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IMacmopT (poHIA OLIEHOYHBIX CPEICTB MO Y4eOHOI JUCIHHUILIIUHE

«OCHOBBI T€OXHUMHH»

1.
TpynoeMKocCTb,
Bun pabotsr aKaJIEMUYECKHIX 9acOB
CeMeCTp CeMeCTp BCETO

OO6mmas Tpya0€MKOCTh 72 72
KonTakTHas pabora: 26 26
Jlexmmm (J1) 10 10
[Tpaktuueckue 3ansatus (I13) 16 16
Koncynbranun

[TpomexyTounas arTecTarus (3a4eT, SK3aMeH ) 3a4eT 3a4eT
CamocrosTenbHas padora: 46 46
- BbINOJIHEHUE UHOUBUOYAIbHO20 MEopyecKo20 3a0anusi (UT3);

- 8bINONIHeHUe pacuemHo-epaguieckozo 3adanust (PI73);

- HanucaHnue pepepama (P);

- HanucaHue 3cce (),

- camocmosimenvHoe u3yyeHue pazoenos (nepevuciums);

- CAMON0020Mo8Ka (Mpopabomka u nO8MopeHue 1eKYUOHHO20
Mamepuana u mamepuana y4eOHuKo8 u y4eOHulx nocooutl;

- N0020MOBKA K NPAKMUYECKUM 3AHAMUAM,

- N0020MOBKA K KONILOKSUYMAM,

- N0020MOBKA K PYOEHCHOMY KOHMPOJIIO U M.N.)

Bug uToroBoro KOHTpOIIS 3a4er 3a4er

(3auet, sKk3aMeH, Tu¢GepeHITMPOBAHHBIN 3a4eT)

2. B pe3ynbpTaTe u3y4eHus TUCHUTUTHHBI «OCHOBBI TEOXUMUI»

y CTYZEHTOB 10 HampasieHuio noArotoBku 1. 05.03.02 «I"eorpadus» 1omkHbI chopMUPOBATHCS

CICAYIOUE KOMIICTCHIIUU:

Karteropus
(rpynmna) Koa u HamMeHOBaHMe
ouenpodeccuonat oBuenpodeccHonaIbHOI Kona u HanmeHoBaHue MﬂumcuaTopa JOCTH/KEHUS
LHBIX R —— o0umenpodeccuoHaJIBLHON KOMIIETEeHINH
KOMIIeTeHIuii’
Maremarnuecka | OTK-1. Crocoben NJI OIIK-1.1 3HaTh 0OLIECTBEHHYIO 3HAYUMOCTh
qau MPUMEHSTH 0a30BbIE u BO3MOYKHOCTH MIPUMEHECHHUS
eCTECTBEHHOHa | 3HaHUS B o0nactu KapTorpaguueckux MNPOU3BEICHUN B pPELICHUU
y4Has MaTeMaTUYECKUX U reorpadUuecKu 3aaaq
MOJArOTOBKA €CTECTBEHHBIX HaYK, N/ OIIK-1.2 YMmeTs unutath KapTy, Nojay4aTrb U
3HAHUS aHaAJIM3UPOBATh KapTorpaduyueckyio
(byHIaMEeHTAIbHBIX nH(pOpMAIHIO 1O €€ U300pAKEHUIO;
pa3aenoB HayK O 3emiie na OIIK-1.1 Bnanets METOIaMHU
P BBITIOJIHEHUU paboT | KapTorpadupoBaHus reorpaduuecKou
reorpaduueckoit MH(OPMALIUK C YY9ETOM T'eOJIe3UYECKON OCHOBBI




HAITpaBJICHHOCTHU

U  Croco0oB

M300paKeHUS;

KapTorpaduuecKkoro

JloJ15KeH 3HATh:

- OCHOBHBIC IIOHATHA U 3aKOHbI I'COXUMHNU

- OCHOBHBIE CBEJICHUS O FT€OXMMHUHU 3eMIIH, e€e 000I0UKax (sApe, MaHTHH, 3eMHOH Kope), chepax

3eMJIM ¥ UX CpeAHUN XMMHYECKUM COCTaB.

- 0 paclpCaACICHUN XUMHUYCCKUX 3JICMCHTOB B ComHeuHOM CUCTEME,

- BUJblI MUT'PpALIUN XUMHUYCCKUX 3JICMCHTOB B naHz[ma(bTe.

- FCOXUMHUYCCKYIO Knaccn(bmcaumo 9JICMCHTOB

- (hakTOpBI MUTpPALIUU DJIEMEHTOB

- ME€TOAbI ITCOXUMHNYCCKHUX ITOMCKOB ITOJIC3HBIX HCKOIIA€MbIX

- 0COOEHHOCTH TE€OXHMHYECKUX MPOLECCOB B pa3IMUHBIX JaHAmadTax 3emiu.

JoJskeH ymerh:

- IOHUMATh, U3JIaraTh U KPUTUYECKU aHATTU3UPOBATH 0a30BYI0 HH(POPMALIUIO AUCIUTUTUHBI

- UCIIOJIB30BAaTh TCOPCTUUCCKUE 3HAHUA Ha IMTPAKTUKE

- OpUCHTHUPOBATLECA B OCHOBHBIX HAIIPABJICHUAX I'COXNUMHNYCCKOTI'O NU3YUCHUS .]'IaHI[H_Ia(bTOB

- IPUMCHATH NOJYUCHHBIC 3HAHUS 10 TCOXUMUH MTPU U3YUCHUU APYTUX JUCHUIIIINH

I[O.J'I)KeH BJAaJ€Th HABbIKaAMMU:

- paboTsl ¢ obmereorpadguueckol U TEMaTHUYECKUMH KapTaMH,

- paboThI C MUTEPATYPHBIMH UCTOUHUKAMHU

-[IOMCKa,  0000IIeHUIN

HCTOYHUKOB,

aHaJIn3a

JTAHHBIX

2. Tlporpamma olleHHMBaHUS KOHTPOJIUPYEMOU KOMIICTCHITUU:

U3 JUTEPaTYpHBIX U KapTorpaduyecKux

Kon NuankaTopsl TOCTHKEHUS
KonTponupyembie Moy, . .
KOHTPOJIUPYEMOU KOMIICTCHIINN HanmenoBan!
paszuensl (TeMbl) TUCIUIUIMHBI U
KOMIIETCHIINH OLIEHOYHOT'O CPE;
WX HaUMEHOBaHUE
(vt ee 9acTH)
Pazgen 1 A  OIIK-1.1  3uate | Bonpocsl koHTpoII
[Ipenmer u o0wvekT reoxumus. | OIK -1 0OIIIECTBEHHYIO CHUTYallMOHHEIE
PacnipocTtpaneHHOCTH aTOMOB B 3HAYUMOCTBD u | TeMsr u B
obonoukax 3emnn, CoaHEUYHOMN BO3MOKHOCTH KOHTPOJIBHBIX
CUCTEME. TpUMEHEHNUS [lepeuens Tem pe(
KapTorpaguaecKux (noKanoB,  COOOL

[IPOU3BEICHUN B PELICHUU
reorpaduyYecKu 3a1a4

nUJa OIIK-1.2 VYwmetb
YUTaTh KapTy, MOJIy4aTh U
aHAIN3UPOBATH

KapTorpapuuecKyro

KoMIutekT TecToB.




uHpopmanuro 1Mo e¢
M300pakKeHUIO;

WJI OIIK-1.1 Bnagets
MeTOoJIaMU
KapTorpapupoBaHUs
reorpaduyecKon
nH(pOpMaIUU C yIeTOM
reo1e3M4E€CKON OCHOBBI
KapThl ¥ CIIOCOOOB
Kaprorpaduieckoro
M300pakeHus;

Paznen 2. dakropsl Murpanuw,
TUNBl ~ MUTPallMd ~ XUMHYECKHX
3JIEMEHTOB

OIIK-1

na  OIIK-1.1  3Hath
OOIIECTBEHHYIO
3HAYUMOCTb U
BO3MOYXHOCTH
MIPUMECHCHHUS
KapTorpaguaecKkux
MPOU3BEJICHUI B PEIICHUHN
reorpaguuecKku 3a1au

N OIIK-1.2  VYwmets
YUTaTh Kapry, MOJy4aTb U
aHAJTM3UPOBATh
KapTorpaguiecKyro
uHpopManuo0 1Mo e
1300pakeHUIO;

NJ1 OIIK-1.1 Bnagetb
MeTOoJIaMHU
KaprorpadupoBaHus
reorpaduueckon
nH(pOpMaIUU ¢ y4eTOM
re0Ie3NYECKON OCHOBEI
KapThl U CI0CO00B
KapTorpapuieckoro
M300paKeHUS;

Bomnpocsl

arrecranuu.  Ter
BOIIPOCHI  KOHTP
pador  Ilepeuent
pedepaTon (mor
coobmenuit). Ko
TECTOB.

Pa3nen 3. I'eoxumus
JaHamagdToB

OIlK-1

A  OIIK-1.1  3Hate
0OIIIECTBEHHYIO
3HAYUMOCTh u
BO3MO>KHOCTH
MIPUMEHECHUS
KapTorpapuuecKkux
MPOMU3BE/ICHHUI B PEIICHUHN
reorpaduyYecKu 3a1a4

N OIIK-1.2  Ywmets
YHUTaTh KapTy, IMOJIy4aTh U
aHAIIM3UPOBATH
KapTorpaguiecKyro

Bomnpocsl
aTTecTaInu. P
TEeTpaiu




uHpopmanuro 1Mo e¢

M300pakKeHUIO;

WJI OIIK-1.1 Bnagets
MeTOoJIaMU
KapTorpapupoBaHUs
reorpaduyecKon
nH(pOpMaIUU C yIeTOM
reo1e3M4E€CKON OCHOBBI
KapThl ¥ CIIOCOOOB
Kaprorpaduieckoro
M300pakeHus;

