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1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

Leanb aucuMIIMHBI
«Kpucramnorpagus W MHHEPAIOTHS»  SBISCTCS H3yUYCHHE TEOPETHYECKUX OCHOB
KpucTajuiorpaguu 1 MUHEPAJIOTHU C UCTIOIb30BAaHUEM JIA0OPATOPHBIX 3aHITUNA, PACKPBITHE
CBSI3M M@Ky CTPYKTYPOM U CBOHCTBAMH, YCIIOBUSIMU OOpa30BaHUs MUHEPAJIOB U MOJIyYeHUE
B UTOTe (PYHIaMEHTAILHOTO OOpa30BaHUs, HAIPABJICHHOIO HAa TOJIYYCHHUE COBPEMEHHOTO
€CTECTBEHHOHAYUYHOT'O MUPOBO33PEHUS.

3anauu JUCHHUIINHLL:
M3yueHne OCHOBHBIX OCOOEHHOCTEM KPHUCTAJZIMUECKUX BEIIECTB U HUX CBOWCTB, OCBOCHHE
OCHOBHBIX HJEH, UCXOAHBIX MOJOXKEHUM M OMNpPEeICHUN CTPOEHUS] KPUCTAIUIOB, U3YUYCHUE
KPUCTAJUTMYECKUX CTPYKTYpP, U3YUEHUE CUMMETPUM KPUCTAIUIOB, M3yUYEHUE MUHEPAIOB, UX
MPOUCXOXKJIEHUS] U W3MEHEHUs, HU3YUYCHHE IPUHITUIIOB COBPEMEHHOHN Kiaccupukaum
MHMHEPAJIOB, a TAK)KE aCCOLMAILIMN TUIIEPTEHHOTO U MeTaMOP(GUUECKOTr0 MPOIIECCOB, SIBICHUIH
TUnoMopdusMa.

2. MECTO UCHUIIIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM

IMTPOI'PAMMBI
Huctummnaa «Kpucrammorpagus ¥ MUHEpaJIOTHs» BXOJAUT B ITUKI MPOGEeCCHOHATbHBIX
0a30BBIX JUCHUMIUIMH, IPU IMOATOTOBKE TOPHBIX HHXKEHEpPOB creruanbHoct 21.05.02
«ITpuknanuas reojgorusi». st ocBoenus nucuuiuinabl « Kpucramiorpadus, MUHEpaIoTus»
HEOOXOMMMO 3HaTh: (U3UKY, XUMHUIO, OOIIYyI0 TEOJIOTHIO, MaTeMaTwKy. 3ydeHue
mucuumuinabl - «Kpucrammorpaduss w1 MUHEpaNIOTHs» HEOOXOAUMO I JaJIbHEHIIETo
YCBOGHMSI AUCHMIUTMH: «OCHOBBI YYEHHUS O TOJE3HBIX HCKomaeMbix», «IlleTporpadus
MarMaTHYEeCKHUX u MeTaMOPhUUECKUX MOPOJI, MEeTPOJIOTHUS», «JIntonorus»,
«@OpPMALIMOHHBINA AHATIU3.

3. KOMIIETEHLIU OBYYAIOHIETI'OCA, ®OPMUPYEMBIE B PE3VJIBTATE
OCBOEHUA INCHUTUVIMHBI U UTHANKATOPBI UX JOCTU/XEHUSA

3.1 O6menpodeccnoHaIbHbIE KOMIIETEHIIMU U UHINKATOPBI UX JOCTHIKCHHS

Kareropus (rpynmna)
obmenpodecCHOHaTbHBI

Kona n HanmeHoBaHue
obmenpodecCuoOHaATEHOU

Kona u HanmeHOBaHWE MHIUKATOPA
JOCTHXEHUS 0011enpodeccnoHaIbHOM

0a3bpl U MECTOPOXKICHUM
TOJIE3HBIX MCKOITAEMBIX

X KOMITETECHITUI KOMIIETEHIINH KOMIIETEHIIUH
[Tpumenenue OIIK-2 Cnioco6en | U/11 OIIK-2. 3HaeT MeTOObI u
(dbyHIaMEHTATbHBIX MPUMEHSITh METOAbl U | CHOCOOBI  I'€0JI0r0- 3KOHOMHUYECKOM
3HAHUMN CIOCOOBI r€0JIOr0- | OLIEHKM MHWHEPATbHO- CBIPbEBOM 0a3bl

SKOHOMUYECKON OIICHKH | U MECTOPOXKICHUMN MOJIE3HBIX
MHUHEpPaJIbHO- CBhIPbEBOM | HICKOTIAEMBIX

N2 OIIK-2. YMeeT nmpuUMeHSTh CBOU
3HAHUS HAa TTPAKTUKE
N3 OIIK-2. Bmageer MeTomaMu u

criocobamu reoJIoro-
3KOHOMHUYECKON OILIEHKU
MUHEpPAJIbHO- CBIpbE€BOM  0a3pl U
MECTOPOKIAECHUIN TOJIE3HBIX
HUCKOTMAaeMbIX

4. CTPYKTYPA JUCHUITINHBI

OO0mmast TpyI0eMKOCTh JUCHUILIAHBI cocTaBisieT 7.00 3a4eTHBIX enuHUIbI, 252.0 akageMruIecKux

4acoB.
1 —Ne i/t

2 — Tema (pa3men) IUCIUIUIMHBI, KypcoBas paboTa (IIPOEKT), MPOMEKYyTOUHAST aTTECTALIS




3 — Cemectp

4 — Buipl KOHTAKTHON paOOThI U TPYIOEMKOCTH (B aKaIEMHUYECKUX Yacax)

4.1 — JI (JIexunm)
4.2 — JIlekuuy B BUAE NPAKTUUYECKOM MTOATOTOBKHU

4.3 — 113 (ITpakTryeckue 3aHSATHS)

4.4 — IIpakTUyeckue 3aHATUS B BUAEC MPAKTUYECKOMN IMTOATOTOBKU

4.5 — JIP (JTabopaTopHbie paOOTHI)

4.6 — JlabopaTopHble paOOTHI B BUI€ MPAKTUIECKON TTOATOTOBKHU

4.7 — UKP (Muas xoHTakTHas padoTa)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYyUEeHMS)

4.9 — KO (KoHTpoIb Ha 3K3aMeHe)

5 — KoHTpoIb (B aKaJeMHUYECKHUX Yacax)

6 — CaMocTrosTenbHast paboTa (B akaJIeMUYECKUX Yacax)

7 — @OpMBI TEKYLIETO KOHTPOJISI YCIIEBAEMOCTHU

1 2 3 4

4.1142(43[44|45]|4.6]|4.7

4.8

4.9

1 Mopdomnormueck | 3
re 0ocoOeHHOCTH
KPUCTAJUINYECKH
X
MHOTOTPAHHHUKO
B ¥ YUEHHE O
CHUMMETPUHN

14

Ycerublit
OIpoC

2 Toueunsle u 319 8 4
MIPOCTPAHCTBEHH
bI€ TPYIIITHI,
METOIBI
MMPOEKTUPOBAHU
a1

16

YcrHbIN
OIpocC

3 OcCHOBHBIC 4 |4 4 6
MMOHATHUS
MHHEPaJIOTHH.
JlnarHocTuyecku
€ CBolicTBa
MUHEPAJIOB,
TIPUHITATIBI
COBPEMEHHOM
KiaccuuKaIu
MHHEPAJIOB.

20

YcTHBII
OTpocC

4 Kiaccsr, 4 |6 6 4
TTOIKITACCHI,
CPYIIIIBI
MUHEPAJIOB,
MUHEpAaJIbHbIC
BHIIBI U
Pa3HOBUIHOCTH
C OTIICaHUEM
ocobeHHOCTEH
cocraga,
BHYTpPEHHEMN
CTPYKTYPHI,
MopdoIoruu,

22

YcTHBI
OTpocC




CBOJCTB,
YCIIOBUI
o0pa3oBaHus B
MpUpPOJIE U
WCIIOJTb30BaHUS.

