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1. lleam u 3aaa494 JUCUMIIJIMHBI

Llenamu OCBOGHMSI TUCHUIUIMHBI «/I[peBHHE OOCTaHOBKM KapOOHATOHAKOILICHUS
ABJIAOTCA: TCOPCTUICCKOC OCBOCHUC SaKOHOMepHOCTeﬁ MMPOABJICHUA KapGOHaTOHaKOHJIeHI/ISI B
MMOBCPXHOCTHBIX YCIIOBUAX 3emMin IJIs1 IIPOBEACHHA IMOJTHOLCHHBIX naﬂeoreorpa(bnqecxnx
PEKOHCTPYKIIUMA.

3adauamu ABISAIOTCA:

- O3HAKOMJICHHUC C COBPCMCHHBIMH MCTOAAMU H3YUCHUA Kap6OHaTHBIX 0CaaA0YHbIX
06p330BaHI/II71 C paCCMOTPEHUEM BOIIPOCOB UX CUCTEMATHKHU,

- HpI/IO6peTeHI/Ie 3HAaHUM 10 BBIIBICHHUIO TeHe3Hnca COCTaBJIOIINX KOMIIOHCHTOB
KapOOHATHBIX MOPOI;

- O3HaKOMJICHHC C MCTOAMKaMH IIPOBCACHUA KOMIIJICKCHBIX naneoreorpa(bnquKHx
peKOHCprKI_II/Iﬁ Ppa3IMIHbIX 00CTaHOBOK Kap60HaTOHaKOHJ'IeHI/I$I, BKJIKOYas  BbISIBJICHUC
0co0eHHOCTEN Pa3BUTHA OPraHOI'CHHBIX ITOCTPOCK.

1. The point and problems of the discipline

The points of mastering the discipline "Ancient carbonate environments™ are: obtaining of
theoretical knowledge on regularities of carbonate accumulation in subsurface conditions of the
Earth for making the full-valued paleogeographic reconstructions.

The problems are:

- familiarization with the modern methods of studying the carbonate rocks with the
consideration of their classification problems

- obtaining knowledge to identify the genesis of rock-forming components of carbonate
sediments;

- familiarization with the methodic of making the complex paleogeographic
reconstructions of different carbonate depositional environments, including carbonate build-ups
development.

2. Mecto nucuuminnel B ctpykrype OOII

HucrunnuHa «JlpeBHHE 00CTaHOBKM KapOOHATOHAKOIUICHHS» BXOJUT B  OJIOK
npodwisHO moaroroBku BapuatuBHOW yactu OOII. EE€ ocBoenue Oasupyercs Ha Kypcax
0JIOKOB TIPO(HIILHON MOATOTOBKU BapuaTtuBHOU yactu (B.I'.) OakanaBpckoro yueOHOro IjiaHa -
«ITaneonTtonorusy, «Mcropuueckas reonorus», «Jluronorus», «l'eonorus Poccum» m Kypca
Maructepcko mporpammbl  «l[IpuknagHas MuKpomnaieoHTosorus». Kypc 3HaKOMUT C
TCOPCTUUCCKUMU OCHOBAMH H3YUCHUA Kap60HaTHLIX OCaIOYHBIX IIOpPOA KU COBPECMCHHBIMH
MCTOAHUKAMH PCKOHCTPYKIIUU 00CTaHOBOK APEBHCTO Kap60HaTOHaKOHJ'ICHI/I$I.

2. Place of the discipline in the OOP structure



The discipline "Ancient carbonate environments” is included in the unit of the profile
prepare of OOP. Its mastering is based on the courses of units of profile prepare of variative part
(V.G.) of bachelor study plan - "Paleontology"”, "Historical geology", "Lithology", "Geology of
Russia” and the magister program course "The applied micropaleontology”. The course
introduces with the theoretical bases of studying carbonate sedimentary rocks and modern
methodic of reconstruction of ancient carbonate environments.

3. TpeOoBaHus K pe3yJibTATAM OCBOCHHSI JUCHUNIHHBI

[Iponiecc m3ydeHus y4yeOHOW NMCUMILIMHBI HANpaBJIeH Ha (POpMUpOBaAHUE SJIEMEHTOB
CIEAYIOIMX KOMIIETCHIINH:

YHuBepcajdbHble KOMIIETEHINH:
a) oOlIeHayYHBIE:

CHOCOOHOCTh aHAIM3MPOBAaTh M OLEHUBaTh (uiocodckue mnpoOIeMbl MPHU PELICHUH
COIMAJIbHBIX 1 TIpodeccronatbubix 3amau (M-OHK-1);

B) CICTEMHBIE:

CIOCOOHOCTh K TBOPYECTBY, IOPOXKJIEHUIO WHHOBALMOHHBIX UJAEH, BBIIBUKECHUIO
camocTosaTenbHbIX runore3 (M-CK-1);

CHOCOOHOCTH K TIOMCKY, KPUTUYECKOMY aHATN3y, 0000IICHNIO U CHCTEMATH3allui HAyIHOU
uH(pOpMalnH, K IOCTAaHOBKE L€JIEN NCCIIEI0OBaHMS U BIOOPY ONTUMAJIBHBIX IYTEH U METOAOB UX
noctmwxkenus (M-CK-2);

IIpodeccnoHabHBIE KOMIIETCHLUM:

CIIOCOOHOCTh TJYOOKO OCMBICIMBATh M (OPMHUPOBATH JAMATHOCTUYECKUE PELICHUS
npo0sieM TeOoJOruu MyTeM HHTErpaluy (DyHIaMEHTAlIbHBIX pa3JlelioB T'€0JIOTUH, T€O(PU3UKH,
T€OXMMUH, TUIPOTEOJOTHH M WH)KEHEPHOW TI'eoJOruH, He(QTSHOH TeO0JIOTHH, HKOJOTHYECKON
reojiorud (B COOTBETCTBMM €O  CHENMaJM3allMell  MarkucTepcKodM  Mporpammbl) U
CTeUATM3MPOBAHHBIX Teoornyeckux 3Hanuit (M-I1K-1);

