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1. IepeyeHb KOMIECTEHLMIA, C yKa3aHHEM 3TANIOB UX (OPMHUPOBAHHUS B Ipolecce 0CBOCHUS 00Pa30BaTeIbHOM

NMPOrpaMMmsblI
Tabnumal.

Kareropus Koa n nanmenoBanue | Ungukxarop Irtan popMHUPOBAHHSA

Komnerenumii. KOMIIeTeHIIUH AOCTHKEHHUS KOMIIETEeHIIUH NPH 0CBOCHUH

3agaua ITJ1 KOMIIeTeHIIUH AU CIUTIIHHBI

VYyacrue B K-1. IOK - 13. Hwmeer | U3ydeHne TeopeTHaecKux OCHOB

MPOBEICHUN Crioco6eH MpoBOIUTH HaBBIKM  IIPOBEJCHUS | JUCLUIUIMHBI HA OCHOBAaHUHU

HaY4HBIX Hay4HbIE HaY4HBIX JIEKIMOHHOTO MaTepuaia u

WCCIIEZIOBAaHNH B HCCIIEOBAHMS B HCCIEI0BaHNI B | CAMOCTOSITEIBHO U3YIEHHOTO

obnactu 00J1acTH 3KOJIOTHH, obnactu 9KOJIOTMH, | Marepuaa.

9KOJIOTUH, IPUPOJONOIb30BAHUSA, | MPUpPOAONONb30BaHus, | IloAroToBKa K cEeMUHApCKUM

OXpaHbI TPUPOABL T'€ODKO0JIOIMH, T'€O5KO0JIOIHH, 3aHATHAM.

U UHBIX HayK O YCTOHYMBOIO YCTOWYUBOTO IIpoMexyTouHas aTTecTanys 1o

3emue, Pa3BUTHS, OXPAHEI pas3BuTHS, OXpaHbl | AUCIMIUINHE —3K3aMEH.

MPOBEJICHUE MPUPOJIBI ¥ UHBIX HAYK | MPUPOIBI U MHBIX HAyK

71a00paTOPHBIX o 3emuie, IPOBECHUE 0 3emie, NpoBenCHHE

HCCIIEOBaHNH, 71a00paTOPHBIX 11ab0paTOPHBIX

OCYILIECTBIIEHHE HCCIICIOBAHUN, HCCIICIOBAHUN,

cbopa n ocyliecTBIeHHE cOopa | ocymiecTBieHus cOopa

HEPBUYHOMN 51 [IEPBUYHOH | U NIEPBUYHOHN

00paboTku 00paboTkKM Marepuana, | 0OpabOTKH MaTepuaa,

Mmarepuana, ydacTHe B TIOJIEBBIX | y4acTHE B IIOJIEBBIX

ydJacTue B HaTypHBIX HaTypHBIX

TIOJIEBBIX HCCIIEIOBAHHMSX. HCCIIEOBAHMSX.

HaTYPHBIX K-2. IK-2.2. HUcnonwsdyer | M3ydeHue TEOPETHUECKUX OCHOB

UCCIICIOBaHMUS. Crioco0OeH peratb 3HaHUS ~ TEOpeTHuYe- | AUCIUILIMHBI HA OCHOBAaHUH
3a]]a4ud Hay4HO- CKHX OCHOB T€OXUMHUH | JIEKLIMOHHOTO MaTepuasia u
HCCIICIOBATEILCKON M | U reou3uKd | CaMOCTOSITEIBHO U3Y4YEHHOTO

podheCCHOHATBHON
JIeSITENIbHOCTH Ha
OCHOBE 3HAHUM B
00IIIel TeOIOTHH U
MOYBOBE/ICHUS,
TEOPETUUECKON U
MIPaKTUIECKON
SKOJIOTHH, 00IIIETO
pecypcoBeieHus,
PETHOHATIBHOTO
MPUPOIOTIOIH30BAHMUS
u KapTorpapum,
TEOPETHYECKUX OCHOB
T€OXUMUU U
reoU3uKu

OKpY>KarouieH cpepl.

OKpYy>Karolen cpessl,
o0miero pecypcosene-
HUSI U PErHOHAIIBHOTO
TIPUPOJIOTIOIH30BaHMUS
JUTSL PEIICHHsT HAY4HO-
UCCIIEI0BATENbCKUX |
poheCCHOHANBHBIX
3aaaq

MaTtepuana.
IToaroToBka K CEMMHapCKUM
3aHSATHSIM.

IIpomesxyTouHas arTecTauus mno
JIHCLMILIMHE — YK3aMEH.

2. Onucanue

(opmupoBanus, onucanue MKAJ OLEHUBAHUS

nokasarejgeid u KPpUTECPHEB OUCHUBAHUSA KOMIIETEeHIMIA Ha Pa3s/iIMYHBIX JTamax HMXx

Tabmuma 2.
ComnocrasiieHHe NIKAJI OLlCHUBAHUS

4-6annbHast OTnn4HO Xopo1io Y 10BIIETBOPUTENBHO HeynosnerBopurenbHo

1IKasa (TIOBBILIICHHBIH (6a3oBbIi (moporoBblit ypoBeHb) | (YpoBeHb He chopMHpOBaH)
(YpoBeHb YPOBEHB) YPOBEHB)
OCBOCHHSI)
100-6aymurpHast 91-100 81-90 61-80 0-60
IKaja
bunaphas mkana 3ayTeHo He 3auteno

Tab6muma 3.

OueHUBaHHE 0TBETA HA BOIIPOCHI 110 TEMaM JIJId YCTHOI'O OoIIpoca

4-0ajuIpHas IIKajia

IToka3zarenu

Kpurepuu




(YypoBeHb OCBOEHUS)

OTnnuHO
(TIOBBILIEHHBIH
YPOBEHB)

Xoporio
(6a30BBIit YpOBEHB)

VYIOBIETBOPUTEIBHO
(TIOpOTOBEII YPOBEHB)

Heynosnersopu-
TEIIBHO
(ypoBeHb He
c(hopMHUpOBaH)

- [onHoTa M3NMOXKEHUS
TEOPETHYECKOT0 MaTepuarna;

- [IpaBusibHOCTD W/MH
apryMEHTUPOBAaHHOCTh
W3JIOKEHUS
(TmocnemoBaTeNbHOCTh
JIeHCTBU);

- CaMOCTOSITEIBHOCTD OTBETA;
- Kynerypa peun.

Cryaentom JaH IIOJIHEIH, B JIOTHYECKOM
MMOCTICIOBATCIPHOCTH  Pa3BepHYTHIA  OTBET  Ha
MOCTABJICHHBIH BOMPOC, TJIC OH MPOJECMOHCTPUPOBAI
3HaHWs TNpeAMeTa B TIOJHOM 00beMe Yy4eOHOI
MPOTPAMMBI, JOCTaTOYHO TIyOOKO OCMBICIUBACT
JUCHHUTUIAHY, TPHUBOIUT COOCTBEHHBIC MPHUMEPHI IO
pobiieMaTHKe MOCTABICHHOTO BOIIPOCa.

CryneHTOM  JaH  pa3BepHyTBHII  OTBET  Ha
MOCTABICHHBIH BOMPOC, MPHUBOIUT MpPHUMEpPHI, B
OTBETE  MPUCYTCTBYeT  CBOOOJHOE  BIaJICHUE
MOHOJIOTHYECKON pedslo, JIOTHYHOCTB "
MOCTIEOBATENbHOCTh OTBeTa. OAHAKO JOIYyCKaeTCs
HETOYHOCTb B OTBETE.

CTyZleHTOM JaH OTBCT, CBI/II[CTGHBCTByIOHII/Iﬁ B
OCHOBHOM O 3HaHWHM TPOLECCOB  HM3y4aeMOH
JTUCLMIIIAHEI, OTJIMYAIOIIHICS HEJI0CTaTOYHOMI
TIyOWHOW W TIOJIHOTOW PACKPBITUS TEMBI, 3HAaHHEM
OCHOBHBIX  BOIPOCOB TCOPHUH, HEJOCTATOYHBIM
YMEHHEM J1aBaTh apryMEHTHUpPOBaHHbIE OTBETHl U
MPUBOANUTH TMPHUMEPHI, HEAOCTATOYHO CBOOOIHBIM
BIIa/ICHHEM MOHOJIOTUYECKOUW PEUBI0, TOTUYHOCTHIO U
MOCJICIOBATEIILHOCTHIO OTBETA.

CTyneHTOM paH OTBET, KOTOPBIH COJICPXKHUT psif
CEPbE3HBIX HETOYHOCTEH, 00OHapy KNBArOIMH
HE3HAaHUE IPOLIECCOB  M3y4aeMOl  MPEeIMETHOM
00J1acTH, OTIIMYAIOMINIICS HErJIyOOKUM pPacKpbITHEM
TEMbI, HE3HAaHWEM OCHOBHBIX BOIIPOCOB TEOPHH,
HCYMCHUEM JaBaTb ApryMEHTHUPOBAHHBIC OTBETHI,
ciabblM  BIIAJICHUEM  MOHOJOTHYECKOH  peubio,
OTCYTCTBHEM JIOTHYHOCTH H TIOCIEJOBATEIBHOCTH.
CryneHT He cnocoOeH OTBETHUTh Ha BOINPOCHI Jaxe

MpU  JIOTIOJHMTENBHBIX  HABOAALIMX  BOINPOCAX
NpernoiaBares.
Tab6muma 4.
OueHuBaHue NOArOTOBKH pedepaToB
4-0a/uIbHAA WIKaJa Ioxa3zaresn Kpurtepun

(YpoBeHBb OCBOEHMS)

OTnnyHO
(TTOBBIICHHBIH
YPOBEHB)

Xopo1o
(6a30BBI YpOBEHB)

YI0BIETBOPUTEIBHO
(TOpOTOBBII YPOBEHB)

- [TonHOTA BBIMOIHEHHUS
pedepara;

- CBOEBPEMEHHOCTh
BBIITOJTHCHUSA

- [IpaBHIEHOCTH OTBETOB Ha
BOIPOCHI;

- CaMOCTOSTETTBHOCTD
MOATOTOBKHU pedepara.

BBIMIOJIHEHBI BCE TPEOOBAHMS K HAMCAHUIO U 3aIUTe
pedepata: obo3HaueHa MpobOieMa M 000CHOBaHA €
AKTyalIbHOCTb, CHENaH KPaTKWil aHalu3 pa3nyHbIX
TOYEK 3PCHHS] HA PAaCcCMATPUBAEMyIO MpOOIeMy |

JIOTHYHO H3JI0)KEHA coOcTBEHHAs MMO3HULIHS,
c(hOopMyITHPOBAHBI BBIBOJIBI, TeMa  pacKphbiTa
MOJHOCTBIO, BEIIEp)KAaH  OOBEM, COOJIIOIEHBI

TpeOoBaHMS K BHEUNIHEMY O(OpPMIICHHIO, I1aHbI
NIPABUIIBHBIE OTBETHI HA JOMOJIHUTEIbHBIE BOIIPOCHIL.

