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. Ileau u 3aga4u AUCHUILIMHBI.

Heau:

— 00y4YuTh CTyACHTA METOJIaM M TpHEeMaM MOJCIUPOBAHUS MECTOPOXXICHUNU HEPTH U
Ta3a KaK OCHOBBLI ITPOTHO3UPOBAHUA U ITOUCKOB UX B PA3JIMYHBIX I'COJIOTHYCCKUX 06CTaHOBKaX.

- OCBOCHHE TCOPETUYECKUX OCHOB TI€OJIOTO-TCOXMMHUYECKOIO METOJla aHalu3a
YIJIEBOJOPOIHBIX CUCTEM;

- TOpUOOpETeHHE HABLIKOB IPUMEHEHUS METOJa MOJCIUPOBAHUS TIPU PEIICHUH
PCruoHaJIbHBIX, TIOMCKOBLIX U PA3BCIOYHLIX 3a1a4 B He(l)TeFa?,OBOﬁ T'COJIOTUM.

3agaun:

- U3YYCHHE TEOPETHYECKHMX OCHOB T€OJIOTHYECKOTO MPOTHO3UPOBAaHMS He(Tera3zoBbIX
MECTOPOXKIACHUI;

- OCBOCHHME THUIIOBBIX TEOJIOTHYCCKUX MOJACICH pa3HbIX (OpPMAIMOHHBIX THIIOB
MECTOPOKACHUN TPUMEHUTEIBHO K MPUPOJIHBIM YCIOBUSIM MX HAXOX/CHUS,

- U3yYECHHE METOJIOB ¥ TIPUEMOB I'€0JIOTHYECKOTO U CTIEIIUATBHOTO MOJISTUPOBAHHS;

- TMPUMEHEHHUE TEOJOTHYECKUX MOJIEJICH MpH MPOTHO3MPOBAHUU, TMOUCKAX U Pa3BEAKE
MECTOPOXKICHHH YTrIIeBOJAOPOIOB.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
2.1. Yuebnas mucnmmummaa 51.B.JIB.02 MonennpoBanne 0acceiiHOB M He(TEra30HOCHBIX
CUCTEM OTHOCHUTCS K YacTH JUCHUIUIMH, (QOpMHpYyeMOW YyYacTHUKaMH 0Opa3oBaTelbHBIX
OTHOIICHUH
2.2. lng w3ydeHus NaHHOW Yy4yeOHON IUCIUIUIMHBI HEOOXOIMMBl 3HAHHS, YMEHUS H
HABBIKH, (POPMUPYEMBIC MPEAMICCTBYIOMUMHU AUCIHUILTUHAME: «XUMUsD», «OO0IIas Teoorus»,
«Duzndeckas XUMUI.

2.3. [lepedenpb mociaenyONX YI9eOHBIX TUCIUIUIAH, IS KOTOPBIX HEOOXOUMBI 3HAHUS,
YMEHHS ¥ HaBBIKH, GOpMUPYEMBbIE TaHHOW yuyeOHON AuCUMILTUHON: «MoaenupoBaHue CTPYKTyp
MECTOpOXACHU HepTH U Tazay, «MoOJeTUpOBaHUE TEOJIOTUYECKUX H TI'C€OXUMHYCCKHX
MIPOIIECCOB MPU U3yUYEHUU MECTOPOXKACHUN HEDTH U razay.

Il. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA
JUCHHUIIJINHBI
IIporiecc OCBOEHHS NUCLMIUIMHBI HampaBieH Ha (OPMHUPOBAHME KOMIIETEHLUH B
cootrBerctBur ¢ ®I'OC BO u OIIOIl BO mo manHoMy HampasineHuro moarotoBku 05.04.01
I'eonorus:

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00y4YCHHS MO JUCHUIINHE, COOTHECEHHBIX C
HHIMKATOPAMH JOCTHKEHHUs KOMIIEeTeH Ui

Komnerenunus Nuauxatopsl Pe3yabTaThl 00yueHust
KOMIIeTeHI U

IK-1.1 NAKnk-1.1 3HaTh mpaBHUIa IIOCTAHOBKH U
Cnocoben cooupams, Ocywecmensem coop u MIPOBEACHUS reoJIoro-

aHanU3UPoOBams U CMPYKmMypuposarue TE€OXMMHYECKUX HCCIEI0BaHUN
cucmemamusupoeams nocmynaroujeu YmMmern oOpabaThIBaTh
Gaxkmuyeckyio NPOMBLCNI0801 UHGOpMayuy | TIOTyUESHHBIE pe3yNbTaThI,
2€0102UYeCKYI0 aHATM3UPOBaTh W OCMBICIUBATH
ungopmayuro u mamepuar, UX C Yy4éTOM  HMMEIOIUXCsS

ocyuecmenamo JTUTEPATyPHBIX JTAHHBIX;

uHmepnpemayuro - MPEJICTaBISATh UTOTHU
2€0102UYEeCKUX, BBITIOJTHEHHOW paboOThl B BHJIE
eeouzuyeckux u oTu€TOB, pedepaToB,  cTaTew,
2e0XUMUYECKUX OaHHbIX NpU 0(hOpMIICHHBIX COOTBETCTBYIOIIUM
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peuLteHuU Hay4Hblx,

o0Opa3zom.

NPUKTIAOHBIX U Baapnern: HaBbIKaMU
npoU3800CMEEHHbIX 3A0aY MPOBEJCHUS  JKCIEpPUMEHTa |
npu NOUCKAX, paseeoxe u MeTOAaMH 00paboTku ero
paspabomke Pe3yIbTaTOB
MecmopodicoeHull Heghmu u NAKnk-1.2 3HaTh NPUHIUIOBI MOCTAHOBKH M
easa. Ilposooum obpabomky u | IpoOBeCHUS reoJIoro-
uHmepnpemayuro reOXUMHYECKUX HCCIEIOBAHUML;
2€0102UYEeCKUX, YMeTh pemarh CTaHAApTHBIC
2eoghusuueckux u 3a/1auu npodeccuoHanbHOM
2e0XUMUYECKUX OAHHBIX JESATeIbHOCTH Ha OCHOBE METO/I0B
PaBHOBECHOM TEPMOIMHAMHUKHU C
MIPUMECHEHHEM TEXHOJIOTHH
KOMITBIOTEPHOTO MOJICTHUPOBAHUS
(U3NKO-XMMHYECKHX  IPOIIECCOB
MPOTEKAIIUX B OCAZAOYHBIX
OacceitHax
-Baaners COBPEMEHHBIMH
METOJIaMHU aHaIn3a "
MaTeMaTH4eCKOn 00paboTKu
METPOIIOTHIECKOTO u
MEeTPOXUMHUYECKOTO MaTepuana ¢
MPUMCHCHHEM  KOMITBIOTEPHOTO
MOJICTTUPOBaHUS
NIKnk-13 3HaTh O (UMKO-XMMHYECKHX
Hcnonvsyem nonyuennvie | mnpoueccax odpazoBaHusi HEPTH U
pe3yibmamsl npu peuienuy | rasa;
HAYYHbIX, NPUKIAOHBIX U YMeTb BbIOUpaTh HEOOXOIUMBIC
nPOU3800CMEEHHbIX 3A0ay | METOJIBI KOMITBIOTEPHOTO
npu NOUCKax, pazgedke u | MOJCIUPOBAHUS,  UCXOAS U3
paspabomke KOHKPETHBIX 3aaq
Mecmopodicoenull Hegpmu u | TEOJOIMYECKUX MCCIeI0BaHUM;
easa Baaners HaBBbIKAMH
MPOBEIEHUS  DKCIEpUMEHTa |
MeToaMHu 00paboTku ero
PE3YJILTATOB
IK-3 MK nk-3.1 3HATh- TIPUHITUTIBI u

Cnocoben camocmosmenvHo
unu 8 cocmase KoJueKkmuea
BbINOIHAMb KOMNILEKC
UCCIe008aHUIlL NPU UZYYEHUU
2e0J102UYeCKUX NPoYeccos u
MecmopodicoeHull Heghmu u
easa.

3Haem cospemenHvle
Memoobl U MEMOOO0N02UIO
uccnedo8anull,
HANpaeieHHblX Ha U3yYeHue
2€0102UYeCKUX NPoYeccos u
MecmopodicoeHutl Hedhmu u
easa

COBpPEMEHHbIE METOJbl aHalu3a U
MaTeMaTH4eCcKOon o0paboTku
HETPOJIOTUUECKOTO u
METPOXUMHUYECKOTO MaTepuaia ¢
IPUMEHEHHEM  KOMIIBIOTEPHOIO
MOJIETTUPOBAHUSI.

YMeThb TNpeAcTaBIATh HTOTH
BBHIIOJIHEHHOH pPa0OTBI B BHIIE
otuéroB, pedeparoB,  crarei,
0(OPMIIEHHBIX COOTBETCTBYIOIINM
o0Opa3zom.

oOpa0aTeiBaTh  TOJTY4YEHHbIE
pe3yabTaThl, AaHAIU3UPOBATh U
OCMBICIHBATh HX C  Yy4ETOM
UMEIOIIUXCS JUTEPATYPHBIX
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TAHHBIX;

Baanern: HaBBIKaMHU
o0paboTkn  uHGpOpMAIMM  TIPU
nomomu I1K

UK nk-3.2
Ipumensiem neobxooumwlii
KOMNJIEKC UCCe008aHULL
npu opeanuzayuu u
8bINOIHEHUU NOTHO20
00véma HayuHo-
Uccn1ed068amenbCKux,
HAY4HO-NPOU3BOOCMBEHHBIX
pabom unu OmoenbHbIX
9manos

3HaTh: OOLIME MOJOXKEHUA

r'€0JIOTHH, MIO3BOJISIOIINE
IJIaHUPOBATH HAay4YHBIC
UCCIICIOBaHMS,

Ymern: hopMynHpoBaTh LETH
u 3a7a4yu UCCIICIOBAHMS,

MoA0UPATh ONTHUMAIILHBIE METOJIBI
UX pelIeHUst

Biaagern: HaBBIKAMU
IJIAHUPOBAHUS W KOHTPOJA B
pELIEHUH TPOU3BOJCTBEHHBIX U
HAaYYHBIX I'€0JOTHYECKUX 3a/1a4




IV. COIEPKAHHUE U CTPYKTYPA JUCIHUIIJINHbI

O0BbeM JUCHHMILIMHEI COCTABJACT 4 3aueTHBIe eqMHNLBI, 144 yaca,

B ToM uncJie 0,85 3aueTrHble equuuNbl, 31 Yaca HA IK3aMeH

W3 HUX pearm3yeTcsi ¢ UCIOIb30BAHUEM JISKTPOHHOTO OOYYCHHS M TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJOTHIA 18 yacoB

N3 Hux 0 9acoB — mpakTHYecKas MoArOTOBKa

®opMa IPOMEKYTOUYHOM ATTECTANUN . IK3AMEH

4.1 CopepxxaHue IMCUUIIMHBI, CTPYKTYPHMPOBAHHOE IO TeMaM, ¢ YKa3aHHMeM BHJAOB Y4eOHBIX 3aHSITHI M OTBeJIEHHOr0 HAa HMX
KOJIHYECTBA aKAJIeMHYECKHX YaCcOB

