



Paspnea I11. Kocmoxumus (3 yac.)

Tema 1. BBenenue B kocmoxumuio (1 gac.)

Brenenue B kocmoxumuio. [IpenMer u o0bEKT, CBSA3b C APYTUMH HayKaMH.
Metonbl ucciaenoBaHul. [ 'MIOTE3bI BO3HUKHOBEHUS XUMHUUYECKHX 3JJIEMEHTOB.
Hyxkneorenes.

KocMmonoruss u kocMoronusi. PeBontonim B aCTpOHOMHUHM, TPEAOTPEAECTUB-
mue pazpuTue. OTKPBHITHE YHUKAIBHBIX XUMUYECKUX O0BEKTOB C OCOOBIMU CBOM-
CTBaMHU (KBa3aphbl, TaJJaAKTUKH C AKTUBHBIMU SIIpaMu, Mazapbl, yJIbCaphI).

Tema 2. IBoawonus 3Be31 (1 yac.)

[Ipencrasnenus o 3Be3aax. Mx 3apokieHUE, COCTAB, CTPOCHUE. [Tytu
SBOJIIOLMHA 3BE3J], B 3aBUCUMOCTH OT HMX MAacChl, CTaJWM LHKJIA: MPOTO3BE3]A,
(OKENITBIA  KapiaukK», «KpAacHbI TUraHT», MPEACBEPXHOBasi, CBEPXHOBAS.
TepMuHanpHas CTaIMKU PA3BUTHS: HEUTPOHHBIE 3BE3/1bl U UEPHBIC JIBIPHI.

Tema 3. T'eoxumusi Cosaneunoit cucrembl. IliaHeTrbl, acTepouabl,
MeTeopuThl. KocMuueckoe uziaydenne (1 gac.)

IInanetsl CoOJIHEYHON CHUCTEMBI: BHYTPEHHHE (IJIAHETHI 3€MHOM TPYIIIBL:
Mepkypuii, Benepa, 3emis, Mapc) u BHemiHue (ruianetsl rurantsl: FOnurep, Ca-
TypH, Ypan, Hentyn).

I'maBuBIe XmMudeckue dyeMeHThl Comneunor cuctembl: H, He, O, C, N,
Mg, Si, Fe, S. . OcobeHHOCTH reOXMMUH TUIAHET 36MHOM IPYMIIbl U IJIAHET THTaH-
ToB. [losic acTepoun1oB.

Jlyna — ectecTBeHHbIN ciyTHUK 3eMiu. Mcropust uzyuenus. Crpoenue Jly-
Hbl. OCOOCHHOCTh TE€UEHHUS Ie0JIornYeckux npoyecoB Ha Jlyne. ['eoxumus JIyHBI.
Peronut: MuHEpanbHBIA U XUMHUYECKUN COCTAB.

MeTeoputhl U «KOCMUYECKas MbUTh». OCOOEHHOCTH COCTaBa U CTPYKTYPHI

meteoputToB: cuaeputhl (Fe-Ni), cuneponutsl (Fe-kameHHbI€), a3ponuThl (KaMEH-



HbIE, aJFOMOCHWJIMKATBI), TEKTUTHI (CTEKJIOMOJOOHOE BEIIECTBO). XOHIPUTHI U
aXOHJIPUTHI.
«KocMuueckue Jiydm»: MPOUCXOXKICHUE, BUJIbI, BIUSHUE HA TEUCHHE €CTe-

CTBCHHBIX ITPOLCCCOB.

Paznen IV. BBegenue B KpUCTAJIOXMMHIO (2 4ac.)

Tema 1. Kpucrauioxumusi, eé MeCT0 B IeOXMMHUH, CBA3b C HAYKAMU
ecTecTBeHHOro nukJja (1 gac.)

Kpucranmoxumusi — paszaen T€OXUMUM, HU3YYalOUIUMA TMPOCTPAHCTBEHHOE
pAacoJIOKEHUE U XUMHYECKYIO CBSI3b aTOMOB B KPUCTAJUIAX, A TAKKE 3aBUCUMOCTh
(GUBUYECKUX U XUMHUYECKUX CBOMCTB KPUCTALINYECKUX BEIICCTB OT MX CTPOCHHUSI.
CBs13b KpUCTAUIOXUMUU C (puznueckuMu Haykamu. MccienoBarenbcKuil anmapar
KPUCTAIITIOXUMUHU.

Tema 2. OcHoBbI Kpucta/Lioxummu (1 gac.)

Tumnbl XUMUUYECKUX CBSI3€H B BEIIECTBE: METAIMUECKAsl, MOHHAsS, KOBAJICHT-
Has, octaTouyHas (Ban-nep-Baanbca). XMMUYECKHE CBA3M B MUHEpaIaX. ATOMHbIE
Y HOHHBIC PAINYChI, UX ONPEICIICHUE U MPAKTUUYECKOE PUMEHEHUE.

MopenupoBaHue CTpOCHUSI KPUCTALIMYECKUX PEIIETOK: IUIOTHEWIas yma-
KOBKa IIapOB M KOOPAMHAILIMOHHBIA MHOTOrpaHHUK. [TOoTeHIIMan noHU3aluu U 10-
aspuzauusa. DHepreTudyeckuid kodpduuuent (mo depcmany). DnexTpooTpuiia-

TENbHOCTH. I30MOppuU3M: (haKTOPHI U THIIHI.

Pasnen V. BHytpenHue 000s0uku 3emim. I'eoxumus surocdepsl

(4 uac.)

Tema 1. Buyrpennee crpoenmne 3emin. MeToabl M3yYeHHs, COCTAB M
cTpoenue autocepni(1 gac.)
Brinenenue obonouek 3emun: ruapocdepsi, atMmochepsl, 6uochepsl, 3eM-

HOW KOPBI, MAaHTHH, SApa. MeTO bl U3yUeHUS TNIyOMHHOTO CTPOCHHSI 3¢MHOW KOPBI:



ceiicmuueckast Tomorpadusi, OrpeeJIeHHe CUITbI TSHXKECTH Ha 3¢MHOW MMOBEPXHOCTH
U TPaBUTALMOHHON MOCTOSTHHONW (TOMIICOH); MOMEHTa UHEPLIMHU 3eMJIH; U3yUeHUE
3HAYEHUH TEIJIOBOrO MOTOKAa B pa3HbIX pailoHax 3emiid; JIabopaTOpHOE HUCCIe0-
BaHHE IUIOTHOCTH U MPOYHOCTH MOPOJI, MOAECIUPOBAHUE ITOBEAEHUS ITIOPOJI B YCIIO-
BUSIX CTpecca. Bpiaenenue ceiicMuueckux rpaHull, UX T'€0JOTHYecKas CylIHOCTh U
COCTOSIHUE BEILIECTBA.

JIutocdepa. Knapku XuMu4eckux 3J1€MEHTOB: OTKPBITHE, POJIb B TEOXUMHUHU.
KOHTHHEHTAIBHBIN U OKEAHUYECKUM TUIIBI 3€MHOW KOPBI. CrpoeHne, MuHe-
pPaNbHBIM U XMMUYECKUH COCTaB BHYTPEHHUX 30H 3€MJIM: MAHTHH U s1pa.

Tema 2. I'eoxumust armocgepni(1 yac.)

[Tonumanue arMocgepsl Kak razoBoi o6osouku 3emun. Ctparuukauus u
coctaB armocdepsl. [Ipoucxoxaenue u 3ostonust armocdepsl 3emiu. [Ipoueccsl,
dbopmupyronue armocdepy. ['eoxumus razop atmocdepsl (o A.M.Ilepensmany).
«T"a3p1 murochepsr — momzemuas atmocdepa» (B.U.Bepranckmuit).

DkoJorus u npobdiaemMa coXxpaHeHus: aTMOCHEPHI.

Tema 3. I'eoxumus ruapocgepsi(1 yac.)

[Tonumanue runpocdepsl B y3KOM (TIPEPHIBUCTOM) U MIUPOKOM (HETPEPHIB-
HOM) 3HaYCHHMH cJioBa. MupoBOil okeaH. [IOBEepXHOCTHBIM M MOJA3EMHBINH CTOK U
00OHOBJIEHHE THIPOCHEPHI. CpoiicTBa BOJbI (TEILUIOEMKOCTh, TEIUIOTA IUIABIIE-
HUS U ucnapeHus). Mopckue U BHYTpUMAaTEpUKOBbIE BOJbI. [IIIOTHOCTH M cole-
HOCTb BoJ MupoBoro okeana. ConeBol coctas Boa. buora.

OBomonnss MUpOBOTrO OK€aHa, CBSA3b C 3BOJIOLMEN 3eMiu. DTalHOCTh pas-
BUTHS OKEaHA.

Ponb okeana B HapogHOM XO3SHCTBE: MUILEBbIE MPOIYKThI, MUHEpPAJIbHBIC
pecypcebl, 3HEPrus IPUIMBOB U OTJIMBOB, IPY30IIEPEBO3KHU.

['eoxumusi BHYTPUMATEPUKOBBIX BOJ, CBSI3b C IIMPOTHOW 30HAIBHOCTBIO.
Boanas Murpanusi XuMHY€CKUX 3J1€MEHTOB.

Tema 4. I'eoxumus 6uocepni(1 yac.)

[Tonsarue Ouochepst (mo XK.b.Jlamapky). JleranbHas pazpaboTka y4eHHUs O

ouocdepe (B.U.Bepnanckwuii). Aciextsl uzyuenus 6uochepsl. ['eoxumus KuBOro



BemiecTBa. buoduiubHbie >memMeHTH. ['eoxuMuueckne XapaKTepUCTHKU: KodDdu-
IUEeHT OMODMIBHOCTH M KOG (PUITMEHT OMOIOTHYECKOTO TOTIIOICHUS.
buonutel — mopoasl U MUHEPAJbl, KAK UCTOYHUKHU TOJIE3HBIX HCKOTAeMBbIX.

buocdepa kak gactb Hoochepsl U 0OBEKT TEXHOTECHE3A.

Paszgen VI. O0mue xapakTepucTuK MUTPaluM 3JieMeHTOB (3 yac.)

Tema 1. Buyrpennue ¢pakropsl murpanuu(l yac.)

OcHoBHOI1 reoxumuyeckuid 3akoH B. M. I'ompammuara rinacur: «Kimapku
AJIEMEHTOB 3aBUCSAT OT CTPOEHUS aTOMHOIO f/Ipa, @ UX MHUIPALUs — OT HAPYKHBIX
DJIEKTPOHOB, ONPEICISIOIMX XUMHAYECKUE CBOMCTBA JJIEMEHTOBY». B3aumMonuencr-
BUE€ C TEOXUMHUYECKUMU Oaphepamu, TUII CBSA3EH U XMMHUYECKUE CBOMCTBA OMpE/Ie-
JISIFOTCS. CTPOCHUEM DJIEKTPOHHBIX 000104eK. Murpanus — nepemMerieHiue Xumuyie-
CKUX DJIEMEHTOB B IPOCTPAHCTBE reocucTeM. [IpuumHBI, BIHSIOMIME HA 3aKOHO-
MEPHOCTH HMX pACCesHMs] M KOHIIEHTPAIlMU, HA3bIBAIOTCS (DAKTOpaMu MUTPAIIUU.
A.E. ®epcman pazgenin (HakTopbl MUTPAIlMU 2JIEMEHTOB Ha BHEITHUE U BHYTPEH-
HUE.

BuyTtpennue (axTopbl 00YyCIOBJIEHBI CTPOCHHMEM aTOMOB 3JEMEHTOB, HUX
CIIOCOOHOCTBIO J1aBaTh JIETYYUE WJIM PACTBOPUMBIEC COCIIUHEHUS, OCAXKIAThCA U3
pactBopoB u pacmiaBoB. Kmaccudukanms J[x. Cmaiica: COOTBETCTBHE CBOMCTB
XUMUUYECKHUX DJIEMEHTOB CTPOCHUIO UX AJIEKTPOHHBIX 000JI0UEK.

BnusiHne knapka Ha MUTPALMIO, BBIJICIAKOTCS AaTOMHBIE U MACCOBBIE KIIAPKHU.
CriocoOHOCTh 2JIEMEHTOB K MUHEPaJIO00pa30BAHUIO OINPEACNISIOTCS OTHOINICHUEM
YHCJIa MUHEPAIOB JIAHHOTO JIEMEHTA K €ro KJIApKy B 36MHOU KOPE.

Tema 2. Buemrtnne gpaxkropsl murpamnuu (1 gac.)

Buemnue ¢aktopbl MUTpalMi XUMHUYECKUX 3JIEMEHTOB O0YCIaBIMBAIOTCS
Cpeloii, OKpy KaroIllell MUTpUpYIOIUE 3IeMeHThl. Beaymumu daktopamu cpeisl,
BIIMSIIOIIMMHA HAa MUTPALMI0 XUMHYECKHX JJIEMEHTOB, SBIAKOTCS: TEMIIEpATypa,
JaBJICHWE, KOHUEHTpAIMs PAcTBOPOB. Takke BIMSIOT: OKHMCJIUTEIBHO-

BOCCTaHOBUTEIILHBIN MNOoTCHOMAJI  CPCAbI (paSHOCTB IIOTCHOHMAJIOB B ICIIH



OKUCIIUTENb-BOCCTaHOBUTENh, €H), copOuuoHHAsE CIMOCOOHOCTh KOJTOMAHBIX
CUCTeM (3aBUCHUT OT UX MOBEPXHOCTHBIX CHJI); OKUCIUTEILHO-BOCCTAHOBHUTEIbHAS
00CTaHOBKA, JKU3HEJEATEIbHOCTh OPraHU3MOB, HAIMYKME TUMOMOP(HBIX MOHOB B
MoYBax M Bojax, peiabed.

30HBI MWUTpALMM: THUNEPreHHass U TrurnoreHHas. TepmoauHamuka (U3UKO-
XAMHUYECKON MUTPALINH.

Tema 3. I'eoxumuueckune npoueccbl. THNBI reOXUMUYECKUX OapbepoB
(1 gac.)

Bremane n BHyTpeHHHE (PAaKTOPHI MUTPAITUU B COYETAHUHU CO CPENOM CO3-
JAI0T YCJIOBHUS, MPU KOTOPBIX MPOUCXOIUT TpaHC(HopMaIus TIPUPOIHBIX COCIUHE-
HUM, IEPEerpynnupoBKa aTOMOB, HOHOB U YCTaHOBJIEHUE OTPEICIEHHOI0 PaBHOBE-
cus. I'eoxummudeckuii mporecc — GU3UKO-XUMHUECKHE TIPUPOIHBIE PEaKIIUH, B pe-
3yJIbTaT€ KOTOPBIX PACOPEACISIOTCA aTOMbl U COCAUHEHUS B MPOCTPAHCTBE U BO
BPEMEHM JJIsl TOCTUXKEHUSI PABHOBECHS, XapaKTEPHOI0 MPU JTAHHBIX TUIPOTEPMHU-
yeckux ycioBusx 3emMHoi#l cpenbl. [lo A. U. Ilepenbmany (1989), 3to reoxumuue-
CKHI 0aphep - «y4aCTOK 3€MHOW KOpPbI, B KOTOPHIX Ha KOPOTKOM pPAaCCTOSTHUU
MPOUCXOJUT PE3KOE YMEHBIIICHWE WHTCHCUBHOCTH MUTpPAIMUd XUMHUYECKUX dJie-
MEHTOB M, KaK CJEJCTBUE, UX KOHUECHTpalus». BbIJIEICHO JBa OCHOBHBIX THIIA
OapbepoB — MPUPOJHBIE U TeXHOTeHHBIC. [IpupoaHbie Oaphephl AENATCS Ha TpU
KJIacca: MEXaHUYECKHUH, (PU3UKO-XUMUYECKUH, Onoreoxumudeckuii. TeXHOreHHbBIS

6apBCpBI noapasacIAOTCA B 3aBUCMMOCTH OT BHJJda TCXHOT'CHHBIX ITPOICCCOB.

Paznen VII. I'eoxummnuyeckue 0cO0eHHOCTH cpeabl (2 yac.)

Tema 1. T'eoxumusi TMNOTeHHBIX (JHIAOTE€HHBLIX) W THUIEPreHHbIX
(3x30oreHnbIx) npoueccon(l yac.)

I'eoxumuss MarmaTrueckoro mnpouecca. MarmaTuyeckuii mpouecc OXBaThIBa-
€T 3eMHYI0 KOpYy M 4acTh BepxHeil ManTuu (A. U. Ilepensman, 1989). I'unoressl
dbopMupoBaHUS OCHOBHBIX MAarMaTHM4e€CKUX paciulaBoB. MarmMa — OTHEHHO-

)KI/II[KI/Iﬁ AJIIOMOCHUJIUKATHBIN paciuiaB, B KOTOPOM IPCAIIOJIaracTcss HaJIU4YHuC BCCX



3IIEMEHTOB, COAEpKaIMXCcs B 3eMHOU Kope. OOiue napaMmerpbsl MarMaTU4ecKOro
mpoliecca: Temrneparypsl U riayOuHsl. [Ipoiiecchl MarMaTueckoro MUHEpaIooopa-
30BaHMUS.

[TermaTuToBsIi mponiecc. Meracomaro3. Meramopdusm. [loctmarmaruye-
CKMil mporiecc: oOpa3oBanue (a3, CIEAYIOMIMX IOCJIEe KPUCTAUIM3ALUUA CaMOTO
paciiaBa M 4acTo OT HEro MPOCTPAHCTBEHHO M XPOHOJOTHYECKH 000COOJICHHBIE.
Bynkanunueckue BO3rOHBI, MErMAaTUTOBBIM, MHEBMATOJIUTOBO-TUIPOTEPMANIbHBIM,
KOHTAKTHO-METAaCOMATHUUYECKUN U TUIPOTEPMAIIbHBIN MPOIECCHI.

Metamoppusm — npeoOpazoBaHHe OCAJOUYHBIX U MAarMaTHYECKUX MOPOJI MOA
BIIMSIHUEM BBICOKUX TEMIIEPATyp, JABJICHUI M AKTUBHOCTH JKUJKUX PaCTBOPOB.
Crenenu 1 30HbI MeTamMop(du3Ma. AHATEKCHUC U MTAJTUHT€HE3.

[TonsATME THIIEPreHHBIX MPOLIECCOB, 30HBI TUIIEPTeHe3a. [ uneprenes mpore-
KaeT B MHTepBayie TeMieparyp oT — 60 no + 60 °C u naBienuii 1-25 at™ 1pu BbI-
COKOM KOHIIEHTPAILMU KUCIOPO/Ia, YIJIEKUCIOTO ra3a u BoJibl. AKTHUBHO IPOTEKAET
MPOLIECC OKHUCICHMS, TUIPOIU3, Tuapartamus, copOius. Kopbsl BbIBeTpuBaHUA,
amtoBui. OCOOEHHOCTU T€OXUMUUECKUX OaphepoB 30HBI runeprene3a. Boanas mu-
rpanus, KouionHas murpamus. OcoOeHHOCTH OMOTE€HHOW MUTPAINH 2JIEMEHTOB

Tema 2. I'eoxumuueckne Janamadroi(1 yac.)

[ToHsiTHE O TEOXMMHUYECKOM JaHAMA(Te, €ro TUIBL. PaccCMOTpeHHE TeoXu-
MUYECKOTo JanmamadTa, Kak chepbl COMPUKOCHOBEHHS 0007104YeK 3eMIId U Cpelie
0o0WTaHUs )KUBOTHBIX M YeJoBeKa. MeTo/lbl U MOAXObl K U3YYEHUIO T€OXUMUYE-
CKHX JIaHAMA(TOB — ChEMKa, OPOOOBAHNE U MOHUTOPHUHT COCTOSTHHSI.

Kocmuueckue MCTOJbI B HCCJICAOBAHN JIaHILU_Ia(i)TOB.

II. CTPYKTYPA U COJAEPXKAHUE MPAKTUYECKOMN YACTH KYPCA

IIpakTuyeckue 3ansarus (36 yac.)

3ansaTue 1. AKTyaJIbHBIE 3a1a4H, peliaeMble reoxumueii (4 yac.)



I. BpisicHeHne  3aKOHOMEpPHOCTEHM  pacupedciieHHus  XUMHUYECKHUX
3JIEMEHTOB B pPa3iIM4YHbIX 000j04ykax 3emiu. l3ydeHue 3aKkOHOB MHTrpaLuu
9JIEMEHTOB M NPUYMH UX KOHLEHTPAUMU MPU PA3IUYHBIX TIEOJIOTMYECKUX
poLeccax.

2. YcTaHOBIEHHE T€OXUMHUYECKOH CielManu3aluy OTAEIbHBIX o0nacTen
(peruoHasibHas T€OXUMHMSI) B CBS3M C MX CTPOCHHEM M BO3PACTOM. Y CTAHOBJIEHUE
MOBEJICHUS OT/AEIBHBIX IEMEHTOB B MPUPOIHBIX Mpoleccax. BeipaboTka HOBBIX U
pPa3BUTHE CYILIECTBYIOIIUX TIE€OXMMHYECKUX METOJ0B MOHMCKAa MECTOPOXKIACHUM

MOJIE3HBIX UCKOTTAEMBbIX.
3ansaTue 2. U30TonHbie MeTOAbI B HAayKax 0 3emuie (4 yac.)

l. AOCOIOTHas TEOXpPOHOJIOTHsI, €€ pPOJb B IMKIE HAyK O 3emie.
[IpeacraBinenuss o Bo3pacTe 3eMJM. 3aKOH paJUOAKTUBHOIO pacnaga. Psabi
pacrajia, HayaJabHbIE U KOHEUHBIE AJIEMEHTHI.

2. Bunpt  aGcomoTHOro  maTupoBaHus — (KaJdWi-aprOHOBBIA  METO,
JaTUPOBAHUE o TpeKawm, paguoyTiIepOaHBIMN METO/I,
PaIuOTEPMOJIIOMUHECIICHTHOE ~ JTaTUPOBAHUE, PYOUIUN-CTPOHIMEBBIM METOJ,
YPaH-TOPUIA-CBUHIIOBBIA MeTO[). DpaKIMOHUPOBAHUE H30TOIOB, €ro (haKTOPHI.

Ponp u30TONMHOrO aHanu3a Jjisl peeHus: Fe0JI0TMYEeCKUX 3a/1a4.
3ansaTue 3. OcHOBBI KpucTa/LIOXUMKH (4 Yac.)

1. Tunpl XMMHUYECKHX CBS3E€M B BEIIECTBE: METaNIMUECKas, HMOHHA,
KOBaJIeHTHas1, octaro4yHas (BaH-nep-Baanbca). XMMHUECKHE CBSI3M B MHUHEpaiax.
ATOMHBIE U HOHHBIE PAJUYChl, UX ONPEAEICHUE U IPAKTUYECKOE NPUMEHEHHUE.

2. MopnenupoBanue CTpOEHUs KPUCTATUIMYECKUX PELIETOK: IUIOTHEUIAs
yIIaKOBKa IIApOB M KOOPJAMHALMOHHBIM MHOrorpaHHuk. [loTeHnnan moHusauuu u
noJyigpuzanus. JHepreruyeckuili koadhduiuent (no depcmany). DIeKTpOOTpULIA-

TeabHOCTh. 3oMOphu3M: HaKTOPHI U TUIIHI.
3anstue 4. OCHOBHBbIC NPUHIHUIIBLI KIAcCH(PUKALMU B reoXuMuH (2 yac.)

1. HpI/IHI_II/IH T'COXUMHNYCCKHUX KJIaCCI/I(i)I/IKaIII/Iﬁ — BBIACJIICHHUC KaKOI'o0-

00 ITPpU3HaAKa XUMHUYCCKOI'0O 3JICMCHTA B KAYCCTBC OCHOBOIIOJIAraromiero.



3ansTue 5. BuyTpennee crpoenue 3emun. MeToabl H3y4eHusl, COCTaB M

cTpoeHue autocdepsnl (4 yac.)

1.  Brzenenue obonouek 3emiuu: ruapocdepsl, atmochepsl, ouochepsl,
3eMHOM KOpBI, MAHTHUH, siipa. MeTopl u3ydeHusi TIyOMHHOTO CTPOCHHUS 3€MHOU
KOpBL: celicMuuecKass ToMOrpadus, OINpeAesIeHHE CUJIbl TAKECTH Ha 3€MHOMU
NOBEPXHOCTU M T'PaBUTAUMOHHOM IOCTOSIHHOW; MOMEHTa HWHEPLHMH 3eMIIH;
U3y4YEHHE 3HAaYEHUM TEIIOBOrO MOTOKA B Pa3HBIX palloHAaX 3eMJiH; JlabopaTOpHOE
MCCIIEOBAHUE IUNIOTHOCTU U MPOYHOCTH MTOPOJI, MOAEIUPOBAHUE TTOBEICHUS ITOPOJT
B YCIOBMAX cCTpecca. BblaeneHne CeHCMHYECKMX TPaHMI], HUX TIeO0JOTHYecKas
CYIIHOCTb ¥ COCTOSIHHE BEILECTBA.

2. JIutocdepa. Knapku XUMUYECKHUX 3JIEMEHTOB: OTKPBITHE, pOJIb B
reoxumMuu. KOHTUHEHTaIbHBIA U OKEAaHWYECKUN TUIIBI 3€MHOU Kopbl. CTpoeHwue,

MUHEPAJIbHBIA U XUMUUECKUN COCTAB BHYTPEHHUX 30H 3€MJIM: MAHTHUH U Spa.
3ansTue 6. 'eoxumust armocdepsl u ruapocdeps! (6 yac.)

I. [lonnmanue  atmocdepbl  Kak  Tra3oBoil  000JOYKKM  3eMiiu.
Crpatudukamus u coctaB armocdepsl. [IpoucxoxaeHne u BOIIOIUS aTMOCPEPbI
3emnu. IIpoueccel, popmupyromiue atMmochepy. ['eoxumus razoB armocdeps! (1Mo
AN .Ilepenbmany).

2. Okosorust W mpobiema coxpaHeHus armocdepsl. Ilonumanue
ruapochepsl B y3KOM (IPEPHIBUCTOM) W IIMPOKOM (HENPEPHIBHOM) 3HAYEHUU
cinoBa. MupoBoii okeaH. [IoBEepXHOCTHBIM M TOA3EMHBIN CTOK U OOHOBIICHHE
ruapochepsl.

3. CBolicTBa BOJIbI (TEIJIOEMKOCTh, TEIUIOTA IUIABJIICHUS U HUCIAPEHUs).
Mopckue U BHyTpUMAaTEepUKOBbIE BOJIbI. [1MOTHOCTE M coseHocTh BoA MupoBoro

okeana. CoJieBou cocTaB BoA. buora.
3austue 7. Buyrpennune ¢paxkropsl Murpauuu (4 yac.)

