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Pabouas mporpamma nucuuruinabl «I'eoxumus u reodusuka 6uocheps» paspa-

Gorana na ocsose ®I'OC BO no nanpasnenuio noarorosku 05.03.06 «Dkonorus ¥ npupoo-
NOJIb30BAHHE Y, YTBEPKACHHOIO npukazoM Munncrepcrsa oSpazosanus 1 Hayku PO No 998 or
11.08.16 r. (8 pex. Ilpukaza MuroGpuayku Poccuu ot 13.07.2017 r., Ne 653).

Astop:
K.0.H., Jlouent Kadeaps

Goranuku u obuedl IKOIOruK E. A. IlepeGopa

PaGouas nporpamma ofcykieHa H PEKOMEHIOBAHA K YTBEPAKICHHIO pemenneM Kadeaps Gora-
HHKH # o0wed sxonorun ot 10.03.2020 r., npotokon Ne 7.

3asenyrommii kadeapoit

GoTaHKKK ¥ o01eH IK0I0ruN,
A.6.1., mpodeccop W . b. Kpusopotos

PaGouas nporpamma 0100pesa Ha 3ace/IaHHH METOMYECKOl KOMHCCHH (aKy IBTeTa arpoHOMHH i
akonorun 01 30.03.2020 r., nporokon Ne 7.

[Tpeacenarens
METOIHYECKON KOMHCCHH,
K.C.-X.H., IOIlEHT 0 ~~  T. 5. Bposkuua
PykoBoaurens
OCHOBHOI npodeccHonaIbHOl
o0pa3zoBaTebHON NPOrpaMMbl, %
k.6.1., mpodeccop - H. B. Yepusunesa



1 Ileap 1 3212491 OCBOEHHS JUCIHHILIHHBI

Heab ocBoenust nucuuiuinibl «l'eoxumus u reodpusuka Ouocdepb» — hopMHUpOBaHHE
KOMIUIEKCA 3HAaHUH U MPAKTUYECKUX YMEHUN B 001aCTH TEOXUMHH OKPYXKAIOMICH CPEIbL.

3agaum AUCHUIIMHBI:

— BJIaJICHHE 3HAHUSAMHU B 00JIACTH TEOPETUYECKHX OCHOB I'€OXMMHUHU U T€O(PH3UKU OMO-
cdepbl, OCHOB MPUPOIOTIOIH30BAHMS, SKOHOMUKU MPUPOIOTIOIB30BAHMS, YCTOMUYNBOTO PA3BUTHA.

2 llepevyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHsI 110 JUCIUILINHE, COOTHECEHHbIX
¢ IJIAaHMpyeMbIMH pe3yabTaTtamu ocBoenusi OIIOII BO

B pe3yabTare 0cBOeHUS TMCUMILINHBI (POPMUPYIOTCH CJIeYIOIIMe KOMIIeTEeHIIUM:

[1K-18 — BnageHue 3HaHUSMHU B 00JIACTU TEOPETUYECKUX OCHOB F€OXMMHH U T€O(U3UKU
OKPY>KaIoIleH Cpejibl, OCHOB IPUPOIOTOIb30BAHMS, SKOHOMUKH IIPUPOIOTIOIB30BaHUS, YCTONYH-
BOT'O Pa3BUTHSL.

3 MecTto aucuuniussl B crpykrype OIIOII BO
«["'eoxumus u reopusrka Ouocheps» sBiIAETCS AUCHUIUIMHON BapraTtuBHON yactu OIIOIT
BO noarorosku oOyuaromuxcs no HanpasieHuto 05.03.06 Dxosnorus u npupo10noIb30BaHUE,

HaIIpaBJICHHOCTDb «DKOJIOTHS B IMPHUPOIOIIOJIB30BAHUCH.

4 Oobem aucnunanHbl (108 yacos, 3 3a4ETHBIX €AMHUIT)

Buner yae6HoI paboThI Obnem, Hacos
Ounas | 3aouHas
KounrakTHas pa6ora S7
B TOM YHCIIE:
— ay/IMTOpHAsl 110 BUJaM Y4eOHbIX 3aHATHH 54 -
— JICKIIUH 22 -
— MpaKTHYECKue 32 i
(;1aboparopHbIie)
— BHEayJJUTOpHAast 3 -
— 3aueT - -
— JK3aMeH 3 -
— 3alIUTa KypCOBbIX paboT (IIPOEKTOB) - -
CamocrosiTeibHas paGora 51 i
B TOM YHUCIIE:
— KypcoBas paboTa (IIpOeKT) - -
— IPOYME BUJIbI CAMOCTOSITEIbHON pabOThI ol -
HToro nmo jucuunjInge 108/3 )




5 Coep:kanue QU CHUTTHHBI

[To uToram n3ydaeMo JUCHUIUIMHBI 00YYArOIIUECS CAIOT SK3aMEH.
JucuunnuHa uzydaercs Ha 4 Kypce, B 8 cemecTpe.

Conep:xaHue U CTPYKTYPA JUCHUIIMHBI: JEKIUU U CAMOCTOSITe/ILHAsI padoTa 1o 04-
Hoi1 popme 00yueHMsI

Tema. OcHOBHBIE BOIIPOCHI

dopmupyemeie
KOMIIETEHIINHT

Cemectp

Buzpl yaeOHON pabOTHI, BKIIIOYAs ca-
MOCTOSATENbHYIO pabOTy CTYI€HTOB U
TPYJIOEMKOCTb (B yacax)

JICK-
U

MIPaKTH-
YECKUE
3aHSATHUS

nabopa-
TOPHEIE
3aHATHUS

CaMoCTO-
SITeTbHAs
paborta

Bronnas nekuus. [Ipenmer u
3a1aun Kypca «['eoxumus u reo-
¢duzuka ouocdepnr». CraHope-
HHUE HAYKH, MECTO B CHCTEME
Hayk 00 okpy»xartorieit cpene. Oc-
HOBHBIC JTaIlbl PA3BUTHS T€OXH-
Mun 6rocdepsl. I 'eoxummuueckue
¥ Teo(pU3NIeCcKre METO/IbI TTOVC-
KOB I0JIE3HBIX HCKOMAEMbIX.

I1K-18

['eoxumust reochep Cpennuit
XUMHYECKHH COCTaB JIUTOCHEPHI
U TIOHSITHE O KJIapKaxX. 3aKOHO-
MEPHOCTH PaCHpOCTPaHEHUS XU-
MUYECKHUX DJIEMEHTOB. [ J1aBHBIE
U paccessHHbIE XUMHUUYECKHE 3Jie-
MEHTBL. ['eoxumuyeckass HEOJ-
HOPOJIHOCTb JIMTOC(HEPHI.

[1K-18

buocdepa kak nanamadraas
cdepa. buocdepa u nanamader
3emuid. 'panuipl JanamagTos.

I1K-18

MurpanroHHas ¥ reOXUMHYe-
CKasi CTpYKTypa JIaHa1magToB.
Bunber murpatmu. Boznyiisas,
BOJIHAs1, OMOTreHHas ¥ TEXHOIeH-
Hasi Murpauuu. BHyrpeHHue u
BHEITHKE (PaKTOPhl MUTPALINH.
Paznenenue nanmmadToB mo
YCIIOBHSIM MUTPAITHA XHMHYE-
CKHX DJIEMEHTOB (JJIFOBHAJILHEIE,
CyIiepakBaJbHbIE, CYOAKBAITb-
HBIC).

[1K-18

brorennas murpars. [lonstue
0 >kuBOM Beliecte. OOpa3oBa-
HHE )KHBOTO BEILIECTBA U €T0
cpenHuil coctaB. buomacca u
©XKEero/iHasi MpOAYKIMs KaK napa-

[1K-18




Tema. OcHOBHBIE BOIIPOCHI

dopmupyemeie
KOMIIETEHIINHT

Cemectp

Bunpsl yaueGHON pabOTHI, BKIIOYAs ca-
MOCTOSITETIbHYIO Pa0OTy CTYICHTOB U
TPYJIOEMKOCTB (B yacax)

JICK-
U

MIPaKTH-
YECKUE
3aHSATUS

nabopa-
TOPHEIE
3aHATHUS

CaMoCTO-
SITeTbHAs
paborta

Metpbl Janamadra. Opra-
HU3MBI-KOHIICHTPATOPHI U JIEKOH-
LIEHTPaTOpbl.. buoreHHas akky-
MYJISLNS SJIEMEHTOB.

[TpupoHbIe ¥ TEXHOTEHHBIE I'e0-
XUMHYECKHE aHOMaIuH. 1 eoxu-
Mu4eckre oapbepbl. OU3NKO-XH-
MUYECKHE, MEXaHUYECKUE, OHO-
TCOXUMHUYECKHE U TEXHOTCHHBIC
Oapbepbl. CucTeMaTuKa reOXuMu-
YEeCKHUX 0apbepOB U BUJIbI aHOMa-
JIVH.

[1K-18

OCHOBHBIE COCTaBIISIFOIIHE OHO-
TEOXMMHYECKOT0 KPYrOBOPOTa
BEIIEeCTB. ABTOTPOQHBIN OHO-
reHe3. 30HaIbHbIE pa3inyus Oro-
TEOXHMHUYECKOT0 KpyroBOpoTa
MaKpo- ¥ MUKpO271eMeHTOB. [lo-
Kazarenu OMopWILHOCTH U OHO-
reHHocTH ArieMeHToB. Koaddu-
IIUEHT OMOTeOXUMUYECKOM aK-
tuBHOCTH (KB).

I1K-18

3oomexanoreHes. Pomis ;KMBOT-
HBIX B TIEPEMEIIICHIH BEIIECTBA B
nanamadrax. JKuBoe BemecTBo
1 I7100aabHBIA OMOJIOTMYECKHAI
KpPYTrOBOPOT XUMUYECKHX 3JIe-
MEHTOB.

I1K-18

["anorenes, cynbduaorenes.
VYcnoBus U GpakTopsl, onpeaens-
IOLIHE NTPOTEKAHUE TAIOTEHE3A.
JIpeBHue coneBbIC AKKYMYJISLIUN
U WX MPOSIBJIEHHE B COBPEMEHHBIX
nanamadrax. ['ajgorenes B KoH-
THHEHTAJIbHBIX 03€pax, IpH 3a-
MEp3aHUU MOPCKUX Boa. Cyib-
¢dunorenes

I1K-18

10

Herpurorenes. @opmsl 1€TpUTO-
reHe3a. 3aKOHOMEPHOCTH U (ak-
TOPBI, OIPEACIISIONIHAE POTEKa-
HHE JICTPUTOTeHE3a.

I1K-18

11

DKOreoXumusl, 370pOBbE IKOCH-
CTEM U YeJIOBeKa. DKOr€OXUMHS,
DKOTOKCHKOJIOTHS M DKOJIOTHYEC-

[1K-18




o o Bunpsl yaueGHON pabOTHI, BKIIOYAs ca-
E s MOCTOSATENbHYIO pabOTy CTYI€HTOB U
No 0k § TPYAOEMKOCTB (B yacax)
n/ Tema. OcHOBHBIE BOIIPOCHI S5 g
S 2 5 _ | mpakTu- | nmabopa- | caMocTo-
. sz O T yeckue TOPHBIC | SITCIbHAS
e = W sansus | samsus pabota
ckuii puck. [IprpoaHblie U TEXHO-
TeHHBIC OMOT€OXUMHUYECKHE TTPO-
BUHIMK. MeTarm3anus okpyxa-
FOLLIEH IPUPOJHOM CPEbL.
HToro 22 32 — 51 |

6 IlepeyeHb y4yeOHO-METOAMYECKOT0 OOecleYeHUs [JIS CAMOCTOSITeJIbHOW PadoThl
00y4YaKIIUXCS 10 TUCHHILINHE

MeToauyeckue ykazaHus (1J1s1 CAMOCTOATEIbHON padoThI)

1. Anekceenko B.A. Meramiel B okpyxKaroriei cpeae. OreHKa 3K0JI0r0-reOXMMUYECKUX
M3MEHEHUH [DNeKTpoHHBIN pecypc]: coopHuK 3amay/ Anekceenko B.A., CyBopunos A.B., Bna-
coBa E.B.— DnekrpoH. TekcroBsie manuasie.— M.: Jloroc, 2012.— 216 ¢.— Pexum jmoctyma:
http://www.iprbookshop.ru/9054. — 5BC «IPRbooksy, o napoiito

2. 'eoxumus u reodusuka omochepsr : yaed. mocodue / 1. A. Autonenko, . @. Bricor-
kag, 0. FO. Hukudopenko, E. A. Ilepebopa. — KpacHomap : Ky6I'AY, 2018. — 89 c. — Pexxum
JIOCTYyTIA:
https://edu.kubsau.ru/file.php/104/GEOKHIMIJA_|_GEOFIZIKA_BIOSFERY_uchebnoe_poso
bie 416096 v1 .PDF

3. I'eoxumus okpyxaromeit cpesl : yueOHoe mocodue / coctaButenu O. A. Ilocnenosa.
— CraBponons : CTaBpOMOIbCKHIA TOCYAaPCTBEHHBIN arpapHbiidi yHuBepeutet, 2013. — 134 c.
— Pexum noctyna: http://www.iprbookshop.ru/47295.html

4. Kapukos B.A. OcHOBBI pu3NUECKON TEOXUMUH [ DIEKTPOHHBIN pecypc|: yueOnuk/ XKa-
pukoB B.A.— DnektpoH. TekcToBbie naHHbIle.— M.: MOCKOBCKHI rOCyAapCTBEHHBIN YHUBEPCHU-
TET umenn  M.B. JlomoHOCOBA, 2005.— 656 c—  Pexum  pocryma:
http://www.iprbookshop.ru/13063. — 3bC «IPRbooks», mo napo:ro



http://www.iprbookshop.ru/9054
https://edu.kubsau.ru/file.php/104/GEOKHIMIJA_I_GEOFIZIKA_BIOSFERY_uchebnoe_posobie_416096_v1_.PDF
https://edu.kubsau.ru/file.php/104/GEOKHIMIJA_I_GEOFIZIKA_BIOSFERY_uchebnoe_posobie_416096_v1_.PDF
http://www.iprbookshop.ru/47295.html
http://www.iprbookshop.ru/13063

7 ®OoH/1 OLIEHOYHBIX CPeCTB /1JIsl MPOBeAeHUs MPOMEeKYTOUHOM aTTecTalluu

7.1 TlepeyeHb KOMIIETEHIIHIi C YKa3aHHEM ITamnoB UX (POPMHPOBAHUA B Ipolecce

ocsoenus OITIOII BO

Howmep cemecTpa*

Otansl GOPMHUPOBAHUS U IPOBEPKH YPOBHS CHOPMUPOBAHHOCTH
KOMITETEHIMH TI0 TUCIUIUIMHAM, TPAKTUKAM B IIPOIIECCE OCBOE-
Hus OIIOIT BO

BOI'0 Pa3BUTHUS

[1K-18 — BriajgeHue 3HAHUSIMH B 00JIACTH TEOPETUYECKUX OCHOB T€OXUMUU U TeO(PH3UKU OKPY-
JKAFOIIEH cpellbl, OCHOB MPHPOIONIOIE30BaHMS, SKOHOMHUKH IIPHPOIOTIOIE30BAHMSI, YCTOWYH-

2,4

0O 0 OO O

b2.B.01.01 IlpakTuka 1mo mory4eHuIo MepBUYHBIX MTPOdeCccHo-
HATBHBIX YMEHHUH U HABBIKOB, B TOM YMCJIC IEPBUYHBIX YMCHHH U
HABBIKOB HAYYHO-HCCIIEA0BATEIbCKOM 1eATEIbHOCTH

b1.b.22 YcroituuBoe pa3Burue

b1.B./IB.01.01 OcHOBBI NpUpOAOIIOIB30BAHUS

b1.B.JZIB.01.02 OCHOBBI CENbCKOXO3IHCTBEHHON YKOJIOTHH
b1.B.02 DxoHOMUKa IPUPOIOIIOIH30BAHUS

b1.B.17 'eoxumus u reopusnka 6nocheps

b3.5.01 3amura BeITycKHOM KBaIM(DUKAIIMOHHOM paboThl, BKIIIO-
Yasi OJIFOTOBKY K 3aIIUTE U MPOLEIYPY 3alTUTHI