Hepeqem, OICHOYHBIX CPEACTB

Ne HanmenoBanue Kpatkas xapakrepucTtuka IIpencrasienue
n/m OLICHOYHOT'O OLICHOYHOT'O CPEJICTBA OLICHOYHOT'O CPEJCTBA
CpeacTBa B (hoHzEe
1 2 3 4
1 | Kpyruslii cTod, Ouenounsle  cpenactsa, no3poistomue | [lepeuens guckyc-
TUCKYCCHUS, BKJIIOUNTh  OOy4aromMxcs B  MPOLECC | CHOHHBIX TEM IS
MOJIEMUKA, JUCITYT, | OOCYKICHUS CIIOPHOT'O BOIIPOCA, | MPOBEJICHUS KPYTJIOTO
nebatsl, AenoBas npoOiieMbl W OLUEHUTh HX  YMEHHE | CTONa, JUCKYCCUH,
urpa apryMEHTHUPOBATh COOCTBEHHYIO TOYKY | MIOJIEMHKH, TUCITYTA,
3peHHs. ne0aToB, AEI0BOU
UTPBI
2 CobGecenoBanue | CpeacTBO KOHTPOJIA, OpraHW30BaHHOE Kak | Bompockl mo Temam
crenuanbHas Oecega TpemoaaBaTens C JUCITUTUIAHBI.
oOydarolmuMcsi Ha TEMBbl, CBS3aHHBIE C
M3y4aeMOM JUCLUIILINHOM, U PACCUUTAHHOE
Ha BBISICHECHHE o0bema 3HAHUH,
00y4YaroIerocs 1o onpeeeHHON TeMe.
3 KomnokBuym CpenctBo KOHTpOJISI yCBOeHHsI ydeOHOTro | Bompocs o
MaTepuanga TeMbl, pa3felia WIH pa3lIeioB | TeMaM/pa3eam
JTUCLUILTUHBL, OpraHU30BaHHOE KaK | JUCUUILIMHBI
y4ueOHOE 3aHATHE B BHJE cobOecelnoBaHs
npenojanaTelis ¢ 00yJaloIuMUCs.
4 KoHnTponbHble Bun camocrosrensHOil paOoThl CTyIeHTa DKCIIPECC- 3aaHUs
SKCIIpecc- 3alaHusl | IO CUCTEMaTH3aluu
4 | Urorosoe 3anarue | CpeACTBO KOHTPOJISA YCBOEHHUS y4deOHOro | Bompochl K HTOTOBBIM
MaTepuaia paszjiena WIH pPaslieloB, TEMbI 3aHATUSAM IO
JTUCIUTLTAHBL, OpraHU30BaHHOE KaK paznenamM/Temam
y4ueOHOe 3aHATHE B BHJE coOeceloBaHUS TUCIAIUIVHEI.
MpenoiaBares ¢
00yJaroMUCS.
6 [IpakTuueckue CpenctBo npoBepku copmupoBanHocTH y | [lepeuenn
HaBBIKU 00yJaroIuXxcsi KOMIIETEHIIUHN B pe3y/ibTaTe | MPaAKTUYECKUX
OCBOEHUS JUCLIUILITUHBIL. HABbIKOB U 331aHUS
JUTSL UX OCBOCHMUSI.
7 Pabouas terpaap | MHOro(pyHKIIMOHAIBHOE TUIAKTHIECKOE MeTtonmueckue
CPEJICTBO MPOBEPKHU KAUECTBA BBHITOJTHEHUS yKa3aHUs K
MPAKTUYECKUX PabOT MO JUCIUIUINHE U MPAKTUYECKUM




YMEHUSI COCTaBJICHUS aJIeKBaTHBIX
BBLIBOJIOB.

paboTtam.

8 Tect CucreMa CTaHIAPTU3UPOBAHHBIX 3aJaHUM,
IIO3BOJIAROIIIAA aBTOMaTI/IBI/IpOBaTB
MPOIIEAYPY M3MEPEHHUS YPOBHS 3HAHUUA H

YMEHHUH 00yJaromerocs.

KoMIuIeKT TeCTOBEBIX
3aJaHuH.

9 Pedepar Bun camocrosTensHON paboThl CTyIEHTA,
coJiepKaIIuii uHpopmaruto,
JOTOJTHSIOIIYFO u pa3BHBAIOLIYIO
OCHOBHYIO  TeMy,  H3y4aeMyl  Ha
ayJIMTOPHBIX 3aHATHI. Benmymee wmecto
3aHHUMAlOT  TEMBI, HPEJICTABIISIONIHE
npodecCHOHAIbHBI HHTEPEC U HECYIIUE

OJICMCHT HOBH3HBEI.

IIpuMepHBIil IepeyeHb
TeM pedepaToB.

10 Jlokian,
Coo0urenne

Bun BHeayaMTOpHOM  CaMOCTOSITEIIBHOU
paboTHl MO TMOATOTOBKE HEOOJBIIIOrO IO
00BEMY  yCTHOTO  COOOIICHHS]  JUIs
O3BYUMBaHHS Ha CEMUHapE, MPaKTUYECKOM
3anstun. Coobiraemasi HHGOpMAIUsT HOCUT
XapakTep YTOYHEHUS WU 000OIIeHuUs,
HECET HOBHM3HY, OTPaXKaeT COBPEMEHHBIN
B3TJIS1/ 110 OTpeAeIEHHBIM IpobiieMam.
Coo0mieHre OTJIMYaeTcsl OT JOKIAJA0B U
pedepaToB HE TOJIBKO 00BEMOM
uHpopManud, HO U €€ XapakTepoM -
COOOIIEHUsI  JIOMOJHSIOT  HM3y4aeMbId
BOIIPOC (bakTHUIECKUMHU WIH
CTaTUCTUYECKUMU MaTepuaIamH.
OdopmisieTcss 3agaHHe MUCHBMEHHO, OHO
MOKET BKJIIOYATh 3JIEMEHTHI HarjsAHOCTH
(wuTrocTpaluu, JEMOHCTPALIMIO)

IIpuMepHBIil IepeyeHb
TeM
JIOKJIa/10B/COOOIICHUH.

11 Matepuaibt
HUTOTOBOTO
KOHTPOJIS

HroroBas ¢popma orieHKH 3HaHUMA

[IpumMmepHbIil nEpedyeHb
BOIIPOCOB U 3aJjaHUN K
3a4eTy no
JOUCILIMIIIINHE

4. OueHo4HbBIE CPeICTBA

baok A

A. ®oHJ TECTOBBIX 3aJaHUN IO JUCIUILINHE (MOTYJIIO)

Tect k pazgeay Ne 1

BapwuanT 1
1. Mecto poxkaeHus reOXUMHUH, KaK HAYKHU:

1) Kadenpa munepanorun MI'Y, pykoBoaurens Bepuaackuii B..
2) Kadenpa munepanorun MI'Y, pykoBoaurens @epcman A.E.

3) Xumuueckas J1abopaTopus
pykxoBogutens Knapk @.V.
2. Tumsl cucTeM U3y4aeMbIX B TCOXUMHUH 10 (popMam JBUKCHUS:

AMCPUKaHCKOI'o

I'€OJIOTHYECKOT0

KOMHTETA,




10.

11.

12.

13.

1) AoOuoreHHbIe, OMOJIOTHUECKHUEC
2) AOwuoreHHble, OMOJOTHYECKUE, TEXHOTCHHBIC
3) AoOuoreHnHbie, OHOKOCTHBIE, OMOJIOTHYECKHE, TEXHOI'CHHBIC
Kuapk 3to0:
1) MakcHUMaabHOE COACPIKAHUE XUMHUECKOTO JIEMEHTA B CHCTEME
2) MHHUMaJIbHOE COJCPIKaHME XUMHUECKOTO SJIEMEHTA B CHCTEME
3) cpemHee conepKaHUE XMMUYECKOTO 3JICMEHTA B CUCTEME
CucreMsbl, AJii KOTOPBIX XapaKTEPHO B3aUMOINPOHMKHOBEHHME KHUBBIX OPraHU3MOB U
HEOPraHMYECKON MaTepuu HA3bIBAIOT:
1) OwuonornyeckuMu
2) abWOTeHHBIMU
3) OHOKOCTHBIMH
Cpenusist INOTHOCTh 3eMJIU:
1) 5,52 r\em®
2) 13,8r\em®
3) 2,83 r\em®
I'panunia MoxopoBuunya pas3aeiser:
1) BEpXHIOIO M CPEIHIOI0 MAHTHIO
2) TpaHUTHBINA U 0a3aJIbTOBBIH CIIOM
3) MaHTHIO K 3eMHYIO KOPY
YacTh mons KOHIEHTPALMU B KOTOPOW, COAEpIKAHHME DJIEMEHTA JIOCTHTaeT BEIUYHH,
JOTTYCKAIOIUX UX 3KCIUTyaTallliO0 Ha3bIBAIOT:
1) pyaHBIM TeIOM
2) TIEPBHYHBIM FCOXUMHUYECKHM OPEOJIOM MECTOPOXKICHHUS
3) BTOPUYHBIM FCOXMMUYCCKHM OPEOJIOM PACCESHHUS
K BTOpHYHBIM OpeosioM paccesHUusI OTHOCST:
1) AUTOXUMHYECKHH, OMOrCOXUMHUECKHM, AaTMOXUMHUYECKHHM, OMOKOCTHBIMH
2) JIMTOXUMHYECKUH, OMOTCOXMMHUIECKHH, aTMOXUMHUCCKHU, THIPOr€OX UMHUUECKUI
3) abHOreHHBIH, OMOTCOXUMHUYCCKHIH, aTMOXUMUYCCKUN, THAPOTCOXMMUYCCKHIA
DJIEeMEHT, coaepKalmics B JaHHOM cucreme B koiumuectBe oT 0,01% u menee
HA3BIBACTCS:
1) paccestHHBIM
2) MHKpOAIJIEMEHTOM
3) HeAOCTaTOYHBIM
DOneMeHTHl KJIapKk KoTopbix, He mnpesbimaer 0,01-0,0001 u oGmapmaromue crnaboit
CIIOCOOHOCTBIO K KOHLEHTPALIUK HA3bIBAIOTCA:
1) penkuMu paccestTHHBIMU
2) neGUIUTHBIMU PACCESTHHBIMU
3) MHUKpO3IEeMEHTaMU
B snpe 3emun npeobnanaror:
1) Fe, S
2) Fe, Co
3) Fe, Ni
B reoxumudeckoit kiaaccupuKaiuy 3JIeMeHTOB BepHaickoro OTCyTCBYET rpymnmna:
1) BrmaropoaHbIX Ta30B
2) bnaropoaHbIx MeTaIOB
3) Illeno4HbIX MeTAIIOB
Cpennuii cocta 3emun (1o B.A. Pynauky u 9.B.Co6otoBHuy):
1) O, Si, Al
2) Fe,O,Si
3) O, Al Fe



14. B 3emHoIi KOpe npeo01aiatoT:
1) Snpa c HEOOMBIINM U YETHBIM YHUCIIOM IPOTOHOB U HEUTPOHOB
2) Slnpa c GONBIIUM U HEYETHBIM YHCIIOM ITPOTOHOB M HEHTPOHOB
3) Slapa ¢ HEOOIBIIMM M HEUYETHBIM YHUCIIOM IIPOTOHOB U HEUTPOHOB
15. TBepayto 00004KY BbIIIE acTEHOC(HEPHI HA3BIBAIOT:
1) TekroHochepoit
2) Jlutocdepoit
3) 3emHoit KOpoit
16. JlyaHas KocMHYECKasi KOpa BBIBETPUBAHUS- 3TO:
1) Peromut
2) OcanouHbIC TTOPOIBI
3) Meramopduyeckre mopo bl
17. Cpennss ioTHOCTS TUI1aHeT Tpymibl FOnuTepa o cpaBHEHUIO C IJIAHETAMU
3eMHOM TPYMIIbI:
1) IlpakTHuecku HET OTIIMYUI
2) bonbie
3) Menbiie
18. ITo murotHOCTH atMocepa Mapca o cpaBHEHHIO ¢ 3eMHOM aTMochepoii:
1) bBomnee mioTHas
2) Menee ioTHas
3) He otimuaercs
19. B coctaBe comHeuHOM aTMOCchepsl peodIaaaroT:
1) Oz, He
2) Hz, He
3) N2, He