CIIOCOOHOCTh CaMOCTOSITEIbHO CTaBUTh KOHKPETHBIE 3a/lauyll HAay4YHBIX MCCIEIOBAaHUN B
o0acTi B 00JIaCTH re0JI0rHH, Te0U3UKU, TEOXUMHUHU, THIPOTE€OIOTHH U UHKEHEPHOI reoIorH,
HE(PTSHON TeoJOTHH, HKOJIOTMYECKOH Treojoruu (B COOTBETCTBUM CO CHelMaIu3anuei
MarucTepcKkol mporpamMmbl) U pemaTh HUX C T[OMOIIBIO COBPEMEHHOW ammapaTypbl,
o0opynoBaHusi,  UHGOPMAIMOHHBIX  TEXHOJOTHM, €  HUCHOJb30BaHHEM  HOBEUIIETO
OTEYECTBEHHOTO U 3apyOekHoro onbiTa (M-T1K-2);

CHOCOOHOCTh HCIOJIb30BaTh YIIyOJE€HHBIE CHEIHMAIU3UPOBaHHbIE NPO(hecCHOHAIbHBIE
TEOPETUYECKHE W TMPAKTUYECKUE 3HAHMS JUIsl MPOBEICHHUS T'eOJIOTMYECKUX, TIe0(U3HUECKUX,
F€OXUMHUYECKUX,  TUAPOTEOJIOTUYECKUX,  HEPTerasoBbIX U 3KOJOr0-T€OJOTHYECKHX

UCCIIeJ0BaHMM (B COOTBETCTBUH CO CIeNMAIN3aIMeil MarucTepckoii mporpammsl) (M-I1K-4);



CIOCOOHOCTH CBOOOIHO M TBOPYECKH MOJIB30BATHCS COBPEMEHHBIMH METOAAaMH 00pabOTKH
U UHTEpIpETalMd  KOMIUIGKCHOH  T'€OJIOTMYECKOH, Teo(pHU3NYECKO, TeOXUMHUECKOMH,
TUIPOTEOIOTUYECKOM, HETEra30BOM M IKOJIOr0-re0JOrHIeckor HH(pOpMaIuu (B COOTBETCTBUU
CO cHelualu3alueldl MarucTepCKOW. MporpamMmbl) sl PEIIeHUs HAyYHBIX U MPAKTHUECKUX
3aja4, B TOM UYMCJI€ HAXOSIIMUXCS 3a MpelejaMu HEemoCcpeACTBeHHOM ceprl AestenbHocT (M-
I1K-6);

CIIOCOOHOCTh ~ CAMOCTOSATEIBHO COCTaBIATH M  INPEACTABIATH IPOEKThl HAy4YHO-
UCCIIEIOBATEIbCKUX U HAYYHO-IIPOM3BOJCTBEHHBIX  I'EOJOTHYECKHX, TIeo(PU3NYECKUX,
FEOXUMHUYECKHUX, THJIPOreOJOTHYECKUX, He(TerasoBbIX U HKOJIOIO-T€OJIOTMYECKUX padoT (B
COOTBETCTBHUH CO CIICI[HATIU3aIiell MarucTepckoii mporpammai) (M-ITK-9);

TFOTOBHOCTh K NPOEKTUPOBAHUIO KOMIUIEKCHBIX HAyYHO-HCCIIEIOBATEIbCKUX U Hay4YHO-
MPOU3BOJICTBEHHBIX PA0OT MpH PELICHUH T'€OJOTHYEeCKHX, Ieo(PU3NUYEeCKHX, F€OXUMHUYECKHX,
TUIPOTEOJIOTUYECKUX, HEPTEra3oBbIX M HKOJIOr0-T€OJIOrMUECKUX 3a4ad (B COOTBETCTBHM CO
crienuanmu3anueil Marucrepckoii nporpammal )(M-ITK-10);

CIIOCOOHOCTh Y4acTBOBaTh B PYKOBOJCTBE Hay4yHO-y4eOHOHl paOoOTOW CTYAEHTOB H
HIKOJBHHUKOB B o0actu reoorun (M-ITK-11);

CIIOCOOHOCTH MPOBOJIUTH CEMHUHAPCKUE, TabopaTopHble U npaktudeckue 3ansatus (M-T1K-
12).

B pe3ynbraTe 0cBOSHUS IUCHUIUIMHBI O0yYaOIIUICS TOJIKEH:

3HaTh: pa3nuuHble KiIaccu(UKALUU KapOOHATHBIX MOPOJ U OCHOBHBIE 3aKOHOMEPHOCTH
NPOSIBJICHUS] KApOOHATOHAKOIUIEHUSI B 30HE 0CAaIKOO0Opa30BaHMsl, OTBEYAONIEH MOBEPXHOCTHBIM
yCIOBUSIM  3eMJIM, a TakKe HalpaBICHHOCTb JIMTOTEHETHYECKUX  MpeoOpa3oBaHUi
KapOOHATOJIUTOB.

YMeTh: UAarHOCTUPOBATh PA3NUYHBIE JTUTOJOTHYECKHE TUIBI KapOOHATHBIX IMOPOA U
OTpeNieNATh TeHE3UC UX MOPOoJ000pa3yoUINX KOMIIOHEHTOB, MO3BOJISIONIUX PEKOHCTPYUPOBATh
yciioBusi GOPMUPOBAHUS U TPEOOPa30BaHUS OCAJIKOB;

Baagers: MeToIMKaMHU BOCCTAHOBIJIEHUSI OOCTAHOBOK JPEBHETO KapOOHATOHAKOIUIEHHUS C
BBIJICTICHHEM DAa3JIMYHBIX (DalMaabHBIX THUIOB OCAIKOB MEIKOBOJHBIX M TIyOOKOBOJTHBIX
YCIIOBU CEIMMEHTALIMH, B TOM YHCJIE CBA3aHHBIX ¢ 00pa30BaHUEM OPraHOTE€HHBIX ITOCTPOEK.

