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1. HEJIb OCBOEHMUS JUCHUIIJIMHBI MO4YJIS)

Lenpro u3ydeHHss AUCHUIUIMHBL «l'€OXUMUS» SBISAETCA O3HAKOMIJICHHE CTYIEHTOB C
reOXUMHEN KaK HayKOH, OPraHMYHO BXOJSIICH B CHCTEMY HayK O 3eMJie M pacCMaTpUBaIOIIe Ha
ATOMHO-MOJIEKYJIIPHOM YPOBHE I€0JIOTUYECKUE OOBEKTHI, IPOILECCH M UX BOJIOLUIO B UCTOPHU
3emuiu.

B pe3ynbraTe 0CBOCHUS TUCHUIUIMHBI O0YYarOIHICS TOKEH:

3uamey:

— MPHUHIMIHUAIbHBIE OCHOBBI U MPOOJIEMBbl T€OXMMHUU IPUMEHHUTEIBHO K COCTaBy H
MIPOUCXOXKICHUIO 36MHBIX 000JI0YECK;

— 3aKOHBI PaclpOCTPAHEHHOCTU aTOMOB-3JIEMEHTOB;

— BOIPOCHI PAJUOT€0JIOTUU U PAIUOT€OXPOHOJIOTUH;

— CYIIHOCTh TI'€OXMMHMHM IIPOLECCOB HHIAOTEHHOIO W HK30T€HHOIO IOpOJ0- H
pynooOpa3oBaHus;

— 3a/1a4¥ PUKIIAJHON Nr€OXUMHHU.

Ymems:

— TMOJb30BATHCS 3HAHUAMM [0 H30TONHOM TEOJIOTMM NpPH HCCIECJOBAaHUM BPEMEHU U
0COOCHHOCTEH (OPMUPOBAHUS TIOPOTHBIX KOMILICKCOB;

— AHAJIM3UPOBATH UMEIOLIUIICS T€OJOrHUeCKU MaTeprall B COYeTaHuH ¢ HHbopMaiueit o
COCTaBE TOPHBIX MOPOJ U MUHEPAJIOB U HA 3TOM OCHOBE BBISBIATH YEPThI CTPOEHUS U UCTOPHUU
Pa3BUTHS OTJEIBHBIX F€OJIOTMUYECKUX CTPYKTYP.

Bnaoems:

— IpUeMaMHU M METOJaMHU F€OXUMHUYECKUX UCCIEAOBAHUMN IJIs U3YUYEHHS] TOPHBIX MOPOJ
U TOPOJHBIX AaCCOLMALMK, B TOM 4YHCIE i1 MPOTHO3a M IMOHMCKA TMOJIE3HBIX HCKOMAeMbIX W
MOHUTOPUHTA U OXPaHbl OKPYKAIOIIEH CPEeIbl.

2. NMEPEYEHbL IIVNIAHUPYEMBIX PE3YJIBTATOB OBYYEHHUA 110
JAUCHUIIJIMHE (MOAYJIO), COOTHECEHHbBIX C IIJNIAHUPYEMbBIMHA
PE3YJIBTATAMM OCBOEHUSI OBPA3OBATEJIBHOMN MTPOTPAMMBI

B pe3ynbrate 0ocBOSHUS NUCHUTUIHHBI (POPMUPYIOTCS CIEAYIOIINE KOMITETECHIUH:

— CIOCOOHOCTh HCHOJIB30BaTh B NMPOQPECCHOHANBHON JESTeNbHOCTH 0a30Bble 3HAHUS
MaTeMaTHKHU 1 ecTecTBeHHbBIX Hayk (OITK-3).

3. YKABAHHUE MECTA JJUCHUIIJIMHBI MOAYJiIA) B CTPYKTYPE
OBPA3OBATEJIbLHOM ITPOI'PAMMBI

JlaHHasi OUCHUIUIMHA OTHOCHUTCS K 0a30BOM uacTH 00pa3oBaTeNbHON MpPOrpaMMbl IO
HarnpasieHuto noarorosku 05.03.01 I'eonorus, npoduis «I'eopusukay.