* HOMep CEMECTPa COOTBCTCTBYCT OTAIly (1)0pMI/Ip0BaHI/I$I KOMIICTCHLIN

7.2 Onucanue noka3artejeii 1 KpuTepueB OLEHUBAHMS KOMIETEHIUIl HA pa3jny-
HBIX JTanax ux ()OpMHUPOBAHUSA, ONIMCAHUE IIKAJIbI OLlEHUBAHUS

YpoBEHBb OCBOEHUS
One-
HEYJIOBJIETBO-

ITnanupyemsie pe- PHTEITbHO YIIOBJIETBOPH- HOU-
3yJbTaThl OCBOE- (MHIMATS- TEIbHO (MI/\I’- Xoporo OTJIHHO HOE
HUS KOMIIETEHIINT HBIH He 10- HUMAJIbHBIH, (cpennwmii) | (BbICOKHI) | cpen-

IIOPOTOBBII) CTBO
CTHUTHYT)
[1K-18 — BageHne 3HaHUSIMU B OOJIACTH TEOPETHYECKUX OCHOB T€OXHMUU B T€OUZNKU
OKPY>KaIOILEN Cpe/ibl, OCHOB ITPUPOAOIOIB30BaHNUsA, SJKOHOMUKH TPUPOIOTOIb30BaHUS,
YCTOMYHMBOI'O Pa3BUTHUS
3HATD: YpoBeHs 3Ha- | MUHUMAaNbHO | YPOBEHB YpoBeHb Komo-
OcHoBHBbIE TIPU- HUW HAXKE JIOIIyCTUMBIN | 3HAaHUU B | 3HAHUH B | KBUYM
YUHBI H3MEHEHUS MHHHMAaJIb- YpOBEHb 3Ha- | 00beMe, co- | oobeMme, co- | Pede-
(bu3UKO-XUMHYe- HBIX TpeOOBa- | HUH,  JOIY- | OTBETCTBY- | OTBETCTBY- | paThl
CKHX CBOWCTB Ma- | HUH, UMENU IIEHO MHOIO | IOLEM IIpo- | oweM npo- | TBop-
TEpHaJioB, U3AENTUN | MECTO TpyOble | HErpyOBIX rpaMMe MOJI- | rpaMme YEeCKoe
U BELIECTB. OLIMOKH OLIMOO0K TOTOBKH, JI0- | IOJATrO- 3aja-
MyLIEHO He- | TOBKU, 0e3 | Hue
CKOJIBKO He- | OIIMOOK TecTsl
rpyObIX Bo-
OIMO0K IIPOCHI
YMETD: [Ipu pemrennu | IIpoaemon- IIponemon- | [IponemoH- | u 3a1a-
OLIEHUBATh MOCTE/- | CTAaHAAPTHBIX | CTPUPOBAHBI | CTPUPOBAHBI | CTPUPO- HUs
CTBUSI HETaTUBHOTO | 3a/1a4 HE MPO- | OCHOBHbIE BCE OCHOB- | BaHbl ~ BCE | A
BO3ICUCTBUS OTXO- | IGMOHCTPU- | YMEHHs, pe- | Hble YMEHHUs, | OCHOBHBIE | IIPOBE-
pelIeHbl Bce | YMEHMs, NeHUS




YpoBEHBb OCBOEHUS

Ore-
HEYJIOBJIETBO-
[Tnanupyemslie pe- PHTEITbHO yIOBJIETBOPH- HOY-
3yJbTaThl OCBOE- (MHHIMATS- TEIbHO (MIiI'- Xoporo OT/H'IHO HOE
HHSI KOMIIETEHLUH MBI He 710~ HUMAJIBHBIH, (cpenuuit) | (BeICOKMIT) | cpen-
MIOPOTOBBI) CTBO
CTHTHYT)
JIOB Ha OKpY’Xaro- | pOBaHbl ~ OC- | IIEHbI THIO- | OCHOBHBIC peILIeHbI 39K3a-
LIyI0 IPUPOAHYIO | HOBHBIE YyMe- | BbIE 3aJlayd C | 3aJa4d C He- | BCE OCHOB- | MEHA
Cpely U HacelleHue | HUsS, HMEJNH | HerpyObIMU rpyObIMUI HBIE 33]]a4u
TEPPUTOPUH. MecCTO TpyObie | ommrOKamu, omuOKaMH, |C  OTAEIb-
OLINOKHU BBITIOJTHEHBI BBIMIOJIHEHBl | HBIMU ~ He-
BCE 3a/laHus, | BCe 3aJaHus | Cylle-
HO HE B IOJI- | B TIOJHOM | CTBEHHBIMHU
HOM 00BEME o0beMe, HO | Hemoue-
HEKOTOpBIE C | TAMH, BBI-
HEJI0UeTaMU | MOJTHEHBI
BCe  3aja-
HUS B TOJ-
HOM  00B-
eme
BJIAJAETh: IIpu pemiennu | Umeercss mu- | [Iponemon- | I[Ipomemon-
HaBBIKAMH OLICHKH | CTAHJIAPTHBIX | HUMAaJIbHBIN CTPUPOBAHBI | CTPUPO-
MIPeIIOKEHUH 110 3a/1a4 He Mpo- | Habop HaBbI- | 0a30BbIE BaHbI
HCI0JIb30BAHUIO JEMOHCTPHU- KOB IS pE- | HABBIKK TPHU | HABBIKU
CPEICTB DKOHOMHU- | pOBaHbl 0a30- | MIEHUSI CTaH- | pEUICHUH npu  perie-
YECKOTr0 CTUMYJIM- | BbI€ HAaBBIKH, | JAPTHBIX 3a- | CTaHIAPT- HUU He-
pOBaHMsI PAa3BUTHUS | UMEIIM MECTO | Jady ¢ HEKOTO- | HbIX 3a/la4 C | CTaHJapT-
pBIHKa COBITAa BTO- | TpyObIe pPBIMH  HEJO- | HEKOTO- HBIX 3aj]a4
PUYHBIX MaTepua- | OLIUOKHU yeTamu peIMH Heno- | 6e3  omIu-
JI0B (I1acT™Mace, yeTaMu OOK U HeJO-
OyMmaru u KapToHa, YETOB

OTpabOTaHHBIX aB-
TOIIIMH, THIIEBHIX
0TXO0JI0B, OTpabo-
TaHHBIX Macell,
He(TEeNnpOayKTOB,
CTPOUTENBHBIX OT-
XOJIOB, OTXOJIOB
TEKCTUJIS ¥ TKaHEeH,
JPEBECHBIX OTXO-
JIOB, IPYTUX BUIOB
OTXOJIOB) JJIs1 o0ec-
MEYCHUSI UX 1aTTb-
Hele nepepa-
OOTKH.




7.3 TunoBble KOHTPOJIbHbIE 3aJaHHUs WJIM HMHbIe MaTepuajbl, HEOOXOAMMbIE JIf
OLIEHKM 3HAHMIi, YMEHHIi, HABBIKOB, XapaKTePU3YIIUX 3Tanbl (JOPMUPOBAHHUS KOMIIETEH-
uuii B mpouecce ocsoenusi OINOII BO

Onenounsle cpencTBa pa3padboTtansl B coorBeTcTBUU ¢ [11 Kyol'AY 2.2.4 «Donn onieHOY-
HBIX CPEICTBY.

Temul pechepamos
1 ['eoxuMuveckre aHomManuu — 6Jaro u 3710.
2 Kypckast MarHuTHast aHOMaust (KeM, KOTJia U KaK OTKPBITA).
3 Hosrie METOAbIL [[O6BI‘II/I IIOJIC3HBIX UCKOITaEMBbIX.
4 Murpanus XdMUYECKUX JIIEMEHTOB (Melb, IMHK, CBUHEI], OJIOBO) B IPH-

poze, 100bIYa, HCIIOJIb30BaHHE YeTIOBEKOM, HAHOCUMBIN BPE/.
5 Tsoxenble MeTaibl U 3J0POBbE YEJIOBEKA.
6 XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH CPEAbI MPOMBIIIIEHHOCTHIO.
7 Pacrenuss u uyucroTa npupOIHON Cpebl.
8 XHUMHUYECKOE 3arpsI3HEHNE MPUPOIHBIX BOJI.
9 [Ipobnema TemoBoi cMepTy BeeneHHOM.

10 [TpakTHveckoe 3HaYCHUE TCOXUMHUHN OUOCPEPHI.

11 [TpupoaHbIe OMOreOXMMUYESCKUE TIPOBHHITUH.

12 DopMHPOBAHUE TEXHOTEHHBIX OMOT€OXMMUYECKUX IPOBUHIIUI.

13 Meraimm3zanus OKpy»Karolen HIpupoaHOU cpebl. TeXHOreHHbIE aHOMAIUN
TSOKEITBIX METAJLIOB.

14 Jerpanatus 030H0Boro cnos. (IIpuuuHb BO3HUKHOBEHHS 030HOBBIX JBIP.

MesxayHapoaHble IPOrpaMMBbl 3aLIUTHI 030HOBOTO cilosl. BiusiHue ynabsrpaduo-
JIETOBOT'O M3ITy4EHHs Ha )KUBOW OpraHU3M).

15 Kucnornsle ocaaku. (MexaHn3M BO3HUKHOBEHMSI KUCJIOTHBIX J10%kei. Bpen,
HAHOCUMBIN KUCIIOTHBIMH OcaJikaMu. Mepbl 00pbOBI € 3aKUCIEHUEM OKpYKa-
OLIEH Cperbl).

16 I'maporeoxumusi MOA3EMHBIX U IPYHTOBBIX BOJ. (OCHOBHBIE IPHUYMHBI 3arpsi3-
HEHHS BOJIbI U MTPUHIIMITEI 00pbOBI ¢ HUMU. BeriecTsa, pazpyiiaeMble MUKpPO-
OpraHu3MaMH, U H3MEHEHUE COCTOSTHUS BOJIbI).

17 JKn3HB — XMMHYECKOE IPOU3BOJHOE 36MHOU KOPBI.

18 BnusiHre X03511CTBEHHOM ESITEIbHOCTH YEI0BEKA HA T€OXUMUYECKUE LIUKITBI
JJIEMEHTOB.

19 ['eoxumMus TeXHOTEHE3A U TTPOOIIEMBI 3arps3HEHHUS OKPYXKAFOIIEH IPUPOTHOM
cpepl.

20 UYenoBeueckoe 00IIECTBO KaK T€OXUMHUYECKUH (pakTop.

21 BiusiHre X0341CTBEHHON ACSITEILHOCTH YEIOBEKA HA TEOXUMUYECKHE IIUKIIbI
AJIEMEHTOB.

22 Pors TexHOTEHE3a B TIpOIIeccax mepepacrpe/iesieHus 1 HAKOTUICHHSI COJIEH B

nmanmadTax (OpolIieHne, BTOPHYHOE 3aCOIeHHe, 3a00IauBaHUe U OCOJIOHIIE-
BaHUE MTOYB).

Konumponwvnoie (camocmosmenvHbvle) padomol

3a/iaHus K CaMOCTOSITENIbHBIM M KOHTPOJIbHOHM paboTaM Ha KOHTYPHBIX KapTax COCTABIICHBI
10 BapUaHTaM.

Tabnuua — 3ajanue Ha KOHTYPHBIX KapTax



1. Mera- u makpo-apeHbl: peka Bosra (mputoku Oka, Kama)

peka O0b (mputoku Upteim, Tobom, Uimmm)

peka Enuceii (mpuroku Anrapa, Huxnss TyHrycka,

ITogxamennast TyHrycka)

peka Jlena (mputoku Bumoii, Anjan)

2. Hanectu 3amknytsie KJIT'C:

- HpHKaCHHﬁCKaﬂ HHU3MCHHOCTB, TypaHCKa;{ HU3MEHHOCTb

- }O-B u LenTpanpubiii Kazaxcran: Anakyiabckas KOTJIOBHHA

banxamnickas koTiI0BHHA

Tenrus-KyprauappKMHCKast KOTJIIOBUHA

- anmagHo-Cubupckas paBHUHA, OeccTounble o3epa (bonbimoii Year, Uk, Tennc,
Yo6unckoe, Caprian, TannoBo, Masnbie Yanb)

- ['opel Taup-1llane, [Tamupo-Amnaii, Konernar

- Pexu Mypra6, Temxen, 3epaBman, Kamkamapes, Tanac, Uy

Tecmot
V1: {{1}} Ucropus pa3BUTHSI F€OXMMUU U reOQU3UKH OHOChEPHI

[Beinapckum xumrukoMm XpucrtuanoM IllenOeirinom B 1838 ObLT BBEJICH TEPMUH. ..
OMoreoXnuMus
TEOXUMUS
reopusnka

Hayxka, usygaromiasi pacupoCTpaHEHHOCTh XUMHUYECKUX DJIEMEHTOB B 3€MJI€ U MX CTaOMIIBHBIX
M30TOIOB, 3aKOHOMEPHOCTH KOHIICHTPAIUU M MUTPALUUA XUMHUYECKUX 3JIEMEHTOB B Pa3IMUHBIX
reocdepax B 3aBUCUMOCTH OT BHEITHUX M BHYTPEHHUX (DAKTOPOB HA3BIBACTCHA. . .
reoXuMs
MUHEpPAJIOTUs
IIOYBOBEICHHE
reoJIorus
K MeTosaM reoXuMHH HE OTHOCSTCS. ..
re0JOrn4ecKue
MaTeMaTUYEeCKHe
TUAPOJIOTUYECKUE
XUMHUYECKHE
¢duznueckue
K pa3znenaM reoXxuMuu He OTHOCATCS. ..
aHAJIUTUYECKask XUMUS
reoxumus Janamadgra
36MHOW MarHeTU3M
Teoputo MUHEPaIBLHOTO MUTAHUS pacTEHUN pa3padoTail. ..
1O. JInbux
B.B. [loxyuaes
@.Y. Knapk
ABTOD yueHus o Guocdepe...
3. 3r0ce
9. I'ekkenpb
M. JIomoHOCOB
B.A. Bepuanckuii
Buocdepa —a370...
COBOKYITHOCTb KUBBIX OPIraHU3MOB
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COBOKYITHOCTb CpeJl OOUTaHUs JKUBBIX OPraHU3MOB

IIPOCTPAHCTBO HAa MIOBEPXHOCTH 3€MHOIO Il1apa, B KOTOPOM PaclpOCTPaHEHBbI KHUBBIE CYIIE-

CTBa

cdepa B3aMMOACHUCTBUS NMPUPOJIBI U 00IIECTBA, B MpeesiaX KOTOpOil pasyMHas yeloBeye-

CKasl 1eATeJIbHOCTh CTAaHOBUTCS TJIaBHBIM, ONPEAEIISIOINM (GaKTOPOM pa3BUTHUS
Paznen reoxumuu 1 GU3NUECKO reorpaduu, U3y4arouni XUMHYECKUI COCTaB U MUTPALIAIO XH-
MHYECKUX 3JIEMEHTOB B reorpaduueckux Janamadrax — 31o...

XuMUS naHamadra

reodusnka Janamadgdra

reoXuMus JanamadTa
LlenTpanbHoii 3afaueil nccienoBaHus reopU3uKH ABISAETCA. . .

U3y4eHHE CTPOCHUS 3eMIIM U er0 0COOCHHOCTEH

U3y4eHHe CTPOCHHUS )KUBOT'0 BELIECTBA B Ouochepe

M3Y4EHHE IPOLECCOB, IPOUCXOIAIINX B 3EMHOI KOpe
Brnepssie Tepmun «buocdepa» B 1875 roay Obut BBEICH. ..

X. lllenGeitHom

3. 3roccom

0. JInbuxom
Hayxka, nzydaromas ¢puzndeckue siBlIeHUs Ha 3emJie, Py 3TOM paccMaTpuBarolias Kak ¢pusnge-
CKHe CBOMCTBa JuTOChEpHl, TUApochepsl, atMochepsl, Tak U B3aUMOJCHCTBUS ATHX cep U ux
KOMIIOHEHTOB MEXIy COOOH M C OKPYKAIOUUM 3eMII0 KOCMHUUYECKUM IPOCTPAHCTBOM Ha3blBa-
ercsl. ..
buzuKoi

reousukoi

KOCMOJIOTHEH
[TonsTHe reou3nKu, KaKk HAyKH, 00BETUHSIONIEH OOJBIIYI0 COBOKYITHOCTh HAYK B ONpEACiEH-
HYIO CUCTEMY, O(DOPMUIOCH. ..

B 40-60-x rT. 18 B

B 40-60-x rr. 19 B

B 40-60-x rT. 20 B
Paznensl, He OTHOCSIMECS K TeO(pU3UKE. . .