3. Requirements to the results of mastering the discipline

The process of mastering the discipline is directed to the formation of elements of the
following competencies:

Universal competencies:
a) general science:




the ability to analyze and estimate philosophical issues to solve social and professional
problems;

B) system:

creativity, the generation of innovative ideas, the nomination of independent hypotheses ;

ability for the search, critical analysis, generalization and systematization of scientific
information, to the formulation of the study purpose and choice of optimal ways and methods of
their achievement;

Professional competencies:
ability to deeply comprehend and generate diagnostic decisions of problems of Geology

integrating fundamental branches of Geology, Geophysics, Geochemistry, Hydrogeology and
engineering Geology, Geology of fossil fuels, environmental Geology (in accordance with the
magister program specialization) and specialized geological knowledge;

ability to independently set specific research tasks in Geology, Geophysics, Geochemistry,
Hydrogeology and engineering Geology, Geology of fossil fuels, environmental Geology (in
accordance with the magister program specialization) and solve them with means of modern
facilities, equipment, information technology, with the latest national and international
experience;

the ability to use profile and specialized knowledge in the fields of Geology, Geophysics,
Geochemistry, Hydrogeology and engineering Geology, Geology and Geochemistry of fossil
fuels, environmental Geology to solve scientific and practical problems (in accordance with the
magister program specialization);

the ability to freely and creatively use the modern methods of processing and interpretation
of complex geological, geophysical, geochemical, hydrogeological, geotechnical,
geocryological, oil and gas and environmental geological information (in accordance with the
magister program specialization) to solve scientific and practical problems, including those
beyond the immediate sphere of activity;

the ability to independently make and present projects of scientific-research and scientific-
production Geology, Geophysics, Geochemistry, Hydrogeology and engineering Geology,
Geology and Geochemistry of fossil fuels, environmental Geology works (in accordance with the
magister program specialization);

readiness for the design of complex scientific-research and scientific-industrial geological
works to solve problems of Geology integrating fundamental branches of Geology, Geophysics,
Geochemistry, Hydrogeology and engineering Geology, Geology of fossil fuels, environmental
Geology (in accordance with the magister program specialization);



the ability to participate in tutoring of the scientific and educational work of students and
pupils in the sphere of Geology;

ability to conduct seminars, laboratory and practical classes on special subjects .
As a result of mastering the discipline student have to:

Know: different classifications of carbonate rocks and main regularities of carbonate
accumulation in Earth’s surface conditions, as well as the trend of secondary alternation of
carbonates.

Be able to: diagnose different petrotypes of carbonate rocks and identify their rock-
forming components with the determination of depositional environments and post-
sedimentation changes;

Master: the methodic of reconstruction of ancient carbonate environments with the
determination of different shallow and deep-water sedimentary facies, such as including

carbonate build-ups.

4. CTpyKTYpa M coepkaHHue TMCHMILINHBI «/[peBHHE 00CTAHOBKH
Kap0OHATOHAKOIJIEHHD)

Kypc umraercs B 10 cemectpe. OOmasi TpyJOeMKOCTh AMCHUIUIMHBI COCTAaBISIET 3
3ayeTHbIX equHUL Uiau 108 yacoB B ToM uuciie 24 ayauTopHBIX 3aHATHH (18 yacoB nexiuii u 6
4acCoB J'Ia60paTOpHBIX 3aH5[THI>'I) n 84 yacoB BHCAYAUTOPHBIX CAMOCTOATCIIbHBIX 3aHATHU
CTYyJICHTA.

4. Structure and content of discipline **Ancient environments of carbonate
accumulation™

The course is taught in the 10th semester. Overall study content is 3 credits or 108 hours,
including 24 auditorium classes (18 hours of lections and 6 hours of seminars) and 84 hours of

non-auditorium students independent working.

4.1. CTpykTypa npenogaBaHusi TUCHUILUINHBI
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1. BemecTBeHHbIC, CTPYKTYPHBIE, 10 1 2 7 VYcTHBIN onpoc
TeHETHUYECKUE U TIPUKIIATHBIE
KJ1accu(puKaluu KapOOHATHBIX MOPOJ
2. Xapakrepuctuka nopogoodpasyromux |10 2 2 7 YcTHBIN onpoc
KapOOHATHBIX MHUHEPAJIOB: KaJIbIUT,
aparoHUT, JOJOMHT, CUICPUT
3. OtpaboTKa MPaKTUIECKUX HABBIKOB 10 3 2 7 [IpencraBienue
OTIpeNIeJICHUs] JTUTOJIOTUYECKUX TUTIOB CaMOCTOSITEIIbHBIX
KapOOHATHBIX TTOPOJT pabor
4. DOpMEHHBIE KOMIIOHEHTBI 10 4-5 4 14 VYeTHbII onpoc
KapOOHATHBIX MOPO/I;
THUIIBI, TAATHOCTUKA U YCIIOBUS
00pazoBaHus
S. OtpaboTKa MPaKTUYECKUX HABBIKOB 10 6 2 7 [IpencraBnenue
JTUArHOCTHKHU (POPMEHHBIX CaMOCTOSITENIbHBIX
KOMITOHCHTOB KapOOHATHBIX ITOPO]] pabot
6. JpeBHUE MEITKOBOIHBIE OOCTAHOBKH 10 7-8 |4 14 YcTHBIN onpoc
KapOOHATOHAKOIIIICHUS
7. JpeBuue riiydokoBoanbie ooctranoBku |10 9 2 7 VYcTHBIN onpoc
KapOOHATOHAKOIIJICHUS
8. OpraHoreHHbl€ OCTPOUKHU: 10 10 2 7 YcTHBIN onpoc
orpezieNieHue, TUTIBI U
nasieoreorpaduueckoe 3HaYCHHE
0. OTtpaboTKa MPaKTUYECKUX HABBHIKOB 10 11 2 7 [IpencraBieHue
OTIpeNIeNIeHUs] TEHETHYECKUX IPU3HAKOB CaMOCTOSITEIIbHBIX
¥ 00CTaHOBOK HaKOIUJICHUS paboT
KapOOHATHBIX TOPOJ
10.  |Jlutorenernueckue npeodpasosanus |10 12 2 7 CobecenoBanue
KapOOHATHBIX MOPOJT
ITpomexyTouHas aTTecTanus DK3aMeH
Bcero gacos: 3 3E wim 108 gacos 18 6 84
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. |Substantial, textural, genetic and 10 1 2 7 Oral quiz
applicable classifications of carbonate
rocks
2. Rock-forming carbonate minerals: 10 2 2 7 Oral quiz

calcite, aragonite, dolomite, siderite




3. Identification of petrotype carbonates in|10 3 2 7 Presentation of
practice independent works

4. Groundmass and particles of carbonate |10 4-5 |4 14 Oral quiz
rocks. Carbonate particles: types,
diagnostics and depositional conditions