Jlis ocBOeHUS NAaHHOW NUCUUIUIMHBI OO0ydYarolMecs WCIOIb3YIOT 3HAHUS, YMEHUS,
HaBbIKM, KOTOpPbIE OHM IOJYYWJIM B MPOLECCE H3YyUEHUs AUCHUIUIMH: «DPusukay, «XuMus»,
«Beicmrasi matematukay, «llerporpadus», «OOmas reonorus», «MuHEpATOTHs C OCHOBaMH
KpHUcTaiorpadum» u Jp.

B cBoro ouepens, aucrumumHa «['€oxummus» TMpeacTaBiIseT coO0H METOH0IOTHUYECKYIO
06a3y Ui JMCUMIUIMH, TakuX Kak: «OKoJoruueckas reonorus», «PymHas u HedTsHas
netpodusukay, «I'eonorus u reoxuMust HeTH U ra3a» u Jp.



4. OFBEM JUCUMIIIMHBI (MOJVYJISH) B 3AUYETHBIX EJUHHUIAX C
AKAJIEMAYECKHX
ACTPOHOMMYECKHX YACOB, BBIIEJEHHBIX HA KOHTAKTHYIO
PABOTY OBYYAIOIIUXCS C NPEMOJABATEJEM (ITO BUJIAM YYEBHBIX

YKA3AHUEM

3AHATUN) U HA CAMOCTOSITEJBHYIO PABOTY OBYYAIOIIUXCS

OO6mmast TpyI0eMKOCTh TUCIIUIUIMHBI COCTABIISIET 3 3a4eTHbIE eAMHUITHI niau 108 Jaca.

KOJIMYECTBA
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MMOATOTOBJICHHBIX CTYACHTAMHU ITPAKTUYCCKUX pa60T n pe(bepaTOB 110 TCMATHKE JUCHUIIIIMHBI.

nJjin

B wHTEpakTHBHOI (hopMe HYachl HCIOJB3YIOTCS B BHJIE 3aCIYIIMBAHUS U OOCYXKICHHS,

5. COAEPKAHUE JUCIUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PABAEJIAM) C YKA3AHUEM OTBEJEHHOI'O HA HHUX KOJIMYECTBA
AKAJEMUYECKUX HWJINX ACTPOHOMMYECKHX YACOB U BHJIOB

YUYEBHbBIX 3AHATUUAU
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Beenenue. Ilpeamer reoxumuu. Mecto
1 TeOXMMHH B CHCTEME Hayk o 3emie, 1 4 5 i 5
B3aUMOIIPOHHKHOBEHHE W  B3aMMOJICHCTBHE
HayK 0 3eMiie.
2 PaguoakTuBHBIE U CTAOMIBLHBIE H30TOIIBI 1 4 5 - 2
3 3aKOHBI TEOXUMHU U PACIpPOCTPAHEHHOCTh 5 4 6 i 3
XMUMHAYECKHX JIEMEHTOB B IPUPOJIE.
4. | 'eoxumusi MarMaTHYECKHUX MPOIECCOB. 2 4 6 1 3
5 ['eoxumust MeTaMOphUUECKUX MPOLIECCOB. 2 4 6 1 3
6. | Meramopdusm U MeTacomaro3. 2 4 6 1 3
7. | I'eoXuMus 5K30T€HHBIX MPOLIECCOB. 2 4 6 1 2
1L u HCTEMBI
8 opozoobpazyromiye cucTe 2 2 4 1 3
CeIMMEHTOreHe3a
H/IOTCHHBIE ¥ 3K30TCHHBI a 7t
9 DHJIOTEHHBIE M JK30T€HHBIE PyI000pasyrouye 5 5 4 1 3
CUCTEMBL.
Beero | 16 | 32 48 6 24
DK3aMeH 36
Hroro: | 16 | 32 48 6 24 36




Coaepsxanue pa3aeoB IHCHUIIIHHBI:

Pa3nen 1. BBenenue. ATOMBI-3JIEMEHTHI M MX COSAMHEHUS B MIPUPOJIE KaK OOBEKT HAYKH
reoxumun. Ilpeamer reoxumuu. MecTo TreoXMMuUH B CUCTEME HaykK O 3eMle,
B3aMMOIIPOHUKHOBEHHUE U B3aUMOJICHCTBUE HAYK O 3emie. MeToqoI0rus 1 METObI TEOXUMUH.