BapuanT 2
1. Ton poxIeHHs TE€OXMMHUH, KaK HAYKH:
1) 1908-1911 rr.
2) 1930-1932 rr.
3) 1897-1899rr.
2. CucteMbl, B KOTOPBIX IIPOTEKAIOT TOJBKO MPOIECCHl MEXaHHUYECKOH W (PHU3HKO-
XUMHYECKOW MHUTPALUU HA3bIBAIOT:
1) Buomornueckumu
2) AOHOTeHHBIMU
3) buokoCTHBIMU
3. Cucrembl, Ui KOTOPBIX XapaKTEPHO B3aUMOIPOHHMKHOBEHUE >XHBBIX OPraHU3MOB U
HEOPraHUYECKON MaTepUH HA3bIBAIOT:
1) OHOJOrHYeCKUMHU
2) abWOTreHHBIMHU
3) OHMOKOCTHBIMHU
4. CpenHsisi TNIOTHOCTH MIOPOJT 36MHOM KOPHI:
1) 5.4 r\em®
2) 1,26 T\em®
3) 2,81\eM®
5. AcreHocdepa pacroaoxeHa:
1) MexIy 3eMHOI KOpOil U MaHTHEH
2) BIpeaenax CpeaHel MaHTHH
3) Bmpenenax BEpXHEH MaHTUU
6. Kmapk aTo0:
1) MakcuManbHOE COAEPKAHNE XUMUUECKOTO 3JIEMEHTA B CUCTEME
2) MUHUMAJIBHOE CO/ICPIKAaHNE XUMHYECKOTO JIEMEHTA B CHCTEME



3)cperHee coaepKaHUe XUMHYESCKOTO IJIEMEHTA B CHCTEME
7. Cpennee cojep)kaHHEe XHMHUYECKOTO JJIEMEHTA B Tpe/esiaX OJHOPOIHON CHCTEMbI HIIH
y4acTKa Ha3bIBAETCSI
1) reoXHMHUYECKO# aHOMasHei
2) TEOXUMHUYECKUM (OHOM
3) TrCOXMMHYECKHM ITOJIEM

8. DneMeHTHI B 3eMHOU Kope, KIapKUKOTOPhIX cocTaBisitoT 0,01-0,0001 HazpiBaroTCs:
1) makposneMeHTaMu
2) paccesHHBIMH dJIEMEHTaMHU
3) penkuMu dIEMEHTaMU
9. DnemenTsl, Kmapk KoTopbix, He mpesbimaer 0,01-0,0001% wu oGnamaromue craboi
CIIOCOOHOCTBIO K KOHIIEHTPAIIUU HA3BIBAIOTCS:
1) peakuMu paccesHHBIMU
2) neGUIUTHBIMU PACCESTHHBIMU
3) MHUKpOdIIEMEHTaMU
10. B 3emHOi#1 KOpe mpeodIIagaroT:
1) O, Al, Fe
2) O,Si, Al
3) O, Al, Mg
11. Dnement Al s cucTeMbl «3eMHast KOpay SBISICTCS:
1) neduUTHBIM
2) MHKpOIJIEMEHTOM
3) Makpod’JIeMEHTOM
12. B reoxumuueckoi Kiaccu(uKauy 3JeMEHTOB BepHaICKOro 3JIeMEeHTHI pa3/iefieHbl Ha:
1) 6 rpymm
2) 10 rpymm
3) 4 rpymmsl
13. B MaHTUU TIEpBBIE TPU MECTA 3aHUMAIOT CIEAYIONTUE JIEMEHTHI:
1) Fe,Ni, O
2) O, Fe,Si
3) O,Ca, Fe
14. B 3emHOI KOpe MpeobIaialoT 3IEMEHTHI:
1) Jlerkue
2) Tsoxenbie
3) PagmoakTuBHBIE
15. XoHapuThl OTHOCATCA K KJIaCCy METEOPUTOB!
1) cumeputoB
2) CHUICPOJIHUTOB
3) a’posuToB
16. Ilo coctaBy sap0 3eMIIH CXO0XKE C COCTABOM:
1) cumeputoB
2) CHUICPOJHUTOB
3) a’posnuToB
17. B xoae 3Bostonuu 3eMIId KIIAPKUKAKUX 3JIEMEHTOB CTAJI0 MEHBIIIE:
1) T'pymmsl MUKIAYECKUX SJIEMEHTOB
2) TD'pymnriel 61aropoaHbIX METaLIOB
3) I'pymnmbl CHIIBHO PaJMOAKTUBHBIX JIEMEHTOB
18. B atmocdepe Benepsl npeobnanaror rassr:
1) O2, N2
2) CO2, N2
3) H2S, N2



19. BospacT 3emiid O1IeHUBAETCS B:
1) 4,6 mupa. net
2) 7 mupa. et
3) 3 mupa. jer

Bapmuanr 3
1. 'eoxumust (o B.U. BepHaackoMy)— 3To Hayka 3aHUMAFOIIASICS U3YICHUEM:
1) UcTopueit XUMHUYECKUX 3JIEMEHTOB 3€MJIIU
2) MuHepanoB 3eMHOU KOPBI
3) XUMHMUYECKHUX COEUHEHUM 36MHON KOPbI
2. KonnyecTBeHHYIO paclpOCTPAaHEHHOCTh XMMUYECKUX 3JIEMEHTOB B 3€MHOM KOpe
BIIEPBBIC YCTAHOBUI:
1) ®epcman A.E.
2) Knapk @.V.
3) Bepnanckwuii B.1.
3. IlouBa Mo 0COOEHHOCTSAM XUMUYECKUX MUTPAIMA ABISETCS:
1) AGnOTEeHHOMI cUCTeMOM
2) buorenHoi cucteMoit
3) buokocTHOM cucTeMoin
4. Cpenssisi INIOTHOCTh 3€MJIU:
1) 5,52 r\em®
2) 13,8r\em®
3) 2,83 r\em®
5. DnemeHTtsl, Kiapk Kkoropbix, He mpesbimaer 0,01-0,0001% wu obmagaroniue crnaboi
CIIOCOOHOCTBIO K KOHLEHTPALIUK Ha3bIBAIOTCA:
1) penkumu paccestHHBIMU
2) neGUIUTHBIMU PACCESTHHBIMU
3) MHUKpO3IEeMEHTaMU
6. B 3eMHO0i#1 KOpe mpeobdagaroT:
1) Slnpa c HEOONBIIUM U YETHBIM YHCIIOM MPOTOHOB M HEHTPOHOB
2) Slapa c OONBIIUM U HEYETHBIM YHCIIOM ITPOTOHOB M HEHTPOHOB
3) Snpa c HEOOIBIIUM M HEYETHBIM YHCIIOM MPOTOHOB M HEHTPOHOB
7. HYacTb MoJii KOHIEHTPALMKU B KOTOPOH, COIEPKAHUE DIIEMEHTA IOCTUTAET
BEJIMYMH, JOMYCKAIOIINX UX IKCILUTyaTaI[UI0 HAa3bIBAIOT:
1) 3ay1e’KbI0 TIOJIE3HOTO UCKOMTAEMOTO
2) IlepBUYHBIM F€OXUMUYECKUM OPEOIIOM MECTOPOKICHUS
3)BTOpHYHBIM T€OXUMUYECKUM OPEOJIOM PACCESTHHS
8. KanmycTruHCckMii Ha3Ball «(30HOM HYJIEBOTO XMMHU3Ma»
1) Anpo 3emin
2) HuwxHioro MaHTHIO 3eMiln
3) CpenHior MaHTHIO 3eMJTH
9. Fe — Ni ¢a3a toMuHHpYET B KaKUX KJIaccax METCOPUTOB!
1) cumeputoB
2) CHUICPOJIHUTOB
3) a’posuToB
10. Opraanueckue cCoeTuHEHUST HEOMOTEHHOTO MPOUCXOKICHHS HAXOIAT B
COCTaBE METEOPUTOB:



1) AxoHaputoB
2) VYTIJIMCTBIX XOHAPHTOB
3) Cunepoautos
11. DnemenT Fe it cCTEMBI «3eMHasi KOpay SBIISCTCS:
1) nedunUTHBHIM
2) MHUKPOIIEMEHTOM
3) MakposJIeMEHTOM
12. Cnoit Konpana nenur:
1) 3eMHYI0 KOpY OT MaHTHH
2) 'paHuTHBIN CJI0i OT 6a3aTLTOBOTO
3) OcazouHbIi CII0M OT TPaHUTHOTO
13. B HUKHE MaHTHUX MEPBBIE TPU MECTA 3aHUMAIOT CIEAYIOIINUE SJIEMEHTHI:
4) Fe, Ni, O
1) O, Fe, Si
2) O, Ca, Fe
14.K BTOpUYHBIM OPEOJIOM PACCESTHUS OTHOCAT:
1) AUTOXHUMHYECKHH, OMOrCOXUMHUECKHM, AaTMOXUMHUYECKHM, OMOKOCTHBIH
2) JIMTOXUMHYECKUH, OHOTCOXMMUIECKHH, aTMOXUMHUCCKHUH, THIPOr€OX UMHUUECKUI
3) aOnoreHHbIi, OMOreOXUMHYCCKUIH, aTMOXUMUYSCKHI
15. B TekToHOC(hEPY BXOAT:
1) 'paHuTHBIN cJ0H, 0A3aNbTOBBIN CIOM, BEPXHSISI MAHTHS
2) 3eMHas Kopa, BEpXHssl MAaHTHUSI, CPEAHSS MAHTHUS
3) BepxHsist MaHTUS, CPEIHSS MAHTHS, HUKHSIST MAaHTHS
16. B 3emHoIi KOpe Tpeo0IagaroT AIEMEHTHI:
1) Jlerkue
2) Tsokembie
3) JlanTaHowubI
17.B reoxumudeckoi kiaccuduKkaiuy 3JIeMeHToB BepHaackoro
OTCYTCBYET Ipynmna:
1) BraropoaHbIX ra3os
2) TanorenoB
3) LMKINYECKUX 3JIEMEHTOB
18.Bo3pact 3emiin oLleHUBAETCA:
1) 4,6 mapa. ner
2) 7 mip. ner
3) 3 mupa. jer
19. B cocraBe conHeuHo# atMochepsl mpeodIiaaaoT:
1) Oz, He
2) H2, He
3) N2, He

Tecrbl K pa3ney Ne 2
Bapuanr 1
1.B cootBercTBUU ¢ opMaMu ABMXKEHUS MAaTEPUU PA3INYaAIOT CIIETYIOIINE BUIBI
MUTPALUU 3JIEMEHTOB:

1)buorennyto, MexaHU4YECKYI0, (HPU3UKO-XUMUUIECKYIO, TEXHOTEHHYIO

2)bruoreHHyio, MEXaHHUYECKYI0, (PU3UKO-XUMHUECKYI0, AaOMOTEHHYIO

3)buorennyto, GU3NKO-XUMUIECKYIO, OMOKOCTHYIO, TEXHOTCHHYIO
2. OTHOLIEHHUE KJIapKa 3JIeMEHTa B IuTOoc(hepe K ero CoAaep KaHuio B IaHHOU CHCTEME
Ha3bIBACTCS:



1) KJIIapKOM KOHIIEHTpALIMU
2) KJTapKOM paccCesHUs
3) KJIapKOM HaKOIUIEHHUS
3. CoBMecTHasi KOHIIEHTpAIIHs 3JIEMEHTOB, 00YCIIOBJICHHAs €AMHBIM IIPOLECCOM
Ha3BIBACTCS:
1) mapareHHoO#M accornuanuen
2) nzomopduzmMom
3) 3ampeleHHON accoranuen
4. B reoxuMuu pa3nyaroT CIEAYIONIUe KIacChl IPUPOTHBIX T€OXUMHUYECKUX
OGapbepoB:
1) Mmexanunueckue 6apbepbl U (PU3NKO-XUMHUUECKUE Oapbepbl
2) puzuko-xuMudeckre 0apbepbl 1 OMOTEOXMMUICCKHE
3) OnoreoxuMHUYECKUE, MEXaHUYECKHE U (PU3UKO-XUMHUECKUE Oapbepbl
5. 3meHeHne reoXuMUYeCKHX MToKa3aTeNel (TeMIiepaTyphbl, TaBJICHHUS,
OKHUCJIUTEITFHO-BOCCTAHOBUTENIBHBIX, IIIEIIOYHO-KUCIOTHBIX U IPYTUX YCIOBHII) B
HaIpPaBJIEHUU MUTPAMH XUMUYECKUX AJIEMEHTOB HAa3bIBAETCA:
1) rpanuentom Gapbepa
2) KOHTPACTHOCTBIO Oaprepa
3) mupuHoii 6aprepa
6. IIpu MmexaHOT€HE3€ MPOUCXOIUT:
1) yBenu4yeHune quCneprupoBaHHHOCTU
2) yMeHbIIIEHUE AUCTIEPTUPOBAHHHOCTH
3) HUKaK HE MEHSETCS
7. Iloka3zaTeneM MEXaHMYECKOM JEHYIAlUN CITYKHUT:
1) ro10BO# pacxo/ B3BEIICHHBIX YaCTULl PEKU
2) roJI0BOM pacxoj paCTBOPEHHBIX BEIIECTB PEKHU
3) TonoBOI pacxo]] B3BELIEHHBIX U pACTBOPEHHBIX BEILIECTB
8. Pa3HOCTH MeX Ty MOC/ICI0BATEIbHBIME ITOTEHIIHATIAMH HOHM3aKH (i2-11)
Ha3BIBACTCS:
1) 3JIeKTPOHHBIM OTEHIIUATIOM
2) MOTEHIIUATIOM BO30YKICHHUS
3) HOHHBIM MOTECHIIHAIOM
9. HeB03MOXHOCTH 00pa30BaHUS XUMHUYECKUX COCTUHEHUN MEXIY OTICIbHBIMU
3JIEeMEHTaMU B MUHepajaxX Ha3bIBaeTCs:
1) monsspHBIM U30MOPHU3IMOM
2) uzoMopHu3zMomM
3) xumuueckoi nHIe(hEePEeHTHOCTHIO
10. OnHM U3 BaXKHEHIIMX BOCCTAHOBUTEIEH 3€MHOW KOPBI ABJISIOTCS:
1) O2; S (Bpopme SO4%); Fe (Fe**)
2) O2:Hy; Fe?
3) H2; HaS; Fe?*
11. Murpanus MacCoBBIX MTOTOKOB I'a3a WU KUJIKOCTH Ha3bIBACTCS:
1) KOHBEKIIHEH
2) muddysueit
3) copbuumeit
12. B atmocdepe 3emin mpeobiiagaror:
1) kucnopo u BOASTHOM map
2) a30T ¥ KUCJIOPOJT
3) KUCIOPOJ M YIIIEKUCTBIN Ta3
13. CocraB coBpeMeHHOI aTMOC(epbl B OCHOBHOM C(HOPMHPOBAJICS 33 CUET:
1) GroreHHON MUTpaAIUU
2) TEXHOTCHHOW MUTPAITHH



3) MEexaHUYECKOM MUTpALIIU
14. B MarMaTi4ecKux Mopojax rpaHUTHOTO CJIOS TPEO0IaTar0T CIEIYIONTNE Ta3bl:
1) MeTaH U yriaekucnbli ras
2) YIIIeKUCHBIN Ta3 U a30T
3) aMMHaK ¥ CEpOBOAOPO]
15. Kpucranindeckyro peueTKky JibJa Ha3bIBaloT:
1) «axxypHOII»
2) «KpYKEBHOI»
3) «IbIpOYHOI»
16. Paccosiam COOTBETCTBYET MUHEpaAIU3aAIUS:
1) 3-36 r'\n
2) 1-3r\n
3) 6osee 36 r\n
17. Ilpu MuHEpanu3anuyu OPraHMYeCKNUX COCTMHEHUI:
1) ocBoOOXIaeTCS YHEPTUS
2) MOTJIONIACTCS YPHEPTHUS
3) He 0CBOOOXKIACTCS U HE TOTJIOIIACTCS
18. PaiioHBI, 17151 KOTOPBIX XapaKTEePHBI 3a00JIEBaHUsI )KUBOTHBIX, PACTEHUH U YEIIOBEKa,
CBSI3aHHBIE C PE3KUM M30BITKOM HIIM HEOCTATKOM XUMHYECKHX JJIEMEHTOB Ha3bIBACTCS:
1) reoXMMHYECKUMHU SHACMUSIMH
2) reOXMMHYECKUMH TPOBUHUHUAMHU
3) reOXMMHYECKUMU SIPUIEMUIMU
19. DneMeHTHI yaaneHue KOTOPbIX U3 CPeAbl YBEINUUBAET MIPOIYKIUIO KUBOT'O BELIECTBA,
Ha3bIBAIOTCS:
1) u30BITOYHBIMU
2) neUIUTHHIMA
3) HEIOCTaTOYHBIMU
20. Hoocdepe cBOMCTBEHHBI CICTYIOININE THUITBI MUTPAIUH:
1) texHoreHHas, GU3MKO-XUMHUYECKas
2) TeXHOTCHHasl, OMOTeHHAs!, MEXaHH4YeCKasi, PU3HUKO-XUMHUUECKas
3) TeXxHOreHHasl, ONOXUMHYECKas

Bapuant 2
1. ®epcman A.E. Beiienun cienyronme GakTopbl MUTPAIIUU DJIEMEHTOB:
1) BHyTpeHHHUE U BHEIITHUE
2) abuoreHHbIe M OMOTEHHBIC
3) GuoreHHbIE U TEXHOTCHHBIC
2. OTHOIIEHUE COJICpKAHUS DJIEMEHTA B JAHHOM CUCTEME K €T0 KJIApKy B 3eMHOM
KOp€ Ha3bIBaeTCs:
1) KJ1apKOM KOHILIEHTpALUU
2) KJIapKOM paccesHUs
3) KJIapKOM HaKOILICHUS
3. XuMu4eckue 371eMEHTbI, HOHbI U COETUHEHHUS, OTPEEIIAIONINE YCIOBHSI MUTPALIUH
B JIaHHOM CUCTEME, UMEHYIOTCS:
1) nedbunuTHEIMU
2) BenyummMu
3) mapareHHbIMH
4. HeBo3MOXHOE HAXO0XKICHUE JIEMEHTOB B JAHHOW CUCTEME HAa3bIBACTCS:
1) uzomopduzmom
2) mapareHe3uc
3) oTpuIaTEeNbHBIN TapareHe3uc



5. IlpocTpaHcTBO, Tie HA KOPOTKOM PACCTOSIHUH MMPOUCXOIUT PEIKOE
YMEHbIIIEHNE NHTEHCUBHOCTH MUTPALIMA XUMHYECKHUX 3JIEMEHTOB U UX
KOHIIEHTPAIMs HA3bIBACTCSI:

1) 'eoxumMuueckum mojem
2) 'eoxumuueckuM GapbepoM
3) N'eoxumuueckum GpoHOM
6. IIpocTpaHcTBO, TI€ MPOUCXOIUT U3MEHEHUS TEMITEPaTypPhl, TaBIICHUS,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX, IEIOUHO-KUCIOTHBIX U JPYTUX YCIOBHIA
Y TIPOMCXOUT KOHIIEHTPAIUS DJIEMEHTOB HAa3bIBACTCS:
1) MexaHn4yecKkuM OapbepoM
2) GpU3UKO-XMMHYECKIM Oapbepom
3) GuoreHHBIM OapbepoM
7. ITHTEHCUBHOCTH HAKOTICHUS DJIEMEHTA C POCTOM KOHTPACTHOCTH U TPaIueHTa
Oapbepa:
1) yBennuuBaercs
2) yMeHbIIIaeTcs
3) HEe MeHseTCs
8. [Ipu nucneprupoBaHUM MHUHEPAIOB UX PACTBOPUMOCTb:
1) yBenuuuBaercs
2) yMeHbIIaeTcs
3) HEe MeHseTCs
9. MexaHnyeckoe nepemMenieHue MUHEPaIoB 3aBUCHT:
1) OT MIOTHOCTH U TBEPAOCTH
2) OT TUIOTHOCTH
3) ot TBeprOCTH

10. Ha TeppuTopuu ¢ apuIHBIM KJIMMATOM KakK MPaBUIIO OyJET TOMUHUPOBATH:
1) MmexaHuueckass MUTpanus Haa GU3NKO-XUMHUIECKON
2) pusuko-xuMHuYeCcKast HaJl MeXaHUYECKON
3) Guostoruyeckas

11. DHeprus HeoOxoaMMast JIs yAaeHUs SJIEKTPOHA U3 aTOMHOM CHCTEMBI
HA3BIBACTCS:

1) norernmanom vonusammu (i)
2) noreHimaaoM Bo30yxacaus (1)
3) PIEKTPOHHBIN MTOTEHITHAT

12. CmocoOHOCTh XUMHUYECKHUX 3JIEMEHTOB (aTOMOB, HOHOB, OJIOKOB

KPUCTAIJIMYECKON PEIIETKU 3aMellaTh Ipyr Ipyra B MUHEpallax Ha3bIBaeTCs:
1)  wu3oMopduzMoM

2)  nmonmuMophu3MOM

3) mapareHe3ucom

13. OnHM 13 BaXKHEUIIUX OKUCIUTENEH 36MHOM KOPBI SIBJISFOTCS:

1) O2; S (Bpopme SO4%); Fe (Fe**)

2) O2:Hy; Fe?