5. Diagnostics of carbonate particles in 10 6 2 7 Presentation of
practice independent works

6. Ancient shallow marine carbonate 10 7-8 |4 14 Oral quiz
environments

7. Ancient deep-water carbonate 10 9 2 7 Oral quiz
environments

8. Carbonate build-ups: definition, types |10 10 2 7 Oral quiz
and paleogeographic meaning

9. Determination of carbonate rocks 10 11 2 7 Presentation of
genesis and depositional environments independent works
in practice

10.  |Post-sedimentation changes of 10 12 2 7 Colloquium
carbonate rocks

Mid-term attestation Exam

Hours at all: 3 OU or 108 hours 18 6 84

4.2. ConepxxaHue TUCHUNIHHBI

BemecTBeHHbIE, CTPYKTYpPHbIe, TFeHeTHYeCKHe W NPUKJIAJAHbIE KJIACCH(PUKALNU
Kap0OHATHBIX NMOPO/I

IonsiTe KapOOHATHBIX TOPOJA B JIMTOJIOTWM: OIpEAESeHHE M TPUHLMIIBI KIAaCCU(DUKAIIH.
BemectBennble  KiaccuUKai KapOOHATHBIX TOPOJ: MO MUHEPAJbHOMY M XMMHYECKOMY COCTaBy.
[IpyHIMIIBI OTEUECTBEHHBIX CTPYKTYPHBIX W T€HETUUECKHX KJIaCCU(pUKALMKA KapOOHATHBIX OCAJOYHBIX
obpazosanmii o B.T. ®ponosy (1993), B.I'. Kyzuernory (1998, 2007) u H.K. ®oprynarosoii (2001).
3apyoOexHble KiacchprKarmu kapooHaTHbIX mopos o P.JI. dornky (1959, 1962) u P.OK. Tanxamy (1962).
[lonstve Mukputa wu craputa. llpuknamHele  KiIaccuuKaiy — KapOOHAaTHBIX — TOPOA IO
TUAPOMHAMUYECKOMY MHAEKCY, CMELIAaHHOCTH (JOPMEHHBIX KOMITOHEHTOB U JIP.

XapakTepucTHKa TOPOA00OPA3YIONIMX KAaPOOHATHBIX MHHEPaJoB (KaJbIUT,
aparoHuT, J0JIOMHUT, CHIEPHUT)

CeaMMeHTallMOHHBIE W MOCTCEIMMEHTALMOHHBIE TOPOA000pasyrone KapOOHaTHBIE
MUHEpanbl (KaJbLUT, aparoHWT, IOJOMHUT M CHJEPHUT). CTPOCHHE KpHUCTALIOTpaduuecKon
pemeTK, MOp(hOJIOTHSI KPUCTAJUIOB, ONTHYECKHE CBOMCTBA, 0COOEHHOCTH KaTHOHHOTO OOMEHa.
XUMHUECKUE YCIOBUSI OCAXIEHUS KajlblUTa, aparoHuTa u aonomura. [Ipobrema obpazoBanus
NEPBUYHBIX JOJIOMHUTOB. Mojienu (opMUpPOBaHUS JOJIOMHUTOB.

@®opMeHHbIe KOMIIOHEHThI KapOOHATHBIX MOPOJA: THUNBI, THATHOCTHKA U YCJIOBHSA

o0pa3oBaHus




[TonsiTe (GopMEHHBIX KOMIIOHEHTOB U CKPEIUIAIONIEd Macchl KapOOHATHBIX MOPO/I.
Muxkpur u cnaput. [Ipoucxoxaenne wMukpura. OCHOBHBIE Pa3HOBUIAHOCTH (HOpPMEHHBIX
KOMIIOHEHTOB: CKEJIETHBIE OCTATKU, OHKOJIMTHI, OOMIbI, IE€JUION/Ibl, UHTPA- U DKCTPAKIIACTHI.

JlnarnHocTuka CKeJNeTHBIX OCTaTKOB B HUIH(axX: CTPOMATOIUTHI U TPOMOOJIHUTHI, KPAaCHbBIE
U 3eleHble BoAopociH, dopamuHubeEpsl, KOpaUuibl, MIIAHKH, CTPOMATONOPAaThl, UTJIOKOXKHUE,
OpaxuomoAbl, CEepmHyibl, ABYCTBOpUYaTbIE MOJUIIOCKH M TacTpomoxbl. llameoreorpaduueckoe
3HaYCHHE Pa3IMYHBIX BHUJOB MOPOJ000pa3yIOUIMX H3BECTKOBBIX OpraHu3MoB. OmnpenencHue
OOJIUTOB, OHKOJINTOB, MEJJIOMJIOB, MHTPa- U SKCTPAKIACTOB B HUIM(axX U OCOOEHHOCTH HX
dopmupoBanud. ['eneTnueckre pa3HOBUAHOCTH MeIONA0B. OCHOBHBIE MPU3HAKU MHCUTHOTO U
NEPEOTIOKEHHOT0, MEPBUYHOIO W BTOPHUYHO OOPa30BaHHOTO OCAJOYHOTO KapOOHATHOTO
MaTepuaia.

JpeBHHUE MeJIKOBOAHBbIE 00CTAHOBKH KAPOOHATOHAKOIJIEHHSI

[lpuHIMIBI  cUCTEeMaTHKU OOCTAHOBOK KapOOHATOHAKOIJICHHUS  (9KOJIOTHYECKUE,
¢dusuko-reorpaduyeckue, Mo popme KapOOHATHBIX PETHOHANBHBIX Tel). [loHATHE KapOOHATHBIX
wiaropm u ckioHoB. OOpa3oBaHue KapOOHATHBIX OCAJKOB BO BHYTPCHHEW M BHEUIHEH 30HAX
mensda. KapbonaToHakorieHre B mpezenax Mmodepekuil ¢ pa3indHbIM TUAPOAMHAMUYECKUM
pexumom. DanmansHas moxenb JKJI Yuncona (1975): cranmaptHbie (daipaibHble Mmosica U
MUKpOQaIu.

