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Mporpamma omcuunnuHbl "MuHepanorus"; 05.03.01 Neonorus; npodpeccop, A.H. (aoueHT) JlonatuH O.H. , noueHT, k.H. Hukonaes A.T.

Mporpammy ovcumnnvHbl paspaboTan(a)(n) npodeccop, a.H. (aoueHT) JlonatuH O.H. Kadeapa
MUHEpanormum n nutonorun MHCTUTYT reonorum n Hegoterasosbix TexHonorui , Oleg.Lopatin@kpfu.ru
; doueHT, K.H. Hukonaes A.l". Kagpenpa muHepanorum n nutonorum UHCTUTYT reonorum un
HedpTerazosbix TexHonorui , Anatolij-nikolaev@yandex.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenam ocsoeHns gucumnnmHbl MuHepanorusa ssnsaeTcs oyHaaMeHTanbHOW reonornyeckom
ONCUMNINHOW, Nexalen B OCHOBE U3y4YeHUs ropHbIX NOpoa, NOMe3HbIX UCKOMaeMblx 1 NpoLeccos,
npoTeKkatowmx B Kope n MaHTMn 3eMnun, a Takxe B KOCMMYeckmx tenax. [lporpamma kypca
OXBaTblBAET OCHOBHbIE TEOPETMYECKME N NMpuknagHbie BONPOChl MUHEPANornun, SBnsWuecs Hay4Hom
6a30li reonorn4ecknx NCcnenoBaHunin, N3y4eHns ropPHbIX MOPO/, BEWECTBEHHOrO COCTaBa U YCNoBUiA
06pa30BaHNS MECTOPOXAEHWNA NONE3HbIX NCKOMaeMbIX, UHTEPrpPeTaLnm reOXMMNYECKUX 1
reoomandecknx gaHHbIX.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

HaHHas yyebHas aucuunnnHa BkntodeHa B padgen " 51.6.12 ducumnnauHbl (Mogynn)" OCHOBHOW
obpaszoBaTtenbHoit nporpamMmbl 05.03.01 Neonorust n oTHocuTCSA K 6a30BOWA
(obwenpodpeccmnoHanbHom) yactu. OcBamBaeTcs Ha 2 Kypce, 3 CEMECTp.

B63.66. OucumnnuHa siBnsieTcs 6a30Boi 4acTb NpodeccrnoHanbHoro umkna. lNpenHasHadeHa ons
CTyneHToB 2 kypca (3cemecTp) .PaccmaTtpumBaeT NOHATUS O MUHEepanax, X XMMM4eCcKoM COCTaBe,
BHYTPEHHEM CTPOEHUN, MOPAPONOrn, OU3NYECKNX CBONCTBAX, IMaBHbIE reHeTU4Yeckmne Tumbl
MUHepanoobpasyoLmx NPOLECCOB 1 OTBEYAIOLME UM XapaKTepHbIe accoumaumnm MMHePanos, a
TakXe BK/KOYaeT cuctemMaTnyeckoe onvcaHne MMHepanos B COOTBETCTBUN C X COBPEMEHHOM
Knaccudomkaumein, a Takxxe pacCMOTpeHNe MUHEPanbHbIX acCouMaunin, XapakTepHbIX 4ns
BaXXHEMLWMNX TUNOB NPOLECCOB MMHEPaNoobpa3oBaHusl.

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

|.|.|qu3p KomneTeHLun anOGpi::ﬂlggl)ﬁgl\Bdl:laeTeHuMM
CnocobHOCTb NCMONb30BaTb 3HAHUSI B 061acTu reonorum,
AK-1 reogon3nkn, reoxXmMmm, rmaporeonornm N MHXeHepHoOM
(NPOMECCHOHATbHbIE reonoruy, reonorui 1 reoX MMM roproHmnx NCKonaeMbix,
KOMMETEHLN) 9KO0NOrM4eCcKom reonornn onsa peweHns
Hay4HO-uUccnenoBarenbCckmx 3anay (B COOTBETCTBUN C
HanpaBNeHHOCTbIO (NpodonneM) NOAroTOBKN)
CMOCOBHOCTb CAMOCTOATENIbHO NONyYaTb reonormM4yeckyto
MK-2 MHJOOPMaLMIO, UCMONb30BaTb B HAY4YHO-UCCNenoBaTeIbCKOM
(npodhbeccmoHanbHble LesATeNIbHOCTU HaBbIKM MOMIEBLIX 1 NabopaTopHbIX
KoMMeTeHuunn) reofiornyeckmnx NccnenoBaHun (B COOTBETCTBUN C
HanpasneHHOCTbIO (NPodonnemM) NOArOTOBKN)
FOTOBHOCTbIO MPUMEHSITb Ha NpakTuke 6a3oBble
obwwenpodeccroHanbHble 3HaHUS U HABbLIKN MONEBbIX
MNK-4 reonorn4yeckunx, reogousn4ecknx, reoxXMMmn4eckKunx,
(NMpodpeccmoHanbHble rMOporeonornyeckmx, HegpTerasoBbiX U 9KOOr0-reoormyeckmnx
KOMMNeTeHuunm) paboT Npu peleHnn NPon3BOACTBEHHbIX 3a4a4 (B
COOTBETCTBUM C HAMPAaBNEHHOCTbLIO (NPOMUNeEM) NPorpammbl
HakanaspuaTta)
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Mporpamma omcuunnuHbl "MuHepanorus"; 05.03.01 Neonorus; npodpeccop, A.H. (aoueHT) JlonatuH O.H. , noueHT, k.H. Hukonaes A.T.

Pacwmndpposka
Wincpp komneteHunu npuobpetaemon KOMNeTeHLUn
K-8 CMOCOBHOCTBIO NONb30BaTHCS HOPMATMBHbIMA OOKYMEHTAMW,
(I'IpOd)GCCI/IOHaFIbeIe onpegendrowmnMmmn Ka4eCTtBo nposeneHns nonesblix,
KOMI'IeTeHLI,I/II/I) na6opaTopr|x, BbIHNCNTUTENDbHbIX N NHTEepNpeTaunOHHbIX pa60T

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

Teopuio Ba>KHEWNLWKnX npo6neM MUHepanorunmn, o coctaese, CTPYKType " CBOMCTBax MuHepanos, o
napareHeTn4eckmnx accoumaumsax n rede3mce MmHepanos, 0 Metogax nccienosaHnsa MmMHepanos u
NpPakTn4eckoro Ncnonb3oBaHnAaA MMHepanorn4ecknx 3HaAHWUN.