OCHOBHBIC TpeOoBaHHs K pedepary U €ro 3aimmre
BBITIOJIHEHBI, HO TPH 3TOM JIOMYINEHBI HETOYETH. B
YaCTHOCTH, WMEIOTCS HETOYHOCTH B W3JIOKCHUH
Marepuana,; OTCYTCTBYET JIOTUYeCKast
MOCJIEI0OBATENLHOCTh B CYX/ICHUSIX; HE BBIICPIKAH
00péM  pedepara;  UMEIOTCA  YOyHmICHHS B
oopMmIleHHH; Ha JOTMOJHUTENbHBIE BOMPOCH IPU
3aIUTE JAHBI HETIOIHBIC OTBETHI

HAMEIOTCS CYIIECTBEHHbIC OTCTYIUICHUS oT
TpeboBanuii k pedepupopanuto. B yactHOCTH: Tema
OCBEILIEHA JIMIIb YaCTUYHO; JIOMYIIEHbl (JaKTUUECKHE
omnOKH B CoZiep KaHUM pedepaTa WM IIPU OTBETE Ha
JIOTIOJIHUTENBHBIE  BOMNPOCHI; BO BpEeMsl  3allUThI
OTCYTCTBYET BEIBOJI




HeynoBieTBopuTesIbHO TeMa pedepara He packphiTa, OOGHApPYKUBACTCS

(ypoBeHb He CyIIecTBEHHOE HETTOHNMaHHEe IPOOIeMbI
c(hopMHPOBaH)
Tabmuna 5.
OuneHUBAHHE OTBETA HA 3a4YeTe
4-0anapHas MIKaaa TTokazarenu Kpureprun
(YpoBeHB OCBOCHU)
OTnyHo - [TosHOTA M3I0XKEHUS CryneHTOM JaH TOJHBIA, B  JIOTHYECKO
(TTOBBIIIEHHBII TEOPETHIECKOTO MATEPHAIIA; MMOCTICIOBATEIFHOCTH  Pa3BePHYTHI OTBET Ha
YPOBCHB) - [ToHOTA ¥ IPaBUIBLHOCTH MOCTaBIICHHBIA BOTIPOC, Tae OH
pELIeHHUS MPAKTHUECKOTO MIPOJAEMOHCTPUPOBAI 3HAHUS MPEIMETA B TIOJTHOM
3aJIaHus; o0beMe yd4eOHOW MpOorpamMMbl, JTOCTATOYHO
- TIpaBUIBLHOCTH W/WIHU r1yOOKO OCMBICIIUBAET JUCLIUILIINHY,
apTyMEHTHPOBAHHOCT CaMOCTOSTEIIFHO, U UCUCPITBIBAOIIC OTBEYACT HA
M3ITOKCHUS JTOTIOJIHUTEJILHBIC BOTIPOCHI, MIPUBOJUT
(OCIIeIOBATENEHOCTD COOCTBEHHBIE TMPUMEPHI TIO0  MpoOJIeMaTHKe
neitcTBHiA); ITOCTaBJIICHHOTO BOIIPOCA, PEIIMII MPEIOKEHHEBIE
- CaMOCTOATEBHOCTh OTReTa; | MPAKTHUECKHE 3a1aHHs 0¢e3 OIIMOOoK.
Xopomio - Kynbrypa peun. CrymeHToOM JaH  pa3BepHYTHI  OTBET Ha
(6a30BBIit YpOBEHB) NIOCTaBJICHHBII BOIIPOC, rae CTYIECHT

JEMOHCTPUPYET 3HAHUs, TNPHOOpETCHHBIE Ha
JIEKIIMOHHBIX ¥ CEMHHAPCKUX 3aHATHAX, a TAKXKe
MOJIyYEHHBIE MIOCPEACTBOM U3yUYCHUS
00s13aTeNIbHBIX y4eOHBIX MaTEpHANOB IO KYpCy,
JaeT apryMEHTHPOBAaHHBIC OTBETHI, INPHUBOAUT
NIPUMEPBI, B OTBETE MPUCYTCTBYET CBOOOIHOE
BJIaZICHUE MOHOJIOTMYECKOH peublo, JIOTHIHOCTh
U TOClefoBaTelbHOCT  oTBeTa.  OfHako
JIOIyCKaeTCsl HETOYHOCTh B OTBeTe. Permmn
MPETIOKEHHBIE ~ MPAaKTHYECKHE  3aJaHusl ¢
HEeOOJIBIIMMHU HETOUYHOCTSIMH.

«3auTeHo»

VYIIOBIIETBOPUTEIBHO CTyneHToOM J1aH OTBET, CBUAETEIBCTBYIOUIMHA B
(TIOpOTOBBII yPOBEHB) OCHOBHOM O 3HAHHU IIPOLECCOB H3y4aeMoil
JVCHUIUIMHBI, OTJIUYAIONIMNACS HEJOCTaTOYHON
IITyOMHOW W TIONIHOTOM  pAacKpBITHS — TEMBI,
3HAaHHEM OCHOBHBIX BOIIPOCOB TEOpHH, clIabo
c(OpMUPOBaHHBIMU HaBBIKAMU aHaJIn3a
SIBIICHUH, IPOLIECCOB, HENAOCTATOYHBIM YMEHHEM
JaBaTb  apryMEeHTHpPOBaHHBIE  OTBETHl U
MIPUBOJUTH MPUMEPHI, HEAOCTATOYHO CBOOOHBIM
BIIaJJCHUEM MOHOJIOTHIECKON peusio,
JIOTHYHOCTBIO M TIOCIJIE0BATEILHOCTHIO OTBETA.
JlomyckaeTrcst HECKOJIBKO OLIMOOK B COJIEp)KaHUN
OTBETa M PEIICHUHN IPAKTUYECKHUX 3aJaHUH.

HeynosnerBopu- CTyneHToM JaH OTBET, KOTOPBIH COAEPIKUT PSA
TEJIbHO Cephe3HBIX HETOYHOCTEH, OOHAPYKUBAFOIIUIT
(ypoBeHb He HE3HAHWE IIPOIIECCOB M3y4aeMOHW MpeIMETHOM
copmMupoBan) o0JacTu, OTJIMYAOIIMICS HETITYyOOKHM
pacKpeITHEM  TEMbl, HE3HaHHMEM OCHOBHBIX
BOIIPOCOB TEOpHH, HeC(POPMHUPOBAHHBIMU
HaBbIKAMU  aHajIW3a  SBJICHHUM, IPOLIECCOB,
HeyMeHI/IeM JaBaThb aprMeHTHpOBaHHLIe OTBCTHI,
CTa0bIM  BNIAJICHUEM MOHOJIOTHYECKOW pPEUbio,
OTCYTCTBHEM JIOTUYHOCTH "
MTOCTICIOBATEIHPHOCTA. BBIBOIBI MOBEPXHOCTHBL
Pemenne npakTHYecKuX 3alaHUHA HE BHITIOIHEHO.
T.e cTyneHT He COCOOCH OTBETUTH HA BOIPOCHI
JaKe TpH  JOMOJHHUTEIBHBIX  HABOISIINX
BOIIpPOCaxX MPENoaBaTeNs.

«He 3auteno»

3. TunoBble KOHTPOJIbHbIE 3aJaHUS1, HEOOX0AUMBIE /115l OLIeHKH 3HAHMI, yMeHHUI,



HABBIKOB U (MJIM) ONBITA [eSTeJbHOCTH, XapaKTepU3YWINMX 3Tanbl (GopMHPOBaHHS KOMIIETEHIHWH B mponecce
0CBOEHNsI 0CHOBHOI MpodeccoHAILHOI 00pa30BaTe/IbHON NPOrpaMMbl

TECTOBBIE 3ATAHUSA
3anganne Nel. «/Jomoannte». [lIBeimapckum xumukom XpructuanoM lllenoeiitnom B 1838 ObLT BBENICH TEPMUH

3ananne Ne2. «Bpi0epuTe HECKOJILKO BAPHAHTA 0TBeTa». K MeTonaM reoXMMUU OTHOCSTCSA:
1. reonoruueckue

2. MaTeMaTHYeCKUe

3. THIPOJIOTHYECKHE

4. XUMHYECKHe

5. ¢husnueckue

3az[alme Ne3. «I[OI[O.]'IHI/ITC». HayKa, n3yygaromast pacnpoCTpaHCHHOCTb XHUMHYCCKUX JSJICMCHTOB B 3emie u HX
CTaOUIIBLHEIX H30TOIIOB, 3aKOHOMCPHOCTH KOHLCHTPAIUU U MUT'PAlU XUMHUYCCKUX DJICMCHTOB B PA3JIMYHBIX reoc@epax B
3aBUCUMOCTH OT BHCHIHUX U BHYTPCHHUX @aKTOpOB Ha3bIBaCTCsA

3ananne Ned. «BoccTaHOBHTE TEKCT.

BOABI (BIaroo®opoT) — IMPKYIAIHMS BOABI Ha 3eMiie, IPOUCXOMASIIAs 10 YCIOBHON cXeMme: HCIapeHHe —
oOpa3zoBaHue 00JIaKOB — BBINAJICHUE 0CaJIkOB — WHQWIBTpPAIIUS — CTOK — IIOMOJIHEHHWE 3alacoB
MOJI3€MHBIX BOJ] U T.