Ilepuognueckass cucrema snemeHToB JI.M.MenneneeBa. CrTpoeHuE 3IEKTPOHHBIX
obosouek. M3orombl. PasmMepHOCTP aTOMOB M 3JE€MEHTapHBIX YacCTHI, aTOMHbIE U HOHHBIE
pamuycel. [IpoGieMa reoxumMudecknx Kiaccupukanuid 3neMeHToB. [lonsarue 06 nzomopdusme u
U30MOP(HOM POJCTBE FIEMEHTOB.

Pazaen 2. PaguoakTuBHbIe M cTa0WIbLHBIE U30TONBbI. Panuoreonorus u ee mpoOiIeMsbl.
Pagnoreoxpononoruss — oOmui moaxon, cucremMa MeronoB. OOmias mIKana reojJorHuecKoro
BpeMeHHu. Bo3pacT anmeMeHTOB, 3eMiIM U KOCMUYECKUX 00BeKTOB. PagnoxpoHonornyeckas mkasia
Konbckoro nokemOpus Kak 3TajJloHa i banruiickoro 1mwMra; TalakTHUYeCKHH Trof,
NEPUOAUYHOCTD PaJAUOXPOHOIOTMUYECKUX UMITYJIbCOB.

Pa3gesn 3. 3aKkoHBI reOXMMHH M PacCHPOCTPAHEHHOCTh XMMHYECKHX JJICMEHTOB B
npupoje. /[Ba riaBHbBIX 3aKOHa I'€OXMMHM U PaclpOCTPAHEHHOCTh XUMHUYECKHX 3JIEMEHTOB B
npupone. Tumel, coctaB U BO3pacT MeTeopuToB. IIpoucxoxzneHne u CTpoeHHE BHYTPEHHUX H
BHEIHUX oOosiouek 3emin. CoOCTaB 3eMHOM KOpPBI M PacHpOCTPAHEHHOCTh B HEW aTOMOB-
aneMeHTOB. CoctaB MaHTHUM 3emiu. CpaBHUTENBHBIE CBEACHMs O cocTaBe IutaHeT CoJHEe4YHOR
cuctembl. Kiapku 37€MEHTOB IUIaBHBIX THUIIOB TOPHBIX 1opoj 3emiu. [loHsSTHE pernoHanbHbBIX
KJIApKOB.

Paznen 4. 'eoxumMusi MarMaTuyecKux npoueccoB. [IprauHbsl MHOT000pa3ust MPUPOTHBIX
MmarM. ['eoxumudeckue KpUTepUH OTKPBITHIX M 3aKPBITBIX MarMooOpa3yromux cucreM. I'eoxumus
MarMooOpa3oBaHUs W TEOJUHAMHYECKHE PEKUMBI. | €OXMMHYECKHE OCHOBBI KiacCHU(UKAIIUH
MarMaTuToOB. Pasnmuuust MarM M 00pa3oBaHHBIX U3 HUX MopoA. DIOUIHBIE PEXKUMBI
MarmMooOpa3oBaHUs U HUX TeoXuMHueckoe 3HadeHue. COOTHOIICHHE T€OXUMHH, METPOXUMHUH U
nerporeoxumuu. [loBeneHne MalblX, pPYIJOTE€HHBIX M PEAKHUX JJIEMEHTOB B Ipoleccax
MarmMaTU4yeckoro nopooodpazopanusa. Marmatuueckue Gopmariui.