2. IONXeH yMeTb:

YMETb ornpenendatb MuHepasbl n cnaraemble MMM MUHEPANbHbIE acCoUunalnin, a Takxe yMeTb
MCnonb30BaTb 3HAHNA O reHe3nce Ans rnomcka MGCTOpO)K,EI,GHI/IVI MUHEPAnNbHOIo CblpbA

3. DONXEH BnaneThb:

3HaHUSIMU reoNIornM4eCKMX UCccnenoBaHnm, nomcka un pa3senku MeCTOpO)K,D,eHI/II7I NOJIE3HbIX
nckonaembix 1 BONpocax KOMNINeKCHOro ncnonb3oBaHsa MMHEPANbHOIO CbipbA.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

Onpepnensatb MMHEpPasbl U CnaraemMbie MU MUHEPATbHbIE accoumaunn, a Takxe Aenatb CyXOeHUs
06 1X reHesnce 1 NPakTUYECKOM MCMONb30BaHMMN A1 LieNeil Noncka MECTOPOXAEHNA MUHEPANTbBHOMO
CbIpbS.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooemMKOoCTb AMCLUNANHBI COCTaBNSET 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopmMa NPOMEXYTOHHOIr0 KOHTPONS ANCUNMNINHBI 9K3aMeEH B 3 CEMECTPE.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., N3 HUX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs foMnycka K 3a4eTy
28 6annos.

86 bannos 1 6onee - "OoTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (YO0B.);

54 6anna n MeHee - "HeynoBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunivHe/ MOAynto
TemaTtnyeckuu nnaH gucuUnNauHbl/Moayns

Buabl n yachbl
Paspen ayauToOpHOM paborThbl,
Hepens MX TPY.JO0eMKOCTb TekyLume chopMbl
N D.MKIIL:)ILF;’T’I.IVSI'HH/ Cemecrpcemacha (8 yacax) yune o
nem““I'IpaKmqecxuena6oparop|-|b|e
3aHATUNA pa60TbI
Tema 1. OcHOBHblE
aTanbl ucTopuun
MUHepanornn; cBa3b C
ApyrmmMn Haykam;
1.|3HayeHne MmuHepanormm
anga yukna
PerunctpaynoHHbin Homep 321717 S ATRTPONALLA
orpanapa e 18 T vauserenTeT
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Buabl 1 yacbl
ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpOns
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Pasnen
N AducunnnuHbl/ CemecTp
Monyns

Nekuunn

Tema 2. lNoHATME O
KpUCTannn4eckom
CTPYKTYpE MMHEPANOB;
pasMepbl aTOMOB,
WOHOB, MX NNOTHENWNe
yrnakoBKW, TUMbl NyCTOT,
KOOPANHALMNOHHbIE
2. 4yncna v MHOrorpaHHMKK 3 35 4 0 4
(nonnagpsbl); OCHOBHbIE
TUNbl MOTUBOB CTPYKTYP
MUHEPanos; TUMbI
XMIMUYECKUNX CBA3EN B
CTPYKTYypax MMHepPanos.

KoHTponbHas
paboTta

Tema 3. Xumnyeckui
cocTas MUHeparnos;
3aKOHOMEPHOCTU
Co4YeTaHUs XUMNYEeCKnx
3NEMEHTOB B
MUHepanax; OCHOBHble
TUMbI XUMNYECKNX
‘lcoeonHeHnn; Boga B
MUHepanax v ee TUnbI,
n3omMopdun3m B
MUHepanax, ero suibl,
TUMbI, NMPUYUHDI,
YCNOBUS NPOSABNEHUS U
3HayeHue

Tema 4.
Mopsnok-6ecnops ook B
pasMelLeHN aTOMOB B
CTPYKTypax MUHepanos;
MakpoaedeKTbl:
TPELWHBbI, Konnoksuym
4. rasoBo-Xuakue un 3 710 4 0 6
MUHepanbHble
BKIOYEHNS, CTPYKTYpbl
pacnaga TBepabix
pacTBOPOB,
METaMUKTHbIN pacnag,

Tema 5. ToHsATME O
TepMOONHAMUYECKIX
Nonsix yCTOMYNBOCTU
MUHEepanos.
5.[MNonumopgonam. 3 10-13 4 0 6
AmMopdoHoe 1
KoniongHoe CocTosiHme
MUHepanbHOro
BelecTsa

lMpeseHTauns

YCTHbIN onpoc

KETPOHHBH
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Buabl 1 yacbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl

N Jl"ﬁﬁngzsrb” CeMeCTpcemecrpa (B yacax) KOHTpOnsi
MpakTnyeckmelllaboparopHbie

3aHATUA paboTbi

Nekuunn

Tema 6. Mopgoonorus
MUHepanbHbIX
NHOVBNOOB U UX
arperaToB: pa3mepbl
VNHOMBMOOB; 06NMK
KpUcTannos, ux
orpaHka,
nonomMopunam,
6.[rabutyc; npmHUMN 3 13-15 4 0 6
Kiopu-LLy6HukoBa;
CKeneTHble KpUCTanbl;
CKYNbMTypa rpaHem,
30HaNIbHOCTb U
CeKk-TopuanbHOCTb
KpucTannos;
3aKOHOMEpPHbIe CPOCTKM
KpucTtannos

Tema 7. [noTHOCTb
MVHEepanos; OCHOBbI
KpUCTannoonTUKK;
CBETOOTPaxXeHune n
bneck, MuHeparpadcus;
CBETONOrNoLeHne,
NpoO3padvyHOCTb U1 LBET,
XpoMOQoopbl, LIBET
4yepThbl; KoHTtponbHas
7.|NtOMUHECLEHTHBIE; 3 15-18 4 0 6 paboTta
MexaHuyeckme
CBOKCTBa MUHepasnoB
MarmaTuyeckuin
npouecc
MUHepanoobpasoBaHns
MNMermaTntoobpasoBaHme
N MUHepanbHble
accoumaunu
nermMaTuTOB.