1. OcHoBHOU reoxumudeckul 3akoH B. M. I'onpammvuara. B3aumonei-
CTBHE C TCOXMMHUYCCKHMHU OapbepaMu, THI CBSA3CH M XUMHYECKHE CBOMCTBA OTIpe-

JEJSIFOTCS. CTPOEHUEM DJIEKTPOHHBIX 000s104eK. Murpanusi — nepeMelieHne Xumm-



YECKHUX JIEMEHTOB B IIPOCTPAHCTBE TeocucteM. [[puumHbl, Bausdromume Ha 3aKOHO-
MEpPHOCTH HMX pacCesHHsl U KOHLIEHTpAIlMU, HA3bIBAIOTCS (PAKTOpaMHu MUTpALIUU.
Pazgenenue hakTopoB MUTpALIMU JIEMEHTOB Ha BHEIITHUE U BHYTPEHHHUE.

2. BuyTtpennue (axtopbl 00yCIOBIEHBI CTPOCHHEM aTOMOB JJIEMEHTOB,
UX CIIOCOOHOCTBIO aBaTh JIETYYUE WIH PACTBOPUMBIE COSTUHEHUS, OCAXKIATHCS U3
pacTtBOpoB U paciuiaBoB. Kiaccudukanusa [[x. Cmaiica: cOOTBETCTBHE CBOICTB

XUMHUYECKUX 3JIEMEHTOB CTPOEHUIO UX 3JIEKTPOHHBIX 000JI0UEK.
3ausaTue 8. BHemnue ¢pakropsl Mmurpanuu(4 yac.)

l. Buemnne (akToppl  MHUIpallMd  XMMHYECKHX  BJIEMEHTOB
00yCJIOBJIMBAIOTCSL CPENOM, OKpYXkaloLIEed MUTPUPYIOLIME 3JeMeHThl. Bexyummu
(dakTopaMu cpefbl, BIMAIOIIMMU Ha MUTPALUI0 XUMHYECKUX 3JIEMEHTOB,
ABIIAIOTCS: TEMIIEpATypa, AABICHUE, KOHLEHTpALUs pacTBOPOB. Takike BIMSAIOT:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIA MOTEHLIHAT Cpeabl (Pa3HOCTh MOTEHIUAIOB B
LENH OKUCIIUTEIb-BOCCTAaHOBUTEND, €H), copOIoHHas c1ocoOHOCTh KOJIOMTHBIX
CUCTEM (3aBUCHUT OT MX MOBEPXHOCTHBIX CHUJI); OKUCIUTEIbHO-BOCCTAHOBUTEIbHAS
00CTaHOBKA, KU3HEAEITEIIbHOCTh OPraHU3MOB, HAJIMYHE TUIIOMOP(HBIX HOHOB B
IIOYBaxX U BOJAAX, peibed.

2. 30HBl MUTIpALlMU: THUIIEPIr€HHas W THUIOreHHas. TepMOoAMHAMHKA

(U3BHKO-XUMUYECKOW MUTPAIIHH.
3ansaTue 9. Tunsl reoxumMuveckux 0apbepos (4 yac.)

l. Baemnue u BHyTpeHHHE (akTOpbl MUTPALIMU, KOTOPbIE B COYETAHUU
CO Cpelod CO31alT YCIOBUSA, IPHU KOTOPHIX IPOUCXOIUT TpaHchopManus
IPUPOJIHBIX COCIWHEHUM, IEPErpynnupoBKa aTOMOB, MOHOB W YCTaHOBJICHUE
OIIPENICIICHHOT'O PABHOBECHSI.

2. ['eoxumuyeckuid mpouecc — (U3MKO-XUMHUYECKHE MPUPOJIHbBIE
peakuuu, B pe3yJIbTaTe KOTOPBIX PACHPEACISIOTCS aTOMbl M COCIMHEHUS B
IIPOCTPAHCTBE M BO BPEMEHM JUIsl JOCTHMIKEHHsI PABHOBECHS, XapaKTEPHOrO IpHU
JAHHBIX THUAPOTEPMHYECKUX YyCIOBHSAX 3eMHOM cpenbl. I[lo A. W. Ilepenbmany

(1989), aT0 reoxumuueckuii O6apbep - «ydacTOK 3€MHOM KOpPBI, B KOTOPBIX Ha



KOPOTKOM PAacCTOSIHUM MPOUCXOJIUT PE3KOE YMEHBIIEHUE HWHTEHCHUBHOCTHU
MUTPALIMM  XUMUYECKUX DJIEMEHTOB U, KakK CJEJCTBUE, HX KOHIECHTPALIM.
BoeigeneHo JBa OCHOBHBIX THNA OapbepoB — MPUPOAHBIE M TEXHOTCHHBIEC.
[Ipuponusie OGapbepbl HeNsATCS HAa TPU Kiacca: MEXaHUYECKUH, (PU3HUKO-
XUMUYECKUH, OmoreoxumMuueckuil. TexHOreHHble Oapbepbl MOAPA3NEIAIOTCS B

3aBUCUMOCTHU OT BHd TCXHOI'CHHLIX IIPOLIECCOB.

JlabopaTtopHbie padoTtsl (36 1ac.)

JlaGoparopnass padora Ne 1. Pacuer cymMMBbI OKCHIA0B HIEJOYHBIX Me-
TAJUIOB HA OTJeJIbHbIe KOMIIOHEHTHI H MOCTPOeHHe rpadpukos (6 1ac.).

[TpousBoauTcsi 06paboTKa pe3ysIbTaTOB XMMUYECKUX aHAJIU30B U pasjele-
HUE CYMMbI OKCHUJIOB IIEJIOYHBIX METAJJIOB HA OTJEIbHbIE KOMIIOHEHTHI.

JlaGopaTopnas padora Ne 2. OnpenesieHue KJIapKa KOHIEHTPAUUM W
MOCTPOCHHUE I'PA(PUKOB pacnpeneeHus 3J1eMeHToB (6 yac.).

Ocy1iecTBiisieTcsl ONpeaeieHne Kiapka KOHLEHTpPAaUuu U IOCTPOECHHE Irpa-
(bUKOB pacrpeieseHus.

JlabopaTopHas padora Ne 3. OnpenejieHne MUIPalMU 3JIEMEHTOB B 30He
JK30reHe3a (6 yac.).

PaccunTtsiBaeTCsl HanpaBIeHUE MUTPALIUU XUMHAYECKUX 3JIEMEHTOB B ITOYBE.

JlaGoparopnass padora Ne 4. OnpenesneHue cyOMOJAJBHOIO COCTaBa
rOpHOM nmopoasl (6 4ac.).

Ha ocHOBaHMM XMMHUYECKOTO aHAJIW3a TOPHBIX MOPOJ ONPEAEISIETCS UX Be-
POSITHBIN MUHEPAJIbHBIN COCTaB.

JlaGoparopnasi pa6ora Ne 5. BUOMOHUTOPHHT W aHAJNW3 NMOJY4YEHHBIX
pe3yabTaroB (6 yac.).

[IpoBoauTcs cpaBHEHHE KOHIEHTpPALMil TSKENIbIX METAJIOB B 0oOpasiax

paCTeHI/Iﬁ Ha ITYHKTaX MOHHUTOPHHTA.



JlaGopaTopHasi padora Ne 6. AHa/Iu3 pe3yJbTATOB JUTOT€OXUMHYECKUX
CheMOK NMPH MOMCKOBO-OLIEHOYHBIX pPadoTax HAa pyAHbIE MOJe3Hble HCKOMAe-
Mble (6 gac.).

[TpousBoaNTCS aHANM3 W MHTEPHPETALMs KapT KOHIEHTPAIM XUMHUYECKUX
AJIEMEHTOB (30J10Ta, OJIOBA, CBMHIIA, IIUHKA U T.N.) B COMOCTABJICHHH C T'€OJIOTO-
MOVICKOBBIMH KapTaMH.

III. YYHEBHO-METOJUYECKOE OBECIIEYHEHHUE
CAMOCTOSTEJBbHOM PABOTHI OBYUYAIOHIUXCS
Y4eOHo-MeTomuueckoe obOecreueHne CaMOCTOSITEIbHOH pPaboThl 00yuaro-
nuxcs no aucuuiuinHe «I'eoxumusy npeacrasieno B [Ipunokenun 1 v Bkiroyaer
B ce0s:
r1aH-rpaduK BBITIOJHEHUS CaMOCTOATEILHON Pa0OThI M0 JTUCIUILIMHE, B TOM
YuCJIe MPUMEPHBbIE HOPMBI BPEMEHH Ha BBHITIOJTHEHUE T10 KaXKJIOMY 3aJIaHHIO;
XapaKTEPUCTHKA 3aaHUN JUIsl CAaMOCTOSTEIHLHON pabOThl OOYyYarONIUXCs |
METOIMYECKHE PEKOMEH IAINHU 10 X BBITIOJIHCHHUIO;
TpeOOBaHMS K MPEACTABICHUIO U OPOPMIICHUIO PE3yJbTaTOB CAMOCTOSTEb-
HOM paboOTHI;

KPUTCPHUHN OLCHKH BBIIIOJIHCHUA CaMOCTOSITEJIbHOM pa6OTBI.

IV. KOHTPOJIb TOCTUXKEHUS LIEJIEH KYPCA

Ne KonTponupyemslie Kopp! u stamnsl hopmMupoBaHus OneHouHBIE CpeCTBA
n/n pas3zensl / TEMBI KOMIIETEHIINH TeKyuit TIpomesxy
AUCHHATUTAHBI KOHTPOJIb TOUHAas
aTTecTall
us
1. AGCOTIOTHAS OIIK-3 3HAeT YO-1. Bonpocsl
r€OXpPOHOJIOTHSA, €€ CobecenoBanmue | K
pOIIb B LHKJIE HAYK O yMeeT [1P-1 Tecr 1 JK3aMEHY
3emite. BJIAJICET [1P-2 1-4
[IpencraBnenus 0 KoHTtposnbHas
BO3pacTe 3emuy. pabora 1
3akoH
pasmoaKTUBHOTO
pacnaza. Panpr
pacnaga, HadajbHbIE
u KOHEYHbIE




OJICMCHTBI.

MeTtonanl W3yYCHUS
r7TyOMHHOTO CTPOCHHUS
3€MHOH KOpBI:
cericMuyecKas
Tomorpadws,
OMpEeNEeJICHUE  CHJIbI
TSKECTH Ha 3E€MHOU
MMOBEPXHOCTHU u
IPaBUTALMOHHOU
MOCTOSIHHOIA;
W3y4YCHUE 3HAYCHUU
TEIJIOBOTO IMOTOKa B
pa3HbIX parioHax
3emuu; 1abopaTopHOE
HCCIIEIOBAaHUE
MJIOTHOCTHU u
MIPOYHOCTH IIOPOJ,
MOJEJIMPOBAHUE
MOBEJIEHUsI TIOPOA B
YCJIOBHSIX CTpecca.

[TK-1

3HaAcCT

yMeeT

YO-1.
CobecenoBanue

BIAajEeET

I1P-2
KonTtponbsHas
pabota 2

Bomnpocsr
K
HK3aMeHy
5-8

Jlutocdhepa. Kiapku
XUMHUYECKHUX
JJIEMEHTOB:
OTKpBITUE, pOJb B
TCOXHUMHUH.
KoHTuHEHTaNbHBIN U
OKECAHUYECKHI  THUIIbI
36MHOM KOPBI.
Crpoenue,
MHHEPAIbHBIN u
XUMHYECKHA  COCTaB
BHYTPEHHUX 30H
3emnu: MaHTHH U

anpa.

[1K-2

3HaAcCT

YO-1.
CobecenoBanue

yMeeT

BJIAJIEET

IIP-1 Tect 2

Bomnpocsr
K
HK3aMEHy
9-12

XHWMHYECKUE CBS3H B
MHHEpanax. ATOMHbIE
U HOHHBIE paJUYCHhI,

IIK-5

3HaCT

YO-1.
CobecenoBanue

yMeeT

I1P-1 Tect 3

Bomnpocsr
K
9K3aMEHY




UX OIpeleleHue u
IIPAKTUYECKOE  IpH-
MEHEHHUE.
MonaenupoBanue
CTPOEHHSI KPHUCTAJLIH-
YECKUX PEIIETOK:
IJIOTHEWIIAs yIaKOB-
Ka IIapoB U KOOpIH-
HaIlMOHHBIA  MHOTO-
rpaHHuk. [lorennman
MOHM3AIUHN U NOJISPH-
3anud.  DHeprerude-
ckuii ko3 durmeHt
(o depcMmany).
DNeKTpOOTPHUIIATEIh-
HocTh. M3omopdusm:
(baKTOpHI ¥ TUTIBL.

BJIAJIEET

I1P-2
KoHntponbHas
pabora 1 TIP-2
KoHntponbHas
pabora 3

13-16

VYcranopneHue
reOXHUMHYECKOU
CIIeIUaJIN3aIun
OTHEIbHBIX O0JacTei
(pernonanbHas
TCOXUMHUSI) B CBSI3U C
WX  CTPOCHHEM U
BO3PACTOM.
VYcranopneHue
MMOBEACHUS
OTICIBHBIX
9JIEMEHTOB B
MIPUPOTHBIX
npoiieccax.
BripaboTka HOBBIX |
pa3BuTHE
CYIIECTBYIOIIHNX
FeOXUMHYECKUX
METOI0B IOMCKa
MECTOPOXKICHUIM
ITOJIC3HBIX

HNCKOIIa€CMbIX.

[IK-7

3HacCT

YO-I1.
CobecenoBanue

yMeeT

IIP-1 Tect 4

BJIAJIEET

I1P-2
KoHntponbHas
pabora 4

Bomnpocsr
K
JK3aMEHY
17-20

OCHOBHOM TI'€OXHUMHU-
yeckuil 3akoH B. M.
T'onpammunra. B3an-
MOJICUCTBHE C T'€OXHU-
MHUYECKUMHU Oapbepa-
MU, THI CBSI3EH U XU-
MUYECKHE  CBOMCTBA
ONPEACIISIIOTCS CTPOE-

[IK-7

3HacCT

YO-I1.
CobecenoBanue

yMeeT

IIP-1 Tect 5

BJIAJIEET

I1P-2
KoHntponbHas
pabora 5

Bomnpocsr
K
JK3aMEHY
21-25




HHUEM  DJIEKTPOHHBIX
obonouek. Murpanus
— TEpeMEIICHUE XH-
MHYECKHUX DJJIEMEHTOB
B TPOCTPAHCTBE T€O-
CHCTEM. [TpuuuHsI,
BIMAIONIME Ha 3aKo-
HOMEpPHOCTH HX pac-
CesHUS W KOHIICHTpA-

IIUH, Ha3bIBAIOTCS
dakTopamu  MUTrpa-
UH. Paznenenne

(akTOpoB MHTpALHAU
AJIEMEHTOB Ha BHEIII-
HUC U BHYTPECHHHUE.

TunoBble KOHTPOJIBHBIE 3a1aHUS, METOAUYECKUE MAaTEPUAJIbI, ONPEIEIISIONINE
IPOLEypbl OLICHUBAHUS 3HAHWUM, YMEHUI U HAaBBIKOB U (WJIM) OMbITA JAEATEIBHO-
CTH, a TaKXKE€ KpPUTEPUU U TMOKA3aTeNM, HEOOXOIUMBbIE ISl OIICHKU 3HAHUU, yMe-
HUM, HaBBIKOB M XapaKTEPHU3YIOUIME 3Tanbl (POPMHUPOBAHUS KOMIIETEHLUUN B MPO-

I[eCCe OCBOCHHMS 00pa30BaTEIbLHOM MPOTPaMMBI, pecTaBIeHbI B [Ipunoxennn 2.

V. CIACOK YYEBHOM JUTEPATYPBI
A TH®OPMAIIMOHHO-METOINYECKOE OBECIHEYUEHUE
TV CIUTILIAHBI

OcHoBHasi iuTEpaTypa

1) TlocemoBa O.A. I'eoxumusi OKpy>Karomied cpeabl [DIEeKTPOHHBIN pe-
cypc]: yaebnoe mocobue / coct. O.A. [Tocnenoa. — Craspomnons: CT'AY, 2013. —
60 c. - Pexxum nocryma: http://znanium.com/bookread2.php?book=514088

2) 3unbkoB A.B. IlpukiianHas reoxuMusi: METOAUYECKHUE YKa3aHUs K J1a0o-
paTopHbIM paboTaM / JlaabHEBOCTOUHBIN (helepabHbI YHUBEPCUTET ; [COCT. A.
B. 3unbkoB]| BraguBoctok : M3a. nom JlaapHeBOCTOUHOTO (heaepaibHOro YHUBEP-
CHUTETa, 2012. — 63 C. Pexxum JIOCTYIIA:
http://lib.dvfu.ru:8080/lib/item?id=chamo:679375&theme=FEFU

3) Crpumxa T.II., [Ipuxknagnas reoxumus: YdyeOHoe mocobue / Ctpumxka
T.II., Jleontees C.U. - Kpacuosp.: COY, 2015. - 252 c. Pexum pgocrty-
na: http://znanium.com/bookread2.php?book=967694

4) Anekceenko, B. A. Metaibsl B OKpy’Kalollleil cpefie: oleHKa 3K0JIoro-
TCOXMMUYECKUX HW3MEHEHHI: COOpHHMK 3amad [DmexTpoHHBIH pecypc] / B. A.




Aunekceenko, A. B. Cysopunos, E. B. BnacoBa; noa Hayu. pea. B. A. AnekceeHko.
- M.: Jloroc, 2011. — 216 C. - Pexxum JOCTY-
ma: http://znanium.com/bookread2.php?book=468062

5) Anekceenko B.A. XuMuuecKkue 3JIE€MEHTHl B TCOXHMHUYCCKHX CHCTEMaXx.
Knapku nouB cenuteOHbIx Janamadros: moHorpadus / B.A. Anekceenko, A.B.
Anekceenko. - PoctoB v//l: U3gatenscTtBo ODY, 2013. — 388 ¢. Pesxxum nocrymna:
http://znanium.com/bookread2.php?book=550045

JonosHuTeIbHAS JIUTEPATYpPA

1. KapukoB B.A. OcHOBBI (DH3MYECKON TC€OXUMHHU [DIICKTPOHHBIA pe-
cypc]: yueOnuk / B.A. XKapukoB. — DJIeKTpOH. TEKCTOBBIC JTaHHBIC. — M.: MOCKOB-
CKUH rocyaapcTBeHHbIM YHUBepcuTeT umeHu M.B. Jlomonocosa, 2005. — 656 c.
Pexxum gocryna: http://www.iprbookshop.ru/13063.html

2. bouapos B.JI., Byrpeesa M.H. Dkonoruueckas reoxumusi: YueOHoe

nocoowue. - Boponex: N3n-Bo BT, 2001. - 57 C.
http://window.edu.ru/resource/234/27234

3. Kosnos H.E., Ilpenosckuii A.A. Bezaenue B reoxumuto: Yue0. mocodbue 1o
mucuumuimHaM "O6mmas reoxumust” u "llpukianHas reoxumus” I HampaBJe-
Hust 553200 "T'eonmorusi U pa3BelKa IMOJE3HBIX HCKomaembix". - MypMaHCK:
N3n-so MI'TY, 2005. - 127 c.

http://window.edu.ru/resource/947/71947

4. Autunun B.C., Makpsiruna B.A. ['eoxumus aHnoreHHbsix npoueccon. HYacts 1.
['eoxumust mpoiieccoB Meramopdu3ma U MeTacomarosa: YdeOHoe mocobue. -
Npkytck: M3a-so UT'Y, 2006. - 294 c.

http://window.edu.ru/resource/165/37165

5. IIpotacoBa H.A. I'eoxumusi mpupoaHbixX JaHAmMA(PTOB: Y4eOHO-METOINIECKOE
nocobue ajis By30B. - Boponex: Uzn-so BI'Y, 2008. - 35 c.

http://window.edu.ru/resource/416/65416

6. Co6onepa H.II. JlanamadroBenenue: yueonoe mocodbue / H.I1. Cobonesa, E.T.
S3ukoB. - Tomck: M3a-Bo TOMCKOro mouMTeXHUUECKOro ynupepcurera, 2010. -
175 c.

http://window.edu.ru/resource/967/75967



7. Hemuna T.4. I'eoxumus: Metoanyeckoe pyKoOBOJACTBO K j1aboparop-
HOMY MpakTukymy. - OpenOypr: 'OY OI'Y, 2004. - 40 c.

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

8. berunnckuii B.A., Bamykesuu H.B. Tspkenble MeTamibl B MOYBaX B
30HE€ BJIMSHUS MPOMBIIUIEHHOTO ropoja: YuedHoe nocooue. Upkyrck: Uzn. Hp-
KyT. yH-Ta. 2008. - 130 c.

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

9. AzuxkoB E.I'., HlatunoB A.}O. I'€03KOIOrMYECKHA MOHUTOPHHT:
Yuebnoe nocobue s By30B.- Tomck: U3a-Bo TITY, 2003. - 336 c.

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

Ilepeuennb pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH
«AHTepHeT»

1. Kypnan «I'eonorust u reopusuka», ocHoBa B 1960 roay, BbITycKa-
etcs B T. HoBocuOupcke. https://nsu.ru/ggf journal

2. ['eonmornueckuii moptan «I'eoknura». http://geokniga.org/

3. NudopmarimoHHbie CIPaBOYHBIC CHUCTEMBI, BO3MOXHOCTH KOTOPBIX
CTYJIEHTBI MOTYT CBOOOJHO HCIIOJIH30BATh:

Hayunas snexktponnas 6ubnuoreka http://elibrary.ru/defaultx.asp;

DnekTpoHHO-OnOmoTeyHass cuctemMa Znanium.com HUI "MHDPA-M"
http://znanium.com/;

OnektponHass Oubnuoreka "Koncynbrant cryaenta" KOHCYJIBTAHT
CTYJAEHTA - AJIEKTPOHHAS oubnmoTeka TEXHUYECKOTO BYy3a.
http://www.studentlibrary.ru/;

DNEKTPOHHO - OMOIMOTEYHasi CHCTEMOOOPA30BATEIbHBIX U MPOCBETUTEINb-
CKHMX M3JJaHUN B KOTOPOW COOpaHbI AJIEKTPOHHBIE YUYCOHUKH, CTIPABOYHBIC U y4eO-

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



Ilepeyens MHPOPMALMOHHBIX TEXHOJIOIHH

H MPOrpaMMHOI0 odecredeHust

Buneocucrema Jj1si 1€MOHCTpALMK CHANIOB ¢ TOMOIIBIO MTPOrPAMMHOIO MPH-

noxxkeaus Microsoft Power Point.

MecTo pacnoJio:keHust
KOMIILIOTEPHOH TeXHHUKH,
HA KOTOPOM YCTAHOBJICHO

NMporpaMMHoe
olecreyeHue, KOJIUYECTBO
pado4nx Mect

IlepeyeHs MpPOorpaMMHOro odecnevyeHust

KoMrbroTepHslii Kinace
kadenpsr ['eomnorumy,
reo()U3UKH U T€0IKOIOTUH,
Ayn. E720,

18

— Microsoft Office Professional Plus 2016 — odwucHbIit
MakeT, BKIIOYAIOIIMN MporpaMMHOE oOecredeHue it
paboTBl ¢ pa3IMYHBIMHU THUNAMH JOKYMEHTOB (TEKCTaMH,
ANEKTPOHHBIMU TaOIUIIAMH, Oa3aMu TaHHBIX U JIp.);

— 7Zip 9.20 - cBoOOAHBII (hallIOBBIN apXUBATOP C BBHICOKOM
CTETEHbIO CXKATHUS TaHHBIX;

— ABBYY FineReader 11 - mporpamma s OonTH4ecKOro
pacro3HaBaHHs CUMBOJIOB;

— Adobe Acrobat XI Pro — maker nporpamm ajisi CO3/1aHUS U
MIPOCMOTpa IEKTPOHHBIX ImyOnukanuii B popmarte PDF;

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

— MATLAB R2017b - maker mpUKIaIHBIX TPOTpaMM IS
pelIeHus 3a/1a4y TEXHUYECKUX BBIYMCICHUN U OJHOMMEHHBII
SI3BIK IPOTPAMMHUPOBAHUS, UCTIOIB3YEMBIi B 3TOM IAKETE;

— CAIIP (Cucrema aBTOMaTU3UPOBAHHOTO
MPOEKTUPOBAHMSI) -  AaBTOMATH3UPOBAaHHAs  CUCTEMA,
peanu3yromas HHPOPMAIMOHHYIO TEXHOJIOTHIO BBITIOJTHEHUS
GYHKIUN TPOSKTUPOBAHUSI.

VI. METOANYECKHUE YKA3ZAHUA
ITO OCBOEHMIO JNUCHUIIJIMHbI




ANTOpUTM H3yYEHHS] CTYACHTOM JUCUUIUIMHBI «['€OXHUMHS» MOXET OBITh
CJIEIYIOLLIHM.

[locne mnpocnymuBaHMs JIEKUMH W KOHCIEKTHPOBAHUS OCHOBHBIX €€
MOJIO)KEHUH HEO0OXOJUMO B KAayeCTBE CaMOCTOSITENIbHON paboThl (»KEeIaTesIbHO B
TOT € JIeHb) MpOpaboTaTh COOTBETCTBYIOIIMN pa3iesl yuyeOHHMKA WM yuyeOHOro
nocoOwusi, yneisisi TMOBBIIIEHHOE BHHUMaHHWE HauOoyiee TPYAHBIM MOMEHTaM U
HOJIB3YSICh IIPU HEOOXOJMMOCTH 3JEKTPOHHBIMU pecypcamu. Ecim kakoil-mubo
BOIIPOC HE YAAJIOCh CAMOCTOSITEIBHO MPOSICHUTH, HEOOXOAMMO OOCYAUTH €ro ¢
IpernojaBaTeyeM Ha CIEIYIOEM 3aHITHM WM Ha KOHCyJbTrauuu. Ocoboe
BHUMAHUE IPU CaMOCTOSATENbHOM padOTe HaJ MaTepuajoM CJIeAyeT YIEIUTh
aHAJIU3y OCHOBHBIX I'€OXMMHMYECKHX 3aKOHOMEPHOCTEUW pacIpeleeHus TeX WU
MHBIX XUMUYECKUX JIEMEHTOB B JIUTOCHEPE.