Buner yae6HOM paboTHI,
s BKJIFOUAsl CAMOCTOSATENBHYIO padOTy 00yJaromuxcs,
E MPAKTUYECKYIO TIOATOTOBKY U TPYJI0EMKOCTh
S (B yacax)
c::[ DopMBbI TEKYLIETO
I
2129 KOHTPOJIS
e O < S .
No § s X KonrtakTHas pabota npenoaBatess ¢ ycneBacMoCTH,
e Pa3nen IUCIHAILUIMHEL/ TEMBI S o e % 0By HAIOMTAMHCS ®dopma
=~ v
S| 8 | E g x TIPOMEXYTOUHOM
Q ; >l <
as = g Tz aTTecTaluu
E 5 (no cemecmpam)
% CemMunHapckue &
S
: Jlexuuu /MpaKTIdecKHe Koncynbramnuu 3 s
= /mabopatopHbie g S
3aHATHUS 8 g
Pazpen 1. 3134
1 Teopernueckre M IPAKTUYECKHUE OCHOBBI 6 12 16 VerHelii onpoc
TEPMOJUHAMHAYECKOTO MOJICIIMPOBAHUS
Paznen 2. Iloaroroska AHHBIX st
2 A a a a 29 4 8 1 16 VYcTHBIi onpoc
MOJIEJIMPOBAHUS
Paznen 3. Co3nanue QU3MKO-XUMHUYECKHX
3 A . A b 42 8 16 2 16 VYcTHBIi onpoc
MOJIEJIEN TEOJIOTHYECKUX CUCTEM
HToro uacos 105 18 36 3 48




4.2. Ilnan BHeayANTOPHOI caMOCTOSITeJIbHOH PaGoThl 00yYAIIMXCS M0 AUCHHUILIHHE

CamocrosiTenpHas paboTa 00yJaronmxcst Y4ebHo-
METOANYECKOE
OueHouHoe
Cemectp HazBanmne pasacia, TCMbI B o i paG Cpoxku TpynoemkocThb CPENICTBO obecneyeHue
UA CaMOCTOATCIBHON PabOTRL | oo inenms (dac.) pea CaMOCTOSTEJIbHOMI
paboThI
VYka3aHo B paszene
Pazgen 1. Tema 1.BBenenue. [lonsarue o PaGora c mutepaTypHBIMU B TEYECHUU . Pasye
4 VYerHbIi onpoc V HacTosiei
MOJIEIIMPOBAHNN B MOJICIISIX B TEOXHMUHU. HUCTOYHUKAMHU cemecTpa
IPOTPaMMBI
N VYka3aHo B pazznene
1.2. OcHOBHEIE MTOJIOKEHUST XUMUIECKON PaGora ¢ mutepaTypHBIMU B TCUEHUU . N
6 YcTHBIi ompoc V Hacrosmen
TEPMOANHAMUKH. HCTOYHHKAMH ceMecTpa
IPOTPaMMBI
1.3. TeopeTnyeckue OCHOBHI pacdera QPU3UKO- VYkazaHo B pazzerne
o Pabota ¢ nmutepatypHbBIME B TCUCHUU N N
XUMHUYCCKUX PABHOBECUM B CIIOKHBIX 6 Y cTHBIN O11pocC Vv HaCTOsIICH
HCTOYHHUKAMH ceMecTpa
3 MHOT0(a3HBIX FeTEPOreHHBIX CHCTEMAX IPOTrPaMMBbl
Pasgen 2. IToaroroBka MCXOMHBIX JaHHBIX
VYkazaHo B pa3zzaene
JUISL pacdeTa paBHOBECHOTO COCTaBa Pabora ¢ uTepaTypHBIMH B TEUCHHUH . .
16 VYeTHBI onpoc V Hacrosien
T€OXHUMHNYCCKUX CUCTEM MCTOJOM MHUHUMU3AIIUU HNCTOYHUKaMH ceMeCTpa IDOTDAMMEL
TEPMOAMHAMNYCCKUX NOTCHIIMAJIO0B porp
. Vka3zaHo B pa3jerne
Paznen 3. Monenu B3anMoeicTBUs Pabota ¢ nmuteparypHbBIME B TEYEHUU . .
8 VYerHblIi onpoc V Hacrosien
«YTIICBOIOPO/IBI-BOJIA HUCTOYHUKAMHU cemecTpa
IPOTrPaMMBbl
3.1. MozenupoBaHue B3aUMOJICHCTBUS VYka3aHo B pazzene
Pabora ¢ suTepaTypHbIMH B TEYCHHUH . o
OPraHWYEeCKOro BEIECTBA C BOAHBIMH PACTBOPaAMHU 8 YcrHbIit ompoc V Hacrosmen
HNCTOYHUKaMH ceMeCTpa
IIEJIOYHN pOrpaMMBbl
OO611ast TpyJ0EMKOCTh CAMOCTOSTEILHON paOOTHI 1O AUCIHUIUIUHE (Yac) 48
N3 Hux 00beM caMOCTOSTENbHON PadOThl € HCMOJIB30BAHMEM 3JIEKTPOHHOIO O0Y4YeHHs H 18

AUCTAHIIMOHHBIX 00Pa30BaTeJbHbIX TEXHOJIOTHIl (4aC)




4.3. Conep:xaHue y4eOHOIro MaTepuasa

Pazgen 1. TeopeTnueckue v NpakTUYECKUE OCHOBBI TEPMOAMHAMUYECKOTO MOJICIIUPOBAHUS.

Beenenue. [lonsTHE O MOIETMPOBAHUY U MOJIEIIAX B FEOXUMUHU.

OcHoBHBIE TIOHATHS U orpeiesieHusi. OCHOBHBIE MMOJIOKEHHSI XUMHYECKON TEPMOIMHAMUKH.

OcHOBHBIE 3aKOHBI TepMOJUHAMUKUA. OOpaTuMble U HeoOpaTuMble mporecchl. OObEKTH U
METO/BI MCCIIEOBAaHUSA. YPaBHEHUSI COCTOSHUSA. Vcmosbp3yeMble BEIWYMHBI U (DyHIAMEHTAIbHbIC
ypaBHeHUs. TepMoauHaMUYeCKHe NOTEHIMANbl, (PU3MUECKUE KOHCTAHTHI, €IUHULIBI M3MEPEHMS,
0003HAYECHHS U CTaHAAPTHBIE COCTOSTHUS.

Teopernueckne OCHOBBI pacueTa (PU3MKO-XUMHUYECKUX PAaBHOBECUH B  CIIOJKHBIX
MHOTO0()a3HBIX TE€TEPOTEHHBIX CUCTEMAX

Hcropus pa3BUTUS METOJ0B (PU3UKO-XMMHUYECKOIO MOJENUPOBaHUS. DUHKO-XUMUYECKOE
MOJICIIMPOBAHUE M IKCIIEPUMEHT. MeTOIMYeCKre U TEOPETUIECKHUE BOIPOCH! (PHU3UKO-XUMHUECKOTO
MozenupoBanus B reoxumun. ®azossie npeBpaiieHus. [Ipasuno ¢a3 ['m66ca. CtabuabHOCTH das.

Munumuzanus sHeprun ['n60ca. OTkpbIThie U 3aKkpbiThie cucteMbl o [1.C. KopxuHcKoMy.
[IpyHUIMOBI YaCTUYHOTO PpPaBHOBECHUS U IFOPUTM  pacuera HeoOpaTHMMOH  3BOIIOLMHU
TC€OXUMHUYECKUX CUCTEM.

Pazgen 2. [ToarotoBka 1aHHBIX Ul MOJEIMPOBAHUSL.

[ToaroToBka HMCXOMHBIX JAaHHBIX I pacueTa PaBHOBECHOTO COCTaBa T'€OXUMUYECKHX
CHCTEM METOJIOM MUHUMM3ALUU TEPMOJUHAMUYECKUX TOTEHIIUAJIOB.

EnuHunpsl n3MepeHus: BEIIeCTBa B T'€OJIOTUH: BECOBBIE MPOILEHTHI, 0OBEMHBIE MPOIEHTEHI,
MoJi, rpammbl, Ppm. KonBepTauus pa3HbIX equHUL u3MepeHue. McnonpzoBanue nporpamMmmel MC
Excel nins mepecueTos.

Hcxonuple  naHHble. OCOOEHHOCTM  NOJYy4€HHUS  JI@aHHBIX O  XHMHYECKOM U
MUHEpPAIOTUYECKOM  COCTaBaX MOPOAbl. VICTOUHWKHM, TOTPENIHOCTh M COTJIACOBAaHHOCTH
TEPMOJMHAMHUYECKOW MHpOpManuu. MeToibl MOJYyYEHHUsI UCXOAHBIX TEPMOXMMHUYECKHX JAaHHBIX.
Pacuer smMnupruyecknx k03¢ (HUIMEHTOB YpaBHEHUS TEIIOEMKOCTH.

AHanu3 OonbIIOro oO0beMa MCXOJHBIX UHCIOBBIX JIaHHBIX. VICHOJIB30BaHHME METO/I0B
MaTeMaTHUYeCKON CTAaTUCTUKU Ui MEpPBUYHON 00paboTku McxogHoi mHpopmauuu. Koppenauus,
KOppEISIIMOHHAsT MaTPHIIA, yPABHEHUE PErpeccru U UX pacueT B mporpamme MC Excel.

Pa3nen 3. Co3nanne QU3NKO-XUMHUIECCKHX MOJICICH T€OJIOTHIeCKIX CHCTEM

Pabota ¢ mporpammubM KoMmiuiekcoM «Cenektop». OCHOBHbIE (YHKIMH, 0a3bl JAHHBIX:
ra3sl, pacTBOpbl, TBepable (a3pl. Ilapamerpsl TemmepaTypsl u jgaBieHus. lIpocteie
MHOTope3epByapHble Mojenu. Pacuer reorepmobapoMeTpoB.

Coznianue Mojenu B3aMMOJEHCTBHS JOXKAEBOW BOJBI M aTMochephl. 3agaHHe HCXOIHBIX
cocraBoB, mapamerpoB P, T. Anamu3 pemenus. [lonstue pH, Eh cucremsl. Co3nanue rpapukos
npu nomotu 1K Cenekrop.

[ToctaHOBKa MOJieNU pacTBOpPEHHUs KapOOHATOB B pPAcTBOPE COJSIHOM KHCIOTHL. 3aJaHue
MCXOJIHBIX COCTaBOB, mapameTpoB P, T. Ananmu3 pemenus. Coznanne rpagukos.

Ousuko-xumudeckass wmojaenb cucrembl C — H (kuakue yrieBomopoabl). Pdusmko-
XUMUYECKass MOJIENIb B3aUMOJICHCTBUSI BOJIBI C JOJIOMUTOM (0Opa3oBaHHE MIEJIOYHOTO PacTBOpPA).
Ou3NKo-XMMHUYECKass MOJIeNb Ipoliecca B3aUMOACHUCTBUS  «BoAa-HEDTH». MozenupoBaHue
B3aMMOJICHCTBHS OPTAHUIECKOTO BEIECTBA C BOJHBIMHU PACTBOPAMH IIEIOYH

OU3NKO-XMMUYECKass MOJEIb B3aUMOJCHCTBUS OpPraHO-MHUHEPAJIbHBIX KOMIIOHEHTOB CO
MIETIOYHBIME  pacTBopamu. DH3HKO-XUMHUYEcKass MOJeNb OO0pa3oBaHHs Ta30BOH (azpl mpu
PaCKHUCICHUH IIEJIOYHBIX PacTBOPOB. ba3bl TepMOIUHAMUYECKHUX TaHHBIX.