Tema . toroeas 9k3ameH
" |doopma KOHTpoOns 3 0 0 0

WNtoro 28 0 36

Konnoksuym

4.2 CopepxaHvue oUCLUNMUHbBI

KETPOHHBH
B_EPCHTET
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Tema 1. OCHOBHbIe 3Tanbl UCTOPUM MUHEPANOrK; CBSAA3b C APYrMMU HayKaMm; 3HaYeHue
MMHepanorum oas LuKaa reoiorMyeckux Hayk; 3agadm u obnactm MmHepanorum

JIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

OcCHOBHbIe aTanbl UICTOPUN MAUHEPANOTW; CBA3b C OPYrMMMK HayKaM. 3Ha4YeHne MUHepPanornm ons
LMKNa reonormyeckmx Hayk; 3agadum n obnactn MuHepanorun. Benvkne yyeHble-MuHepanoru.
3BeCcTHble M1HEpanormnyeckune wkonbl Poccun.

naboparopHas pabora (2 4aca(oB)):

OnpegneneHune, cogepXxanune n 3agadn MmHepanormn. O6bekT MMHepanorun: MmHepan,
MUHeparnbHbIA BUL M PA3HOBMOHOCTb MMHEpPanbHOro snaa. [nasHble pasaensl MmuHepanorum. Ceasb
MWUHEepanorum ¢ opyrumMn ecteCTBeHHbIMM HayKamu.

Tema 2. MoHATME O KPUCTANNINYECKON CTPYKTYpe MUHEpasioB; pa3Mepbl aTOMOB, MOHOB, UX
NNOTHeNLIne ynakoBKuU, TUMbI MYCTOT, KOOPAMHALMOHHbIE YAC/IA U MHOTOrPaHHUKM
(nonuaapbl); OCHOBHbIE TUMbI MOTUBOB CTPYKTYP MUHEPANOB; TUMbl XMMUYECKUX CBA3el B
CTPYKTypax MMHEpPanoB..

JNIeKLMOHHoe 3aHsiTue (4 4aca(os)):

MoHATME O KPUCTANNMYECKOWN CTPYKTYPE MUHEPANOB. 3aKOHOMEPHOCTN BHYTPEHHETO CTPOEHUS
MUHEpPanoB: pa3Mepbl aTOMOB, MOHOB, UX MIOTHEWLWME YNAKOBKMW, TUMbl MYCTOT, KOOPANHALMNOHHbIE
yncna v MHOrOrpaHHKKKM (NONN3APbI); OCHOBHbBIE TUMbI MOTMBOB CTPYKTYP MUHEPANOB; TUMbI
XUMUYECKNX CBSA3EW B CTPYKTYpax MUHEPASIOB.

naboparopHasi pabota (4 4aca(oB)):

dun3nyeckne CBONCTBA MUHEPANOB, NX 3HAYEHME U 3aBUCMMOCTb OT COCTaBa, CTPYKTypbl, TUNa
XMMUYECKUNX CBSI3€EI N YCNOBUiA 06pa3oBaHns: NNOTHOCTb; CBETONPENOMNIEHNE U OCHOBBI
KPWUCTannoonTnKn; CBETOOTPaXeHNe 1 6neck MuHepanoB, MUHeparpadus; CBETOMOrNoWeHNe,
NpPO3payHOCTb U LBET MUHEPanos, XpOMOJOOpbl, YepTa MUHEPANoB; MNIOMUHECLIEHTHbIE CBOMCTBA
MUHEPANoB; MEXaHNYeCcKne CBOMCTBA MUHEPASIOB (TBEPOOCTb, XPYNKOCTb, KOBKOCTb, CNANHOCTb,
OTOENbHOCTb, N3M0M, TMOKOCTb, YNPYrocTbh); TEPMUYECKME CBONCTBA MUHEPANOB; MAarHUTHbLIE
CBOWCTBa MUHE-PAanoB; 3N1IEKTPUYEeCKNe CBONCTBA MMHEPANOB; paou0akTUBHblIE CBONCTBA
MWUHEepanos.

Tema 3. Xumnueckun coctaB MMHEpPanoB; 3aKOHOMEPHOCTU COYEeTaHUSI XMMUYECKUX
3/1IeMEeHTOB B MUHeparnax; OCHOBHble TUMbl XMMMYECKUX cCOeJUHeHN; BoJa B MUHepanax 1 ee
TUMbl; M130MOPCOU3M B MUHEpanax, ero Buabl, TUMNbl, MPUYUHbBI, YCNTIOBUSA NPOSABIEHUSA U
3HauyeHue

JNeKLMOHHOoe 3aHsiTne (4 4yaca(os)):

XuMmnyeckmin coctaB MMHEPAnoB; 3aKOHOMEPHOCTN COYETaHMS XMMUYECKUX 3IEMEHTOB B MUHEpanax;
OCHOBHbIE TUMbl XMMUYECKNX COeAMHEHWIA; BOAA B MUHepanax n ee tunbl. IsoMopdmam B
MUHepanax, ero Bubl, TUMbl, MPUYMHbI, YCNOBUS MPOSIBNEHNS U 3HAYEHME.

naboparopHasi pabora (6 4aca(oB)):

MeTonbl pacyeTta popmyn MmHepanos. MeToabl MccnenoBaHns MUHEPAoB.

Tema 4. NMopspok-6ecnopsanok B pa3MeLLL,eHMN aTOMOB B CTPYKTypax MUHEpasnos;
MakpoaedekTbl: TPeLLUHbI, Fa30BO-XUAKUE U MMHepalibHble BK/IOYEHUS, CTPYKTYpbI pacnaaa
TBEpAbIX pacCTBOPOB, METaMUKTHbIN pacnag,

JNleKLMoHHoe 3aHsiTne (4 4yaca(os)):

Mopsinok-6ecnopsifok B pa3MelleH aTOMOB B CTPYKTypax MuHepanos. [ledoekTbl B MUHepanax:
CTPYKTYpHble AedeKTbl: HNOYHOCTb CTPOEHUS, TOUEYHbIE AEedEKTbI (MPUMECU 3aMeLLEHNS,
BHEPEHUS, BAKAHCUN aTOMOB, MOHOB), arperartbl TOYEYHbIX 4edEKTOB, AUCIOKaLUN,
CMELaHO-CNOMHOCTb CTPYKTYP; NOpsaoK-6ecnopsaaok B pa3MeLleHnn aToMOB B CTPYKTypax
MUHEpPAanoB; MakpoA4EEKTbI: TPELWMHbI, rA30BO-XUAKNE N MUHEPATbHbIE BKOYEHUS, CTPYKTYpPbI
pacnana TBepablX pacCTBOPOB, METAMUKTHbIN pacnag.

naboparopHas pabora (6 4aca(oB)):

CTpPYyKTYpHbIE N TEKCTYPHbIE NPU3HAKN MUHEPATbHbIX arperaToB. PeanbHble KpucTanibl MUHEPAOB,
neqgoekTbl (POPMbl N CTPYKTYPbI

Tema 5. NoHATHE O TepMOANHAMMYECKMUX MONAX YCTOMYUBOCTU MMHepanos. NMonumopdounsm.
AmopdpHoe n konnoungHoe COCTosiHUE MUHEpPanbHOro BeLecTsa