3€MHOM MarHeTu3M

rupou3nKa

cercMouorus

¢u3uka arMmochepsl

pasBesiouHas reopusmka

du3uka
[BetinapckuM xumMukoM XpuctuanoMm lllendelinom B 1838 ObLT BBEIEH TEPMUH. ..

OroreoXuMus

reousuka

TEOXUMUS
Kto chopmynupoBan qBa BaKHEHIINX METOIMYECKUX MPUHIUIIA, JIEKAIIUX B OCHOBE MCIIOJIb30-
BaHUS T€OXUMHUU JIAHAAPTOB MPU MOUCKAX MOJIE3HBIX HCKOIAEMBIX:

B. 1. Bepuanckuii

A. A Caykos

A. U. Tlepneman

b. b. IloneiHOB
KT0 man xpaTkoe 1 B TO 7K€ BpeMsl OY€Hb €MKOE OIIpeieNIeHne reoXuMuu: "I'eoXxumus — ICTOpUs
XUMHUYECKHX 3JIEMEHTOB HallEeH MIaHeTh!"

X. Hleitben

3. 3roce

K. H. JIpsikoHOB
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B. A. Kopoines
B. 1. Bepuanckui
b.b. IIonbpIHOB SIBISIETCS OCHOBOIIOJIOKHUKOM ...
HaTPaBIIEHUS T€O(QU3HUECKOIN IKOJIOTUI
YU€HHUs O TEOXUMUU JIaHa(TOB
MOHSITUSI TECOXUMUU
B Poccun reoxumus Kak Hayka OKOHYaTeNIbHO c(hopMHUpOBaIach. ..
B KOHIIE XX BeKa
B cepennHe XX Beka
B TpETheM AeciaTiieTuu XX BeKa
B [IEPBOM JeCATUIETHH XX BeKa
TpakToBKa r€OXMMHUH KaK COBOKYITHOCTH CBEJACHUN O XMMUYECKOM COCTABE 36MHOM KOpbI MpPH-
HAJUICKHUT. ..
B. 1. Bepnaackomy
®@. V. Kiapky
B. M. I'onpammuary
A. I1. BunorpaaoBsim
CoznareneM 0anaHCOBBIX MOJIETIEH KPYrOBOPOTa BEUIECTB B MPUPOIHBIX U aHTPOIIOTEHHBIX KO-
CHUCTEMax Pa3HbIX MPUPOJHBIX 30H ABJISIETCS. . .
B. M. boposckuii
A. T'ymbonbt
JI. E. Pogun
H. U. bazunesny
B xakom rony uznanu nekiuu B. U. Bepnanckoro "Odepku reoxuMun" Ha pyCCKOM SI3BIKE. . .
B 1927 rony
B 1933 rony
B 1920 rony
B 1915 rony
[TonsiTie 00 aTOMHBIX U HOHHBIX pajanycax, (GOpMyIHpOBKa 3aKOH M30MOp(dH3Ma U TEOXUMHUYE-
cKast Kjaccu(uKaIus 1eMEHTOB MPUHAITICHKHUT. . .
B. M. T'onpammuary
b. b. I[lonsiHOBY
B. B. Jloxy4aeBy
A. I1. BunorpanoBy
@. V. Knapky
['eoxuMus cBsizaHa Cco CJIEIYIONTUMU HAYKAMU:
reojiorusi, PU3nKa U XUMHUs
reoJorusi, ONoyIorust, XUMUs U (pr3MKa
XUMHUSA, GU3UKA U OHOJIOTHS
TeoJIOTHS, XUMHUSI, PU3KKa, OMOJIOTHS U IKOJIOTHUS
OOBEKTOM U3YYEHUS TEOXUMHH SIBISIOTCS. ..
ATOMBI
MUHEpabl
XUMUYECKHUE PJIEMEHTBI
XUMUYECKHE COECUHEHUS
Hayxka, n3yuatoiasi reoOXuMHU4ecKHe IPOLECChl, TPOUCXOAIIHE B Orochepe IpH y4acTUH KUBOTO
BEILIECTBA HA3bIBACTCH. . .
reoXUMHUs JIaHAmadToB
OMOXUMUS
OMOIKOJIOTHS
OMOTeOXUMHUS
Kt0 13 yuensix B Hauane XX Beka B MOCKOBCKOM rocyJapCTBEHHON YHUBEPCUTETE YU TAJI IEPBBIN
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B MHUpE KypC F€OXUMHUH. ..
B. P. Buibsamc
A. E.®epcman
A. U. Ilepenbman
B. H. CykaueB
Hayunstit Tpyn "Ouepku reoxumun nanamadpTos” (1955 ron) npuHauiexmr. . .
A. U. Tlepenbmany
b. b. IloneiHOBY
B. 1. BepHanckomy
A. E. ®epcmany
VY4yenue o reoxumuueckux 0aprepax cosznano A. U. [lepenbmanom B ...
1955 .
1961 r.
1958 1.
1972 r.
[TpuHIHIT «BCIOAHOCTH» XUMHUYECKHX JJIEMEHTOB C(POPMYITHPOBaH. ..
A. E. ®epcmanom
B. 1. Bepnaackum
B. M. I'onpammMuaromM
Jlutocdepa — a10...
KaMeHHucTasi 000J10uKa 3emMiiu
IUIOJI0POJIHAS YaCTh 3€MHOM KOpPBI
MOYBEHHAasi 000JI0UKa 3eMHOU KOPBI
B3aumHoe 3aMelieHre HOHOB B KPUCTAJUIMYECKON CTPYKTYpE MUHEpalia — 3TO0. ..
n3oMophu3M
OMOMETHIIM3AIUS
JUCCUTIALINS
['maBHOI 0COOCHHOCTHIO HOHOB B KPUCTANTMYECKUX CTPYKTYpPaxX SIBIISACTCS. ..
paanychl OTPULATENBHO 3aPSyKEHHBIX HOHOB PABHBI PAMyCaM MOJIOXKUTEIBHO 3apsKEHHBIX
MOHOB
paanychl OTPULATENBHO 3apPSYKEHHBIX MOHOB 3HAUMTEIIBHO MEHBLIE PAIUyCOB MOJIOKH-
TEJBLHO 3apSKEHHBIX HOHOB
paauychl OTPHUIATENBHO 3aPSKEHHBIX HMOHOB 3HAYUTENHHO OOJBINE PaJUyCOB MOJOXKHU-
TEJLHO 3apSKEHHBIX HOHOB
KaxoBbl npuHIMNNAIBHBIE PA3INYMS [JIABHBIX U PACCESHHBIX 3JIEMEHTOB B 36MHOU KOpE. ..
TJIaBHBIE 3JIEMEHTHI HE MOTYT 00pa30BbIBATH CAMOCTOSITENIbHBIE MUHEPAJIbI, @ PACCESIHHBIE —
MOTYT
[JIaBHBIE 3JIEMEHTHI MOTYT 00pa30BbIBaTh CAMOCTOSATEIbHBIE MUHEPAJIbI, & PACCESHHBIE — HE
MOTYT
Y TJIaBHBIE U PACCESHHBIE 3JIEMEHTHI MOT'YT O0Pa30BbIBATH CAMOCTOSITEIIbHBIE MUHEPAJIbI
CKOJIBKO XUMHUYECKHUX 3JIEMEHTOB OTHOCUTCA K IJIaBHOM TpyMIIE. ..
8
10
12
CpenHee 3HaUeHUE OTHOCUTEIBHOTO COAEPKAHMS XUMUYECKOTO 3JIEMEHTA B 36MHOU KOPE U B JIPY-
TUX [JI00AJTBHBIX M KOCMUYECKUX CUCTEMaX Ha3bIBAETCH. . .
CpPEIHEN KOHIEHTpALUEN
KJIapKOM
4acTOTOU OOHAPYKEHUS
VY ci10BHOM rpaHuLIe MKy IPyIIIaMH IJIaBHBIX U PACCESTHHBIX 3JIEMEHTOB B 3€MHOU KOPE MOXKET

CJIIYKUTb BCIIMYHHA. ..
1%
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0,1%
0,01%
Haubonpuryto maccy umeer. ..
3emHas Kopa
MupoBoii okeaH
ATtMmocdepa
TepMuH KIapk BBe...
X. Hlen6eitn
H. I1. EpmakoB
A. E. ®epcman
Jns o6pazoBaHusi MUHEpana HEOOXOIUMO. ..
KOHIIEHTPAIUsI UCXOAHBIX KOMIIOHEHTOB HE MEHBIIIE MUHUMATBHON, HEOOXOAMMOM AJist 00-
pPa30BaHMS COCIUHEHHUS
KOHIIEHTPAIUsI KCXOIHBIX KOMIIOHEHTOB paBHAs MUHIMAJILHOM, HEOOXOAMMOH JIJIsi 00pa3o-
BAaHMS COCIUHEHHUS
HaJMYKE IIIaBHBIX 3JIEMEHTOB B JII000M KOHIICHTPALIUU
K mMukpomuHepanoruueckum GopmMam HaXOXKJIEHUS XUMHUYECKUX JIEMEHTOB B 36MHON KOpE He
OTHOCSTCH. ...
3JIEMEHTBI, BXOSAIINE B aKLIECCOPHBbIE MUHEPAJIbI
AJIEMEHTHI, COJIEPKAIINECST B MUKPOCKOIIMYECKHUX BBIICIICHUSIX B PE3yJIbTaTe paciajia TBep-
JIbIX PaCTBOPOB
AJIEMEHTBI, HAXOIAIIMECS BO BKIIFOUCHHUSIX OCTATOYHBIX PaCTBOPOB
3JIEMEHTBI, BXOJAIIUE B CTPYKTYPY MUHEpalia-HOCUTEJS 10 3aKOHAM M30Mopdu3Ma
I'eoxuMHUeCKOM TPOBUHIMEN HA3BIBAIOT. . .
3aJIEXKU PY/1 CBA3aHHBIE C OKPYKAIOLMMU TOPHBIMH TOPOJAaMU IMOCTEIIEHHBIMU ITE€PEX0AaMu
CpelHee COJEep)KaHWe XMMHUYECKOIro 3JEMEHTa, MpeAcTaBistonee co0oil HopMy ais JaH-
HOT'O TUIIA IOPOJ B ONPEACICHHOM palioHe
YYaCTKH TOPHBIX MOPO/I C MOBBIIIEHHON KOHIIEHTPAIINEH PaCCeSTHHBIX JIEMEHTOB
3aKOHOMEPHbIE U3MEHEHHS BEIMYMHBI TEOXHUMHUECKOT0 (hOHA B MPOCTPAHCTBE
['eoxumuyeckue anHoMainuu — 3T0. ..
YYaCTKHU TOPHBIX MOPOJ C MOHUKEHHON KOHLEHTpAIMEN pACCESTHHBIX JIEMEHTOB
YYaCTKH TOPHBIX MTOPO/T C MOBBIIEHHON KOHIIEHTPAINEH paCCeSTHHBIX JIEMEHTOB
YYaCTKHU TOPHBIX MTOPOJ] C MOBBIIIEHHON KOHIEHTPALMEN ITIaBHBIX 3JIEMEHTOB
YYaCTKH TOPHBIX MOPO/] C MOHMKEHHON KOHIIEHTpAI[MeH TJIaBHBIX 3JIEMEHTOB
[Tenocdepa He cOCTOUT U3...
OpTraHUYECKOTO BEIIeCTBa
MUHEpaIbHBIX COETMHEHUI
BO3/yXa
BOJIbI
aspo3onen
['ymuHOBBIE U (PYJTBBOKUCIIOTHI SBISIOTCS OCHOBHBIM KOMITOHEHTOM. . .
MHUHEPAJIOB
rymyca
MMOYBEHHOTO pacTBOpa
[TonmHOEe 0OHOBNIEHNE TyMYyCa B BEpPXHEM TOPU30HTE TIOYB IPOUCXOIHUT B TEUCHHUE. . .
100-200 net
300-500 ner
500-600 et
B cocraB cTpykTypHO# SiY€HKM TYMHUHOBBIX KHCIIOT HE BXOJIUT. . .
YTIIepo.I
azoT

hochop
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BOJIOPOJT
KHCJIOPOA
OCHOBHas 4aCTh PACTUTEIBHBIX OCTATKOB HAXOUTCH. . .
Ha MOBEPXHOCTH MOYBBI
B HIDKHUX CJIOSIX TIOYBBI
B CPEIHUX CJIOSIX MTOYBBI
KuzHenesTeIbHOCTh TOYBEHHBIX MUKPOOPTaHMU3MOB 3aME/IJICHHA B. ..
TyHApE
Tanre
cTenu
[TonHOE pa3noKeHHEe PaCTUTEIBHBIX OCTATKOB B IIMPOKOJIMCTBEHHBIX JIeCaX MPOUCXOIUT B TeUE-
HHE. ..
7-8 net
*2-3 rona
10-12 net
buoreoxumuueckas TpanchopMaIysi OpraHndeCKOro BemECTBa MPOUCXOIUT C BBIJICIICHUEM. . .
OKCHJIa a30Ta
YTIJIEKHUCIIOTO Ta3a
KHCJIOpO/a
CymMapHbIii 00beM MOp U IMYCTOT B BEPXHEM T'OPU30HTE TIOYB COCTABIISET. ..
55-70%
35-50%
70-90%
[To cpaBHEHHIO ¢ aTMOC(HEPHBIM BO3LYXOM, B IOYBEHHOM COJICPKUTCS OOJIBIIE. ..
YIJIEKHCIIOTO Ta3a
KHCIIOpo/ia
a3oTa
bakrepuanbHas cucrema, 3alUIIAIoNIas aTMOcepy OT pacCesHHBIX YTIEBOAOPOAOB — 3TO. ..
O6uonornyeckuii GuIbTp
XUMHUYECKUH PUIBTp
OMOreoXuMHUECKUN PUILTP
ATMocdepa 3emMiIu OTHOCUTHCS K THUITY. ..
a30TO-BOZOPOAHOMY
BOJIOPOJTHO-KHUCIIOPOAHOMY
a30TO-KUCIOPOTHOMY
KHCIIOPOI0-YTIICKUCIIOMY
XuMHUECKui cocTaB aTMoc(epbl 3eMIIM aHAJOTMYEH TAKOBOMY ...
Ha Mapce
Ha JIyne
Ha BCeX IJIaHETaX COCTaB ra30BOW 00OJIOYKHU OJMHAKOB
aHaJIOTOB HET
B ¢opmupoBaHUN COBPEMEHHOTO XHMHUYECKOTO COCTaBa arMoc(hepbl OCHOBHAS POJIb MPUHA/IIIE-
KHUT. ..
YeJIOBEKY
BYJIKaHUYECKOU JesITeTbHOCTH
KUBOMY BEIIECTBY
B cTpykTypy romocdepsl He BXOAAT CIEAYIOIINE 000I0UKH. ..
cTpatocepa
sK30chepa
Me3ocdepa
Tepmocdepa
Tporochepa
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['maBHBIE KOMITOHEHTHI aTMOC(EPHI. . .
OKCHJI a30Ta U Teaui
KHCIIOPOJ U a30T
YIJIEKUCIIBIM Ta3 U METaH
XHUMHYECKUIN COCTAaB OKEAHUYECKOTO a3P030JIsl U TEPPUTEHHBIX a3PO30JIEH. ..
OJIMHAKOBBII
Pa3IMYHBII
3aBUCHT OT reorpauaeckoro mojioKeHus
["a3oBoe BemiecTBO cTpaToc(epbl COCTOUT B OCHOBHOM H3. ..
aTOMOB a30Ta
aTOMOB a30Ta U KUCJIOpOaa
aTOMOB a30Ta, KUCIOPOAa U BOAOPOJA