4.3.1. TlepeyeHb CEMUHAPCKHX, MPAKTHYECKHUX 3aHSITHI 1 JJA0OPATOPHBIX padoT

Ne Ne HaumenoBanue ceMuHaposB, mpaktudeckux | Tpyroemk OrneHouHsble DopMUpyeMBI
n/ | paszmena u u 1abopaTOPHBIX PabOT OCTh cpeacTaa e
I TEMBI (qac.) KOMITETECHITUH
JUCIUILIN Beerjix *
HBI 0 |mpakT (MHIMKATOPHI)
JaCOHYCCKY
B A
MHOJAr0
TOBKa
1 2 3 4 5 6 7
1 | Pazmen 1 | OcHOBHBIE TEpPMHUHBI M TIOHATHSA | 6 YCTHBIN 1IK-3
kypca. IlpuBeneHsl  ypaBHEHUSA OIpOC, 3a4er WK
peakuui o0Opa3oBaHUS u 3aJlaHus
pazpyimienuss ~ mMuHepayioB. g
KaKJOT0 MpUMepa paciucarh (asbl,
3aBUCUMBIE KOMIIOHEHTHI,
3aBUCHUMBIC KOMIIOHEHTHI B BHJIE
TaOJIULIBI
2 | Pazmen 1 | ®a3oBbie JIMarpaMmel. | 6 YCTHBIH 1K-3
OmpeneneHue CTENIEHH CBOOOJIBI. ompoc, 3ayer WK
WNutepnperarus JiarpamMmm 3a/1aHus
TIJIABJICHUSI.
3 | Pazmen 2 | OGpaboTka JaHHBIX XUMHUYECKOTO | 4 YCTHBIN IIK-1
cocraBa. [lepecuer U3 rpaMmoB — B onpoc, 3auer | MKk
MOJIU 3a/IaHusI
4 | Paznmen 2 | Ucnonp3oBaHue  craTUCTHYECKUX | 4 YCTHBIN IIK-1
METOJIOB st 00paboTku onpoc, 3ager | MAKnk1
TEOJIOTMUECKHUX JTAHHBIX 3aJIaHMsI
5 | Paznen 3 | MonenupoBaHue reojloTHUECKuX H | 4 YCTHBIN MK 1
reOXMMHYECKAX  IPOLECCOB  C onpoc, 3ader | MKk,
MIPUMEHEHUEM TIK Cenekrop. 3a7JaHusg UKk 3,
MopenupoBanue  B3aUMOJECUCTBUSA IIK3
JIOKJICBOM BOJIBI M aTMOC(hEpBbI WK 2
Paznen 3 4 YCTHBIN IK 1
MonenupoBanue npoiecca ompoc, 3awer | WKk,
pacTBOpeHHs] KapOOHATOB COJISTHOM 3amanus WKk 3,
KHUCJIOTOMN I1K3
WKk
Pa3nen 3 8 YCTHBIN MK 1
Co3manve ¥ aHamu3  Mojened ompoc, 3auer | MK,
B3aUMOJCUCTBUSA IIPUPOJHBIX 3aJIaHUs, TECT WKk 3,
YTJEBOJIOPOIOB I1K3
WK 2

4.3.2. TlepeueHb TeM (BONMPOCOB), BBIHOCHMBIX HA CaMOCTOSITeIbHOE W3y4YeHHe
CTY/IeHTAMM B PaAMKaXx caMocTosTebH0il padotsl (CPC)

Ne Tema 3anaHue dopmupyemas NAK

I/ KOMIICTEHITHS

1 P1. Ilpeamer Koncnexkr, pepepar IK-3 NKnks.1
TEPMOTMHAMHKH.
Maremarnueckoe
BBIpOKEHUE 3aKOHOB




TCPMOAUHAMUKH.

2 P1. TermoBas Koncrekr. IIK-3 N IKmk3.1
teopema HepHcera.
[IpumeHeHue TemIoBoi
Teopemsl HepHeTa K
peakusaM MeXIy
KOH/JICHCUPOBAaHHBIMU
peareHTamu.

3 P1. OtkpeiThie N Koncnekr K-3 NKnks.1
3aKpBITHIE CHCTEMBI I10
J.C. KopxxuHcKkOMy.
[IpuHINTIBI YaCTUYHOTO
paBHOBECHS U
QJITOPUTM pacueTa
HeoOpaTuMon
9BOJIOINU
TE€OXUMUYECKUX
CHCTEM.

4 P2. Pacuer Pedepar, nmpesenranus IK-1 NKnk1.1
AMIUPUICCKUX
KO3 (HUITUEHTOB
YpaBHEHHS
TEMII0EMKOCTH

5 MuHUMH3aLHS Pedepar, npezenranus. IK-1 MKk 2,
sHepruu [ 'enbMrosbIia. IK-3 MKk 3,
MeracTabunbpHoe WK rik3 .2
paBHOBECHE.
PaBHOBecCHBII npoliecc.
Ornpenenenue
PaBHOBECHOTO
JTABJICHUS B
3aBUCHMOCTH OT
HavyaJbHOU
TEMIEPATYypPHI.

6 Oduznko-xumuyeckas | Pedepar. MK-1 MKk 2,
MO/JIeNIb PaCTBOPEHHUS MK-3 WKk 3,
KPEMHHSI IEeTTOUHBIMU NKnks3 .2
pacTBOpaMu

4.4. Meroauyeckre YKa3aHHsl 10 OPraHU3alUM CAMOCTOSATEIbHOH PadoThbI
CTY/IeHTOB

CryneHTaM TpEeAsoXKEeHbl TEeMbl Ui CaMOCTOSTEIBHOTO  YIIyOJIEHHOTO H3Yy4eHUs
muctumnHel. CamocTosiTenpHas paboTa BKIOYAaeT u3ydeHue (HOoHA0BOM, yueOHOIl nutepatrypsl u
MaTepHuaoB U3 ceTh HTepHeT, UX KOHCIIEKTUPOBAHHUE U 00CYKJIEHHE Ha MPAKTHUECKOM 3aHATHH.

4.5. IlpumepHasi TEMAaTHKA KYPCOBBIX padoT (IIPOEKTOB)

HAIMMCAHUC KYPCOBBIX pa60T Mo JUCHUIINIMHE HEC MMPEAYCMOTPCHO y‘-IC6HBIM IJIaHOM
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V. YYUEBHO-METOJUYECKOE 1 UTH®OPMALIMOHHOE OBECIIEYEHUE
JTACIATITAHBI

@) OCHOBHaA Tumepamypa
1. Kpaiinos C.P. I'eoxumus noazemubix Boa/ C.P.Kpaitnos, b.H.Peokenko, b.H.I1IBer. — M.:
Hayxka, 2004. — 678 c.
2. [ony6eBa H.B. Marematndyeckoe MOACITUPOBAHUE CUCTEM H IPOIECCOB [DIEKTPOHHBIN
pecypc] / H.B. TonybeBa. — «Jlamb», 2016. - 191 <c¢. Pexum npocryna:
http://e.lanbook.com/books/element.php?pll_id=76825, - ObC "Jlaup"
0) nepuoouueckue uzoanus
Kypnan ¢usnueckoit xumuu. — MockBa, Poccuiickas akagemusi Hayk. 1934-2023. Cratbu
nocTymnHsl Ha https://www.elibrary.ru, https://sciencejournals.ru/list-issues/fizkhim/)
6) CNUCOK AGMOPCKUX MEMOOUYECKUX PA3PAdOmoK:
1. berumnckmit B.A., HcaeB B.Il., Tynunem A.A. ®usuko-xuMuyeckoe MOJCIUPOBAHUE B
HedTerazoBoit reoxumun. Yacts 1. Teopust 1 MeTo070THs (PU3HKO-XUMUYECKOTO MOICITHPOBAHUS:
VYuebnoe nocobue.-Upkyrck: UT'Y, 2004.-131c.
2. beramackmii B.A., Hcaes B.II., TymumbiH A.A. ®HU3UKO-XUMHYECKOE MOJCIUPOBAHUE B
HedTerazoBoil reoxumun. Yactb 2. Mopenu reTeporeHHbIX cucreM: YueOHoe nocodue.-MpkyTek:
Ury, 2004.-150c.
3. B. A. DbblunHckuil. PU3MKO-XMMHYECKOE MOJEIMPOBAHUE B HE(PTEra3oBoil I'eOXMMUU
[DnexTpoHHEI pecypc] : yueb. mocodue / B. A. berumnckmii, B. II. Ucaes, A. A. TynuusH ;
Wpkytckuit roc. yH-T, Hayd. 6-ka. - DnekTpoH. TekcToBble AaH. - Upkyrck : M3a-8o Hb UI'Y, 2005
Tynuywvin A.A., Myxemounoea A. B., bviuunckuii B.A. TloarotroBka TepMOJAMHAMHUYECKUX CBOMCTB
UHAMBUIYAIbHBIX BEUIECTB K (PU3UKO-XMMHUYECKOMY MOJEIUPOBAHUIO BBICOKOTEMIIEPATYPHBIX
TeXHOJIOTH4ecKux rnporeccoB / M3n-so UT'Y, 2009. - 303 ¢
r) 6a3bl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE H IOUCKOBbIE CHCTEMBbI

Hayunas 6ubnmnotexa Poccuiickoro rocy1apcTBeHHOTO yHUBEpcHUTeTa He(TH 1 ra3a um. .M.
I'yoxuna — Wwww.gybkin.ru

Hayunas 6ubmuorexa MI'Y — www.lib.msm.su

OnexkTpoHHass Oubimoreka MOCKOBCKOTO TOCYJapCTBEHHOIO YHHUBEPCUTETa HKOHOMMKH,
cratuctuku U uHGopmaruku (MI'YDICull) — www.ibc.mesi.ru

bubnmorexa Cankr-IlerepOyprekoro yHuBepcutera — Www.unilib.neva.ru

Hayuno-Texuunveckas oudanoreka Cudl TY — www.lib.sibstru.kts.ru

Poccwuiickas ["ocynapcTBenHas 6ubnmorexa — WWW.Isl.ru

I'ocynapcTBeHHas MyOIMYHAs HAyYHO-TEXHUYECKas OnbaroTeka — Www.gpntb.ru

bubnmoreka ecrectBeHHbIx Hayk PAH — www.ben.irex.ru

Bcepoccwuiickas rocynapcTBeHHasi OMOIMOTEKa HHOCTPAHHOM uTeparypsl — Www.libfl.ru

bubimoreka Axagemun Hayk — WWW.Spb.org.ru/ban

HarnronansHas 37ekTpoHHas Oubinorexka — Www.nel.ru

bubmorexka BHUMOSDHI - www.vniioeng.mcn.ru

Bcepoccuiickuif MHCTUTYT HaydyHOH HMHpOpManuu 1mo TexHuyeckuM Haykam (BUHUTU) —
www.fuji,viniti.msk.su