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma omcuunnuHbl "MuHepanorus"; 05.03.01 Neonorus; npodpeccop, A.H. (aoueHT) JlonatuH O.H. , noueHT, k.H. Hukonaes A.T.

neKumnoHHoe 3aHsiTne (4 yaca(os)):

Monumopdoram, ycnoBmst U oakTopbl KOTOPbIE BAMSIOT HA NpoLecchl nonnmopdurama. ictopus
OTKPbITUS U CCNenoBaHNs nonnumopcuama. MNprynHbl BOZHMKHOBEHUS MONMMOPIN3MA, KMHETUKA Y
TepMoanHaMmka faHHoro npouecca. MoHsTMe NoOANTUNUS, YCNOBMS BOZHUKHOBEHUS,
KpUCTannoxXnMmyeckmne n cTpykTypHole ocobeHHocTn. OBo3Ha4YeHre NoANTUNOB U NX MHAEKCHI.
AMOpPCOHOE 1 KONNOUAHOE COCTOSIHNE MUHEPANbHOrO BEWECTBA, METOAbl UCCNENOBAHUS AAHHbIX
TWMNOB BELECTB.

naboparopHas pabora (6 4aca(oB)):

Cuctematuyeckoe nabopaTopHoe U3lyyeHne MMHepanoB, NpeacTaBNeHHbIX CaMOPOAHbLIMM
anemMeHTamu: Melb, cepebpo, 30N10To, NNaTnHa, anmas, rpagut, cepa CructemaTmyeckoe nayyeHve
CyNbGOUAOB: raneHnT, chanepuT, XanbkonmpuT, aypunurMeHT, aHTUMOHUT, MONMBAEHNT, MUPWT,
KMHOBapb.

Tema 6. Mopcponorusi MUHepanbHbIX UHAMBUAOOB U UX arperaTos: pa3Mepbl UHOVBUOOB;
06NMK KPUCTaNNoB, UX orpaHka, namoMmopdunam, rabutyc; npuHumn Kriopum-LLly6HukoBa;
cKeneTHble KpUCTa/libl; CKY/bNTypa rpaHen, 30Ha/IbHOCTb U CEK-TOPUaJIbHOCTb KPUCTaNJOB;
3aKOHOMepHbIe CPOCTKU KPUCTa/JIOB

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Mopdponorus MrHepanbHbIX MHAMBMAOB 1 UX arperatos: pa3Mepbl MHANBUAOB; 06K KPUCTaNNOoB,
NX OrpaHka, nam-oMmopgomnam, rabutyc; npuHumn Kiopum-LLybHukoBa; ckenet-Hble KpucTannbi;
CKynbMTypa rpaHein, 30HanbHOCTb U CEK-TOPUANbHOCTb KPUCTANOB; 3aKOHOMEPHbIE CPOCTKN
KpUW-CTannos (ABOWHWKW, NapannesnbHblie CPOCTKN, aNMTakCcus); ncesaoMopdosbl; knaccugukaums
MUHepanbHbIX arpera-Tos: 1) no 06Ky n pasmepy NHAMBUAOB, 2) NO B3aUMHO-My PaCronoXeHMIo
NHOMBNOOB, 3) MO NOAO6UI0 arperaToB C N3BECTHLIMU B Npupoae hopmamu, 4) no cnocoby
06pa3oBaHns (HaTekn, CTAXEHWS, KOHKpeLUnn, cekpeuunn, xeoabl n ap.) Tekctypa n cTpykTypa
MUHepanbHbIX arperaTos.

naboparopHas pabora (6 4aca(oB)):

CucTteMaTtnyeckoe n3yyeHve ranoreHnaoB, OKCUI0B, OKUCNOB M T’MAOPOOKUCTIOB: CONIOOPUT, ranuT,
CWNbBUH; Nef, KOPYH., reMaTuT, WWHeNb, MarHeTuT, pyTui, BONbGPaMUT, KACCUTEPUT, KBapL.
CuctemaTyeckoe usydyeHve kapboHaTtos, cynbgaToB, XpoMaToB, MOnnbaaTos, BONbGPOMATOB,
doocpaTos, apceHaToB, BaHanaTos, 60paToB; KanbLUUT, OONOMUT, CUAEPUT, POOOXPO3UT, MarHeaur,
aparoHvT, ManaxuTt asypuT;0apuT, aHrMAPUT, FTUMNC; WEeenuT; anatut

Tema 7. MNOTHOCTb MUHEPaANOB; OCHOBbI KPUCTaNIOONTUKW; CBETOOTpaXeHue u bneck,
MUHeparpacpmsi; CBeTONOornoLLeHne, NPo3paYyHoOCTb U LIBET, XPOMOopbl, LLBET YepTbl;
NIOMUHECLLEHTHbIE; MeXaHUYeckne CBOMCTBa MUHepanoB MarmaTtuyeckui npouecc
MUHepanoo6pa3oBaHus Mermatutoob6pasoBaHne U MUHeparnbHbie accoLuMaLMm NerMaTuToB.

JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

dusmnyeckne CBONCTBA MUHEPAIOB, NX 3HAYEHMEe N 3aBMCU-MOCTb OT COCTaBa, CTPYKTypbl, TUna
XUMUYECKNX CBS3EW M YCNOBUIA 06pa3oBaHUs: NNOTHOCTb; CBETOMNPENOM/IEHNE U OCHOBBI
KpWUCTannoonTukn; CBETOOTPaxXeHne 1 bneck MMHe-panoB, MuHeparpadus; CBETONOrnoweHme,
npo3paYyHOCTb N LBET MMHEPAIOB, XPOMOXOOpPbI, YepTa MUHEpPanos; NOMU-HECLLEHTHbIE CBONCTBA
MUHEepanoB; MexaHN4yeckne CBON-CTBa MUHEPanoB (TBEPAOCTb, XPYNKOCTb, KOBKOCTb, CMaN-HOCTb,
OTLENbHOCTb, N3/10M, TMOKOCTb, YNPYrocTb); TEPMU-YECKNE CBONCTBA MUHEPANIOB; MArHUTHbIE
CBOICTBa MUHE-PasnoB; 3NeKTpn4eckme CBoOMNCTBa MUHEPanoB; paanoakTB-Hblie CBONCTBA
MUHepanos.

naboparopHas pabora (6 yaca(oB)):