3) Hz; HaS; Fe?*

14. CamOTnIpOn3BOJIBHBIN B HEOOPATHUMBIN MTEPEHOC BEIICCTBA, MPUBOIAIINAN K
YCTaHOBJICHHUIO PABHOBECHBIX KOHIICHTPAIIMI B pe3yJibTaTe 0ECIOpsI09HOTO
JBUKEHHS] aTOMOB, HOHOB, MOJIEKYJI U KOJUTOMIHBIX YaCTULl HA3bIBACTCS:
1) KOHBEKIIHEH
2) muddysueit
3) copOuumeit

15. 80% ra3zoB atMocepbl COCPEOTOUYCHO B KaKOH M3 000JI09eK aTMOC(EPHI:
1) Tpomocepe



2) me3ocdepe
3) sx3ocdepe
3) Tepmocdepe u 3x30chepe
16. B ocaiouHbIX TOPHBIX MOPOJIaX MPEOOIaIat0T CISTYIOIINE Ta3hl:
1) MeTaH U yriaekucnbli ras
2) YIIIEKUCHBIN Ta3 U yrapHBIHA ra3
3) aMMHaK ¥ CEpOBOAOPO]
17. CosieHbIM BOJAM COOTBETCTBYET MUHEPATIA3ALIHS:
1) 3-36 r'\n
2) 1-3r\n
3) 6onee 36 r\in
18. O6pazoBaHue KUBOTO BEIIECTBA MPUBOIUT K
1) pe3koMy poCcTy XUMUYECKOI nH(OpMaIH
2) pe3KoMy MTOHMKEHUIO XUMHYECKOU HHPOpMaITUH
3) xumuueckas HHGpOpMaIs He MEHSIETCS
19. ’)KuBoe BeliecTBO B OCHOBHOM COCTOUT M3 YETHIPEX AJIEMEHTOB:
1) kucnopon, yriepos, BOIOPOI, a30T
2) a30T, KaJbIMI, KUCIOPOI, YTIAEPOT
3) KUCJIOPOI, YTIAEPO, BOJAOPO, MarHUI
20. YacTp m1aHeThl, KOTOpask 0XBau€HA TEXHOT€HE30M Ha3bIBACTCS:
1) nemocdepoit
2) Hoocdepoi
3) xpuocdepoii

Bapuanr 3
1. 'eoxumust 351eMeHTa B 3€MHOM KOPE ONPEeIeTCs:
1) ero XuMHYE€CKUMH CBOMCTBAMU
2) BEIMYMHOMN KJIapKa
3) ero XMMHUYECKUMHU CBOMCTBAMHU U BEIMUMHON KiIapKa
2. CiocoOHOCTDH 3JIEMEHTOB K MUHEPATI000pa30BaHUIO ONPEENIeTCs KaK:
1) oTHOIIEHHEM YMCIa MUHEPAJIOB JJAHHOIO JIEMEHTA K €r0 KIapKy
B 3€MHOM KOpe
2) OTHOILIEHHEM KJIapKa JAHHOTO 3JIEMEHTa K YUCITy MUHEPAJIOB
JTAHHOTO 3JIeMEHTa
3)HuKaK He onpeenseTcs
3. C1ocoOHOCTh XUMHYECKHUX JIEMEHTOB (aTOMOB, HOHOB, OJIOKOB
KPUCTANTUYECKOM PEeIIeTKH 3aMelaTh JPYyT Apyra B MUHepallaX Ha3bIBaeTCs:
1) wusomopduzmMom
2) nonuMopduzM
3) maparese3ucom
4. IIpocTpaHCTBO, I'/I€ MPOUCXOIUT U3MEHEHHS TEMIIEPATyPhl, 1aBICHHUS,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX, IEIOUHO-KUCIOTHBIX U JPYTUX YCIOBHIA
U IPOUCXOANUT KOHLIEHTPAIUS 3JIEMEHTOB HA3bIBACTCS:
1) Mexanuueckum 6apbepom
2) GpU3NKO-XUMHUYECKUM OapbepoM
3) GuoreHHBIM OapbepoM
5. OTHOIIEHNE BETMYUH FeOXMMHUYECKHX TTOKa3aTesIel B HAIIPABICHUH MUTPALUU 10
u nocje Oapbepa Ha3bIBaeTCs:
1) I'panguentom Gaprepa
2) KontpactHocThIO Oapsepa
3) lIupunoii 6apbepa
6. Ha repputopun ¢ ryMUIHBIM KIIMMATOM KaK MPaBUJIO JOMUHUPYET:



8.

1) MexaHuyeckast MUTpalus
2) pU3UKO-XMMHUYECKast
3) Ouonoruueckas ¥ pU3MKO-XUMUYECKast

. [IpeBparieHust B aTOMHBIX SApax, KOTOPbIE HE 3aBUCAT OT JaBJICHMUS,

TEeMIIepaTypbl, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX, EJIOYHO-KUCIOTHBIX U
MIPOYNX MapaMETPOB MUTPAIIMH 3€MHOW KOPBI Ha3bIBACTCSI:

1) paar0aKTUBHOCTHIO

2) copbumeit

3) uoHu3zanuen

OnHM U3 BAXKHEHIINX OKUCIIUTENECH 36MHON KOPBI SIBJISIOTCS:

1) O2; S (Bpopme SO4%); Fe (Fe**)
2) O2:Ho; Fe?*

9.

3) Ho; H2S; Fe?

B nopucToii cpesie KOHBEKIIHS HA3bIBAETCS:
1) dunprpanueit
2) muddysueit
3) copbuumeit

10. bonp1ie Bcero 030Ha COCPEAOTOUYCHO B CICAYIONTUX CIIOSX aTMOC(ephI:

1) Tponocepe u 3x30chepe
2) ctpaTocdepe u Mme3ochepe
3) Tepmocdepe

11. I'a3bl, cogeprkalmecs B 3aKpbITHIX TOPaxX U KPUCTAITIMYECKOM pEIIeTKE

MHHEPAJIOB Ha3bIBAIOTCS:
1) OKKJIIOAUPOBAHHBIMHU
2) copOMPOBAHHBIMU
3) kmarpaTamu

12. B atmocdepe 3emin rpeodiaiaror:

1) kucIOpo1 M BOASHOM map
2) a30T U KUCJIOPOJL
3) KHCIIOPOJ M YIIIEKUCIIBINA Ta3

13. CotoHOBATHIM BOJAaM COOTBETCTBYET MUHEPATU3ALUA:

1) 3-36 r'\nn
2) 1-3r\n
3) 6omee 36 T\

14. Kpucraminueckyro peleTKy jb/a Ha3bIBAIOT:

1) «axypHOI»
2) «KpYKEBHOW»
3) «IBIPOYHOM»

15. B ocajouHbIX TOPHBIX TOPOJaxX MPeoOIagaioT CIeAYIOUINE Ta3bl:

1) MeTaH U yIIeKHUCIIbIN Ta3
2) yrIeKuCbIi ra3 U yrapHbli ras
3) aMMHaK ¥ CEpOBOAOPO

16. DHeprust HeoOXoaUMas IS yaaleHUs 3JIEKTPOHA U3 aTOMHOM CHCTEMBbI

Ha3bIBACTCS:

1) norennmanom nonu3armu (i)
2) norenmmaaoM Bo30yxaeaus (1)
3) 3AEKTPOHHBIN MOTEHIAT

17. Ilpu MuHEpanu3anuu OpraHu4eCKuX COCTMHEHUMN:

1) ocBoOOXIaeTCS YHEPTUS
2) MOTJIONIAeTCS YPHEPTUs
3) He 0CBOOOXKIACTCS U HE TOTJI0IIACTCS



18. Pe3kwii M30BITOK WK ACPUIUT SJIEMEHTOB B Cpe/ie MPUBOANT K 3a00ICBAHUSIM KUBOTHBIX,
pacTeHHii, YemoBeKa U Ha3bIBAIOTCS:

1) OMOTCOXUMUYCCKUMH SITHICMUSIMHU

2) OMOTCOXUMHUYECKUMH DHICMHSIMHU

3) OMOTCOXMMHYECKUMH MTPOBUHIIUSIMH
19. ’)KuBoe BeliecTBO B OCHOBHOM COCTOUT M3 YETHIPEX AJIEMEHTOB:

1) kucnopon, yriepos, BOIOPOI, a30T

2) a30T, KaJbIMI, KUCIOPOI, YTIAEPOT

3) KUCIOPOI, YTAEpO, BOJAOPO, MarHUi

20. Hoocdepe CBOWCTBEHHBI CIEYIOIIUE TUTTBI MUTPALIUU:
1) TexHoreHHas, GU3NKO-XUMUYECKAS
2) TeXHOTeHHAsl, OMOTeHHAsI, MEXaHWYeCKast, (PU3UKO-XUMHUIECKast
3) TexHOTEeHHas1, OMOXUMHUYECKas

Bbaok B

IIpumepHbIii nepedeHb pedepaToB (A0KIAT0B) ¢ Mpe3eHTALUIMHA

IIpuMepHBbIii NepedyeHb TeM pedepaToB MO0 JUCUHUIIHHE

BHOoo~Nook~wdE

O Bl ol el e e e e
POOWONOOUTAWNEREO

«OCHOBBI T€OXHUMHH»

I'eoxumus kocmoca
TI'eoxumusa Connua, mnanet ConHEUHON CUCTEMBL.
COBPEMEHHBIE JIAHHBIE O TEOXUMIU JIVHBI.
COBPEMEHHGIE JAHHBIE O TEOXUMWY BEHEPGI.
COBPEMEHHBIE JIAHHBIE O TEOXMMUH MAPCA
I'EOXVMUA INTAHET I'PYIIIIEI FOTIUTEPA
CBEpXHOBBIC 3BE3]IBI
PanuoakTuBHBIE 3IIEMETHI.
HUctopus uzyueHus paauoaKTUBHOCTH.
. Mcrionp30Banme pagroakTHBHOCTH B T€OXPOHOJIOTHH.
. PanuoyrnepoaHsiii MeTo1 onpeesieHus: Bo3pacTa Mopo.
. JKuBoe BemecTBO ero pojb B re0JOrH4ecKoil HCTOPUH 3EMIIH.
. buonorudeckuii KpyroBopor.
. TexHOT€HE3 U €T0 MOCICICTBHS.
. TexHorenes u ypOaHu3anusl.
. TexHorenHoe 3arpszHeHue aTMochepsl Topoaa.
. 3arpsi3HeHHe TTOYBEHHOTO TIOKPOBA.
. Menuko-reoXuMHUYeCKre UCCIeI0BaHMI TEXHOTCHHBIX JIaHIIA(TOB.
. Teoxumust manamadToB U 3ApaBOOXpaHEHIUE.
. buoreoxmmudeckue 3H1EMUN
. DJIeMEHTapHBIM COCTAB OPraHNW3Ma YeJIOBeKa, Tomorpagus 3JIeMEHTOB.

IIpouenypa u kpuTepun OLEHUBAHMS:
- Oyenka 5 cTaBUTCS, €CIIM CTYIEHTOM BBINOJIHEHBI Bce TpeOOBaHUS K HAMMCaHHUIO pedeparta:
TE€Ma PACKpbITa MOJIHOCTHIO, MOATOTOBJICHA COJAEpKaTeIbHas Mpe3eHTalus, cHopMyIHpOBaHbBI

BBIBOJbI, O0BEM U

BHemHee odopmiieHne pedepaTa COOTBETCTBYIOT TpPeOOBaHUSAM, IaHBI

MIPaBUJIbHBIE OTBETHI HA IOMOJHUTENIbHBIE BOIIPOCHI.
- Ouenka 4 — ocHOBHbBIE TpeOOBaHUA K pedepaTy BHIIOIHEHBI, TOATOTOBIEHA MPE3EHTAIUs, HO
P ATOM JIOMYIIEHBI HEOUETHL. B yacTHOCTH, UMEIOTCS HETOYHOCTH B U3JIOKEHUU MaTepHana;



OTCYTCTBYET JIOTMYECKasl MOCIIEI0BAaTEIbHOCTh B CY)KICHUAX; HE BBIACPKaH 00bEM pedepara;
UMEIOTCA YNyIIEeHUs B O(OPMIICHHWH; Ha JOIMOJHHUTEIbHBIC BOIPOCHl NPU 3aIIUTE JAHBI
HETIOJIHbIE OTBETHI.