Poccwuiickas HarmonanbHast Oubmnoteka, r. Cankr-IletepOypr — www.nlr.ru

I'eonorus Hedtn 1 raza — www.geoinform.ru

["a30Bast MPOMBIIIICHHOCTH — WWW.Jas-journal.ru

HedTsHoe xo3siictBo — Www.0il-industry.ru

Hedrerazosas BepTukans - WWw.Ngv.ru

Oil Gas Journal — www.o0gj.com

Hedts Poccun. Oil of Russia — www.press.lukoil.ru

Hedrp u karmuran — www.oilcapital.ru

Hedrs, ra3 u npao — www.oilgaslaw.ru

TOK Poccun. HedrerazonoOsiBatomast 1 HedrenepepadbarbiBaromias MPOMBIIIIEHHOCTh —
www.ratex.ru
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http://www.vniioeng.mcn.ru/
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http://www.oil-industry.ru/
http://www.ngv.ru/
http://www.ogj.com/
http://www.press.lukoil.ru/
http://www.oilcapital.ru/
http://www.oilgaslaw.ru/
http://www.ratex.ru/

W3Bectus By30B «I'eostorus u pa3seaka» - WWW.msgpa.edu.ru

MupoBast sHEpreTUYecKas MoJuTHKa — WWW.Wep.ru

MuHepanbHbie pecypchl Poccun. DkoHOMUKA U yrpaBieHre — WWWw.geoinform.ru
Geological Society of America Bulletin — www.geosociety.org/pubs/journals.ru
DJIeKTPOHHO-0MOMoTeuHbie cuctembl (IBC) UT'Y

1. DnexTpoHHbI YnTaNBHBIH 371 «bubmuoTex» (aapec noctyma https://isu.bibliotech.ru)
2. OBC «M3narennctBo «Jlanb» (agpec goctymna http://e.lanbook.com)

3. OBC Hanmonanbusiii nugposoii pecypec «PYKOHT» (agpec moctyma http://rucont.ru)
4. DBC «Aiibyke» (amgpec qoctyma http://ibooks.ru)

5. O6pazoBarenbHas mwiarpopma «HOpaiit» (aapec gocryna https://urait.ru)

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbI

6.1. YueoHoO-1a00paTopHOEe 000py/10BaAHNE!

KommnbroTepHslit kiace reojoruueckoro (gaxyibrera (aya. 221). O6opy1oBaH TEXHUYECKUMH
cpenctBamu o0yuenusi: Kommnbiorepsl — MoHOOIOKkH ROSCOM ¢ BO3MOXHOCTBIO MOAKITIOUEHUS K
cetn «MHTepHET» W 00ECIEYCHHEM JIOCTYIA B 3JEKTPOHHYIO MH()OPMAIMOHHO-00pa30BaTEIIBHYIO
cpeny opranusanuu, npoektop CASIOXL-V-2, noyroyk ASUSK50NGseries, skpan Ha TpeHOre
Da-LiteVersatol 178*178, KOIOHKH.

6.2. IlporpaMmmHoe obecnieueHue:

HaumenoBanue Cpox
MPOTPAMMHOTO O6ocHOBaHME 1151 TIOIb30BaHU Jlara BeITaun AICHCTBHA
No MPOYKTa Komn-Bo . rnpaBsa
[MO(JIunensus, loroBop, cY€T, aKT UIN UHOE) JIAIICH3UU
MOJIb30BaHU
st
GoogleChrome
57.0.2987.133 Ycnosust Y CoBUs UCTIONIB30BaHMS IO CChIIKE: Ycnosus
1 (esxeromHo npaBoobna | https://www.google.ru/chrome/browser/privac | npaBoobnana | Oeccpouno
0OHOBJIsIEMOE Jarest yleula_text.html Tens
110)
Microsoft Office
2003 Win32
2 Russian 40 Howmep JInnensuu Microsoft 41251593 24.10.2006 6eccpodHo
Academic OPEN
No Level
Corel Draw .
3 | Graphics Suite X6 3 1031 Focynapersennniii kontpakt Ne 03- | 19 56 5013 | gecepouto
019-13
AE
Acrobat
Professional 11
4 | AcademicEdition 20 Jlorosop moxpsiza 04-040-12 0121.09.2012 | 31.07.2015 | 6
License Russian p nioapana o ~LUY T eeepotHo
Multiple
Platforms Adobe
IIK Cenextop JloroBop 0 MpOX0XKJEHUU MPAKTUKU
3 ctyaento UI'Y B IHCTUTYTE F€OXUMUH UM. - -
A.I1. Bunorpanosa CO PAH

6.3. Texuuuyeckue U 31eKTPOHHbIE CPEeACTBA:

[Ipn peammsamuu nOporpaMMbl  JTUCIUIUIMHBI ayIUTOPHBIE 3aHATUS IPOXOIAT C
UCIOJIb30BAHUEM CTALMOHAPHOTO MYJIBTHUMEIMMHOTO MPOEKTOPAa U MEPCOHAIBHOTO KOMIIBIOTEPA
IUTSL IMOHCTPAIINY TPE3SHTAIMI MaTepraia B JICKIIMOHHON ayTUTOPHH, 000PYIOBAaHHOM SKPAHOM.

DJEeKTpOHHbIE CpeACcTBa OOy4YeHHMs] MO JMCLUUIUIMHE pa3MeIIeHbl Ha 00pa3oBaTeIbHOM
noptane UT'Y (educa.isu.ru).

Jlnist MaTepuanbHO-TEXHUYECKOT0 00eCTIeYeH s AUCUUIUINHBI UCTIONb3YIOTCS: KOMITBIOTEPHBIN
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Kiacc reosorndeckoro Qakyinprera MY, B KOTOpOM Bce KOMITBIOTEPHI MMEIOT BBIXOJ B CETh
«HTepHeT u YCTaHOBJICHHOE CIEIUAIbHOE POrpaMMHOE o0ecrieueHue
ArcGISforServerEnterpriseAdvancedLabKit g1 camoctosTenbHONH  pabOTHI  CTyJAEHTa IO
MO/JICIIMPOBAHUIO T€OJIOTHUECKUX CHCTEM.

VII.OBPA3OBATEJIbHBIE TEXHOJIOTI'MHU

OOyueHne MNPOU3BOAUTCA C UCIHOJIB30BAHUEM YACTUYHO OJIIEKTPOHHOTO OOyYeHUs u
JTUCTAHIIMOHHBIX 00pa3oBaTeNbHBIX TexHoJorui: ObpazoBaTenbHblil mopran UI'Y educa.isu.ru

B pamkax AMCHMIUIMHBI IPETyCMOTPEHO y4yacTHe B BUACOKOH(MEPEHLHSX, MPOBOAUMBIX
HayYHBIMH MHCTUTYTaMU. CCBUIKM Ha MPOBOJUMBIC MEPOIPHUATHS OOHOBISIOTCS B AJICKTPOHHOM
cpene educa.isu.ru

[TpakTUKyeTCsl AKCKypcHsl B J1a0OpaTOPUIO MOJICITHPOBAHUS TCOXUMHUYECKHX IIPOIECCOB
HNuctutyra reoxumun uMm. A.Il. BunorpagoBa CO PAH. CryneHTbl MOryT MO3HAKOMHUTHCS C
HayYHBIMH MTPOEKTaMU B 00JIACTU MOJICIIMPOBAHMS, 33]]aTh CBOM BOIIPOCHI YYEHBIM U TMOMPOOOBATH
CaMOCTOSITENILHO pa3paboTaTh U OMUCATh TEPMOJIUHAMUYECKYIO MOJIETh T€OJIOTHUECKUX MPOIECCOB,
HCIIOJIE3YIO B JTABHEHUINIEM TIOJTYy4YSHHBIC JaHHBIC /IS HATUCAHMS KYPCOBBIX IMPOCKTOB, TUILIIOMOB
WM T€3UCOB Ha KOH(EPEHIHIO.

HaumeHoBaHuUe TeM 3aHATHI ¢ HCNOJIB30BAHNEM AKTHBHBIX GOpPM 00yUeHHsI:

Bu dopma / MeToib Kon-Bo
Ne Tewma 3ansTHs A p !
3aHSTHS WHTEPAKTHBHOTO O0YYCHHUS 9acoB
CseneHus o MpaKkTHIec
['pynnoBblie nuckyccum,
1 | mporpaMMHOM KOMILJIEKCE KOE 2
aHAJIN3 CUTYyAIHH
«Cenexropy. 3aHSTHE
MeTtob1 1 cIOcOObI MIpaKTU4ecC
I'pynmoBeie nuckyccuu,
2 | MOZEIHMPOBAHUS TPUKIIATHBIX Koe 2
aHaJlU3 CUTYyaIuH
TeOXMMHYECKHX 3a]1au. 3aHSTHE
Ntoro yacos 4

VIIILOOEHOYHBIE MATEPHUAJIBI U1 TEKYIIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTAIIUA

[TactiopT GoHAA OLIEHOYHBIX CPEACTB ONpPENENIeT IMepeueHb (HOPMUPYEMBIX JUCIUILTHHON
KOMIIETEHIIMH (MHIMKATOPOB UX JOCTH)KEHUI), COOTHECEHHBIX C pe3yJibTaTaMu OOyYeHUs B BHUJIE
XapaKTePUCTUKU JECKPUNTOPOB «3HATH», «YMETh», «BIaaeTb» (cM. pasaen |l macrosmeit PI1);
IporpaMMy  OLIEHUBaHMsS  KOHTPOJIMPYEMOH  KOMIETEHIMHM  (MHAMKATOPOB  JOCTHXKEHMS
KOMIIETEHIINH ), COAEPIKAIYI0 HANMEHOBAHHE OIICHOYHBIX MaTEPHAaJIOB /Ul 00eCTieueH s TEKYIIEeTo
KOHTPOJIE W TMPOMexyTouHoi artectanuu (1adbia. VII.1), COOTHECEHHBIX C KOHTPOJIHPYEMBIMH
TeMaMH W/WIW pa3ielaMd JIUCIHUIUIMHBI W IDUIAHUPYEMBIMH pe3yJbTaTaMH, IOKa3aTeineM |
KPUTEPHUSIMH OLICHMBAHUS, a TAK)KE XAPaKTEPUCTHKY OIEHOYHBIX MaTepHajioB JUIsl oOecredeHus
TEKYIIEro KOHTPOJISI M TMPOMEKYTOYHOH aTTeCTAlMH 10 JAWUCIHUIUIAHE, B TOM YHCIE OIEHKY
3aIJIaHUPOBAHHBIX PE3yJIbTATOB U MEPEYCHb OLEHOUYHBIX MAaTepHANIOB (CPEICTB) U XapaKTEPUCTUKY
KPUTEPHUH UX OIICHUBAHMUSL.