CucTtemaTtnyeckoe n3y4yeHme OpTOCMIMKATOB: LMPKOH, ONMBWH, TONA3, KNAHUT, rpaHaThbl; KONbLEBbIE
cunukarbl: 6epunn, TypManuH; NUPOKCEHbI, aMgnbonbl: ANONCUA, aBrnT, TPEMONNT, POroBas
obMaHka;cnoncTble cunmnkaTbl: Tanbk,6MOTUT,MyCKOBUT,CEPNEHTUNH,KA0NMHNT,MOHTMOPW-NIOHNT.
CucTtematnyeckoe n3yvyeHne KapkacHbIX CUMKATOB: Nnarmoknas, MUKPOKIUH, OPTOKNa3, HeGEeNuH.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITENIbHOM paboTbl AUCUUMINHBI (MOLYNISA)
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Paspen
AncumnnuHbl

CemecTp

Hepnens
cemecTpa

Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

TPyBOEeMKOCTb|
(B wacax)

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Tema 1. OcHOBHbIE
aTanbl MCTopum
MUHEepanormm; cBs3b C
APYrMMmn HayKam;
.|3Ha4eHne mnHepanorum
ons umkna
reonorn4yecknx Hayk;
3apa4m n obnactum
MUHEepanormm

1-3

NoAroToBska K
YCTHOMY Onpocy

YCTHbI ONpocC

Tema 2. lNoHaTre o
Kpuctanimyeckom
CTPYKTYp€E M1HEeparnos;
pasmepbl aTOMOB,
WOHOB, WX NNOTHENLWNE
ynakoBKW, TUMbl MYCTOT,
KOOPANHALMNOHHbIE
‘[4ncna n MHOrorpaHHMKN
(nonnappsbl); OCHOBHbIE
TUMbl MOTUBOB CTPYKTYP
MWUHEepPanoB; TUMbI
XUMUYECKNX CBA3EN B
CTPYKTypax MMHepasnos.

3-5

noaroToska K
KOHTPONbHOW
paboTte

KOHTPO/bHAS
paboTta

Tema 3. Xumnyeckui
cocTaB MUHeparnos;
3aKOHOMEpHOCTU
coYyeTaHns XMMNYeCcKnx
3NTIEMEHTOB B
MUHepanax; OCHOBHble
TUMNbl XUMNYECKNX
‘lcoennHeHnn; Booa B
MUHepanax n ee Tunbl;
n3omMopdPn3m B
MWUHepanax, ero suabl,
TUMbI, NPUYUHbI,
YCNOBUSA NPOABNEHNSA U
3HayeHne

5-7

NOAroToBKa K
npeseHTaumm

npeseHTaumns

Tema 4.
MNMopsnok-6ecnopsnok B
pa3MeLleHnmn atoMoB B
CTPYKTYypax MMHEpPanos;
MakpooedeKTbl:
TPewWwwnHbl,
‘[ra3oBO-XunaKune
MUHepanbHble
BK/IOYEHUS, CTPYKTYPb
pacnana Teepabix
pacTBOpPOB,
MeTaMUKTHbIM pacnag

7-10

noaroToBka K
KONNOKBUYMY

KONNOKBUYM

PernctpaunoHHbin Homep 321717
Crpanunua 10 n3 18.
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Buabi
Hepnens | camoctositenbHon [TpynoeMKOCTb
ceMecTpa paboTbl (B wacax)
CTYAEHTOB

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

N Paspen

JucumnnvHbl Cemectp

Tema 5. MNoHsATME O
TepPMOAMHAMUYECKNX
NONsIX yCTONYMBOCTHU
MUHepanos.
5.[Monnmopdounam. 3 10-13
AMopdHoe 1
KONnonaHoe COCTOSHNE
MUHepanbHOro
BelecTsa

Tema 6. Mopdhonorus
MUHepasbHbIX
NHOVBWULOB U X
arperartoB: pa3mepbl
NHOMBNOOB; 0ONNK
KpWUCTannos, nx
orpaHka,
naonomopgun3m,
6.[rabuTyc; npmHUMN 3 13-15
Kiopu-LLy6HunkoBa;
CKeNneTHble KpucTanibl;
CKYnbnTypa rpaHemn,
30HaANbHOCTb U
CEeK-TOpUanbHOCTb
KpWUCTannos;
3aKOHOMEPHbIE CPOCTKM
KpuUCTannos

Tema 7. [1nOTHOCTb
MUHEepanoB; OCHOBbI
KpUCTannoonTuku;
CBETOOTpaxeHue n
bneck, MuHeparpagus;
CBETONornoLeHve,
NPO3payHOCTb U UBET,
XpOMOQoopbl, LIBET
4yepThbl; noaroToBka K
7.[NOMYHECLEHTHbIE; 3 15-18 |KoHTpONbLHOM
MexaHu4yeckue paboTte
CBOKCTBa MMHepasnos
MarmaTnyeckum
npouecc
MUHepanoobpasoBaHnS
MNMermaTntToobpasoBaHve
N MUHepanbHble
accounaunu
nermMaTuToB.

NTtoro 26

noaroToBka K 3

THbIM ON
YCTHOMY Onpocy yc onpoc

noaroToBka K

4 K KBUYM
KONNOKBUYMY Onnokewy

3 KOHTPO/bHASs
paboTta

5. O6pa3oBatenbHble TEXHONOIMU, BK/IIOYasi MHTEpPaKTUBHbIe (hOpPMbl 06yYeHuUst
1. KoMnbloTEpHbIE NPe3eHTaumm nekumni

2. JleKuMOoHHOE M310XEHNE OCHOBBLIBAETCS Ha pa3bope KOHKPETHbIX CUTyaLIWiA.

3. CamocTosiTenbHas paboTa ¢ KONeKUnsMm MMHEPasnoB
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6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBHbIe 3Tanbl ncTopnn MUHepanorun; ceqd3b C 4pyrumMm Haykam; 3HadyeHue
MUHepanorun onga yuksia reosiorm4eCKkux Hayk; 3agadm m obnactu MUHepanoruum

yCTHbIVI ornpoc , npuMepHble BOMNPOChHI:

OCHOBHble aTanbl UICTOPUN MUHEPANOrnK; CBA3b C OPYrMMU HayKaM; 3Ha4YeHUe MUHepanorum ans
LMKa reoniormMyecknx Hayk; 3agadv u obnactm MmmHepanoruy. PasnnyHble MuHepanormiyeckmne WKonbl
Poccun. Vi3BecTHble y4eHble-M1uHepanoru.

Tema 2. NoHsATUE O KpUCTaNINYeckomn CTPYKType MMHepanos; pasamepbl aTOMOB, MOHOB, UX
nnoTHeuLIne ynakoBKu, TUMbl NYCTOT, KOOpPAUHaLLMOHHbIE YACA U MHOIOrpaHHUKN
(nonuaapbl); OCHOBHbIE TUMbI MOTUBOB CTPYKTYP MUHEpanoB; TUMbl XUMUYECKUX CBA3EN B
CTPYKTypax MMHepanos.