['maBHYIO pOJIb B MOTJIOUICHUN OTPAXKEHHOTO OT MMOBEPXHOCTH 3eMIIM HHPPAKPACHOTO U3ITYUCHHUS
Urparor. ..
METaH U 030H
napbl BOJIbI U YTJICKUCIIBIN Ta3
(bpeoHsI
030H
Aspo30i1 — 3TO...
B3BECH TBEPABIX YACTHI] B ra3000pa3HoOii cpene
B3BECH TBEPABIX U )KUJKUX YACTHI] B ra3000pa3HON cpesie
B3BECH JKUJKUX YACTHI] B ra3000pa3HoOii cpene
OcHoBHas Macca a’po30Jieil MUTPUPYET B...
ctparochepe
Me3ocdepe
Tponocdepe
Haubounpmiast KOHIIEHTpaLKs METANIOB HAOIOJaeTCAl. . .
B HIDKHEM cJI0€ Tporochepsl
B BEpXHEM CJI0€ Tporochepbl
B CTpatocdepe
C moBepXHOCTH KOHTUHEHTOB B aTMOC(epy IMOCTYIArOT. . .
YaCTHIIbl BYJIKaHMYECKOTO Meria
YaCTHUIIBI TOYBBI
YaCTHIIBI TOPHBIX MTOT0JT
BCE BapUAHTHI BEPHBI
I'mapocdepa npencrasieHa. . .
MOPSIMH 1 OKEaHaMH
COBOKYITHOCTBIO HA3€MHBIX U MOA3EMHBIX BOJI
TOJILKO MTPECHBIMU BOJIAMH
IIpoueHT cynu, MOKPBITHIM BOJOM. ..
95%
70%
40%
B conenbIx Bojax conepkaHue paCTBOPEHHBIX COJIEH PaBHO. ..
2-30 r/n
10-20 r/n
3-36 T/n
DJeMeHTHI, OUeHb CJ1a00 BBHIHOCSIIMECS U3 PACTBOPA B WIIBI M MOCTENIEHHO HAKAIJIMBAIOIINECs B
MOPCKO BOJI€ Ha3bIBAKOTCHL. ..
WO UIBHBIMU
TaI0CO(UITBEHBIMU
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TUAPOOUIEHBIMU
Cpenssist coneHocTh MUpOBOro OKeaHa. ..
95 %
30 %
40 %
35 %
['myOokoBoIHBIE OTIIOKEHHUSI MUPOBOTrO OKeaHa Ha3bIBAIOTCA. . .
JIOHHBIEC OTJIOKEHUS
AITFOMOCUJTUKATBI
MEJIarnYeCKui uil
MOPCKOM HJI
dopMupoBaHNE XUMUYECKOTO COCTaBa BOJ] POUCXOANT IO/ BIUSHUEM psifa PaKTOPOB. ..
€CTECTBEHHOMCTOPUYECKHUX U I'€0JIOTUYECKUX YCIOBUI
AHTPOIIOT€HHOI'O BO3JEHCTBUS
€CTECTBEHHOMCTOPUYECKHUX U T€0JIOTUYECKUX YCIIOBUM, aHTPOIIOT€HHOT'O BO3ACHCTBUS
K xoMnoHeHTaM XUMHUYECKOTO COCTaBa MPUPOJIHBIX BOJI HE OTHOCATCS. ..
TJIaBHBIE HOHBI U MUKPO3JIEMEHTHI
pacTBOpPEHHBIE ra3bl U OMOTEHHBIC BEIIECTBA
pacTBOpPEHHBIE OPTaHUYECKHE BEIIECTBA U TOKCHUYHBIE 3arpsA3HAIOIINE BEIIeCTBA
ouora
Ha ydacTkax BBICOKMX KOHIEHTPAlUH pPACCESTHHBIX XMMHYECKHX 3JIEMEHTOB IOBEPXHOCTHBIC
BOJIBI O0OTAIIAIOTCS AJIEMEHTaMHU, IPUCYTCTBYIOIUMU B U30bITKE. Tak oOpaszyrores. . .
MUHEPAJIbI
aHOMAaJIbHBIE OCAJKU
MPUPOIHBIE TUAPOTCOXUMUYECKUE aHOMATHH
3HauYMUTENIbHAS YaCTh MOA3EMHBIX BOJI PE3KO OTJIMYAETCS OT MOBEPXHOCTHBIX COJICPKAHUEM. . .
ra3o00pa3HbIX BEIIECTB
coJien
PacTBOPEHHOT'O OPTaHMYECKOTO BEIIECTBA
Conenslii BKyc Bojie MUpOBOTO OKeaHa MPUIAI0T PAaCTBOPEHHBIE MUHEPAIHHBIC BEIIECTBA, B OC-
HOBHOM 3TO...
XJIOPUIBI U Cyb(aThl HATPUS U MarHUS
XJIOPUJIBI MarHUS
cynb(aThl HATPUS U MarHus
OTHO1IEHNE MEX Y KOHIIEHTPALMSIMU B CYMME PaCTBOPUMBIX COJIE MOPCKOM BOJIbI M MJ1aX, Ha3bl-
BaeTCA
K03 HUIIMEHTOM TanaccoPUIbLHOCTH
Kod(purmeHToM GUIHLHOCTH
koddpuimeHToM TanacopoOHOCTH
XHWMHUYECKUHN COCTAB PACTEHHI HE 3aBUCHT OT...
COCTaBa MOYBbI
WHTEHCUBHOCTH OMOJIOTMYECKOTO TOTJIOMEHHUS
(U3HOIOTHYECKOTO BO3pacTa
CHUCTEMAaTUYECKOTO TTOJIOKEHHUS
TepMUH «GKMBOE BEILIECTBO» BBEI. ..
A. I1. Bunorpanos
A. JI. KoBaneBckuii
B. 1. Bepuanckuii
B. M. I'onpammMuaT
buomacca — 370. ..
Macca KUBBIX OPraHU3MOB Ha €AUHUILY CYIIU
Macca KUBBIX OPTaHH3MOB
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Macca HEe)KHUBBIX OpPTraHU3MOB
XUMHUYECKHUE 3JIEMEHTHI HE BXOJISIINE B COCTAB KHUBBIX OPTraHU3MOB. ..
aproH U 030H
BOJIOPOJT M a30T
YIJIEPOJ ¥ KHCIIOPOJ
KonngecTBo rpyrin 31IeMEHTOB BBIZICICHHBIX HA OCHOBE X OMOJIOTHYECKON aKTUBHOCTH. . .
2
4
5
[{uknryeckast MUTpAIHsl 30JIbHBIX JIEMEHTOB B CUCTEME IT0YBA-PACTEHUE HA3BIBACTCS. ..
KPYTOBOPOTOM BEIIIECTB
OMOJIOTUYECKHM KPYTOBOPOTOM
MHHEPAIBHBIM KPYTOBOPOTOM
Bricokocnienmanu3upoBanHbie OEIKOBBIE MOJIEKYIIBI — 3TO. ..
METAJTIOdH3UMBI
MeTauI0epMEHTHI
bepMeHTBI
KodepmenTtsr

Bonipocs! u 3aaHus 1Jisi IPOBeIeHUsI IPOMEKYTOYHOT0 KOHTPOJIsI (IK3aMeHa)

KoMnerenuus: BiajieHre 3HAHUSIMH B 00JIACTH TEOPETHYECKUX OCHOB T'€OXMMHUH U T€0-
(H3MKU OKpYKAIOILEH Cpebl, OCHOB MPUPOIONONIB30BaHHS, SKOHOMHUKH IIPHPOIOIOIb30BaHUS,
ycroiunBoro pazputus (ITK-18)

Bomnpocs! Kk 3Kk3aMeny

1. ITonstue reoxumun 6uocdeprsl. OCHOBHBIE HANIPaBJICHUS UCCIIEJOBAaHUI B 00J1aCTH Te0-
XUMHU Onocheps

2. I'eoxuMHUECKUE METO/IbI TIOMCKOB IMOJIE3HBIX HCKONaeMbIX. BaxkHelne Metoinyeckue
MPUHIIMIIBI IPU TIOUCKAX MOJIE3HBIX NCKOMAEMbIX

3. IloHsATHS OMOTEHHOM aKKYMYJISIIMH JIEMEHTOB B MI0YBAX, OpE0Jia paccesHusl, pacTeHUil -
MHAMKATOPOB, OMOT€OXUMUYECKHX aHOMAJIUH.

4. T'eoxuMmuuecKkue 0COOEHHOCTH JTUTOC(hEps! (XUMUUYECKHH cOCTaB 3¢éMHOM KOpBI, TJ1aB-
HBIE U PacCesHHbIE XUMUUECKHE AIEMEHTHI, [JIaBHAsl FTEOXUMUYECKasi 0COOEHHOCTh JTUTOChEPHI,
3aKOHOMEPHOCTH PaclpOCTPaHEHUsI XUMUYECKUX 3JI€MEHTOB, npaBuio Onno-I"apkuHca)

5. IonsTHs KIIapKa, TeOXUMUYECKOTO OHA, TEOXUMUYECKON aHOMAaJINU, T€OXUMUYECKOU
IIPOBHHIINY, JIO)KHON aHOMAJINH, KJIapKa KOHLIEHTPALUN

6. JlanmmadTHO-TEOXUMHUYECKHE TIPOIIECCHI (4eM 00YCIIOBIEHO CBOSOOpa3ne reoXuMmye-
CKHUX ITPOLIECCOB, IPaHULIbI JIaHAIIA(TA)

7. Ilonsarus nanamadTa, MexaHoreHesa, 0azuca Spo3uu, ACHYIAlUU, HTIOBHS, KOJITIOBHS,
JIEJIOBYS, AJUTFOBUS, KOPbI BBIBETPUBAaHUS

8. Pa3nenenne manamadTOB MO YCIOBUSIM MHUTPAIMU XUMHUECKUX IIEMEHTOB

9. DnemenTtapHble NTaHAaPTHO-TeoXUMUYeckre cucteMsl (cxema DJII'C, aBTOHOMHBIE U
rerepoHoMHubie DJII'C, 6moku u cy661moku DJII'C, MUTpanimoHHbIE TOTOKH, TOAPA3CICHHE MH-
IPalOHHBIX IOTOKOB)

10. TunomopdHBIe M HHAUKATOPHBIC JIEMEHTHI. | eoxummueckas popmyiia seMeHTap-
HOTO JaHmagTa.

11. Kackagusle nanamagpTHO-TeOXUMHUecKue cuctemsl (kaTeHa, cxema KJII'C, nang-
madTHO-T€OXUMHUYECKasl apeHa, apeHa pacCcestHus, apeHa KOHIEHTPAIUU (CXeMbl), TeOXUMHUYe-
CKO€ comnpsbkeHue, oTKpeIThie U 3aMKHYyThie KJII'C, pa3nenenue apeH B 3aBUCUMOCTH OT MOPAIKa
BOJIOCOOPHBIX OacceitHOB)
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12. MurparnmonHas CTpyKTypa JJaHamadToB (TUIIBI MUTPAIUU, TEOXUMUYECKHE Oaph-
epbl, KJaccu(uKanus ¥ TUIBI 0apbepoB, paseneHue no Gopme, rpaHuLbl 6acceitHOB THAPOXU-
MHUYECKOr'0 CTOKAa U aTMOC(EPHOTO MepeHoca)

13. JlagmadTHO-T€OXUMHUYECKUE MPOLECCHI, (a3l JI/T MPOLECCOB M UX COOTHOLICHUE B
MIPOCTPAHCTBE

14. Teoxumuyeckue KiIacCUPUKAMHA XUMAYECKUX 3JIE€MEHTOB. | 0 AIIMUITOBCKAS
Kkiaccudukanus. ['eoxumMmuyeckass HEOJHOPOIHOCTh OMOC(ephbl U MPUPOIHBIX 30H.

15. bBuoreoxumMmuyueckuii KpyroBOpOT BEIIECTB B JaHAmadTax (3J€MEHTHI U COCTABIISIO-
nye, napaMerpbl OMOreOXUMMHUECKOr0 KPyroBOpOTa Ha CyIIIe, MAKPOJIEMEHTHBIN COCTaB HAa3eM-
HBIX PacTEHUH, I'/Ie COCPEAOTOYCHAa OCHOBHAS MAcCca XMM.3JIEMEHTOB (B HaJ3€MHOM HITH MO/I3EM-
HOM yacTsX pacTeHuil), reorpadpuueckre 3aKOHOMEPHOCTH B HaKOIUICHUH B (huTOMacce MUHe-
paJbHBIX BELIECTB U a30Ta, TUIIBI OMOJIOTUYECKOTO MOTJIOMICHUS PAa3IHYHBIX OMOKIMMATHYECKUX
obmacreit)

16. TlonsTus 6Guomaccel, NIEPBUYHOMN MPOAYKIIUHN, BTOPUIHOM MPOIYKIINN, HHTCHCUBHO-
CTH U CKOPOCTH OMOJIOTMYECKOT0 KPYroBOpOTa

17. HHTEHCHBHOCTH OMOJIOTHYECKOTO MOMIOMECHHS (KOAPPHUITUEHT OUOIIOTHYECKOTO T10-
TJIONICHHUS, Pa3felIeHUE 3JIEMEHTOB 10 UHTEHCUBHOCTH TOTJIOIICHHUS ).

18. Tloka3zartenu XapaKTepU3yIOIIHE 00IUe 3aKOHOMEPHOCTH HAKOTUICHUST XHMHYECKHUX
3JIEMEHTOB B OMOTE B pa3UYHbBIX IPUPOJHBIX 30HAX: MOKA3aTeNb OMO(MUIBLHOCTH JIEMEHTOB,
noKa3zarejb OMOTeHHOCTH 3JIEMEHTOB

19. OcHoBHbIE TpyIIBI OHOTEOXUMUYECKUX (DYHKIIMH KUBOTO BellecTBa (ra30Bble, KOH-
[EHTPAIMOHHBIE, OKHUCIUTEIHHO-BOCCTAHOBUTEIbHBIE, ONOXUMHUYECKHE, OMOTEOXUMHUECKUE
(byHKIIMH YeloBeKa)

20. TIlonsTHE OMONOTUYECKON MUTPAIUH, IPUMEPHI IPIKU3HEHHOTO 0OMEHa XUMUYe-
CKHUMH 3JIEMEHTaMHU

21. 3oomexaHoreHes. BiusiHME )KMBOTHBIX HA MUTPAIMIO XUMHUYECKUX DJIEMEHTOB B
nanamadTax (poib T0KIEBBIX YePBEH U MICKOMUTAIOIINX, POJIb TEPMHUTOB B OMOT€OXUMUYE-
CKOM KpYTOBOPOTE BEIIECTB, IPUYNHBI MHTEHCUBHOTO COJICHAKOIUICHUS B TEPMUTHHKAX, MacCO-
HEPEHOC COoJel ¢ MOps Ha CYIIY, POJIb KOJIOHHUH NTHI] B OMOr€0XUMHYECKOM KpyroBOpOTE Be-
IECTB)

22. TanoreHe3 (Ha30BUTE OCHOBHBIE YCIOBHSI IPOTEKaHHs U pealln3alliy rajioreHesa, B
KaKHX KIMMaTHYECKUX 00JIaCTsIX HauOoJee SIpKO BBIPAKEH TaloreHe3, KATHOHOTEHHBIE U aHHO-
HOTCHHBIE JIEMEHTHI YYaCTBYIOIIUE B FaJIOTEHE3€e, MPOLIECCH B PE3y/IbTaTe KOTOPBIX COJIU TO-
CTYHArOT B JaHIIIA(THI, B KAKUX 00JIACTAX MPOUCXOIUIIO COJICHAKOIIJICHHE B TIpe/Ieiax TiaT-
¢dopMm, camble KpyIHbIE U MOIIHbIE FaJIOTeHHbIE (POpMaIIH)

23. 3Harb (hopMyIIBI, HA3BAHUS U PACTBOPUMOCTD TJIABHBIX COJITHBIX MUHEPAJIOB.

24. Uro Takoe CHHEKJIM3a, CUHKJINHAIb, aHTUKIIMHAJb, «TUIICOBAs LIUIAINAY, CEIUMEHTa-
U, TUTOreHe3 (MePEeYNCIIUTh CTa/IUN), YTO TAaKOE JTUAMHPHI, Kyroja, Opaxuckiaaku (Opaxuan-
TUKJIMHAIHM, OpaXMCUHKIIMHAIIN ), BaJlbl; 00pa3oBaHKe AMAMTUPOB, TUAMMPOBOM CKIIA/IKH, XapaK-
TEpHBIE 0COOCHHOCTH TMAITMPOB, HAPUCOBATH CKIIAAKY C YKa3aHHUEM BCEX CTPYKTYP.

25. Uro cBUIETENBCTBYET 00 y4acTUH 3aXOPOHEHHBIX MOPCKHX BOJ| B 3aCOJICHUH MTOYB U
TPYHTOB; Ha30BUTE 00JIACTH PACIPOCTPAHEHUS 3aXOPOHEHHBIX MOPCKHX BOJI

26. Kaxwue nporecchl NPUBOJAT K Pa3BUTHIO COJIOHYAKOBBIX MTOYB M COJIOHYAKOB, BBI3bI-
BAIOT BTOPUYHOE 3aCOJICHUE TTI0YB

27. Ha3Batb 351IeMEHTBI, COCTABIISIONIUE PSAbI C OUYEHb CUIIBHOM, CHIIBHOM, Cpe/IHeH, cia-
00t 1 oueHb c1ab0i THTEHCUBHOCTBHIO MUTPALTUH.