13



VII.1 IIporpamMa onieHUBAaHUSI KOHTPOJIUPYEMO KOMIIEeTeHIIMHU

Tema wim Kon [Inanupyemslit ITokazatenb Kpurepuit Haumenosan
paznen MHMKAaTOpa pe3yabpTaT OLICHUBAHUS ne
IUCIUAIUINH | KOMIIETEHIINN OoC
BI TK | TTA
Paznea 1. UKz, 3uarb: nonatue o | Brmageer OtBeuaeT Ha C C)
Teoperuue | naem MOICITMPOBAHUH W | MaTepHaiOM U | YCTHBIC
CKHe U cospemenible | MOIEISX B TCOXUMHUMU; TEPMHHOJIOTHE | OTPOCHI U3
IIPaKTHYECK Memoowl U YMeTh: W 1o Teme TepeyHs
e OCHOBBI Memoawzoew? - HUCKaTh HCXOIHYIO BOMPOCOB
uccned08anull, | TEPMOAMHAMUYECKYIO TEeKyIIIeH
TepmoJmHa Hanpaeiennvix | HPOPMAIIUIO TSt yCIIEBAEMOCTH
MHUHMCCKOTO | 4y usyuenue MOJICTUPOBAHHUS
MOACIHUPOB | oeon02uueckux | reoJOrMYECKUX CHCTEM
aHHus. npoyeccos u Buajnern:
mecmopoocoer | bazoBbIMH  HaBBIKAMHU
utl Heghbmu u pabotel Ha IIK, moucka
easa U aHaiu3a UHPOPMAIUU
B ceTH IHTepHeT
Pa3z | A[Knxi. 3HaTh npaswia | Brageer OtBeyaeT Ha C 9
b1 () ¢ 2. OCyu;ecmejme IIOCTAHOBKU u | MaT€puajioMm u YCTHBIC
Ioxrotosk | M coop u MPOBE/ICHHST TeONOro- | TEPMUHOIOTHE | ONPOCEHI H3
a jJaHHBIX | CMPYKMYPUPO | peoX MUYECKUX M II0 TeME TICpeHHi
VA ZCOUZ’Zf narowetl HCCIIC/0BAHHA igllzpo?:;
MOJEIINUPOB npomzj zcﬂoeLZﬁ Ymerb 00pabaTbiBaTh yCH}g]-SL;eMOCTI/I
aHusl. unpopmayuy, | TIOTYICHIbIE
pe3ybTaThl,
AHAJIU3UPOBATH u
OCMBICIIMBAaTh HUX C
YYETOM  HUMEIOLIUXCS
JUTEpaTypPHBIX
JIAHHBIX
- IPEACTaBIATh UTOTHU
BBITIOJTHEHHON pabOThI
B  BHAE  OTYETOB,
pedepaToB,  craTew,
0(OPMIIEHHBIX
COOTBETCTBYIOIIUM
obpazom.
Baanerb: HaBbIKaMU
MIPOBEICHUS
AKCIEPUMEHTA u
MeToaMu 00paboTKH
€ro pe3yJIbTaTOB
Pa3 | H/IKuxki.2 3HaTh npuHUUNBL | Brageer OtBewaerna | C 9
nea 3 Hpoeodum IIOCTAaHOBKH U | MaTepualioM u YCTHBIC
Cosnanue obpabomky u TIPOBEICHHS TEOJIOrO- ’EepMI/IHOHOFI/Ie OTIPOCHI U3
bu3mKO- UHMEPNPEMAY | LooX IMITIECKIX il o Teme nepeyHs
xumuuecku | 0 HCCIEN0BAHUN; BOIPOCOB
. | eeonoeuueckux TEKyIIEH
X Mojener | Ymers perarhb P
TEONOTHYEC | o hysyeciy | CTAHAAPTHBIC  3a71a4H
KUX CHCTEM | 4 | TpodeccnonanbHoM
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2e0XUMUYecKu | NesiTeIbHOCTH Ha
X OaHHbBIX OCHOBE METOJ/IOB

PaBHOBECHOU

TEPMOJIMHAMUKH c

MIPUMEHEHUEM

TEXHOJIOTHH

KOMITBIOTEPHOTO

MOJEIIUPOBAHUSA

(U3UKO-XUMHYECKHUX

IIPOLIECCOB

MPOTEKAIOIIUX B

0CaI0YHBIX

OacceliHax

-Baaners

COBPEMEHHBIMH

METO/JaMH aHallu3a U

MaTeMaTUYECKOMN

00paboTku

METPOJIOTUUECKOTO U

MEeTPOXUMHUUYECKOTO

Marepuana c

MIPUMEHEHUEM

KOMITBIOTEPHOTO

MOJICIIUPOBAHUS
NIK k13 3HaTh 0 (Qusuko- | Boageer Otseuaecrna | C,r
chmwyem XUMHUUYECKUX Mare€puajioM u YCTHBIC
nonyyeHHbvle nporneccax TEPMUHOJIOTHE | ONPOCH 13
pesynemamsl | oGuasopanns Hedyry 1 | 1 10 TEME TIepeYHSI
npU. PEUICHUN | Lon,. BOMPOCOB
HAYYHBIX, TeKyIen
anl:KJZaOHblx u Ymers e ycn}:;laeMocm
npouseodcmee HEO0OXONUMBIC
HHblX  3a0qy | MCETOIBI
npu  nouckax, | KOMIIBEOTCPHOTO
paseeoxe u | MOACIUPOBAHUA,
paspabomke ACXO0as n3
MecmopodicOer | KOHKPETHBIX 3a7a4
uii  Hepmu U | PEOJOrUYECKHX
easa HCCIIEIOBAHUM;

Baagers  HaBbIKamu

MIPOBEICHUS

AKCIIEPUMEHTA u

MeToJlaMu  00pabOTKH

€ro pe3yJbTaToB
HIK k.2 3HaTh: o0Ouue | Bnageer OtBeyaeT Ha CT
IIpumensiem MaTepHaioM U | YCTHbIE
H£)6x00u/14bn7 Eg:;);fg:g;;:onorﬂﬂ, TeleI?IHOJ'IOFI/IC anocm u3
KOMNAEKC | ypapynoBath it o Teme HIepeyHsI
ucciedosanull HAyqHBIC BONPOCOB
npu TEeKyIIen
opeanuzayuu u MCCICNOBAHNA, yCIEBAEMOCTH
BbINOTHEHUU YMern:
HONHO20 dbopMynupoBaTh IENH
06véma n 3anaqun
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Hay4YHO- HCCIIENOBAaHUS,
uccnedosamer | nonOUpaTh

bCKUX, HAYYHO™ | oTHUMAaIbHBIE METOIBI

npou3eoocmee UX pEIIeHHUs

HHBIX  pabom Biajgerb: HaBbIKAMU
Z;udeﬂbﬂbzx HanHpoBariA ;
smanos KOHTPOJISL B PCIICHIH

MMPOU3BOJACTBCHHBIX H
HAay4YHBIX
I'€OJJOTHYCCKHUX 3aJa4

Ipunameie cokpawenus: C-cobecedosanue, T —mecm, D - k3ameH

VI1.2 Tekymmii KOHTPOJIb YCIIeBAeMOCTH

Texkymuii KOHTPOJb YCIEBAEMOCTH — OLICHMBAHHME XOJAa OCBOEHUS DJJIEMECHTOB
00pa3oBaTeNbHON MPOTPAMMBI TUCIMILIMHEI B COOTBETCTBHH C HACTOSIIEH pabodeil mporpaMMoid, B
TOM 4YHCJI€ NPOBEPKY YPOBHS YCBOEHHUS 3HAHWUN, YMEHHM, HABBIKOB M OTIEJIbHBIX JJIEMEHTOB
KOMIIETEHIIUH, TOJy4eHHbIX 00yUYalOLMMUCS B IPOLIECCE OCBOCHUS JUCIUIINHBL.

Ilpumepnoiit cnucox eonpocoe ona cooecedosanus no meme 1
1. TlonsTue 0 MOJAEIUPOBAHUM U MOJEISAX B TEOXUMUH.
2. Meroauyeckue U TEOPETUYECKHE BOIPOCHI, CBSI3aHHBIE C MCIONb30BaHueM DBM B
(U3UKO-XMMUYECKOM MOJIETUPOBAHUU B T€OXUMHUH
3. OcHOBHBIE OTambl pa3BUTUS METOAOB (PU3HKO-XMMHUYECKOTO MOJECIUPOBAHUS
(ucTopuyeckas CrpaBKa).
Buasl 1 THIIBI MOJENIEH, HCIIOIB3YEMBIX B I€0JIOTMU U TE€OXUMUU;
ITonsTre OTKPBITBHIX U 3aKpbITHIX cucTeM 10 [[.C. KopkuHckomy
[TpuHIMnI cTabUILHOT0, METaCTAOUIILHOTO, YACTUYHOTO PABHOBECHS
TepmoauHamuueckas cucrema. Ilonpasnenenus cucTeM 1Mo 4ucily KOMIIOHEHTOB, I10
ynciy ¢a3. M3onupoBaHHbIe, 3aKPbIThIE, OTKPHITHIE CUCTEMBI.
8. Uro Takoe ¢asza TepMOANHAMHYECKON CUCTEMBI?
9. UYro Takoe KOMIIOHEHT TEPMOJANHAMHYECKON CUCTEMBI?
10. Yro Takoe nmapaMeTpbl TEPMOAUHAMUYECKON CUCTEMBI?

No ok

Ilpumep 3a0anun ona npaxmuueckoit padoomut no meme 1
IIpakTnuyeckas padora 1
OcHOBHBIE TEPMUHBI U IOHATHA Kypca.
3aganmue 1.
[TpuBeneHbl ypaBHEHHUs peaklMii oOpa3oBaHUs U pa3pylICHUs MUHEpasoB. Jlis Kaxaoro
npuMepa pacnucath (asbl, 3aBUCUMbIE KOMIIOHEHTHI, 3aBUCHMbIE KOMIIOHEHTHI B BUJIE TaOJIUIIBI.

1) MeTtacomaTnueckoe oOpa3zoBaHHe TajbKa
3Mg[CO3] + 4SiO5 + H20 = Mg3[SizO010](OH) + 3CO»
2) OO6pazoBaHue xajieuTa mpu MeTaMmoppusMe

2Ca[Al»SioOg]*Na[AlSizOg] + 4Mgs[SioOg] = 2Mg3Al»[SiOyl3 + 2CaMg[SioOg] +
NaAlI[SioOg] + 3SiO0p
3) PacTBopeHne kanpLuTa COJSHOM KHUCIOTOW (AONMUCAaTh YypaBHEHUE pEAKIUH U

paccTaBUTh KO3 (UIIMEHTHI)
CaCO3 + HCIl — ...

3aganmue 2.
3aKOHCTIEKTHUPOBATh TEPMHUHBI U TIOHSATHS:
- haza
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- KOMIIOHEHT CHCTEMBI (3aBUCUMBIC, HE3aBUCHUMBIC)
- TCPMOANHAMHNYCCKUC ITOTCHIUAJIBL

Kpurepun oueHuBanmsi:

«OTJIMYHOY» - MPAaBWJIBHO BBHINOJHEHa paboTa, omucaTelbHasl 4acTh BBIMOJIHEHA MOJHOCTHIO —
€CTb OTBEThl Ha IIOCTAaBJIICHHbIE BOMPOCHI, OTBET PAa3BEPHYTHIH, AapPryMEHTHUPOBAHHBIH,
MOCIIEI0BATEIbHBIN.