3ananne Ne5. «/lomoannte». Teoprio MUHEPATLHOTO MUTAHKS PACTEHHI pa3padoTai
Omeem: FO. Jlubux

3ananne Ne6. «BoidepuTe oquH BapuaHT oTBeTa». llInpoTHas 30HAIBLHOCTH JaHIIA(TOB — CIIE/ICTBHE !
A)aTMochepHON TUPKYISAIIH

b) mapoo6pazHoctu 3eMau

B) BBICOTBI MECTHOCTH

I')HepaBHOMEPHOCTH paCIIpe/IeNICHUs OCaIKOB

3apganne Ne7. YkaKuTe COOTHOIICHHE THIIOB 3JIEMEHTAPHBIX JIAHAIIA(TOB 10 YCI0BUSAM MAUTPALIMY XHMHYECKHX
3J1eMEHTOB

A | Pacxoj 0oJibliie 4eM IPUX0.

b | Pacxon 60bIie Win paBeH MPUXOAY
B | Pacxon MeHbliIe mpuxoja
1) DmroBuanbHas

2) CynepaxBaibHas

3) Tpancrpann4Hast

4) CyOakBajibHas

Omeem ecmasum 6 mabauyy

A b B

3ananne Ne8. «/lonmosnnte». ['napocdhepa npeacraBacHa COBOKYTHOCTHIO u

3ananue Ne9. «/lonoanute». IlpenensHy0 HU3MIYIO CTYIIEHh TEOCUCTEMHON HEPapXUH JIAHAMIA(PTOB SBIISIETCS

3aganne Nel(. «BeraBpTe mponylieHHOe ¢J10B0O». Bee prpogHpie KOMITIOHEHTH B 3aBHCHMOCTH OT CBOMCTB
00bEMHEHBI B TP NOACUCTEMBI:

1) reoma;

2) Ouora;

3)

3ananne Nell. «/lonosHuTe». [IprposHbIil TeppUTOPHATBHBI KOMIUIEKC, COCTOSIINA U3 OJHON TpyNIbl Gamui 0JHOTO
THUIIA, TECHO CBS3aHHBIX TCHETHMYECKH M JAWHAMHYECKH, PACIIOJIOKCHHBIX Ha OJHOW (opme smemeHTa penbeda, OJHOM
9KCIO3UIUHU Ha3bIBACTCS

3ananune Nel2. «BbiGepuTe oMH BapHaHT OTBeTa». BermiecTBa, U3 KOTOPBIX COCTOAT HPUPOAHBIE TEPPUTOPHAIBHBIC
KOMIIJIEKCHI:
A) pacTHTEIFHOCTH



B) mousst

C) ropHbI€ TTOPOJIBI

D) penbeda

E) npupo/iHbie KOMIOHEHTHI.

3ananne Nel3. «/JlonosauTe». OCHOBHBIMY ITOKA3aTeIIMK PO/ JaHAMA(TOB SBISIOTCS MOP(OJIOTHS 1 T€HE3HC

3apanne Nel4., VYkaxkuTe COOTBETCTBHE MEXKAY JAHIIIAQPTHBIM KOMIIOHGHTOM H NOACHCTEMOH, B KOTOPYH0 OH
BXO/JHT.

1 | buora
2 | buoxocHast nmogcucreMa
3 | T'eoma

A) 3emHas Kopa

B) pacturensHOCTB

B) nousa

I') >kuBOTHBINH MHUP

Omeem ecmasum 6 mabauyy

1 2 3

3ananne Nel5. «/lonosnutey. [IpeaenbHy0 HU3IIYIO CTYNIEHb TE€OCUCTEMHON HEePApXHH JIAHIIAPTOB SBISIETCS

3ananue Nel6. «BcTaBbTe NpomnyueHHbIe CJI0BaY. o YCIIOBHAM MUTpayn XUMHYECKHIX
aneMeHTOB b.B. [10MBIHOB BBIACTIIT YETHIPE OOJBIIHE TPYIITHI (haTTHiA:

1) siIrOBUANBHEIE;

)

»_.

4)

3aganne Nel7. «JlomoaHuTe». ABTOp YUCHHUS O Obnocdepe aBuseTcs

3ananne Nel8. «BoiOepuTe o1uH BapuaHT oTBeTa». Hanbombiryio Maccy MMeer. ..
1. 3eMHas xopa

2. MupoBoii okean

3. Atmocdepa

4. T'ugpocdepa

3aganmne Nel9. «Jlomoanurte». LleHTpampHOW 3amadeld WCCIeNOBaHUS TEOPU3UKH SBIACTCA W3YYCHHE CTPOCHHUS

3aganue Ne2(. «BbiOepute oguH BapuaHT 0TBeTa». JKU3HENEATENbHOCTh MOYBEHHBIX MUKPOOPIaHU3MOB 3aMEJIEHHA
B...

1. Tynape

2. Taiire

3. crenu

4. necocrenu

3ananne Ne2l. «/lomosnuTte». Hayka, n3ydaromast ¢pusndeckne sBICHUS Ha 3emiie, IPH 3TOM paccMaTpHBalomas Kak
¢dmsnyeckne cBoiictBa Jmtocdepsl, ruapocdepsl, atMochepsl, TaK U B3aUMOACHCTBHUS 3THX cep M MX KOMIIOHEHTOB
MEXIy COO0H M C OKPYKAIOUIMM 3eMJITF0 KOCMUYECKHM IIPOCTPAHCTBOM Ha3bIBACTCS

3ananne Ne22. «BbiOepuTe 0MH BAPUAHT OTBETA». Y YAaCTOK, I PE3KO YMEHBIIACTCS HHTEHCUBHOCTD MUTPALIU
XMMHUYECKHUX 3JIE€MEHTOB!

A)reoxuMmdecKuii baprep

b) reoxummudeckasi MpOBUHIHS

B) reoxnmudeckas anHoManus

I') BepHBI BCe OTBETHI

3ananue Ne23. «BeraBbTe nponyieHHbie c10Ba». [[pupoaHbie cCUCTEMBI IO CBOUM Pa3MepaM U CII0KHOCTH YCTPOHCTBA
[Tonpaznenstorcs Ha TpU YPOBHS :



1) ;
2) ;
3)

3ananue Ne24. «/lonoanute». TepMUH KIIapK BBEI
3ananue Ne25. «3akoHuure onpenenenune». CriocOOHOCThIO NaHAmAadTa UCMOIB30BATh TOTYYaEMYIO BOIY HE TOIBKO

PaCTUTCIIbHOCTBIO, HO U O6pa3OBLIBaTL OTHOCUTCIIbHYTIO 3aMKHyTBIﬁ KpYroBOpOT BO/bl, IIPUT'OJAHBIM JJI1 HYXK/ Y€JIOBCKaA
SABIIACTCA:

3ananue Ne26. «J/lomoanuTe». buoreoxmmmueckas TpaHchoOpMaIusi OPraHUYECKOTO BEIIEeCTBA IMPOHUCXOIUT C
BBIJICJICHUEM

3ananne Ne27. «3akoHunTe onmpeaeaeHue». CperHee 3HaU€HIE OTHOCUTEIHFHOTO COMIEPKAHNS XMMHUYECKOTO JIEMEHTa B
3eMHOH KOpe 1 B IPYTHX IIO0ATBHBIX M KOCMHUYECKHX CHCTEMaX Ha3bIBACTCs

3ananne No28. «/lomosHuTe». [NaBHYIO poib B MOTVIONIEHHH OTPaXXEHHOTO OT MOBEPXHOCTH 3eMIIM MH(PaKPacHOTO
U3IIyYEHHS UTPAIOT ....oeenenene

3ananmue Ne29. IIpouuTaiiTe mnpUBeIEHHBINA HHUMKE TEKCT, B KOTOPOM NpoONylleH psl cjoB. Bridepurte u3
NpeJiaraeMoro CnyucKa cJioBa, KOTopble He00X0AMMO BCTABUTH HA MeCTa MPOMYCKOB.
Murpanusi XMMHUYECKHX 3JIEMEHTOB B JaHAMIA(TE OINPEAEIICTCS IPOTHBOIOJIOXKHBIMA M B3aHMOCBS3aHHBIMU

(A):
1) obpazoBanreM (b) BemecTBa M3 37IEMEHTOB OKPYIKAIOIICH CPE/IbI,
2) pa3noxxeHueM (B) Bemecrs.
B coBokymHOCTH OHU 00pa3yrOT (') kpyrosopot atomoB (BUK).

Crrcok ¢i10B (CJIOBOCOYETAHHHN ):
1) mpoueccamu
2) ¢akropamu
3) KUBOTO
4) mepTBOTO
5) opraHUYecKuX
6) HEOPTaHUYECKOTO
7) OuonornuecKuit
3anuimmTe B OTBET UQPHI, PACHIOIO0KHB UX B MOPSIKE, COOTBETCTBYIOIIEM OyKBaM:
A|b B | T

3ananne Ne30. «BeraBsTe mponymeHnHoe cia0Bo». Hanbospiras KOHIIEHTpanys: METalIoB HaOJIIoAaeTcs B
cioe Tponochepsr
Omeem: HudCcHeMm

3ananne Ne31. «/lomosrHuTe». OCHOBHAS Macca adpo30Jiel MUTPHUPYET B

3apnanne Ne32. «BoccranoBure Tekcer». [lon (4) - TeppUTOpPHATBEHBIM (b) (IITK) o0br4n0

MOHUMAETCsl 3aKOHOMEpPHOE COYETaHWE MPUPOIHBIX KOMIIOHEHTOB KOTOphIE O0pa3ylOT LEJOCTHYI0 MaTepHalbHYIO

cucremy. Cpelu MaTepualibHBIX CHCTEM BBIICNSETCS T'€O0CUCTEMA — 3TO COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3JIEMEHTOB, €i

MOXKHO Ha3blBaTh JIOOYI0 YacTh 3€MHOH IOBEPXHOCTH OXBaTHIBAIOIIYIO (B) KOMIOHEHTBI W UX

B3aMMOCBsI3H. ['eocncrema OyIy4d OTKPBITOH CHUCTEMOW IOCTOSHHO OOMEHHMBAETCS €O Cpemon @),
(1) n nuadpopmanuei.

3ananne Ne33. «/lomosiHuTe». [N1aBHYIO pOJb B MOMJIOIICHHH OTPAXEHHOI'O OT MOBEPXHOCTH 3eMITH HH(paKpacHOro
W3ITyYEHUSs UTPAIOT BOJIbI U YIJIEKHUCIIBIN ra3

3ananne Ne34, «BeraBbTe mponylieHHoe ¢JI0BO». ['a30B0¢€ BeIIecTBO CTpaTocepbl COCTOMT B OCHOBHOM H3...
1. aToMOB a3zoTta

2. aTOMOB a30Ta U KHCIOpoaa

3. aTOMOB a30Ta, KHCIOPOJa U BOJOPOIa

4. KUCIIOPO/a ¥ BOJIOPO/Ia



3ananne NedS. «/lomonnmre». Paznen reoxummm u ¢usmueckoil reorpaduu, H3y4arolIMii XMMHYECKMH COCTaB H
MUTPAIMI0 XUMHYECKHX DJIEMEHTOB B reorpaduueckux JaHamadTax — 3To

3aganue Ne36. «BoccraHoBuTe TeKcT». I[loTokamMu BeliecTBa SIBISIOTCS: (A),
(B) BewectBa B TBepIOi (haze, BO3AYILIHBIC MACChl, )KUBOE BELIECTBO M DJIEMEHTAPHBIC YACTHUIIBI.

OCHOBHBIMH TIOTOKAMH 3HEPTHH SBIISIOTCS : (B) sHeprusi, 3HEPrUs HEAP 3EMIIH.