- Ouenka 3 — IMEIOTCS CYIIECTBEHHbIE OTCTYIUIEHUS OT TpeOoBaHUi K oopMiIeHUIO pedepaTa,
HE MOATOTOBJIEHA Mpe3eHTanus. Tema ocBelleHa YacTUYHO; AOMYIICHbI HEKOTOphIe OMIMOKU B
COJIepKaHUU WJIM TIPU OTBETE Ha OTIOJIHUTEILHBIE BOIIPOCHI; OTCYTCTBYET BBIBOI.

- Ouenka 2 — tema pedepara HE PAaCKpbITa, OOHAPYKUBACTCSA CYIIECTBEHHOE HEMIOHUMAaHHE
npo6aembl 160 paboTa CTYJJCHTOM HE MpeICTaBICHA.

Bbaok C

Bomnpocsl 1J11 TpOMe:KyTOYHOI aTTecTanuu (3a4eT).

1. Hcropus pa3zButus reoXxMMHMM Kak Hayku. OcCHOBHbIE 3Tanbl. OCHOBONOJIOXHUKU

TEOXUMUH.

2. Merononorus reoxuMuu. OpMbI IBIKEHUS MATEPUU U BUABI MUTPAITUN
XUMHUYECKHX 3J1IeMeHTOB.CUCTEMHBIHN MOIX0 B TEOXUMUU

3. Ilpaktuueckoe 3HaueHHE reoxuMuu. [loHATHE O TeoXMMHYECKOM Toiie, (oHe,
aHOMaJIHSIX.

4. T'eOXUMHUYECKHE METOIbl IMOMCKOB MECTOPOXKICHUN TMOJIE3HBIX HMCKOIMAEMBIX.
[TonsTHS IEpBUYHBIC, BTOPUYHBIE T€OXUMUYECKUE OPEOJIbl, PYAHOE TEJO.

5. Teoxumus u oKkpyxKarorIas cpeaa.

6. Crpoenue 3emHOl kopbl. Kmapku 3emHOlil Kopbl. CBsI3b pacnpoCTpaHEHHOCTH
AJIEMEHTOB B 3¢MHOM KOpE U UX HaXOXKJeHHEM B Tabnuiie MeHaeneea.

7. 3emnas xopa. Penkue anemenTsl. MukposnemeHTsl. PaccesHabie anemeHThI. Jlerkue
AJMIEMEHTHI. TSKeNble SJIEMEHTEHI.

8. Teoxumuueckas kimaccudukamnms smeMenToB B.M. Bepraackoro

9. Krnaccudukanus METeopuToB U MOAETH MaHTHH U S/Ipa.

10. CtpoeHue ¥ reOXUMHS MAaHTUU U Spa.

11. Ctpoenue 3emin U CpeJHUI COCTaB 3EMIIH.

12. T'eoxumudeckas kinaccudukamus 3eMmenToB B.M. [N'omsammuara.

13. 'eoxumust CoTHEYHON CUCTEMBI.

14. Kocmoxumus. Hykneocunres. «Marudeckue ynciay.

15. ®akTtopel u oOmME XapaKTEPUCTUKH MUTpAlMH  3JIeMEHTOB. (OCHOBHOM
reoxumuueckuii 3akod B. I'ompammuara.

16. dakTopbl U 00MKME XaPAKTEPUCTUKA MHUTPAIUU IEMEHTOB. DOpPMBI HAXO0XKICHHS
XUMHYECKHX 3JIeMeHTOB. [lapareHHbIe U 3ampenieHHbIe aCCOIMAIIUN YIIEMEHTOB.

17. Knapku KOHIIEHTpaIuu, paccesHus. Pa3zHooOpaswe Murpaiuu, CrocOOHOCTh K
MUHEPATI000Pa30BaHUIO U YHCIIO MUHEPAIIOB

18. T'eoxumuueckue 6apbepnl. Kimaccudukamus 6apbepos. [lapamerpsr 6apsepa.

19. Mexanunueckas murparus. OCHOBHbIE 0COOCHHOCTH MEXaHOT€HE3a.

20. Mexanuueckas AeHyAamnus MexaHnuecKkrue opeosbl Ha CKIOHAX, TOTOKU PacCestHUs
B ajumtoBun LIIMuXo-reoXuMUYecKue MOUCKU Py,

21. ®dusuko-xuMHUUYecKasi Murpanus diemMeHToB. MoHbl B 3eMHON kope MoHHBIE
paauycsl. U3omopdusm. [ToTeHnmansr HOHU3AINH, TOTSHIIUAT BO30YKICHUS.

22. OxucieHue W BOCCTaHOBJIEHHE. BaxHeWline OKHUCIUTENM W BOCCTAaHOBHUTEIH.
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIE 00CTAaHOBKHU.

23. Mexanusm MaccorepeHoca: 1uddy3ust © KOHBEKITHS
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. PamuoakTuBHBIE TpoleCCHl W SACpHO-(PU3UUECKHE METOIbI HCCIEAOBAHUS B
T'€OJIOTHH.

AGCOoM0THAS TE€OXPOHOJIOTHSL.

25

. O6mme ocobeHHOCTH MHTpaIuu Ta30B. Knaccudukaius ra3oB B 30HE TUIIEPTeHE3a
(mo AWM. IlepenbMmany)

AXKTHBHBIC U TACCUBHBIE T'a3hbl.

26

217.
28.

29.

30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,

45.

. OGpa3oBaHue ra3os.

Murparus ra3oB B 3eMHOU kope Hagzemuast armocdepa

I"a3b1 momzeMHoOI atMocdeps! u ruapochepsl CopOMpOBaHHbBIE M OKITIOJUPOBAHHBIC
raspl.

ATMOXMMHYECKHE METOJbl IMOMCKOB TMOJE3HBIX MCKOMAEMbIX WU TpPeACKa3aHHs
3EMJIETPSICEHHIA.

Bopnas murpanus. Bopa kak xumuyeckoe BemiecTBo.Kiacchel Boj 1o mieaoyHo-
KHCJIOTHBIM YCIIOBHSIM.

I'eoxummdeckas kiaccudukamnus Boj. Temmneparypa BOI.

Tunsl BOJI 110 OKMCIMTEIEHO-BOCCTAHOBUTEIHHBIM YCIIOBHSIM
Munepanuzauus Boa. MoHHBINM cOCTaB BOJ.

CopO1usi, COpOITMOHHBIC OaphepHI.

I'maporeoxuMuyeckre METObI MOMCKOB MOJE3HBIX HCKOMAEMBbIX

OO6mwme ocobeHHOCTH MarMaTudeckor Murpanui. CoBpeMEHHBIM MarMaTu3m
CoctaB marmbl. Knaccudukanust MarMmaTHaecKux mopoJy

['eoxumust MeTaMop(HUUECKUX CHCTEM

Metamopdudeckue cucteMsl. Jlerazanus uaeruTpaTanus
Mertamopdudeckue MecTopoxkaeHuss KaTtareHeTuueckne CuCTeMbl
IMupporepmainbhabie cucteMbl COBpEMEHHHBIETHIPOTEPMBI
IM'uaporepmanbHOE py000Opa3oBaHe

Wcrounnku BOJBI ¥ Ta30B B TUAPOTEPMATIBHBIX CUCTEMAX

buonornueckass murpanust O6pa3oBaHue XUBOTO BemecTBa. KonnuecTBo KUBOTO
BCIIESCTBA

buocdepa. Knapku 6uochepst. Pa3noxkenne opraHndeckoro BemecTa

Bbuonoruueckuit kpyrosoport (BUK).

46

47
48
49

50.
51.

52
53
54

55.
56.
57.

. 3akoH Bepnanackoro buonormueckue cucrembl. buoreoxumus — pacTeHHit
(puToreoxumusi). buoreoxumust )KUBOTHBIX (300TCOXUMHUSI).

. buokoctabie cuctemsbl. ['eoxumus yrisi, HeQTH

. Ocamounble MOpobI U 0canouHble popmanmu Kopsl BEIBETpUBaHUS

. Texnorennas murparus. O0mme 0COOEHHOCTH TEXHOTEHHON MUTPAIUN

Ieoxumus nanamadToB. THUITEI reOXUMUYECKUX JIaHIIIa(QTOB

I'eoxumnueckue >aaemMun. I'eonarorenes.

. F'eoxumust manAmadTOB MOJSIPHBIX, BBICOKOTOPHBIX CTPaH,

. l'eoxumust nanamadToB TYHIPHI.

. l'eoxumust nanamadToB J1eCOB yMEPEHHOMN 30HBI.

['eoxumust cTenmHBIX JIaHAAa(TOB

I'eoxumus nanamadToB MyCTHIHD

['eoxumust maHAmA(TOB BIAXHBIX CYOTPOMMKOB U TPOIIUKOB.

Baok I

I'. KommjiekT 3agaHuii 1Jisi KOHTPOJIbHOH padoThlI.



KoHTposbHbIe IKcnpecc- 3aXaHus 711 MPOMEKYTOUHOM aTTeCTAIMY 10 TUCIUTLTHHE
«OCHOBBI FeXHUMHUI»

Knaccupurkanus snementoB Ionbammuara. [peanoxena I'onbAmmMuaTOM UCXOAS U3
MPEITOJIOKEHUS, 9YTO 3eMJIsl 00pa30Baach B pe3yinbTaTe pa3AciieHus] IEPBHYHO OJHOPOTHOTO
BEIIECTBa, aHAJIOTMYHOTO METEOPUTaM, Ha YEThIPE YACTH: METAJUI, CEPHBIN pacIuiaB, CUIMKATHAS
4yacTh U aTMoc(epa ¢ okeaHoM. Kax bl 371eMeHT UMEeEeT CKIIOHHOCTh KOHIIEHTPUPOBATHCS B
OJIHO M3 3TUX Cpe/l, U COOTBETCTBEHHO pa3/ieiicHbl Ha cuaepouiIbHbIE, JUTO(PUIbHbIE,
XaJabKOQWIbHBIE 1 aTMO(UIbHBIE 3JIeMeHTHI. FlHaue roBopsi, 3To Ki1accu(uKaIus 1mo
HanOoJbIeMy K03 GHUITMEHTY pactpeneseHus dJIEMEHTa MEXITY YEThIPbMsI (ha3aMH.