5 Tunuunbie 4 |4 4
MHUHEpaJbHbIE
accolualun
MarMaTH4YecKoT
o

nporiecca,
KapOOHATHUTOB,
IIErMaTUTOB,
CKapHOB,
aJIb,OUTUTOB U
rpeN3eHoB,
TUAPOTEPMAaIbH
bI€ aCCOLIMAINH,
accolyanun
TUTIEPTEHHOTO U
MeTaMopQHuueK
OT'0 TIPOIIECCOB.
I'enesuc u
rapareHesuc.

4 22 VYcrHbii
OIpocC

6 | KypcoBas 4
paboTta

2 Jamura
oTueTa

9 OK3aMeH

0.3 |35.7 DK3aMeH

10 | Dx3amen 4

0.3 |35.7 DK3aMeH

Hroro 32.0 30.0 22.0 2010.0(06| 71.4 | 94.0

5. COAEP KAHME ITNCHUITIIMHbI

5.1. Jlekuun

Ne i/ Haumenosanue TeMbl
n (pa3znena)

CopepxaHue TeMbI (pa3aena)

1 Mopdomoruueckue
OCOOEHHOCTH
KPUCTAJITNYECKUX
MHOTOT'PAaHHUKOB U YUYEHHE O
CUMMETPUU

ITpenmer Kpuctayorpadumu, MUHEPAJIOTUH.
OCHOBHBIE TTOHSTUS u MPe/ICTABIICHUS
Kpuctaorpaguu, ucropus pa3Butus. OCHOBHBIC
3aKOHBI ~ BHYTPEHHEro  CTPOCHHUS  KPHUCTAJUIOB.
dyHAaMeHTaIbHbIE 3aKOHBl KpHCTauiorpadhuu U
KpaTKasi UICTOpUYecKas CripaBka pa3Butus. Onepanuu
u 3JIEMEHTBI CUMMETPUU KOHEYHBIX
¢duryp. Kareropuu, cunronuu, siueriku bpase. 3akoHbI
Beiica, ["atou, ungexkcel Musiepa, Beiica.

2 Toueunsle u
MPOCTPAHCTBEHHBIE TPYIIIIHI,
METOBI

MPOEKTUPOBAHUS

Mertonbl NpPOEKTUPOBAHMUS KpHUCTAI0B. CHMBOIMKA
ToueuHblX Tpynn cummerpuun bpass, Ilendmuca,
I'epmana- Morena. BeiBog 32 TOYEYHBIX TIpyI
Morena. BbiBog 32 TOUYEUHBIX T'PyHIl CUMMETPUH B
o6o3nauenusix ~ nmo  Uendmucy. I'pymmser ¢
€IMHUYHBIMU HAIlpaBJIEHUAMHU. BbIBOI TOYEUYHBIX
IPYII cuMMeTpuu 0e3 eMHUYHBIX HanpaBieHui. [IBa
crocoba BbIBO/A TPy 6€3 eMUHUYHBIX HAIIPaBIICHUM.
Mopdonoruss KpucramuioB. BbeiBog mpocThix ¢opm
KPUCTAJUUIOB B IPyMIIAX pa3HbIX CUHTOHUH.

3 OCHOBHEIE

Ilpenmer  muHepasiorud.  OCHOBHBIE  MOHSTHUS,




IMOHATUA
MUHEPAJIOTHH.
JIMarHOCTUYECKHE CBOMCTBA
MHUHEPAJIOB,

MIPUHIIATIBI

COBPEMEHHOU
Kiaccuukauu
MHHEPAJIOB.

ucropuueckue  srambel  pasBuTud.  Dusnueckue
CBOWMCTBA KPUCTANIOB M MX 3aBUCUMOCTH  OT
BHYTpPEHHEW CTPYKTYyphl BemecTBa. Mopdomorus
MUHEPAJIOB M MHHEpPAIbHbIX arperatoB. OOIMK U
rabutyc KpucramioB. JIBOWHUKM U TPOUHUKHU
KpucTajuioB. @PDU3NMUECKHEe CBONCTBA MHHEPAJIOB.
IIBeT, uepra, Ojeck, NPO3PAYHOCTh, TBEPIOCTD,

CHalHOCTb, YAETbHBIN BEC, MArHUTHOCTb,
3JIEKTPOIPOBOIHOCTD, JIIOMUHECLICHIIMSI,
PaavoaKTUBHOCTb M Jp. THUIBI XMMHYECKOW CBSI3U B
MHUHepaJsiax. ITonsTue 0 npoleccax
MHHEPAIO00pa30BaAHUS: MarMaTH4YeCKOM:
MErMaTUTOBOM, IMTHEBMATOJIMTOBOM,
TUIPOTEPMATIBHOM, MeTamopduueckom,

MCTACOMATHUYCCKOM, THIICPI'CHHOM.

Knaccnr,
ITOJIKJIACCHI,
TPYIIIIBI
MUHEPAJIOB,
MUHEpaJIbHbIE
BU/BI U
Pa3HOBUIHOCTH
C OIMUCAaHUEM
0CcOOEHHOCTEH
cocTaBa,
BHYTpPEHHEH CTPYKTYPBHI,
Mopdoaoruu,
CBOICTB,
YCIIOBUM
o0pa3zoBaHus B
MIpUpoJIe U
HCITOJTb30BAHUS.

PacnpocTpaHeHHOCTh MHHEPAJIOB B 3€MHOW KOpe U
MaHTuu. IlogpasgeneHne MuHEpajaoB Ha MOPOAO- U
pyaooOpa3syrouiue, AKLIECCOPHBIE, penkue u
BTOpUYHble. MUHepaabHble BUAbl U PA3HOBUIHOCTHU.
[Ipouenypa omnucaHuss MHHEPAIOB (XUMUYECKUI
COCTaB C yKazaHueM QOPMYIbl W  BaKHEHIIHMX
IIpUMeceH, 0COOEHHOCTH KPUCTAJUINYECKOMN
CTPYKTYpPHBI, hopMa BBIJEIICHUS], TJIaBHbIE (pU3MUECKUe
CBOMCTBA M [JUArHOCTUYECKHE IPU3HAKU, YCIOBUS
HaxoxAeHus: B npupoae). OOmas xapaKTepucTuka U
yCcIIoBUSI 00pa3oBaHusT B mOpupoae. MeTabl.
[Monymeramnbl. Hemeramnel. Cynbduabl, OKCHIBI U
ruapokcuabl. Cynb@uabl 1 UX aHAJIOTU. ["aloreHuabl.
KapOoHnatel. ob6pa3zoBanust B npupone. Hurtparts.
Cynbdatel. dDocdaTel, apceHaTbl W BaHAIATHI.
Bombsdpamarer, momubmater m xpomathbl. bopaTsl.
CunmMkaThl ¥ aTIOMOCUIIMKATHI.

Tunuynbie
MHHEpPaIbHbBIE
accoIuanuu
MarmMaTHu4ecKoro
npoliecca,
KapOOHATHUTOB,
IerMaTUTOB,
CKapHOB,
aTbOUTUTOB U
TPEN3EHOB,
TUAPOTEPMAIIbHBIC
acCcoIUaIiu,
accoruanuu
TUTIEPTEHHOTO U
MeTaMophuUeK
OT'0 TMPOIIECCOB.
I'enesuc u
rapareHe3uc.