[Tosy4uuTs NpeaCTaBICHUE O CYLIHOCTH OCHOBHBIX METONOB IPUKIAAHOU
F€OXMMHUHU MOYKHO BO BPEMS IPAKTUYECKUX 3aHATUH 10 aHAJIN3Y U MHTEPIIPETALHN
KapT COZIEP/KaHUS XUMHAYECKUX DJIEMEHTOB, IIOJIyYE€HHBIX pu
JUTOTEOXMMHUUYECKUX ChEMKAaX B pa3nuuHbl panoHax I[Ipumopckoro kpas u
HansHero Bocrtoka.

[Ipn aHanu3e reoJIOTMYECKMX MATEepUajoB BO BPEMS INPOU3BOICTBEHHBIX
IPAaKTUK CIEAYeT YIEeNsATh 0cO00€ BHMMAaHHE MarepuajgaM IO T'€OXUMUYECKUM
OCOOCHHOCTSIM  TEPPUTOPHI, HAa  KOTOPHIX  IPOBOJATCS  T'€OJIOTMYECKHE
uccienoBanus. OcoOeHHO 3To Kkacaercs Ttepputopuid JlampHero Boctoka,
XapaKTEepU3YyIOLIMXCS MTOBBIIIEHHBIM COAEPKAHUEM PYIHBIX KOMIIOHEHTOB.

TakuMm 00pa3oM, BBIIOJHEHHE AAHHBIX METOAMYECKUX YKa3aHWM IO3BOJIUT
CTyJ€HTaM yCIICIIHO OBJAAECTh 3HAHUSMH, YMEHUSAMH U HABBIKAMU IO JUCLUIIIIMHE

«['eoxumusy.

VIL. MATEPHAJILHO-TEXHUWYECKOE OBECIIEYEHUE
TV CIUTLIAHBI



MaTtepuallbHO-TEXHUUECKOE o0ecriedeHre JUCHUIUTNHBI «['eoxumus» sBiser-
Csl JIOCTaTOYHBIM JUIsl NpOBeAEHUs yueOHoro mporecca. Tak, Ha kadeape reoso-
ruu, reopusuku u reoskonorun NuxenepHoit mkossl [IBOY nmerorcs oOmupHbie
KOJIJIEKIIUY MUHEPAJIOB, TOPHBIX IIOPOJ U PYJ Pa3IMYHOIO I'eHE3UCa U XUMUYECKO-

I'o CoCTaBa.

Kpowme Toro, Ha kadeape B 60IbIIOM KOJIUYECTBE UMEIOTCS WILTFOCTPATUBHBIE
MaTepualibl, a TAKXE MaTepuaibl I MPAKTUYECKUX padOT MO MHTEpIpeTauuu
JaHHBIX JTUTOTCOXUMHYECKHX, OMOT€OXUMUYECKUX, THIPOTCOXUMUIECKIX CHEMOK
Pa3IMYHOTO LIEJIEBOr0 HAa3HAYEHUS M MaciiTtaba, MPOBEIEHHBIX HAa TEPPUTOPHUU
IIpumopckoro kpas u lansHero Bocrtoka. MMeroTcs Marepuansl 10 yCIEIIHOMY
IIPUMEHEHUIO METOJOB NPUKIATHOM IN'€OXUMHUU IPU HHKEHEPHO-DKOJIOIMYECKUX
U3bICKAHUSX Ha pa3iauuHbIX oObekTax. lllupoko mpencraBieHbl npuMepsl IpUMe-
HEHHsI TEOXMMHUYECKUX METOOB IIPU PA3BEAKE PYAHBIX MECTOPOXKACHUH JlanbHEro
Bocroka.

Bce npencraBieHHOE MaTepUanbHO-TEXHUYECKOE 00€CIeUeHrEe U WILTFOCTPa-
LIUOHHBIE MaTepUallbl IMO3BOJIAIOT CTYIEHTaM YCIEIIHO OCBOUTH IUCUUILIMHY

«'eoxumusy.
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Ilnan-rpaduk BbINOJTHEHUS CAMOCTOATEIbLHON Pad0ThI MO0 TUCUUILIHHE

Bpe dopma
Tla- Mg | KOHTPOIIS
Ne Ta/cpoK Buja camocTosiTe1bHOM pabdoThl Ha
W | ABBE BbI-
HOJIHE- noJi
HUS He-
HUE
1. 1-12 Pabota ¢ nuteparypoil. 15 | Cobeceno-
Henens | [logroroBka npeseHTanuin 4ac. | BaHUE.
IIpe3enTa-
uus
2. 6-18 IToaroroBka oT4€TOB 12 Otuer 0
HeJens 4ac. | BBINOJIHE-
HUU  TIpak-
THUYECKOU
paboThl B
AIEKTPOH-
HOM (hopme

PexomeHnaanum nmo caMmoCcTosiTeJIbHOM padoTe CTYACHTOB

VY4ebHOo-MeToInYeECKOE 00€CIIEUEHHE CaMOCTOSTENIBHONM pabOThl CTYIEHTOB

BKJTFOUYAET B ceOsl MaTepHalibl IO BBITOJHEHHUIO IPAKTHUECKUX 3aHATHH (0dopmite-




HHUIO OTYCTOB IIO HI/IM) U PCKOMCHIAIWHW 110 OPraHru3aly W BBIIOJHCHUIO CAMO-

CTOSITENIbHOM PabOTHI B 1IEJIOM 1O KYpCY.

MeToanveckue ykazanus K nyHKTy 1 miaana-rpagpuxa CPC

«Pa0ora ¢ iuTepaTypoii 1 NOArOTOBKA MPE3eHTALUIN

[ens: HAyunThCs 00001IaTh TUTEpATYPHBIC JAHHBIC U B CXKaTOM opme mpe-
TIOTHOCUTH OCHOBHBIC TTOJTYYCHHBIC PE3YIIbTATHI.

OcHOBHBIE TPEOOBAHUS 3aKITFOYAIOTCS B CIICAYIOIICM.

PaGota c nuteparypoit BKItOYaeT B ce0st 3HAKOMCTBO C OCHOBHBIMU U JIOTIOJI-
HUTEIBHBIMA UCTOYHUKAMH. B pe3ynbpTaTe cobecemoBaHMs NPENoaBaTeib BhIsC-
HseT rayOuHy mpopaOOTKU MaTepualia M OIeHHWBaeT pabOTy B COOTBETCTBHH C
KPUTEPUSIMU OIICHKH (CM. HIDKE).

[ToaroToBKa Mpe3eHTANMA OCYIIECTBISETCS B COOTBETCTBHH C IUTAHOM-
rpaduxom. Kaxknas Tema momkHa OBITH pacKpbiTa, B HEH HEOOXOJIUMO OCBETUTH
aKTyaJIbHOCTD, IIEJU W 3a/Ja4d MPOBEJACHHOTO WCCIICIOBAHUS, TIPUBECTH KOHKPET-
HbIE TIPUMEPHI, JaTh 3aKJIIOYCHHE M YKa3aTh OCHOBHBIE MCIIOJIb30BAHHbBIE NCTOYHHU-
KM, BKJIIOYAsi JIUTEPATypHbIE M DJIEKTPOHHBIE JaHHBIE, C COOTBETCTBYIOIIMMU
CCBUTKAMH.

CryaeHt (10 COTJIaCOBaHUIO C MPEMOJIaBaTesieM) MPECTaBIsSET JUOO JIeK-
[UIO-TIPE3EHTAIINI0, TTOATOTOBICHHYIO B porpamme PowerPoint, Bkitodaromyto B
cebOst He MeHee 5-7 claioB, MO0 AOKIIAL JJIs 00IIel TUCKYCCHH U TTOCHIETyIOoIe-
ro 00CYXXJICHHUS.

Kpurepun oreHkH: OICHKA BBIMOJIHSAETCSA MO ABYXOaIbHON cucteme (1 —

BBINOJIHEHO, 0 — HE BBIMIOJIHEHO).



MeToanuyecKkue yKa3aHus K MYHKTY 2 miiana-rpagpuka CPC
«IloAroTOoBKA 0TYETA MO BHINOJHEHUIO MPAKTUYECKUX

U J1a0opaTOpHBIX padoT»

[TpakTrueckue u 1abopaTopHble PaOOTHI BBIIOIHSIIOTCS € TOMOLIBIO COOTBET-
CTBYIOIIETO 00OPYZOBaHMA W MaTepuanoB B jaboparopur Kadeapsl TeoJoruw,
reoU3MKN U T€0IKOJIOTHH, a TaKKe Ha Tepputopun kammnyca J[BOY. B mpouecce
BBINIOJIHEHUS MMPAKTUYECKUX U J1a0OpaTOpHBIX pabOT CTYJEHT COOMpAET JaHHbIE B
4epHOBOM (opMe, a OKOHYATEIHHBIA OTYET B AJIEKTPOHHOM BHJIE TOTOBHUTCS BO
BpEMsI CAMOCTOATEIBLHON PadOTHI CTYEHTA.

TUTynbHBIN JIUCT OTYETa BBIMOJHSIETCS B COOTBETCTBUM C TpPEOOBAHUSIMH,
OPUHATBIMA B yHUBepcuTeTe. Ha cienyromeM Iocie TUTYJIbHOTO JHUCTE OTYeTa
YKa3bIBAaeTCs LI€Jb U 3aJaud JIabOpaTOPHOTO HCCIIEIOBaHUs, UCIOJb3yeMoe 000-
pyJlOBaHHE, OMMCHIBAETCS MOPSAOK paboThl. Jlamee mpuBOAATCS B TaOIMYHOM
dopme pe3yibTaThl U3MepeHuil. Bece n3mepsemble pundyeckue BEIUYUHBI JOKHbBI
ObITh TpencTaBieHbl B cucteMe CU. B ciyyae npoBeeHus MaTeMaTUYECKUX pac-
YEeTOB MPHUBOJATCS pacueTHble (POPMyJIbl, OJATOTOBIEHHBIE B OJJHOM M3 PEIAKTO-
poB QopMmyJs1, BXOASIIMX B OOIIEYNOTPEOUTEIbHBIE TEKCTOBBIE IPOLECCOPHI, Ha-
npumep, B MS Word. O6s3aTeibHO OLEHUBAETCS MOTPEIIHOCTh (PU3HUECKUX U3-
MEpEeHUN — JIMOO MO XapaKTEePUCTUKAM MPUMEHSEMbIX U3MEPUTEIbHBIX MTPUOOPOB,
100 ¢ MOMOIIbIO CTAHJAPTHBIX (HOPMYJ ISl CPETHEKBAAPATUUECKON U CPEAHE-
apupMEeTHUEeCKOl NOrpemHocT. Pe3ynpraTtel u3MepeHuid (PU3NYECKUX BEJINYUH,
IpECTaBICHHbIE B TAOIMUYHON (opMe, 0053aTENIHO COMPOBOKIAIOTCS IpauKoM,
MOCTPOEHHBIM C IMOMOIIBIO COOTBETCTBYIOUIEH KOMIBIOTEPHOM MpPOrpaMMbl, Ha-
npumep, MS Excel. Jlanee 06s13aTensHO TPOBOIUTCS aHAIN3 TIOTYYEHHOTO Tpadu-
Ka. B cilydyae BBIIOJHEHUS pacUEeTHBIX 3aJlaHUM MPUBOAMUTCA AJITOPUTM pacyeTa U
pe3yJbTaThl PaCueTOB B TAOIUYHOMN U Tpadudeckoil hopme.

[Ipu npoBeneHNN MHTEPIPETALNUN PE3YIBTATOB JUTOTCOXUMUYECKUX CHEMOK
IPOU3BOAMUTCS MOCTPOCHHUE cXeM HHTeprpeTaluu. [Ipaktuueckas padora qoJKHA

00s13aTeIILHO COACPIKATh BBIBOABI IO PYAOHOCHOCTH IJIOIIAAN HCCHCHOB&HHﬁ.



Kpurepun onenku: oneHnka s BeiHeceHus B cuctemy bPC BeinmonHsercs no
4eThIpexOaJUIbHON cucTeMe (3 — «OTIMYHO», 2 — «XOpoloy», 1 — «yJI0BJIETBOPHU-

TCIBHO», 0-— ((HGYI[OBJ'ICTBOPI/ITCHBHO»).
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Hacnoptr ®OC

Kon u ¢popmynupoBka

Jrtanbl GOPMUPOBAHHUA KOMIIETEHIMH

KOMIIeTEHITUHN
naer Tepmunonoruto reoxumudecckoit obmactu. Ilo-
PAIOK U CYIIHOCTH KJIACCU(DUKAIIMH YJIEMEHTOB
[IpuMeHATh TEOXMMHYECKHE METOABI HCCIEI0-
BaHMS JJIS BBIMIOJHEHUS 3a7a4 TeOJIOTHH, T'€0-
OIIK — 3 -crioco6HOCTs He- | YMEET (U3HUKY, TIETPOJIOTHH, TUIPOTCOJIOTHH U HHIKE-
[0JIB30BaTh B IPOeccHo- HEPHOIf TEONOTHH, TEONOTHH H IEOXUMHH TOpIO-
HATBHO eATeTbHOCTH 0a- YUX UCKOMAEMBIX, SKOJIOTHYECKOM T'€OJIOTHHI
30BBIE 3HAHNSI MATEMATHKH M ['eonoruueckuMu MeTOAaMH MPOBEACHUS PabOT
CCTECTBEHHBIX HAyK JUISL  pEeHIeHUS ~ TFeOXMMHYECKHUX  Hay4HO-
UCCIIEeIOBATeNbCKUX MPUKIAIHBIX 3a1a4. Croco-
Bnaneer OCH HCIIONB30BaTh 0a30BbIE KOMITBIOTEPHEIE
MporpaMMbl  CTaHAapTHOro Tmakera Microsoft
Word u criennanu3upoBaHHbIC IETPOIOTHICCKIE
IPOTPaMMBI.
Tepmunonoruto reoxumuueckoir obnactu. Ilo-
PAIOK M CYIIHOCTh KJIacCU(HUKAIMN JIEMEHTOB,
3Haer METObl HCCIIEIOBAHMS HX CBOMCTB, aKTyallb-
ITK-1- criocoGHOCTS HC- HOCTh TEOPETHYECKOH M MPAaKTUUECKOH 3HAUH-
MOJIB30BATh 3HAHHUS B 00Nac- MOCTH T'€0XUMUYECKUX UCCIIET0BaHMIT
TH T€OJIOTUH, TCOPHU3UKH,
TEOXHMEH, THPOTEOIOTHH K [IpoBoauTh HayuyHBIC HCCIEAOBAHUA B OOJACTH
HEDKCHEPHOI TeOIOTHH, Feo- TCOXMMHH JUIsl BBIMIOJHEHUS 3a/lad TEOJIOTHH,
JIOTHU ¥ FEOXHMUH TOPIOTHX Ywmeer reo@mmcvn, METPOJIOTUH, TUAPOTCOIOTUN U WH-
HCKOMAEMBIX, YKOIOTHIE- *KEHEPHOIH T€0IOTH, TEONIOTHU M IEOXUMUI T0-
CKOH FGOJIOTHH I PETICHHA PIOUHX UCKOMAEMBIX, SKOJIOTUYECKON T€0JI0TUH
HAy4YHO-HUCCIEI0BATEIBCKUX I'eonormyeckumMu MeTogamMu MPpOBCACHUA pa60T
3a7a4 (B COOTBETCTBUHU C HA- JJIs1 peicHuA I'COXHMHUNYCCKHUX Hay4HO-
MPABJICHHOCTHIO (HpO(bI/IJ'ICM) HCCJICIOBATCIbCKUX IPUKIIAAHBIX 3a1ad4. Cnoco-
OIFOTOBKH Brnaneer OCH WCTIOJB30BaTh 0a30BbIE KOMIIBIOTEPHBIC
IporpaMMbl CTaHIapTHOro makera Microsoft
Word u criennanu3upoBaHHbBIE TETPOJIOTHIECCKUE
MIPOTrpaMMBI.
OC0OCHHOCTH TONYYEHUS TEOXMMHUYECKON WH-
MMK-2 - crnocoGHOCTE camo- | 3HaeT dbopMaiuu, ee HCIOJb30BaHHUS B HAy4HO-
CTOSITEIIBHO HONYYaTh Te0JI0- HCCIIE0BATEIIbCKOM NS TEIbHOCTH.
TUYECKYI0 HH(pOpMaIUIo, Uc- [IpoBomuTh Hay4HBIC HCCIIENOBaHUS B 00JACTH
MOJIb30BaTh B HAYYHO- VYmMmeer TCOXMMHH M HMCIOJIb30BaTh HABBIKHM TIOJIEBBIX
HCCIIeIOBATeIIbCKON esi- 1a00paTOPHBIX T€OXUMHUUYECKUX UCCIICAOBAHUIM
TCJIBHOCTH HABBIKH ITOJICBBIX ['e0NOTHYECKMMHI METOJIAMHI TIPOBEICHHS PaboT
1 1abOpaTOPHBIX reomorme- JUISL  pEelIeHUs]  TFeOXMMHYECKHUX  HAy4HO-
CKHX HCCIIE/IOBAHMUI (B COOT- JICCIIEIOBATENBCKUX TIPUKIAIHBIX 3a1a4. Croco-
BCTCTBAM C HATIPABJICHHO- Bnaneer OCH UCHONB30BaTh 0a30BbIE KOMITBIOTEPHEIC

CTBIO (TIpOoduIIeM) TOITOTOB-
KH)

MporpaMMbl  CTaHJApTHOTO Taketa Microsoft
Word u crienmanu3upoBaHHbIC IETPOTOTUICCKIE
IPOTPaMMBEI.




3HaeT COBpPEMEHHbIEC NOJEBbIE M JTaOOpaTOPHbIE
3Haer re0JOrM4ecKre, reopu3nYecKue U HemocpecT-
BEHHO T'€0XUMHUYECKUE MPUOOPHI U YCTAaHOBKH.
ITK-5 - roToBHOCTB K paboTe
ITpuMeHsATH COBpEeMEHHBIE IOJIEBBIX M Jabopa-
Ha COBPEMEHHBIX MOJIEBBIX U o
TOPHBIX T€0JIOTMUECKUX, F€0(PU3NUIECKUX U I'€0-
1a00paTOPHBIX T€OJIOTHYE- p ’
Ymeer XUMUYECKHE TPUOOPBHI.
CKUX, T€O(PH3NUECKUX, T'€O0-
CoOupate 1 00pabaThIBaTh T€OXUMHUYECKYIO WH-
XUMUYECKHUX TTpUdOpax, yc-
dhopmaruro.
TaHOBKax U 000pyaoBaHUU (B
COOTBETCTBUH C HAIIPABIICH- Meroaukoit 06pab0OTKM TeOXUMHUYECKOH HHPOP-
HOCTBIO (TIpoduem) mpo- Maluu B 0a30BBIX AJIEKTPOHHBIX MPOTPAMMHBIX
rpaMMbl OakagaBpuaTa) Burazeer KOMIIIIEKCaX.
[lepenoBbIM OTEUECTBEHHBIM U 3apyOeKHBIM
OIBITOM B 00JIACTH NMPOBEJECHUS T€OXUMHUUECKUX
HCCIIEJOBAHUN.
[Topsimok M CyIIHOCTH KJIacCH(UKALUU 3JIEMEH-
3nact TOB, METOJIbl UCCIIEJJOBAHMUSI UX CBOMCTB, aKTY-
aJIbHOCTh TEOPETUYECKON M MPaKTUYECKOW 3Ha-
YUMOCTH T€OXUMHUYECKUX UCCIIET0BAaHUIN
IIK — 7 - cnocobHOCTS HC- [IpoBoauTh HayuyHBIC HCCIEAOBAHUA B 0OOJACTH
T0JIb30BaTh 3HAHKSA QyH/a- FCOXMMMHU ISl BBITIOJNIHCHHUS 3a7ad T'€OJIOTHH,
MCHTAJILHEIX Pa3/eNoB (- YmMmeer reou3uKH, METPOJIOTUH, THAPOTCOJIOTUN U WH-
SUKH, XUMHUH, SKOJIOTUH, UH- YKEHEPHOU T€O0JIOTMH, F€OJIOTUH U T€OXUMHUH TO-
(hopMaLOHHBIX TEXHOMOTHil PIOYHX UCKOIIAEMBIX, SKOJIOTUYECKON I'€0JIOTUH
JIS1 peLIEHUSI TPAaKTUYECKUX
JULA p P ['eonornueckuMu MeTOAAMM TNPOBEAEHHUS PadbOT
3a1a4 B 00JIaCTH I'€0JIOrH
JUIs  pEUIeHHuss  TeOXMMHUYECKUX  HayyHo-
HCCIIEIOBATENbCKUX MPUKIAAHBIX 3a1a4. Croco-
Brnaneer OEH HCIIONB30BaTh 0a30Bble KOMIIBIOTEPHBIE
IporpaMMbl cTaHfapTHoro mnakera Microsoft
Word u cienmann3upoBaHHbIE TETPOJIOTHYECKUE
IIPOrPaMMBl.

Ne KonTponupyemsie Kopp! u stamnsl hopMupoBaHus OrneHouHBIE CpECTBA
n/n pas3zensl / TEMBI KOMIIETEHIINH TeKyuit TIpomesxy
AUCHHATUTAHBI KOHTPOJIb TOUHAas
aTTecTall
us
1| AGcomorras OIlIK-3 3HaeT VO-1. Bonpocsr
TCOXPOHOJNIOTUS, € CobecenoBanne | K
pOIIb B LHKJIE HAYK O yM€eT ITP-1 Tecr 1 DK3aMEHY
3emie. BIIAZIEET [1P-2 1-6
[IpencraBnenus 0 KoHTtposnbHas
BO3pacTe 3emuy. pabora 1
3aKoH
paslnOaKTUBHOTO
pacnaza. Panpr
pacnaga, HadajbHbIE
u KOHEYHbIE




OJICMCHTBI.

MeTtonanl W3y4ECHUS
r7TyOMHHOTO CTPOSHHUS
3€MHOH KOpBI:
cericMuyecKas
Tomorpadws,
OMpeNEeICHUE  CHJIbI
TSKECTH Ha 3E€MHOU
MMOBEPXHOCTHU u
IPaBUTALMOHHOU
MOCTOSIHHOIA;
W3y4YCHUE 3HAYCHUU
TEIJIOBOTO IMOTOKa B
pa3HbIX parioHax
3emuu; J1abopaTopHOE
HCCIIEIOBAHUE
MJIOTHOCTHU u
MIPOYHOCTH MIOPOJ,
MOJEJIMPOBAHUE
MOBEJIEHUsI TIOPOa B
YCJIOBHSIX CTpecca.

[TK-1

3HaAcCT

yMeeT

YO-1.
CobecenoBanue

BIAajEeET

I1P-2
KonTtponbsHas
pabota 2

Bomnpocer
K
HK3aMEeHy
7-12

Jlutocdhepa. Kiapku
XUMUYECKHUX
JJIEMEHTOB:
OTKpBITUE, pOJb B
TCOXHUMHUH.
KoHTuHEHTaNbHBIN U
OKECAHUYECKHI  THUIIbI
36MHOM KOPBI.
Crpoenue,
MHHEPAIbHBIN u
XUMHYECKHA  COCTaB
BHYTPEHHUX 30H
3emnu: MaHTHH U

anpa.

[1K-2

3HaAcCT

YO-1.
CobecenoBanue

yMeeT

BJIAJIEET

IIP-1 Tect 2

Bomnpocsr
K
HK3aMEHy
13-17

XHWMHAYECKHE CBSI3H B
MHHeEpanax. ATOMHbIE
U HOHHBIE paJUyChl,
WX OIpEIEICHUEe U
MPaKTUYECKOe  MpHU-
MCHCHHE.
MopaenupoBanue
CTPOECHUSI KPUCTAILIIU-
YEeCKHUX PELIEeTOK:
IJIOTHEWIIAs yNaKoB-
Ka IIapoB U KOOpPIHU-
HaIlMOHHBIA  MHOTO-
rpaHHuK. [loreHuman
VOHU3AlUN U TIOJISIPHU-

[1K-5

3HaCT

YO-1.
CobecenoBanue

yMeeT

I1P-1 Tect 3

BIaaACCT

ITP-2
KontposbHas
pabora 1 IIP-2
KontposbHas
pabota 3

Bomnpocsr
K
9K3aMEHY
18-26




3anua.  DHepreruye-
ckuii ko3 dunmeHT
(o depcmany).
DNeKTPOOTPHUIIATEIb-
HOCTh. M3oMopdusm:
(aKTOpHI ¥ TUIIHI.

YcranoBieHue
reOXHMHUYECKOM
cIIenuaIn3aIun
OTJCIBHBIX 00JacTei
(peruoHanbHast
reOXUMHs) B CBA3H C
UX  CTPOCHHEM U
BO3PACTOM.
YcraHoBIIEHHUE
IIOBEJICHUS
OTAEIBHBIX
3JICMCHTOB B
MIPUPOIHBIX
npoiieccax.
BripaboTka HOBBIX U
pa3BUTHE
CYIECTBYIOIINUX
FeOXUMHYECKHX
METOI0B MoMCKa
MECTOPOKIACHUIN
MMOJIE3HBIX

HCKOIIaCMbIX.

[K-7

3HaCT

YO-1.
CobecenoBanue

yMeeT

T1P-1 Tect 4

BIAaJEET

I1P-2
KonTtponbsHas
pabota 4

Bomnpocsl
K
JK3aMEHY
27-36

OCHOBHOM TI'€OXUMHU-
yecknii 3akoH B. M.
T'onpmmmuara. B3au-
MOJICUCTBHE C T'€OXH-
MUYECKUMHU Oapbepa-
MU, TUI CBS3EH U XU-
MHUYECKHUE  CBOMCTBA
ONPEACIISIIOTCS CTPOE-
HUEM  DJIEKTPOHHBIX
obomnoyex. Murpanus
— TMEpeMEIIECHUE XH-
MHYCCKHUX DJIEMCHTOB
B TMPOCTPAHCTBE TI€O-
cucteM. PasznencHue
(hakToOpoB MHUTpaLUU
SJICMCHTOB Ha BHEIII-
HUE U BHYTpPEHHHUE.