«XOpOIILIOY - MPAaBUIBLHO COCTaBJIeHa Tabnauna (a3, 3aBUCUMBIX U HE3aBUCUMBIX KOMIIOHEHTOB, B
OIKCATEIbHON YaCTU €CTh OMIMOKH, OTBET HEIOJIHBIM.

«YIOBIIETBOPUTEIIHHO» - BHIMOJIHEHA TaOIUIIa,

«HEYIOBJIETBOPUTEIHHO» - OIIUOKHU B pabOTe, HEMOJIHOTA OTBETA, HEAKKYPATHOCTbD.

Ilpumep mecmogozo 3a0anus

!'nl!

MHMWHOBPHAYKH POCCHUM
(enepaibHOe rocyrapcTBEHHOE
010/1:keTHOE 00pa3oBaTeIbHOE
yUpeKIeHHue BhICIIEro 00pa3oBaHus

«Mprymckuli eocydapcmeeHHsbil
yHusepcumemb»
(Pre0y BO «Ury»)

lFeonozuyeckuli pakynomem

TECTOBBIE 3AJIAHWA
(o pazumemny I-111)
Tect Nel
TecToBoe KOMITJIEKCHOE 3a/1aHKe AJi1 KOHTpouist 3HaHui 1o pasaenam |, 11,111
Hnempykyus:

[Ipexne 4yem NpPUCTYNUTH K BBINOJHEHHUIO TECTOBOIO 3aJaHUs, BHUMATEIBHO NPOYUTANTE
Borpocsl. Ecii Bbl 3aTpynHseTech OTBETUTh Ha BOIIPOC, NMEPEXOIUTE K CIEAYIOLIEMY, HO HE
3a0y/1bT€ BEPHYTHCS K IPOMYIIEHHOMY 3aJJaHHIO.

Bpewmst BoinonHeHus tecta — 45 MuH.

Kaxxprit mpaBuIBHBIN OTBET HA BOIIPOC OIlEHUBAeTCs B 1 6a;

1. 3 yncna MPpCAJIOKCHHBIX COCI[I/IHCHI/Iﬁ YKa)XUTC KHUCJIOTY:
a) Ca(OH)2

6) HsPOu;

B) [Cu(NHs)2](OH)2;

2. TlepBoe HavaI0 TEPMOAMHAMHUKN MOXKET OBITh 3aIACAHO KaK:

a) Ipu JTIOO0BIX (PU3NUECKUX B3aUMOJICHCTBHSIX SHEPTUs HE BO3HUKAET U HE UCUE3aET, a TOJIBKO
nepeaaeTcs: OT OAHUX TeJ JPYTUM HITH MPEBPAIIaeTCs U3 OJHOW (POPMBI B APYTYIO,

0) KOTMYECTBO BHYTPEHHEH 3HEPTUH CUCTEMBbI 3aBHCUT OT MPOJIOJHKUTEIILHOCTH HAOIIOIeHHH 32
HEW;
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B) IIPH JIFOOBIX (PM3MYECKUX B3aUMOJICHCTBUSIX Macca CUCTEMBI OCTACTCsI ITOCTOSIHHON

3. [Ipu kakux ycIOBUAX MPOTEKAIOT N300apHbIEe MPOLECCHI:
a) IpU OCTOSIHHOM JaBJICHHH,

0) Mpu MOCTOSTHHOW TeMITepaType,

B) IIpY IIOCTOSIHHOM 00OBbEME.

4. Enununsl usmepenus temneparypsl B CU?
a) °C (rpanycsi Llenbcus);

0) °@ (rpamycsl dapunreiira);

B) K (KenbBuHBI).

5. IIpubop i u3MEpEeHUs KOJTMYECTBA TETUIOTHI, BBIICIISBIICHCS WIN TIOTJIOMAIOIICHCS B
XUMHYECKHUX, PU3NICCKUX U OMOTOTHYECKHUX TPOIECCax HA3bIBAIOT:

a) poromertp,

0) KalmopuMeTp,

B) GapomeTp.

6. Hanbonee 3HaYMMasi CBSA3b MEX/Y ABYMSI MACCHBaMU JIaHHBIX OyJIeT HAOIIOAATHCS TIPU
paccuuTaHHOM KO3 (DUIMEHTE KOPPEIISALIUU:

a) -0,5;

0) 0,

B) 0,98

7. MakcuManbHO BO3MOKHOE 4uCIIo (a3 B CUCTEME HaOII01aeTCs:
a) B TOYKE IBTEKTHUKH,

0) Ha MOHOBAapPUAHTHOU KPUBOHA,

B) B 30HE JIUKBHJIyCA.

8. K xakomy THITy TepMOJAMHAMUYECKHUX CUCTEM OTHOCUTCS KUBOW OPTaHU3M:
a) OTKpHITas,

0) 3aKpbITas,

B) M30JIMPOBaHHAs,

9. 3nauenus pH cucremsl paBHOE 9 0003HAYAET, UTO B CUCTEME CpeJia
a) Kucmas,

0) HelTpanbHas,

B) IIEJIOYHAS

10. PaccmarpuBaercs cuctema C-H-O. HezaBucrmbie KOMIOHEHTHI 3TOM CHCTEMBI — 3TO:

a) C- yraepoun, H-Bomopon, O - kuciopo,
0) coenunenuss CH4, CO, CO2 u np.,

B) YpaBHEHUS peaKIHii, KOTOPbIE MOKHO COCTAaBUTh MEX]y dJIEMEHTAMU,

Kpurepun onenuBanus recra
OTMeTKa «OTIIMYHO» CTaBUTCS MPH NMpaBUiIbHOM BbinoiaHeHuu §1-100% 3ananuii Tecra.
OTMmeTKa «XOpOoII0» CTAaBUTCS NP MPaBUIBLHOM BblosHEHUH 46-80% 3anaHnii TecTa.
OTMeTKa «yI0BIETBOPUTENIBHO» CTAaBUTCS MPU MPAaBUIBLHOM BbINoJIHEHUU 21-45% 3ananuii Tecta.
OTMmeTKa «HEYAOBIETBOPUTEIIBHO» CTaBUTCS MPU NpaBUIbHOM BblnogHeHUU 20-0% 3amanuit

tecta. Kimtou k Tecry: 10, 2a, 3a, 4B, 50, 6B, 7a, 8a, 98, 10a
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VII1.3. IIpomeskyTouHasi aTTecTauus

[lo guctuniamHe «MoJenupoBaHUE TEOXUMUYECKUX W TEOJIOTMYECKUX IPOLECCOB MpHU
MOKMCKaX, pa3BeKe U pa3paboTKe MECTOPOXKACHUN He(PTH U ra3za» MpeayCcMOTpeHa MIPOMEKYTOUHAS
aTTtecranus B (hopMe IK3aMeHa.