28. B pesynpTare Kakux MPOLECCOB U3MEHIETCS MUHEPAIU3ALM U XUMHUYECKUN COCTaB
TPYHTOBBIX BOJI JI0 Hayayia NCIIAPUTEIHHON KOHIICHTPAIIUN BO/T

29. Kak npoucxoauT mporecc 10JOMUTU3AINH (3HATh (POPMYIIBI)

30. HazoBute BepxHHE TpeAeTbl MUHEPATU3AIMHA TPYHTOBBIX BOJ

31. Ha3oBuTe 30HBI TOCTEIOBATENBHO BBIACISAIOMINECS OT 00JacTel CTOKa K 00JIacTsIM
akkymyssinuu. HapucoBate cxemy.
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32. Cynbdumgorenes, 3aMuImTe IPOIECC BOCCTAHOBICHUS CEPBI

33.  Yuactue MHKpPO3JIEMEHTOB B rajorerese (0pom, 60p, MO, CTPOHLIUIA)

34. OO0mme 3aKOHOMEPHOCTHU MPOSIBIICHUS TAJIOTeHEe3a B JI-TaX

35.  OpoteHue 3emMenb Kak GakTop TEXHOTEHHOTO BO3/ICHCTBUS Ha TaJlOTEHES

36. Paznenenue nanamadToB 1Mo reoMophOIOrHYECKOMY U JIMTOIOTUYECKOMY IIpU3Ha-
KaM

37. @®opMBbI IeTPUTOTCHE3A.

38.  ®axTophbl, ONpeaeNISIONINe HHTEHCHBHOCTh M (JOPMBI JCTPUTOTEHE3A

39. Uro Ttakoe Topd, canpomnesnb, HOACTHIIKA, BOIMIOK, BEPXOBbIE U HU3UHHBIE TOP(hS-
HUKU

40. buokartanuTHUeCKU XapaKTep MPOTEKaHUs AeTpUTOTreHe3a (T1e ¥ KaK MPOUCXOTUT
pasyioKeHUE OPraHUYECKHX OCTaTKOB)

41. Tlpouecchl a3poOHOT0, aHA3POOHOTO U aHAIPOOHO-KOHCTUTYIIMOHHOTO JIBIXaHUS
(3HaTh (hOpMyIIHI)

42. MOIIHOCTb U 3aMackl JIECHOU MOJACTUIKU. MHOTOCIONHOE CTPOEHUE MOJCTHIKH

43. MHuUKpOOPraHU3Mbl YYaCTBYIOIIUE B PA3JIOKEHUH OMaia

44, Omnano-noactunounbiit kodhdurmeHT (Kon)

45. CopeprkaHue yriepojia, a30Ta ¥ MUHEPAJIbHBIX BEIIECTB B MOJICTUIIKE, 30JIbHOCTh
MOJICTUJIOK, XMMHUYECKUN COCTaB MUHEPATBHBIX JIEMEHTOB

46. IlepeunciuTh MyTH Iporiecca TOPPOHAKOTIICHHS.

47. Munepanuzaius BOJ BEPXOBbIX U HU3UHHBIX TOPPSHUKOB

48. Opranndeckas 4acTb TOp(OB, MUKPO3JIEMEHTHBIN COCTaB TOP(OB

49. Teorpaduueckoe pacrpocTpaHeHHUE TOPPSIHUKOB

50. Hcnomws3zoBanue Topda

51. OGpazoBanue canpornens. PasHoBUIHOCTH canponens

52. Xwumunueckuii coctaB camponesns. OT 4ero 3aBUCHT CKOPOCTb HAKOTIICHHS CaIpo-
nesl.

53. MomHocTh 1 Bo3pact camporens. Mcrnoib3oBanue camnpornenei

54. Knaccugukanus manamadros (MecTh KIacCUPUKAMOHHBIX YPOBHEH)

55. AOuoreHHble, OMOTEHHBIE M TEXHOTCHHBIE JIAHATA(THI.

56. Merammzanus oKpyKaromei TpupoIHOi cpeibl.

57.  DOxomoro-reoxummuyeckue haxkTopbl 3a00JIEBAEMOCTH HACEIICHUSI.

58. BumsHue X035ICTBEHHOH AESTETbHOCTH YeTTOBEKA HA TEOX UMHYECKUE ITUKITBI
DIIEMEHTOB.

59. Posnb TexHOTreHe3a B Ipolieccax NepepacipeieNeHns M HAKOIUIeHUs colie B TanamadTax
(oporireHue, 3a001a4MBaHHIE).

60. Posnb TexHOreHe3a B Ipolieccax nepepacnpeeseHus 1 HaKOIUIeHUs cojied B TaHamadTax
(BTOpUYHOE 3aCOJICHUE U OCOJIOHIIEBAHHE ITOYB).

Ilpakmuueckue 3a0anus 014 IK3amMeHa

1

Paccuurats cpenHue copepkaHusi U KJIapKu KOHIIEHTPAIi XUMUYECKUX JIEMEHTOB IS
KaHO30MCKUX 0TI0KeHU CapaTOBCKOro 3aBOJIKbsI U XMHIAHCKOTO PyAHOro paiioHa (Amyp-
CKasl 00J1acTh) U CPaBHUTH UX MEXKIY COOOM HCXO/Is U3 IPUBEIEHHBIX HUXKE PE3Y/IbTATOB CIIEK-
TpajbHOro aHanu3za: [Ipu ucnonszoBanuu i pacueToB porpammbl Mikrosoft Excel B ciiyuae
CoJIepKaHusl DJIIEMEHTOB HIKE Tpe/iesia YyBCTBUTEIHLHOCTH MeTOa (IIpoYepK B TaOIHIIE) CTa-
BUTb €0 KOJINYECTBO HA MOPSAAOK MEHBIIE UyBCTBUTEIILHOCTH UM HOJMb. [laHHBIE O YyBCTBHU-
TEIbHOCTHU CHEKTPaJIbHOTO METO/1a JJIsl Pa3HBIX DJIEMEHTOB JaHbl B KOHIIE TOCOOUSI.

1. MMKpOSJIEMEHTOB, PENKO HMMEIOIIMX 3HAUMMBIE COAEpXKaHUS (MaIyl0 4YacToTy
BCTPEYAEMOCTH ) KJIAPK KOHIEHTPALMK PACCUUTHIBATD JIJIi MAKCUMAJIbHOTO 1 MUHUMAJIbHOTO
COJIEpKaHUs.
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CkB. 51 (Xunran)

H, M. Conepskanue deMeHToB B 107°3%

Mn Ni Cr W \Y Cu Ag AS B
40 15 6 3 - 6 3 0,2 - 0,5
42 20 6 3 - 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 3 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

[Tpouns 180

PaccTosinue CoJiepkaHue 3JIEMEHTOB B 1073%
o Mn Ni Cr W \ Cu AQ AS B
po U0
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 - 38 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 - - -
Cpennee

2

PaccuuraTh 1 cpaBHUTH KJIIAPKU KOHIIEHTPALUA XUMUYECKUX JIEMEHTOB IS Kau-
HO30MCKHX OTJIOXKeHUH CapaToBCKOro 3aBOJDKbS M XWHTAHCKOTO PYAHOTO paiioHa
(Amypckast 067aCTh) HCXO/IS U3 MPUBEACHHBIX HIKE PE3yIbTaTOB CIIEKTPaIbHOTO aHa-

Jn3a:

CkB. 30 (XuHraHn)

H, m. Conepxanue >eMenToB B 107°3%

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 3 4 - 4 1 0,1 45 4
105 10 6 10 - 2 4 0,3 45 1
107 20 8 10 - 38 3 0,3 45 2
109 30 6 3 - 3 2 0,2 45 1
111 60 4 10 - 4 6 0,1 30 0,7
Cpennee
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[Tpoduib. 50

PaccTosuue Conepskanue d1eMeHToB B 107°3%

(o) Mn Ni Cr \W \ Cu AQ AS B
npoduiro

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

PaccuuTaTh 1 CpaBHUTH KJIIAPKU KOHLIEHTPAUMKA XUMAYECKUX JIEMEHTOB ISl KATHO30M-
CKMX OTJ0keHH CapaToBCKOro 3aBOJIKbs U TOPOA CKB. 176 XHMHraHCKOro pyIHOro paioHa
(Amypckast 001aCcTh) UCXOJS U3 TMPHUBEACHHBIX HUXKE PE3YJIbTATOB CIEKTPAIHLHOTO aHAIN3A.
CpaBHUTH KJIapKH KOHIEHTPALUN CUACPOPIIBHBIX U XaIbKOPUIBHBIX MUKPOIJIEMEHTOB
CkB.176 (XuHran)

H, m. Conepxanue >eMentoB B 10°%
Mn Ni Cr W \Y Cu AQ 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 - 3 3 - - 6

Cpennee

[Tpoduns 500

H, m. Conepkanue >eMenToB B 107°3%
Mn Ni Cr W \Y Cu AgQ 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
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4

Paccunrath 1 CpaBHUTH KIIAPKUA KOHLIEHTPALUN XUMUYECKUX 2JIEMEHTOB I KalTHO30M-
CKHX oTJIOKeHHH CapaToBCKOro 3aBOJDKbSI U XMHTAHCKOTO PYJIHOTO paiioHa (AMypckas 00-
JIaCcTh) UCXO/1s U3 IPUBEACHHBIX HUKE PE3YJIbTaTOB CIEKTPAIBbHOr0 aHau3a. s nopos Xun-
TaHCKOT0 paiioHa CPaBHUTH KJIAPKHU KOHIIEHTPAIMH XaTbKOMUIbHBIX U CHAEPOPHUIBHBIX 3Je-
MEHTOB U CJIeJIaTh MPEAIOI0KEHHE 00 HCXOAHOM COCTaBe MOPOJI (METACOMATUTHI 371eCh 00pa-
3YIOTCS IO TpaHuTaM u 3(h(py3uBaM OCHOBHOTO COCTaBa).

CkB.26 (XuHraH)

H, M. CoJiepkaHue 3JIEMEHTOB B 10°%%
Mn Ni Cr W \Y 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 3 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

ITpoduns 520

H, m. Conepskanue d1eMeHToB B 107°%
Mn Ni Cr \W \Y Cu Zn AQ AS B
60 20 15 - 15 8 - - - -
60 20 15 - 20 10 4 - - -
45 20 10 - 10 3 - - - -
20 10 10 - 6 6 - - - -
60 15 10 - 15 3 - - - -
45 15 10 - 10 3 - - - -
30 15 10 - 6 8 - - - -
45 15 10 - 20 10 4 - - -
30 10 10 - 15 3 0 - - -
30 10 10 - 10 3 - - - -

Cpennee

5

PaccumnTaTh U cpaBHUTH KJIIAPKU KOHIIEHTPAMA XUMAYECKUX JIEMEHTOB ISl KATHO30M-
CKHX 0TIIOKeHHH CapaToBCKOro 3aBOJKbSI U XMHTAHCKOTO pyAHOTO pailoHa (AMypckas
00J1aCTh) UCXO/IS U3 MPUBEICHHBIX HIKE PE3YIHTAaTOB CIEKTPAIHHOTO aHAIHN3A:

CkB.52 (XwuHran)

H, m. Coneprxanue >1eMeHToB B 107°%
Mn Ni Cr W \ Cu Sh Ag AS B

82-86 200 1 6 - 4 4 6 - 60 1
10 6 3 - 2 4 6 0,2 45 1
60 20 10 - 6 15 20 0,3 100 -
30 3 6 - 1 10 10 0,2 60 3
10 10 20 - 10 1 - 0,3 80 2
30 3 6 - 4 8 - 0,3 20 -
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20 6 10 - 6 2 - 0,2 30 1
30 3 8 - 6 3 - 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
[Tpoduns 502
H, M. Conepskanue >7eMeHToB B 107°3%
Mn Ni Cr W \Y Cu Ag AS B
20 6 6 - 6 4 - - -
30 8 6 - 3 6 - - -
30 8 6 - 6 6 - - -
30 3 6 - 6 4 - - -
45 6 6 - 6 4 - - -
30 8 6 - 6 6 - - -
30 3 3 - 6 4 - - -
10 6 6 - 3 4 - - -
45 3 6 - 3 6 - - -
30 3 6 - 6 6 - - -
Cpennee

[Tpumeuanue: cyppma B 00pasiax u3 npoduis 502 He oOHapyxeHa.

6

JlaTp 3aKiIFO4eHHE O METAUION€HUYECKOM Clienrann3aiui XUHIaHCKOTO PyIHOIO pai-
OHA UCXOJs U3 IPUBEACHHBIX HUKE PE3YJIbTATOB CIIEKTPAJIIBHOTO AHAJIN3a METACOMATUYECKHUX

nopona 1 nmpearoja0XuTb UX COCTaB :

CkB. 52 (XuHraHn)

H, M. CoJiepkaHue 3JIEMEHTOB B 1073%
Sn Sh As B Cu Ag Co Mn Pb
- 6 60 1 ) - 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 2 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
['myOun Conepxanue >1eMeHToB B 10°%
a, M. [Sn W Pb Ni Cr \Y 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 4 0,1 20
- - 6 0,3 0,1 2 - - 45 0,3 4
- 8 2 2 10 3 - 8 0,1 3
- - 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
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7

PaccunTats K03 puimeHT OnoIOrnIecKoro HaKOIUIEHUsI MUKPO3JIEMEHTOB Ha HedTera-
30HOCHBIX ITUIOIIA/ISX, UX KIAPK KOHIIEHTPAIMH B II0YBaX M NPEBBIIICHHE Hall (POHOBBIMHU 3Ha-

YEHHUSIMH COTJIACHO JaHHBIM Onoreoxummuueckoit cheMku (1o C.I1.JIoKTHOHOBY).

ConepxkaHre MUKPO3JIEMEHTOB B MTOYBE

Iinomanu \Y/ Cr Ni Cu Ga
DOHOBBIC KOHIICHTPAITUH 2 6 1 3 0,3
UIunoBckast 19 12 11 7 0,5

CopepxaHre MUKPO3JIEMEHTOB B 30JI€ ITOJIBIHU

ITnowaau V Cr Ni Cu Ga
DOHOBBIC KOHIIEHTPAIIUU 1 1 0,1 4.0 0,01
UInmoBckast 0,8 1,7 0,7 8,0 0,1

8

Paccuurath KOB(I)(I)I/ILII/ICHT OMOJIOTMYECKOr0 HAKOIUIEHUS MHUKPOI3JICMCHTOB Ha He(bTera—
30HOCHBIX INIOMAAAX, UX KIIAPK KOHUOCHTPALWMHX B ITOYBAX U INPCBLIIICHUEC HAL (1)0HOBI>IMI/I 3Ha-

YEHUSIMH COTJIACHO AaHHBIM Onoreoxumuueckoil creMku (1o C.I1.JIokTHOHOBY).

ConepmaHI/Ie MHUKPOSJICMCHTOB B ITIOYBC

ITinomanu \V Cr Ni Cu Ga
DOHOBBIC KOHIICHTPAITUH 2 6 1 3 0,3
IAJITATUHCKAS 17 7 7 4 0,3

CopepkaHre MUKPOIJIEMEHTOB B 30JI€ ITOJIBIHU

ITnomanu \V Cr Ni Cu Ga
DOHOBBIE KOHIIEHTPALIUH 1 1 0,1 4.0 0,01
IAJITaTUHCKAS 2,0 6,5 3,0 4.2 0,09

9

Paccuutath 6amaHc OCHOBHBIX XMMUYECKHX 3JIEMEHTOB TP 00pa30BaHMM METaCOMAaTH-
YECKUX JTUONCUI-(IIOTOMUTOBBIX U (DJIOTOMUTOBBIX MOPOJ (MHPUIBTPALIMOHHBINA THIT METACO-
MaTo03a) 10 OMOTUTOBOMY I'HEHUCY UCXOs U3 JAaHHBIX XMMUYECKOI0 aHaIn3a 1 00EMHOTO Beca
nopos (mpu pacyere nojb3oBarhes nocooueM Kasunmna u Pyauuka unu tabn. 3 Ilpunoxe-

HUH).
30HBI SiO» Al,O3 MgO CaO OOBeMHBI 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 — HEU3MEHEHHBIN OMOTHTOBBIM FHCﬁC, 2— AUOIICUA-CKAIIOJIUTOBAA IMopoaa 1o THCﬁcy,

3 —¢oronuTOBas MOPOJA IO THEHCY.