[K-7

3HaCT

YO-1.
CobecenoBanue

yMeeT

I1P-1 TecT 5

BIaaCCT

I1P-2
KontposbHas
pabota 5

Bompocsl
K
JK3aMEHY
37-46




IIkaJia oueHuBaHKUs YPOBHA ¢hOPMHUPOBAHHOCTH KOMIIETEHIU I

Kona u popmy-
JIHPOBKA KOM- Jranbl GopMUPOBAHUS KOMIIETEHIIUH KPUTEPHH MOKa3aTeJan
NEeTCHUMHU
TepMUHONOTHIO T€OXUMHUYECKOW 00- | 3HaHMEe  OCHOBHBIX | Bmameer Tepmu-
3paer sgactd. Ilopsmok M CyIIHOCTh Kilac- | TEPMHUHOB XUMHM U | HOJOTMEH XUMHH
cupUKAIMA XUMUYECKUX DJIEMCHTOB | TCOXMMHUHU Y TEOXUMHUHU
B Fr€OXUMUU
Oco03HaHHOCTH UC- Wznarats pe-
IIpuMeHsTh F€OXUMHUECKHUE METObI
T0JIb30BAHUS XUMHU- 3yJIBTAaThl HCCIE-
HCCIIENOBAaHUs ISt BBITIOJTHEHUS o N
OIIK -3 - YECKOH U reOXUMHU- JIOBaHUI B cIie-
3a/a4 TeOJIOTUH, TeO()U3UKH, TIETPO- N
CrocoOHOCTh YECKOW TEPMHUHOJIO- LHAAJIM3UPOBAHBIX
Ywmeer JIOTUM, THAPOTEOJOTUHA W HHKEHEP-
HCIIOJIB30BaTh B o THH B TIpodeccro- TEKCTax C HC-
HOU I'€0JIOTHH, TEOJOTUHA U TEOXUMUHN .
npodeccroHab- HAJIBHOU JEATEIBHO- | ITOJIb30BAHUEM
N TOPIOYMX MCKOIIAEMBIX, JKOJIOrHYe- o
HOH JeSTENbHO- N CTH T€OXUMHUYECKON
CKOM IreoJIoruu
cTH 6a30BbBIE TEPMHMHOJIOTHH
3HAHUA MaTeMa- I'eonormdeckumu metogamu mpoBe- | CTeneHb CamocrosTens-
THKHU U €CTECT- JIeHUs1 paboT Ui PEIISHUS] TEOXUMHU- | CAaMOCTOSITEIbHOCTH HOIIPUMEHSET
BEHHBIX HayK YECKUX HAay4YHO-HMCCIIEOBATEIbCKUX | IIPH IIPUMEHEHUH | TEOXUMHUYECKUE
MpUKIAAHbIX 3amad. CIocoOCH HC- | TCOXMMHYECKHX Me- | METOIBl Ui pe-
Brnameer | mosb30BaTh 0a30BBIC KOMIIBIOTCPHBIC | TOAOB JJIS PEIICHHS | MICHUS TCOJOTH-
NporpaMMbl  CTAHJAPTHOTO MakKeTa | FeoJIOTMYECKUX  Ha- | YECKMX Hay4YHbIX
Microsoft Word u cnenuanu3upo- | y4HBIX W TPUKIAA- | 1 MPHKIAJIHBIX
BaHHbIE METPOJIOTUYECKHE MPOrpaM- | HBIX 3a1a4 3a7a4
MBL.
TepMHUHOJIOTHIO TEOXUMHYECKON 00- | 3Hanme knaccudpuka- | CrocobeH  mpu-
MK-1- croco6- nactd. [lopsgok M cymHOCTh Kiac- | MM XMMHYECKUX MEHATb  METObI
HOCTB HCITOJIB30- CcU(UKAIMKA 3JIEMEHTOB, METOJbI HMC- | SJIEMEHTOB C FCOXH- T€0OXUMHUYECKUX
BATh 3HAHUS B 3HaeT CIIEJOBAaHUSI MX CBOMCTB, AaKTyallb- | MUYECKON TOUKHU HCCJICIOBaHUM,
06JIaCTH FeoJo- HOCTh TEOPETUYECKOM M MpaKTUde- | 3peHus 0CO3HaBast X
THH, TeODU3HKH, CKOM 3HAYMMOCTH T€OXMMHUYECKHX MPAaKTUYECKYIO
FeOXHMUH, TU]I- HACCIIEIOBAaHUN 3HAYUMOCTh
poreoJIoruu u [IpoBoauTE HayuyHblE HCCIECIOBAHMS OC03HaHHOCTH nc- | Oco3HaHHO TpO-
UHKEHEPHON B 00J1aCTH T€OXHMMHH JUIsl BBINIOJHE- | MOJIb30BAHHS METO- | BOAUT  HCCIEIO-
reojoruu, reojo- HUSL 3aJa4 TeOJOrMH, Treo(U3UKHU, | OB TI'C€OXMMHUYECKUX | BaHUSA B 00JacTu
A 1 TCOXUMHU Ymeer METPOJIOTUH, TUIPOTEOJIOTMM U HH- | UCCIEIOBAaHUM  IpH | FEOXUMUHU a1
FOprOYMX UCKO- JKEHEPHOM TEOJIOTUU, TEOJIOTMH U | PEIIEHUM Te0JIoTHYe- | pelleHHs]  Ipak-
[Ta€MBIX, SK0JIO- reOXMMHMH TOPIOYMX HCKONAeMbIX, | CKMX 3ada4 THYCCKMX 3a7a4
TMYECKOH reoJIo- 9KOJIOTMUYECKOMN re0JIOruu
WU JUIS PELLICHUS
l'eonormuecknmu metomamu mpose- | CreneHb CaMocTosITeThHO
Hay4YHO-
Y JieHus paboT JUIsl PEHICHUS TEOXUMHE- | CAMOCTOSTEIbHOCTH criocobeH  mpu-
HCCIIEN0BATENb-
s ( YECKUX Hay4YHO-HUCCIIEOBATEIbCKUX | MpHU MIPUMEHEHHUH | MEHATHb CIlelua-
CKMX 3a7a4 (B
A NpuUKIaaHbIX 3a1ad. CrIocoOeH HC- | CTaHIApTHOTO MakeTa | JM3HPOBAHHBIC
COOTBETCTBHH C .
Brnanmeer | momp3oBath 0a3oBbIe KoMIbIOTepHBIE | Microsoft Word wu | kKoMObrOTEpHEBIC
HaIlpaBJIEHHO-
P (npodb NpOrpaMMbl  CTAaHJAPTHOTO MakKeTa | CHelualn3upOBaH- MIpOTrpaMMBbl  JIJIA
CTBIO (IpOo(hH- .
) p Microsoft Word u cnenmanu3upo- | HBIX MpOrpamMM JUIsl | PEIICHHsS TeOXH-
JIEM) ITOATOTOBKH
A BaHHBIE NETPOJIOTUYECKHE NPOrpaM- | PEIIECHHd TE€OXUMHU- | MHYECKHX 3a7ad
MBI YECKMX 3a1a4
IK-2 - croco06- 3Hanue  ocobenHo- | [ToHnmaer oco-
OCOOCHHOCTH TOIYYCHUS TCOXUMH- N
HOCTb CaMOCTOSI- . CTEll MOoJydyeHus: reo- | OEHHOCTH TOy-
yeckod WH(OpMAIMH, €€ HCIOIb30- N
TEJBHO MOoJIyyaTh | 3Haer . | xumudeckoit wH(DOp- | YeHUS TEOXUMU-
BaHMUA B HAy4YHO-HMCCIIEIOBATEIbCKON o
re0JIOrHYECKYIO Maluu yeckod — MHPOp-
JIESATEIBHOCTH.
UH(POPMAIIHUIO, MaLuu
UCIOJI30BATH B Oco3HanHOCTH mpo- | CriocobeH 0co3-
HAY4YHO- IIpoBoauTh HayuyHbIE HCCIEIOBaHUSA
B 06J1ACTH FEOXUMHUH U HCTIONB30BATD | oo HAYHHBIX | HAHHO MPOBOMTH
HCCICAOBATCIE- | yyeer HABLIKH TONCBLX 1 naGoparonmen | MCCTENOBAMI B 06- | Mccnenosanus B
CKOH ICATEIILHO- patop JIaCTH F€0XUMHU 001acTH  reoxu-
CTH HABBIKH TIO- T€OXUMHUYECKNX UCCIIEI0BAHUN -
JIEBBIX U J1abopa-
Bnageer | I'eosmormyeckumu MeTonamMu MpoBe- Crenenb Ob6nanaer mocra-

TOPHBIX I'€OJIOTHU-




YEeCKHX MCCIIEI0- JIleHusT paboT ISl PEICHHS TEOXUMH- | CAMOCTOSTEIBHOCTH TOYHOH caMo-
BaHUI (B COOT- YECKHX HAayYHO-UCCIICIOBATEIBCKHUX | MPH HCIONB30BAHUH | CTOATEIBHOCTHIO
BETCTBHH C Ha- mpUKIaAHEIX 3amad. Crmoco0eH wWe- | creruaau3upoBaH- B o00JlacTd HC-
MIPaBICHHOCTHIO MOJTE30BaTh 0a30BbIE KOMIBIOTEPHBIE | HBIX KOMITBIOTEPHBIX | MOJB30BaHHSA
(mpodunem) nox- MpOrpaMMBl  CTAaHJAPTHOTO IMaKeTa | MporpaMM IPH  pe- | KOMIOBIOTEPHBIX
TOTOBKH) Microsoft Word u crmenuanm3upo- | MeHUH TEeOXMMHYe- | MporpaMMm  TIpHU
BaHHBIE TETPOJOTHYECKUE TPOTpPaM- | CKHX 3a1ad pElIeHNH TeOXH-
MBI. MHMYECKHX 3a1a4
3HaHWE TPUHIOUNOB | 3HACT IMPHUHIUITEI
3HaeT COBpEMEHHBIC MOJICBBIE W JIa- N N
JIEHCTBUS COBpPEMEH- | OCWCTBUS COBpe-
OopaTopHbBIe TeoJorudeckue, reodu-
MK-5 - rotos- 3Haer HBIX TEOXMMHYECKHUX | MEHHBIX ITOJIEBBIX
3MMECKHE M HEMOCPEACTBEHHO Teo- | < = = o FEOXHMIIECKIX
HOCTb K paboTe XIMHWYECKHE MPUOOPHI U yCTAaHOBKH. pHoop Py 6
Ha COBPEMEHHBIX AOBaHMA 11p1OOpoB
TIOJIEBBIX U J1abo- IIpuMensTh coBpeMeHHBIE moneBbix | OcosHaHHOCT,  HC- | CHocobeH  0co3-
PpaTOpPHBIX I'€0J10- U J1abOpaTOpHBIX T'EOJOTHYECKHX, | [TOJIb30BAHHUS COBpE- | HAHHO TpruMe-
THYECKUX, T€0- v reopU3UYECKMX M TEeOXMMHYECKHE | MEHHBIX HOJICBRIX | HATE  COBPEMCH-
MeeT
(busnveckux, HpuGOpHI. TEOXHMUYECKUX TPH- | HBIE T€OXHMHUYe-
TCOXHUMHYCCKUX Cobupars 1 06pabaTeIBaThL T€OXHMMH- | OOPOB CKHe IpHuOOpHI
npubopax, ycra- 4ecKyr nH(popMaluio.
HOBKax M 000py-
py . Crenenn CnoocobeH camo-
JIOBaHUH (B COOT- Metogukoit 00pabOTKHA TeOXHMHUYe-
N CaMOCTOSITEIIbHOCTH CTOSITENIEHO TIPO-
BETCTBHHU C Ha- cKoil mHpopManuu B 0a30BBIX DIICK-
mpu 00paboTke Teo- | BOOUTH 00paboT-
MIPaBJICHHOCTHIO TPOHHBIX TPOTPAMMHBIX KOMILIEK- o
XUMHYECKOH HWHOOp- | Ky  T'eOXHMHYe-
(poduem) mpo- cax. N
Bnaneer Manuu Ha 0a30BBIX | CKOM  HH(pOpMa-
rpamMMsbl Oaka- IlepenoBbIM OTEYECTBEHHBIM U 3apy-
9JIEKTPOHHBIX  TIPO- | MM Ha COBpE-
JaBpHara) O€XKHBIM OITBITOM B 00JIACTH IPOBE-
TPaMMHBIX KOMIUIEK- | MEHHBIX po-
JIEHUs] TEOXMMMUYECKHX HCCIe0Ba-
o cax FpaMMHbIX KOM-
HHH.
mIeKcax
3Hanne cymHocTH | O0nagaer MOHH-
IMopsimok W cymHOCTh Kiaccupuka-
METOJIOB TEOXUMHYE- | MAHHEM CYIITHO-
LMK DJIEMEHTOB, METOBI MCCJIEI0BA- .
N CKHUX HCCIENOBAaHMH | CTH  T€OXMHYe-
HHUA HUX CBOMUCTB, aKTyaJ'II)HOCTb TCO-
3Haer N N MUTPAllUd ~ XUMHYE- | CKUX HCCIe0Ba-
PETHYESCKON M MPAKTUYCCKON 3HAYM- N
CKHUX JJIEMEHTOB HUH  MUTpanuu
MOCTH TIE€OXMMHYECKHUX HCCIEN0Ba-
HI/II\/‘I XUMHUYCCKUX
IIK - 7 - cro- 3JIEMEHTOB
COOHOCTH HC- ) C 6
CO3HAHHOCTh  HC- mocoOeH 0Co3-
I10JIb30BAaTh 3Ha- IIpoBoauTh Hay4YHBIC MCCIICIOBAHMSA
MMONTB30BAaHUA ~ METO- | HAaHHO IPOBOJIUTH
HUA (l)yHHaMeH- B 00/1aCTH T€OXMMUHU IS BBINOJIHE- JI0B HAYYHBIX HCCIIE HAVUHEIC  HCCIe
TaIBHBIX pa3Jie- HUSL 33Ja4 TeOJOTHH, Teo(U3UKH, }: Y
noBaHMKM B oOmacty | moBaHusg B 00-
J0B (PM3UKH, XU- VYmeer MIETPOJIOrUH, TUAPOre€0JIOTUM U HH- FCOXUMHHM IUTS pellie- | TacTH  reoXHMHUH
MUH, 3KOJIOTHAH, JKEHEpHOH TE€OJIOTUH, TEOJIOTUH U s reonomqlzcxnx o CILICHIM
uH(OpPMaLUOH- TCOXHMMHH TOPIOYHUX HCKOIIACMBIX, sanau rsfonomfeCKMx
HBIX TEXHOJIOTHH JKOJIOTHYECKOH T'€OIOTUH sanaq
JUTSL pETICHHST A
HPAKTHYECKUX leomornueckumu metomamu mpose- | CreneHb Criocoben caMo-
3a/1a4 B 00J1aCTH IIeHUsT padoT ISl PEIICHHST TEOXUMH- | CAMOCTOSTEITHFHOCTH CTOSITENIHO TIPO-
re0JIOrMH YECKHX HAayYHO-HCCIENOBATEIbCKUX | MPH pPEIIeHHH TI€0- | BOAUTH HCCIENO-
1 TPUKIAAHBIX 3a7a4. CHoco0eH ue- | XUMHYECKHUX Hay4dHO- | BaHUS B 00iacTu
Bnageer | monp3oBaTh 0a30BbIE KOMIIBIOTEPHBIE | MCCIEAOBATEIBCKUX T€OXUMHUU IS
HpOI’paMMbI CTaHJIapTHOFO IIaKeTa u HpI/lKﬂaﬂHle 3aaa4 peIJ_IeHI/IH HpI/l-
Microsoft Word u coenmanu3upo- | ¢ HCHOJB30BAHUEM | KIIQJHBIX U Hay4-
BaHHBIC TIETPOJIOTMYCCKHE MPOTpaM- | CIICIUATU3UPOBAH- HEIX 3a71a4

MBI.

HBIX IPOTPaMM




MeToanueckune PEKOMECHIAINHA, OIIPEAC/IAIOIIUEC NTPOUECAYPhI OLICHUBAHUA
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PE3YJIAbTATOB OCBOCHHUA NUCIHHUIIJIMHBI

OueHo4YHbIE CPeACTBA I POMEKYTOUYHOI aTTecTauuu

IlepeyeHb THIOBBIX BONPOCOB K IK3aMEHY

[IpenMer u 3a7a4M TEOXUMHU

Uctopuyeckue acnieKThl BOSHUKHOBEHUS reoXuMuu B Poccun
THuIbI XUMUYECKUX CBSI3€M B MUHEpaJiax
Nonusie u aromusie paauycol. Mzomopduzm
Knaccuduxanus snementoB B.M. [Nonpammuara
Knaccuduxanus snementos B.W. Bepnaackoro
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE YCIOBUS
I'eoxuMus ocaOUHBIX MPOLIECCOB

Buapl reonornyeckux XxpoHOMETPOB
ATMO(UIBHBIE 2JIEMEHTBI

['eoxumuyeckue 6apbepbl

['eoxumuss MarMaTu4eCKUX MPOLIECCOB
Konnounanast Murpanus 31€MeHTOB
NHTEHCUBHOCTH BOJHOW MUTPALIMU JJIEMEHTOB
Bo3znymHas Murpanuust 3J€MEHTOB.

['eoxumus MeTaMOP(PUIECKUX TMPOIIECCOB
Pacnpoctpanenue 351eMeHTOB B 3eMHOM Kope. Kimapku
Knaccel BOJIHOM Murpanyu 3J1€MEHTOB
JIuTouibHBIC YIEMEHTHI

MexaHnueckass MUTpalys 3JIEMEHTOB

[Tponecc popmMupoBaHus IErMaTUTOB
Murpanuu 3neMeHTOB. DaKTOPbI MUTPALIMU

CunepoduiibHbIE SJIEMEHTHI



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

XanbKo(DUIBHBIE JIEMEHTHI

Boanast Murpanus 31eMeHTOB

I'eoxumus arMocgepsl

[I{e104HO-KUCTOTHBIE YCIOBUS

buorenHas Murpanus 3JI€MEHTOB

Knapk konuentpanuu. Posib B reoxumun
PacnipocTpaHeHHOCTh XUMUYECKUX 2JIEMEHTOB B 000J7109KaxX 3eMIIH
[TpuHIMIBI KTacCUDUKALIMY MArMaTHYECKUX TOPHBIX MTOPO/T
['eoxumus ruapocdeps

I'eoxumust 6uochepol

TepmoanHAMUYECKUN TEOXUMUYECKHUI Oapbep

Buemnue akTopsl Murpanuu

['eoxuMuss MarMaTH4ecKoro mpoiecca

[TocTmarmMaru4eckue npoueccol

Meramopduueckuit mpouecc. [lonsitue o arusax meramopduzma
DK30r€HHBIE ITPOLIECCHI

I'eoxummudeckwmii TanamadT

['eoxumuyeckre MEeTO bl MOMCKA MECTOPOKACHUI
['eoxumuyeckue 6apbepbl 30HbI 3K30I'€HE3a

[IpuMeHeHne reOXUMUYECKUX METOJIOB B 3KOJIOTUHU

Kopb! BeIBeTprBaHus. Y CI0OBUSI MUTPALIMU DJIEMEHTOB
@akTOpbl MUTPALIMH 3JIEMEHTOB B 30HE TMIIOrEHE3A

I'eoxumuyeckasi cheMKa 1 KapTHPOBAHUC

OueHouHbIe CpeACTBA ISl TEKYLIEH aTTecTalNU

K TtunosniM OLCHOYHBIM CPCACTBAM IJIA TGKYIHCP'I arreCcralluy OTHOCATCA cobe-

ceoBaHue (OIlEHKa BBITIOJHAETCS MO AByXOaumibHOU cucteme (1 — BoinonaHeHo, 0 —

HE BBIHOJ'IHCHO), KOHTPOJIbHELIC pa6OTBI U TeCThl. X OLICHKA AJIs1 BBIHCCCHUS B CHC-

temy BPC BemonHsercs mo 4eTsipex0amibHoi cuctemMe (3 — OTIMYHO, 2 — XOpOIIIO,
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1 — ynoBaerBoputensHo, 0 - HEe yJOBIETBOPUTEIHHO). UTOOBI MOMYYUTHh OICHKY 3
0aJu1a, HEOOXOIMMO OTBETUTH MPaBUIILHO Ha 10 Bompocos, 2 Oamia — 9 npaBUIIbHBIX

OTBETOB, U | 0ay1 — 8 MpaBUIIbHBIX OTBETOB.

Tunosoii BapuaHT TECTa

Ortser
Bomnpoc
1 2 3
cpemHee co- MpeIenpHO A0- | TIOKa3aTenb
JiepKaHue MyCTHMOE CO- KOHTpAacTa reo-
1. Yro Takoe kmapk? p y P
XMMHUYECKOTO | JIepXKaHUe dJie- | XUMHUYECKOTO
DJIEMEHTA B MEHTa B )KUBBIX | Oapbepa
3eMHOH Kope OpraHu3Max
ATOMBI, aTOMBI, UMEIO-
aTOMBI, UIMEIO-
uMeronme WHE OMMH HTOT |\ 0 1 To
2. Yto TaKoe u30TOIbI? OJIMHAKOBYIO K€ KOJIMYECTBO
e KOJIMYECTBO
aTOMHYIO ATOMHBIX OpOH-
. TIPOTOHOB
Maccy Tanen
BpEeMsI caMo-
BpeMs, 32 KOTO- | OYHIICHHS OK-
MTOJIOBHHA .
poe BEIIECTBO pyXxarormei

3. UYro Takoe mepuoa noiypacmama’?

CpOKa JI0 MMOoJI-
HOTO pacrnajaa

pacnancTes ¢

CpeJibl OT I10-

BelecTBa BEPOSITHOCTBIO CJICICTBUH TEX-
50% HOTEHHOM Kara-
cTpodbI
4. Kak Ha3pIBalOTCA 3NEKTPOHBI, HaXo-
. Maru4ecKMMH{ | BaJCHTHBIMHU UHEPTHBIMH
JiiIecs: Ha BHEIIHEeH o0omouke?
TeMnepaTyp- KYJIOHOBCKHE
patyb TeMIIepaTypHO- Y

5. Kakue (bn:;nqecxne CHJIBI SBJISAIOTCA
T'JIaBHBIMU B 3BOJIFOIINH 3B€3}I?

HOT'0 pacuiu-
peHUA U TCM-

rO pacUIMPEHUs
Y TPaBUTAIMOH-

CHJIBI OTTAJIKHU-
BaHUA U I'paBU-

epaTypHOTO TAI[HOHHOTO
HOTO CKaTHus
cxKaTus CKaTus
6. Kax Ha3pBaeTCI MHHHMAIIBHOE Ha-
. MTOTEHIAJIOM
MPsDKEHHE IIOJIS, TIPH KOTOPOM IIPOUCXO- | MOTCHIHAIOM | BEIMYHHOW IO- dpdeperima
IUT OTPHIB BHELIHETO 3JIEKTPOHA OT aTo- | MOHU3AIHH TSAPU3AIUI - P
ma?
7. Kakum 1o cocraBy SBIS€TCS SOPO JKeIe3o-
CHJIMKATHBIM OJIUBHHOBBIM
3emumn? HUKEJIEBBIM
MepBUYHBIN BTOPUYHBIHN

8. Uro obpasyercst ipu (HOpMHUPOBAHUM

KOpa BBIBET-

opeout paccesi-

opeou1 paccesi-

MECTOPOXK/ICHHS BO BMEIIAIOIIEH Topose? | puBaHus
HUs HUSA
9. Kak Ha3bIBaroTCsl 2JIEMEHTHI C 0OJIb-
. MHUHEpaJo- MHHEpaIo- MHHEPAJIOTeH-
HIOM CITIOCOOHOCTBIO K MHHEPaIoo0pa3o-
($hoOHBIMU ¢bubHBIMH HBIMU
BaHUIO?
o0nacTp u3Me-
00J1acTh pe3Ko-
HEHUsI JaBJie-
., | HCKycCTBEH- r'0 U3MCHEHUSI
10. Uto Takoe TepMOAMHAMHUYECKUIT . HUS, TEMIIEpa-
Has MeMOpaHa | yCIIOBHH MU-
Oaprep? TYpHI ¥ KOHIICH-
¢unbTpa rpaiuu 3J1eMeH-

TOB

Tpanu KOMIIO-
HCHTOB
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IlepeyeHb KOHTPOJIbHBIX 3aJAHNH
K BoInoJHeHN IO «I1P-2. KonTposbHas padora»

HpCHOI[aBaTCJ'IB BbIIACT 3adaHWs AJI1 BBIIIOJIHCHHS KOHTPOJIbHBIX pa60T I10 HIMKCCJIC-

JTYFOIIEH TEMATHKE.

KontposnbHast padota Ne 1. PacyeT napameTpoB CETH IMTOr€OXUMUUYECKON ChbEMKH TPU
MIOMCKAaX KOPEHHBIX MECTOPOXKICHUM 30JI0Ta.

3ajaHue: Mo 3aJlaHHbIM MUHUMAJIBHBIM pa3MepaM PYAHBIX T U Mpearnosarae-
MOMY a3UMYTY WX MOPOCTUPAHUS OINPEICTUTh XapaKTePUCTUKU CETHU HaOII0ICHUI
(HampaBnieHue npoduieil, paccTOsSHUE MEXIYy HUMHU, PACCTOSIHUE MEXAY TOYKAMHU

0TOOpa TUTOXUMHUUYECKHX MTPOO).

KontponbHas padora Ne 2. Onpenenenue npemoiaraéMbIx pa3MepoB U a3UMyTa Ipo-
CTUPAHUS PYIHBIX TEJ [0 pe3yJIbTaTaM N'eOXUMHYECKUX PadoT.

3ananue: Ha kapTax, MOJy4eHHBIM B Pe3yJibTaTe JIUTOT€OXUMUUYECKON ChEMKH,
OMPENCIUTh MPEANnojaraeMble pyaHbIe 00BEKTHI, OIEHUTh UX JIMHEHHBIE pa3Mephbl U

a3UMYThI ITIPOCTUPAHMUSL.

KontponbHas padota Ne 3. AHanu3 pe3yIbTaToB IPUMEHEHHS [€03IEKTPOXUMHYECKUX
METOJIOB TIPH OOHAPY>KEHUH PY/THBIX TEJ I0JT HAHOCAMHU.

3aganue: [lo BbIZaHHBIM MarepuansaM TeOdJEKTPOXUMUUYECKOr0 METOJIa 4ac-
TUYHOTO u3BJieueHus: MetaiioB (UMIM) omnpenenuTs nojgoXeHue pyaHOro Teia Mol
IIPUHOCHBIMU HaHOcaMU. [IpoBecTH CpaBHUTENBHBIN aHAIN3 AaHHBIX MeToga UMM u

Pe3yJIbTaTOB JIUTOTCOXUMUYECKON ChEMKHU.
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Tunosasi cxema BbINOJHEHUSA KOHTPOJIbHBIX padoT Ne 1-3

1. BHUMaTENBHO M3YYUTh BBIAHHBIN MTPETIOIaBaTesIeM MaTepuan (JTuTore-
OXMMHYECKHE M I'€0JIOTHUSCKUE KapThl U pa3pe3bl, JaHHBIC T€0ICKTPOXUMHUIECKOTO
METO/a).