KOHTpoOnbHas paboTta , NpUMepHbIE BONPOCHI:

Tun xuMmn4yeckunx ceasein. ATOMHbIE U MOHHbIE PaLMyChl, NNOTHENIWME YNaKoBKW, TUMbI NMYCTOT,
npaswno E.C. ®énoposa. OCHOBHbIE TUMbl MOTMBOB CTPYKTYP B MUHepanax. CBsA3b XMMUYECKOro
COCTaB U CTPYKTYpbI.

Tema 3. Xumnyeckmu cocras MUHepanoB; 3aKOHOMEepHOCTU CoYeTaHUA XUMNYeCKUX 3J1IeMeHTOB
B MUHepanax; OCHOBHbIE€ TUIMbl XUMUYECKUX coeoVHEeHUW; Boaa B MUHepanax v ee TuUnbl;
I/I3OM0pq)V|3M B MUHepanax, ero Buabl, TUnbl, NPU4YNHDbI, YCNOBUSA NPOsiBJIeHUA U 3Ha4eHue

npe3eHtauuns , npuMepHble BOMPOCHI:

1. Kpuctannoxmmmyeckas knaccugoumkaums MuHepanos. 2. YCNoB/US HaxoXAeHVs BOA4bl B MMHepanax.
3. MIsoMopdpur3m 1 nonnMopcnsam.

Tema 4. NMopspok-6ecnopsanok B pa3MeLL,eHUN aTOMOB B CTPYKTypax MUHEpasnoB;
MakpoaedekTbl: TPELLUHbl, ra30BO-XWUOKUE U MMHepalbHble BK/IHOYEeHUsl, CTPYKTYpbl pacnaaa
TBepAbIX PacTBOPOB, METAMUKTHbIW pacnag,

KONNOKBUYM , MpUMeEpPHbIEe BOMPOCHI:

BuayanbHas nmarHoctuka muHepanos: CamoponHble anemeHTbl. Cynbdomabl. ['anoreHngpl. Okcuabl,
n rmapookmcnbl. KapboHartbl, cynbdartbl, cooccathl. BudyanbHas onarHoctmka MMHEparnos:
CamopoHble anemeHTbl. Cynbcpuabl. Fanorennapl. Okeugpl, 1 rugpookucibl. KapboHartsl,
cynbgoatbl, pocqoathbl

Tema 5. NoHATUE O TepMOANHAMUYECKMX NONSIX YCTOMYUBOCTU MUHepanoB. NMonnmopdusm.
AmopdpHOe n konnomaHoe COCTOSHUE MUHEepanbHOro BeLlecTsa
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

Monnmopdpuram. AMOpdOHOE 1 KONNOMOHOE COCTOSIHME MUHEPANbHOMO BeulecTea. dusndeckme
CBOWCTBA 1 AMarHocTnka MMHepPanos.

Tema 6. Mopcponorust MMHepanbHbIX UHAWBUAOB U UX arperaTtoB: pa3mepbl MHAUBUAOB; 06NNK
KpUCTanIoB, X orpaHka, nanomopdoumam, rabutyc; npuHuun Kropum-LLly6HuKoBa; ckeneTHble
KpUcTanbl; CKyNbnTypa rpaHen, 30HaNnbHOCTb U CEK-TOPUANIbHOCTb KPUCTaN/NOB;
3aKOHOMEpPHbIe CPOCTKU KpUCTanioB

KONNOKBWUYM , MPUMEpPHbIE BONPOCHI:

BuayanbHas guarHoctuka MuHepanos: OpTo- n anoptocunukathl. KonbLeBbie CUnmnkarhi.
LlenoyeyHble 1 NeHTo4HbIe cunukatbl. Cnouctele cunukatbl. KapkacHblie cunukars.

Tema 7. MNOTHOCTb MUHEPANOB; OCHOBbI KPUCTA/JIOONTUKW; CBETOOTPaXeHue u bneck,
MUHeparpacomsi; CBETONOrnoLLeHne, NPo3paYyHoOCTb U LBET, XPOMOOpbl, LBET YepTbl;
NIOMUHECLLEHTHbIE; MeXaHU4Yeckue CBOMCTBa MUHepanoB MarmMaTtuyeckui npouecc
MUHepanoo6pasoBaHus MermatutoobpasoBaHne U MUHepanbHbie accoLMaLMm NerMaTuToB.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:
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1.0npenenntb 1 oxapakTepnaoBatb MUHepPan (CaMopoAHblE 3NEMEHTbI, CyNbuabl, ranoreHnabl.)
2.0npepenntb 1 oxapakTepuaoBatb MUHeEpPan (oKcuabl, rmapokcuabl, HUTpathbl) 3.0npenenntb 1
oxapakTepuaoBaTb MMHepan (kapboHaTtbl, cynbgatbl, BONbpomatbl, Monmbaathl, goocdarhi,
6opatbl) 4.0npenenntb 1 oxapakTepruaoBaTb MMHepPan (oOpTocunmkaThl, ANOPTOCUNIMKATDI,
KONnbLUEBble CUANKATbI, MMPOKCEHbI, MMpoKceHonabl) 5.0npenenntb 1 oxapaktTepnuaoBaTtb MUHeEPan
(amdombonbl, cnoucTble cUnMkaTbl, KapkacHble cunukatbl). 6.0npenennTb U oxapakTepusoBatb
MUHepanbHylo accoumalmio 1 ee reHesunc.

Tema . UToroeasi popma KOHTpons

[MprMepHble BOMPOCHI K 9K3aMeHy:

Bonpochkl kK camocToaTensHbiM paboTam:

1.9Tanbl ICTOPUN MUHEPANOrAX 1 1 CBA3b €e C APYrMMU HayKaMu.

2. OCHOBOIMOMNOXHMKM Haykn 0 MUHepanax. 3BecTHble pycckne MnuHepanoru.
3. MeToabl nccnenosaHns MMHEPanos.

4. Bugbl nsomopgunama, cea3b n3oMopduama co CBONCTBAMU MUHEPASIOB.
5. NIayyeHne cpmnanyeckmmmn Metonamu aBneHnin MakpooeqoekTos.
6.[MprMepbl CTPYKTYpbl pacnana TBepabix pacTBOPOB.