V11.3.1.0nenka 3anJIaHUPOBAHHBIX Pe3yJIbTATOB M0 JUCHUIINHE

Kon xomnerenuuu Kox  ounenuBaemoro | Pesyabtarnbl 00yuyenusi | Iloka3zarenu
HHIUKATOpA
IK-1 UK nix11 3Haer: Haet MPaBHIILHOC
Criocoben cobupats, | Ocyuecmeniem c60p u | OCHOBBI TEPMOAMHAMUKH | OTIPEACTICHHE  TOHATHSIM
aHaJM3UPOBAThH U | CIpyKmypuposanue MPUPOAHBIX MPOLECCOB. | «pazay, «3aBHCUMBII
CHCTEMaTU3UPOBAaTh nocmynaiowei KOMITOHEHTY,
(hakTHIeCcKyIO NPOMbBICIIOB0T «HE3aBUCHUMBIN
I'€0JIOTHYECKYTO ungopmayuu KOMIIOHEHT», IapaMeTphl
WHPOPMALIUIO u CHUCTEMBI;
MaTepuall, YmMmeer: Moxer (opMyaHpoBaTh M
OCYILECTBIISATh BEIOMpaTh HEOOXOAMMEIE | PEeIIaTh T'€0JIOTHYECKHE
WHTEPIPETALUIO METO/IBI 3aJauu MeToAaMu (pu3nKo-
T'COJIOTUYECKUX, KOMITBIOTEPHOTO XHMHUYECKOTO
reo(pU3NIECKUX u MOJICTTUPOBAHMS, UCXOMAS | MOJETHUPOBAHU
TCOXUMHUYECKUX W3 KOHKPETHBIX 3a1ad
JAHHBIX npu T'€0JIOTHUECKUX
peLICHUH  Hay4YHBIX, HCCIICIOBAHUI
MIPUKIIAHBIX u Bnaneert: Ananuzupyer u
MIPOM3BOJCTBEHHBIX Cnocobamu  00pabOTKH | MHTEPIIPETUPYET
3aJad TMpH TOUCKaX, " WHTEPIPETANH | UMEIOLIYIOCS
pas3Beske u Te0JIOTUYeCKOM Te0JIOTHYECKYTO
pa3paboTke nH(pOpMAITUH uHpopManuio, obramaer
MECTOPOXKICHUH HaBBIKAMU  W3BJIICUCHHS | HABBIKAMHU
He(TH M rasa. uHpOpMaIIH U3 | CPAaBHHUTEJIFHOTO  aHalln3a
HAYYHOH JTUTEPATypHl M0 | T€0JIOTHYECKOTO CTPOSHHSL.
pa3IM4YHBIM  acleKTam
T'€OJIOTHH U TEOXHMHUHU
HK k1.2 3HaeT: Ucnons3dyer paHHble O
Ilposooum o0bpabomky | MEXaHU3MbI SHIOTCHHBIX | XUMHYECKOM cocTaBe
u unmepnpemayuio | MPOUECCOB 0Opa3oBaHUs | MOPOJ Ui  IOCTPOCHHUS
2e0102UYecKux, He(TH U raza PasNMYHBIX JAWarpaMM |
2eousuyeckux u pacuera  mogene (B
2e0XUMUYECKUX OAHHBIX 3aBUCUMOCTH oT
MOCTAaBJICHHONW  3a/adm).
Wntepnperupyet
Pe3yIbTATHI pacueTa.
Ywmeer: Moxet HPEACTABIIATH
o0pabaTrIBaTh WUTOTH BBITIOJTHEHHOM
MOJTyYECHHBIE paboTbl B BHAE OTYETOB,
pe3yIbTaThl, pedepatos, crarei,
aHaJIM3UPOBaTh u | ohopmIIeHHBIX
OCMBICTIMBATh ~ HMX  C | COOTBETCTBYIOLIUM
yaéTom UMeroImxcs | oopazom
JUTEPATYPHBIX JIAHHBIX;
Bianeer: Moxet HPEACTABIIATH
METOAMKAMU UTOTH BBITIOJIHEHHOM
MOJITOTOBKHU JAaHHBIX JUIS | pabOThl B BHJIE OTYETOB,
KOMITBIOTEPHOTO pedepatos, crarei,
MOJECJIMPOBAHUS; 0(OPMIICHHBIX
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HaBBIKAMHU HayYHOU | COOTBETCTBYIOLIIUM
padoThI obOpazom
HK k1.3 3Haer: CaMOCTOSTEILHO
Hcnonvzyem MPUHIMIBI W METOJBI | ONPEICIISET BUJ u
noJyueHHble aHanmsa U | TIOCJIEeI0BATEIFHOCTh
pe3yibmamol npu | MaTeMaTHYECKOM pacdeToB s aHaIW3a
peuienuu HAayuHvlX, | 00pabOTKH HOBBIX YUCJIOBBIX JIAHHBIX;
NPUKTAOHBIX U | IETPOJIOTUUYECKOTO u
npoU3800CMEEHHBIX METPOXUMUIECKOTO
3a0ay npu  NOUCKAX, | MaTepuaa c
paseeoke U | IPUMEHEHUEM
paspabomke KOMITBIOTEPHOTO
MecmopocoeHull MOJICTTHPOBAHHS
Hegpmu u easa Ywmeer: Coznaer mpocThie MOJAEIH
CO3/1aBaTh B3aMMOJICHCTBUS BEIICCTB
TePMOJNHAMAYECKHE TIpH 33/IaHHBIX MTapaMeTpax
MOZeIu 3aganHoro | B IIK Cenekrop
TEOJIOTUYECKOTO
Tmporiecca;
BEIOMpaTh HEOOXOAUMBIE
METO/TBI
KOMITBIOTEPHOTO
MOJICTTHPOBAHHUS, UCXO/S
M3 KOHKPETHBIX 3ajad
TeOJIOTMUECKUX
HCCIIEAOBAHUM
Brnaneer: OCYIIEeCTBISIET cOOp |
METOAUKAMHU 00paboTKy HCXOTHOM
MOJATOTOBKHU JaHHBIX JUIsl | UH(OPMAIUU JUTST
KOMITBIOTEPHOTO CO3aHus MOJIEIH
MOJICTTUPOBAHMSI,; TEOJIOTUYECKOTO TPOITECcca;
HaBbIKAMH Hay4YHOMU
paboThI
HABBIKAMH  TIPOBEICHHUS
JKCIIEPUMEHTA u
METoJlaMH  00pabOTKH
€ro Pe3yJbTaToB
MK-3 H/IKnxs.1 3HaerT: 3HaeT COBpPEMEHHbIE
Crocoben 3naem  cospemenHvle | COBPEMEHHBIC METOJBI M | METOJIBI HCCIIeTIOBAHUS
CaMOCTOSITETFHO WJIH | Memoobl % | METOJIOJIOTHIO Te0JIOTHUECKUX TPOIIECCOB
B COCTaBE KOJUIEKTUBA | MEmMOO00I02UI0 WCCIIeIOBaHUH, u MOXKET BBIOpaTh
BBITIOJIHATh KOMIUICKC | UCCIe008aHUl, HaIpPaBJICHHBIX Ha | MOAXOMSIINH JUTsl pEIICHUS
WCCIIEIOBAHUN  TIPH | HANPABAEHHBIX Ha | N3ydeHue KOHKPETHBIX
W3Y4YCHUN usyyeHue Te0JIOTMIECKUX Te0JIOTHYECKUX 3a]1aY;
TEOJIOTHIECKHUX 2€0/102U4eCKUX MIPOIIECCOB u
MIPOIIECCOB U | npoyeccos U | MECTOPOXKACHUNA HePTH
MECTOPOXKIACHUI MecmopodiCcoeHull M rasa
HedTH U Taza. Heghmu u easa YwMmeer: OcBoun OCHOBBI
MogaenupoBats Ha IIK | momenupoBanuss Ha IIK
Cenektop, ocHOBHI | CenmekTop ©  CIocoOeH
MMOCTPOCHUS MOJICTH | IPUMEHHUTh  IOJIy9EeHHBIC
MOJKET NPUMEHUTh U JUIS | 3HaHUS Ui PaboThl Ha
JIPYTMX  MPOrPAMMHBIX | IPYTHX MIPOrPaMMHBIX
MPOAYKTOB; MPOJYKTaX.
Brageer: KoppexkTHo odopmiiser
HaBbikamu rpaduyecKrue U TEKCTOBBIE
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TUTAHUPOBAHUS U | OTYETBI O 3aBEPIICHHBIX
OpraHu3aliii  HAyYHOH | MpakTUYecKuX  paboTax,
JIESATEIILHOCTH, MPaBUILHO YKa3bIBacT
MO3BOJISIOLIUMU KCIIOJIb3yEeMbIC METOIBI.
3 PeKTUBHO TIPUMEHITH
COBpEMEHHBIE  METOIBI
HCCIIEN0BAHUM
HK k3.2 3HaerT: Moxet CILTAHUPOBATH
IHpumensem MPUHIMIBI TIOCTAHOBKH | SKCIIEPUMEHT, T0a00paTh
HeobXo0uMblil u MPOBEJICHUSI | ONMTUMATHHBIN METOT
KOMHJIEKC neTporpapuuecKux, WCCIICIOBaHUS JUTST
uccne0o8anuti npu | IETPOIOTHYECKUX M | KOHKPETHOTO O0BEKTa;
opeaHuzayuu U | METAIJIOTEHMYECKUX
8bLINOJHEHUU — NOAHO20 | UCCIEIOBAaHUN
00véma Hay4Ho- | YMeeT: B 3aBUCUMOCTH oT
uccned08amenbCKux, BEIOMpaTh HEOOXOAMMEIE | CIIEU(PUKA HCCIIETyEeMOTO
HayuHo- METOIBI obnekTa BBIOHMpaeT
NPOU300CTNEEHHBIX KOMITBIOTEPHOTO KOPPEKTHBIMH METOJT
pabom unu omoenbHevlX | MOJACTUPOBAHMUS, UCXOIS | HCCIICIOBAHUS
9Manog W3 KOHKPETHBIX 3a/ad
re0JOrHUeCKUX
HCCIIEN0BAHUM
Bnapgeer: KoppekTtHo u B
HAaBBIKAMHU  W3BJICUEHUS | YCTAHOBJICHHBIN CpOK
HHPOpPMaIUH u3 | odopmisieT u caaer
HAyYHOU JTUTEPATYPHI IO | OTYETHI O MPAKTHIECKUX
pa3IMYHBIM  aclieKTaM | paborax;

T'€OJIOTUN U I'COXMMUU.
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VI11.3.3 Onenounble MaTepuajbl, 00ecneYnBalOIIie THATHOCTHKY C()OPMHUPOBAHHOCTH
KOMMNETEeHIWIl (MM HMHIUKATOPOB KOMIETEHIIUil), 3asiBJEeHHbIX B padoueil mporpamme
AUCHHUITAHBI
IIpumep 3K3aMeHAIITHOHHOTO OUJIETA

MMHWHOBPHAYKH POCCHUHA
(denepaabHOe rocyrapcTBeHHOE
Oro1:keTHOE 00pa3oBaTebHOE
yupe:xkaeHue BbIcIIero 00pa3oBaHus

«MpKymckul 2ocyoapcmeeHHbll
yHusepcumemp»

(®reoy BO «Ulry»)
Feonozuyeckuli gpakynomem

3K3AMEHAIIMOHHBINA BUJIET Ne 1
JAucuummna «MogejJnpoBaHue TeOXMMHYECKHX H Te0IOTMYEeCKHUX MPoLeccoB
NP MOUCKAX, Pa3Be/iKe U pa3padoTKe MeCTOPOXKAeHUA HepTH 1 ra3a»

Hamnpasnenue 05.04.01 I'eosiorus

IIporpamma maructparypsl I'eosiorust HedTu u rasa
1. OcHOBHBIE TaMnbl Pa3BUTHS METOJI0B (DU3UKO-XUMHUYECKOTO MOICTUPOBAHUS
2. BBINOJHUTE NEpecyeT XUMHYECKOTO COCTaBa M3 BECOBBIX MPOLEHTOB B aTOMHBIE KOJIMYECTBA
3JIEMEHTOB.

OtHocuTenbHble aToMHbIe Maccehl: Si — 28,09; O — 15.99; Al — 26.98; Fe — 55.85; Ca —
40.09. Na — 22,99; K — 39,009.

Oxenn Copepxanue, Moneky- Monexky-nsapHoe Y
macc.% JIAPHEIA BEC KOJIMIECTBO TOMHOC KOJIMHCCTBO
AHUOHOB KaTUOHOB
SiO2 30,08
Al203 20,88
Feo03 10,09
CaO 13,15
Na.O 9,90
K20 15,9
CymmMma:
3anucaTbe XMMMUYECKUN COCTaB B OJIHY CTPOKY:
Si Al Fe Ca Na K ©)

3. lana OuHapHas nuarpamma. J{ms Kaxaoi TOYKH yKa3aTh:

A) cocTaB (COOTHOILIEHHE KOMIIOHEHTOB)

b) xomuuectBo ¢a3. HazBate 3T (hassl.

B) Paccunrate uncno creneneit ceo0o bl mo ¢popmyne (mpasuia a3 ['mb66ca)
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Kpurepun onenku:

* OIICHKA «OTJIMYHO» BBICTABJSICTCS CTYICHTY, €CJIM OH B IOJIHOM OOBEME OTBEYAeT Ha
BOIIPOCHI M3 DK3aMEHALMOHHOTO Oumiera, CBOOOAHO BIaJeeT TEPMHHAMH M TOHATHUSMHU Kypca,
CHOCOOEH TUCKYTHUPOBATH I10 MPEAI0KEHHBIM BOIPOCAM, CIIOCOOEH apryMEHTHPOBAaHO 0OOCHOBATh
CBOIO TO3UIIMIO; MIPU OTBETAX Ha BOMPOCHI MOKET COBEPIIATH HEOOBIIINE OMNOKH;

¢ ONCHKa «XOpowmio» BBICTABIIACTCA CTYACHTY, €CJIM OH OTBCTHUJI Ha BCC MPCIJIOKCHHLBIC B
9K3aMEHAIIMOHHOM OWJIETE BOIPOCHI, PACKPHIB MX OCHOBHYIO CyTh, HO JEJIaeT HE3HAYUTEIbHBIC
OILIMOKH, CIIOCOOEH OTBETUTH Ha OOJBIIYIO YaCTh IOMOJHUTENIBHBIX BOMPOCOB;

* OIIEHKa «YJOBJIETBOPUTEIHHO» BBICTABIISIETCS CTYACHTY, €CJIM OH OTBETHJI Ha JBa U3 TPeX
BOIIPOCOB AK3aMEHAIIMOHHOTO OUJIETa, TPU 3TOM COBEPIIAET YMEpPEHHbIC OITNOKH; UM OTBETHUI Ha
TpH BOIIPOCA, HE PACKPBIB B IBYX U3 HUX OCHOBHYIO CYyTh, HO IIpU 3TOM OTBET Ha OIWH U3 TpPEX
BOIIPOCOB OB HauOoJee MOIHBIM, C PACKPBITHEM €r0 CyTH. B mpenoxkeHHbIX B OuiieTe BOmpocax
3HAaCT OCHOBHBIC TCPMHUHBI M IIOHATUSA KypcCa. He orBeuaer Ha OOJILIIMHCTBO JOITIOJIHUTCIBbHBIX
BOIIPOCOB.