2. Brinenuth Ha TUTOTEOXUMUYECKUX KapTa TEOXUMHUCCKUE aHOMAITUU U

OIIPCACINTD UX XAPAKTCPHUCTHUKHU.

3. CocTaBuTh CXeMy UHTEPIIPETALNUN PE3YJIbTATOB JINTONEOXUMHUYECKON
CBEMKH.
4. ITo BBIJaHHBIM TaOJUYHBIM JaHHBIM COCTABUTH IpaUKH 17151 METOAA

UUM u 17151 TUTOTCOXUMUYECKOTO onpoOoBaHusi. Craenarh BBIBOJBI O CPABHUTEIHHOM
3(PEKTUBHOCTH METOJIOB IIPH HAJTUIUH HAHOCOB.

3. CocTaBUTh OTYET O BBINOJHEHHOHN padoTe.

IIpuMepHoe coaep:kaHHe 0TYETA 0 BHINOJHEHHOU padoTe

1. BBenenue.

2. llens paboTHI.

3. Kpatkas undopmanus o6 aHaTH3UPYEMBIX TEOXUMHUYECKUX U T€O0JIOTUYECKUX
Marepuanax.

4. Pe3ynbTaTel 00pabOTKHU NPEIOCTaBICHHBIX JIUTOM€OXUMUYECKHUX KAPT.

5. MHTepnperanus JIUTOr€OXUMUYECKUX JAHHBIX.

6. OnucaHue pe3yJIbTaTOB UHTEPIPETAMU JaHHBIX MeToaa UNM.

7. PacueT mapamMeTpoB CETH JTUTOT€OXUMHUYECKON CHEMKH.

8. 3akiroueHue.

9. Criucok MCIOJIb30BAHHBIX JTUTEPATYPHBIX HUCTOYHUKOB.
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NMPEOUCIOBUE

Kypc naGopatopHbix paboT paccuuTaH Ha 64 yaca ayJUTOPHBIX 3a-
HATHI W MPEIHA3HAYEH JJIsI TPUMEHEHUS U COBEPILICHCTBOBAHUS 3HAHUM,
MOJYYEHHBIX CTYJICHTAMH B PE3yJbTATE JIEKIIMOHHOTO Kypca, a TaKkKe JJIs
MOJIYYEHUS UMHU MPAKTUYECKUX HABBIKOB 00PaOOTKH T€OXUMHYECKUX JIaH-
HBIX U UX UHTEPIIPETALINY.

CoBpeMeHHasi T€OXUMHSI HACTOJIBKO MHOTOOOpa3Ha, 4TO B JaHHOM
KypCE€ MbI MOXEM IO3HAKOMUTH CTYAEHTA TOJIBKO C OCHOBHBIMU HaIlpaB-
neHussMu reoxumuu. K coxaneHnro, He OXBaYEHHBIMHM Halllel METOYe-
CKOM pa3pabOTKU OCTAIOTCS BOMPOCHI TAKUX OYEHb BAXKHBIX HAIPABIICHUH,
KaK paJUOTEHHAs W W30TOIMHAs I'€OXUMUs: IepBas BECbMa Ba)KHA IS OIl-
peneneHus: abCOIIOTHOrO BO3pacTa MarMaTUYECKUX TOPHBIX MOPOJI, & BTO-
past — U1 TeHETUYECKHX, MIETPOJIOTHUYECKUX, JTUATHOCTUYECKUX U KIIACCH-
dbuKanmoOHHBIX MOCTpoeHui. KpoMme TOro, B HACTOSIIUX YKa3aHUSIX MbI
TOJIbKO MPHUOJU3UIUCH K TEM T€OXMMHUUYECKUM 3aJadyaM, KOTOpPHIE MOTYT
pemaThbesi ¢ MOMOIIBIO MPOrpaMMBbl «Statisticay, OCTaBUB UX JJIsI PACCMOT-
PEHUS B CIIEUAIIN3UPOBAHHBIX KypCaX MATEMATUYECKON CTATUCTUKMU.

B cBs3u ¢ BO3pOCIIMM YPOBHEM KOMIIBFOTEPHOM T'PAMOTHOCTH CTY-
JICHTOB HAMU IUIAHUPYETCS MTOCTENICHHOE YMEHBIICHUE KOJIMYECTBA ay/IU-
TOPHBIX YacOB JIJIsi BBITIOJHEHUSI Ja0OpPaTOPHBIX PabOT, KOTOpPHIE MPEdy-
CMOTPEHBI B HACTOSIIIUX METOJWYECKHX YKazaHHSAX. B pe3ynbTare oCBO-
OOJIUBIINECS Yachl TO3BOJISIT CO BPEMEHEM BKJIIOUWTHh B HACTOSIIIUNA KYpPC
1a00paTOPHBIX pabOT M pelIeHue MPAKTUUECKUX 3a/1a4 M0 paJuOTeHHON U
M30TOIMHOM IT'€OXUMMUM.

BOoJIBIIMHCTBO TIPEITTIOAKECHHBIX 33JJaHU OCHOBAHBI HA MPAKTUYECKUX
IPUMEPAX, C KOTOPBIMU HEOJHOKPATHO MPUIIOCH CTAJKUBATHCS aBTOPY U
€ro KOJUIEraM B I'€OJIOTMYECKOW IPAKTUKE. B CBA3M C 3TUM MHOTHE 3aja-
YU, OCOOCHHO T€, B KOTOPBIX PACCMOTPEHA MUTPAIUS SJIEMEHTOB, COCTaB-
JIEHBI TAKUM 00pa30M, 4TOOBI METOAMKA X PEIICHUS] MOTJIa ObITh UCTIOJb-
30BaHa KaK B KJIACCUYECKOW, TaK U B SKOJIOTUYECKOMN TE€OJIOTHH.



NABOPATOPHAA PABOTA Ne 1

PacuyeT cyMMbl OKCMAOB LWeNIOYHbIX MeTansoB
Ha oTAeNbHble KOMNOHEHTbI U NOCTPOeHue rpacukoB

Heab. Hayuutbcst 00padathiBaTh pe3ysibTaThl XUMUUYECKUX aHAIM30B
B TE€X ClIy4dasX, KOrJa B PAaCHOPSIKCHUU HCCIENOBATENS MMEETCS JIMIIb
YacTUYHAs WHQpOpPMAIUs MO COAEPKAHUIO T€X WJIM MHBIX KOMIIOHEHTOB,
BXOJIAIINX B JAHHYIO CUCTEMY.

Kpartkas xapakrepuctuka. [Ipu uccienoBanun ocoOeHHOCTEN pac-
IPEACIICHUS 3JIEMEHTOB B KaKUX-JIMOO CUCTEMAxX 4acTO HEOOXOJUMO IPO-
BECTH TOCTpPOCHUE TIpaUKOB, AHAJIOTUYHBIX MNPUBEJICHHOMY Ha puc. 1.
JIOBOJIBHO 4acTo Mepe] UCCieN0BaTeNIeM, MOMYUYHBIIUM U3 JIa0OpaTopuu
CBEICHHS O PEe3yJIbTaTaxX BBINIOJHEHUS CUJIMKATHOTO aHAJW3a FOPHBIX I0-
POJI MM XUMHUYECKOTO COCTaBa KaKUX-JIMOO BOJ, BOSHUKAET 3a/a4a Ompe-
JEJICHUSI KOHLEHTPALUKU OIPEICIIEHHOIO KOMIIOHEHTA.

Na,O

90

A CaO

90 80 70 60 50 40 30 20 10

Puc. 1. JJluacpamma CaO — Na,O — MgO cocmasos 2optuvlx nopoo 8)JIKAHO8
Kyopsevuii (1), [lpomescymounsiii (2) u Cuacmausutii (3)
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BapuanTsl 3agpaHuit

XHMHYECKHIl COCTAB,

Ne o6p. % macchl
MgO | CaO |(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
1 5,00 1,88 21,97
2 4,21 1,01 12,05
4,86 6,37 12,05
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Tabnura 1

XHUMHYECKHIl COCTAB,

Ne o6p. % macchl
MgO | CaO (Na,0+K,0)
Bapuanrt 5
| 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
| 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
Bapuanrt 7
3,09 4,52 12,39
2 2,13 2,51 11,76
5,25 5,05 18,10




XMMHUYECKHH COCTaB,

Ne 06p. % macchbl
MgO | CaO |(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
Bapuant 9
1 3,09 6,89 8,45
2 2,09 3,56 7,56
3 3,11 5,25 8,02
4 3,56 3,88 9,93
5 1,98 4,59 8,92
6 1,01 5,12 5,16
7 0,03 2,64 5,13
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XMMHYECKHUI COCTAB,

Ne 06p. % maccnl
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




XMMHUYECKHH COCTaB,

Ne 06p. % macchbl
MgO | CaO (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
Bapuanr 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 0,21 491
10 5,12 5,20 2,43
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XMMHYECKHUI COCTAB,

Ne 06p. % maccnl
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
Bapuanr 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




XHUMHYECKHI COCTAB,
Ne 06p. % Macchl
MgO | CaO (Na,0+K,0)

Bapuant 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 2,45 1,00
10 6,25 2,24 2,79

Ilpumeuanue. B kaxioM BapuaHTe 3aJaHusl NMPOObI XapaKTEpU3YIOT onpee-
JIEHHYIO BYJIKAHMYECKYI0 MOocTpouky: No 1-4 — Bynkan KynapsiBeiid, 5—7 — ByJsKaH
[TpomexxyTounslii, 8—10 — Bysnkan CUacTIMBBIN.

3ananue

1. Onpenenure KOHUEHTPALUIO OKCUAOB HATPUS U KAIUS B TOPHBIX
OpoJiax, UCTOJIb3Ysl JaHHBIE CBOETO BapuaHTa (Tadi. 1).

2. TlocTpoiite rpaduku 3aBUCUMOCTH COJICP>KaHUSI OKCUIOB KaJlusl U
Hatpus oT CaO u MgO.

3. IlocTpoiiTe TUTIOBYIO TpeyroiabHyto auarpammy: CaO — Na,O —
MgO.

4. Chenaidte 3aKJIOYCHUE O TUIIE TOPHBIX MOPOJ, O COOTHOUICHUU
IICJIOYHBIX METAJIOB U TTOATOTOBBTE OTYET O BBHIMOJIHEHUH J1a0OPaTOPHOM
paboTHI.

MeToanka BbINOJHEHHMsI. 33JlaHHE BBIMIOIHSAETCS B MporpaMmmax
Microsoft Excel u Microsoft Word. B mepBoii BBITIOJHSIOTCS pacyeThl,
a BO BTOPOM TOTOBHUTCS OTYET MO JiabopaTopHOW pabore. BeimosiHeHUe
JTAHHOU pabOThI paCCYUTAHO HA 6 YACOB.

1. B nporpamme Microsoft Excel HaOpath pe3ynbTaThl aHAIUTHYC-
CKHUX HcclieoBaHui (Tadi. 2).
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Tabnuria 2

HMcxoanble 1aHHBIE JJI5 ONpeaeTeHusl 3HAYeHU I
KoOHUeHTpanuu Na,O

B C D E F G
XMMHYECKHI COCTAB, PacyeTHble 3HAYEHNA,
Ne % MAacchl % MAacchbl
oop.
MgO | CaO | (Na,0+K,0) Na,O K;0
y-1 | 12 41 12 4,44 7,56
y-2 7 35 85 31,45 53,55

2. Ucnosb3ysi U3BECTHBIE 3HAYECHWSI aTOMHOM MacChl Kadus' W Ha-
TpI/IHZ, COCTABUM IPOIOPIMOHATBHOE COOTHOIICHUE U IO HEMY OIpelie-
JUM UX coAepkaHue. Ecnu B 3a1aHusgX OyaAyT JaHbl COJEPKaHUs OKCHIOB
B IIPOIIEHTaX MAacChl, HCOOXOAMMO TIPH BBIYUCICHUSIX YYECTh ATOMHYIO

Maccy KHCJI0poJia, KoTopas coctapisieT 15,9994,
AtomHoe kosmuecTtBo (Na,O+K,0) —  Cognepxanue (Na,0O+K,0), % Maccol

AtomHoe koimuectBo Na,O —  Xyo

~ Na,0(Na,0+K,0)
N0 (Na,0+K,0)

3. B cootBeTrcTBUU ¢ 3TOM (opMyJioit B siueiiky FS 3anuiem cnemyto-
111e€ BBIPAKECHHUE:

= (ATomHoe kosmm4yecTBO Na,O)°ES/ATomHoe koimmuecTBo (Na,O+K,0).

AHaorngyHeIM 00pa3oM B suelike G5 BBeneM Gopmylty I pacuera
kanus. Beinenum stueliku ES u G5, ckonupyem, BBes ux B Oydep oOMeHa,
1 3aTeM BcTaBuM B no3uiiuu E6, G6; E7, G7 u T. A. 11 BCEX UMCIOIIMXCS
pe3ysibTaToB. Pe3ynbTaThl pacueTa MmepeHeceM B OTUeT MO JabopaTopHOU
paboTte, moAroTaBiMBaeMblii HaMu B mporpamme Microsoft Word B Buze
TaOJIULIbL;

'Kamnii (Kalium), K. Xummaecknii smement I rp. mepuoandeckoii cuctemst JI.M. Menneneesa. Atomuslii HoMep 19,
aromHas macca 39,0983. Illenounoi Metaiur cepeOpUCTO-0eI0ro 1BeTa, MATKUM, JICTKOIUIABKUIL, MmIOTHOCTL (0,862 r/em’,
tumas = 603,55 °C. BricTpo okucisieTcst Ha BO3yXe, C BOAOK pearupyer co B3pbiBOM. 1o pacmpocTpaHeHHOCTH B 3€MHOM
KOp€ 3aHUMAET 7-€ MECTO.

*Harpuii (Natrium), Na. Xumuueckuii anement I rp. nepuosuueckoii cucremsr J.1. Menneneena. AToMHsblit Homep 11,
atoMHast Macca 22,98977. IllenouHoit MeTayur cepeOpUCTO-0eIoro IBeTa, MATKUH, JIerkuid (IIoTHOCTH 0,968 F/CM3),
JIETKOTUIABKUH (tys = 97,83 °C). Ha Bo3myxe ObicTpo okucnsercs. BzanmozaeicTBre ¢ BOJOI MOXKET CONPOBOKAATHCS
B3PBIBOM. 3aHHMAET 6-€ MECTO IO PACIIPOCTPAHEHHOCTH B 36MHO KOpe.
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Tabmnuia 3
Coaep:kaHue HEKOTOPBIX 3J1eMeHTOB (% macchl)

XHMHYECKHIi COCTAB, PacyeTHble 3HAYEHMSA,
N mpo- % 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 onuuro «Mactep auarpamm», BBIJICIUM JIEBOM KHOTI-
KOW MBI HEOOXOAUMBIE CTOJIOBI CO 3HAUCHUSIMU OKCUJIOB HATPUSI U Ka-
nust (MpY 3TOM HEOOXOAUMO yaepKuBaTh kiasuiny Ctrl) u mocTpoum «To-
YeuHbIiD» rpaK 3aBUCUMOCTHU UX coaepkaHuil u rpapuku: MgO — Na,O,
MgO — K,0, MgO — Ca0O, CaO — Na,0O, CaO — K,O (puc. 2).

BrinoanuM moamnvucu HOMEpoB (urypaTtuBHBIX Todek. Ha mone rpa-
¢uka Ha (UTypaTUBHON TOYKE ILIECTKHEM NpaBOil KHOMKOW Mblmu. [los-
BUTCA HKOHKA. Bwioepem omnmuio «Dopmar psjioB JaHHBIX», B HEW —
«IToamucu naHHBIX» U MOCTABUM TaJIOYKU B «3HaueHUsI X U Y)». 3aTeM I10
UCXOJHOM Tabiulle onpenesiuM, Kakon nmpode NMpUHaAIeKaT JaHHbIC 3HA-
yeHus1 3Tol urypatuBHoN Touku. IllenkHemM Ha 1MGPOBOM 3HAYCHUU
paBOi KHOMKOW MBIIIH U 3aMUIIEM BMECTO ITU(POBBIX 3HAYCHUI HOMEpa
npo0, Hanpumep K-1, K-2, K-3, K-4, coorBercrBytomue Bynakany Kynps-
Bomy; II-5, ... II-7 — Bynkany IIpomexyrounomy; C-8, ....C-10 — ByII-
kany CuactnuBoMy. B nporpamme CorelDRAW (unm mro0oit apyroii rpa-
(¢uueckoil mporpamme) o0BeIeM MoJig GUrypaTUBHBIX TOYEK OJHOTO U TO-
r'0 JK€ ByJIKaHa COOTBETCTBYIOIIUMU YCIOBHBIMU 0003HAYEHUSIMU.

N3 nporpammbl CorelDRAW skcniopTupyem rpaduk ¢ paciivpeHu-
€M Jpg ¥ BCTaBUM €T0 KaK PUCYHOK B OTHYET.

UYepes Oydep oOMeHa nepeHeceM IOoJydeHHbIE pe3yabTaThl B OTYET
1o JJabopaTtopHOi padoTe.

5. Ilpomomxkum paboTy ¢ Tabna. 1 B mporpamme Microsoft Excel.
Buecem B sueiiku H4, 14, J4 3aronoBku cronbuoB: MgO, CaO u Na,O.
JIns mOCTpOEHUSI TPEYrOoJIbHHUKA COCTaBa HYXKHO MPOBECTH IMOJATOTOBHU-
TEJIbHYI0 PaboTy: CyMMHUPOBATh pe3yibTaThl U npuBecTd ux kK 100 %,
MOMHSI O TOM, YTO B KaXKJIOM yIJIy TPEYTrOJIbHOW JIHarpaMMbl COJIEpKaHuE
koMroHeHnTa paBHo 100 %. J{ns sToro B stueiiky HS 3anuiem gpopmyoy:

=C5-100/(C5+D5+F5).

56



B 15:

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

=F5100/(C5+D5+F5).

CkonupyeM uX U MEPEHECEM ISl BCEX PE3yJbTaTOB aHAIM30B. MbI
MOJIYYUM 3HAYEHHUs JJIsi TOCTPOCHUS TPEYrojbHHKa COCTaBOB (puc. 1)
TOPHBIX MTOPOJI WJIK OCHOBHBIX KOMIIOHEHTOB PACTBOPOB.

------------- C-10
£-8 =
10 ;
2 e
2 . G el
S & — -7
= Q =0 ./
o) 4 J_I_I-G
O rpe e
Ve P K-3
2 *;.
0 *Kﬁ
0 1 2 3 4 5 6

MgO, % maccel

Puc. 2. 3asucumocms cooepoicanuii okcuoos Kanbyus u MacHus

6. [lpu HATMYMK B IPOrpaMMHOM OOECIIEUCHHH TaKOW MpPOrpamMMBl,
KaKk Statistica, MOCTpOEHHE TPEYroJibHUKa PEKOMEHIYETCS BBITIOJIHUTH C
MIOMOIITBIO HEe.

OTtkpeiBaeMm nporpammy Statistica. B oTkpbiBieMcst mogmento Data:
Spreadsheet (unu B cpa3y ke OTKpBIBIICHCS Tabiauie) B sueiiku Varl,
Var2 u Var3 BHOCHM HaWMEHOBAHHWE HAIIUX MEPEMEHHBIX (OKCHIOB WJIU
3JIEMEHTOB), UCIOJIb3Yys om0 Name. 3aTeM BHOCHUM B TaOJHILy pe3yJib-
TaThl 3HAYEHUN TTEPEMEHHBIX B COOTBETCTBUU C MOJYYEHHBIM BapHUAHTOM.
[Tocne aTor0 171 MOCTPOEHUSI TPEYTOJbHUKA COCTAaBOB BHIOEPEM OIIIIMIO
Graphs, a B Heil nocnenoBarensHo BbiOepeMm: 3D XYZ Graphs; Ternary
Plots; 2D Scatterplot; Variable. B mocnenneit onmuu oTMETHM Te Tiepe-
MEHHbIE, KOTOpbIe OYyJyT y4acTBOBAaTh B MOCTPOCHUH TPEYTOJIbHUKA CO-
CTaBOB, U JJaJIUM KOMaHIy Ha IMOCTPOCHHUE TPEYTOJIbHHUKA.

C 1en1p10 BBITIOJIHEHUS aHAJIN3a TPEYTOJbHUKA COCTABOB (COMOCTaBJIe-
HUS TIOPOJ] PA3IMYHBIX BYJKAHUYECKUX MOCTPOEK) HEOOXOIMMO Ha TMoJjie

57



TPEYTOJIbHUKA BRIHECTU HOMEpa (PUTYypaTUBHBIX TouekK. Jjist aTOro mojase-
JeM Kypcop K JIto0oH (purypaTHBHOM TOUYKE Ha rpaduke W IIEJIKHEM Ha
HEW mpaBOM KHOIMKOM MBIIK. B MosBuBIIEMCS MEHIO BBIOEpEM ITOIMEHIO
Graph Properties, 3arem noamento Plot u B Hem Point Labels. OtmeTum
ranoukamu okHa Display point labels u Text labels. B Ttabnuue Bmecto
HanmeHoBanui Case 1, Case 2 U T.1. COOTBETCTBEHHO HAMUILIEM HOMEpaA
¢uryparuBubix Touek K1, K2, K3, K4 (nopoast Bynkana Kyapsssiit); 115,
[16, 117 (mopoxas! Bynkana [Ipomexyrounslii); C8, C9. C10 (mopoas! ByJi-
kaHa CYacTJIMBBIN).

7. Ilpu oTCYyTCTBMU MpOTrpaMMbl Statistica MOCTPOCHUE TPEYTOJIbHUKA
PEKOMEHIYETCSI BBITIOJHUTE ClIeayomuM obpaszom. M3 Metomuueckux
yKa3aHUU mnepeHeceM B Oydep mamsTh TPEyrojbHUK COCTaBa. 3aTeM OT-
kpoeMm mnporpammy CorelDRAW u BblHECEeM TpeyroJibHUK Ha MEPBBIN
cioil. B onmun « MHCTpyMeHTB» BbhiOepeM «/lucneryep o0beKkTOB». B HEM
IIEJIKHEM Ha KJIaBUIYy, PACIOJIOKEHHYIO HAIMpPOTUB 3aroioBka «CIion»
(momeyeHa TPEyroJbHUKOM). B OTKpBIBIIEMCS MEHIO BBIOEPEM IMO3UIIUIO
«Co3math cioi» 1 MOAIUILEM €r0 Ha3BaHHWE, HanpuMep, « TpeyroabHUK.
B 3TOM cioe HEOOXOIMMO MO KOHTYPY HApUCOBATh TPEYTOJIbHUK M, HC-
MOJIb3YSl HAIIPABJISIONMINE JTUHUU (MX HEOOXOIUMO pa3MECTUTh Mapaielb-
HO CTOPOHAM TPEYIroJIbHUKA), OTMETUTh HEOOXOIUMBIE COACPKAHUS KOM-
MIOHEHTOB, PACCUMTAHHbBIC PAHEE.

Yt00Bb! BHIOIHUTH TOANUCH «Na,O» HE00XO0IUMO BBHIOpPATh OMITUIO
«A», koTopas obecrieunt Hanucanue mpudrta. Hamuca «Nay Mbl cTaJIKu-
BaeMcs ¢ NpoOaeMoil HanmucaHusi HUQPHI B IOJACTPOUHOM pekume. s ee
penieHuss Heo0X0IMMO 00paTUThCs K onuuaM « Tekct» — «PopmaTupoBa-
HUE CUMBOJIOB» — « D PekTsl cuMBOIOB» — «IlookeHue» u BrIOpaTh pe-
xuM «Iloactpounsiity. [locTaBuB udpy «2» BepHEM HAMUCAHUE TEKCTa K
pexumy «Her» B onmuu «Ilosoxenne» u mpoAoKUM HalMMCAaHUE CUMBO-
na kucmopoaa «Oy.

B mecre mepecedeHuss ABYX HAIpPaBISIONIMX BBIHECEM YCIOBHBIM
3HaKOM (UTYPATHUBHYIO TOYKY MpoObl. OOBeaeM moJisa PUrypaTUBHBIX TO-
YeK MOpOoJ] KKJA0T0 ByJKaHA U IOMECTUM UX B YCIIOBHbIE O003HAUYECHUSI.

[TonyuuBimiics pucyHok depe3 Oydep oOMeHa mepeHecemM B OTYET
MO BBITIOJIHEHUIO 3a/IaHUSI.

BoiBoasbl. [1oAroTOBUTH 3aKIIOUEHHUE O TUIE MOPOJ] (BHICOKOLIETOY-
HbIE, YMEPEHHO-IIIEJIOYHbIE, HOPMAJIbHBIC), COOTHOIIICHUH IIETOYHBIX Me-
TaJJIOB (CYIIECTBEHHO KaJMEBbIE WM HATPUEBBIC), JaTh XaPaKTEPUCTUKY
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IIOPOJ 10 NPUHAJICKHOCTU K ONPEAEICHHON BYJIKAHUYECKON MOCTPOMKE
(Tpu 3TOM ONPEAETUTH MOJI Pa3BUTHUSL PUTYPATUBHBIX TOYEK), HATUCATH U
3alUTUTH OTUYET C PE3YJIbTaTaMU BBIMOJHEHUS J1a0opaTopHOil paboThl Ne 1
I10 CIIEAYIOIIEU CXEME:

1. Tutyn (punoxeHue).

2. llenp, kpaTKast XapaKTepUCTUKA.

3. 3agaHue.

4. KpaTkoe onucaHue METOANKH BBIMIOJHEHUS JJa00paTOpHOI paObOTHI.

5. Pe3ynbTaThl BBIONHEHUS pa0OThl. M3nararoTcs co cChlIKaMy Ha
NPUBEICHHBIE TAOIUIBI U PUCYHKH, UMEIOIME CKBO3HYIO HyMEPAIIHIO.