[Taparenernueckue accolMalii MHUHEPAJIOB U HX
TCeHeTUYECKHME TIPU3HAKM TIPH  PA3HBIX  YCIOBUSX
oOpazoBanus. CoBpeMeHHbIE TPEACTABICHUS O
reHe3nce MHUHepasoB. [J1aBHbIE T'€HETUYECKUE THIIbI
MUHEPAI000Pa3yIOIINX MPOILIECCOB - IHAOTEHHBIE (B
TOM qucie MeTaMophUuUecKue) u
9K30TE€HHbIE. MarmaTuueckue MUHEpaJIbHbIC
accouuanuu. ITonsiTue o xkapOoOHATUTAX U pa3JIMYHbIE
npencraBieHuss o0 uX reHesuce. MMHepalbHbIE

accoquannu IICrMaTUTOB. FI/I,Z[pOTepMaJ'IBHBIG
MHUHEPAJIbHBIC accouanunu. KonTakToBO-
METACOMATHYCCKUC IIpOUECCChI. MI/IHepaJ'ILHI)Ie

accollaliid CKapHOB. MuHepalbHbIE AacCOLUAINN
anpOuTUTOB U TpeizeHoB. I[lonstus "ampOutuT" U
"rpeiizen". MuHepanbpHble aCCOIMALIMM TUIIEPTEHHBIX
MPOIIECCOB. MuHepaibHbIe acconuanuu
MeTamopduuecknx odpazoBaHuii. MeTaMoppOTreHHBIC
(dhamumn.

5.2. IlpakTuyeckue 3aHATUS

Haunmenosanne TeMbl

CopepxaHue TeMbl




Mopdonoruyeckre 0coOeHHOCTU
KPHUCTAIUTAYECKUX
MHOTOTPaHHUKOB U yUEHHUE O
CUMMETPHH.

[TpaBuna B3aMMOIEHCTBHUS 3JIEMEHTOB CUMMETPUU U UX
UCIIOJIP30BaHHUE TIPH BBIBOJE 32 KPUCTATUIOT paPUISCKIX
ToueyHbIX Tpymin. [IpoekTupoBaHue, U3y4eHUE METOIOB
MMPOEKTUPOBAHUS KPHUCTAJIJIOB: cepuueckue,
crepeorpaduieckue, THOMOHUYECKUE,
rHoMocTepeorpaguueckue mpoeknuu. Cetka Bymnbda.
Koopnunatsi j, r. Onpenenenne «eIMHUYHON TpaHn», ee
BBIOOD B KpPHUCTA/UIaX pa3HbIX CHHTOHUH. ['paduyeckuit
METOJ] OIpeJieJIeHUs] TpaHel u pedep kpucrtauia. Meron
pasButus 30H. IlpeoOpa3oBaHme WHACKCOB pebep
KpucTalljia. Beruncienue MaTpuil mpeodpa3oBaHus ocei
MPpU  Pa3]IUYHBIX 3aJJaHUSIX KOOPJMHATHBIX CHCTEM.
3aBucumocth Mexay crapor (XYZ) u HoBoit (X'Y’Z)
KOOpPAWHATHBIMU cucteMamu, Mmexay crapeimu (hkl),
[rst] u HoBeIMU (HKL), [RST] cumBomamu rpaneit u
pebep.  IIpeoOpa3oBaHwe  KOOPIMHATHBIX  OCEH.
[IpeoOpa3oBanrie  WMHAEKCOB TIpaHed  KpucTajua.
y3JIOBBIX CETOK.

ToueuHble U IPOCTPAHCTBEHHbIE
TPYIIIBI, METO/IbI
IIPOEKTUPOBAHMSI.

I'padmueckne  MeTonpl  MHAMLIMPOBAHUS  IpaHei
KPUCTAJJIOB M  OIpPENEIeHHEe MX TIeOMETPUYECKHX
KOHCTaHT. Meron pa3Butus 30H. Onpenenenue
FEOMETPUYECKUX KOHCTAaHT Kpucrtaiua. OnpeneneHue
MO3ULUNA T'PAaHU METOAOM pa3BUTHUS 30H. OmnpeneneHue
CUMBOJIOB I'paHel KpucTajula METOAOM pPa3BUTHUS 30H.
Merton xocunycoB Bynbda. OmnpeneneHue BBIXOAOB
KOOPAMHATHBIX OCEH TPHUKIMHHOTO KpHCTaula W
CUMBOJIOB €ro TpaHeld MeTOJIOM KOCUHYCOB Bymibda.
Onpenenenne reoMEeTPUYECKUMX KOHCTAHT KpHUCTAJLIA.
Ornpenenenue Mo3UIUIA OCHOBHBIX I'paHel KpucTasuia 1o
ero anemeHTam. [locrpoeHne mpoekunii KOOPAUHATHBIX
rpadeil. OrnpenerieHUe MOJIOKEHUSI €IMHUYHOM T'paHM.
BbeiBOI TOUEYHBIX Tpynn CUMMETPUM C €OUHUYHBIMU
HAlpaBJICHUSIMU C  KCIOJIb30BAHMEM  CHUMBOJIUKHU
[llendnrca, TOYEUHBIX TIpynn  CHUMMeTpun  Oe3
€IMHUYHBIX HAITPaBJICHUM.

OCHOBHBIE ITOHATUS
MHHEPaIoTuu. JInarHoCTUUECKHe
CBOMCTBAa MHUHEPAJIOB, TPUHITUITHI
COBPEMEHHOM KiTaccuuKammm
MUHEPAJIOB.

OCHOBHBIE MOHSITUS, UCTOPUYECKUE ITANbl PA3BUTHUS.
Du3znyecKkue CBOMCTBA KPUCTAJJIOB U UX 3aBUCHUMOCTH
OT BHYTPEHHEM CTPYKTyphl BemiectBa. Mopdomorus
MHUHEpPAJIOB W MUHEpPAIbHBIX arperatoB. OOIUK U
rabutyc  KpuctajuioB. JIBOWHMKM U  TPONHUKHU
KpuctajuioB.. Pu3nueckue CBOIiCTBa MUHEpaIoB. L[Ber,
yepTa, OJieCK, MPO3pavYHOCTh, TBEPIOCTb, CMAWHOCTb,
yIEIbHBIA BEC, MAarHUTHOCTh, 3JEKTPONPOBOIHOCTb,
JIOMUHECUEHIMS, PAJAUOAKTUBHOCTh MW Jp. Tumbl
XUMUYECKOU CBsA3M B MUHepanax. [lonsaTre o nmpoueccax
MUHEpAI000pa30BaAHUS: MarMaTU4eCKOM:
IIErMAaTUTOBOM, ITHEBMATOJIIMTOBOM, TUAPOTEPMAIbHOM,
MeTaMOp(PHIECKOM, METACOMATHYECKOM, THIIEPTEHHOM.

Knaccel, moaknaccel, rpynmnsl
MUHEPAJIOB, MUHEPAIIbHbIC BUIBI U
Pa3HOBHUIHOCTHU C ONTUCAHHEM
0coOeHHOCTel cocTana,
BHYTPEHHEH CTPYKTYPHI,

OmnpeneneHye M ONMCAHME MHMHEPAJIOB TaJOTE€HUIOB,
KapOOHATOB, HUTPATOB, cylbdaToB. OmnpeneneHue u
omucanue (¢ochaToB, aApCEHATOB M  BAHAIATOB,
BOJIb()pamMaToB, MOIMOATOB U XPOMATOB. XUMUYECKUI
COCTaB, CTPYKTypa, (OPMBI BbIACIEHUS, (U3MUECKUE




MOPGOJIOTUH, CBOMCTB, YCIIOBUM
00pa3oBaHus B MPUPOJIE U
HCIIOJIb30BAHUS.