* OIIEHKAa «HEYJOBJIETBOPUTEIHHO» BBICTABIISETCS, €CJIU: CTYJCHT HE OTBETHJI HU Ha OJIUH
BOIIPOC; CTYAEHT HE pacKpbll CYyTM HHM OJHOIO BOIIPOCA W HE OTBETWJI Ha MOJABIAOIIEE
OOJILIIIMHCTBO AOIOJIHUTEIBHBIX BOIIPOCOB; OTBCTHUJI Ha OJWH HW3 TpPEX BOIIPOCOB, HE
PacKpBIB/TIOUYTH HE PACKPHIB €0 CYTH HIIM M COBEpIIall rpyObie OIMOKH, a Ha IBa BOMpOca HE Jal
oTBeTOB. He 3HaeT 6a30BbIX TEPMUHOB U CYIIHOCTH MPEAMETA.

Ol(eliolll-lble mamepuaiibl 0 npome.m‘ymouuoﬁ ammecmauuu 6 t[mpme IK3amena.
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Marepunanbl 151 NpPOBeJeHMs] TeKYyIIero M TMPOMEKYTOYHOI0 KOHTPOJIA 3HAHMM

CTYAEHTOB:
Ne Buja xonTposs KouTpoJsmpyemsie KouTpoJsmmpyemsle
TeMbl (pa3aeJibl) KoOMIIeTeHIuu/
HHIMKATOPHI
1 2 3 4
1 DK3amMeH Pasgen 1-3. IK-1,3
NAKnk11, MAKnkiz,
NKnk13, MAKnks.i,
MK nks.2,
2 Texymmii KOHTPOJIb Paznen 1-3. K-1,3
NAKnk11, HMAKnkiz,
NAKnk13, MAKnks.i,
MK nks.2,

[IpuMepHBIH CIHCOK BONMPOCOB K IK3aMeHY.

[IpuMepbI BOMPOCOB Ha OIIEHKY 3HAHU

1.

o gakrown

2

Mogenu u MonenupoBanue. Omnpenenenue, npumepsl U3 reosorud. OOmue TpeOoBaHUs K
MOJIETISIM.

OCHOBHBIE 3Tallbl Pa3BUTHUSA METOAOB (PU3UKO-XUMHUYECKOTO MOJICIUPOBAHMS

[1epBerii 3akoH TepMoarnHaMuKku. Onpenenenue, GU3NIECKHi CMBICI.

Bropoii 3akoH Tepmoaunamuku. Onpenenenue, GU3n4ecKuil CMbICI.

TepMoauHaMmuueckass cuctema. TepMOIMHAMHUYECKHE CHUCTEMBl: OTKPBITHIE, 3aKPBITHIC,
u3osnupoBaHHble. [IpuBecTu npumepsl.

Jlatp onpenenenue TepMuHam: (asza, 3aBUCUMBII KOMITOHEHT, HE3aBUCUMBIII KOMITOHEHT.
Temneparypa. Onpeznenenue, equHuLbl n3MepeHus Kakyro temnepaTypy NpUHATO CUMTATh
CTaHAapTHOU?

Jlatb onpeneneHre TEpMUHAM: JTUKBUYC, COJIUAYC, TOUKA IBTEKTHKHU.

Oco0OeHHOCTH TMPUMEHEHMsI JTaHHBIX XMMHMUYECKOTO aHajlnu3a B PEHIEHMH T€OXUMHYECKHX
3a1a4. OCHOBHBIE METO/IbI MOJTYYEHHS JaHHBIX O XUMHUYECKOM COCTABE MOPOJ U MHUHEPAJIOB.
[Ipenen obnapyxenus. [lorepu npu npokaauBaHUH.

10. pH, Eh mapameTpsI B crcTeMe.

IIpuMepsI BONIPOCOB HA OLIEHKY YMEHHH

1.
2.

3.

Merononorus nocTpoeHus MOJENIH U ONIPEACIICHNE 3a/1a4 MOJACIUPOBAHUS.
HaszoBute orTinuus 3aKpbITOM M H30JMPOBAHHOW TEPMOAMHAMUYECKOM cucTeMbl. Kakon

TEPMOJANHAMUYECKON CUCTEMOM SIBISETCS KUBON OpraHu3M?

BoimonHuTe omnmcaHue oxJjaxaeHus pactBopa (1, 2) mo amarpaMMe COCTOSIHMSI IO
cienyromeid cxeme: a) IloamucaTh moisiss aAuarpamMMbl (paciuiaB, KPUCTAIIMUECKOE Teo,
pacruiaB U KpucTasul. Teno (¢ ykazanuem coctaba) 0) CocraB uccieayemMoro pacteopa B T. 1,
B T. 2; B) TemrepaTypa Hadajla KpUCTAJUIM3alMU paciulaBa cocrasa 1, 2; r) Paccuuraiite
COOTHONIEHUE KPUCTAJUIOB U paciuiaBa rnpu temmeparype 950 °C

24




o

10.

1710°
1600
1400
1200
1000
800 |-
| | 1 1
0 20 40 60 80 100
Sno Bec.% Sio,

Enununbl u3MepeHus KOHIEHTpaluu BemecTBa: pph, ppt, ppm, ppb. Kak cooTHocsTCs
BECOBBIC MTPOLICHTHI, PPM u T/T?
Paccuuraiite comepkanue Fe B unbMenute FeTiOz (aromusiii Bec Fe — 56, Ti — 48, O — 16)
[TpaBmiio a3 'm66ca. Crenenu cBoOo b1, Kak paccuntsiBatotres? Kakyro creneHb cBOOOIBI
HMMeEeT cUCTeMa B TOYKE IBTEKTUKU?
PaBHOBecHas crucTema mpecTaBisieT co00i BOJHBIN PacTBOP XJIOPUA HATPUS U STHIOBOTO
CHUpTa, HAXOIANIMICS B PABHOBECHH C KPHUCTAUIAMU COJIM M HACBHIIIEHHBIM TMapoM.
HazoBuTte uncno ¢a3 u KOMIIOHEHTOB CUCTEMBI. PaccunTaiiTe cTeneHs CBOOOIbI CUCTEMBI.
['oMoreHHasi cuctemMa COCTaBlieHa U3 JIBYX Pa3JIMYHBIX, HE PEArupyIOLIUX MEXIy COOOMu
ra3oB. Ha3zoBute umcino a3 M KOMIIOHEHTOB cUCTeMbl. Paccumraiite cremneHb CBOOOIBI
CUCTEMBI.
JlaHO ypaBHEHHE PEaKIMK BBIBETPUBAHUS CITFOJIBI (MYCKOBHTA) ¢ 00pa30BaHUEM KAOJUHUTA
(rmuaucroro munepana): 2KAIzSizO10(0OH)2 + 2H* + 3H20 — 3Al:Si>05(0H)s + 2K*

a. MYCKOBHT B pacTBOpe KAOJIMHUT B PAacTBOPE
Ykaxxute HE0OXOAUMbIE JUISI MOJEIUPOBAHMS ITOTO IMpollecca MapaMmeTpsl (He3aBUCUMbBIC
KOMITOHEHTHI, 3aBUCMbIE KOMITOHEHTHI; YUCJIO (ha3)
UYrto Takoe TBEpJbli pacTBOP B reosoruu. Mojenb HeynopsA0YeHHOTO TBEPJOT0 PacTBOpa.
[IpuBectn npuMepsl.

Bonpocsl, popmMupyomme 1eCKpUNTOP «BJIATETH)

1.

2.

OCOOEHHOCTH TNPUMEHEHHUs! MPOrPaMMHOr0 KoMmiuiekca «CeneKTop» K MOJIIHPOBAHUIO
re0JI0r0-reOXMMHYECKUX IIPOLIECCOB.

[TocTaHoBKa 3a7jauu: BBIOOP 3aBUCUMBIX M HE3aBUCHUMBIX TAPAMETPOB COCTOSIHHSI CUCTEMBI.
Ha3Barp Bce mosis Ha AuarpaMme, KojaudecTBO (a3 B Kaxaod Touke. M3 mpou3BoibHON
TOYKH paccKa3aTh I10CIEI0BATEIbHOCTh KPUCTAJUIM3ALIMY U KaK paboTaeT MpaBuiIo pblyara
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4. VcxonHble MaHHBIC: BHIOOP HE3aBUCHMBIX KOMIIOHEHTOB W XHMUYECKHI COCTaB CHCTEMBI,
BbIOOp (a3 ¥ 3aBHCUMBIX KOMIIOHEHTOB.

5. Jlana nuarpaMma mojeil yCTOWYMBOCTH HONMUMOPGHBIX pasHoBuaHOcTeil SiO2. Ykaxute
MOHOBApUAHTHBIC KpPWBBIC, TOYKW OBTEKTHKH. JlJIs BBIIENCHHBIX TOYEK paccUMTaiiTe
CTElCHE CBOOOJIBI.
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] ]
200 600 1000 1400 1800

;'
6. Hctounuku u 06a3pl TEPMOIMHAMUYECKHX JaHHBIX (OCHOBHBIE TpeOoBaHus Oazam TJI).
KitoueBbie 1 0a3uCHBIC TEPMOIMHAMHYECKHE BEIUYHUHBI (IIPOCTHIC BEIIECTBA, JICMEHTHI,

OKHCJIBI).

7. 3aBuUCHMBIE W HE3aBUCHMBIC TMapaMeTPhl COCTOSHUS CHUCTEM KaK KOOPJMHATHI JHUarpamm
COCTOSIHUSI.

8. TlocTpoeHne TpauKoB W IUarpaMM IO pe3ysbTaTaM MoOJenupoBaHus. Pabora ¢ Gazamm
JTAHHBIX.

9. Tlocrpoenue koppensiuuoHHoW wmatpuil B mporpamme MC Excel. Hutepmnperarus
MIOJIyYE€HHBIX JaHHbIX.

10. Pacuer ypaBHenus perpeccuu B mporpamme MC Excel. MuTteprnperaiuss moigy4eHHBIX
JTAHHBIX.
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Pa3pabGorumnkmn:
B IIPOrpaMMe HCIIOJIb30BaHbl METOMUECKUE Pa3pabOTKH JoLeHTa Kadeapsl reojaoruu HehTu u

rasa reosiorndeckoro Qaxymnsrera B.A. beranHckoro

/
/g A
C

&
JIOLIEHT A.B. OmenkoBa
(moamuck) (3aHMMaemasi 10JKHOCTD ) (vHUIIMATBI, (haMUITHS)

[Tporpamma cocraBiena B coorBercTBuu ¢ TpeboBanusmMu @I'OC BO no HanpasieHnio
noxarorosku 05.04.01 «I'eonorusy.

IIporpamma paccMoTpeHa Ha 3aceaHnu Kadeapsl: MOJIE3HbIX HCKONAEMbIX, TEOXUMHUH, MUHEPAIIOTUH U
nerporpapuu

« 13 » 03 2025 .
IIporokon Ne 6
3aB. xkadeapoit /L/;_}—,r o C.A. Cacum

Hacmoswas npoepamma, He modcem dblmsb 60Cnpouzeedena Hu 8 Kaxkot popme 6es

npeosapumenbHo20 NUCbMEHHO20 pa3peuteHus Kagheopvl-pa3spabomuuxa npocpammol.
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