NudopMannoHHBIMU TPOLECCAMU SIBIISIOTCS: TPOIIECCHI (B) u mpeBpallieHus BEIECTBa, PACX00BaHUE

9HEpIuH, €¢ HaKOIUICHHE B CBs3aHHOM (hopme. Cienyer pasziauyaTh MOTOKH WH(MOPMALUMU Pa3BUBAIOIIAECS B MpPUICIaX

OHMOTHI (Iepeaya OT OpraHu3Ma K OpraHusMy). Mexmay (/1) u abuoTryeckoii cpenoi (CMEHa MOpHI rojia

BIIMSIET HAa PACTeHUS M KHUBOTHBIX), U B aOHMOTHUYECKOW cpexne (MPHIMBHBIC IEHCTBUSA JIyHBI, TEMIIEpaTypa U JaBJICHUE,
COJIHIIE BIMSAET HA CHET).

3ananue Ne37. «/lonmonnute». Briepsrie Tepmun «bruocdepa» B 1875 roxy Obu1 BBeieH

3ananne Ne38. Kakoii moka3aTtesp BoIYUC/IsIeTCS JaHHOH dopmyJioi

Ay=1/n,,
rne l, — comepxanue sJeMeHTa X B 30JI€ PacTE€HHs, Ny — B TOPHON MOPOJIe WJIM MOYBE, Ha KOTOPOH MPOM3pPACcTaeT JaHHOE
pacTeHue.

3anganue Ne39. «BoccTaHoBuTe TekeT». Kakaplii U3 OCHOBHBIX MapaMeTpoB Onorenesa — bnomacca (b) u mpomyxims (I1)

CKJIaJBIBACTCSI W3 MHOTMX IIoKazareneii: by — omomacca; b, — omomacca; bs —
6uomacca; by — 6uomacca; bs — 6romacca (3oomacca); b — KHUBOTHBIE
(TpaBosimHbIe); b7 — KUBOTHEBIE (TUTOTOSITHBIE).

3apanue Ned(. «Jononnurey». ['eoXxuMHUECKHE aHOMAJIUU — 3TO YYaCTKH TOPHBIX MOPOJI C MOBBIIIEHHON KOHIIEHTpauei
paccestHHBIX

3ananue Ne4l. «Ykaxure». Tumbl anemenTapHbix JanamadTos (o b.b. IToneiHOBY ¢ nononHenwmsimu M.A. T'ma3zoBckoii
A b B

R

4+ |
= [
VPORBEHS IPYHTDBEIX BOJ T f B - !
Pacxon conmsme] Pacxon OosbIe HUTH PaBeH NPHXOIY
opHXOoIa Pacxon MeHBIOE
OPHXOIA

3ananne Ned2. «BpiOepure oIuH BapuaHT 0TBeTa». B ropoackux nanamadTax riaBHas popMa MUTpalid XUMHYECKHAX
3JIEMEHTOB!

A)OnoreHHast

B) pmsuko-xuMudeckas

B) mexannueckas

I') rexHorenHnas

3ananne Ned3. «/lalite pamuppoBKy». BykBeHHBIM 0003HaUEHHSIM Ha PUCYHKE
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3ananne Nedd4. «BoiGepuTe ouH BapuaHT oTBeTay. [lokazaTesnp «KiIapK KOHIIEHTPALWU» MPEICTaBISET CO00i

A) OTHOIIEHHE COMlepKaHMS MIEMEHTa B 00BEKTE K €ro KIapKy
B)oTHomenne Kirapka 3JIeMeHTa K COIEPKAHUIO DIIEMEHTa B 00BEKTe
B) cooTHOIIEHNE PEAKUX U PACCESHHBIX JJIEMEHTOB

I') cooTHOLIEHNE THITOMOP(HBIX U PEAKHUX IIEMEHTOB

3ananue Ned45. «Kto chopmysmpoBa». J[Ba BaKHEHIIIMX METOTUIESCKUX MTPUHIINTIA, JICKAIINX B OCHOBE UCTIOIB30BaHUS

TCOXUMHHU J'[aHI[HIa(bTOB IIPpU TOUCKAX IOJIE3HBIX UCKOIIa€MbIX:

3ananue Ne46. «BbidoepuTte o1uH BapuaHT oTBeTay». [loka3aTens «KIapK pacCestHU» MPEICTaBIAeT COO0H

A)oTHOIIICHHE COACPIKAHUS FIIEMEHTA B 00BEKTE K €ro KIapKy
B) oTHOIICHKE KITapKa JIeMEHTa K COJICPKAHUIO JICMEHTA B 00BEKTE
B) cooTHoIeHNE peKUX U PACCESTHHBIX DJIEMEHTOB

I') cooTHOMICHHE TUTOMOP(HBIX M PEIKUX IEMEHTOB COOTHOIICHUE TUITOMOP(MHBIX M PEIKUX DIICMCHTOB

3ananue Ned7. «Jlomosinute». B QopMupoBaHHU COBPEMEHHOTO XMMHYECKOTO COCTaBa aTMoc(ephl OCHOBHAsI POJIb

MPUHAJICKHUT

3ananne Ne 48. «BpiOepuTe 01UH BAPHAHT 0TBeTa». ['coxummueckuie Oapbepbl BOZHUKAIOT:
A) B 30HaX pa3IOMOB 36MHOI KOPBI

B)B MecTax pasrpy3ku MoJ3eMHBIX BOJ

B) Ha rpaHwuIe TOYBEHHBIX TOPU3OHTOB

I') BepHBI BCce OTBETHI

3ananne Ne 49. «/lonosante». b.b. TTonbIHOB SBNISETCSI OCHOBONOIOKHUKOM YUEHHUS O

3ananue Ne 50. «BpiOepuTe 0JUH BApUAHT 0TBeTa». B myuncToii sHeprum, nockimaemoi CostHIeM Ha 3eMITio,

pa3INyaroT paananuio:
A) psmyto
B)paccesnnyto
B)cymmapnyro
I")BepHBI Bce OTBETHI

3aganume Ne 51. «BcraBpbTe — mpomylmieHHbIe  CJIOBay. ITo
anemMeHTOB b.B. T10/bIHOB BBIZIENHI YeThIpe OOJIbIINE TPYIIIBI (hariuii:

1) srmtoBHANBHEIE;

)

...

4)

YCIIOBUSIM

3ananne Ne 52. «BoidepuTe 01H BAPHAHT 0TBETa». ATMOC(EpHOE JaBJICHUE ONPEesieT HaInIne:
A) xucnopona

B) yrnekucnoro rasa

B) *xwunkoii BoabI

IN)uet BepHOTO OTBETA

MUTpanyn

XUMHUYCCKHUX



3ananne Ne53. «/lonoanute». OObEKTOM N3yUYCHUS] TEOXUMHU SIBIISIIOTCS

3ananue NeS4. «BbiOepuTe o1MH BapuaHT 0TBeTay. [lornomenHast 3eMHOW TOBEPXHOCTBIO COTHEYHAS pagHaIlis MAHYC
3¢ PeKTHBHOE H3ITyYSHHUE ITOH MOBEPXHOCTH:

A)pagraniOHHBIA KIUMAT

B) pagnammonnsIit OaxaHc

B) conspHblit kKnuMaT

I') BepHBI BCe OTBETHI

3aganue NoS5. «/lonosanure». A3po30H — 3TO. ..

3ananue NeS6. «BbioepuTe 01MH BapuaHT 0TBeTa». OTHOIICHNE TO0BOTO PAIMAIMOHHOTO OamaHca K cyMMe Tera,
HEOOXOAUMOH IJIST HCTIAPEHUS TOJJOBOTO KOJHYECTBA OCATKOB:

A) pagraInOHHBIN KIINMAT;

B) paguanmonHsIil OanaHc;

B) paguanmoHHBIH HHICKC CYXOCTH;

I') BepHBI BCe OTBETHI.

IMPAKTUYECKHUE 3AJIAHUA

1. Paccuurarh cpeanue coiepX aHUs W KIAPKH KOHIGHTPAIMH XMMHMYECKHUX JJIEMEHTOB ISl KalHO30MCKUX
omnoxxeHni CapaToBCKOTO 3aBOJIKBSI M XUHTAHCKOTO PYAHOTO palioHa (AMypckasi 00J1acTh) M CPAaBHUTD UX MEXIY CO00ii
UCXOMS M3 TPHUBEICHHBIX HIDKE PE3yNIbTAaTOB CIIEKTPAJIBHOTO aHanmm3a: [IpW MCIONb30BaHWM IJI PAacdeTOB HMPOTPAMMEI
Mikrosoft Excel B cimyuae comepkaHHs DJIEMCHTOB HHXKE Mpeieiia YyBCTBUTCIBLHOCTH MeTofa (IpOuYepK B TaOJIHIIe)
CTaBHUTD €ro KOJUIECTBO Ha TOPSIOK MEHBIIIE YyBCTBUTEIHHOCTH WIH HOJB. JJaHHBIC O YyBCTBUTEIBHOCTH CIEKTPAEHOTO
MeTOZa ISl pa3HbIX 3JIEMEHTOB JaHHI B KOHIIE TOCOOHSI.

Jns MUKPO3JIEMEHTOB, PEIKO MMEIOLIMX 3HAuMMbIE COAEpKaHus (Malyl0 4acTOTy BCTPEYaeMOCTH) KIIapK
KOHIIEHTPAllUl PaCCUUTHIBATH AJIS1 MAKCHUMAJIBHOTO U MUHUMAJILHOTO COAEP KaHUSL.

Cka. 51 (XuHran)

H, m. Copnepsxanue 51eMeHToB B 10°%

Mn Ni Cr W \Y Cu Ag As B
40 15 6 8 - 6 3 0,2 - 0,5
42 20 6 8 - 6 4 0,1 - 0,3
44 20 6 8 20 6 45 0,1 - -
46 10 0,1 2 6 0,1 8 0,3 - 0,3
48 - 2 10 8 2 30 0,1 - -
50 - 1 6 - 1 2 0,2 - -
52 45 10 15 60 10 60 0,1 - -
54 - 10 10 - 10 6 0,1 30 -
56 10 - 1 - - 1 - - -
58 20 - 1 - - 1 0,3 - -

Cpennee

[poduns 180

Paccrosiane Coneprxanue >1eMeHTOB B 107°%
1o Mn Ni Cr w v Cu Ag As B
PO HITIO

5 60 15 10 - 10 8 - - -
10 45 10 10 - 10 8 - - -
15 60 10 10 - 10 8 - - -
20 30 10 10 - 10 10 - - -
25 30 10 10 - 10 8 - - -
30 45 15 10 - 8 8 - - -
35 45 10 10 - 10 10 - - -
40 45 10 10 - 10 8 - - -
45 60 15 15 - 10 10 - - -




50 20 10 15 - 15 8 - - -

peaHee

2. PaccuutaThb M CpaBHUTh KJIAPKH KOHILIEHTpALMi XUMHYECKHX OJJIEMEHTOB JJIsi KaWHO30MCKUX OTJIOKEHUN
CapartoBckoro 3aBO/DKbS M XWHTAHCKOTO pyxHOTo paifoHa (AMypckas o07acTe) HCXOAS W3 TNPHBEICHHBIX HIXKE
PE3yNbTAaTOB CIEKTPAIHLHOTO aHAIH3a:

Cks. 30 (XuHran)

H, m. Coneprxanue >nemenToB B 10°%
Mn Ni Cr W \Y Cu Ag As B
93 45 6 10 - 6 4 0,1 20 2
95 20 8 10 - 3 3 0,2 20 0,1
97 80 15 15 - 10 4 0,2 20 0,7
99 60 2 3 - 3 2 0,1 20 2
101 80 2 2 - 2 1 0,1 30 4
103 45 8 4 - 4 1 0,1 45 4
105 10 6 10 - 2 4 0,3 45 1
107 20 8 10 - 8 3 0,3 45 2
109 30 6 8 - 3 2 0,2 45 1
111 60 4 10 - 4 6 0,1 30 0,7
Cpennee
[Tpodmb. 50
IPaccTostHmE TI0| Coneprxanue snemenToB B 107°%
npoduTEo
Mn Ni Cr w \'% Cu Ag As B
5 60 15 10 - 6 8 - - -
10 45 10 10 - 10 8 - - -
15 60 10 10 - 10 8 - - -
20 30 10 10 - 10 10 - - -
25 30 10 10 - 10 8 - - -
30 45 15 10 - 10 8 - - -
35 45 10 10 - 10 10 - - -
40 45 10 10 - 6 8 - - -
45 60 15 15 - 10 10 - - -
50 20 10 15 - 4 8 - - -
Cpennee

3. PaccuntaTh M CpaBHUTH KJIApKU KOHIIEHTpAIM XUMHUYECKHX OJJIEMEHTOB ISl KaWHO30MCKUX OTJIOKEHUN
CapatoBckoro 3aBOJDKbS U TOPOJ CKB. 176 XUHraHCKOTO pyJHOTO paiioHa (AMypckast 00JIacTh) UCXOAS U3 IPUBEICHHBIX
HIDKE PE3yJIbTATOB CIEKTPaabHOro aHanu3a. CpaBHUTh KIAPKHA KOHIICHTPAIMH CHIACPOPHIBHBIX U XaIbKOPHILHBIX
MHKPORIIEMEHTOB

CkB.176 (XuHran)

H, m. Coneprxanue 31eMeHTOB B 107%
Mn Ni Cr W \'% Cu Ag As B
0-6 10 2 4 - 15 10 - 20 4
20 1 2 - 10 6 - 20 3




300 3 3 - 15 10 - 20 4

45 0,1 2 - 10 10 - 20 4

10 - 2 - 3 4 - - 2

- 0,1 4 - 10 10 - 20 6

30 - - 2 - 4 8 - 20 4
100 6 1 - 3 10 - 20 8

10 0,7 3 10 4 15 - - 8

- 0,7 6 - 8 3 - - 6

Cpennee
ITpodus 500
H, m. Conepxanue >1eMeHTOB B 107%

Mn Ni Cr W \% Cu Ag As B

45 15 10 - 6 8 - - -

60 15 12 - 10 8 - - -

45 10 12 - 10 8 - - -

60 10 10 - 10 10 - - -

30 10 10 - 10 8 - - -

30 10 10 - 10 9 - - -

45 15 10 - 6 10 - - -

45 10 10 - 10 8 - - -

45 10 15 - 4 10 - - -

60 15 15 - 6 8 - - -

Cpennee

4. PaccuutaTh W CpaBHUTH KJIAPKH KOHIIGHTpAIMA XUMHYECKHX OJJIEMEHTOB Jisi KaWHO30MCKUX OTJIOKEHUN
CapaTtoBckoro 3aBOJDKbSI M XWHTAHCKOTO pYIHOro paioHa (AMypckas o0lacTb) HMCXOJAsS W3 TNPUBEICHHBIX HUXKE
PE3yNBTaTOB CHEKTPATIBHOIO aHanu3a. st mopoa XMHIAaHCKOTO paifoHa CpaBHUTH KIAPKU KOHLIEHTPALUH XaTbKOPHUIBHBIX
U CUACPOQUIIBHBIX JIIEMEHTOB M ClIeNIaTh TPEANONOKEHHE 00 HMCXOJAHOM COCTaBe MOPOjA (METacCOMAaTHUTHI 3/1eCh
00pasyroTcs 1o rpaHuTaM 1 3 y3uBaM OCHOBHOTO COCTaBa).

CkB.26 (XuHran)
H, m. Coneprxanue 31eMeHTOB B 107%
Mn Ni Cr w A" Cu Zn Ag As B
44-46 60 8 15 - 10 2 - 0,1 20 1
200 10 15 - 6 2 6 0,1 - 1
200 8 10 - 6 3 - 0,1 20 2
30 6 15 - 8 3 - 0,1 20 1
80 6 10 - 1 2 - 0,2 20 -
20 8 6 - 6 3 2 0,1 20 0,7
60 15 10 - 4 2 - 0,1 30 0,7
60 8 8 - 6 1 6 0,1 20 0,5
100 6 15 - 2 2 2 0,1 30 0,2
100 2 10 - 1 3 - 0,1 20 0,3
Cpennee
[poduns 520
H, m. Copnepsxanue 51eMeHToB B 10°%
Mn Ni Cr w \" Cu Zn Ag As B
60 20 15 - 15 8 - - - -
60 20 15 - 20 10 4 - - -
45 20 10 - 10 8 - - - -
20 10 10 - 6 6 - - - -
60 15 10 - 15 8 - - - -
45 15 10 - 10 8 - - - -




30 15 10 - 6 8 - - - -

45 15 10 - 20 10 4 - - -

30 10 10 - 15 8 0 - - -

30 10 10 - 10 8 - - - -
Cpennee

5. PaccuuTaTh W CpaBHUTHh KJIAPKH KOHICHTpAIMH XWMHYECKUAX 3JCMEHTOB Ui KaWHO30HCKUX OTJIOXKCHUMN
CaparoBckoro 3aBOJDKbS M XWHTAHCKOTO PyXHOTO paifoHa (AMypckas o0jacTe) HCXONS W3 TNPHBEICHHBIX HIXKE

Pe3yIBTaTOB CIIEKTPATHHOTO aHAIN3A:

CkB.52 (XuHran)

H, m. Copeprkanue >1eMeHToB B 10°%
Mn Ni Cr W v Cu Sb Ag As B
82-86 200 1 6 - 4 4 6 - 60 1
10 6 8 - 2 4 6 0,2 45 1
60 20 10 - 6 15 20 0,3 100 -
30 8 6 - 1 10 10 0,2 60 8
10 10 20 - 10 1 - 0,3 80 2
30 3 6 - 4 8 - 0,3 20
20 6 10 - 6 2 - 0,2 30 1
30 3 8 - 6 8 - 0,1 30 1
45 20 10 - 8 6 6 0,3 45 1
42-46 150 30 30 - 20 10 10 0,2 60 2
Cpennee
[poduis 502
H, M Copnepsxanue d1eMeHToB B 10°%
Mn Ni Cr w \% Cu Ag As B
20 6 6 - 6 4 - - -
30 8 6 - 8 6 - - -
30 8 6 - 6 6 - - -
30 8 6 - 6 4 - - -
45 6 6 - 6 4 - - -
30 8 6 - 6 6 - - -
30 8 8 - 6 4 - - -
10 6 6 - 8 4 - - -
45 8 6 - 8 6 - - -
30 8 6 - 6 6 - - -
Cpennee

IIpumeuanne: cypsMa B obpasmax u3 npoduist 502 He oOHApyXKeHa.

6. JlaTp 3aKiO¥YeHHE O METAJUIOTCHHYECKOH Crenuain3alui XWUHIAHCKOrO PYIHOTO paioHa HCXOAs U3
NPUBEJICHHBIX HIDKE PE3YJIBTATOB CIIEKTPAIBbHOIO aHAIN3a METACOMATHYECKHX ITOPOJI U MPEIIIOJIOKHUTh UX COCTaB !
CkB. 52 (Xunran)

H, m. Copnepsxanue 51eMeHToB B 10°%
Sn Sb As B Cu Ag Co Mn Pb
- 6 60 1 4 - 2 20 4
- 6 45 1 4 0,2 1 30 2
0,1 20 100 - 15 0,3 2 30 2




0,2 10 60 8 10 0,2 2 30 2
0,2 - 80 1 0,3 1 45 2
0,2 - 20 8 0,3 2 30 6
0,1 - 30 1 2 0,2 2 30 4
0,1 - 30 1 8 0,1 2 10 3
0,2 6 45 1 6 0,3 2 45 2
0,1 10 60 2 10 0,2 3 30 4
I'myOuna, Copnepsxanmue 51eMeHToB B 10°%
M. Sn Y Pb Ni Cr v Co Cu Ag Zn
40 0,1 - 3 6 8 1 - 3 0,2 4
0,1 - 2 6 8 3 10 3 0,1 4
0,1 20 1 6 8 1 10 0,1 20
- - 0,3 0,1 2 - - 45 0,3 4
- 8 2 2 10 3 - 8 0,1 8
- - 0,3 1 6 - - 30 0,2 -
- 60 2 10 15 1 10 2 0,1 45
0,2 - 0,3 10 10 1 - 60 0,1 -
- - 0,7 - 1 - - 6 - -
- - 2 - 1 - 100 1 0,3 10

7. Paccunrarh k03(PUIMEHT OGHONOTHYECKOr0 HAKOIJICHUS] MUKPOJIEMEHTOB Ha HE()TEra30HOCHBIX IUIOIIAINX, UX
KJIapK KOHIICHTpPAI[MM B TI0YBAX M MPEBBINICHUE HAJl (POHOBBIMHM 3HAYCHUSIMH COTJIACHO JaHHBIM OHOTCOXMMHUYECKOM
cbemkd (110 C.I1.JIOKTHOHOBY).

CojepxaHue MEKPOJIEMEHTOB B TIOYBE

ITnomanu A% Cr Ni Cu Ga

@DOHOBBIE KOHIIEHTPALUU 2 6 1 3 0,3

JIutioBckas 19 12 11 0,5
ConeprkaHrie MUKPO3JIEMEHTOB B 30JI€ TIOJBIHHI

ITnomanun \% Cr Ni Cu Ga

®DOHOBBIE KOHIIEHTPALIUU 1 1 0,1 4,0 0,01

JIumoBckas 0,8 7,7 0,7 8,0 0,1

8. Paccunrars K03(1)(1)I/IL[I/I€HT OHOJIOrMYECKOT0 HAKOILICHUS MUKPOIJIEMCHTOB Ha He(i)TeI‘aSOHOCHLIX monagsax,
HUX KIapK KOHUOCHTpaluu B TIOYBAX W MPEBBINICHUC HAI @)OHOBLIMI/I 3HAYCHUSAMHU COINIaCHO JaHHBIM

ounoreoxummueckoi cbeMkH (1o C.I1.JIOKTHOHOBY).