CBOICTBa, reHETUYECKHE TPU3HAKH TaJOTEHUIOB, COJIEi
KUCIOPOAHBIX KHUCIOT. OmnpeneneHne U ONMUCAHHE
CIWJIMKATOB, AaJTIOMOCHJIMKATOB. XHWMUYECKUH COCTaB,
CTPYKTYypa, (popMbI BbIAETICHUS, (PU3NUECKUE CBOWCTBA,
FeHETUYECKHWEe MpPHU3HAKKM  CHIMKATOB. OCTpOBHBIE
cunukaTel. OmnpeneneHre W OMHMCAHME LIEMIOYEYHBIX H
JICHTOYHBIX CHJIMKATOB. «THUIHWYHBIE MUHEPAJIbHBIE

accolaIuu MarMaTHU4eCcKOro npoiiecca,
KapOOHATUTOB, METMATUTOB, CKapPHOB, AJbOWTUTOB H
IpEel3eHOB, TUIPOTEPMATbHBIE accolualuu,

accolualuyu TUIEPreHHOro M MeTaMop(dUUecKoro
MporeccoB»: THUIMMYHBIE MarMaTUYeCKUe MHHEpPaTbHbBIE
ACCOIIMAINH. I'enesnc u rapareHes3uc.
[Taparenernueckue accoumanu MUHEPAJIOB H  UX
FeHeTUYECKHE TMPU3HAKKM TIPU  Pa3HBIX  YCIIOBUSIX
00pa3oBaHUS. Kapbonatursi. MuHepasbHbie
acCoIMaIuy TIErMaTUTOB.

TunuuHbple MUHEPAIbHbBIE
accolaliii MarMaTU4eckoro
npouecca, KapoOoOHaTUTOB,
MErMaTUTOB, CKAPHOB,
alTbOUTUTOB U I'PEH3EHOB,
TUAPOTEPMAIIBHBIE ACCOLIMALINH,
accollMaluy TUIEPreHHOTo U
METaMOP(PHUECKOTO MPOIIECCOB.
I'enes3uc n naparenesuc.

I'mapoTtepmanbHbIe MUHEpAJIbHbIE accolLMAalInH.
KonTakToBo- METACOMATHUYECKIE MIPOIIECCHI.
MuHepaibHbIE accolMalun CKapHOB. OO61ras
XapaKTEepUCTUKA  KOHTAKTOBO-  METACOMATHUUYECKUX

MPOIIECCOB MHUHEPAIO00pa30oBaHusl. Pa3andHble THUIIBI
MHUHEPATbHBIX O00pa30BaHUNA TIPU METACOMATHUUYECKUX
npoieccax. V3BeCTKOBbIE M MarHe3ualibHbIe CKApHBI.
O6pa3oBaHre MUHEPAJIOB U MUHEPATBHBIX acCOIUAINA
B CKapHax M poroBukax. [ 'maporepMalibHbIC U3MEHEHUS
CKapHOBBIX MMUHEpPANOB. TUMUYHBIE [JI1 CKAapHOB
accolualMyu  PyIHBIX  MHUHEpajoB. MuHepalbHbIC
accolanuyu ajdbOUTUTOB U TpeiizeHOB. MUHepabHbIE
aCCOIMAIlU TUTIEPTeHHBIX mporieccoB. OOIIMe yCIOBUs
u (GaKTOPBI, ONMPEASISIONINEG XapaKTep TUIEPTEHHBIX
MPOLIECCOB. MunepanbHbie accoluyanuu
MeTaMopduueckux oopazoBaHuil. OUBHKO- XUMHYECKAS
XapaKTepHUCTUKa TPOIECCOB OOpa30BaHUS MUHEPAIOB
NpU PETHOHAJbHOM MeTamMopdusme. MuHepaIbHbBIE
acconuanuu B METaMOP(PUUYECKUX MECTPOKICHUSX:
JKEJIE3UCThIE KBAPIUTHI, CUJUTMMAHUT- JIUCTCHOBBIE
MOPOJIbl, MECTOPOXKICHUS HaXIaKa, KOpyHaa, rpadura,
OKHCHO-CHJIMKATHBIX MapTaHIEBbIX Py U JIp.

5.3. JlaGopaTopHble 3aHATUS

HaumenoBaHue TeMbl

Coz[epx(aHI/Ie TCMBbI

Mopdomorudeckne 0COOEHHOCTH
KPUCTAJTHIECKUX
MHOTOTPaHHUKOB U yUEHUE O
CUMMETPHH.

MakpocKkonmu4YecKre  MPU3HAKA  KPUCTATUTUYECKHUX
BEIIECTB. B3amMOneNcTBUE PEHTIEHOBCKUX JIy4ell C
KpUCTAJUIMYECKUMH Tenamu. OrnpenerneHre 3J€eMEHTOB
cuMMeTpuM. 30HalIbHass  Kpuctauiorpadusa.  3akoH
nosicoB. MojenupoBaHue NPOCTHIX (OPM MHUHEPATOB
pa3NIUYHBIX ~ CUHTOHUMU.  CBs3b  CTPYKTYphl  CO
cBoictBamMu. OCOOEHHOCTH IITPUXOBKM Ha TpaHsIX
KPHUCTAJUIOB MUPUTA.

ToueyHble U MPOCTPAHCTBEHHbIE
CpYIIIbI, METO/IbI
MIPOEKTUPOBAHUS.

l'onnomerpuyeckue MOCTPOECHUSI. MeTobl
MPOEKTUPOBAHUSL KpUCTAIUIOB. BbiBog 32 TOYEUYHBIX
rpynn cumMeTpun B oOo3HaueHusx 1o Ilendmucy.




I'pynnel ¢ enMHMYHBIMU  HampaBlieHUsSMH. BbiBOJ
TOYEUHBIX  [PYIIl  CUMMETpUM  0€3  E€IUHUYHBIX
HAITPpABJICHUM. [Ba crocoba BBIBO/IA.

Mopdonoruueckue Uccae10BaHus KPUCTAILIOB.

OCHOBHBIE MTOHATHUS
MuHepanoruu. Jluarnoctuyeckue
CBOMCTBAa MUHEPAJIOB, TPUHIIUIIBI
COBPEMEHHOM Ki1accuuKamm
MUHEPAJIOB.

OmnpeneneHue  MUHEpAJIoOB MO  JUATHOCTUYECKUM
npuzHakaMmM. PU3NYECKUE CBOMCTBA KPUCTAIOB M HX
3aBUCUMOCTb OT BHYTPEHHEH CTPYKTYpbl BEIIECTBA.
LlBer, wueprta, Ojeck, MNOPO3PaYHOCTh, TBEPAOCTb,
CITAHOCTbh, yJIENIbHBIN BeCc, MarHUTHOCTH U Ap. Illkana
Mooca. OnTuyeckue CBOMCTBA MUHEPAJIOB.

Kitacesl, monkimaccesl, rpymnisl
MUHEPAJIOB, MUHEPATbHBIC BUJIBI U
PA3HOBUIHOCTH C OITUCAHUEM
0COOEHHOCTEM cocTasa,
BHYTPEHHEH CTPYKTYPHI,
MopdoIoTum, CBOMCTB, YCIOBHI
00pa30BaHus B IPUPOJIE U

labutyc. Ilpoctie (HOpMBI KPHUCTANIOB MUHEPATOB
pa3NMUuHbIX CHHrOHUH. OnucaHue TMPOCThIX GHOpPM
KPUCTAJIJIOB., TEHETUUECKUE MPU3HAKU CYJIb(GUAOB U UX
AHAJIOTOB, OKCUIOB M THAPOKCUAOB, CUIMKATOB. CBs3b
CBOMCTB MHHEDPAJIOB CO CTPYKTypOM Ha HpPUMEPE
CIWIIbBUHA, TpaduTa, MUHEPAIOB TPYIIIBI CITIO, TUPUTA,
rpoccyisipa U Ap. XUMHMYECKHM COCTaB, CTPYKTYpa,

WCIIOJIb30BAHUS. dhopmpbl BBIJICIICHUS, (buznyeckue CBOIICTBA,
FEHETUYECKUE TNPU3HAKU TaJOrE€HUJIOB, CAMOPOJHBIX
3JIEMEHTOB, CHUIMKATOB, CYJIb(UI0B U AP.