JpeBHUE I1y00KOBOAHbIE 00CTAHOBKHM KAPOOHATOHAKOIJIEHUS

OcobeHHOCTH TpOsIBIEHUs] KapOOHATOHAKOIUIEHHs B Tpejaenaax KOHTHHEHTAJIbHOTO
CKJIOHa M €ro IOJHOXHS, a Takke BHaJuH OacceiiHOB. IloHATHE KpUTHUECKOW TTyOMHBI
KapOOHATOHAKOIUJIEHUS] W TpUMepbl (OPMHUPOBAaHUSA KapOOHATHBIX OCAJKOB Ha OOJBLIMX
riyouHax. TekcTypHas XapaKTepUCTHKAa, OCOOEHHOCTH BEUIECTBEHHOIO M KOMIIOHEHTHOI'O
cocTaBa ITyOOKOBOJHBIX KapOOHATHBIX OTJIOKEHHH.

OpraHoreHHble NOCTPOMKHM oOmpeAeaeHHe, THNBI H Hajeoreorpaguyeckoe
3HaYeHHe

[TonsiTne kapOOHATHOM TMOCTPOMKHU: pa3luyusi B OTEUECTBEHHOM U 3apyOekHOI
TEPMUHOJIOTHH. Pa3ianyHble THUIBI OPraHOTEHHBIX MOCTPOEK: OMOCTpoM, OHorepMm U pudoOBBIH
komruiekc. [loHsaTue crpaturpaguueckoro u 3K0JIOrndeckoro puga. Tumsl pugoBbIX MOCTPOEK.
XapakTepucTUKa OCHOBHBIX BHOB OpPraHM3MOB-KapKacOCTPOUTENEW M HX 3BOJIOLUS BO
BpeMeHH. ConyTCTBYIOIINE OpraHu3Mbl B pudax. dannaabHOe CTPOEHHE U OCOOEHHOCTH POCTa
OpraHOT€HHBIX IOCTpOEK. PacmpeneneHne OpraHOre€HHBIX IOCTPOEK:  JIOKAIbHOE U
npoTspKeHHOE. MToBbIe X0IMBI Kak 0COOBIN THIT KapOOHATHBIX MTOCTPOEK.

JIutorenernyeckue npeodpa3oBaHus KApOOHATHBIX NOPOJ



JIeCTpYKTHBHBIN JTUTOTEHE3 KapOOHATHBIX MOPOJI: pacTBOpeHue u 0no3po3us. [Iporecch
BhIIIICJIaYUBaHUA U 06pa3013aH1/1e CTHJIOJIMTOBBIX IIIBOB. KOHCprKTPIBHLIfI JIUTOI'CHE3: HU30- U
aloxumMuyeckuid. LlemenTanus, MUHEpaabHbIe TpaHC(HOpPMAIMY, JOTOMUTH3AINS, OKPEMHEHHE,
cynbdaTuzanms U ApYrue BTOPUYHBIC IpeoOpa3oBaHMsi KapOOHATHBIX MopoA. Bropuunbie
N3MCHCHMUA n KOJUICKTOPCKHUE CBOMCTBA Kap60HaTOJ'II/ITOB. Onpez[eﬂeHHe CTCIICHHN
JUTOTEHETHYECKON PeoOpa30BaHHOCTH KapOOHATOB.

4.2. The discipline content

Substantial, textural, genetic and applied classifications of carbonate rocks

Carbonate rocks in lithology: definition and principals of classification. Substantial
classifications of carbonate rocks: according to the mineral and chemical composition. Principals
of native textural and genetic classifications of carbonate rocks by V.T. Frolov (1993), V.G.
Kuznetsov (1998, 2007) and N.K. Fortunatova (2001). Foreign classifications of carbonate rocks
by R.L. Folk (1959, 1962) and R.J. Dunham (1962). The term of micrite and sparite. Applied
classifications of carbonate rocks according to the energy index, content of different carbonate
particles, etc.

Rock-forming carbonate mineral (calcite, aragonite, dolomite, siderite)

Sedimentation and post-sedimentation rock-forming carbonate minerals (calcite,
aragonite, dolomite, siderite): the crystallographic lattice structure, crystal morphology, optical
properties, cation exchange features. Chemical conditions of calcite, aragonite and dolomite
precipitation. Problem of primary dolomite formation. Models of dolomite formation.

Groundmass and particles of carbonate rocks. Carbonate particles: types, diagnostics
and formation conditions

The groundmass and particles of carbonate rocks. The interstitial material: micrite
matrix and spar cement. Micrite origin. The types of carbonate particles: skeletal grains, oncoids,
ooids, peloids, intra- and exstraklasts.

Diagnostics of skeletal grains in thin sections: stromatolites and trombolites, red and
green algae, foraminifers, corals, bryozoans, stromatoporites, echinoderms, brachiopods, serpuls,
bivalves and gastropods. Paleogeographic meaning of rock-forming calcareous organisms.
Identification of ooids, oncoids, peloids, intra- and extraclasts in thin section and their
depositional conditions. Different types of peloids. The main features of allochthonous and
autochthonous rocks, primary and secondary formed carbonates.

Ancient shallow marine carbonate environments

Diagnostic criteria for carbonate environments (ecological, physic-geographical,
according to the paleo-geomorphology of carbonate systems). The carbonate platform and ramp.
Carbonate sediments of the inner, middle and outer shelf.



Carbonate coast: wave- and tide-dominated settings. Facies models by J. L. Wilson
(1975): Standard Microfacies Types (SMF) and Facies Zones (FZ).

Ancient deep-water carbonate environments

Carbonate sediments of the continental slope and basin plain. Calcite compensation
depth (CCD) and carbonates deposited below the CCD. Structures and composition of deep-
water carbonate sediments.

Carbonate build-ups - definition, types and paleogeographic meaning

Carbonate build-ups: native and international terminology. Different types of
organogenic build-ups: biostrom, bioherm and reef complex. The stratigraphic and ecologic
reefs. The types of reefs: atoll, barrier, shelf-edge, fringing patch, pinnacle. Frame-building
organisms and their evolution in time. Reef organisms as bafflers, binders and cementing agents.