10

PaccunTarh 6aaHC OCHOBHBIX XMMHYECKHX 3JIEMEHTOB ITPH 00pa30BaHUU METACOMATH-
YECKUX TUONCU/I-(IIOTOMUTOBBIX U (DIIOTOMUTOBBIX OPOJT (MHPMIBTPALIMOHHBIA THIT METACO-
MaTo3a) 1o amQpuOoI-MMPOKCEHOBOMY KPHCTANTMYECKOMY ClaHIly (THEHCY) UCXOAs U3 JlaH-
HBIX XMMHUYECKOI0 aHaIM3a ¥ 00beMHOT0 Beca MopoJ (IpU pacyeTre MoJib30BaThCs MOCOOHEM
Kazumuna u Pynnuka unm tadn. 3 [punoxenuii. ).
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30HBI SiO> Al>O3 MgO CaO OOBEMHBI 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 — HEM3MEHEHHBIN aM(PrOOI-TMPOKCEHOBBIN THEHC, 2 — MAPTaCUT-TUOIICU- CKAIIOJIUT-
¢oronuToBas MOpoOJa 1Mo THEHCY, 3 —(hIoronuT-NapracuT- JUOMCHUI0BASI TOPOA IO THEHCY.

11

PaccuuTath 0anaHc OCHOBHBIX XHMUYECKHX JIIEMEHTOB IPH 00pa30BaHUH METACOMa-
TUYECKUX JTUOMCHI-(IOTOMUTOBBIX TIOPOJ] MO TPAHUTY MCXOMS M3 JAHHBIX XUMHYECKOTO
aHayM3a 1 00BEMHOT0 Beca Imopo/1 (TIpu pacyeTe Mmoyib30BaThes nocobuem Kasuiuna u Pyn-
HuKa, win tabmunei 3 [punoxenuin).

30HbBI SiO; Al,O3 MgO CaO OOBeMHBIH 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 — IECUITMIIPOBAHHBIN [PAHUT FPAHUT, 2 — IUOIICH I-CKAIIOIMTOBAs IIOPO/Ia [0 FPAHUTY,
3 —¢oronuToBas MOpoja MO TPAHUTY.

12

PaccunTath KOOpAMHATHI COCTaBa PACTBOPOB BKJIFOUCHHI B CEIMMEHTAIIMOHHOM T'a-
nuTe (Kak OTpakeHUE COCTaBa paribl COJIEPOTHOTO OacceitHa, Talb. ) U OTpa3uTh Ha Tpe-
YTOJLHOU «COJTHEUHOW)» TUarpaMMe IOJIyUYCHHbBIE Pe3yJIbTaThI.

Tabnuia

NoNe 2K* I\/IgZ+ 8042' Ca2+

1 19,2 106,8 25,84 -

2 19,5 100,1 Co. -

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 -
12,2 35,3 8,7 -
3,8 10,5 HET 22,0

13

PaccunTarh MacmTabbl BEIHOCA JIMTHS TIPU 3aMEIIEHUU IPaHUT-TIErMaTHTa IECUITUIIPO-
BaHHBIM TETMaTUTOM, AHOICUI-CKANlOJUTOBOM M JAMONCUA=(IOrONUTOBOM MeTacoMaThye-
CKOM MOpOJ10# Ha CIIOASTHCKOM MECTOPOXKIEHUH (DJIOTOMUTA.
Ucxonnpie mannasie: Conepikanue TUTUS B OMOTHTE TpaHUT-nierMatuta — 231 1/T (Kom4ecTBo
6uotuta B rpanute — 3%), coaepkanue IuTHs B KanummnaTte — 11,6 r/T (KOJMYecTBO Kau-
nirnara B rpanut-riermarure — 60%), conep:kanue TUTH B I1arnokiase — 12,5 r/t (koimyecTBo
IUIarokiasa B rpanuT-nermatute — 10%). O0bemHsbli Bec rpanut-nermaturta — 2,67. Conep-
JKaHUE JINTHSI B IECUITUITUPOBAHHOM TpanuTe 3 1/T (00BbeMHBIN Bec Toposl — 2,63). Conepxa-
HUE JUTHS AUTCHU]I-CKanoIuToBol mopojae — 11 r/t (o6wemuslii Bec mopoasl — 2,88). Conep-
JKaHWE JINTUS B TUOTICUI-(DIIOTOIUTOBOM TTopojie — 74 /T (00beMHBIH BeC mopo sl —2,73).

14
CpaBHUTH KJIApKH KOHLIEHTPALUNA XUMHUYECKUX 3JIEMEHTOB B OPOJaX XUHTAaHCKOTO Me-
CTOPOKJICHHS U3 CKB. 176 u 51.
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CkB. 51 (Xunran)

H, M. Conepskanue deMeHToB B 107°3%
Mn Ni Cr W \Y Cu Ag AS B
40 15 6 3 - 6 3 0,2 - -
42 20 6 3 - 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 3 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. Conepxkanue >neMentoB B 107°%
Mn Ni Cr W \Y 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 - 3 3 - - 6
Cpennee
15

CpaBHHTH KJIAPKH KOHIICHTPALUH XUMUYECKHUX IIEMEHTOB B IOPOJaX XUHTAaHCKOTO Me-
CTOPOXKJEHHSI U3 CKB. 176 1 51 U OLIEHUTh, IO KaKUM 1OpOjaM 00pa30BaHbl UCCIIETyEeMblIe
3]1€Ch METACOMATHTHI, €CJI Ha MECTOPOKICHUH Pa3BUTHI TPAHUTHI U AP Py3UBBI OCHOBHOTO
COCTaBa.

Cks. 51 (Xunran)

H, M. Copneprkanue >1emMeHToB B 1073%

Mn Ni Cr W \Y Cu AgQ AS B
40 15 6 3 - 6 3 0,2 - -
42 20 6 3 - 6 4 0,1 - -
a4 20 6 3 20 6 45 0,1 - -
46 10 0,1 2 6 0,1 8 0,3 - -
48 - 2 10 3 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
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16

CpaBHUTH KJIApKU KOHIIEHTPAIMH XUMHUYECKUX JIEMEHTOB B OPO1ax XHUHIAHCKOTO Me-
CTOPOXKACHHMS U3 CKB. 176 1 51 U OICHHUTH, IO KAaKUM TOPOJiaM 00pa30BaHbl UCCIICTyEeMbIE
3]1eCh METaCOMATHUTHI, €CJIM HA MECTOPOKACHUH PA3BUTHI IPaHUTHI U 3P y3UBbI OCHOBHOTO

COCTaBa.
CkB.176 (Xunran)

H, M. Conepskanue >eMeHToB B 1073%
Mn Ni Cr W \Y 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 - 3 3 - - 6

Cpennee

17

JlaTh ompeneneHue npolecca U3MEHEHHUs COCTaBa OKeaHWYeCcKor BobI (Touka OK) 10
touku Ok' u nanee mo Touxu Ox' ¥ ¢ yeM cBsI3aHbBI >TH U3MEHEHMS?

T ta

Puc. 1.

18

HanecTu coctaB BHyTpucoJieBbIX paccoiioB [Ipukacnuiickoi BnaauHel (Tal. ) Ha re-
HETUYECKYIO Auarpammy (puc. 2) u 1aTh NPUOIMKEHHYIO OLEHKY CTaJIuU UX CTYIIEHHUS 1O
MOJIO’KEHHUIO (PUTYpaTHUBHBIX TOUYEK Ha uarpamme (puc. 2).
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) (X3 o
' o
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=]
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oo n.2
02 @3
[m]
@4
O_s
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0.1 02 03 04 Mg ©
Kar.+ AH.
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Puc. 2

YcnoBHbIe 0003HaYeHUs: 1 — paccosibl HAa TAJIMTOBOU CTaauu, 2, 3, 4 COOTBETCTBEHHO Ha
ATICOMHUTOBOW U CUJIbBUHUTOBON M KAPHAJUIUTOBOM CTAIMSIX, S OUIIOUTOBAS CTAAMS CTYIICHUSI.

Tabnuna
XUMHYECKUH COCTaB BOJ, I/71
CI- 8042' HCOS- Ca2+ Mg2+ Na++K+ CYMMa Br- I'
IAa=Kat
1 343,6 0,04 1,1 13,63 [109,4 0,4 8,8 0
2 376,3 0 0,41 874 [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. Jlo6omunckas 10, rir. 2469 m; 2- ckB.Anekcanaposckas 13, rir. 3574-3590 m; 3 —
ckB. JlemupmoBckas 101, ri. 3954 M.

19

CpaBHHTH cojiepkanne OpoMa B OMIIO(YUTOBOM MTOPOJIE U PACTBOPE, OIYHAIOIIEMCS TIPH
J00BIUE XJIOPUCTOTO MAarHUsI METOJIOM MOA3EMHOTO BBIIIEIAYNBAHUS B CKBKMHAX (B rpaMMax
Ha av°).. I 9TOro BOCHIOIB30BATHCSA JAHHBIME O COZEPKaHHU OpoMa B OHIIO(GHTOBOH 110-
poze (Tabi1. ) 1 pacTBOpE ero BhIeIaunBanus (Tadi ). HeoOXxoaumMple CripaBOYHbIE CBEACHUS
0 IUIOTHOCTH MOPOJBI ¢M. B yueOHuKe «Munepanorus» A.I'.berexTuna, BeJIMUYUHBI ATOMHBIX
BECOB — B IIEpUOANYECKOM Tabuie 31eMeHTOB (CIIpaBOYHHK MO T€OXUMHUU).

Tabmuma Conepxanne MgBr, B OumoduToBoi mopojie B pa3pese mpoayKTHBHOTO IjIa-
cTa

[NopoauineHckon miomanu

0,49, 0,52, 0,51, 0,47, 0,54, 0,57, 0,56, 0,58, 0,54, 0,55, 0,51
Copepxanuie OpoMa B pacTBOpE BhIIIETAYUBAHUS IIPH €T0 MI0THOCTH 1,31 paBHO 4,241/KT.

20

Paccuntarh K03 (UIIMEHT HAKOIUIEHUS] MUKPO3JIEMEHTOB B pacTeHusix Ha llaBios-
cKkoi HedTerazoHocHoH momaau (CapaToBckoe 3aBOKbE).

Conepxanns B 10°%
Mn Ni Pb Cu Sr Li Rb
ITaBnoBckas momanb
Crebens (10 - 0,3 2 100 0,002 0,010
Kopenb 10 - 0,2 2 100 0,002 0,012
[Toua 20 6 2 3 10 0,004 0,010

21
Paccunrarh k03¢ (HUIIMEHT HAKOTIJICHUS] MUKPOAJIEMEHTOB B pacTeHusX Ha [lepBomaii-
ckoit HedTerazoHocHOU momaau (CapaToBcKoe 3aBOIKBE).

Conepxanns B 10°%
Mn Ni Pb Cu Sr Li Rb
IlepBomalickas ruiomans
Crebenr |10 - 0,2 2 30 0,001 0,021
Kopenb 10 - 0,3 3 100 0,0013 0,007
ITousa 10 8 2,0 4 10 0,0028 0,012

22
CpaBuute K0d(D(PHUIIMEHTH HAKOIUICHUS MHUKPOIJIEMEHTOB B pacTeHUsx Ha [laBios-
ckoii u [lepBomatickoii HererazoHocHbIX momaaix (CapaToBckoe 3aBOJIKEE).
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Conepsxanus B 10°%
Mn Ni Pb Cu Sr Li Rb
ITaByioOBCKas momaab
Crebens (10 - 0,3 2 100 0,002 0,010
Kopenb 10 - 0,2 2 100 0,002 0,012
IlouBa 20 6 2 3 10 0,004 0,010
ITepBomalickas riomansb
Crebens |10 - 0,2 2 80 0,001 0,021
KopeHnb 10 - 0,3 3 100 0,0013 0,007
[TouBa 10 8 2,0 4 10 0,0028 0,012
23

PaccunraTh KIapKy KOHIIEHTPALMHU ypaHa v TOpUs B 0a3aiabTax v JIUMApUTax Oepe3oB-
CKOM CBUTHI 0a3anbT-TpaxuiaunapTutoBoi Gpopmanuu KOxxHoro Ypana no pesysibpratamM aHa-
JIM30B, IPUBEICHHBIX B TA0J.

Tabnuma
[Toponbt Copnepxanus B /T
U Th
Jlumaputel U UX TYQBI 4,0 14,3
ba3anbThl 0,7 3,2
24

PaccunTaTth npuHOC XUMHUYECKUX DJIEMEHTOB IPU 0Opa30BaHUU Me30- KaHO30WCKOM
KOpbI BBIBETPUBAHUS MOPOA OCHOBHOIO coctaBa (FOxHbli Ypail) n 1aTh UX MUTPALlMOHHBIHI
psa (mo mMacmTabamM IPUHOCA-BBIHOCA M pacdeT KOd(PUIMEHTa MOIBMKHOCTH, CM. pa3fell o
pacuet GajlaHCa BeleCTBA IPH 0Opa30BaHUU KOP BbIBETpHBaHUA). B HIKenpuBeaeHHON Tab-
JIMIE TaHbl XUMUYECKHE aHAIU3bI UCXOAHON TOPOJIbI U 30H KOPbI BHIBETPUBAHUSI.

PacueTsl mpoBecTn 1o merony abcomoTHbIX Mace b.M.Muxaitnosa (1958) ¢ yuerom
00BEMHOT0 Beca MOPO/IbI.

Pacuyer BemomnHsieTcs mo popmyre:

Nz O,

100
rae N — KOHIIEHTpaIus OKUcia B r/em® |V — cojepkanue okucina B %, [] - 00beMHBII BeC Mo-
pOJIBI B T/CM°.

CocTaB 30H BBIBETPUBAHUS OCHOBHBIX 110poJ1 (B % Macchl) Tabnuna
30HbI SiO? Al203 Fe20s FeO CaO MgO Na20 U
1 60,66 14,39 3,4 3,23 0,53 2,98 4,11 1,110
2 46,69 18,67 13,99 0,42 2,75 5,47 3,13 1,110
3 49,84 20,20 12,76 0,21 8,83 0,97 0,31 1,310
4 55,32 26,91 5,93 0,21 0,41 0,42 0,31 1,110
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1 — "HeBbIBeTpENBIE TUAba3bl, 00bEMHBIN BeC — 2,73 r/em® ; 2 — 30Ha BBILIEITOYCHHBIX 1Ha0a30B,
006beMHBIH Bec — 2,37 r/em®; 3 — KAOTUHUT-MOHTMOPPUIOHUTOBAs 30Ha, 00bEMHBIH Bec — 1,49
r/cM°. 4 — OXPHUCTO-KAOJIMHUTOBAS 30HA C THOOCHTOM, 00BbeMHBIH Bec — 1,48 r/em® .

25

PaccunTaTth NpUHOC XUMHUYECKUX DJIEMEHTOB IpPU 0Opa30BaHUU Me30- KaHO30MCKOM
KOpPBbI BBIBETPUBAHUS MOPOJ OCHOBHOIO cocTaBa (FOxHbIi Ypan) u 1aTh UX MUTPAllMOHHBINA
psn (o mMacmrabam MPUHOCA-BBIHOCA U pacdeT Kod(HUIMEeHTa OJBMKHOCTH, CM. pa3fell o
pacueT OanaHca BellecTBa npu o0pa3oBaHUM KOP BbIBETpUBaHUA). B HMxKenpuBeneHHON Tao-
JMIE JTaHbl XUMUYECKHE aHAJIU3bI UCXOAHON IIOPOJIbI U 30H KOPbI BIBETPUBAHUS.

Pacuetsr mpoBecTn 1mo metony abcomoTHeIX Macc b.M.Muxaiinosa (1958) ¢ yuerom
00BEMHOT0 Beca OPO/IbI.