TunuyHble MUHEPAJIbHBIC HccnenoBanne wwuHepanbHblx nutngoB. [eHesuc wu

accolMalii MarMaTU4ecKoro rapareHe3uc. [Taparenernueckue accolualuu

npouecca, KapooOHaTUTOB,
MErMaTUTOB, CKAPHOB,
aTbOUTUTOB U I'PEH3EHOB,
TUAPOTEPMAJIbHBIE ACCOLIMALINAH,
accollMalluy TUIIEPreHHOTO U
MeTaMOP(pHUECKOro MPOLIECCOB.
I'eHe3uc n naparenesuc.

MMHEPAJIOB U UX F'EHETUUYECKUE MPU3HAKHU IPU PA3HBIX
ycrnoBusix  obpaszoBaHusl. « TUNIMUHBIE  MUHEpaIbHBIC
accolnualuu MarmMaTu4ecKoro npolecca,
KapOOHATUTOB, IErMATUTOB, CKApHOB, AJbOUTUTOB H
IPEU3eHOB, TUIPOTEPMATbHBIE accolualluu,
accollMaluyd  THUIMEePreHHOro M MeTaMop(UYecKoro
nporeccoB». PeHTreHogas3oBbIli aHaJIM3 MUHEPAJIOB.
HenpepsIBHBIN psii TBEPABIX PACTBOPOB HA IIPUMEPE
MMHEPAJIOB IPYIIILI MOJIEBIX 1IMaToB. Ma30BbIil aHAIN3

MHUHEpAJIOB B COCTaBe TOPHBIX IOpoaA. AHamu3
CMEIIaHHOCITOMHBIX CTPYKTYP MUHEPAJIOB.
CTpyKTypHBIE 0COOEHHOCTH npeodpa3oBaHU
«ueomuTl] nmoneBorMmmary. JlmarpamMmsel COCTOSIHUSA.
Meroa Ctroapra-Paiita.
6. CAMOCTOSTEJIBHASI PABOTA
Ne | HaumeHnoBaHue TeMbI Coneprxanue Temsl (paszzaena) TpynoemkocTh
/11 (paznena) B
aKaJeMHUYECKHX
yacax

1 Mopdomoruueckne
O0COOEHHOCTH
KPUCTATUTMYECKUX
MHOTOT'PaHHUKOB u
yueHHE O

CUMMETPHUHI

KoHcnektupoBaHue, noAroToBKa Kk onpocy | 14

2 Toueunsle u
MIPOCTPAHCTBEHHBIE
TPYIIITHI,

METO/bI

KoncnektupoBaHue, noaAroToBka kK onpocy | 16




IIPOCKTUPOBAHUA

3 OcHOBHbBIE KoucnektupoBanue, noAroToBka k onpocy | 20
MTOHSATHUS
MUHEPATOTHH.
Juarnocruueckue
CBOJCTBA
MUHEPAJIOB,
MPUHLIATIBI
COBPEMEHHOM
Knaccupukammu
MUHEPAJIOB.

4 Knaccsl, KoHcnektupoBaHue, nOAroTOBKa K onpocy | 22
MOKJIACCHI,
CPYIIIIBI
MUHEPAJIOB,
MUHEpaJIbHbIE
BHJIBI U
Pa3HOBUIHOCTH
C OMMCaHUEM
0COOEHHOCTEN
coCTaBa,
BHYTPEHHEN
CTPYKTYDBHI,
MopdhOJIoTUH,
CBOICTB,
yCIIOBUU
o0pa3oBaHus B
MpUpoJie 1
UCIIOJIb30BAHUSI.

5 Tunuunsle KoHcnektupoBaHue, nOAroTOBKA K onpocy | 22
MUHEPAIbHbIE
accolanuu
MarmMaTH4ecKoro
nmpouecca,
KapOOHATUTOB,
NErMaTUTOB,
CKapHOB,
aTbOUTUTOB U
I'PEN3EHOB,
TUAPOTEPMAJIbHBIE
accolManuu,
accolanuu
TUIIEPTEHHOTO U
MeTaMopduuek
Or0 IPOIIECCOB.
I'enesuc un
napareHe3uc.

7. OBPA3OBATEJIBHBIE TEXHOJIOI'U

B paMkax TeXHOJOrMYECKOro MOAXOAa OyIyT MCIOJIb30BAHbI CIEAYIOUIME TEXHOJIOTHH: -
KJIACCUYECKOE JIEKITMOHHO- CEMUHAPCKOE 0OyueHue: NHGOPMALIMOHHAS JICKIIUS, TTPOOIeMHAas
JIEKITUs, JIEKIUs- BU3yaJu3allusi, CEeMUHApP- TUCKYCCUS, - HH(POPMAIIMOHHBIE TEXHOJIOTUU
(anmexTpoHHBbIe yueOHble m3nanus) 1. byuko M.B. Meroaunueckue ykazaHHs K KypCOBOMY



MpoeKTUpoBaHUi0 1o nuctuiuimHe «Kpucrammorpadus w  muHepanorus». Yacts 2.
Cynbdartel, kapboHaTsl. YueOHO![| wmeTommueckogiocobme/ byuko WM.B. — BrnaroemieHck:
N3n- BO AMmI'Y, 2014.- 46c. http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/5451.pdf [http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/5451.pdf] 2. Byuko MW.B. VYuebnoe mocobue 10 IUCIHUTUINHE
«Kpucramnorpapuss m wmunepamorus». Yacrp 1. Cwmmkatel. Y4eOHO- METOIUYECKOE
nocobue/ byuko W.B. —bnarosemenck: U3a-Bo AMmI'Y, 2014.- 34c. http://irbis.amursu.ru/
DigitalLibrary/ AmurSU_Edition/6901.pdf  [http://  irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/6901.pdf]

8. OLIEHOYHBIE CPEJICTBA JIJI1 [TIPOMEXYTOYHOM ATTECTALIUU
OneHOYHBIE CPEACTBA JISI MPOBEACHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH HAaXOISTCS B
(boHIe OLIEHOYHBIX CPEACTB Mo auciuiunie «Kpucramiorpadust 1 MuHepaaorus», KOTOpbIi
pa3pabaThIBacTCS B COOTBETCTBUU C JIOKAITbHBIM HOPMAaTUBHBIM akToM AMI'Y.

[TpumepHbIe BOIPOCHI K 9K3aMeHy (3 ceM.):

1. TIIpeamert kpucramiorpaduu, MUHEPATOTHH.

2.  MHcropuueckue ceaenusi. K. Pentren, M. Jlays, V.I'. bperr, Y.JI.

3. Ilpeamert kpucramiorpaduu. OCHOBHbIE TOHSTHS.

4. MakpoCcKONMYEeCKHe  NpPU3HAKKM  KPHUCTAJUIMYECKUX  BELIECTB:  OAHOPOIAHOCTb,
AHU30TPOINMUS, OTPAHKA, CHMMETPHUSI.

5.  Hcropuueckue cBenenus. Paboter M. Kemepa, B. JlaBuccona.

6. OcHoBanue kpuctajiorpacduu kak Hayku. Padoter H. Ctenona, M. JlomoHocoBa, Pome
ne JInms.

7. 3axoH mocTtosiHCTBA yrioB. ['eomeTpuueckas kpucramiorpadus. Onbeitel D. bapTonuna.
8.  OrtkpeiTue 3dpdexra nynperomieHus. Kpucrammoonrtuka. Kpucramiopusuka. X.
I'roitrenc. Pene K. INaron.