CozepxaHue MUKPOJIEMEHTOB B TIOYBE

[Tnomann A/ Cr Ni Cu Ga

@DOHOBBIE KOHIICHTPALUU 2 6 1 3 0,3

AnraTuHcKas 17 7 7 4 0,3
Coniep:kaHie MUKPO3JICMEHTOB B 30JI€ TIOJIBIHH

ITnomann A/ Cr Ni Cu Ga

®DOHOBBIE KOHIICHTPALINH 1 1 0,1 4,0 0,01

AnTatuHCcKas 2,0 6,5 3,0 4,2 0,09

9. PaccumraTh OallaHC OCHOBHBIX XHUMHYECKHX OJIJIEMEHTOB MpPU 00pa30BaHMM METACOMATUYECKHX JIHOICH/I-
(IIOTOIHUTOBBIX M (IIOTONHUTOBHIX MOPOX (MHOMIBTPAIIIOHHBIN THII METacCOMAaTO3a) M0 OMOTUTOBOMY THEWMCY MCXOIS W3
JIAHHBIX XUMHUUYECKOT0 aHaIKn3a U 00beMHOro Beca mopoj (Ipu pacueTe Nosb30BaThest mocoduem Kasuiuna u Pynauka winm
Tabm. 3 [IpunoxeHnit).

30HBI SiO, ALO; MgO CaO OO0OnemHEIIT Bec
1 65,62 15,03 1,99 0,87 2,50
2 51,92 4,28 16,95 20,23 3,11
3 41,48 23,65 23,65 4,52 2,63




1 30Ha — HEU3MEHEHHBII OMOTHTOBBIN THEHC, 2 — TUOICHI-CKAIIOJIMTOBAs IIOPOJa MO THEHCY, 3 —(hJIoronuToBas
[IOPO/A 110 THEHUCY.

10. Paccumrath OamaHC OCHOBHBIX XHMHUYECKHX O3JIEMEHTOB MpPH OOpa30BaHWHM METaCOMATHYECKHX THOIICH-
(GIOTONHUTOBBIX H  (PIOTOMUTOBBIX MOPOA (MHGWIBTPAMOHHBIA THII MeTacoMaTo3a) MO0 aM(pHuOOI-TTMPOKCEHOBOMY
KPUCTaJUTUIECKOMY CIIAHITy (THEHCY) MCXOAS W3 NAaHHBIX XHMMHUYECKOTO aHajin3a M 0OBEMHOTo Beca mopon (Tpu pacdere
moJk30BaThes mocobreM Kasumaa u Pyaanka wmm ta6u. 3 [punoxkenuii. ).

30HBI SiO, ALO; MgO CaO OO0OneMHEIIT Bec
1 35,88 11,44 6,18 25,32 3,04
2 40,78 11,42 12,87 13,53 3,08
3 42,28 11,88 20,82 7,28 2,76

1 30Ha — HeW3MeHEHHbIH aM(UOOI-TMPOKCEHOBBIH THEHC, 2 — MapracuT-IUOINCHI- CKaNOJIHUT-()IOTONUTOBAS
TIopo/ia 110 THekcy, 3 —(aoronuT-napracur- JUONCHIOBAs IIOPO/a MO THEHCY.

11. Paccuurath, OallaHC OCHOBHBIX XHMHYECKHX DJIEMEHTOB npu 06paSOBaHVII/I METAaCOMATUUYCCKHUX ITUOIICHUI-

(hITOTOMHUTOBBIX TOPO IO TPAHUTY HWCXOAS W3 JAaHHBIX XMMHUYECKOTO aHAIM3a M 0OBEMHOTO Beca mopon (pH pacyere
MoJIb30BaThes mocobuem Kazuimua u Pyaavika, umu tabnumeii 3 TpunoxeHwnii).

30HBI SiO, ALO; MgO CaO OO0BemHEIIT Bec
1 58,74 22,88 0,21 3,78 2,48
2 45,26 17,72 5,44 21,10 2,88
3 39,10 16,50 24,06 1,02 2,63

1 30Ha — HECHIMIUPOBAHHBIA TPAHNUT I'PAHUT, 2 — JUOTICH/I-CKAIIOJIUTOBAS TTOPOJa MO TpaHuTy, 3 —paoronnToBas
MOpO/ia 110 TPaHHUTY.

12. PaccunTath KOOpPIUHATHI COCTAaBA PACTBOPOB BKIFOUCHHIA B CEIMMCHTAIIIOHHOM rayuTe (Kak OTpasKeHHe COCTaBa
paribl COJIEPOAHOTO OacceiiHa, Tabi. ) U OTPa3HuTh Ha TPEYrOJbHOMN «COMHEUHONH» auarpamme (puc. 1, [Tpunoxenuii)
MOJIyYE€HHBIE PE3YJIbTATHI.

Tabmuma

Ne 2K* Mg2+ S O42- Ca2+

1. 19,2 106,8 25,84 -
2. 19,5 100,1 Cn. -
3. 21,3 95,4 22,3 -
4, 1,5 120 1,0 -
5. 31,7 79,3 25,81 -
6. 45,6 81,3 37,8 -
7. 12,2 35,3 8,7 -
8. 3,8 10,5 HET 22,0

13. Paccunrats MacmTaObl BBIHOCA JIMTHS npu 3aMCIICHUU T'paHUT-TICrMaTuTa JCCUIMIHUPOBAHHBIM METMAaTUTOM,
)IHOHCI/II[-CKaHOHHTOBOﬁ u HHOHCHH:(bHOFOHHTOBOﬁ METAaCOMaTHYECKOM HOpOﬂOﬁ Ha CJIIOJAAHCKOM MECTOPOKICHUN

¢oronura.

Hcxonusie manubie: ComepkaHue JIUTHS B OHOTUTE rpaHuT-TierMatuta — 231 1/T (KoJauyecTBO OMOTHTA B IPAHKUTE
—3%), comepxanue MMTHA B KanummaTe — 11,6 1/T (KoMN4ecTBO KaIWIINaTa B rpaHuT-ermarute — 60%), coneprxanne
JIUTHS B TIaruoknase — 12,5 1/t (konmdecTBO Iularnokiasa B rpaHuT-iermatute — 10%). OObeMHBIN Bec TpaHUT-
nermatutra — 2,67. ConepxaHue JIUTHS B JICCHIMIMPOBAHHOM TpaHuTe 3 T/T (00BEMHBIH Bec mopoasl — 2,63).
CopeprxaHue JUTUS TUTICUI-CKAOIUTOBOM mopone — 11 r/T (00seMHEIH Bec mopoasl — 2,88). ConmepxaHue JIUTHS B
JTUOTICUT-(DIIOTOIUTOBOM mopoie — 74 T/T (00bEMHBIH BeC MOPo bl — 2,73).

14. CpaBHUTH KJIapKH KOHIIEHTPAIMA XUMHUYCCKUX 3JIEMEHTOB B IOpPO/aX XHMHIAHCKOTO MECTOPOKACHHUS U3 CKB.

176 u 51.
CkB. 51 (XuHran)
H, m. Coneprxanue >nemenTos B 107°%
Mn Ni Cr W A% Cu Ag As B
40 15 6 8 - 6 3 0,2 - -
42 20 6 8 - 6 4 0,1 - -




44 20 6 8 20 6 45 0,1 - -
46 10 0,1 2 6 0,1 8 0,3 - -
48 - 2 10 8 2 30 0,1 - -
50 - 1 6 0 1 2 0,2 - -
52 45 10 15 60 10 60 0,1 - -
54 - 10 10 - 10 6 0,1 30 -
56 10 - 1 - - 1 - - -
58 20 - 1 - - 1 0,3 - -
Cpennee

kB.176 (XuHran)

H, m. Coneprxanue snemenTos B 10°%

Mn Ni Cr W \% Cu Ag As B

0-6 10 2 4 - 15 10 - 20 4
20 2 - 10 6 - 20 3

300 3 3 - 15 10 - 20 4

45 0,1 2 - 10 10 - 20 4

10 - 2 - 3 4 - - 2

: 0.1 4 ; 10 10 : 20 6

30 - - 2 - 4 8 - 20 4
100 6 1 - 3 10 - 20 8

10 0,7 3 10 4 15 - - 8

- 0,7 6 - 8 3 - - 6

Cpennee

15. CpaBHUTH KJIApKH KOHIIEHTPAIMH XUMAYECKUX 3JIEMEHTOB B MOPOAaX XMWHTAHCKOTO MECTOPOXKICHUS U3 CKB. 176
1 51 ¥ OLEHUTH, MO KaKUM MOPOoJiaM 00pa30BaHbl HCCIICTYEMBIC 3/16Ch METACOMATHUTHI, €CJIM Ha MECTOPOXKICHHH Pa3BHUTHI
IpaHuTHI U 3 Py3UBEI OCHOBHOTO COCTaBA.

CkB. 51 (XuHran)

H, m. Coneprxanue >1emenToB B 107°%

Mn Ni Cr W A% Cu Ag As B
40 15 6 8 - 6 3 0,2 - -
42 20 6 8 - 6 4 0,1 - -
44 20 6 8 20 6 45 0,1 - -
46 10 0,1 2 6 0,1 8 0,3 - -
48 - 2 10 8 2 30 0,1 - -
50 - 1 6 0 1 2 0,2 - -
52 45 10 15 60 10 60 0,1 - -
54 - 10 10 - 10 6 0,1 30 -
56 10 - 1 - - 1 - - -
58 20 - 1 - - 1 0,3 - -

Cpennee

16. CpaBHUTH KJIapKU KOHLEHTPALMA XMMHUYECKHX HJIEMEHTOB B OpoJaxX XUHIaHCKOTO MECTOPOXKICHHS U3 CKB. 176
n 51 u oueHNTH, MO KaKUM I0poJiaM 00pa3oBaHbl UCCIEAyEeMbIE 3/1€Ch METACOMATHTHI, €CII Ha MECTOPOXKICHUN PA3BHUTHI
rpaHuThl U 3()(y3UBbI OCHOBHOTO COCTaBA.