Pacuer BeimomnHsieTcs no popmyie:

N= Vo

100
rae N — fem®, V — %, [ - 00 i
e KOHIIEHTPALIUs OKUCIIA B I/CM” , conepkanue okucia B %, [ - 00beMHbIHN BeC Mo-
pOnBI B T/CM®.
CocTaB 30H BBIBETPHBAHHS OCHOBHBIX MOPOJ (B % Macchl)

3onbl SiO? Al203 Fe:O3  [FeO CaO MgO Na20 U

1 53,16 17,4 2,83 8,53 4,58 3,99 3,5 1,110%
2 49,8 16,46 15,54 0,07 3,84 2,93 4,08 1,110
3 48,58 20,17 14,28 0,15 1,8 2,4 2,02 0,810
4 45,0 33,36 4,7 0,15 0,42 0,5 0,3 1,110

1 — HeBBIBETpEIbIE 11a0a3bl, 00BEMHBIH Bec — 2,73 r/cM® ; 2 — 30Ha BEIIEIOYEHHBIX 1a6a30B,
o6bemubIit Bec — 2,37 r/em’; 3 — KaOJIMHUT-MOHTMOPHUJIJIOHUTOBAsI 30Ha, 00beMHBIH Bec — 1,49
r/em®. 4 — OXPHUCTO-KAOJIMHUTOBASI 30Ha C THOOCUTOM, 00beMHBIN BeC — 1,48 r/em® .

26

Paccuutarh BeIHOC (0ajaHC) XUMHUYECKUX 3JIEMEHTOB IpU 00pa3oBaHUU Me30- KalHO-
30MCKOM KOpBI BBIBETPUBAHUS MOPOJ OCHOBHOTO coctaBa (FOxHbIN Ypan) u gatk UX MuUrpa-
IUOHHBIN psill (10 MaciTabaM MPUHOCA-BBIHOCA U PacdeT KOA(PPHUIMEHTA MOABHKHOCTH, CM.
pazzien o pacyet OanaHca BeulecTBa npu oOpa3oBaHUM KOp BbIBETpUBaHUS). B HI»KenpuBeneH-
HOM Ta0iMIle 1aHbl XMMUYECKHE aHaJIN3bl UCXOHON MOPOJIbl M 30H KOPBI BBIBETPUBAHUS.

Pacuetsr npoBectu mo merony abcomoTHbIX Macc b.M.Muxaitnosa (1958) ¢ yuerom
00BEMHOT0 Beca MOPOIbI.

Pacuer BemosnnsieTcst mo opmyiie:

N:V A

100
rae N — KOHIIEHTpaIus OKUcia B r/em® |V — cojepkanue okucina B %, [] - 00beMHBII BeC Mo-
pOJIBI B T/CM°.

Bapnanr 1
Tabmuma
CocTaB 30H BBIBETPHBAHNS OCHOBHBIX HOPOI (B % Maccel)
30HbI SiO? Al203 Fe20s FeO CaO MgO Na20 U
1 60,66 14,39 3,4 3,23 9,53 2,98 4,11 1,110
2 46,69 18,67 13,99 0,42 2,75 5,47 3,13 1,110*
3 49,84 20,20 12,76 0,21 3,83 0,97 0,31 1,310*
4 55,32 26,91 5,93 0,21 0,41 0,42 0,31 1,110*
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1 — HeBBIBeTpENbIE qUaba3bl, 00beMHBIN Bec — 2,73 r/cM® ; 2 — 30Ha BBINICIOYEHHBIX Haba30B,
o0beMHBIH Bec — 2,37 r/cM®; 3 — KaONTMHUT-MOHTMOPPHIOHHTOBAS 30Ha, 00beMHbIH Bec — 1,49
r/cM°. 4 — OXPUCTO-KAOJIMHUTOBAS 30HA C THOOCHTOM, 00BeMHBIH Bec — 1,48 r/em® .

27

Paccunrtarh BhIHOC (6aaHC) XMMHUYECKUX 3JIEMEHTOB IPU 00pa30BaHUU ME30- KaitHO30M-
CKOM KOPBI BBIBETPUBAHUs TOPOJ OCHOBHOTO cocTaBa (FOxHbIil Ypai) u 1aTh UX MUTPALIMOHHBIN
psa (mo macutabaM MpUHOCA-BBIHOCA U pacdeT KodpduiueHTa noABUKHOCTH, CM. pasJien O pac-
yeT OajaHca BellecTBa Mpu 0Opa3oBaHWU KOp BhIBETpHUBaHUS). B HIkenpuBeneHHOU Talimie
JlaHbl XUMHYECKUE aHAJIU3bl UCXOAHOU MTOPObI U 30H KOPbI BEIBETPUBAHUS.

Pacuets! npoBecT o MeToy abcomoTHbix Macc b.M.Muxaitnosa (1958) ¢ yuerom 005b-
€MHOTI'0 BeCa MOPOJBI.

Pacuer BoimonHsieTcst o hopmye:

N=V.—Q-,

100
rae N — KOHIIEHTpAIHs OKUCIA B r/em® , V — coniepkanue okucia B %, [ - 00beMHBIN BEC TTOPOIBI
3
B I/cM°.

CocTaB 30H BBIBETPHBAHHS OCHOBHBIX MOPOJ (B % Macchl)

3onbl SiO? Al203 Fe:O3  |FeO CaO MgO Na20 U

1 53,16 17,4 2,83 8,53 4,58 3,99 3,5 1,110%
2 49,8 16,46 15,54 0,07 3,84 2,93 4,08 1,110
3 48,58 20,17 14,28 0,15 1,8 2,4 2,02 0,810
4 45,0 33,36 4,7 0,15 0,42 0,5 0,3 1,110%

1 — HeBBIBETpENbIE AMaba3kl, 00BEMHBIH Bec — 2,73 T/cM° | 2 — 30HA BBIIEIOUYEHHBIX Ma0a30B,
o6bemubIit Bec — 2,37 r/em’; 3 — KaOJMHUT-MOHTMOPHJUIOHUTOBAs 30Ha, 00beMHBIN Bec — 1,49
r/em®. 4 — OXPHUCTO-KAOJIMHUTOBAsI 30Ha C THOOCUTOM, 00beMHBIN BeCc — 1,48 r/em® .

7.4 Meroanveckue MaTepuaJibl, oNpe/esiloMe Npoueaypbl OlleHMBAHUS 3HAHU, yMe-
HHUH M HABBIKOB, XapaKTEPHU3YIOIIHX ITaNbl (POPMHUPOBAHUA KOMIIETCHIUH

Pedepar — 5710 KpaTKO€ U3I10)KEHNE B MUCbMEHHOM BHJIE€ COJIEPKAHUS U PE3yJIbTaTOB HH-
JIUBH1YyaJbHON yueOHO-HCCIIEI0BATENIbCKOMN AESATEIbHOCTH, UMEET PETJIaMEHTHPOBAHHYIO CTPYK-
TYypYy, cojiepxkanue u opopmienue. Ero 3agauamu gBisroTcs:

1. ®opmupoBaHre YMEHUN CaMOCTOSTENbHON PabOThl CTY/IEHTOB C MUCTOUYHUKAMHU JIUTEPA-
TYpBbl, UX CUCTEMaTH3aLus;

2. Pa3BuTHE HaBBIKOB JIOTMYECKOTIO MBIIIUICHHUS;

3. YriybneHue TeOpeTHUECKUX 3HAHUH 110 MpoOsIeMe UCCIIeJOBaHUS.

Tekcr pedepara 1015KeH cofepKaTh apryMEHTUPOBAHHOE U3JI0KEHHE ONPEJICIICHHON TEMBI.
Pedepar nomkeH ObITh CTPYKTYypUpOBaH (IO TiaBaM, pasjeinam, nmaparpadam) ¥ BKIOYATh pas-
JieJbl: BBEJIEHHE, OCHOBHASI YacTh, 3aKIIIOUEHUE, CITMCOK MCIIOIb3YEMbIX HCTOUHUKOB. B 3aBuCcHMoO-
CTH OT TeMaTUKU pedepara K HEMy MOTYT ObITb O(hOpPMIIEHBI MPHIIOKEHUS, COAEpIKALIUE JTOKY-
MEHTBbI, WJITIOCTPAIH, TAOIUIbI, CXEMBI U T. [I.

Kpumepusamu ouenku pepepama sBIs0TCS: HOBU3HA TEKCTA, 000CHOBAHHOCTH BHIOOpA HC-
TOYHHKOB JINTEPATYPhI, CTEIIEHb PACKPBITUS CYLTHOCTH BOIIPOCca, COOII0AeHHS TpeOoBaHM K 0popM-
JICHMIO.

O1eHKka «OTJIMYHO»— BBITIOJHEHBI BCe TpeOoBaHMs K HamucaHuio pedepara: o003HaueHa
npobiieMa 1 000CHOBaHa €€ aKTyaJIbHOCTb; C/IeJIaH aHaJIW3 Pa3IMYHbIX TOYEK 3pEHHsI Ha paccMaTpu-
BaeMyIo MpoOIeMy U JIOTUYHO M3J0KEeHa COOCTBEHHAsI MO3MLUs; CPOPMYIMPOBAHBI BHIBOJIBI, TEMA
pacKpbITa MOJIHOCTHIO, BbIIEp:KaH 00BEM; COOII0IEHbI TPEOOBaHNUs K BHELTHEMY O(OPMIICHHUIO.
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OrneHka «X0po10» — OCHOBHBIE TpeOOBaHUA K pedepary BhIIOIHEHBI, HO IIPU 3TOM JOIY-
HIEHBI HETOYETHI. B 4aCTHOCTH, UMEIOTCS HETOYHOCTH B M3JI05KEHUU MaTepuania; OTCYTCTBYET JIOTH-
Yyeckasi IOCJIeJOBAaTeNIbHOCTD B CY)KJICHUSIX; HE BbIAEpkKaH 00BEM pedepara; UMEIOTCS YIyIIeHUs B
oopmieHHH.

OrneHka «yJI10BJIE€TBOPUTEIbHO» — UMEIOTCS CYIIECTBEHHBIC OTCTYIUICHUSI OT TPeOOBaHUMN
K pedepupoBanuio. B uyacTHOCTH: Tema OCBellleHa JIMIIb YaCTHYHO, AOMYIIEHBI (aKTUYECKUE
OIIMOKY B CoJiepkaHuu pedepara; OTCYTCTBYIOT BBIBOIBI.

OneHka «Hey10BJIETBOPUTEJIbHO» — TeMa pedepara He pacKpbiTa, 0OHAPYKUBAETCS CYy-
IECTBEHHOE HETIOHMMAaHME MPOOJIeMbl UK pedepar He IpeICTaBICH BOBCE.

KonTposbHble (camMocTOsiTeIbHBIE) PA00THI. 3aJaHKsl COCTABJICHBI 1O BAPUAHTHOM CH-
cTeme. BbInogHeHne KOHTPOIbHON padOThl 3aK/II0YAETCsl B COCTABJIEHUN Pa3BEPHYTHIX OTBETOB Ha
nocTaBlieHHbIe BONPOCHL. K cOCTaBlIeHNIO MHUCbMEHHBIX OTBETOB PEKOMEHIYETCS PUCTYIUTH JIUIIb
110CJIE [TOJIHOTO 3aBEPLICHUS U3YUYEHHUs JINTEpaTyphl. B oTBeTax He cienyeT yKIOHATHCS OT CYLECTBA
BOIPOCA WIH MEPErpy>KaTh OTBET OTBICYCHHBIMH pacCyXJIeHUsIMU. B kax10M oTBeTe HEOOXOAUMO
YETKO OTPa3UTh CylecTBeHHOE. OTBET I0KEH BbIABUTH IOHUMAHKE CTYIEHTOM CYyTH paccMaTpuBa-
€MOro BOIpoca.

KomnbrorepHoe TectupoBanme. TecToBble 3aanus 10 aucuuruinae «I'eoxumus u reodu-
3uKa Ouocgeprl» BKIIOYEHBI B 0a3y TECTOBBIX 3a/IaHUM B KOHCTPYKTOPE TECTOB aJalTUBHON CTPYK-
Typel TectupoBanus (ACT) u umerorcs B Hamuuuu B LleHTpe MHPOPMALMOHHBIX TEXHOJIOTUN
KyoI'AY.

Kputepuu oneHky 3HaHW# CTY/A€HTOB NIPH NPOBeIeHNH TECTUPOBAHUS

O1eHKa «OTJIMYHO» BBICTABIISETCS MPH YCIOBUU MPABWIBHOTO OTBETA CTYACHTA HE MEHEE
yeM 85 % TeCTOBBIX 3aJaHUM;

O11eHKa «XOPOLI0» BBICTABIISICTCS MPU YCIOBUU NMPABUIILHOTO OTBETA CTY/ICHTA HE MEHEE YEM
70 % TecTOBBIX 3aJaHHU;

Or1eHKa «y10BJIETBOPHUTEIbHOY BHICTABIISICTCS IIPHU YCIOBHH NMPABWIILHOTO OTBETA CTYACHTA
He meHee 51 %; .

O1eHKa «Hey10BJIETBOPUTEIbHO» BHICTABIISIETCS MPU YCIOBUU MPABUIBLHOTO OTBETA CTY-
nenTa MeHee yeM Ha 50 % TecTOBBIX 3aIaHUH.

Pe3ynbratrhl TEKyIIero KOHTPOJIS UCTIOIB3YIOTCS TPU MPOBEACHUHU MPOMEKYTOUHOM aTTecTa-
M.

3aK/II09UTeNbHbIH KOHTPOJIb (MIPOMEXYTOYHAs aTTECTallMsl) MOJBOAUT UTOTU U3YyYEHUs
TUCIUIUINHBL «['eoxumus U reopusnka Ouocdepb». YUeOHbIM TIAHOM O JaHHOW AMCHUILIMHE
MIPETYCMOTPEH IK3aMEH.

Kpumepuu ouyenku 3nanuii cmyoenmoe na IKzamene

Ouenka «OTJUYHO» BBICTABISIETCA 00ydaromemMycsi, KOTOpbId 00J1aJaeT BCECTOPOHHUMHU,
CUCTEeMAaTU3UPOBAHHBIMU U TIYOOKHMMH 3HAHUSMHU MaTepuana y4eOHOl ImporpaMMmbl, YMEET CBO-
0O0JIHO BBITIOJHSATH 3aJJaHUs, PETyCMOTPEHHBIE Y4eOHOM MPOrpaMMOid, YCBOWIT OCHOBHYIO U O3HAKO-
MUJICSI C IOMOJHUTENBHON TUTEPATypol, pEeKOMEHI0BaHHOUW yueOHOU mporpammoii. Kak mpasuio,
OIICHKA «OTJIMYHOY BBICTABIISECTCA O0YUYaIOIIEMYCsl YCBOMBIIEMY B3aMMOCBSI3b OCHOBHBIX TOJIOXKE-
HUW U MOHATHHA JUCIUIUTUHBI B UX 3HAYEHUH ISl IPHOOPETaeMOil CIIelManbHOCTH, MIPOSIBUBIIEMY
TBOPYECKHE CIIOCOOHOCTH B MOHUMAHUHU, U3JI0’)KEHUH M UCIIOJIb30BAaHUU YUeOHOTro MaTepuana, rpa-
BUJIbHO OOOCHOBBIBAIOIIEMY MPUHSATHIE PEIICHHs, BIAJCIOMIEMY Pa3HOCTOPOHHUMHU HABBIKAMHU U
MpUEMaMU BBITIOJIHEHHS MIPAKTUIECKUX padoT.

OueHKa «XOpOII0» BBICTABISIETCS 00yUaroniemMycs, 0OHapyKUBIIEMY MOJTHOE 3HAHHUE MaTe-
puana yd4eOHOU MpOorpaMMbl, YCTIEITHO BBITTOIHSIONIEMY MPEAYCMOTPEHHBIE YI€OHON TTPOrpaMMoit
3a/laHusl, YCBOMBIIEMY MaTepHall OCHOBHOM JTUTEPaTyphl, PEKOMEHI0BAHHOMN y4eOHOM TPOrpaMMOii.
Kaxk npaBuiio, o1ieHKa «X0poII10» BEICTaBISAETCS 00yJarOIIeMYyCsl, TOKa3aBIIEMy CHCTEMAaTU3UPOBaH-
HBIM XapakTep 3HAHUH M0 JUCIHUILINHE, CIOCOOHOMY K CAMOCTOSTEILHOMY MOTIOTHEHHUIO 3HAHUIA B
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X0JIe ajgbHEerIIeH yueOHOM 1 MpodeCCHOHATBHON NeITeIbHOCTH, TPABUIIBHO MPUMEHSIOIIEMY TEO-
peTHYecKHe MOJIOKEHUS IPU PEIIEHUH MPAKTHUYECKUX BOIIPOCOB M 33/a4, BIAJCIOMEMy HE0OX 01~
MBIMH HaBbIKaMU U MpHUEMaMH BBIIOJTHEHUS MPAKTUYECKUX PaldoT.