7. Ycnosusa oopMnpoBaHns KPUCTaNNoB Kak MMHepanbHOro nHansmaa.
8. MprynHblI nonuMopdgomama.

9. Ponb naeneHus B NposiBNeHun nonnumopdunama.

10. Ponb Temnepartypbl B nonumMopgonsme.

11. Paamep konnongHbix 4actuu,.

12. CTpoeHne muuennsbi.

13. lNpupona oBOMHOro 3NeKTPUY4EeCKoro Cnos.

14. Ponb andpdpysHoro cnos.

15. 3aBMCMMOCTb MAIOTHOCTU OT XMMNYECKOr0 COCTaBa MUHEPAOB.

16. Knaccudpukaums MMHepanoBs no nAOTHOCTH.

17. JIIOMUHECUEHTHbIE CBONCTBA MUHEPAN0B, METObI X NCCNEN0BAHUS.
18. NepeyncnuTb TBEPLOCTb MMHEPANOB WKanbl Maocca.

19.Tvnbl OKpacok MUHepanos.

20.CvMMeTpus 0OHOOCHbIX 1 ABYOCHbIX KPUCTaNSOB.

TeMbl KOHTPONbHbIX PaboT.

1.0npenenntb 1 oxapaktepunsosaTb MUHepan (CaMopoHble 3EMEHTbI, CyNbduabl, ranoreHuabi.)
2.0npenenntb N oxapakTepnsoBatb MUHepan (OKCuabl, FMAPOKCUObl, HUTPATbI)

3.0npenennTb 1 oxapakTepnaoBaTb MMHepan (kapboHartbl, cynbgpatbl, BONbpomMatbl, MOnmMbaarhl,
goocgoatbl, bopartbl)

4.0npenennTtb 1 oxapakTepraoBaTb MMHepan (opTocunmkKaThl, AUOPTOCUNIMKATLI, KOMbLEBbIE
cunuKatbl, MMPOKCEHbI, MMPOKCEHOUAbI)

5.0npenenntb 1 oxapakTepraoBaTb MMHepan (aMmgunbonbl, CNOUCTblE CUNNKATbLI, KAPKACHble
cunukKarhbl).

6.0npenennTb 1 0xapakTepmnsoBaTb MUHEPAaNbHYO accoumaLmio U ee reHeauc.

Bunetbl K aK3ameHy

Bunet €1

1. 'eoMeTpunyeckne KOHCTaHTbl KPUCTaNoB..
2.['eHe3unc 1 napareHe3nc B MMHepanax.
Bunet @2

1.[Nonumoponam.
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2.CKapHbl 1 Nx CoCTas.

Bunet €3

1.MuHepanbl NOCTOSIHHOrO M NEPEMEHHOro cocTasa.
2.Mermaturol.

buner 4

1.4Y1o Takoe mnHepan?

2.AreHTbl BbIBETPUBAHMS.

Bunet €5

1. Xnmnsa MmHepanos.

2.0capno4Hoe MMHepanoobpasoBaHme.

bunet 6

1. Tvnbl XMMCBSA3M B MUHEpanax.

2.MeTtamopcpuam.

bunet @7

1.MpuHUMN pacyeTa XMMNYeckmx qoopmyn MMHepasos.
2.M'mopoTepmanbHoe MMHepanoobpasoBaHue.
Bunet €8

1.Pa3HOBUAHOCTb MUHEPANBbHOIO BMAA.
2.0OCHOBHble CBONCTBA KPUCTaNsOoB.

Buner €9

17. TepmognHamuyeckmne goaktopbl M3oMopcmsma.
18.30Ha oKMCneHns CynbuaoHbIX MECTOPOXOAEHWA.
Bunet €10

19.9neMeHTbl CUMMETPUY B KpUcTannax.
20.M130MOpHM3M B MMHEpPanax.

bunet @11

21.Twnbl BOA B MMHEpanax.

22.Marmanyeckoe obpa3oBaHne MMHEPasnoB.

Bunetr €12

23.KOHCTUTYUMOHHAas BoLa B MMHepanax.
24.['pein3eHbl N NX COCTas.

buner €13

25.MpocTble oopMbl 1 KOMBMHALMK B KpUCTannax.
26.XMMNYECKNin cocTaB MUHEPAnoB.

bunet 14

27.0603Ha4YeHne XMMUYECKOro cCocTaBa MUHEPanoB.
28./cTO4HMKM BOOBI M MMHEPANbHOIO BelWecTsa B rugporepmax. Tunbl ruapoTepm.
buner €15

29.KoHCTUTYUNS MUHEPanos.

30.dopmMmpoBaHNE OCTATOYHbIX MECTOPOXAEHUA U NX MUHEPaNorM4ecknin CocTas.
Buner €16

31.Mabutyc n 06nmK KPUCTANIOB MAHEPANOB.
32.PervoHanbHbIi MeTamopuam.

Bunet 17

33.CBs3b M1HEpanorum ¢ opyrumm Haykamu.

34. AnhgpepeHumaums marm n ee cneacreue.
buner €18
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35.Mopghonorns MMHepanbHbIX UHOANBUOOB.

36.Tunbl MUHepanoobpasyowwmx NPOLECCOB.

buner €19

37.MapameTpbl, MHOEKCHI U CUMBOSbI FPaHE U KPUCTaNsoB.
38.dundhdepeHunaums Marm n ee 3Ha4yeHume.

Bunet €20

39.CTpyKTypHbIE NPU3HAKN MUHEPAnbHbIX arperaTos.
40.MuHepanorusa n doopMmMpoBaHME POCCHINHLIX MECTOPOXAEHWIA.
bunet €21

41.AMopdoHOE, KONNoMaHOE N METAMUKTHOE COCTOSIHUE MUHEPanos.
42.Cxema xmumMmnyeckon gmgdoepeHumnauni.

Bunet 22

43.lMonMopdom3mM B MMHEpPanax.

44 PoccbinHble MECTOPOXOEHUS.

Bunet 23

45.Mopdoonorua MnHeparsnbHbIX arperaros.
46.MexaHu4yeckas ondepeHumaums.

bunet 24

47.TekcTypbl MUHEpPanbHbIX arperartos.

48.3aKOHOMEpPHbIE CPOCTKM KPUCTANNOB.

Bunetr 25

49.MuHeparnbl NOCTOSAHHOIO U NEepPeMeHHOro cocTasa.
50.AmarmaTnyeckoe MMHepanoobpasoBaHue.

bunetr 26

51.INeTepoBaneHTHbIN N30MOPCU3M.

52.MarmaTtuyeckoe MnHepanoobpasoBaHme.