CkB.176 (Xunran)

H, m. Copnepsxanue 51eMeHToB B 10°%
Mn Ni Cr \W A% Cu Ag As B
0-6 10 2 4 - 15 10 - 20 4
20 2 - 10 6 - 20 3
300 3 3 - 15 10 - 20 4
45 0,1 2 - 10 10 - 20 4




10 - 2 - 3 4 - - 2
- 0,1 4 - 10 10 - 20 6
30 - - 2 - 4 8 - 20 4
100 6 1 - 3 10 - 20 8
10 0,7 3 10 4 15 - - 8
- 0,7 6 - 8 3 - - 6
Cpennee

17. Jlats onpezeneHue mpoliecca H3MEHEHHs COCTaBa OKeaHnueckoi Boabl (Touka Ok) g0 Touku Ok’ u nanee 10
toukn OK" ¥ ¢ UeM CBSI3aHbI TH H3MEHEHU?
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18. Hanectun coctaB BHYyTpHUCOJIEBBIX pacconoB [Ipukacnuiickoil BiainHel (TadJl. ) HA TEHETHYECKYIO HarpaMMy

(puc. 2) n 1atb TpUONMKEHHYIO OLIEHKY CTAJNH UX CTYLICHUS 10 TIOJIOKEHUIO (PUTYpaTHBHBIX TOUEK Ha Anarpamme (pruc.
2).
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YcnoBable 0003HaUeHHS: | — paccoibl HA TATUTOBOW cTamuu, 2, 3, 4 COOTBETCTBEHHO HA SIICOMHUTOBOW U
CIITbBUHUTOBOW M KAPHAIUITUTOBON CTAIHAX, 5 OUIIOPHUTOBAS CTAAUS CTYIICHHUS.

Tabnma
XUMUYECKHUH COCTAB BOJI, I/II
Cr 2- HCOy 2+ 2+ Na'™+K" Cymma Br -
S04 Ca Mg it I
1 343,6 0,04 1,1 13,63 109.4 0,4 8,8 0
2 376,3 0 0,41 87,4 73,9 3,8 2,6 0,0046
3 217,3 5,6 1,9 1,6 21,4 101,8 0,75 0,035

1 — Cks. Jlobomunckas 10, rin. 2469 M; 2- ckB.Anekcannposckas 13, ri. 3574-3590 m; 3 — ckB. Jlemunonckas 101,
1. 3954 m.

19. CpaBHUTE conmepkanue Opoma B OWUIIOGHUTOBON MOPOJIE M PACTBOPE, MMOTYUAIOIMIEMCS IIPH JA0OBIYE XIIOPHCTOTO
MArHHs METOJIOM TIOI3EMHOTO BBILIETAYMBAHUS B CKBKMHAX (B rpaMMax Ha aM°).. JlIs 9TOro BOCMONB30BATLCS AAHHBIME
0 cozepkaHUM OpoMa B OumoduroBoil mopone (Tabil. ) W pacTBope ero BhimenaumBaHus (Tadbm ). HeoOxomumbie
CIPaBOYHBIE CBEJCHUS O TUNIOTHOCTH MOPOJABI CM. B yueOHuke «MuHepanorus» A.l.berexTrHa, BeIHIMHBI aTOMHBIX BECOB
— B IlepuoAnYecKoil Tadnuue 31eMeHToB (CrpaBovHMK 110 TEOXUMUH).

Ta6muna Conepsxanne MgBr; B GumoguToBoii mopoze B pa3pese MpoIyKTUBHOTO L1acTa

I'opoaumenckoit momanu 0,49, 0,52, 0,51, 0,47, 0,54, 0,57, 0,56, 0,58, 0,54, 0,55, 0,51

Coneprxanrie Opoma B paCTBOPE BBILICIAYUBAHUS MPH ero mwiotHocTH 1,31 paBHO 4,241/KT.

20. Paccunrtath K0O3QPUITMEHT HAKOTUICHUS MUKPO3JIEMEHTOB B pacTeHusax Ha [1aBioBckoit HedTerazoHOCHOM
wromaan (CapaToBckoe 3aBOIKEE).



Conepxanus B 10°%
Mn Ni Pb Cu Sr Li Rb
ITaBnoBckas muomaib
Crebenb 10 - 0,3 2 100 0,002 0,010
Kopenn 10 - 0,2 2 100 0,002 0,012
ITouBa 20 6 2 3 10 0,004 0,010

21. Paccunrath K03QPHUITMEHT HAKOIUICHHUS MUKPO3JIEMEHTOB B pacTeHusx Ha [lepBomaiickol He(Tera30HOCHON
wromaan (CapaToBcKoe 3aBOIIKEE).

Copnepxanus B 10°%
Mn | Ni Pb Cu Sr Li | Rb
IlepBomaiickas ruiomanb
Crebenb 10 - 0,2 2 80 0,001 0,021
Kopenb 10 - 0,3 3 100 0,0013 0,007
IMouga 10 8 2,0 4 10 0,0028 0,012

22. CpaBHuTe KO3QPUIHEHTH HAaKOIUIEHHS MUKPORJIEMEHTOB B pacTeHusx Ha [laBnoBckoii u [lepBomaiickoit
HedrerazoHocHbIX momasix (CapaToBckoe 3aBOJIKbE).

Conepxanus B 10°%
Mo [ N | Pb | Cu Sr Li Rb
ITaBnoBckas muomaib
Crebenb 10 - 0,3 2 100 0,002 0,010
Kopenn 10 - 0,2 2 100 0,002 0,012
ITouBa 20 6 2 3 10 0,004 0,010
IlepBomaiickas miomans
Crebenb 10 - 0,2 2 80 0,001 0,021
Kopens 10 - 0,3 3 100 0,0013 0,007
ITouBa 10 8 2,0 4 10 0,0028 0,012

BOITPOCHI K DK3AMEHY

[Ipenmet, OCHOBHEIE 3a/1a4ll TCOXUMHH U TeO(OU3NKH OKPYKAFOIIEH CpPeIBL.
Opranusanus BEIeCTBa 1 SHEPTUH: OCHOBHBIE MOHSTHS M TIPOLIECCHI.
JlanamadTHO — reOXUMHYECKHE CUCTEMBI

I'eoxumuueckuii nanamadt

I'eoxumust nanamadra

Kackagnple manamadTHO — TEOXUMHYECKUE CHCTEMBI

[Tonsatue o knapke BeliecTna.

3akon Kirapka-BepHanckoro.

Pacnipenenenust XuMu4eCcKUX 3JIEMEHTOB B 36MHOU KOpE.

3akon ['onpammMunra. BuyTpennue u BHemHue (GakTopbl MUTPALIUH.

. Buap! Murparm XuMH4ecKnX 3JIEMEHTOB.

. Tunomopdubie (BeayIre) 3JeMEHTbI, IPHHIIAI TOBUXKHBIX KOMIIOHCHTOB.
. [Mapamerpsl Murparmu.

. T'eoxumuyeckue 6apbepel.

. Opeoutbl paccesHUS.

. Kimapkwm xmuBoro BemecTsa.

. Buoreoxummueckue Kod3(pPUIIHESHTHI.

. XUMHUUYECKHIi 3JIEMEHTHBIN COCTaB OPraHU3MOB.

. ['eoxumMudeckast poJib )KHUBOTO BEIECTBA.

. buonornyeckuii KpyroBopot aTOMOB.

. KommuectBo >xuBoOro BemecTsa.

. Knaccuduxarus OnoreHHbIX JIaHAIIIa(ToB.

. Tpu aciekTa reOXUMHYECKON AEATEIFHOCTH OPraHu3MOB. 3akoH BepHanckoro.
. OTimume 3I0BHANBHBIX TIOYB OT KOPHI BEIBETPHBAHMS.

. Teoxumuaeckast CTpyKTypa OYB.
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26. T'a30BBIi cOCTaB aTMOCQEPHI.

27. 3arpsizHeHue atMochepsl

28. XuMHYeCKHH COCTaB BOABI 30HBI THIIEpreHe3a. IHTEeHCUBHOCTD BOJHONW MUTPALIMH XUMHUYECKHUX 3JIEMEHTOB.
29. ®opMupoBaHHE XUMHUIECKOTO COCTaBa IIOBEPXHOCTHBIX M MTOJI3EMHBIX BOJ.

30. OxucIUTENBHO-BOCCTAHOBUTEIIBHBIE YCIOBHS BOJ

31. [en04YHO-KUCIOTHBIE YCIOBUS BOA.

32. Hoocoepa

33. TexHOQWIBHOCTH U IpyrHe NOKa3aTelIn TEXHOTeHe3a

34. CoBpeMeHHbIE TPOOJIEMbI T€OXUMHH TEXHOT€HE3a

35. 3arpsi3HeHue

36. TexHOreHHbIE FTEOXMMUYECKHE aHOMAITUH

37. KonmdaecTBeHHBIE TIOKA3aTENN 3aTPSA3HEHUS

38. 3arpsi3HSAIONINE BEIIECTBA

39. Knaccel onacHbIX XUMHYECKUX COSAUHEHUN

40. JlargmagTHO — re0OXMMHYECKOe KapTorpadupoBaHme

41. Ompenenenue reousuky Janamadra Kak HayKH.

42. TIpocTpaHCTBO U BpeMs Kak JaHgmadTHo-reopusnueckue xapakrepuctuku [1TK.
43. BepTukaibHbIE U TOPU3OHTAIBHBIE TPAHULIBI TPUPOIHO-TEPPUTOPHUATBHBIX KOMILIEKCOB.
44. TIpoctpanctBeHnble cBoiicTBa [1TK

45. IlpupomgHO-TEepPPUTOPHUATEHBIE KOMITIEKCH M BPeMs UX CYIECTBOBAHHS

46. AHanu3 ¥ CHHTE3 BPEMEHHBIX M3MeHeHUH xapakTepuctuk [TTK

47. OcHOBHbBIE NCTOYHUKH 3HEPTUHU IIPUPOIHBIX IPOLIECCOB B JIaHMmadTe

48. PapgmarmoHHBIN OamaHC 36MHOI TOBEPXHOCTH.

49. BoaHslii GaslaHC ¥ BOJHBIE PEKUMBI T€OCHCTEM.

50. YpaBHEHHUE CBS3H BOJHOTO U TEIUIOBOTO OalaHC

51. DHepreruyeckas MpoayKTUBHOCTh. Dusnko-reorpaduueckue pakropsl POTOCHHTE3A
52. KIIJ] ¢poTocuHTE3a HA JTOKAJIHLHOM M PETHOHAIBHOM YPOBHSIX

53. DHepreTHdeckue u OMOIHEPTreTHIECKUE XapaKTEPUCTUKN OCHOBHBIX THIIOB JaHAMAPTa
54. ®usndeckas OCHOBA a9POKOCMUYECKUX METO/IOB

55. ®uszuko-reorpadpuueckue TaHIMa(GTHO-TEOPH3MIECKUE MOIEIH TE€OCHCT

56. CoOTHOIICHHE Te0IKOIOTUN 1 SKOJIOTHIECKON T€OPHIUKH.

57. Xumunueckue, pU3NUYECKUE U Fe0JIOTHYECKHE ACTIEKThI IKOJIOTHH.

58. T'eoskonorus u reodusngecKas IKOIOTUSL

4. Metoaguueckne MaTrepHuaJibl, ONpeaesiioniie Npoueaypbl OleHUBAHUS 3HAHMIL, yMeHMii, HABLIKOB U (MJIM)
ONbITA AESITETbHOCTH, XapaKTePU3YIOLINX 3Tanbl (JOPMUPOBAHUS KOMIETeHIU

Bujibl KOHTPOJISA M OTYETHOCTH MO AUCHHUILINHE

KonTposnp ycieBaeMoOCTH CTYAEHTOB OCYLIECTBIISIETCS B COOTBETCTBUU C PEUTHUHIOBOM CUCTEMOM OLIEHKH 3HAHMM.