OneHka «yI10BJIeTBOPUTEIbHO» BBICTABISAETCS 00ydaroleMycs, KOTOPbIN [10Ka3ajl 3HaHUE
OCHOBHOT'0 MaTepuasa yueOHO! nporpaMmbl B 00beMe, J0CTATOYHOM M HEOOXOIUMBIM JIJIS JAIbHEMH-
meld yueObl U mpeacTosimeil paboThl MO CHENHMAIbHOCTH, CIPABUIICS C BBHIMOJHEHUEM 3a/1aHUi,
MIPEAYCMOTPEHHBIX y4E€OHOM MpOTrpaMMOl, 3HAKOM C OCHOBHOMW JIMTEPATYpPOH, PEKOMEHIOBAHHOM
yuebHo#l mporpammoii. Kak mpaBuiio, oleHKa «yIOBJIETBOPUTEIBHO» BBICTABISIETCS OOydaroie-
MyCsl, IOIYCTUBLIEMY IOTPEIIHOCTH B OTBETAaX HA SK3aMEHE WJIM BBIIOJHEHUH SK3aMEHAIIMOHHBIX
3aJaHuii, HO 00Ja/JaoIIeMy HEOOXOIUMBIMU 3HAHHMSMHU I0JI PYKOBOJCTBOM MpErojaBaTess s
yCTpaHEHUS 3TUX MOTPEIIHOCTEH, HApyIIAIOLIEMY MOCIIeI0BAaTEIbHOCTh B U3JI0KEHUU Y4eOHOT0 Ma-
TepHajla U UCIIBITHIBAIOLIEMY 3aTPyIHEHUS IIPU BHITIOJHEHUH ITPAKTUYECKUX PaloT.

OuneHka «Hey/I0BJIETBOPUTEIbHO» BBICTABISIETCS O00y4arouieMycs, He 3HAIOIIEMY OCHOB-
HOW yacTu MaTepualia yueOHOM MpOorpaMMBl, JOMYCKAOIEMY MPHHIUIHATIEHBIE OIIMOKH B BBITIOJ-
HEHUM MPETYCMOTPEHHBIX YUueOHOU ImporpaMMoii 3ajaHuil, HEyBEepEeHHO ¢ OOJIBIIUMU 3aTPyIHEHU-
SMHU BBIIOJHAIONIEMY IIpakTHUecKue paboTsl. Kak mpaBuiio, OlleHKa «HEYI0BIETBOPUTEILHOY BBI-
CTaBJIsIeTCA 00y4aroeMycs, KOTOPBI HE MOXKET MPOAOIKUTE 00yUeHHE UITU TPUCTYIHTD K JeSTElb-
HOCTH IO CIIELUATbHOCTH 10 OKOHYAHUHN YHUBEPCUTETA O€3 TONOJHUTENIBHBIX 3aHITUN IO COOTBET-
CTBYIOILLEH AUCIUIUIMHE.

8 IlepeyeHb OCHOBHOIi 1 I0MOJHUTEIbHON y4eOHOM JINTepaTypbl

OcHoBHasi yueOHasi IuTEpaTypa

1. 'eoxumus u reodusuka 6uocdepsi : yuebd. mocodue / JI. A. Auronenko, U. @. Bricorikas,
10. 0. Hukudopenko, E. A. Ilepebopa. — KpacHomap : KyoI'AY, 2018. — 89 c. — Pexxum nocryma:
https://edu.kubsau.ru/file.php/104/GEOKHIMIJA | GEOFIZIKA_BIOSFERY_uchebnoe posobie

416096 vl .PDF

2. Anexceenko B.A. Metaibl B okpyxarorieii cpene. OneHKa 3K0JI0T0-re0XUMUYECKUX U3-
MEHEHUH [ DIIEKTPOHHEIN pecypc]: coopHuk 3anad/ Anekceenko B.A., CyBopuHoB A.B., Bracosa
E.B.— DnekTpoH. TekcToBble AanHbie.— M.: Jloroc, 2012.— 216 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/9054. — 3BC «IPRbooksy, 1o mapoiito

3. Anekceenko B.A. ['eoboTannveckue ucciae10BaHus sl PEIICHUS PsAia SKOJOTHIECKIX
3a/1a4 ¥ TIOMCKOB MECTOPOXKIACHUH MOJIE3HBIX MCKOMAEMBIX [ DJIEKTPOHHBIN pecypc]|: yueOHOe moco-
oue/ AnexceeHko B.A.— DnekTpoH. TekcToBble AaHHbIe.— M.: Jloroc, 2011.— 244 c.— Pexwum no-
cryma: http://www.iprbookshop.ru/9053. — 9BC «IPRbooksy, mo napoio

4. llleymxen A.X. Arpoouoreoxumus : yae0. mocooue / [lleymken A.X. ; Ky0. roc. arpap.
yH-T, Bcepoc. Hayu.-uccnen. uH-T puca. - 2-¢ u3f., nepepad. u gom. - Kpacaoxap, 2010. - 876 c. —
Pexum nocryna: 6ubn. Kyol'AY (6 ak3.).

JonosHuTeIbHAA YueOHas1 IUTEepaTypa

1. Memankun A.B. Dkonorudeckoe coctosiHue arMochepsl [DIeKTpOHHBIN pecypc]: yueo-
HOe nocoOue U1t cTyIeHTOB-0akanaBpos/ A.B. Memankus [u 11p.].— DIeKTPOH.TEKCTOBbIE JaHHBIE.
— Caparos: Aii [Tu Ap Bykc, 2015.— 273 ¢. — Pexxum noctyna: http://www.iprbookshop.ru/33871. —
9BC «IPRbooksy, mo maposto

2. Memankua A.B. Dkonorudeckoe cocTostHUE THAPOCchEpsl [ DICKTPOHHBINA pecypc]: yueo-
HOe TIocobue s cTyneHToB-0akanaBpos/ Memankun A.B., [Imutpuesa T.B, [llemens N.I.—Dnek-
TpoH.TeKcToBble aaHHbIe. — CaparoB: A#l Ilm Ap Bykc, 2015. — 276 c. — Pexum nmocryma:
http://www.iprbookshop.ru/33872. — 9bC «IPRbooksy, o mapoitto

3. Memaikus A.B. Dkojorudeckoe cocTossHue TUTOChepsl U MOYBBI [ DIIEKTPOHHBIH pecypc]:
yueOHoe mocobue s cTyaeHToB-0akanaBpos/ Memankud A.B., Imutpuesa T.B., Koporkux H.B.
— DnektpoH.TeKcTOBbIe AaHHbIe. — CapatoB: At ITu Ap Bykc, 2015. — 220 c. — Pexxum nocrymna:
http://www.iprbookshop.ru/33873. — 96C «IPRbooks», mo mapoio

34
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http://www.iprbookshop.ru/9054
http://www.iprbookshop.ru/9053
http://www.iprbookshop.ru/33871
http://www.iprbookshop.ru/33872
http://www.iprbookshop.ru/33873

4. Crypman, B. U. I'eoskomnorus : yueObnoe nocodue / B. U. Ctypman. — 3-e usj., crep. —
Canxkr-IlerepOypr : Jlans, 2020. — 228 ¢. — Pexwum nocryna: https://e.lanbook.com/book/100928

9 Ilepeyens pecypcoB HHGOPMAIIUOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn « UHTEepHET»

No | HamenoBanue pecypca Temaruka
1 N3narenscTBO «JIaHb» Berepunapus, cenbckoe X0351UCTBO, TEXHOIOTUS
XpaHEeHHUs U 1epepaboTKH MUIIEBBIX IPOAYKTOB

2 IPRbooks YHuBepcaibHas
3 Ob6pazoBarenbhblil mopran Kyol'AY YHuBepcaibHas

10 MeToanueckue yKazaHus JJisi 00y4al0IIMXCS 110 OCBOCHUIO JUCUHUIIIMHBI

1. Aaronenko [[.A. I'eoxumus u reopusuka 6uochepst / [I.A. Aatonenko, .®. Breicorkas,
10.10. Hukudopenko, E.A. ITepebopa. — Kpacnomap: KyoI'AY, 2018. — 89 c¢. — Pexxum pocryma:
https://edu.kubsau.ru/file.php/104/GEOKHIMIJA | GEOFIZIKA_BIOSFERY_uchebnoe posobie
416096 vl .PDF

11 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCI0JIb3YeMbIX NPU OCYLIECTBJICHUHU 00-
Pa30BaTeIbHOIO NMpoLecca Mo AMCHUILINHE, BKIKYAs NepedyeHb NPOrpaMMHOro odecrneyeHus
1 MH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

HNudopmanvoHHbIE TEXHOJOTHH, UCIOJb3yeMble NPHU OCYIIECTBICHUU 00pa30BaTEIbHOIO
npolecca o JUCHUIUIMHE MO3BOJISIOT: 00€CIIeYUTh B3aUMOJICHCTBIE MEXy YdaCTHUKaMH o0pa3o-
BaTEJILHOIO IMPOIEcCa, B TOM YUCIIE CUHXPOHHOE M (MJIM) aCHHXPOHHOE B3aUMOJIEHCTBHE MOCpel-
ctBoM cetu «MHTEpHET»; (PUKCHPOBATH X011 00PA30BATEIHHOTO MPOLIECCa, PE3YIbTATOB MPOMEXKY-
TOYHOM aTTeCTallUu IO AUCLUUIUIMHE U PE3YyJIbTaTOB OCBOEHUS 00pa30BaTeIbHON IPOTrpaMMBbI; opra-
HU30BaTh NPOIECC 00pa30BaHMs MyTEM BH3YAIM3alUU M3y4aeMoil WH(GOPMALUU TTOCPEACTBOM HC-
HOJIb30BaHUs IPE3CHTALMN, YIeOHBIX (PUIBMOB; KOHTPOJIUPOBATh PE3yIbTaThl 00YUYE€HUS HA OCHOBE
KOMIIBIOTEPHOI'O TECTUPOBAHUSI.

1. Ilepeuens nuuensuonHoro 110

Ne | HammeHoBaHMe Kparkoe onucanue
Microsoft Windows OmnepalnoHHas cucTeMa
2 Microsoft Office (Bxmouaer Word, Excel, PowerPoint) | ITakeT opucHBIX TpUIOKe-
HUU

2. Ilepeuenp npodeccrnoHaIbHbIX 0a3 TaHHBIX U MH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

Ne | HaumeHoBaHue Temaruka DJIeKTPOHHBIN aapec
1 Hayunas snexkTpoHHast | YHUBepcalbHas https://elibrary.ru/
6ubauoreka eLibrary

3. Moctyn k cetu MHTEpHET, 10CTYI B 3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEpCUTETA.
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12 MarepuajibHO-TeXHHYECKOe oOecredeHue AJs 00y4eHu sl M0 IUCHUIINHE
HnaHpreMHe MNOMCIICHUSA IJId IMPOBCACHHUA BCCX BUJIOB y‘-Ie6HOI71 JACATCIIbPHOCTH

HaumenoBanue yueo-
HBIX IPEIMETOB, KYp-
COB, IMUCHUIUIUH (MOAY-
neit), MpaKTUKU, HHBIX
BHJIOB YUCOHOI nesi-
TEIbHOCTH, MPEAYCMOT-
PEHHBIX y4eOHBIM ILIa-
HOM 00pa3oBaTeIbHOU
MIPOrpaMMBbI

HanmeHnoBanue nomMemeHuit aJist mpose-
JICHUS BCEX BUJOB YUeOHOM e TeIbHO-
CTH, PETYCMOTPEHHON yU4eOHBIM TLIa-
HOM, B TOM YHCJI€ TOMEILEHUS sl ca-
MOCTOSITEIBHON PabOTHI, C yKa3aHUEM
MepeyHsl OCHOBHOTO 000PYI0BaHMUS,
y4eOHO-HATJISTHBIX TOCOOU U MCTIONb-
3yeMOro nporpaMMHOro o0ecredeHus

Anpec (MECTOIOJIOKEHUE)
MOMEILEHUH /17151 TpOBeie-
HUS BCEX BHUJIOB y4eOHOM
JeSITeNIbHOCTH, ITPEelyCMOT-
PEHHON y4eOHbBIM IUIAaHOM
(B citydae peanuzaiuu 00-
pa30BaTeIbHON ITPOrPaMMBI
B ceTeBOM (hopMe JOMOITHHU-
TEJIHO YKa3bIBAETCS
HAaUMEHOBAaHME OpraHu3a-
LU, C KOTOPOU 3aKJIFOYEH
JIOTOBOD)

I'eoxumus u reopusuka
ouocdepsl

ITomemenue Ne633 I'VK, nmocamouHbIxX
mect — 84; mromans — 70,7 KB.M;
yaeOHas ayJUTOPHS JIJIsl IIPOBEACHHUS
3aHSTHUN JEKIIMOHHOTO THIIA, 3aHATUN
CEMHHAPCKOTO THIA, KypCOBOTO MPOCK-
TUPOBaHUS (BBIMOJIHEHUS KYPCOBBIX pa-
00T), FPYNIOBBIX U UHAUBUAYAJIbHbBIX
KOHCYJIbTAIIN, TEKYIIEer0 KOHTPOJIS U
MIPOMEXYTOYHOH aTTeCTaIUH.
nabopatopHoe 00opyI0BaHUE
(nnetiep — 1 wrT.);
crierranu3upoBaHHas Meoenb (yueOHast
ToCcKa, yueOHas MmeOerb);
TEXHUUYECKUE CPECTBA O0yUeHUS,
Ha0OPBI JEMOHCTPAIIMOHHOTO 000PYI0-
BaHUs U y4eOHO-HATJISIAHBIX TOCOOUIt
(HOyTOYK, MPOEKTOP, SKpaH);
nporpammuoe obecredenue: Windows,
Office.

350044, Kpacnogapckuii
Kpaii, r. KpacHonap, yi. um.
Kanunauna, 13

I'eoxumust u reopusnka
ouochepsl

ITomemenune Ne608 I'VK, mocamouHbIxX
mecT — 30; mmomaas — 36,3 KB.M;
yueOHast ayJUTOPHUS IJIsl TIPOBEICHHS
3aHATUH JEKIMOHHOTO THUIIA, 3aHATUH
CEMHHAPCKOT0 THIIa, KypCOBOTO MPOEK-
TUPOBaHMS (BBIIOJHEHHS KYpCOBBIX pa-
00T), IPYNMNOBBIX U UHAUBUAYAJIbHbBIX
KOHCYJIbTAIMH, TEKYIIIEr0 KOHTPOJIA U
MPOMEKYTOYHOM aTTECTALINH.
CrelManu3upoBanHas Mebens (yueOHas
JOCKa, yueOHast MeOeb);
TEXHUYECKHUE CPeCTBA O0yUEeHHUS,
Ha0OPBI IEMOHCTPAIIMOHHOTO 000PYIO0-
BaHUS U y4eOHO-HATIISAHBIX TOCOOU
(HOYTOYK, MPOEKTOP, SKpPaH);
nporpammuoe odecrnieuenue: Windows,
Office.
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I'eoxumus u reopusuka
ouocdepsl

[Tomemenue Ne603 I'VK, mocamouHbIX
MecT — 28; momanas — 36,4KB.M; I10-
MEIICHHE IS CAMOCTOSITEIbHOM pa-
OOTHI.

TEXHUUYECKUE CPEIICTBA O0yUCHUS
(mpuaTep — 1 1WIT.;
ceteBoe obopymoBanue — | mrt.;
KOMITHIOTEP MEPCOHATBHBIA — 9 1IT.);
JnocTyl K cetu «MHTEepHETY;
JOCTYI B 3JICKTPOHHYIO HH(pOopMaIu-
OHHO-00pa30BaTENIbHYIO CPEy YHUBEP-
CHUTETa;
CrenHanu3upoBaHHas MeOenb(yueOHas
MeOen).

[Tporpammuoe obecrieuenue: Windows,
Office, cennanu3upoBaHHOE JTHIIEH3H-
OHHOE U CBOOOHO pacpOCTpaHsIeMOe
nporpaMMHOe oOecrieueHue, mpemy-
CMOTpPEHHOE B paboyeil mporpamMme

350044, Kpacnogapckuii
kpaii, r. Kpacnogap, yi1. um.
Kanunauna, 13
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