6. BbIBOIIBL.

Bon POCbLI AJA caMonoAaroToBKu

1. JaiiTe xapakTepuCTUKy (PU3NUECKUX CBONCTB KaJIHs U HATPUSI.

2. YTO MoJIOKEHO B OCHOBY IOCTPOCHUS TPEYTOJbHUKA COCTABOB?

3. Kakum 00pa3omM HaxoAUTCs 3HAYCHUE COACPKaHUN OKCUJA HATPpUS,
€CJIM U3BECTHA TOJIbKO CyMMa OKCHJIOB IIEJIOYHBIX METAJLIIOB?
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NABOPATOPHAA PABOTA Ne 2

OnpeneneHue Krnapka KOHUeHTpauuu
U NocTpoeHue rpacpmkoB pacnpenerieHus 31eMeHTOB

Heab. HayunTthest CTpOUTh U MHTEPNIPETUPOBATH rpaduKu pacmupese-
JICHUSI JIEMEHTOB U ONPENEIISITh UX KIIAPKU KOHIIEHTPAIIUH.

Kparkas xapakrepuctuka. CpenHee coJepKaHUE JJIEMEHTA B 3€M-
HOM KOpPE Ha3bIBAETCA KJIAPKOM 3TOro 3jeMeHTa. Kiapk snemMeHTta sBisier-
Cs1 OCHOBHOM I'€OXMMHUYECKOU KOHCTAHTOW, C KOTOPOM CPAaBHUBAIOTCS Pac-
peeeHUsl ATOTO 3JEMEHTa B JIF0OOM cHUcTeMe: 3eMHOUM KOpe, TUIaX I0-
pon, mouBe, rujpocdepe u atMmochepe. Y pasHbIX FJIEMEHTOB OHH Pa3JiH-
4aroTCsl BO MHOTO pa3 [1].

Hanbonee ymoOHO oTpakaTh COJEpXKaHHUE KaKOro-JInbo 3JIeMEHTa
kiapkoM koHueHTpauuu (KK), koTopslii mpeacTaBisieT co00i OTHOIIICHUE
conepxanus 3ieMenTta (C) B JaHHOW mopoje (WM Kakou-nmudo apyroi
cucteme) Kk ero kiapky (K) — comepkanuio B 3eMHOM Kope:

KK = C/K.

Bennunna, oOpaTHasi KJIapKy KOHUEHTpAllMU, HAa3bIBACTCA KIAPKOM

paccesTHus:
KP = K/C.

[Tockonpky K u C He mMoryT paBHSITHCS HYJIO (B CHIy 3akoHa Bep-
Hajsickoro — Kimapka) KK u KP tak ke Bcerga oTJIMUHBI OT HYJIS.

3apanme. Onpenenure KJIapK KOHUEHTPALUU U MOCTPOUTE TpaduKu
pacripeieieHusl 3JIEMEHTOB Ha IMpuMepe Tpex o0pas3uoB HuxHe-Amypc-
KOr'0 pETMOHA.

MeToauka BBbINOJHEHUsI. 3aJaHUE BBINNOIHSAETCS B Mporpammax
Microsoft Excel u Microsoft Word. B nepBoii BBINOIHSIOTCS pacyeThl,
a BO BTOPOW TOTOBUTCA OTYET MO JabopaTopHOU pabore. BrinonaHeHue
JaHHOM pabOThI paCCUUTAHO HA § YaCOB.

1. B mporpamme Microsoft Excel nabepute pe3ysibTaThl aHATUTHYC-
CKUX Uccie10BaHui (Talm. 4), UCTIOIb3Ys TaHHBIE COOTBETCTBYIOIIETO Ba-
puanTa (Tabun. 5).
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Conep:kaHue nMeTporeHHbIX KOMIOHEHTOB (% Macchl)
U MUKPO03J1eMeHTOB (1/T) B mopoaax HumxkHe-AMypcKoro peruona

Ta6muia 4

B C D E F G | H I J K| L | M| N | O P Q | R
Ne 00p. | SiO;, | TiO, | Al,O3 | Na,O | K;O| Au | Ag | Cr B \Y Ni [ Co| Sn | Pb | Zn | Cu
3y-1 [56,25| 0,4 |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 10,86|0,08| 5 90 | 2 | 56 | 14 | 24 1 8 | 44 | 65
3y-33 | 63,2 0,12 | 11,4 | 1,67 | 1,230,009 0,4 | 120 | 3 78 | 15 | 23 1 7 | 67 | 40




2. Ins Toro 4yToObl MOCTPOUTH TUCTOTPaAMMY paclpeieICHUs. OCHOB-
HBIX METPOTEHHBIX 3JIEMEHTOB, BBIACIUM B TaOJWIle HEOOXOAUMBIC 3Jie-
MeHThI (Hanpumep, ¢ C4 o C7 u T.1.) U UX 3HAYCHHUS, NIPEIBAPUTEIHLHO
HaxaB kinaBuiy Ctrl (u mpogoimkast ee yaepKuBaThb), OTMETUM BCE HEOO-
XOJIUMbIE 3JIeMEHTHI. Bribepem omniuio «Mactep guarpaMm» U MoCTPOUM
TUCTOTPaMMY, XapaKTEPU3YIOIIYIO PACIPENEICHUE METPOrE€HHBIX JIEMEH-
ToB (puc. 3). Uepes Oydep oOmena nepeHocum ee B Microsoft Word —
B MOATOTABJIMBAEMBIN OTUET 1O JiabopaTopHoil padote. IIpu 3TOoM Kemna-
TEJIbHO BHECTU MOJYUYEHHBIH I'pauK B CHEHUATIBHYIO PAMKY, MOJATOTOB-
JICHHYIO C TIOMOIIbIO oMU «J00aBUTh paMKy», U B HEU K€ Y HIKHETO
Kpas paMKH{ IPUBECTH MOJANKCH K PUCYHKY. 31ECh K€ AaTh XapaKTePUCTHU-
Ky pacrpeeneHusi OCHOBHBIX METPOTEHHBIX 3JIEMEHTOB B HMCCIEAYEMbIX
OPOJIaxX U MPUBECTH €€ B OTUETE.

3. YCTaHOBUTE NPUHAMIECKHOCTh TOPHBIX IMOPOJ K ONPENECICHHON
IpyIIEe MarMaTU4eCKUX TOPHBIX MOPOA. DTO HEOOXOAUMO JJISl TOTO, YTO-
Obl B MOCJIENYIOIIEM HMCIOJIb30BaTh Kiapk 3iemenTta o A.Il. Bunorpamno-
BY, KOTOPBIN Pa3jInu€H I KaKIOM TPyl TOPHBIX MOPOJ.

B ¥ 2 2 2 2
O
Z
3

CoaspraHue, % uaccsl

1 2 3
NpoGa Ne

Puc. 3. l'ucmoepamma pacnpeodenenus nempo2enHvix 31eMeHmo8
6 nopooax Huocne-Amypckozo pecuona

[Ipu komupoBanuu B Excel MbI cTamkuBaeMcsi ¢ mpooOJieMoi TpaHC-
dbopmanu TaOIUIBI U3 BEPTHKAIBHON (OPMBI B TOpU3OHTANIbHYIO. Jljis
ATOTO, BBIJICIIUB CTOJIOEIH, IIEIKHEM NPaBOl KHOMKOW MBIIIA U BbIOEpEM
oniuio «CrenuanbHas BCTaBKay, 3aTeM MO3UINI0 « TpaHCIIOHUPOBATHY.

16



BapuanTsl 3a1aHuil K J1abopaTtopHoii padore Ne 2

Tabnuua 5

BapuanTsl 3aanuii 1 HOMepa npoo

KomnoneHThI 1 2 3 4 5

HOTEMERTEL | 56371 | 64071 635‘ 63 380 6??; 9210 100 | 459 6;5' 462 | 453 | 337 6;’?' 6466'
Si0, 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
Fe05 | 523 | 9,65 | 11,87 | 3,11 | 9,79 | 14,61 | 5.85 | 3,39 | 3,57 | 0,99 | 5,80 | 5,82 | 8,12 | 11,32 | 4,19
FeO 469 | 0,99 | 3,72 | 0,49 | 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 | 0,21 | 035 | 0,05 | 0,09 | 0,15 | 021 | 0,09 | 0,11 | 02
MgO 2,89 | 0,78 | 3,54 | 0,91 | 3,15 | 0,01 | 637 | 4,62 | 0,01 | 2,85 | 0,57 | 0,03 | 5,68 | 028 | 6,20
CaO 732 | 1,65 | 541 | 021 | 1492|1126 3.81 | 5.66 | 0,01 | 1,57 | 492 | 5.64 | 12,47 | 2,70 | 2,23
Na,0 256 | 0,05 | 2,03 | 024 | 123 | 0,16 | 3,55 | 1,85 | 0,01 | 147 | 129 | 0,11 | 2,18 | 6,05 | 0,63
K;0 1,89 | 718 | 1,54 | 457 | 0,51 | 440 | 7,17 | 5,00 | 993 | 10,72 | 5,51 | 6,02 | 0,86 | 12,34 | 5,13
H,0 0,56 | 2,86 | 1,11 | 1,55 | 2,20 | 124 | 3,84 | 1,31 | 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 | 048 | 0,11 | 0,14 | 0,44 | 0,15 | 0,25
Au 0,0005 | 0,345 | 0,012 | 0,12 | 0,01 |0,005] 0,001 | 022 | 1,7 |0,125| 009 |0,032| 0,05 | 0,02 | 0,08




Ag 0,15 | 6,58 | 0,54 | 898 | 0,07 | 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
A% 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 Tadim. 5
BapwuanTsl 3a1anuii 1 HOMepa nmpoo
KomrmioneHnTsl 6 7 8 9 10
MONEMEHTBL | con | g 6348— 6135— 6469— 573 63;11— 611;3— 64 | 649 652— 547 6358— 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
ALO; 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,0; 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 | O,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,0Os 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 | 433 | 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
A% 42 250 | 370 | 200 | 120 | 210 | 250 | 200 | 174 | 190 | 190 72 300 | 190 72




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

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

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

Oxkonuanue Tadi. 5

BapuanTsl 3aaHuii 1 HOMepa npoo

KoMnoHeHTHI 11 12 13 14 15
U DJIEMEHTBI 638- | 632- | 649- 631- | 618- 623- 638- | 623-
583/1 | 640/1 44 102 6b 578c 4a 14b 642c | 649f 26b 547¢ 5a b 547¢
SiO, 58,12 | 63,52 | 47,14 | 58,76 | 63,56 | 47,55 | 59,99 | 47,47 | 70,12 | 55,87 | 43,56 | 66,45 | 52,45 | 58,96 | 66,57
TiO, 0,78 0,88 | 1,66 | 0,77 | 0,55 | 0,99 | 0,73 | 1,88 | 1,56 | 0,98 | 2,65 | 0,56 | 2,65 | 1,01 | 0,54

ALO; 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,0; 5,23 | 9,65 | 11,87 | 5,34 | 856 | 11,23 | 0,96 | 9,78 | 6,53 | 4,52 | 7,45 | 2,12 | 10,32 | 7,05 | 2,13
FeO 4,69 | 0,99 | 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 | 541 | 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,O5 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 | 4,76 | 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 onpenenieHus: BUia TOPHOM MOPOJbI MOKHO MOCTPOUTH OMHAp-
Helil Tpaduk (Na,0+K,0)—SiO, (puc. 4), HO 1JIs ONEPATUBHOCTU OTpe-
JIEJICHUS] BUJIa MarMaTU4YeCKOl TOPHOM MOPO/Ibl PEKOMEHIYETCSI BHIHECTHU
burypaTuBHbIE TOUKH HCCIIEIYEMbIX MOPOJ C YKa3aHUEM UX MOPSIKOBBIX
HOMEPOB Ha KJIACCU(PUKALMOHHYIO JUarpaMMy MarMaTU4eCKUX TOPHBIX
nopo (puc. 5). st aToro HEoOX0aAUMO depe3 Oydep maMsITH CKOIHPO-
BaTh KJacCU(PUKAIMOHHYIO Auarpammy B niporpammy CorelDRAW, B Helt
CO37aTh JOMOJHUTENbHBIA coi (OTKpbhiBaeM «MHCTpymMeHTh» — «/luc-
netyep 00bekTOB» — «Cinoi» — «Co3aarh caoil») U B HEM YK€ BBIHECTH
YCJIOBHBIMHM 3HaKamMu (PUTYpaTHBHBIC TOUKH TOPHBIX Mopoi. Mcmonb3ys
oniui «A» 0003HAYUTh UX HOMEpA, CO3JaTh YCJIOBHBIE OOO3HAUCHUSI.
[TonyueHHbIl TpaduK 3KCIOPTUPOBATH B CBOIO JUPEKTOPHUIO C PACIIHPE-
HUEM .Jpg U 3aTE€M €T0 YK€ KaK PUCYHOK BCTaBUTb B OTYET.

[lepen moctpoenuemM rpadrka 3aBUCUMOCTH COJIEPIKAHUSI KpEeMHE3e-
Ma OT CyMMbI OKCHO0B IIEJIOYHBIX METAJIJIOB MOCTPOUM TadauIiy (Tad. 6).
B sueiiky D28 3zanumem dopmyny: =F5+GS5. 3arem, BBenem ee B Oydep
oOMeHa C TIOMOIIBIO OMIIUU «KOMHUPOBAThY», BCTaBUM ee¢ B siueiiku D30,
D31. Ionyuusirytocst Tabnuity Beiaenum (¢ B28 mo D31), ckonupyem u
nepeneceM B Microsoft Word s coctaBiieHus: oT4eTa MO BBIITOJTHEHUIO
71a00paTOPHOM padOTHI.

Tabnuna 6
IoaroroBka JaHHBIX K MOCTPOCHUIO OMHAPHOI'O
rpadguka SiQ, — (Na,0 + K,0)

B C D
28 Ne mpoOsr S10, Na,O+K,0
29 1 56,25 2,21
30 2 58,5 2,39
31 3 63,2 2,9

AHanmornyHpIM 00pa3oM BHOCHM B OTYET PUC. 4 U HA OCHOBAHHUH CO-
MOCTaBJIEHUS C KJIAaCCU(PUKAIMOHHOW AMArpaMMoOM MarMaTHU4eCKUX Trop-
HBIX MOPOJ (pUC. 5) AenaeM BBIBOJI O TOM, UTO UCCIIElyeMbI€ MarmMaTuye-
CKHE TOPHBIE MTOPOJBI MO0 JAHHBIM XUMHUYECKUX aHAIWU30B MOIMAJA0T B I10-
Jie TPYMIbl CPEIHUX MO COCTaBY MOPOA (WJIM HMHBIX, COOTBETCTBEHHO Ba-
memy BapuaHty). Clie1oBaTesIbHO, pacyeT KJIapKa KOHIIEHTPAIMu HE00XO0-
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JTUMO TIPOBOJIUTH C MCIOJIb30BaHWEM JaHHBIX KiapkoB nmo A.Il. Bunorpa-
noBy [1] nnst cpeqHux mopoz.

4. IIpoBecT HOPMUPOBAHUE FEOXUMHUYECKUX JTAHHBIX K KJIAPKOBOMY
coaepxkanuo. OmnpenenuB MNPUHAIICKHOCTh TOPHBIX TMOPOJ K CpeaHel
rpynne u3 crnpaBouHuka A.Il. Bunorpamosa (tabin. 7), BBIHECEM B MPO-
rpamMme Microsoft Excel B Tabnuity B cTpoky 8 3Ha4YeHHUS KJIapKOB dJie-

MEHTOB U IIEPEHECEM JaHHbIC B OTUEeT (TA0JI. 8).

-1 o
Cpennee cogepxxkanue (B MJIH. ) 3JIEMEHTOB-IIPUMecCei

Tabmnua 7

(32 HCKJIIOYEeHHEM JIAHTAHOUI0B) B MArMaTHYE€CKHX
rOpHbIX Mopoaax, mo A.Il. Bunorpaaosy [1]

Kamen- Marmarrdeckrue ropHbI€ OPOJIbI
OneMeHT HbIe Ma- | Viprpa- | OCHOB- eJ104-

TepuaJibl OCHOBEHG HbIC Cpennue| Kucnbie H_[HI)IG
Cepa S 20000* 100 300 200 400 300
Huxkeinn Ni | 13500%* - 160 55,3 8 4
Xpom Cr 2500 - 200 50 25 2
KobanbT Co 800* - 45 10 5 1
Menb Cu 100 20 100 35 20 5
XJ10p Cl 70 50 50 100 240 -
Bananuii \Y 70 40 200 100 40 30
[k 7n 50 30 130 72 60 130
[{upkonuit  Zr 30 30 100 260 200 -
dTop F 28 100 370 500 800 -
['epmanuit Ge 10 1 1,5 1,5 1,4 1
Cenen Se 10 0,05 0,05 0,05 0,05 0,05
CrpoHiuii Sr 10 10 440 800 300 -
Cxananit Sc 6 - 24 2,5 3 3
bapuii Ba 6 1 300 650 830 -
PyOuuii Rb 5 2 45 100 200 110
bepuini Be 3,6 0,2 0,4 1,8 5.5 -
JIntuii Li 3 0,5 15 20 40 28
["amnumi Ga 3 2 18 20 20 -
bop B 2 1 5 15 15 9
PtyTh Hg 3 0,01 0,09 - 0,08 -
[Tammmanni Pd 1 - - - 0,01 -
01080 Sn 1 0,5 1,5 127 3 -
Uttpuii Y 0,8 - 20 - 34 20
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Oxonuaunue tadi. 7

Kawmen- MarmaTruyeckrue ropHble TOPOBI
OneMeHT HbIC Ma- | VYibTpa- OcHoB- Henou-

TCPHAJIBI | OCHOBHEIC HEIC Cpenune| Kuciere HBIE
Moaubgen Mo 0,6 0,2 1,4 0,9 4 0,6
bpom Br 0,5 0,5 3 4,5 1,7 -
Temmyp Te 0,5 0,001 0,001 0,001 0,001 -
["aduuit Hf 0,5 0,1 1 1 1 -
Npunuit Ir 0,48 - - - 0,063 -
MBIIBSIK As 0,3 0,5 2 2.4 1,5 1.4
HroOwmit Nb 0,3 1 20 20 20 -
JlanTan La 0,3 - 27 - 60 -
CBuHell Pb 0,2 0,1 8 15 20 12
3011010 Au | 0,17 0,005 0,004 | 0,003 | 0,0045 -
Bomspam W 0,15 0,1 1 1 1,5 1,3
Kammuii Cd 0,1 0,5 0,19 - 0,1 0,13
CypbMa Sb 0,1 0,1 1 0,2 0,26 -
[ e3mii Cs 0,1 0,1 1 - 5 0,6
Cepebpo Ag 0,094 0,05 0,1 0,07 0,05 -
Topwuii Th 0,04 0,005 3 7 18 13
Hon I 0,04 - 0,5 - - -
Tanran Ta 0,02 0,018 0,48 0,7 3,5 -
Ypan U 0,015 0,003 0,5 1,8 3,5 3
BucmyTt Bi 0,003 0,001 0,007 0,01 0,01 -
Wnauii In 0,001 0,013 0,22 - 0,26 -
Tannuii Tl 0,001 0,01 0,2 0,5 1,5 1,4
Pennii Re 0,008 - 0,00071 - 0,00067 -

*CopgepxaHue 3JI€MEHTa BMECTE C JKeIe3HO! (ha30i XOHAPUTOB.

**VYcio0BHOE 3HaUEHUE KIIapKa, IPUHUMAEMOE 3a PETMOHAIBHBIN KIIApK.

[IpoBeneM HOpMUpOBAHHE COAEPKAaHUN MHUKPOSJIEMEHTOB B HCCIIE-
JyEMBIX TOPHBIX MOPOJAX MyTEM JAEJIEHUS 3HAYCHHS UX COJICpKaHUN Ha
KJIAPK CpeaHuX nopoA. st 3Toro moctaBuM Kypcop Ha sueiiky H14 u 3a-
nuieM B Hell (popmyny =HS/H8 nns pacyera kinapka KOHIEHTpAIUMU
(KK); B sueiike H15: =H6/HS8; 8 H16: =H7/H8 u Ttak nanee jis Bcex aie-
MeHTOB. [Tonyuennyto Tabnuiy ¢ KK (Tabn. 9) nepenecem B OTHET.
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3,5

2,5 C

1.5

0,5

(Na20+K:20), B % macc.

54 56 58 60 62 64

Si0,, B % Macchl

Puc. 4. Ilosuyus gpueypamuenvix mouex nopoo
Huosicne-Amypckozo pecuona na ouacpamme (Na,O+K,0) — SiO,

5. BBINOJIHUM TTOCTPOCHUE JICTIECTKOBBIX JAUArpaMm JjIsl KaXKI0u Ipo-
ObI (puc. 6) ¢ MOMOIIBIO onmmuu «MacTep auarpaMm» U MEPEHECEeM HX B
OTYET.

B oTuere HEOOXOAUMO NaTh XapaKTEPUCTUKY YCTAHOBJICHHOM I'pyII-
bl TOPHBIX MOPOJ C 00s3aTelbHBIM yKazaHueMm BeiamduH KK, mokasbl-
BAIOIIMX, BO CKOJIBKO pa3 COAEpKaHWE B JaHHOM Ture nopoj. Kpome To-
ro, He00X0AMMO OOpamaTh 0c000€ BHUMAHUE HAa METAJIOTCHETUYECKYIO
CIEeMATM3AINIO TTIOPOJI, T. K. HMEHHO OJIarojiapsi IpoBEICHHOMY aHAIIN3Y,
HarpuMep, B JaHHOM KOHKPETHOM CiIydae, yCTAHOBJIEHA 30JI0TOCepeOpsi-
Has CHelMaIu3alys BCEX HM3YUYEHHBIX pa3sHOBUAHOCTEH mopoj HukHe-
AMYypPCKOTro peruoHa.

6. B 3akmtodueHue pabOThI, MOCIIE BBISBICHUS METALIONEHETUUECKON
crieliaan3aiuy npood, He0OXOIUMO OTNPECIIUTh 3aBUCUMOCTb MEXIY CO-
JepKaHueM 30J10Ta U cepedpa. g sToro ¢ momormpio onmuu «Mactep
ayuarpaMm» IMOCTPOUM OWHApHbIE TpauKU 3aBUCUMOCTH MEXIY COJIEp-
YKaHUSIMHU ATHUX DJIEMEHTOB, BBIJICJIUB IIpe/IBapUTEIbHO KoJIOHKH H4-HS u
[4-18. Tlonyuennsiii rpaduk (puc. 7) mepenocuMm B Microsoft Word u
MPUBOJIUM 3aKITIOUCHHUE O XapaKTEPEe CBSA3U MEXK]y STUMH DJIEMEHTAMU.

25



21

17

- ——

- Ocropabie |
Na,0+K,0 ‘T poudumst b
T . ADononumpt
’ - bonponurer |- ny
’ S/J]Iﬂpa-?- e “Fbennn [2\—
= ‘OCHOBHBIE| 1~ TonsIHEBIE |
¢ oudume -} 1lenouneief” cpenursr
’ " A bazaremoudsvi} &
y ' - et 1 A ~
, (])('}H,.l,()allf[lh[_.... x " .
| I -~ rabOpouIsl - .
: s LeTiounnic |- ™ S
A ; \oMerdiMmy
,' Meauaumumsr “} - T/ rf:paxmnf: “ B A [anmennepiing
; " V7 Lpaxumel - R TAL \Ulerowrmse ¥ i
| Sl ¥ - ¢ g ey e H T
| I METMIATOMMTHI | | " Cuenmn, »» B FPANPITCT
! Trap o 10- - “Cybmenouttpmee Y
[ A== " admums 1 ﬂfmﬂi(ﬂﬁﬂ ” Pm}.-'rjmw
! A MOHIIOHI Vauumsupt Jletiko-
! ifsic -k I'parurpI’PAHATLIY
P 1. v Andesumol_ f PAHOLUOPHTLI
<" [lleaounsie 1 o ! Huskorenournie
NUKPUnIbL /- + Mdopurs 1 AMAY . ---7
1 bazanvmef” . t o a-=T
”1abopouel | : ==t
OJIHBI'IIII'ITI;%”‘I)H"{ Tukpobazaremor |- = =" Sio
JAVHUTHI } CCHUBEE ~ 4 1 1
D | HGEH}IQTHTIJI 11 EP OK:?-HJ‘{ H’r ' : 2
34 40 46 52 58 64 70
VYabTpaocHOBHLIC | OCHOBHBIC Cpennue Kucabic
/I—'\“ 1 2 .-l' 3,..— 4#5 '—"‘ 6

Puc. 5. Cucmemamuxa macmamudeckux 2opHulxX nOpoo
6 koopournamax SiO» — (Na)O+K>0) [2]:
1 — o6macTh pacpoCTpaHEHHSI XUMHUECKUX COCTABOB MarMaTUYECKUX TOPHBIX TTOPO/I;
2 — TpaHUIBI Pa3IEICHUs] MArMAaTHIECKUX TOPHBIX MTOPOJ] HA TPYIIIIBI 110 COJIEPIKAHUIO
KpEeMHe3eMa C MOJISIMH «HEOTIPEICIICHHOCTHY; 3—4 — HIDKHUE TPAHUIIBI paCIIPOCTPAHCHUS
dbenpammaTonaHbIX (3) U 6echenpamaTonaHbIX (4) MET0YHBIX TOPOI; 5 — 001acTh

pacmnpocTpaHeHus CyOIIeTOUHBIX MTOPO; 6 — TpaHUIIa pa3AeiICHUs TOATPYIIT

KypcuBom BbIAEIIEHBI CEMENCTBA KIACCa BYJIKAHUTOB:

T — TPaxuT; Taf} — TpaxuaHae31u0a3aibT; TOL — TPAXUAHJE3UT; O — aHe310a3abT;
B — 6a3aneT; T — TpaxubazanbT; ¢ — AAMUT; TG — TPAXUIAIUT; A — PUOJIUT;

AG — PHMOJIALINT; TAG — TPAXUPHUOJALIUT; Y — TPAHUT; O — TUOPUT; & — CUCHUT;

q& — KBapuEBbIil CHEHUT
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Tabnuna 8
Coaep:xaHue MUKPOIJIEMEHTOB B cpeaHux nmopoaax Huxxkue-AMypcKoro permona
U uX KJIapkoB (cTpoka 8) mo A.Il. Bunorpanony [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

Tabnuua 9
Knapk koHueHTpauuu MUKpPOo3JieMeHTOB B HukHe-AMYypCKHX rOpPHBIX MOPoOaax

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




N W k=R D

—
L ]

Copepxanue Ag. r/t

(]

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

Puc. 7. 3asucumocmu codepocanuii 3010ma u cepeopa
6 nopooax Huowxcne-Amypcrozo pecuona

BoiBoabl. Ha oCHOBaHMM TPOBEIEHHOrO aHAIW3a BBISICHUTH IIPHU-
HAJIJISKHOCTh MCCJIIEAOBAHHBIX MOPOJ K OMPEACICHHON TPYIIE MarMaTH-
YECKHX FOPHBIX TTOPOJI.