Hanummure 1o HeCKOJbKO JIEMECHTOB, OTHOCHAIIHUECH K ©

ATMO(QHUIBHBIM (BCErO 8 2JIEMEHTOB)

Briensiiores B ra3oByio a3y ¥ HakarmIuBaloTcs B aTMocdepe. B mpupoae ans HUX XxapakTepHO
razoo0pasHoe cocTosiHue. BOJNBITMHCTBO M3 HUX HWMEET aTOMBI C 3alOJIHEHHOW 3JIEKTPOHHOMN
BHEIIHEH 00O0JIOYKOM, pacmosiaraloTcss B BEPXHHX 4YacTAX KPUBOW aTOMHBIX OOBEMOB;
MPEUMYIIECTBEHHO JAuWaMarHuTHBL. J[isg  OonbimmuHCTBA  (KpoMe , OimM3KOro K
JTUTOPHUIBHBIM 3JIEMEHTaM) XapaKTEPHO HAX0XKJICHHE B IPUPOJIE B AIIEMEHTAPHOM COCTOSTHHUH.

XaabkopuiabubieB  cooTBeTcTBHM ¢ KjJaccHUKAIMEHd ~ HOPBEKCKOTO  TEOXHMMHKA
B. M. TonpammMuata, K HUM OTHOCATCS XUMHUYECKHE 3JIEMEHTHI CYIb(QHUIHBIX PyId, TO €CTh
3JIEMEHTHI MOOOYHOMN TPYMIbl MEPUOJAUYECKON CUCTEMBl XUMUYECKUX AJIEMEHTOB. B uX umncio
BXOJUT 19 3JIEMEHTOB TaKux KaK,

Merammueckue  XanbKOQUIBHBIE  AJIEMEHThI  O0JaJar0T  CEHU(PUYECKUM  CPOJCTBOM
Ha nonro Bcex XanbKO(DHUIBHBIX AJIEMEHTOB MPUXOIUTCS
Bcero 0,046 % maccel 3eMHOI KOpBI, HO M3-3a CIIOCOOHOCTH HAaKaIlJIMBAaThCS B OMPEEIEHHBIX
YCIOBUSX OHU O0pa3ylOT pYAHBIE MECTOPOXKICHUS, CpPEeOd KOTOPBIX JOMHHUPYIOT
TUAPOTEpMANIbHBIE KWIbHBIE. B 0caodHbIX MoOpoaax psga 3JeMEeHTOB (Menw,
CBUHIIA, IIMHKA U YaCTHYHO cepedpa) o0pa3yroT cTpaTH(OpMHBIE (TJIACTOBBIC) PYIHBIC 3AJIEHKH.

JluropuabupieO06Ia7aI0T CPOICTBOM K MHUHEpAJIaM U pacijiaBam.

DJIEMEHTHI, COCTABIAOIINE OKOJIO 93 % Macchl 3eMHOM KOpPBI U OKOJIO 97 % Macchl COJIEBOIO
cocTaBa OKeaHW4YecKoi Bozbl. OHHM pacroyaraioTcsl Ha yObIBAIOIIMX y4acTKaX KPUBOM aTOMHBIX
00bémoB. K muTodunam. oTHOCATCS:

TPYIHO
BOCCTAHABIIMBAIOTCS JO 3JEMEHTApPHOTO COCTOSHHS W IPEHMYLICCTBEHHO IapaMarHUTHBL B
HpUPOJIC TOAABISAIONIAs MAacca 3TUX JIEMEHTOB BXOJIUT B COCTAaB CHIIMKATOB, HO TAaK)XXe IMPOKO
pacrpocTpaHeHbl UX OKCHIBI, TaJOreHU[bl, KapOoHaTel, cynbdaTsl, ¢ocdartel. I[lnoTHOCTH
coeuuenwit J.3. HeBbicoku (0T 2-10° 10 4-10° kr/m?).

CupepopuiabHbie
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O0nagarT CPOJCTBOM C

K cunepodunam otHOCAT

B Tabnuie npencraBieHHbIe XUMUYECKHE HJIEMEHTHI, OKPALICHBI B pa3HbIe OKPACKH
COIJIACHO MX HaXOKJeHHUIO B Kiaccudukanuu [onpammuara. HazoBure k kakoii rpyrie
kiaccupukanuy ['oapAIIMUITa OTHOCSTCS 3JIEMEHTHI KJIETKH KOTOPBIX B TaOnuIe
MeneneeBa OKpallieHsl B
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https://ru.wikipedia.org/w/index.php?title=Period_1_element&action=edit&redlink=1
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https://ru.wikipedia.org/w/index.php?title=Period_2_element&action=edit&redlink=1
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https://ru.wikipedia.org/wiki/%D0%A4%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BE%D0%BD
https://ru.wikipedia.org/w/index.php?title=Period_3_element&action=edit&redlink=1
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https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B4%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B0_%D0%BD%D0%B8%D0%BA%D0%B5%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B4%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B0_%D0%BC%D0%B5%D0%B4%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B4%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B0_%D1%86%D0%B8%D0%BD%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%8E%D0%BC%D0%B8%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B5%D0%BC%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%81%D1%84%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A5%D0%BB%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%B3%D0%BE%D0%BD
https://ru.wikipedia.org/w/index.php?title=Period_4_element&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D1%8C%D1%86%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A1%D0%BA%D0%B0%D0%BD%D0%B4%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D1%82%D0%B0%D0%BD_%28%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%29
https://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BD%D0%B0%D0%B4%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%80%D0%B3%D0%B0%D0%BD%D0%B5%D1%86
https://ru.wikipedia.org/wiki/%D0%96%D0%B5%D0%BB%D0%B5%D0%B7%D0%BE
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B1%D0%B0%D0%BB%D1%8C%D1%82
https://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D0%BA%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B4%D1%8C
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D0%BD%D0%BA
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%BB%D0%BB%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9C%D1%8B%D1%88%D1%8C%D1%8F%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BB%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D0%BF%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/w/index.php?title=Period_5_element&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A0%D1%83%D0%B1%D0%B8%D0%B4%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%BE%D0%BD%D1%86%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%98%D1%82%D1%82%D1%80%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D1%80%D0%BA%D0%BE%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D0%BE%D0%B1%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B8%D0%B1%D0%B4%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%B5%D1%86%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A0%D1%83%D1%82%D0%B5%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B4%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D0%BB%D0%BB%D0%B0%D0%B4%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D1%80%D0%B5%D0%B1%D1%80%D0%BE
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B4%D0%BC%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%B4%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9E%D0%BB%D0%BE%D0%B2%D0%BE
https://ru.wikipedia.org/wiki/%D0%A1%D1%83%D1%80%D1%8C%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BB%D0%BB%D1%83%D1%80
https://ru.wikipedia.org/wiki/%D0%98%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9A%D1%81%D0%B5%D0%BD%D0%BE%D0%BD
https://ru.wikipedia.org/w/index.php?title=Period_6_element&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%B7%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D1%80%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%BD%D1%82%D0%B0%D0%BD%D0%BE%D0%B8%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%BD%D1%82%D0%B0%D0%BD%D0%BE%D0%B8%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D1%84%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%BD%D1%82%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%BB%D1%8C%D1%84%D1%80%D0%B0%D0%BC
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9E%D1%81%D0%BC%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%98%D1%80%D0%B8%D0%B4%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D1%82%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%BE%D0%BB%D0%BE%D1%82%D0%BE
https://ru.wikipedia.org/wiki/%D0%A0%D1%82%D1%83%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%BB%D0%BB%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B8%D0%BD%D0%B5%D1%86
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%81%D0%BC%D1%83%D1%82
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%BE%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%90%D1%81%D1%82%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%BE%D0%BD
https://ru.wikipedia.org/w/index.php?title=Period_7_element&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A4%D1%80%D0%B0%D0%BD%D1%86%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%90%D0%BA%D1%82%D0%B8%D0%BD%D0%BE%D0%B8%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%90%D0%BA%D1%82%D0%B8%D0%BD%D0%BE%D0%B8%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B7%D0%B5%D1%80%D1%84%D0%BE%D1%80%D0%B4%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%94%D1%83%D0%B1%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B1%D0%BE%D1%80%D0%B3%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D1%80%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A5%D0%B0%D1%81%D1%81%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%B9%D1%82%D0%BD%D0%B5%D1%80%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D1%80%D0%BC%D1%88%D1%82%D0%B0%D0%B4%D1%82%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BD%D1%82%D0%B3%D0%B5%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BF%D0%B5%D1%80%D0%BD%D0%B8%D0%BA%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A3%D0%BD%D1%83%D0%BD%D1%82%D1%80%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A4%D0%BB%D0%B5%D1%80%D0%BE%D0%B2%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A3%D0%BD%D1%83%D0%BD%D0%BF%D0%B5%D0%BD%D1%82%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A3%D0%BD%D1%83%D0%BD%D0%BF%D0%B5%D0%BD%D1%82%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%B2%D0%B5%D1%80%D0%BC%D0%BE%D1%80%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A3%D0%BD%D1%83%D0%BD%D1%81%D0%B5%D0%BF%D1%82%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A3%D0%BD%D1%83%D0%BD%D0%BE%D0%BA%D1%82%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A3%D0%BD%D1%83%D0%BD%D0%BE%D0%BA%D1%82%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%BD%D1%82%D0%B0%D0%BD%D0%BE%D0%B8%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%BD%D1%82%D0%B0%D0%BD%D0%BE%D0%B8%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%BD%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D1%80%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B0%D0%B7%D0%B5%D0%BE%D0%B4%D0%B8%D0%BC
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BE%D0%B4%D0%B8%D0%BC
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BC%D0%B5%D1%82%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BC%D0%B0%D1%80%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%95%D0%B2%D1%80%D0%BE%D0%BF%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%B4%D0%BE%D0%BB%D0%B8%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%80%D0%B1%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%94%D0%B8%D1%81%D0%BF%D1%80%D0%BE%D0%B7%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D0%BB%D1%8C%D0%BC%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%AD%D1%80%D0%B1%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A2%D1%83%D0%BB%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%98%D1%82%D1%82%D0%B5%D1%80%D0%B1%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9B%D1%8E%D1%82%D0%B5%D1%86%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%90%D0%BA%D1%82%D0%B8%D0%BD%D0%BE%D0%B8%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%90%D0%BA%D1%82%D0%B8%D0%BD%D0%BE%D0%B8%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%90%D0%BA%D1%82%D0%B8%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D1%80%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%82%D0%B0%D0%BA%D1%82%D0%B8%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A3%D1%80%D0%B0%D0%BD_%28%D1%8D%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%29
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D0%BF%D1%82%D1%83%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D1%83%D1%82%D0%BE%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D1%86%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9A%D1%8E%D1%80%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%80%D0%BA%D0%BB%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BB%D0%B8%D1%84%D0%BE%D1%80%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%AD%D0%B9%D0%BD%D1%88%D1%82%D0%B5%D0%B9%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D1%80%D0%BC%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D0%BD%D0%B4%D0%B5%D0%BB%D0%B5%D0%B2%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9D%D0%BE%D0%B1%D0%B5%D0%BB%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%9B%D0%BE%D1%83%D1%80%D0%B5%D0%BD%D1%81%D0%B8%D0%B9

I'eoxummnyeckme Kiaccupukamum 3J1eMEeHTOB

[IpuHATHIC B TCOXMMUU KJIACCH(DHUKAIIMNA XUMHUECKUX 3JIEMEHTOB OTPAXKAIOT UX PACIPEICIICHHUE
U MOBEJCHHE B MPHPOIHBIX OMOCHEPHBIX MPOIECCaX U CBA3aHBI ¢ XMMHUYCCKMMH CBOHMCTBAMHU
9JIEMEHTOB (pHC. 2).