Pazgen 5. 'eoxumus Mmeramopguyeckux npoueccos. [Ipobiema Murpanuu XuMH4IecKux
AJIEMEHTOB W COXPAaHHOCTH MPHU3HAKOB IEPBUYHOM MPHUPOABI MOPOA MpU MeTamopdusMme.
MetamophusM U reoJUHAMUYECKHE PEXHUMBI. [ €OXUMHUECKHE T€0TEPMOMETPBI  T€00apOMETPHI
NPUMEHUTEIBHO K IIpolieccaM MeTaMopdu3ma.

Pazgen 6. Meramopduzm m Meracomarto3. ['eoxumus (QIrOMIHO-THIPOTEPMATIBHBIX
npoueccos. [IpupoaHble CUCTEMBbI, HICTOYHUKH 3HEPTUU, MPHUHLMIBI padOThl U MPOJYKTHI 3THUX
CUCTEeM B TE€OXMMHUYECKOM acmekre. Bo3MoxkHas pynooOpasyromas poib — (IIIOUIHO-
TUAPOTEPMAIIBHBIX CUCTEM.

Pazgen 7. I'eoxuMHMs 3K30reHHBIX NPOLECCOB. THIMBI HK30I€HHBIX MPOIECCOB —
BBIBETPUBAHNUE U OcajgKkooOpa3oBaHue. THUIBI SK30r€HHBIX 00pa30BaHUIl — KOPbI BHIBETPUBAHUS,
MOYBBI, OCaJOYHBbIE MOPOJBL. [eoxuMuyeckue cpenbl 3K30reHa — arMmocdepa, Truiapocdepa.
['eHeTHYeckue U reOXMMHYECKHE THUIBI BOAHBIX cpell. [Ipobiema cocTtaBa MOPCKUX U OKEAHCKUX
BOJI.

Paznen 8. IlopomoodOpasymwuiume cucrembl ceauMeHTorene3a Cemaumentochepa —
ocazioyHas oOojouyka U ee reoxumus. IlopomoobOpa3zyromue cCUCTEMbI ceauMeHToreHnesa. Mx
HHEpPreTHKa, 0COOEHHOCTU PAa0OTHI, (PAKTOPHl CeAUMEHTOreHe3a. JlMCTaHIMU TPaHCIOPTUPOBKH,
ocagouyHas nuddepenimanusa. Tunbl jgutorene3a no H.M.CrpaxoBy. Cramuu nuToreHesa:
HAKOIUIEHUE, AUareHes3, MPOrpecCUBHBIN M PEerpecCUBHBIN AMUTeHE3, Mepexoa K MeTaMmophusmy.
['eoxumuueckas kiaccuukanus ocaouyHbIX TOPO. ['€0OXUMHS 0Cal0uHOr0 MOPOA00OPa30BAHUS
U TreoJuHaMUYecKkue pexumbl. Ponbp OuoreHesa u opraHudeckoro BemiecTBa. (OcajouyHble
¢dopmanuu. Bo3pacT M TUIBI XU3HU, (OTOCHHTE3 B UCTOpPUM 3eMiH, MpolieMa KHUCIOPOAHOM
aTMocdepBhl.

Pazgen 9. DH0reHHbIe M IK30TeHHbIe pya000pa3yomue cucreMbl. Poib GHOreHHOTO
¢dakTopa. ['eoxuMuyeckue acnekTsl (HOPMUPOBAHMS MarMaTOT€HHBIX, METaMOP(OIreHHBIX,
GIIOUIHO-TUAPOTEPMATIBHBIX, CBA3aHHBIX C KOPAMU BBIBETPHUBAHMS, CEIMMEHTOTCHHBIX U



CJIOXHBIX T0 TEHE3UCY MECTOPOXKJECHUM TMOJE3HbIX HCKOMAeMbIX. ['€OXMMHYECKHUE KpPUTEPUHU
HEoOpaTUMOM 3BOJIIOLUU MPOIECCOB MarmMooOpazoBaHus U (OPMUPOBAHUS TUIYTOHMYECKUX H
BYJIKAHMYECKUX KOMIUIEKCOB. [Ipu3Hakum pocTta MOIIHOCTH KOPbI W HM3MEHEHHS TIyOWH
MarmooOpa3oBaHus. PemepHble KOMILJIEKCBI M 3BOJIIOLMS  T€OJMHAMHUYECKHX PEKHUMOB.
["'eoxmumuyuecKkas 3BOIONHMS POIIECCOB OCAKOHAKOIUICHUS 1 OHOTeHe3a.