Tekylmuii KOHTPOJb YCIEBAEMOCTU COACPNKUT 3aJaHUs, KOTOPBIC CIOCOOCTBYIOT Ppa3BUTHIO KOMIICTCHIIUI
Mpo¢eCCHOHANLHON AEATENFHOCTH, K KOTOPOU TOTOBHUTCS BBITYCKHUK U BKJIFOYAET:

- IPOBEPKY YPOBHS CAMOCTOATEIbHON NIOATOTOBKH CTYAECHTA IIPY BBIIIOJHEHUH UHAVBUAYAJIBHOIO 3a/1aHHUS;

- y4acTHe CTYIeHTa B AUCKYCCUAX I10 OCHOBHBIM BOIIPOCAM U3y4aeMOM TEMBI;

- y4acTHe CTYyZIeHTa B CEMHHApE;

- HAllMCaHUeE U 3allUTy NIPE3eHTalui 10 3aJaHHBIM TEMaM;

IToMUMO MHAMBUAYAIBHBIX OLIEHOK UCIOJB3YIOTCS TPYIIIIOBBIE U B3aUMOOLIEHKH:

- pPEIeH3UPOBaHNE CTYACHTaMHU paboT ApPyT IpyTa;

- ONIIOHUPOBAHUE CTYICHTAMH OTYETOB IO MPAKTUYESCKUM PabOTaM.

IIpomexyTOUHBIN KOHTPOJIb IPEAYCMATPHUBACT UCIONB30BaHIE (DOHIOB OIICHOYHBIX CPE/ICTB:

- TECTUPOBAHUE.

VIToroBbIii KOHTPOJIb 3HAHUH CTYICHTOB MO TUCIMIUIHHE « YUeHHe 0 OHochepe» OCymecTBIseTCs B BUIC IK3aMCHA.

IMpaBuiia arrecTanuu JUIsl CTYIEHTOB, He HAOPABLIUX HEOOXOAMMBbIH MUHHMYM 6aJJIOB N0 IUCHMILINHE

*  CryneHThl, He HAOpaBIIMEe MHHUMYM 0aJlToB (110 KaKOH-THOO NMPHYUHE), HIMEIOT BOSMOXXHOCTH IPHIUTH HA YK3aMEH
U TIOJTyYUTh HEOOXOAUMBIC TOTIOIHUTEIBHBIC OaJIIbI 32 OTBET.

* JlomyckoM Ha »K3aMeH OyHeT SBIAThCA pedepaTuBHBI 0030p mpobieM, BBIHOCHMBIX Ha OOCYXKJCHHE Ha
CEMHHAPCKUX 3aHATHUSX, a TAKXKE BBHIIIOJTHEHHE BCEX MPAKTHYECKUX 3afaHui, mpeaycMoTpeHHbx Y MK mucunmmumnst. [Tpu
9TOM HAYHUCISIETCS] MUHUMAIILHO BO3MO)KHOE KOJMYECTBO OAIIOB, IPEAYCMOTPEHHOE ISl KAXKIOTO CEMHHApA.

Memoouueckoe onucanue nopsaoka nposeoenus (npoyeoypul) oYeHU8aAHUs YCE0EHHbIX KOMNEeMEHYUTI Ha IK3aAMEHE:

B sK3aMeHannoHHBIA OMIIET BKIIIOYCHO TPH TEOPETHUECKUX BOIPOCA, COOTBETCTBYIOIINE COACPKAHNUIO (POPMHUPYEMBIX
KOMITETeHIIMH. DK3aMeH NMPOBOJUTCS B YCTHOH (popme. Ha moAroToBky oTBeTa CTyA€HTY OTBOIUTCS 35 MUHYT. 3a OTBET Ha
TEOPETHYECKHE BOIPOCHI CTYIEHT MOXET MOoIXyduTh MakcumaibHo 100 Gamnos. IlepeBon OamnoB B onenky: 91-100 —
«OTIIMIHOY, 81-90— «xopomioy, 61-80 — «ynoBiaeTBOpUTENEHOY, 0-60— «HEYIOBICTBOPUTEIHHOY.



Memoouueckoe onucanue nopaoka npogedenus (npoyeoypvi) OYEHUBAHUS YCBOEHHLIX KOMHemeHyull 6 npoyecce
omeema Ha 80NpPocyl NO Memam (YCmuwlil Onpoc).

OTBeThI 00yYaIOUIMXCSl HAa BOIIPOCHI 110 TEMaM H3y4aeMOW AMCIMIUIMHBI POUCXOAT B BHIE OECeIbl MPEroAaBarels ¢
oOydaromumMcesi Ha TEMBI, CBA3aHHbIE C M3yYaeMOW AMCHIMIUIMHOM, KOTOpas pacCUMTaHa Ha BBIACHEHHWE 00beMa 3HaHHH
o0ydJaromerocs 1Mo onpeieIeHHOMY pa3/iely, TeMe, podaeMe U T.I1. 3a KKl MPaBIIIbHO OTBEYEHHBIN Bompoc paercs 50
6amroB. MakcMManbHOE KOJIMYECTBO BOIIPOCOB, Ha KOTOPBIE MOKHO OTBETHTH OoOydaromiemycsi — 2 Bompoca llepeBon
bamtoB B omeHky: 91-100 — «ormmunHO», 81-90— «xopomo», 61-80 — «ymommerBopuTEenBHOY», 0-60—
«HEYOBJIETBOPUTEILHOY.

Memoouueckoe onucanue nopaoka npogedenus (npoyeoypvi) OYEHUBAHUS YCBOEHHLIX KOMHemeHyull 6 npoyecce
MeCmupoGanus:

TecTupoBaHue MPOBOIUTCS B popME pELICHHs TECTOBBIX 3a/laHUil, IPEIBAPUTENBHO PaclieuaTaHHbIX IIPEToaaBaTeieM
Ha CTaHAApTHHIX jucrax (opmara A4. Ha tectmpoBanme orBoamtcs 45 mMuHYT. Kakaplii BapmaHT TECTOBBIX 3aaHUMN
BKITFouaeT 50 BOmpocoB. 3a KaXKAblil MPaBUIFHO OTBEUCHHBIHN Bompoc naercs 2 6amwta. [lepeBox 6amioB B oneHky: 91-100 —
«OTIUYHOY», 81-90— «xopoion, 61-80 — «yaoBIETBOPUTENBHOY, 0-60— «HEYAOBIETBOPUTEIBHO.

Memoouueckoe onucanue nopadka npogedenus (npoyedypvl) OYEHUBAHUS YCEOEHHBIX KOMNEMeHyull 8 npoyecce
noo02omosKu peghepamos, 00K1A008, NPE3CHMAYULL:

Temarnka pedeparoB (IOKIAIOB, NPE3CHTANMI) BBIAACTCS Ha 3aHSATHH, BBHIOOP TEMbI OCYIIECTBISIETCS CTYACHTOM
camocrosaTesbHO. [1oaroToBKa OCYyIIECTBIsSETCS BO BHEAYAUTOPHOE BpeMs. Pe3ynsTaTsl 03BYyUHMBAIOTCS Ha MPAKTHUECKOM
3aHATHH, periaMeHT — 10 - 15 MuH. Ha BBICTyIJICHHE. B OlleHHMBaHUH pe3ynbTaToB HapaBHE C MperojaBareieM IPUHUMAIOT
Yy4acTUE CTYACHTHI TPYIIIHI.

OOmuii NopsAAoK MPOBEACHUS] NPOLEAYp OLCHMUBAaHMSA 3HAHWH, YMEHHUil, HaBBIKOB M (WJIM) ONbITA JCATEIBHOCTH,
XapaKTepU3YIOLIUX 3Tanbl (POPMUPOBAHUS KOMIETCHIMH onpenesieHbl B «Ilooxenne o 0aiabHO - pEHTHHIOBOM cHCTEMe
OIIeHKH ycreBaeMocTd cTyAeHToB B @T'BOY BO «HTrymickuii rocyqapcTBeHHBINH yHUBepcuTeT» OT 31.05.2018, No 5/m ».



	Задание №4. «Восстановите текст».
	___________ воды (влагооборот) – циркуляция воды на Земле, происходящая по условной схеме: испарение – образование облаков – выпадение ______________ осадков – инфильтрация – сток – пополнение запасов подземных вод и т.
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	1. Рассчитать средние содержания и кларки концентраций химических элементов для кайнозойских отложений Саратовского Заволжья и Хинганского рудного района (Амурская область) и сравнить их между собой исходя из приведенных ниже результатов спектрального анализа: При использовании для расчетов программы Mikrosoft Excel в случае содержания элементов ниже предела чувствительности метода (прочерк в таблице) ставить его количество на порядок меньше чувствительности или ноль. Данные о чувствительности спектрального метода для разных элементов даны в конце пособия.
	2. Рассчитать и сравнить кларки концентраций химических элементов для кайнозойских отложений Саратовского Заволжья и Хинганского рудного района (Амурская область) исходя из приведенных ниже результатов спектрального анализа:
	4. Рассчитать и сравнить кларки концентраций химических элементов для кайнозойских отложений Саратовского Заволжья и Хинганского рудного района (Амурская область) исходя из приведенных ниже результатов спектрального анализа. Для пород Хинганского района сравнить кларки концентраций халькофильных и сидерофильных элементов и сделать предположение об исходном составе пород (метасоматиты здесь образуются по гранитам и эффузивам основного состава).
	5. Рассчитать и сравнить кларки концентраций химических элементов для кайнозойских отложений Саратовского Заволжья и Хинганского рудного района (Амурская область) исходя из приведенных ниже результатов спектрального анализа:
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	18. Нанести состав внутрисолевых рассолов Прикаспийской впадины (табл. ) на генетическую диаграмму (рис. 2) и дать приближенную оценку стадии их сгущения по положению фигуративных точек на диаграмме (рис. 2).
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	19. Сравнить содержание брома в бишофитовой породе и растворе, получающемся при добыче хлористого магния методом подземного выщелачивания в скважинах (в граммах на дм3).. Для этого воспользоваться данными о содержании брома в бишофитовой породе (табл. ) и растворе его выщелачивания (табл ). Необходимые справочные сведения о плотности породы см. в учебнике «Минералогия» А.Г.Бетехтина, величины атомных весов – в периодической таблице элементов (Справочник по геохимии).
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