ITo rucrorpammam pacrpeaeseHus MeTPOreHHbIX 3JICMEHTOB JaTh 3a-
KJTFOUCHHE O BapHalMsIX WA OJM30CTH 3HAYCHHUI X cojaepxkaHuii. B otuere
IIPUBECTH TAOJUYHBIE PE3YJIbTAaThl ONPEJEICHUS KIApKOB KOHIIEHTPAIIWHU.
[To KK oxapakrepn3oBarh WCCIEAOBAHHBIE MOPOALI U JaTh UX METAIJIOTE-
HAYECKYIO crienuanuzanuto. Hanpumep, nossimenHsie 3HadeHus: KK 3omora
U cepedpa CBHIIETEILCTBYIOT O 30J0TOCEPEOPSHON METaJIOTeHUYECKON
CIICIMAIM3alldl UCCICIYEMbIX TOPHBIX IMOPOA. Y CTaHOBUTh 3aBUCUMOCTH
MEKTy COJICPKAHUSIMUA OCHOBHBIX METAJUIOTEHUYECKUX KOMITOHEHTOB.

Bonpochkl Ana camonoaroTtoBKu

1. Yto Takoe KiIapK TOPHBIX MOPOJI U KaK OH YCTaHABJIMBACTCS ?

2. Yto Takoe KJapK KOHIIEHTPALMKU TOPHBIX MOPOJ U KaK OH Ompeje-
JsieTcs’?

3. B 4yem pa3Huila MeXJy KJIapKOM KOHIICHTpallUM U KJIapKOM pac-
cenBaHU?
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4. Kakum 00pa3oM MOKHO YCTaHOBUTH MO JAHHBIM XMMHYECKOIO
aHAJIM3a TMPUHAMLIEKHOCTh MArMaTUYECKOW TOPHOM MHOPOABI K TOW WU
WHOM rpyrmme?

5. Kak npousBoaUTCS HOPMUPOBAHUE 3HAYEHUU COACPKAHUN MUK-
PORJIEMEHTOB?

6. KakoB mpuHLMI MOCTPOEHHS JIENECTKOBBIX AHArpaMM, M KaKHE
BOITPOCHI MOKHO PEIIUTh HA OCHOBE UX aHain3a?

7. UTO MOJIOKEHO B OCHOBY OINPEAECIEHHS METAJIIOTEHUYECKOW CIIe-
UUATA3AUUU TOPHOU MMOPOABI?
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NABOPATOPHAA PABOTA Ne 3
OnpepeneHne Murpauumn aneMeHTOB

Heab. Onpenenuts HaNpaBICHUE MUTPALIMKU AJIEMEHTOB B MOYBaX U
YCTaHOBUTH BBIHOC 3JIEMEHTOB U3 ITIOYB B TPYHTOBBIE BOJIBI.

Kparkas xapakrepucruka. HampasineHne Murpanuu 3JIEMEHTOB
MOXET OINPEACNIAThCS PA3IMUHBIMU MeToAamu. B Hacrosiel pabote mpen-
JIaraeTcsl METOJl BU3YAJIbHOW OLIEHKUM MUTPALAU BJIEMEHTOB, OCHOBAHHBIU
Ha HAy4YHO-UCCJIE0BaTEIbCKUX pa3padoTkax kadeapst I MITN. Hamu ObI-
JIY TIOJIyYE€HBbI PE3YJIbTAThl PACTIPENICIICHUS AJIEMEHTOB Ha IUIOIIAJAN OJIHO-
ro U3 3aBOJIOB TPYOHOTO MOKPHITHS B moc. BpaHrens mepen HauajaoMm €ro
nearenbHOCcTH B 2003 r. u mocie 3aBepiieHus padoT Ha MPEANPUITHU B
2005 r. nyst ero yCnenrHon JUKBUJALNY.

JIJ1s1 OLIEHKH SKOJIOTMYECKOTO COCTOSIHUSI TEPPUTOPHS 3aBojAa B 000-
UX Cciiyyasx OblIa orpoOoBaHa MO CETKE, HE HapyIIAOIIeH TEXHOJOTHYe-
CKHMI MK 3aBoja. B pe3ynbTaTe mioniajap NpoBEeICHHOTO HCCIEIOBAHUS
bakTHUeCcKu oTpaxaeTr nepumerp npeanpusatusi. C 1eabi0 OIEHKU CTEIeHU
3arpsi3HEHHOCTH 3aBOJICKOM TUIOIIAJKKU ObLIM MCCJIEA0BaHbl MOYBHI HA TO-
puzoaTax 0—10 cm 1 10-30 cm. Beero 6110 0T0OpaHo 53 mpoOBL.

3ananmue. JlabopaTopHast paboTa COCTOUT U3 TpexX yacTed. B mepBoii
YacTU, PACCUUTAHHON Ha 4 yaca ayJUTOPHBIX 3aHSTUH, CTYAEHT pEIIacT
3aJa4y pacupeiesieHuss OJHOro u3 3aeMeHTOB (Tabi. 10), COOTBETCTBYIO-
IIEr0 €r0 BapUAHTY, U OMPEIECISIET MUTPALIAIO ’TOTO KOMIIOHEHTA B MOYBE;
BO BTOPOU, PACCUMTAHHON Ha 4 4yaca ayJUTOPHBIX 3aHATUM, ONPEHAEIACTCS
BBIHOC JIAHHOTO 3JIEMEHTA U3 MOYBHI B TPYHTOBBIE BOJIbI; B TPETHEU YaCTH,
paccuuTaHHON Ha 2 4aca, CTYyJACHT MPOBOJUT UCCICAOBAHUS JJIsI TOTO K€
AJIEMEHTA, OCHOBBIBASICh HA JIAHHBIX, MOJYYEHHBIX YEPE3 2 T0/a JESATEIb-
HOCTH MPENPHUSITHSL.

Yacrs 1. BeisicHeHHe pacnpeaeJeHust
3JICMEHTOB B MOYBaX

C nomomipio mporpaMmmbl Surfer mOCTPOUTH CXEMY paclpenesieHus
OJIHOTO U3 DJIEMEHTOB Ha 3aBOJCKOW TEPPUTOPUH IS TIEPBOTO TOPU30HTA
(puc. 8), 3atem JyIsi BTOPOTo ropu3oHTa (puc. 9).

MeToauka NoCTPpOCHM S

1. OrkpeiBaem nporpammy Windows Commander. Haxonum mpo-
rpamMmy Surfer v co3zziaem B Helt nupekToputo Data aJisi CoxpaHeHHUs CBOUX
pabouux ¢ainos.
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Conepmaﬂne KOMIIOHEHTOB B ITo4YBax

Tabnuua 10

Ne ipo- | Koopaunatet UTM Al Cu Pb Cr Zn Fe Mn HY Cd
OBl X Y MT/KT | MI/KT | MI/Kr | 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
B1-2 | 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 | 3042224 | 676,34 0,04 0,11
2-2 0345255 | 4733698 | 18000 | 5,34 3,56 | 34,86 | 59,03 | 32770,02 | 702,22 | 0,049 | 0,14
3-1 0345256 | 4733710 | 17300 | 10,48 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 5,80 | 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 | 1567749 | 478,772 | 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 | 32957,75 | 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| (.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 | 7,91 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 | 65,776 | 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. 1lpoba c HoMepoM 3akaHuuBaromumcs: Ha udpy 1, orodpana ¢ nmouseHHoro ropuszonta 0—10 cm, a Ha
uudpy 2 — ¢ ropuzonta 10-30 cm.; HY — HedreyrineBogopoasI.




2. OtkpeiBaeMm nporpammy Surfer (3amyckHoi (aitn Surfer32.exe).
B mento Beioupaem ommuio Worksheet unu nukoHky ¢ arpubyramu Tabiiu-
1[I, 3aII0JJHEHUE KOTOPOM JAaCT HaM BO3MOKHOCTh BBECTH CBOM JAHHBIE B
nporpammy (tadu. 11).

JlaHHbIE 3aHOCATCA B COOTBETCTBUU C BapuaHTOM 3ajaHusi. CTyaeHT
BBIOMpAaeT HEoOXoaAuMble eMy 3HadeHus u3 Ttabmuubl 10. [Ipu BHeceHuun
JaHHBIX B TaOIHIly HEOOXOJIMMO UMETh BBHUJY, UTO Mpo0da C HOMEPOM, 3a-
KaHyMBaromuMcs Ha udpy 1, oroOpana ¢ mouBeHHoro ropuszonta 0—10 cm,
a Ha udpy 2 — c ropuzonta 10-30 cm.

Tabmauma 11
IIpumep 3aHeceHNs] KOOPAMHAT TOYEK ONPOOOBAHUSA
No 06 KoopauHatel TOUKH ConeprxaHue 3JIEMEHTA
;3 . otbopa B ITOYBEHHOM CJIO€
pastt X | Y 1(0-10cm) | 2(10-30 cm)
O06o3Hauenne KOJIOHOK 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 V4 13000.00
=i 12000.00

4733700.00 %

473365000 | |

4733550.04

4733450.04 11000.00
10000.00

4733400.04
344900.00 345000.00 345100.00 345200.00 345300.00

X, M

® - Toukn onpoboBaHus

Puc. 8. Pacnpeodenenue antomunus 6 nepgom nou8eHHoM ciloe, mMe/Ke
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3. JImga mocTpoeHusi CXeMbl paclpejiejieHus] allOMUHUS B TEPBOM
IIOYBECHHOM CJIO€ 3aII0JIHSIEeM TOJIbKO KOoJoHKU A, B, C u D.

Kononku A u B cCOOTBETCTBYIOT KOOpAMHATAM TOYKH, ONIPEICIICHHON
B TOJICBBIX YCIIOBHSX C MOMOIIBIO cucTteMbl JPS B merpuueckoit gopme,
KOTOpas MO3BOJISIET HAM MPOBOJUTH MOCTPOEHUE B MPSAMOYTOJIBHBIX KOOP-
nuHatax. KonoHka A 3amoJiHseTcsl CO 3HaYeHUSIMU KoopauHaThl X (OCh
abcimcc), a KoJioHKa B — co 3HaueHusIMU KOOpAMHATHl Y Ha OCU OpAUHAT.
B kononky C BBIHOCSTCS COAEPKaHUS AIEMEHTA JJISI OJJHOTO TOJBKO IEp-
BOoro ypoBHs. I cienyromiero, rpauka Mbl BIHYXJIEHbI U3MEHUThH KO-
noHKy C, BHOCSI B HE€ 3HAUCHUS COACPMKAHUU JJI CJICAYIOIIET0, BTOPOTO
YPOBHSI, OCTaBJISII HEU3MEHHBIMH 3HAUYECHUSI KOOPJMHAT.

B kononky D BHOcCSTCS HOMEpa TOUEK ONPOOOBAaHMS WIM HOMEpa
CKBa)KUH.

4. CoxpaHsieM NOJy4YeHHbIE JJaHHbIE B MoaupekTopun data (cMm. m. 1)
B Buje (aima <<damuiaus dJIEeMEHT ypoBeHbl.dat>>.

5. B meHwo BwiOepem omnuuio Grid U B OTKpPBIBIIEMCSI TTOJMEHIO —
Data. B Hem BbIOepeM 715 3arpy3ku U mnepedopMaTUpOBaHUS CBOH Iep-
BbIY pabouuit daitn. [Ipu aToM oH mpuodpeTeT paciupenue .grd.

Y, M

4733750.0G

33000.00
32000.00
31000.00
30000.00
29000.00
28000.00
27000.00
26000.00
) Py 25000.00
4733800,00 8 S 24000.00

| 23000.00
22000.00

4733550,000 21000.00
- ; 20000.00

473370000 >

4733650.0

A 19000.00

— ; ~—18000.00
4733500.00° ; 17000.00
16000.00
15000.00
4733450.00 . NN 14000.00

—13000.00

4733400.0G

345200.00 345300.00

X, M

344900.00 345000.00 345100.00

@ - Toukm onpoboBaHuA

Puc. 9. Pacnpeoenenue antomunus 60 6mopom nou8eHHoOM cloe, mMe/ke
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6. Jlns moctpoeHus rpaduka B MEHIO BbIOMpaeM om0 Map u B OT-
KphIBIIEMCs TIoMeHIo — Post. B mosiBuBIIeMcst okHe BBIOEpeM CBOM (haiii ¢
pacmpenuem .dat. B HOBOM OKHE yCTaHOBHM HEOOXOIUMBbIE aTpUOYTHI TMO-
CTPOEHHMSI TOUEK 0TOOpa Mpo0, onpeness s HUX GopMy U pa3Mep 3HauKa.

7. 3ateM B MEHIO BbIOEpeM omiuio Map U B OTKPBIBIIEMCS TIOMEHIO —
Contour. B oTkpbIBIIEMCSI OKHE 3arpy3uM CBOM (haiin ¢ paciupenuem .grd
Y BHOBb 33J1aJIUM HEOOXOJMMbIC YCIIOBUS JJIsl OCTpoeHus rpaduka. s
ATOr0 MOCTaBUM Tajouku B majeHbkux okomikax Fill Contours u Color
Scale. 3aTem HeoOxoauMo BeIOpaTh omnmuio Fill mpoBecTH COOTBETCTBYIO-
IIME€ YCJIOBUS 3alOJIHEHUS JJIi MUHUMyMa (Oenbii uin ronyooi (oH) u
MakcuMmyma (depHbii win kpacHwii ¢oH). HaxaB Ok, momyunm rpadux
pacrnpeiesieHus 3JIEMEHTa IO BEIOpaHHOMY YPOBHIO.

BepneMmcs k meHt0o Map u BbiOepeM noypoBeHb Post. B BbicBeTHB-
IIEMCSI MEHIO Bbl YBUJIUTE YK€ BBIOpAHHBIE KOMIIBIOTEPOM KOJOHKU A U
B. Teneps Bbl q0JKHBI BBIOpaTh B cTpoke Label konouky D miist BeiHEce-
HUSI HOMEPOB TOYEK OIPOOOBaHHUS Ha rpaduk. 371ech XK€ BHIOMpaeM OMIHI0
Default Symbol u B Heil COOTBETCTBYIOIIMIA CUMBOJI i1 O00O3HAUYCHUS
TOYKH ONPOOOBAHUSI WM CKBaXHUHBI. [locie mocTpoeHusi cXxeMbl 4acTo
IPOUCXOIUT HEKOTOPOE pa3ABOEHUE JUHUN. B 3TOM cityyae HE0OXOIUMO
IIEJIKHYTh MPABOM KJIABUIIEH MBIIIKA W B MOSBUBILIEMCS MEHIO BbIOpaTh
oniuio Axes Attributes, a B Heil BbIOpaTh OKOIIKO Oe3 auHuu. s mpud-
Ta Mbl BbIOMpaeM Oenblil 1BeT. CxeMa pacupoCTpaHEeHHs] OPEOJIOB AIFOMU-
HUS MIOCTPOCHA.

8. B ronoBHoM MeHto BhiOUpaem pazaen Edit u B Hem onmuro Select
All u Copy.

Ecnu nmo kakum-1ub0 NMpUYMHAM KOMUPOBAHUE HE yaaeTcs (Hampu-
Mep, paboTa MPOBOAUTCS B JIEMOHCTPAIMOHHOW BEPCUHU), TO €r0 MOXHO
BBITIOJIHUTH C TOMOIIBIO KiaBuilnd Print Screen. 3ateM B nporpamme Paint
MPOBOJUM BBIPE3KY HEOOXOUMON KapThl M IOMEIIAEM €€ B OTYET.

9. OtkpsiBaeM Microsoft Word u BHOcuM rpaduk u3 Oydepa B OTUeT.

10. Bo3Bpariaemcsi K MyHKTY 3 ¥ MPUCTYMaeM K M3MEHEHHIO pabo-
yux naHHbix B Worksheet cBoero nepsoro padbouero rpaduka. M3mensem
B HEeM KoJIoHKY C, BHOCS coJep:KaHUE€ UCCIEAYyeMOro 3JIeMEeHTa Ha clie-
IyIOLIEM YPOBHE, W, BHIOpaB OMILMIO Save as, coxpaHsem padounii (aiin
1O/l HOBBIM Ha3BaHUEM: <<(aMuIus 3JEMEHT YypoBeHb2.dat>>.

11. IToBTOpsieM MyHKTHI 4—9 1 MEpEeHOCUM HOBBIN rpauk B OTUET.

12. TIpoBoauM aHaIW3 pacupeieCHUsT SJIEMEHTA, OMMCAB €ro aHo-
Majuyd Ha O0OMX TOPU30HTAX, OMPEAENIAeM UX B3aUMOCBA3b U JIa€M 3a-
KJIFOUeHHE 00 0COOCHHOCTSIX MUTPALIMU 3JIEMEHTA.
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Yacrp 2. OnpenesieHne BLIHOCA 3JIEMEHTOB
U3 MOYBHI B TPYHTOBBIE BOIbI

Kparkas xapakrepucruka. HampaBneHne Murpanuu 3J€MEHTOB U3
MOYBBI B TPYHTOBBIC BOJIbI JIOJDKHO OBITH OMPEACICHO METOJ0M BU3yallu-
3allMd U COMOCTABIICHUSI aHOMAJIBHOTO PACIPENEIICHUS SJIEMEHTOB B IOY-
BaxX W T'PYHTOBBIX BojAax. Ha Teppuropuu TOM k€ 3aBOJACKOW IIOIIAJIKU
ObLTH TIpOOYypeHbl 6 HaOMoAATeNbHBIX CKBaXKUH (puc. 10), KOOpaUHATHI
KOTOpBhIX B cucreme UTM BMecTe € JaHHBIMU YPOBHS T'PYHTOBBIX BOJ
npuBeacHbl B Ta0n. 12. Teppuropus 3aBoga mpeACTaBISIET COOOM TOpH-
30HTAJbHYIO TUIOMIAJKY, CIEJ0BATEIbHO, A0COJIIOTHBIE OTMETKH YCThEB
CKBa)KUH MOTYT OBITh HNPUHSTHI 32 YCIOBHBIN «0». Pe3ynbTaThl Ucciieno-
BaHMsI TPYHTOBBIX BOJI TPUBEICHBI B Ta0M. 12.

Y, M

4733750.

4733700.

4733650.

4733600.06

4733550.06

4733450.04

344900.00 345000.00 345100.00 = 345200.00  345300.00

A - ckBaXWHDI X, M

Puc. 10. I'uopouszoeuncel epyHmossix 600
U Hanpaeiexue ux cmoka
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MeToankKa BbINOJIHEHUSA

1. Ucnonb3yst onvcaHus BBIMOJHEHUS YacTH 1 mabopaTopHoit pado-
ThI (CM. MyHKTHI 2—12) IpoBeIUTE MOCTPOCHHUE CXEMBbI pa3MEIIICHUSI CKBa-
KUH U TUJIPOU3OTHUIIC TPYHTOBBIX BOJ Ha 3aBOJICKON TEPPUTOPUH, YUUTHI-
Bas TO, UTO CKBaXHMHBI pa3MelleHbl no ee mnepudepun. IIpu padbore B
Worksheet B rpade C pazmecTuTe 3Hau€HUS YPOBHEH TPYHTOBBIX BOJ B
CKBa)KMHAX.

2. B otuere no naboparopHoii pabore (B Microsoft Word) npoana-
JIU3UPYUTE TOBEPXHOCTb YPOBHS TPYHTOBBIX BOJ U, NMPU HAIUYUU €€
CKJIOHEHUS, CTPEIKOW YKaKUTE HAIIPABJIEHUE CTOKA IPYHTOBBIX BOJ (puc. 10).

3. Vcnonb3ysi onucaHus BBITIOJTHEHUS MEPBOM YacTH JaOOpaTOpHOI
paboThl (CM. TyHKTHI 2—12), BBIMOJHHUTE MOCTPOCHHE JJIs OMpEaeICHUs
pacrnpeiesieHus] B TPYHTOBBIX BOJaX TOTO K€ DJIEMEHTA, MOBEJACHUE KOTO-
pPOTO aHAM3UPOBAIOCH B MTOYBAX MPH BHITIOJIHEHUH MEPBON YacTH Jiabopa-
TopHO# padoThl. [Tomydyenuslit rpaduk (puc. 11) nepeHecure B oTUeT.

Y. M c-3

4733750.04

20.00
19.00
18.00
17.00
16.00
15.00
14.00
13.00
12.00
11.00
10.00
9.00
8.00
7.00
6.00
5.00
4.00
3.00
2.00

344900.00 345000.00 345100.00 = 34520000  345300.00

X, M

4733700.04
4733650.00.
C
4733600.04
4733550.04

4733500.04

4733450.04

[TT]

Puc. 11. Pacnpeodenenue antomMunus
. 3
8 2PYHMOBBIX 800AX 3A800CKOU NIOUAOKU, M2/OM
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Pe3ybTaThl HCCJIe10BAHUSI TPYHTOBBIX BOJI
HA TEPPUTOPHUH 3aBOJACKOMH MJIOIIATKH

Tabmuna 12

CKBaXMHBI 1 NX HOMEP 1 2 3 4 5 6
Koopsars UTM X 0344852 0345051 0345237 0345316 0345136 0344926
Y 4733619 4733714 4733765 4733579 4733481 4733409
YPpOBEHBb IPYHTOBBIX BOJI, M 10,0 8,3 5,5 4,0 3.8 6,0
Hedrenpoaykrsi, Mr/am° 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
ATroMUHMH, M/ M’ 6,45 20,44 7,53 3,17 3,06 5,22
Kaamuit, Mr/am’ 0,0043 0,00055 <0,0001 0,0006 0,0001 0,0007
Maprasern, Mr/am° 10,27 7,39 4,95 5,26 0,19 0,22
Menp, Mr/nm’ 0,092 0,036 0,024 0,12 0,0044 0,019
CsuHerl, M/ M’ 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
LiHK, Mr/am° 1,56 0,31 0,48 0,21 0,05 0,11
Fe?, mr/mm’ (KOHCEpBHD. ) 0,79 12,08 31,25 11,46 5 5
Fe’, mr/om’ (koHcepBHp. ) 0,1 0,1 0,1 0,1 0,1 0,1




Yacts 3. OnpenesieHue XapaKTePUCTHK MOBEIEHUS 3JI€MEHTA
JJISl IMKBUAAIMY NIPeANPUATHS

[IpoBenem s 3aJaHHOTO 3JIEMEHTa BCIHO paldoTy, KoTopas ObLia
omucaHa B 4acTsaX | U 2, UCIOJIb3ys TaHHBIC WCCIICOBAHUM, TTOTyUYEeHHbIE
PH JIMKBUIALMH TPEANPUSITHUS TTOCIE 2-X JIET YCIEUTHON paboThI.

[Tpu 5TOM HEOOXOAMMO TOMHHUTH O TOM, YTO KOOPJUHATHI TOUEK OTI-
poOoBanuii (Tabnu. 13) u KoopauHAThl CKBakuH (Tabn. 14) U3MEHUIUCH,
T. K. CKB&XXHHBI B MpoIecce paboThl HE COXPAHUIUCH U ObLIN MPOOYpEHBI
BHOBb.

BbIBOABI

1. YcTaHoBUTh pacripe/iefieHe aHOMaJIu B MEPBOM UM BTOPOM IOY-
BEHHBIX TOPU30HTAX.

2. Cpaenatp 3aKJIIOYEHHE O TOJABMYKHOCTH WM WHEPTHOCTH HCCIIE-
JTyEMOT'0 3JIEMEHTA.

3. OnpenenuTs CKIIOHEHHUE 3€pKajia TPYHTOBBIX BOJI.

4. TIpoBecTH COMOCTaBJIEHUE AHOMAJIUK HCCIEAYEMOTO 3JIEMEHTA B
MOYBax M IPYHTOBBIX BOJAX.

5. JlaTe 3akir04eHUE O BBIHOCE JAHHOIO KOMIIOHEHTA W3 MOYB B
TPYHTOBBIC BOJIBI.

6. JlaTb peKOMEHJalMU O MPOBEJAECHUU PEKYJIbTUBAIMOHHBIX PadOT
nepes] HayajaoM JEATeIbHOCTH 3aBOjia TPYOHOTO MOKPBITHUSL.

CnenaTth 3aKJIFOYCHUE B COOTBETCTBHM C IMyHKTaMu 1—6 s mocie-
OYIOIIeW JUKBUIALMU TPEANPUSATUS TOC]E JIBYXJETHEW pabdOThl U AaTh
PEKOMEHIAIINKU O HEOOXOIUMBIX PEKYJIbTUBAIIMOHHBIX padOTax.

3amUTUTH OTYET 110 JIabopaTopHOH padoTe.

Bonpochkl A4na camonoaroToBKu

1. Kakue cy1iecTByr0T METO/IbI OIIPEICTICHUS MUTPAIIM KOMIIOHEHTOB?

2. Kakue KOMIOHEHTHl MUTPUPYIOT HanbOOJiee aKTUBHO B MOYBAX U
CBOOOJTHO TIEPEXOJIAT U3 TOUBEHHBIX TOPU3OHTOB B TPYHTOBBIE BOJbI?