9. 3axkoH pamuoHaabHOCTH OTHOIIeHU mapameTpoB. M. I'eccenp. X. C. Beiic.

10. 3akon mosicoB. 3oHanmbHas kpucramiorpadus. O. bpase. 14 Tumos siaeek, 32 TpymHmsI
CUMMETPHH.

11. Teopus cummeTrpun. A. I'agonus.

12. BoiBog 32 kpucTamiorpadguiecKux Ipyrl.

13. T'eomerpuueckass Makpokpuctamuiorpadpus. E. @Demopos, A. Ilendmuc. 230
MPOCTPAHCTBEHHBIX TPy cuMMeTpun. ['eoMeTpruyeckass MUKpPOKPUCTAIIIOTpadus.

14. B. Pentren. OTtkpblTHUEe peHTTeHOBCKUX Jjydeil. M. Jlays. SBnenue nudpaxumum
peHTreHoBckux ayued. Y. bperr, I'. Byiabsd.

15. MeTon peHTreHoCTpyKTypHOTO aHanu3a. Hobeneckue mpemuu 1901, 1914, 1915 rr.

16. Cummetpust. Oniepaliuy U 371€eMEHTbl CUMMETPUU KOHEUHBIX (QUTYP.

17. Dnementsr cummetpuu I u 11 poga, KOHTPYSHTHO paBHbBIE M SIHAHTHOMOPQHBIE (PUTYPHI.
18. IToBOpOTHBIE OCU CUMMETPUH, FITEMEHTAPHBIN YOI IOBOPOTA, MOPSIOK OCH.

19. OcHOBHOM 3aKOH CUMMETPHUU — OTCYTCTBHUE OCEH 5-TO U BBIIIE 6-I'0 MOPSIKOB.

20. O603HavYeHME TIEMEHTOB CHMMETPHUU B CUMBOJINKE bpaBs.

21. HeakBHBaJICHTHBIE Y SKBUBAJICHTHBIE OJHOMMEHHbIE 3JIEMEHTHI CHMMETPUU B CUMBOJIMKE
bpaso.

22. 3epkanbHas TIOCKOCTh cuMMeTpuu. LleHTp nHBepcun (1IEHTp CUMMETPHH). 3epKaTbHbIE
U MHBEPCUOHHBIE OCH cUMMeTpuu. [IpaBuia B3auMoJeHCTBUS omnepaluii CHMMETPUU U UX
WCIIOJIb30BaHUE MPU BbIBOJIE 32 KPUCTAILIOrPAPUUYECKUX TOUEUHBIX TPYIII.

23. OceBas Teopema Diliiepa. MaTtemaTnueckas CripaBKa U3 TEOPUH I'PYIIIIL.

24. Ilonsitue rpynnel. ['pynmoBble akcMOMBL. B3auMoaeicTBUE 3J€MEHTOB CUMMETPUU —
rpyNnrnoBoe yMHOXkeHHe. TodeuHass Tpynma CUMMETPUM — COBOKYIHOCTb oOIllepaiui
cuMMeTpuH (Ha ipumepe rpynmnsl L331.2).

25. IloHaTHe KaTeropuu, CAHTOHUH B KpucTayutorpadgun. O603HaueHUs TPy B pa3TMIHBIX
HOMEHKJIaTypax: MIPUMHUTHUBHBIE, LEHTPAJIbHBIE, IJIaHAJIbHBIE, AKCUAJIbHBIE,
IJIAaHAKCUAJIbHbIE, WHBEPCUOHHO- IPUMUTHUBHBIE, WHBEPCUOHHO- IUIAHAJIBHBIE TIPYIIIHL.
DnemeHTapHas sueiika (sueitka bpasa). 14 Tunos sueek bpasa.



26. CuMBOJIBI T'paHeil U pedep KPUCTAIIIOB.

27. OcHOBHBIE 3aKOHBI reoMeTpUuecKoi Kpucrauiorpadun. Mumekcer Beiica u Musepa.
NupunmpoBanue.

28.3akon larom — 3aKOH pAIMOHAIBHOCTH OTHONIEHUH MmapameTpoB. UerBepTas oCh B
reKCaroHaJbHOM KpUCTAIITOrpaguyecKkoi CUCTEME KOOPAUHAT.

29. IloHsiTEe «eIMHUYHASI TpaHb», €€ BBIOOP B KpHUCTaUlaX pa3HbIX CUHIOHMI. CHUMBOJIBI
pebep kpuctaia. Y paBHEHUE INIOCKOCTU B KPUCTAILIOrpahuueckoM BapuaHTe.

30. CBs13b MEX/ly CHMBOJIAMU T'paHeit u pedep.

31. 3akoH Beiica - 3aKoH 30H. MeTo/1 pa3BUTHS 30H.

32. Metoasl  TPOGKTUPOBAHUS  KPUCTAJUIOB:  cepuueckue,  crepeorpaduueckue,
THOMOHHUYECKHE, THOMOCTEepeoTrpahudecKie MpOEKIIHH.

33. 3akoH nocrostHCTBa yriioB (3akoH H.CTeHOHA) — OCHOBA TOHMOMETPHU.

34. CuMBOIMKa TOYEUHBIX Ipynn cuMMmeTpun bpapa, Illendnuca, 'epmana-Morena.

35. BeiBoj1 32 TOUEUHBIX TPYMIl CAMMETpUU B 0003HaueHusx no [llendmucy.

36. I'pynmbl ¢ eTMHUYHBIMU HAMIPABJICHUSIMU.

37. I'pynibl 0€3 eIMHUYHBIX HATIPABICHUI.

38. I'pynmbl ¢ enMHCTBEHHON TOBOPOTHOM oCchio Cn , Cnv , Cnh .

39. I'pynma c miocKocThio 6e3pa3nuyHoi opueHTanuu Cs.

40. I'pynmiel ¢ mo6oyHbIMH ocsiMd Dn, Dnh, Dnd, o0ocHoBaHWE HEBO3MOXHOCTHU
cyuecTBoBaHus rpynm Dnv.

41. I'pyniibl O CIOKHBIMU (3epKajbHBIMU, MHBEPCHOHHBIMM) OCSIMM CHMMETPUU S1.

42. BbIBOJI TOYEUHBIX T'PYIII CUMMETPUU 0e3 eAMHUYHbIX HamnpasieHuit. ['pynnst T, O, Td ,
Th, Oh

43. J1Ba criocoba BbIBOJIA TPYII O0€3 eIMHUYHBIX HAITPaBIECHUM.

44. Mopdomorus kpuctauioB. [TorsiTue «mpocrast hopMa KpUCTATIIOBY.

45. BeIBOJ TPOCTHIX (h)OPM KPUCTAIIJIOB B TPYIIAaX pa3HbIX CHHTOHUMN.

46. Knaccugukaiiys TOYSUHbIX TPYII CAMMETPUH 110 BUAY MPOCTHIX (hopm.

47. Ilpocteie  (GopMbl B rpynnax ¢  €IMHUYHBIMU  HAIpaBJeHUSIMU.  N-
FOHAJIBHO[| THpaMuAaJbHbIE, M- N- TOHAJIbHO- MNHUPAMUJAIBHbIE, N- TOHAJIBHO-
OunUpaMuIaIbHbIC, TPAIEIO3IPUIECKUe, CKaJIeHOdApUIecKue rpymmbl. [Ipocteie hopmbr B
rpynmnax 0e3 eTMHUYHBIX HATpaBICHUN

48. J1Ba criocoba BbIBOAA. 230 MpOCTPAaHCTBEHHBIX TPYIIL.

49. TpaHCISIIMOHHBIE 2JIEMEHTBI CHMMETPUH.

50. Cneumduaeckne 1151 OECKOHEYHON KPUCTALNTNYECKON CTPYKTYPHI 3JIEMEHTHl CHMMETPUU:
IJIOCKOCTh CKOJIB3SILIErO OTPAXKEHUsI € U BUHTOBBIE OCH NS.