Hoocdepa B.M.Bepnaackoro. ['eoxuMuueckuii MOHUTOPHHT OKpYKAIOMIEH CpEIbl,
TEOXUMHUYECKHE U OMOTCOXUMHYECKHE CPEJICTBA KOHTPOJISI U 3alUThl. [IpuKiiagHas reoXuMus.

6. IEPEYEHb YYEBHO-METOJIUYECKOI'O OBECIEYEHUA JJIA
CAMOCTOSATEJBHON PABOTBI OBYYHAIOLIUXCA MO AUCHMIIJIMHE
MOAYJIIO)

OcHoBHasi IuTEeparypa:

1. TIlepenbman A.M. T'eoxmmus: ydeOHuk mius By3oB/ A.W.Ilepenbman.- 3-¢ u3m. —
Mocksa: JIEHAH/I, 2015.-528c.

2. H.E.Kosznos, A.A. IIpenosckuii Benenue B reoxumuto. Mypmanck, Uzn-so MI'TY,
2006.

JlonoJiHUTe/IbHAA JIUTEPATYpA:

3. B.®. bapabanos I'eoxumus. JI., Henpa, 1985. — 317c.

4. T'.B. BoiitkeBuu, B.B. 3akpytkun OcHoBbI reoxumuu M., Beicmas mkona, 1976.

5. A.U. llepensman ['eoxumusi: Yueb. ams Teol. criell. By30B.-2-€ U31l., nepepad. u JOo1L.-.
M., Briciras mkoia, 1989. — 528 c.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUITJIMHBI (MOYJIA)

B 00pa3oBaTebHOM IIpoIiecce UCIOIb3YIOTCS:

- yueOHbIe ayaUTOPUM ISl TPOBEACHUS 3aHATUH JIEKIMOHHOTO THWIIA, 3aHSATHHA
CEMHUHApPCKOI0 THIA, KypCOBOTO MPOESKTUPOBAHUS (BBIIOIHEHHS! KYPCOBBIX padoT), TPYIIIOBBIX U
UH/IMBUYAJIbHBIX KOHCYJIBTAllMH, TEKYIIEr0 KOHTPOJS M MPOMEXYTOUHOM arrecTauuu (mebers
aymuTopHast (CTOJBI, CTYyJbs, JOCKA ayJUTOpHAs), KOMIUIEKT MYJIbTUMEIUMHOTO O00OpYJIOBaHUS,
BKJIIOYAIOIIUI  MYJIBTUMEIUANPOEKTOP, HKpaH, MEpEeHOCHOW HOYTOyK s JAEMOHCTPALUU
Npe3eHTaIHii; y9eOHO-HATIISIHBIC TOCOOMS; 00ECTICYMBAIOIINE TEMATHIECKUE UILTIOCTPALIUH);

- MOMEIIEHUsI NIl CaMOCTOATEIbHOW pPabOThl (OCHALIEHBl KOMIBIOTEPHBIMU
CTOJIaMH, CTYJbSIMHM, JOCKOH ayAWTOPHOH, KOMIIBIOTEPHOM TEXHMKOW C BO3MOKHOCTBIO
nojkitoueHus k cetu «MHTepHEeT» U o0ecrieueHrneM J0CTyna B 3JEKTPOHHYI0 MH(POPMAIMOHHO-
00pa3oBaTeNbHYIO CPely YHUBEPCUTETA);

- MOMENICHUsT U1 XpaHeHHs U MPOPHIAKTUYECKOTO OOCIyKUBaHHUS Y4eOHOIro
o0opynoBaHusi  (OCHaIleHbl Hab0OpaMH  HMHCTPYMEHTOB, OOOpYAOBaHHEM, pPacXOJIHBIMHU
MaTepuaiaMu TUISt MOHTaa, peMoOHTa u o0cyKUBaHUS MH(GOPMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON CeTH (pUInaia U BEIYUCIUTEIbHON TEXHUKN);