Reef facies and stages of reef growth. Distribution of organogenic build-ups: local and
extended. Mud mounds as the special type of carbonate build-ups.

Post-sedimentation changes of carbonate rocks

Destructive lithogenesis of carbonate rocks: dissolution and bioerosion. Processes of
leaching and formation of stilolites.

Constructive lithogenesis: iso- and allochemical. Cementation, mineral transformations,
dolomitisation, silification, sulphatisation and other secondary alternations of carbonate rocks.
Secondary changes and reservoir properties of carbonates. Identification of the stage of post-
sedimentation changes in carbonates.

5. PekoMeHayeMble TEXHOJIOTHH

IIpu ocBoeHun auciUMIUIMHBI  «JIpeBHME 0OCTaHOBKM  KapOOHATOHAKOIJICHUS»
npeayCcMaTpuBacTCsa MKUPOKOE MCIIOJIb30BAHUC AKTUBHBIX U MHTCPAKTUBHBIX (1)OpM IMPOBCACHUA
3QHSTUN. yanIPICC}I OCBanBarOT METOJbI ITIPOBCACHUA naneoreorpacbnqecxﬂx peKOHCTp}/'KI_II/Iﬁ Ha
OCHOBC BBIIIOJIHCHHA CAMOCTOSATCIIBHBIX HAYYHBIX pa60T (MI/IKpOCKOHI/I‘leCKI/IX ONHCaHUN
KapOOHATOJIUTOB), PE3YJIbTaThl KOTOPHIX NMPOBEPAIOTCS M KOPPEKTUPYIOTCS Ha COBMECTHBIX C
npenojaBaTesieM Kypca OOCYXKIEHHSAX, [0 HTOraM KOTOPBIX HPOBOAUTCA IPOMEXKYTOUHAs
aTTecTallvs CTYACHTOB. YIeNbHBbI BeC HHTEPaKTUBHBIX (GopMm oO0yueHus cocraBisier 80%
AyJUTOPHBIX 3aHATUH, JTEKIH COCTaBISIOT 20% ayTUTOPHBIX 3aHATHA.

IIpu yTeHMN JeKUUH UCTIONB3YIOTCS NMPE3EHTAIMH, T03BOJISIONINE B BU3yalbHOU (hopme
OCBanBaTh OCHOBHBIC ITPUEMBI UCCIICIOBAHUA Kap60HaTHI>IX IopoJa U OIIPEACIICHUA UX T'CHE3HCA.

HpH NMpoOBEeACHUN CEMHUHAPCKUX 3aHATHH HCMOJIB3YCTCA OINTHUYCCKAad MHUKPOCKOIINA,
MMO3BOJIAI0IIasA TCOPCTUUCCKUC 3HAHUS 3aKPCILIATE MPAKTUYCCKUMU HaBbIKAMU.

OcHOBHBIE T€MBbI CECMUHAPCKHUX 3aHATHI:

1. HI/IaFHOCTI/IKa JIUTOJIOTUYECKUX THUIIOB Kap6OHaTHI)IX mopoJa 1mo OTCYECCTBEHHBIM U



3apyOeKHBIM CTPYKTYpHBIM Kiaccudukamusm (mo B.T. ®dponosy, B.I'. Ky3zuemory, H. K.
®oprynarooii, P.JI. ®onky u P.2K. J[lanxsmy).

2. Jmarnoctrka GOpMEHHBIX KOMIIOHEHTOB KapOOHATHBIX TIOPO/I.

3. JluarHocTrika JpPEeBHUX OOCTAHOBOK KapOOHATOHAKOILJICHWS Ha  OCHOBE
MUKpPO(aIaTbHOTO aHAIH3A.

5. Recommended technologies
During mastering of the discipline "Ancient carbonate environments"” is widely used

active and interactive forms of training. Students master the methods of paleogeographic
reconstructions based on realization of individual scientific works (descriptions of carbonates in
thin sections), which results are discussed and corrected with the course teacher and reflected on
the mid-term attestation of students. The interactive forms of studying contain 80% of
auditorium classes, and lections contain 20% of auditorium classes.

During the lections used presentations allowing to obtain basic methods the study of
carbonate rocks and to determine their genesis definition in visual form.

During the seminar classes used the optical microscopy allowing to consolidate the
theoretical knowledge in practice.

The main topics of seminar classes:

1. Diagnostics of petrotype carbonates according to the native and international

textural classifications (by V.T. Frolov, V.G. Kuznetsov, N.K. Fortunatova, R.L. Folk and R.J.

Dunham).
2. Diagnostics of different particles in carbonate rocks.
3. Diagnostics of ancient carbonate environments based on the microfacies analysis.

6. OneHoOYHBIE CPEACTBA AJIsl TEKYIIero KOHTPOJISA yCIIeBAeMOCTH, IPOMEKYTOYHOM
aTTeCTAIlMU N0 UTOTaM OCBOEHUS THCIUIIIMHbI
JUig Texkylero KOHTPOJsi YCIEBAeMOCTHU CTYAEHTOB IO Kypcy «JlpeBHHE 0OCTaHOBKH
KapOOHATOHAKOIUIEHUS» HCIOJb3YIOTCA Takue (OpMBI, KaK 3acilylllMBaHUE M OOCYXKJEHHE
PEe3yJIbTaTOB BBHIOIHAEMBIX CAMOCTOATENBHBIX PA0OT C BHICTABICHHEM MTPOMEKYTOUHOM OILIEHKH
attectauuu. [1o ntoram oGyueHus: IPOBOJAUTCS HK3aMEH.
[TpuMepHBII TIepedeHh KOHTPOJBHBIX BOMPOCOB TIPH OOCYXICHHH pe3yJbTaToOB
CaMOCTOSITENIbHBIX paboT U K3aMeHa:
1. Knaccuduxanum kapOOHaTHBIX TOPOJI IO COCTABY.
2. CtpykrypHas Kiaccupukaims kapooHaTHBIX opox mo B.T. ®ponosy .
3. Knaccudukamms kapOoHATHBIX TOPo 10 DOJIKY.
4

Knaccudukanus kap6oHaTHBIX TOpoJ 1o JJanxemy.