3. UTo Takoe ruJIpOru30TUIICHl U KaK OHHU ONPEACISIOTCS ?
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Conep:xaHue KOMIIOHEHTOB B MOYBAaX TEPPUTOPHUHM 3aBOACKOM MJIOIIATKH
nocJjie JUKBHIAAIMHU NMPeanPUusiTus

Tabnuia 13

Ne | Koopaunatet UTM Topi3ont Al Cu Pb Cr Zn Fe Mn HY Cd
po0 X Y MT/KT | MT/KT | MI/KT | MI/KT | MT/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
12 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 10,005
3/1 10344362 | 4733675 1 7888 | 5,50 | 3,75 |16,75| 23,25 | 11476 | 52,08 13 10,005
372 2 9814 | 6,75 | 9,50 | 20,25 | 24,25 | 13751 | 88,17 59 10,005
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 10345054 | 4733702 1 9651 | 11,25 | 5,00 | 22,50 | 31,00 | 14157 | 89,33 23 10,005
52 2 13004 | 9,75 | 4,50 |30,75| 25,00 | 15793 | 109,56 | 12 0,005
6/1 0345121 | 4733111 1 7378 | 4,25 | 3,25 | 15,75] 22,50 | 10271 | 45,10 19 0,005
6/2 2 9941 | 7,00 | 4,75 |18,75| 20,50 | 13100 | 93,26 18 10,005
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




[Iponomxenue Tadn. 13

Ne Koopaunatet UTM TopH3oHT 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 0345241 | 4733749 1 10219 | 4,00 | 3,25 |17,50| 24,25 | 12091 | 47,28 16 0,005
9/2 2 8456 | 14,25 | 7,25 |23,75| 47,25 | 16236 | 121,20 | 420 | 0,007
10/1 | 0345271 | 4733681 1 8340 | 9,00 | 9,50 |18,25| 80,00 | 16310 | 74,35 52 10,005
10/2 2 11542 | 9,25 | 8,00 | 18,00 | 33,50 | 14822 | 98,64 38 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 | 11436 15 0,003
13/1 | 0345212 | 4733513 1 14082 | 7,75 | 5,25 |20,25| 25,75 | 17380 | 123,52 19 0,002
13/2 2 7354 | 4,00 | 3,50 | 15,00 | 24,25 | 12644 | 55,58 18 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
15/2 2 14801 | 9,75 | 6,25 | 24,00 | 28,25 | 17355 222,26 | 17 {0,018
16/1 | 0345031 | 4733431 1 8097 | 4,50 | 3,25 | 16,00 | 24,25 | 13234 | 68,23 12 10,021




Oxkounyanue Tads. 13

Ne Koopaunatet UTM TopH3oHT Al Cu Pb Cr Zn Fe Mn HY Cd
po0 X Y MTI/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




nocJjie JUKBHIAAIMHU NMPeaNPUsiTUs

Tabnuua 14
Pe3yabTaThl HCCJI€I0BAHNMSI TPYHTOBBIX BOJ HA TEPPUTOPHH 3aBOACKOMN MJIOMIATKH

Ne Koopaunatet UTM | T'imyOuna AL Cu Pb Cr Zn Fe Mn | HY Cd
CKBQ)KUHBI X Y rpyl:):;BHX MI/KT | MI/KT | MI/KT | MI/KT | MI/KT | MI/KT | MI/KT | MI/T | MI/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 10,00043
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




NNABOPATOPHAA PABOTA Ne 4

OnpepeneHne cyomMoaanbLHOro coctaBa
ropHou nopoasbl

Heab. Ha ocHOBaHMY XMMHYECKOTO aHajK3a TOPHOU MOPOIbI Ompe-
JIEJINTh €€ BEPOATHOCTHBIM MUHEPAJIbHBINA COCTAB.

Kparkas xapakrepucruka. Bo MHOTMX Ciydasx HCCIIEIOBATEIIO
HEOO0XOIMMO 3HATh HE TOJBKO KaUYE€CTBEHHBIN, HO U KOJIUYECTBEHHBIN CO-
CTaB TOpHOW mMmopoasl. MHOrMe uccienoBaTen pa3padaThIBaId METOIbI
nepecueTra XMMHUYECKUX aHAJIM30B Ha CyOMOJaIbHBIN (T. €. OJM3KUN K pe-
aTbHOMY) cocTaB. B ocHOBe JaHHOW J1a00paTOpHOM paboTe JIeKaT IPe-
cTaBjeHus, u3ioxkeHHble B coopuuke C.B. Ebpemonoii u K.I'. Cradeena [4].

PacueT ocymiecTBiisieTcss HA OCHOBAaHUM MCMOJIb30BaHUsI (OPMYIT MHU-
HepajoB B OKCHUHOU dopMme (Tabi. 15) u npuBeaeHUs] MOJICKYJISIPHBIX KO-
audectB K 100 %.

3apanme. HeoOxoaumo onpeaenuTb BEpOSATHOCTHBIA MUHEPaIbHBIM
COCTaB FOPHOM MOPOJbI HA OCHOBAHUM HUCCIEIOBAHUS TPEX XHUMHUUYECKUX
aHaJM30B MarMaTHIECKON TOPHOM MOpoasI (Tadi. 16).

HeoOxoauMo mpoBecTH pacyeT CyOMOAalbHOIO cOCTaBa rOPHOM TO-
POIBI TS BCEX TPEX aHAJIM30B U ITOCTPOUTH TPEYTOJIbHUK cocTaBa Pl— Q — Or.
Pabora paccuntana Ha 6 4acoB ayJIUTOPHBIX 3aHATHUH.

HHopsanok padoThbI

1. Habupaem (komupyeMm M3 roToBOoro (aiaa) XMMUYECKUM aHaN3
MOPO/IBI.

2. JIns onpeAenaeHus: MOJIEKYJIIPHOM MacChl I KaKI0TO OKCHAA CO-
cTaBiisieM cBoio gopmyny. Hanpumep, B siuetike C3 moj 3HaU€HHEM TIPO-
1eHTa Macchl Si0, HabupaeM cieayIoliee BhIpaKeHUE:

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

rae 28,086 — atomHbIN BeC KpeMHHUS, a 15,999 — aToMHBIN BEC KUCIOPOA,
YMHOKEHHBIN Ha KOJUYECTBO €ro atoMoB. [1o 3Tomy oOpasiy, ucnonb3ys
3HAYEHUS aTOMHBIX BECOB DJIEMEHTOB U3 Iepruoaudeckon cucremsl [[.1. Men-
NIEJIEEBa, ONMPENEIISIEM MOJIEKYJISIPHYIO MACCy Ka)KJI0r0 OKCH/IA.

3. B saueiike C5 (nmox Si0O,) onpenenseM MOJEKYISIPHOE KOJIUYECTBO
okcuaa. st atoro B stueiiky C5 3anuceiBaeM dhopmyiny =C3/C41000, co-
IJIACHO KOTOPOM 3HAYEHHE KOMIIOHEHTA B IPOLIEHTaX MACChI ICJIUM Ha €T0
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MOJIEKYJIIpHYIO Maccy u ymMHoxkaeM Ha 1000. IToBropum 3ty popmyity st
BCETO Ps/Ia OKCUIOB 3JIEMEHTOB.

4. BpruucnsieM CymMMy MOJEKYJSPHBIX KOJHAYECTB 3JIEMEHTOB, IMO-
MECTUB €€ B sTUeuky BS.

5. OnpenensieM MOJEKYJIApHbIE NMPOUEHTh. BHOCMM B sueriky C6
dopmyny: =C6°100/BS. [TlogoOubie popMysibl BHOCSATCS U ISl BCEX OC-
TaJbHBIX OKCHUJIOB 3JeMEHTOB. Clie/lyeT ydecTh, 4TO MpPU KOMUPOBAHUU
dbopMyibl B OCTaldbHbIE STYEHKHU, HYKHO MPOCIECAUTH 3a MX MPaBUILHO-
CThIO U NPHU HEOOXOJUMOCTH WU3MEHUTH (HOPMYJIBI TaK, 4TOOBI BO BCEX
sdeiikax (QurypupoBasia CyMMa, COOTBETCTBYIOIIAS OINPEACICHHON B
aqerke BS.

6. OnpenenseM CyMMy MOJICKYJISIPHBIX ITPOLEHTOB, KOTOpas TOJKHA
obITh paBHa 100 %.

7. 3aTeM MpUCTYMaeM HEMOCPEACTBEHHO K pacyeTy cyOMOAabHOTO
CcOCTaBa MUHEPAJIOB.

B ctpoke 8 ompezensieM cojiepxkaHue anaTuTa, UCIOIb3ysl 3HAUCHUS
ero dbopmyibl B okcuaHou dopme (tadm. 17). Ilpu sToM mcmonb3yercs
MIPUHITUIT 3aMI0JTHEHUST (POPMYIIbl MUHEPaJIa B OKCUIHOU opMe, HaurHast ¢
OKCHJIa AJIEMEHTA, BEPOSATHOCTh BXOXKJCHHUSI KOTOPOIO B MUHEpaZl HE BbI-
3bIBA€T COMHEeHUMN. MTak, Mbl BHOCUM B stueiiky N7 BcE coaepxkanue P,0Os
U B COOTBETCTBUU C (OPMYJION paBHOE €My KOJHUYECTBO BOJAbI U U3BECTH.
B siueiike B3 momecTuM cyMMy OKCHIOB, KOTOpasi M OyAET ABJISTHCS MPO-
LEHTHBIM COAEPKaHUEM JAHHOTO MUHEpaa.

Huxe HanmeHOBaHMS MUHEpaia 3aJ€UCTBYEM SUYEUKY, XapaKTepH-
3YIOIIYI0 OCTAaTOK MOJEKYJISPHBIX MPOLIEHTOB AAHHOIO 3JEMEHTA, KOTO-
PBI HAXOUTCS JIJIs1 MOJABEACHUSI CYMMApPHBIX UTOTOB IIPOBEJIEHHOTO pacyeTa.

8. TakuM 00pa3oM, B CTPOKE 8 BHIUUCIMM OCTATOK KOMIIOHEHTOB I10-
Clie UX pacxoJ0oBaHUs Ha amaTtut. [ns sToro B siueiike C8 3anuiueM (op-
Mynny =C6-C7, KOTOpYIO 1 TOBTOPUM BO BCEX OCTAJIbHBIX STYEHKaAX Psa.

9. [IpoBeneM pacyeT OCTAIbHBIX TUITOMOP(PHBIX MUHEPAJIOB.

10. ITpeacraBum OTYET 110 JaOOPATOPHOM padoTe.

Pe3ynbrar pacuera MOXXHO CUMTATh CIPaBEIJIUBBIM, T. K. OCTaJIOCh
HE peann3oBaHHBIM Bcero 3,87 % rimmHo3ema. BeposiTHee Bcero B mopoje
NPUCYTCTBYET TAKOW BHICOKOTJIMHO3EMUCTHI MUHEPAJ, KaK CEPUILINT.

AHaJIOrMYHBIM 00pa30M paccuMThIBaeM JBa APYrux aHanuza. Bce mo-
Jy4eHHBIC pPE3yJbTaThl MEpeHOCHM uepe3 Oydep oOMeHa B Microsoft
Word aJist 0AroTOBKM OTYETA.
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IIpumep pacuera cyOMOJAJBHOIO COCTABA MO MOJIEKYJISIPHBIM MPOIEHTAM

Tabnuua 15

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

2 Si0, | TiO, | ALO; | Fe;O; | FeO | MnO | MgO | CaO | Na,O | K,O | H,O" | P,Os
3 %. Macchbl 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 | Mom. 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 | Momn. 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 | Mouekysip-

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 AnaTur 0,18 0,04 0,04 | 0,11
8 Ocratox 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 Coen 1,73 0,58 | 0,58 0,58
10| Ocratox 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| Amduodon 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 XJoput 4,79 0,13 0,50 1,07 0,82 2,28




Oxkounyanue Tadi. 15

A B C D E F G H I J K L M N
14 Ocratoxk 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 AJbOUT 18,13 | 13,60 2,27 2,27
16 OcraTtoxk 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| Amnoprtur 0,00
18 Ocratoxk 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 KBapu 3497 | 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| T'ematurt 0,24 0,00 0,24
24 Ocratoxk 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




BapuaHnTbl 3a1aHuil 11 BBINOJIHEHUS J1a00paTOpHOil padoThl Ne 4

Tabnuua 16

No KommoHeHTsI
n/m | SiO, TiO, ALO; | Fe,0O; FeO MnO MgO CaO Na,O K,O H,O0 P,0s
Bapuanr 1
1 66,01 0,91 13,74 1,49 5,23 0,08 0,56 2,81 2,94 4,72 1,23 0,24
2 69,80 0,43 13,33 0,92 3,42 0,05 0,39 2,10 2,79 5,52 0,93 0,17
3 74,39 0,15 13,15 0,82 0,94 0,03 0,09 0,89 2,91 5,17 0,87 0,06
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




[Iponomxenue Tadmn. 16

Ne KomnoHeHTsI

/I SiO, TiO, | ALO; | Fe,O; | FeO MnO | MgO CaO | Na,O K,O H,0 P,0s

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
Bapuant 8

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

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




Oxkounyanue Tadm. 16

Ne KomnoneHTHI

/1 SiOz TiOz A1203 F6203 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— KBapLEBbIN CUECHUT, 2 — palakuBy, 3 — rpaHuT: 1, 2 — Beiboprekwuii minyToH, 3 — maccuB Bekkeps [4];
4—6 — Unumayccakckuii MaccuB [S5]: 4 — KBapUEBBIM CUEHUT, 5 — IIEIOYHON TPAHUT, 6 — cueHUT; 7—9 — rabOpousl: 7 — rabopo
3aiicaHCKON CKJIaa4aTol CUCTEMBbI, 8§ — ropHOneHaut, Ounnsguaus; 9 — rabopo-gonepur, Myromxaps! [6]; 10-27 — rpanu-
tounl ansHeropckoro paitona [7]: 10, 18, 24, 25 — rpaHodupoBsIil rpaHuT ApapaTcKkoro UHTpy3uBa, 11 — rpanut JlanbHe-
ropckoro UHTpy3uBa (ckB. 753); 12 — apamennut; 13 — rabopoanoput Hukomnaesckoit ctpykrypsl; 14, 21 — rpanut JlanbHe-
FOPCKOT0 MHTPY3UBA; 15 — rpaHoauoput UHTpy3uBa Ki. JKenTelil; 16 — IMOPUTOBOE BKJIIOUYEHUE MHTPY3UBaA Kil. JKENThIN;
17 — rpanuton uHTpy3uBa Ki. Jlammmua; 19 — uaTpy3uBHas nopona HukomaeBckoin cTpykTypsl; 20 — nnoput maccusa Ilep-
BbIi JlaHroy; 22 — nuoput uHTpy3uBa K. CojiHeUHbIN; 23 — IrpaHOIUOPUT UHTPYy3uBa K. CojiHeUHbIH; 26 — rabOpoaropUT
HukonaeBckoil CTpyKTYpbl; 27 — TpPaHOAMOPUT UHTPY3HBa K. JKEnThIN.



BoiBoabl. B 3akitoueHre pab0OThl TOCTPOUM TPEYTOJbHUK COCTaBOB
Pl — Q — Or, nipuMeHsis YK€ 3HAKOMYI0 METOJIMKY Pa0OThl B MpOrpaMMe
Statistica (UM MOCTPOEHUE TPEYroJIbHUKA B MpOrpaMMe, U3JI0KEHHOE B
nabopatopHoii padote No 1).

IIpencraBnsieM 3aKJIOUYEHUE O MPOLEHTHOM COJECP>KAHUM OCHOBHBIX
MHHEPAJIOB, CJArarlluX MCCIENOBaHHBIE TOpHBIE TTOpoAbl. Ha Tpeyromns-
HUKE OTMEYAeM TPEH]I COCTaBA UCCIICIOBAHHBIX TOPHBIX MTOPOJI.

Tabmuua 17

dopMyJIbl MUHEPAJTIOB B OKCUIHOU (popMme [8]

MunepaJa

dopmyJia B BUIE OKCUJIOB

ABIHT

6,5 CaOe 8(Fe, Mg)O* 3(Al, Fe),05¢ 14,5 SiO,

PomOn4yeckue nu-

(Mg, Fe)Oe Si10,

POKCEHBbI
AJIBLOUT Na,O+Al,03¢6 S10,

AHOPTHT Ca0O-Al,05° S10,

AnaTurt CaOe- 3P,05+(H,0, F;)

buorur K,0° 6(Mg, Fe)Or- (Al, Fe),03¢ 6 Si0,°2H,0
I'ematur Fe,O4

HNabMmeHut FeOe- Ti10,

KBapn Si0,

KaiaueBblii moJieBoM
InaT

KzO'A1203'6 SIOZ

Kanpuur CaOe- CO,
Kaoaunur Al,05°2 S10,°2H,0
Kopynn ALO;

JedAmur K,0°+Al,054 Si0O,
Marnerur FeOe« Fe,04

MyCKOBHUT (CEPHIINT)

KzO‘(Al, Fe)203° 6 SIOQ‘ZHQO

Hedeaun

N320°A1203'2 SIOZ

Mupur

FeSz

Porosasi ooOMaHka

0,6Na,0¢ 3,7Ca0 8,5(Mg, Fe)Os 2,2(Al, Fe),05+13
SiOz'ZHzO
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Oxonuanue Tadm. 17

Munepaa dopmyra B BUJIE OKCHIOB
Tutanut (chen) CaOe T10,° S10,
dasiut 2FeOe Si10,
daroopur CaF,
dopcTepuT 2MgOe Si0,
Xyopur 6(Mg, Fe)Oe 0,75(Al, Fe),05¢ 3,5 S10,6,5H,0
XpoMur FeOe- Cr,04
Hupxon 710, S10,

Bonpochbl Ana caMmonoaroToBKU

1. B yeM pazHuIia Mexay MOJAIbHBIM, CYOMOAAIBHBIM U HOPMATHUB-
HBIM COCTaBaMH MarMaTU4e€CKOM TOPHOU MOPOIbI?
2. C KakuxX KOMIIOHEHTOB MPEANOYTUTEIIbHEE HAYNHATH PACUYET?
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NNABOPATOPHAA PABOTA Ne 5

BUOMOHUTOPUHI U aHanNu3
NOJIy4YeHHbIX pe3yribTaToB

Heab. HayunTcs unTepnpeTupoBaTh JaHHbIE MOHUTOPHUHTA.
Kparkas xapakrepucruka. Corpygaukamu OAO JlansBocTHUU-
OPOEKTYroJib ObUT MPOBEIEH OMOMOHUTOPUHI Ha YTOJIBHBIX pa3pe3ax U
maxrtax [Ipumopckoro kpas. g onpeneneHus coaepKaHus TSHKENbIX Me-
TaJUIOB B PACTEHUSAX HA MyHKTaX MOHUTOPUHIa OTOMpPAIUCh 00pa3iibl Clie-
OYIOIIMX BHJIOB: Oepe3a MaHbWKypcKas U cocHa OObIKHOBeHHasd. OnHO-
BPEMEHHO MPOBOAWIOCH FTEOXUMUYECKOE UCCIEN0BAHNE COCTABA MOYB.
3apanme. IIpoBecTn cpaBHEHHE KOHLEHTPALMM TSXKEIbIX METAJIOB
B PACTUTENBHBIX 00pa3liax Ha MyHKTaX MOHUTOPUHTA ¢ MX (POHOBBIMU CO-
JepKaHUAMH B 00pa3lax, MPUHATHIX 332 YCIOBHO HE3arpsi3HEHHBIE, MPO-
BECTU aHAJIOTUYHOE COMOCTABJICHUE B MOYBAX U CJENATh BHIBOJ O HAKOIIH-
TEJIBHBIX CIIOCOOHOCTSX pacTeHuil. Pabota paccunrana Ha 4 yaca 3aHsITUH.
J171s1 BRIOJTHEHMS 3aJJaHMs UCII0JIb30BaTh BCE AaHHbBIC (Ta0m. 18-22).

Tabnuua 18
Pe3yabTaThl XUMMHYECKHX AHAJIM30B 0epe3bl MAHbYKYPCKOH
HA MYHKTaX OMOMOHMTOPUHIa BocTOUHOrO yuacTka paspesa

«PernxoBcKuin»

5 KonuenTparusi, Mr/kr

=
2
=4 CE’ Mecto o6opa
= = Pb Cd Cu | Zn Hg As

=

1 |®OHOBBIN y4acTOK 2,14 | 0,318 | 2,2 |33,9] 0,0002 | 0,013

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

He pexynpTuBupoBanHas

3,02 | 1,715 | 3,1 |37,7| 0,0006 | 0,024
4acTh MOJIS
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Tabnuua 19

Conep:kaHue TAKeJIbIX METALIIOB B OYBaX
PeTnxoBCKOro yrojasHoro paspes3a (Boctounbiii y4acTok), Mr/Kr

o 1EeMEHTBI
=
==
2 o
E‘E Mecto oT60pa 1nmpoosI
= g Pb | Cd | Cu | Zn | Co | Ni
p=
1 |®OHOBBII y4yacToOK 10,40 0,13 2,00 10,10 1,60 3,10
o [PeKYIBTUBHDOBAHHBIA | 1556 | 10 | 610 | 13,00 | 2.30 | 4.80
OoTBall
3 [HePEKYABTHBHPOBAH- | - 50 | 99 | 430 | 890 | 090 | 2.70
HbIN 3apocm1/m OTBaAll
4 [HePEKYISTHBUOBAH- | 13 55 | 15 | 530 | 1820 | 270 | 4.00
HBIN HC 3apOCIlII/II/I OTBaJl
Tabnuua 20
Conepmaﬂne THAXKECJABIX METAJIJIOB B ITIOYBaX
PEKYJbLTUBUPOBAHHBIX OTBAJIOB
I1aBJI0BCKOT0 YroJILHOIO pa3pe3a, MI/Kr
o JIEMEHTBI
&
=
M o
o gMCCTO otOopa mpoObI
= & Pb | cd | cu | zn | co | Ni
=
4 |®OHOBBIN Y4aCTOK 1,70 |He omp.| 1,60 2,80 0,90 1,50
o [PEKYIRTHBHPOBAH- | 4 50 |poonn | 180 | 6,10 | 1,00 | 2.40
HBIN OTBAJI
| [He PeRYIBTHBHPO- | g 56 |po oo | 100 | 490 | 120 | 2,40
BaHHBIN OTBAJ1
3 [YroabHbIN pazpes 11,60 |He omp.| 5,90 6,70 3,40 6,90
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Ta6muia 21

Couepmaﬂne THAMEJIbIX METAJJIOB B IIO4YBax
caMo3apacrTalomux 0TBaJjJIoB

I1aB10BCKOr0 yroJibHOT0 pa3pe3a, MI/Kr

) JIEMEHTBI
=
TR
2 g
o E Mecto or6opa mpoObI
ol Pb | Cd | Cu | Zn | Co | Ni
p=
1 DOHOBBIN Y4aCTOK 1,60 0,07 1,18 4,50 1,50 0,50
2 Paspes 11 2,00 0,12 6,50 10,60 1,00 1,20
3 Paspe3 9 4,20 0,08 2,30 5,50 2,10 2,70
4 Paspes 6 6,30 0,12 4,70 8,20 1,50 2,10
S Pa3zpes 5 7,80 0,12 6,10 5,00 1,50 2,00
6 Paspes 4 9,00 0,12 7,00 4,40 1,70 5,40
7 [YTOMbHEIH paspes 1020 | 025 | 2,00 | 1230 | 020 | 140
(Ne 3)
Tabnuua 22

Pe3yJII)TaTI>I XUMHYECCKHUX aHAJINU30B PACTUHTEC/IbHBIX 06pa3u03
Ha ITYHKTAaX MOHUTOPHUHIA IIOJIA IIAXThbI «Xacan»

Konnentparusi, Mr/kr

<
—
=
=
2 o
=4 g Mecto oT60pa mpoOsI
= = Pb | Cd | Cu | Zn Hg As
=
TpocTHUK 00LIKHOBEHHBIH
1 |DoHOBBIN y4acTOK 0,320,042 1,2 | 17,3 | 0,0003 {0,012
2 |Tepputopusi CKBaXXHUHBI SH 0,340,058 1,0 | 15,4 0,0006 {0,013
3 EOLKM OT M3HMBa WAXTHEX 1 0 46 10,069 | 1,2 | 15,0 | 0,0013 0,012
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Oxonuanue Tadit. 22

o KonnenTparus, Mr/kr

o B

==y

=8 g MecTo oT60pa mpoOsI

= = Pb | Cd | Cu| Zn | Hg As
=

OTBaj TPOMILIOIIAIKH 0,28 0,06 | 0,8 [12,9] 0,0008 | 0,01
5 |Teppuropus npomiioniaaku | 0,94 | 0,121 | 4,5 | 23,4 | 0,0003 {0,013
Jlecnenena nByuBeTHasi

1 |DoHOBBIN y4acTOK 1,050,176 | 2,3 | 16,9 | 0,0011 {0,011
OTBan npoOMILTONIAIKU 0,68 10,104 | 3,2 [ 15,0] 0,0005 | 0,01
3 |Teppuropus npommmoniaaku | 0,68 | 0,104 | 3,2 | 15,0 | 0,0005 | 0,01
Jy0 3y0uaTblii
4 |DoHOBBIN y4aCTOK 0,730,116 | 3,1 | 15,8] 0,0007 |0,012
7 |OTBaJ NPOMILIOIIAIKA 0,960,137 | 3,6 [ 13,7 0,0004 {0,014

6 |Tepputopus npommomanxku | 0,930,117 | 4,6 | 26,0 | 0,0005 {0,019

MeToauka BBbINOJHEeHUsI. 3aJaHUE BBITIOIHSAETCS B Mporpammax
Microsoft Excel u Microsoft Word. CTyneHT camoCTOsITETbHO BBIOMpAET
METOAMKY COMOCTABJICHUS PE3yJIbTATOB BCEX MCCIEAOBAHUN, TPU HEOOXO-
JTUMOCTH MCTIOJIb3YET MPUEM HOPMHUPOBAHMS K KJIAPKY WM (DOHOBBIM 3HA-
YEHUSM KOMIIOHEHTA, a TaK)Ke MPHUMEHSET Tpaduku, XapaKTepu3yrolme
MOBEJICHNWE TOTO0 WJIM MUHOTO 3JIEMEHTa KaK T€, KOTOPhIE YK€ MCIOJIb30Ba-
JUCh TIPU BBIMOJHEHUH MPEIbIAYIIUX JIA0OPATOPHBIX padOT (TUCTOTpaM-
MBI, JICTIECTKOBBIE AUArpaMMBbI U T. I1.), TAK U HOBBIE.

ComnocraBneHue nTpou3BoAUTCSA ¢ (OHOBBIMU KOHIIeHTpauusimu. Ho-
Mepa 10 MOPSAIKY IMyHKTOB MOHHMTOPHMHTA BO BCEX TaOJMIIAX COOTBETCT-
BYIOT HAMPABJICHUIO 3aMaj] — BOCTOK HA MECTHOCTH.

BriBoabl. Crenarh 3aKII0YCHUE O XAPAKTEPE MUTPALIMU DJIIEMEHTA U3
MOYBBl B PACTUTENIBHOCTh. YCTaHOBUTh HamOoJsiee MH(OPMATUBHBIA BU]T
PaCTUTEIBHOCTH, IO KOTOPOMY MOKHO T'OBOPUTH O BO3MOXHOM aHOMAaJIb-
HOM pACHpPENEICHUH JaHHOTO 3jieMeHTa. OnpeneinTh BIUSHUE WU3JIMBOB
[IaXTHBIX BOJ Ha TOT WJIM UHOM BUJI PACTUTEIBHOCTH.
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Bonpochbl Ansa caMmonoaroToBKU

1. Kakue BUABI pacTUTEIBLHOCTU SIBISIOTCA TMOTEHIIMATbHBIMU HWH-
dbopmaTopaMu O HaTUIUU OPYACHEHUS?
2. Kakue 371eMeHTBI OTHOCSTCS K BBICHIEMY KJIaCCy OMacHOCTH?
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