- nabopaTopust (U3UKK TOPHBIX MOPOJ U MPOLIECCOB TOPHOTO MPOU3BOJCTBA (J10CKA;
nonuporpad yHuBepcanbHbI-1 mT.; oBepxen-1 mr.; ocumwwiorpadg-1 mrT.; MoHuTOop-1 IIT.;
amrepmerp-1 mT; BoabT™MeTp-1 mT; AByX(pa3Hblif HCTOUHUK MUTAaHUA-1 IIT.).

7.1 HIEPEYEHD JIMIHEH3UOHHOI'O IPOIT'PAMMHOI'O OBECIIEYEHMUSI:
1. Microsoft Windows.
2. Microsoft Office / LibreOffice.

7.2 QJEKTPOHHO-BUBJIMOTEYHBIE CUCTEMBI:

1. OBC «MznatenbctBo Jlanb» [DNEKTPOHHBIN pecypc|: AyeKTpoHHas OUOIMOTEYHas
cucrema / OO0 «M3narensctBo Jlanby. - Pexxum goctyna: https://e.lanbook.com/;

2. DBC «DnektponHas OuGmuoreunas cucrema FOPAMT» [DiexTpoHHBIH pecypcel:
3NeKTpoHHas 6ubmoreunas cucrema / 000 «nekTponHOE H3xaTenseTBo FOPAWTY. - Pexum
noctyna: https://biblio-online.ru/;


https://e.lanbook.co/
https://biblio-online.ru/

3. DOBC «YHuBepcurerckas 6MOIMOTEKa OHIIANH» [DNEKTPOHHBINA pecypc]: 3JIEKTPOHHO-
NEepHOANYECKOE W3/1aHue; IMPOrPaMMHBIN KOMILIEKC JJIsl OpraHM3aluy OHJIAWH-TOCTYyNa K
nuneH3noHHbIM Matepuanam / OO0 «HekcMenunay. — Pexxum nocryna: https:/biblioclub.ru/.

7.3 COBPEMEHHBIE BA3bl IAHHBIX:

1. DnextponHas 6a3a JaHHBIX SCOPUS;

2. «YuuBepcuteTckas OuOnmmuoreka online» — 3MEKTpoHHAs OMOIMOTEYHAsT CUCTEMa —
http://biblioclub.ru/

3. Hudopmanmonnas cucrema "EquHoe 0kHO J0cTyma K 00pa3oBaTeNIbHBIM pecypcam’ —
http://window.edu.ru/;

4. Hudopmarmonnsiii mopran "Crynenty By3a" — http://studentu-vuza.ru/.

7.4. AHOOPMAINNMOHHBIE CITPABOYHBIE CUCTEMbI
1. CropaBouHo-mipaBoBasi uH(popMmanmoHHas cuctema KoncympranT I[lmoc  http://
www.consultant.ru/.

8. UHBIE CBEJIEHUS 1 MATEPHAJIbI HA YCMOTPEHUE BEAYIIEN KA®EIPbI
He npenycmoTtpeno.

9. OBECIIEYEHME OBPA30OBAHMUA I JIUILI C OB3

Jlia obecrnieueHus 0Opa30BaHUsl MHBAIUAOB M JIML[ C OIPAaHUYEHHBIMU BO3MOXKHOCTSIMHU
3I0pOBbS peaau3alus AUCLUIIIMHBI MOKET OCYILECTBIISITHCS B aJalTUPOBAHHOM BHJIE, C YUETOM
cnenu(UKH OCBOGHUS W AMJAKTHYECKUX TpeOOBaHMU, WCXOIS U3 HMHIUBHIYaJbHBIX
BO3MOXHOCTEH U MO JITYHOMY 3asIBJIEHUIO 00yJaroIerocs.


https://biblioclub.ru/
http://www.biblioclub.ru/
http://biblioclub.ru/
http://window.edu.ru/
http://studentu-vuza.ru/
http://www.consultant.ru/