10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

I'enetnyeckas knaccudukanus kapooHaTHbeIX mopos mo B.T. ®dpoos
[Topomoobpa3zyromire MUHEPaTbl KAPOOHATHBIX TTOPOJI: BUBI, YCIOBHS OCAXKICHUS U
MIPOUCXOKJICHHE

OcCHOBHBIE THITBI OPIaHOT€HHBIX TOCTPOEK

[IpocTpaHCTBEHHOE PACIONIOKEHNE OPraHOT€HHBIX TOCTPOCK

danmansHOE cTpoeHnEe pu(OBBIX MACCUBOB

Pa3noBUIHOCTH OPraHM3MOB OPTraHOTEHHBIX TOCTPOEK

OOcTaHOBKH O0CaIKOHAKOIIJICHUA pI/I(i)OBBIX IMOCTPOCK

9BOJ’II-OI_[I/IH OpFaHI/ISMOB'KapKaCOCTpOI/ITeJ'IeI\/'I B T'€OJIOTUECKOM HUCTOPUHU PA3BUTHUA Seman

Turbr 06cTaHOBOK KapOOHATOHAKOIUICHHS 10 (popMe KapOOHATHBIX PETHOHAIBHBIX TEJ

Tunsl 00cTaHOBOK KapOOHATOHAKOILICHHS 110 (PU3UKO-TeorpahuuecKoMy pU3HAKY

Tunel 00CTaHOBOK Kap6OHaTOHaKOHJ'IeHI/I$I 110 pacCipCaCICHUIO OEHTOCHBIX OpraHu3mMoB

Otnnune kapOOHATHBIX TUIATPOPM OT KapOOHATHBIX CKIIOHOB

OO6cTaHOBKM KapOOHATOHAKOIIJICHUS] BHYTPEHHETO U CPEIHETO 1IeIb(a: IOHATHE U
OTJIMYUS YCIIOBHH CEMMEHTAIINN

KapOonaronakormieHne B mpeaesax MmoIBOJHOTO CKJIOHA U BIIaJHH OacceiiHa
O0wiee npezcraBieHue o (anuaabHbIX 0sicax U MUKpodausix YuiacoHa
@®akTOpbI KOHTPOJIMPYIOIINE KapOOHATOHAKOIICHHE

OCHOBHBIE TUNBI JUTOT€HETUUECKUX U3MEHEHUN Kap6OHaTHBIX nmopon

6. Marking ways for current control of progress, mid-term attestation according to the

results of discipline mastering

environments™ used such forms, as listening and discussing of the results of taken individual

scientific works with marking a mid-term attestation mark. On the results of study there holds an

exam.

For the current control of students progress in the course "Ancient carbonate

The example list of control questions asked during the discussion of individual works

results and exam:

1.

O N o g B~ WD

Substantial classifications of carbonate rocks.

Textural classification of carbonate rocks by V.T. Frolov.

Classification of carbonate rocks by R.L. Folk.

Classification of carbonate rocks by R.J. Dunham.

Genetic classification of carbonate rocks by V.T. Frolov.

Rock-forming minerals of carbonate rocks: kinds, depositional conditions and origin.
The types of organogenic build-ups.

Oriental arrangement of organogenic build-ups



9. Reef facies

10. Frame-building organisms

11. Carbonate reef environments

12. Evolution of reef-building biota in Earth’s geological history

13. The paleo-geomorphology of carbonate systems

14. Types of carbonate environments according to the physiographic conditions

15. Types of carbonate environments according to the distribution of benthic organisms

16. Difference between carbonate platforms and carbonate ramps.

17. Carbonate environments of inner, middle and outer shelf: term and depositional
conditions

18. Carbonate accumulation within slope and plain basin

19. Facies models by J. L. Wilson

20. Factors controlling carbonate accumulation

21. The main types of secondary changes of carbonate rocks
7. Y4edHO-MeTOAMYECKOEe U HH(POPMALMOHHOE o0ecredeHue JUCIUIIMHBI

a) OCHOBHAsl JINTepaTypa:

®ponos B.T. Jlutonorus. M.: Uza-so MI'Y. 1992. Ku. 1-334 c.; 1993. Ku. 2-429 c.;
1995. Ku. 3 -352 c.

Kysznenos B.I'. Jlutonorus. OcagouHble TOPHBI IOPOJBI M UX U3ydeHHE. Yuel. mocodue
i By30B. M.: OOO «Henpa-busnecuentp», 2007. 511 c.

®oprynaroa H.K. CtpykTypHas u reHeTHueckas kiaccupukanys KapOOHATHBIX TOPO/I.

Jlutonorus u HepTera3oHOCHOCTh KapOOHATHBIX OTNIOKeHUH. ChikThIBKap. 2001. C. 89—
92.

VYuncon Ix.JI. Kap6onatusie damuu B reonorndeckoii ucropun. M.: Henpa, 1980, 463
c.

Macnos B.II. ATiac nopogoo0pa3yronx opraHn3MoB (M3BECTKOBBIX U KPEMHEBBIX). M
Hayxka, 1973. 265 c.

0) 10TOTHUTEIbHASI JTUTEPATypa:

Scholle P.A., Ulmer-Scholle D.S. A color guide to the petrography of carbonate rocks:
grains, textures, porosity, diagenesis. Canada: Tulsa.2003.470 p.

Flugel E. Microfacies analysis of limestones. Springer-Verlag.1982. 632 p.