OOImenpuHATHIMU B HACTOSIIEE BpEMsl CUUTAIOTCS Kiaccuguxayuu B.U. Beprnaockoeo(tabdmn. 2)u
B.M. I'onvowmuoma(taomn. 3).

['eoxumuueckas KiaaccuPUKalus XUMHUYECKHX D3JIEMEHTOB BepHaJackoro ocHoBaHa Ha
Pa3IUYHON CIMOCOOHOCTH XMMHUYECKHUX AJIEMEHTOB yYacTBOBATh B MPUPOAHBIX (UIUYECKUX U
XUMHUYECKHX MPOIECCcax, a TAKKE B UKIUIECKIX OMOC(HEpPHBIX KPYTOBOPOTAX BEIECTB.

1 epynna XapaKTepU3yeTCcsl HEYYacTMEM HX B TJIABHBIX XUMHYECKHX
npoueccax B 6uocdepe 3emau. TonbKo B UCKIIIOUUTENBHBIX CIy4asiX 3TH 3JIEMEHThI CIIOCOOHBI
00pa30BbIBATh XMMUYECKHE COCAMHEHUSI.

1l epynna XapaKTepU3yeTCsl TEM, YTO OHH TIOYTH HE 00Pa3yr0T XUMHUYECKUX
COCIMHEHUH B 3¢MHOH Kope. JIJIsl 3TUX JIEMEHTOB XapaKTePHBI CIUIABHI IPYT C IPYTOM, KOTOpBIE
00pa3yloTcsi M 00pa30BaIMCh B TEPMOJUHAMUYECKHX YCIOBUAX (BBICOKAs TeMmIepaTrypa u
JIaBJICHUE), PE3KO OTIWYHBIX OT YCIOBHI Onochepsl.

111 2pynna — HanOOoJIbIIAs 110 KOJUYECTBY 3JIEMEHTOB rpynmna. J{is
3JIEMEHTOB 3TOM TPYIIIBI XapaKTEPHbI MHOTOYHCIIEHHBIE 00paTUMbIE (LIMKINYECKUE)
XUMHYECKHE MTPOLIECCHI, YACTO MPOXOASILNE IPYU HENOCPEACTBEHHOM YYaCTUH KUBOM MaTEpHH.
Kax b1t 271eMeHT 3TO# TPYyMIbI JAaeT XapaKTePHBIE I ONpeIesIeHHON Teocdephl MOCTOSHHO
M3MEHSIOIINECS COETUHEHUS.

1V ezpynna XapaKTEPU3yETCsE OTCYTCTBUEM WA PEAKOCTHIO
o0pa3yeMbIX UMHU B MIPUPOJI€ XUMHUUECKUX COSAUHEHUN. JIJIsl 3IIeMEHTOB 3TOM rpyIIIbl OCHOBHAs
dbopMma HaxoxkIeHUsI B Orocepe — CBOOOIHBIE aTOMBI, BXOJISIIIHNE B BUJIE TIpUMeceil B
KPUCTAIIMYECKHE PEIIETKU MUHEPAJIOB IPYTUX JIEMEHTOB.

V epynna XapaKTepU3yeTCsl HEMOJIHBIM X OOpallleHueM B MPUPOTHBIX
HUKJIMYECKHX MPOIIeccaX — YaCTh aTOMOB TEPSIETCS B PE3yJIbTaTe PAJUOAKTUBHOIO pacnaja.

VI epynna BBIJICJIEHA T10 MTPU3HAKY UX TE€CHOW B3aMMHOM CBSI3U U
COBMECTHOT'O TIOBEICHHUS B UPE3BBIYAIHO Pa3IMYHBIX YCIOBUAX OnOChEpHI.

[epeuncnure n30bITOUHBIE U ACPUIUTHBIC 3TIEMEHTHI U3 Tpaduka Depcmana.
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I'pynna
JJIEMEHTOB

VI.

B.1. Bepuanckomy»

JIIEMEHTEI

He, Ne, Ar, Kr, Xe

Au, Ru, Rh, Pd, Os, Ir, Pt

H,Be, B, C, N, O, F, Na, Mg, Al, Si, P,
S, Cl, K, Ca, Ti, V, Cr, Mn, Fe, Co, Ni,
Cu, Zn, Ge, As, Se, Sr, Zr, Mo, Ag, Cd,
Sn, Sh, Te, Ba, Hf, W, Re, Hg, Tl, Pb, Bi
Li,Sc,Ga,Br,Rb,Y,Nb, Cs,Ta,In, |

Po,Rn,Ra,Ac,Th,Pa, U
La,Ce,Pr,Nd,Pm,SmEu,Gd,Tb,Dy,Ho,Er,
Tu,Yb,Lu

Yucno

QJICMCHTOB

B IpyIIIIe
5
7
44

11

15

OTHOCHUTEIBHOE
KOJIMYECTBO
BIIEMEHTOB

B rpymre, %
5,44
7,61
47,82

11,95

7,61
16,3



BcraBbTe 110 HECKOJIBKO 3JIEMEHTOB B Ipymnmnax «[ eoOXMMHUYECKON KilacCU(UKALIUU 3JIEMEHTOB
no B.M. Bepuanckomy»

Yuciao
OTHOCHUTEILHOE
KOJHUYECTBO DJIEMEHTOB
['pynima 35memMeHToB DJIEMEHTHI AJIEMEHTOB
B rpymire, %
B rpymme PYHe,
I. bnaropoaHsbie ra3bl 5 5,44
Il. biaropogusie 7 7,61
METAJLIBI
III. ukmuaeckue 44 47,82
DJIEMEHTHI
IV. PaccestHubie 11 11,95
DJIEMEHTHI
V. PagnoaxkTuBHbBIE 7 7,61
DJIEMEHTHI
VI. PenkoszeMennHbIE 15 16,3
DJIEMEHTHI

['eoxummueckas kaaccuUKaIms XUMUYECKUX JIEMEeHTOB 110 B.M. ['onpammMuaTy Hanummre
Ha3BaHWE TPYII

Fe, Co, Ni, Ru,Rh, O, F,CI, Br, Fe, I, S, Se, Te, As, H,C,OClLBrl, C,HO,N,P,
Pd, Os, Ir, Pt, Au, Re, Li, Na K, Rb, Cs, He, Ne, Ar, N, Kr, S, Cl, Br, |, B,
N, P, C, Ge, Sn, Ba, Be, Mg, Ca, Sr, B, Sb, Bi, Pb, Ga, Xe Na, K, Mg
Al, Se, Th, U, Si, Ti, Co, Cu, Zn, Mo In, Tl, Zn, Cd,

Zr, Hf, V, Nb, Ta, Cr, Hg, Cu, Mo Ca,

W, Mn, P35 V, Mn, Fe

Knaccudukanus B.M. NonpammMuara ocHoBaHa Ha (PU3MKO-XUMHUYECKUX MPUHLIUTIAX
pacnpeneseHus XMMUYECKHUX DJIEMEHTOB B PA3JIMYHBIX TUIIAX IPUPOJHBIX COCIUHEHUM.



Hanuwume nazeanue cpynn 3J1emMenn o6 Komopble Xapakmepus3yomc Cﬂe()yIOH/[MMM
xapakmepucmukm.

Cuoepoghunvrvle s1emenmol XapaKTEPU3yIOTCS HAKOIIJICHUEM UX B MPEIOoIaraéMoM KUIKOM
HKEJIe3HOM si7jpe 3eMITH U B METAJUTMUECKOH (paze METCOPHUTOB.

JlumocghunvHule s1emenmsl KOHIEHTPUPYIOTCS B MAHTUU U KOope 3eMIiu, 00pa3ys
MHOTOYHUCJICHHBIE COSAMHEHUS B BH/IC OKCHJIOB, CHJIMKATOB WJIM COJIEH KUCIOPOCOIePIKAIINX
KHCJIOT.

Xanvroghunvhvie 2nemenmol XapaKTEpU3yIOTCS BCTPEYAEMOCTBIO B 36MHOM KOpPE, B OCHOBHOM, B
BUJIC COCMHEHUH C cepoil — CyNb()UIHBIX MUHEPAIIOB.

AmmocghunvHole 21emenmpl XapaKTEPU3YIOTCS TEM, YTO B CBOOOITHOM BHJIC WK B (hopme
ra3000pa3HbIX COCTMHEHUN KOHIIECHTPUPYIOTCS B ra30BOM 000J0uke 3emiin — atMocdepe.

Buoghunvuvie snemenmol XapakTepu3yt0TCs KOHLIEHTPUPOBAHUEM B JKUBBIX OpraHU3Max WU
MPOJIYKTaX UX KU3HEACSTEIIbHOCTH.

KOHTPOJIBHBIE PABOTBI 110 PA3JAEJTY ®AKTOPHI U TUIIbI MUT'PAIIU
XUMHNYECKHUX 3JIEMEHTOB

BapwuanT 1

1. JlaiiTe onmpeneneHrne TeOXUMHUUECKUM OapbepaM. Tumnsl 6apbepoB (110 pa3IMIHBIM
kputepusiMm). KoHTpacTHOCTh U rpaueHT Oaphepa. 3HaueHue 6apbepoB.

2. MexaHu3Mbl MacconepeHoca B (PU3UKO-XUMUYECKOW MUTPALIUU DJIEMEHTOB.

3. OKHCIHTETbHO-BOCCTAaHOBUTENIBHBIC MPOIIECCH B 3eMHOM Kope. Kakue okucnurensHo-
BOCCTaHOBUTENIbHbIE OOCTAHOBKH BBIJIEJIEHBI B TEOXUMUHU.

Bapuant 2

1. JlaiiTe onpeneneHne reoXuMuIeckuM 0aprepam. Turbl 6apbepoB (TI0 pa3IUuIHBIM
KputepusimM). KoHTpacTHOCTH U rpasiveHT Oapbepa. 3HaueHue 0apbepoB.

2. MexaHu3Mbl MaccoriepeHoca B GU3NKO-XUMHUECKON MUTpaIlK 3JIEMEHTOB.

3. OKuCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOLIECCH B 3¢MHOM KOpe. Kakne OKMCIUTEIbHO-
BOCCTaAaHOBUTCIIbHBIC O6CTaHOBKI/I BBIJACJICHBI B TCOXUMUH.

Bapuant 3

1. JlaiiTe onpeieneHre TeOXUMUIecKUM O6apbepam. Turmbl 6apbepoB (10 pa3IMYHbIM
kputepusiMm). KoHTpacTHOCTh U rpaiueHT Oaphepa. 3HaueHue 6apbepoB.

2. MexaHu3MBbl MacconepeHoca B (PU3MKO-XUMUYECKON MUTPAIIH HJIEMEHTOB.

3. OKHCANTENBHO-BOCCTAHOBUTEIBHBIE IIPOLIECCH] B 3eMHOM Kope. Kakue okucinuTeabHo-
BOCCTaHOBUTEJIbHBIE OOCTAHOBKH BBIJIEJICHBI B TEOXUMHUHU.
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