Pacnpenenenune 6annos no AUCUMNANHE:

MakcumanbHas cymma 6annos 3a cemecTp - 100, cknagbiBaeTcs U3 BKNaAoB 3a paboTy B CEMECTPE -
50 6annos, 3a OTBET Ha 3k3ameHe - 50 bannos

CPC Bkntoyaet cnenytowme Buabl pabor:

- N3y4YeHNE TEOPETNYECKOrO NEKLIMOHHOIO MaTepmnana;

- NnpopaboTka TeopPeTMYEeCKOro Matepuana (KOHCNeKTbl NEKLNA, OCHOBHAS U OOMNONHUTENbHAS
nuteparypa);

- MOArOTOBKA K KOMNTOKBMYMaM Mo TEOPETMYECKOMY NEKLIMOHHOMY Matepuany;

- ONpeneneHne CUMMETPUN KPUCTanNoB No MOOENSIM;

- N3Y4YEHNe MMHEePanoB Mo KONNEeKUUsIM N1l CAaMOCTOSITENbHOW paboThl;

- NOAroTOBKA K KOHTPONbHbLIM paboTam Nno onpeaeneHnio MMHEPAanoB C ONMUCaHNEM NX CBOWCTB.
Mo pe3ynbTatam ocywecteneHns CPC npuMeHsaoTCcs cneayowme Buabl KOHTPONS:

- onepaTtuBHbI KOHTPOb (NPOBepKa onpeaeneHns CUMMETPUN KPUCTANNOB, NPOBEPKa ANArHOCTUKN
MUHEpPanoB Nno ux ornsn4EeCKUM CBONCTBAM);

- py6exHblii TECTOBbIV KOHTPOb 3HAHWIA (KONMOKBMYMbl U KOHTPONbHbIE PaboThl).

PasBepHyTas cxema BHeayaUTOPHOW paboTbl CTYAEHTOB C YKa3aHMEM (DOPM AESTENBHOCTA 1
COOTBETCTBYIOWMUX UM (DOPM KOHTPONS Pe3ynbTaToB, a TaKXe NPUMEPHOro BPEMEHN,
3aTpayYnBaemMoro CTyAEHTOM Ha BbIMONHEHME PA3NIMYHbIX BUAOB paboT (BKIOYas NOArOTOBKY K
3aHATMAM), N CCbINIOK HA PEKOMEHOYEMbIE NCTOYHMKM MHGDOPMaLIMK NPeacTaBneHbl B Tabnuue.

PernctpaunoHHbin Homep 321717
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7.1. OcHOBHas nuTteparypa:

BetextuH, AHatonuin Neopruesmnd. Kypc MuHepanorum : y4ebHoe nocobue ons CTyaeHTOB BbICLIMX
y4yebHbIX 3aBefeHuiA, obydarowmxcs no HanpaeneHuto noarotosku 130300 "lMpwknanHas reonorms” /
A. . BetexTuH ; nog Hayd. pen. b. W. lNuporosa u b. b. Wkypckoro .- Mocksa : KH. gom YH-T, 2008 .-
735 c.

BparvHa, B. W. Kpuctannorpadusi, MuHepanorust n oboraieHne nonesHbix MCKonaeMbix
[OnekTpoHHbIN pecypc] : yueb. nocobue / B. V. bparnHa. - KpacHosipck: Cnb. benep. yH-T, 2012. -
152 c. - ISBN 978-5-7638-2647-0. URL: http://znanium.com/bookread.php?book=492236

OCHOBbI MMHEPONOrnN 1 KpucTannorpadun ¢ anemeHTamm netporpadoun: YuebHoe nocobve / B.I1.
Borpapes. - M.: ®opym: HAL MIH®PA-M, 2015. - 280 c.: ISBN
978-5-00091-028-3,http://znanium.com/catalog.php?bookinfo=497868

7.2. JlononHuTenbHasa nuteparypa:

Obuwas TexHonorns cunukartos: Y4ebHuk / J1.M. CynumeHko. - M.: MUHD®PA-M, 2004. - 336 c.: 60x90
1/16. - (CpenHee npodeccroHanbsHoe obpasosaHue). (nepennet) ISBN 5-16-002109-4, 2000 aka3.
URL: http://znanium.com/bookread.php?book=83389

"eonorus ¢ ocHoBamu reomopgoonorun: YyebHoe nocobne/H.d.MaHxapa - M.: HAL MHOPA-M,
2015. - 207 c.: 60x88 1/16. - (Bbicwee obpa3osaHue: bakanaspuar) (Mepennét 76L) ISBN
978-5-16-009905-7, 400 ak3. http://znanium.com/bookread2.php?book=461327

7.3. UHTEepHeT-pecypcChbl:
MuHepanorus - http://ru.wikipedia.org/wiki/MuHepanoruns

MwuHepanorus -
http://www.krugosvet.ru/enc/Earth_sciences/geologiya/MINERALI_I_MINERALOGIYA.html

MuHepanorus - http://swimcincinnati.com/
MwuHepanorus - http://www.mining-enc.ru/m/mineralogiya/
MwuHepanorus - http://web.ru/db/msg.html?mid=1166351

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune gncumnnuHbl "MuHepanorma” npegnonaraet NCNONb30BaHNE CRenyoWero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
9NEKTPOHHO-6MbnmoTeyHo cucteme "ZNANIUM.COM", nocTyn K KOTOPOW NPenocTaBieH CTyaeHTaM.
9BC "ZNANIUM.COM" conepXuT npon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTtenbHbIX CTAHOAPTOB U BKOYaeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBapU U CPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaemble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTtcTBYyET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnmoTteyHol cucteme Mapgatenscrea "MlaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtam. 9b6C Mapatenbctea "[laHb" BKNtoYaeT B cebst 3NeKTPOHHbIE BEPCUUN KHUTM N34aTenbCcTBa
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHoW nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx n3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "IlaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
NepuoanyecKUM N30aHNSM N0 MakCUManbHOMY KONUYECTBY NPOOUIbHBIX HANPaBNEeHWNA C
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

1. Monenwu kpucTannos pasnmyHblX CUHFOHWIA

2. Konnekumm MuHepanos

3. Konnekumm ropHbix nopog v wandorteka

4. Monspr3aunoHHbIE MAKPOCKOMbI

5. KomnbioTepbl U NPOEKUNOHHAS TEXHUKA (MyNbTUMEONAHbIE MPOEKTOPbI, 9KPaHbI)

Mporpamma coctaeneHa B cootBeTcTBuM ¢ TpeboBaHnsmmn GrOC BIO 1 yyebHbiM nnaHoM no
HanpasneHuo 05.03.01 "eonorma” n npodounio NoaroToskn ['eodomsnka .
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