51. TIITOCKOCTH CKOMB3SIIET0 OTpakeHus g: a, b, ¢. KnmuHormmockoctunud .

52. BUHTOBBIE OCH nS.

53. BzaumozeiicTBrE 3IEMEHTOB MUKPOCUMMETPHH.

54. CummopdHbIe 1 HECUMMOP(HBIE TPYIIIIHI.

55. T'emucummopdHbie U acCUMMOpP(dHBIE TPYIIITHI.

ITpumepHbIe BOPOCHI K 3K3aMeHy (4 ceM.):

1. TIlpenmer munepanoruu. [Toustue o munepase. OCHOBHbIE 3TAIlbl UCTOPUU PAZBUTUS
MuHepanoruu. CBsi3b MHUHEPAJIOTUM C JpYruMu Haykamu. OCHOBHBIE HAMpaBJICHUS B
COBpeMEHHON MuHepanorud. HayyHoe M TmpakTHYecKOe 3HAUYeHUE COBPEMEHHOMU
MUHEPAJIOTUH.

2. XWUMUYECKUH COCTaB, CTPYKTypa, (OpMbI BbIAeIeHUs, (HU3NUECKHe CBOWMCTBA,
T€HETUYECKUE MPU3HAKNA MUHEPAJIOB.

3. ®Dusuyeckue CBOWCTBA KPUCTAJUIOB M UX 3aBUCUMOCTb OT BHYTPEHHEW CTPYKTYpPBI
BellleCcTBA.

4. Mopdomoruss MUHEpPAIOB U MUHEPATBHBIX arperatoB. OOIMK U TabUTYyC KPUCTAIIIOB.
JIBOMHUKMT u TPOUHUKHU KPUCTAJUIOB. ITonucuHTeTHUECKOE JIBOMHUKOBAaHHE.
CKpBITOKpUCTAJIIIMUECKUE  arperathl, KOHKPELMHU, CEeKpeuuu u 1aAp. TBepaple U
ra3oBol | JKUIKUEBKIIIOUeHHs] B MuHepanax. IlceBmomopdossl. IloHsitue o6 oOHTOreHUU
MHHEPAJIOB.



5. ®usuyeckue cBOUCTBa MuHepasioB. LIBeT, uepra, OJieck, MPO3payHOCTh, TBEPHAOCTb,
CHAMHOCTh, YAEIBHBIA BEC, MATHUTHOCTb, 3JEKTPONPOBOJHOCTb, JIOMUHECLICHIUSA,
PaanOaKTUBHOCTD U JIp. CBs3b (PU3NUECKUX CBOMCTB C COCTABOM, CTPYKTYPOH U yCIOBUAMHU
o0pa3oBaHus MuUHepaaoB (TuroMopdusm). [Ipupoaa okpacku MUHEPAIIOB.

6. XHUMHYECKHMH COCTaB MHUHEpAIOB. MmuHepajdbl KaK MHOTOKOMIIOHEHTHbIE CHUCTEMBI
MEPEMEHHOr0 cocTaBa. THUIbl XMMHUUYECKOM CBSI3M B MMHepaiax (MOHHAas, KOBAJIEHTHas,
MeTaJUIMYecKasi, MEeKMOJIEKYJIIpHas). ATOMHbIe M MOHHbIE paauychl. KoopanHanmoHHbIe
Yyucia U KOOPIUHAIIMOHHBIE MHOTOT pAHHUKH.

7. T'maBHeiiline TUMBI KPUCTAUIMYECKUX CTPYKTYP U UX CBSI3b C XMMHUUYECKHUM COCTaBOM
BELLECTB U KPUCTATTIOXUMUYECKUMH OCOOEHHOCTSIMU UX 3JIEMEHTOB.

8. I'maBHelmme OCOOEHHOCTM pOCTAa KPUCTAUIOB B JA0OPATOPHUSAX, 3aBOJCKHX U
MPUPOAHBIX YCIOBUSIX.

9. Wzomopdusm. Tunsl uzoMmopdpHbIx 3aMeiennii. CTpykTypHOe yrnopsigodeHue. TBepabie
pactBopbl U ux pacnad. [lomumopdusm. IMomutunus. CmemaHOCTONHBIE CTPYKTYPBI.
MeraMukTHBIE MHHEpATBl. AMOpGHOE, CTeKI000pa3HOe © KOJUIOMAHOE COCTOSIHHE
BemecTBa. Pacuer xummueckux (opmyn muHepanos. M300pakeHne MHOTOKOMITOHEHTHBIX
CUCTEM Ha IIJIOCKOCTH.

10. IIpoucxoxaeHnne MU U3MEHeEHHEe MHHeparioB B mnpuponae. I[loHsTue o mpoleccax
MUHEPaI000pa30BAHUS: MarmMaTH4ecKoM: MEerMaTUTOBOM, MTHEBMATOJIUTOBOM,
TUAPOTEPMATBHOM, METAMOP(PHIECKOM, METACOMATHYECKOM, THIIEPTEHHOM.

11. PacnpocTpaHeHHOCTh MUHEPAJIOB B 3¢MHOU Kope U MaHTHH. [loapa3nenenue MuHepanoB
Ha MOPOJI0- U Pya000pa3yrolue, akIeCCOpHbIe, PeIKUe U BTOPUUHBIE.

12. CoBpeMeHHbIE METOJbl HCCIEOBAHUS COCTaBa W CTPYKTYPbl MMHEPATIOB: METOJIb
CHIEKTPOCKONMM TBEPAOrO Tella, PEHTIEHOCHEKTPAJIbHOIO M PEHTIEHOCTPYKTYPHOT'O
AHAJIM30B, JJIEKTPOHHON MHUKPOCKOIMHU BBICOKOro paszpemieHuss u ap. llojeBbie MeToabl
JMAaTHOCTUKU MUHEPAJIOB.

13. IlpuHIuUnbl, JieXxalde B OCHOBaX COBPEMEHHBIX KJIacCU(UKALMN MHHEPAIOB.
Kpucramnoxumuueckas cuicteMaTika MUHEPaJioB. MuHepalibHble BUABI U PA3HOBUIHOCTH.
14. Camopoasbie 25ieMeHThl. O0I1as XxapakTepuCcTUKa U YCIOBHUSI 0Opa3oBaHUsl B MPUPO/IE.
XUMHYECKUN COCTaB, CTPYKTYpa, GOPMBI BBIJEICHUS, (pU3ndYecKre CBOMCTBA, TeHETUYECKHUE
MIPU3HAKHA CAMOPOJIHBIX 3JIEMEHTOB,

15. Metauibl: Menb, cepedpo, 30JI0TO, TUIATUHA, MOJUKCEH, CAMOPOJIHOE JKEJIe30, KaMaCHT,
TOHUT.

16. I1omymeTabl: MBIIIbSIK, CypbMa, BUCMYT.

17. Hemerasutel: anMas, rpaduT, JTOHCIACUITUT, cepa.

18. Cynbdunpl U uX aHaloru. XUMHUUYECKHH COCTaB, CTPYKTypa, (POpPMBI BBIIEICHUS,
¢u3nyeckue CBOICTBA, TIEHETUYECKHME MPHU3HAKU CyJbPUAOB M UX aHajoron. OOmas
XapaKTepUCTUKA W YCIOBHUSI 0Opa3oBaHus B mpupose. OCHOBBI CUCTEMATUKHU CYIb(UIOB U
ux aHayoroB. [IpocTeie Cyab(hUIB U UX aHATIOTH: APT€HTUT, AKAHTUT, XaJbKO3WH, TAJICHUT,
cdanepur, KUHOBaph, MEHTIAHIUT, TPOUIUT, MUPPOTUH, HUKEINH, aHTUMOHUT, BUCMYTHUH,
AyPUIIUTMEHT, MOJIUOIEHUT, peaibrap, MMaaibTHH, XJTOAHTHUT.