B) UHnTepHeT-pecypcebl:

1. www.nbmagu.ru - 6ubauomexa Mockogcko2o 2ycyoapcmeeHno2o yHugepcumema

2. www.elibrary.ru - ayunas snekmponnas 6udiuomexa

3. www.lithology.ru - unghopmayuonnwiii nopman, nocésuenHblLiL IUMOI02UU

4.www.sepmstrata.orq — uugopmayuonnvii nopman coobujecmsa CceOUMeHmo10208
(SEMP- Society for Sedimentary Geology)

8. MaTepuajibHO-TeXHUYECKOE o0ecnevyeHre JUCHMIIIMHBI


http://www.elibrary.ru/
http://www.lithology.ru/
http://www.sepmstrata.org/

Jlnst MaTtepuanbHO-TEXHUYECKOTO OOeCreueHus JUCHHUIUIMHBI J[peBHHE 00CTaHOBKH
Kap60HaTOHaKOHJIeHI/I$I HCIOJIB3YIOTCA: CIICHHUAJIM3UPOBAHHAA ayauTopus, OCHAIIICHHAas
LHJII/I(bOTeKOﬁ II0 OCHOBHBIM JIMTOJIOTUYCCKUM THUIIAM Kap6OHaTHbIX mopoJ, a TaKiKe
060pyz[0BaHHa>1 KOMIIJICEKTOM  OIITHYECKHUX MHUKPOCKOIIOB H CHGI.[I/I&J'IBHOFI annapaTypOI?I
HOBBOJ’I)IIOH.[Cﬁ BBIBOAUTE MHUKPOCKOIIMYECKHE I/I306pa)l(eHI/I$I nopoa B PEKUME PEAIbHOIO
BPCMCHH Ha LHI/IpOKO(i)OpMaTHBIf/i MOHUTOP U UCIIOJIB30BAaTh NPC3CHTALINHN B 3JICKTPOHHOM BUIC.

8. Material and technical support of the discipline

For the material and technical support of the discipline «Ancients carbonate
environments» used: specialized auditorium, equipped by thin section collection of the main
petrotypes of carbonate rocks, and also the equipped by optical microscopes and special
hardware allowing to display the microscopic images to a widescreen monitor and use
presentations in the electronic form.

9. KpaTkoe conep:kaHue QMCHUIIAHBI (AHHOTALMS)

Kypc HanpaBnen Ha o0ydeHHE CTYI€HTOB T€HETHYECKOMY aHaN3y KapOOHATHBIX MOPO/T
JJISL BOCCTAHOBJICHUS APECBHUX 00CTaHOBOK OCaAKOHAKOIIJICHUS. PaCCManI/IBaIOTCFI
BCIICCTBCHHBIC, CTPYKTYPHBIC U TCHECTUYCCKUC KJ'IaCCI/I(i)I/IKaLII/II/I Kap60HaTOJII/ITOB. I[aeTC}I 06]1_[8.}1
XapaKTepUCTHKA TOPOI000Pa3yIOIIUX MHUHEPAIOB U (POPMEHHBIX KOMIOHEHTOB. OOCyKaatoTcs
POJIb ¥ 3HAYEHUE OCHOBHBIX (haKTOPOB, KOHTPOJIUPYIOMIUX 00pa30BaHNE KapOOHATHBIX OCAIKOB.
Ocob60e BHUMaHHE YACISIETCS XapaKTePUCTUKE 0OCTAHOBOK JIPEBHET0 KapOOHATOHAKOTUICHHUSI, C
aHaJIn30M YCJIOBI/Iﬁ CCAUMCHTAIMN B IIpEACiiax Kap6OHaTHLIX HJ'IaT(i)OpM u Kap60HaTHLIX
CKJIOHOB. PaCCManI/IBaIOTCH pa3jIndHbIC TUIIBI OPraHOICHHBIX ITOCTPOCK. I[aeTCSI IIOHSATHUC
danuanpHOl MoIeT YMIICOHA.

9. Short discipline content (annotation)

The course is directed to the students teaching of genetic analysis of carbonate rocks for
the reconstruction of ancient carbonate environments. The substantial, textural and genetic
classifications of carbonates are observed. The general characteristics of rock-forming minerals
and components of carbonate rocks are considered. The role and meaning of the factors
determining the accumulation of carbonates are discussed. Special attention is given to the
characteristics of ancient carbonate environments with the analysis of depositional conditions
within carbonate platforms and carbonate ramps. The different types of organogenic build-ups
are considered. Wilson’s facies model is discussed.

10. YueOHO-MeTOAUYECKHE PEKOMEHIAINH /1JIsl 00ecTieYeHUsl CAMOCTOATEIbLHOM

padoThI CTY/ICHTOB

[IpuMepHBIi TepeyueHb 3aIaHui JIJIs1 CAMOCTOATEILHON PabOThI CTY/ICHTOB,

HAITPaBJICHHBIX Ha 3aKPCIJICHUEC TCOPETUUCCKUX 3HAHMI:



1. I[I/IaFHOCTI/I‘-IeCKI/IC MIMpHU3HAKH CKCJIICTHBIX OCTATKOB U3BCCTKOBBIX OPTraHU3MOB B
nutudax.
2. JlmarHOCTHYECKHE MPU3HAKH MUKPOOHABHBIX OCTaTKOB B HUIH(DAX.
3. TekcTypsl KapOOHATHBIX MTOPO/I.
4. T'eHEeTHUYECKHE TUITBI MUKPUTOBOW COCTABIISIONIEH KapOOHATHBIX MOPOI.
5. JlmarHocTHKa BTOPUYHBIX TpeoOpa3oBaHuil KapOOHATOIUTOB.
6. OCHOBHBIC OpPraHU3MBI-KAPKACOCTPOUTEINHN B MATIE030€.
7. OpFaHOFeHHI)IG KOMITOHCHTBI KaK MHANKATOPbI COJICHOCTH
8. OpFaHOFeHHI)IG KOMITOHCHTBI KaK MHANKATOPbL FJIy6I/IHI)I
9. OpraHoreHHbIE KOMIIOHEHTHI KaK HHIMKATOPbI CTPECCOBBIX YCIOBUI
10 q)OpMeHHI)IG OJICMCHTBI KaK MHAUKATOPbI THAPOAUHAMHUYCCKOIO pCXKUMa
10. Scientifically-methodological recommendations for provision of students
individual work
The example list of tasks for students individual work, directed to the fixation of
theoretical knowledge:
1.Diagnostic of calcareous skeletal grains in thin sections.
2. Diagnostic of microbial remains in thin sections.
3. Textures of carbonate rocks.
4. Genetic types micrite contained in carbonate rocks.
5. Diagnostic of secondary change of carbonates.
6. Frame-building organism in the Paleozoic
7. Organogenic components as salt indicators.
8. Organogenic components as depth indicators.
9. Organogenic components as indicators of stressing conditions

10. Carbonate grains as indicators of hydrodynamic regime
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