19. [IBoiiHble Cyab(pUIbI: XalIbKOMUPHUT, CTAHHUH, OOPHUT, KOBEIUIMH. Jucynbhuabpl U ux
AHAJIOTH: MUPUT, KOOATBTUH, MAPKA3UT, APCEHOIUPHUT.

20. CnosxxHble cyIb(pUAbl U UX aHATOTH: OJIEKJIbIE PY/bl, TUPAPTUPHUT, IPYCTUT, OYIaHKEPUT,
JOKEMCOHMUT.

21. XuMuueckuii coctaB, CTPYKTypa, (opmbl BblaeIeHUs, (U3NUYECKUEe CBOMCTBA,
FEHEeTUYEeCKHUE MpPU3HAKUM OKCUIOB U TruapokcuaoB. Okcuabl M rujgpokcuasl. OOmas
XapaKTepUCTUKA U YCIOBUSI 0O0pa3oBaHus B Npupone. OCHOBBI CUCTEMATHUKH OKCUAOB U
TUAPOKCHUJIOB.

22. TlpocTbie OKCUIIBI: KYTIPUT, IEPUKIIA3, BIOCTUT, KOPYH, TeMAaTUT, pyTHJI, OpYKUT, aHATAa3,
KaCCUTEPUT, MUPOIO3UT, YPAHUHUT, MUHEPAJIbl T'PYIIbl KpeMHe3eMa (KBapll, TPUIUMMUT,
KPUCTOOAIIUT, KOICUT, CTUILIOBUT, OIAI).

23. Crio)KHbIE OKCHJbL: XPU300€pHIUI, MUHEPAJIbl TPYNIbl IIMUHENN (ILINHHEIb, TePLUHUT,
TFaHWT, MAarHeTUT, Marue3nodeppur, SKoOCUT, HPAHKIMHUT, TATAHOMATHETUT), WJIBMEHHUT.
MEPOBCKUT, MHUHEpAJbl TPYNIbl TAHTAJIOHUOOATOB (MUPOXJIOP, KOJIYMOUT, TAHTAJIUT,



CaMapCKUT, SIINHUT).

24. I'unpoxkcuapl: OpycUT, TUAPAPIWUINT, [AHACIOp, OEMUT, TETUT, JIENUIOKPOKUT,
MaHTaHUT, [ICUJIOMEIIAH; CJI0KHbIE MUHEPAJIbHbIE CMECH - TUMOHUTBI, OOKCUTBI, BaJIbI.

25. T'asnorenuipl. OO1Iasi XapaKTEPUCTUKA U YCIIOBUSI 00pa30BaHusl B MpUpoae. XUMUUECKUI
COCTaB, CTPYKTypa, (GOpMbI BBIICICHUS, (PU3NUECKUE CBOMCTBA, T€HETHMUECKHE MPU3HAKH
rajgoreHu10B. OII0OPUT, KPUOIUT, TAIHUT, CUIIBBUH, KEPAPTUPUT, KAPHATIUT.

26. XUMUYECKHII CcOCTaB, CTPYKTypa, OpMbI BblAeNeHUs, (QU3NYeCKue CBOMCTBA,
FeHEeTUYEeCKHe TPU3HAKHU COJIeH KUCIIOPOIHBIX KUCTIOT.

27. Kap6oHatbl. O011asi XapakTepUCTUKA U yCIIOBUS oOpa3oBaHus B npupoje. KapboHaTsl
0e3 JOTOJIHUTEITbHBIX AHWOHOB M KPUCTAJUIU3AIMOHHOW BOJBI: KAJIBIUT, POIAOXPO3UT,
CHJIEPUT, MArHE3WUT, CMUTCOHHT, apParOHHUT, CTPOHIMAHUT, BUTEPUT, LEPYCCUT, JAOJOMHUT,
AHKEPUT, KyTAHTOPHUT.

28. KapOoHaThl ¢ [OMOJHUTEIBHBIMA AHMOHAMM: MAJIAXUT, a3ypuT, OACTHE3UT, MAPHU3UT,
naBcoHUT. KapOboHaThl ¢ KpUCTAINIM3AIMOHHOM BOIOM: TEPMOHATPUT, COJIa, TPOHA.

29. Hutpatsel. O01as xapaKTepUCTUKA U yCIOBHUSL 0Opa3oBaHus B npupoje. Hurponartpur,
HUTPOKAJIHT.

30. Cynbdatsl. O6m1ast XapaKTEpUCTUKA U YCIOBUSI 0Opa3oBanus B rpupojie. Cynbdatsl 6e3
JIOTIOJTHUTENIbHBIX AHWOHOB M KPUCTAJUIM3ALIMOHHON BOJABL: OApUT, LIEJIECTHH, AHIJIE3UT,
AHTUIPUT, TCHAPIIUT.

31. Cynbdatsl ¢ TOMOTHUTEIBHBIMI aHUOHAMHU: AJIYHUT, Spo3uT, OpomaHTuT. CynbdaTsl ¢
KPUCTAUIM3AMOHHON BOAOM: THUIC, MHUPAOWINT, KYMOPOCHl (SIICOMUT, MEJIAHTEPUT,
XaJIbKAHTHUT), KaJIMeBble KBaclbl. DocdaThl, apceHaThl U BaHaaaThl. O0Iast XapaKTepUCTUKA
U yCIIOBUSI 0Opa30BaHus B IPUPO/IE.

32. Be3Boanbie pocdaThl 6€3 JOMOTHUTEIBHBIX AHHOHOB: KCEHOTUM, MOHAIIHT.

33. be3Boanbie GochaThl, apceHATHI M BaHAAATHI C JOMOJHUTEILHBIMIA AHMOHAMU: AIMaTHT,
MUPpOMOPGUT, MUMETE3UT, BAHAMHUT.

34. Bonnble ¢ocdathl, apceHaThl U BaHAIAThl: BUBUAHUT, SPUTPUH, aHHAOEPTUT, CKOPOJIUT,
Oupro3a, MUHEpajbl IPYIIbl YPAHOBBIX CIIOJIOK (OTEHUT, TOPOEPHUT, KAPHOTUT, TIOSIMYHUT).
35. Bomsppamatel, MonmOmaTel W xpomaTbl OOmas XapakTEpUCTHKA W YCIIOBHS
00pa3oBaHus B IPUPOJIE.

36. llleenur, MMOBEJUINT, BYJIb(EHUT, MUHEPAJIbI TPYMITbI BOJIb(hpaMHTa
(rroOHeputl] hepdbepuTIheppuMOINOIUT, KPOKOUT.

37. Bopatel. O0mas xapakTepUCTHKA U YCTIOBUS 00pa30BaHUs B Ipupoe. THUlbl aHHOHHBIX
TPYIIUPOBOK U Kitaccupukanmsi 6opatoB. OOIast XxapakTEPUCTHKA U YCIOBUST 0Opa30BaHUS
B IIPUPOJIE.

38. OctpoBHBIE OH0pATHI: KOTOUT, AllIAPUT, JIIOJBUTUT, UHBOUT, Oypa.

39. Llennoueunblie OOpaThl: KOJIEMAHUT, THAPOOOPALIUT, YIEKCUT, TAHIEPMHUT.

40. KapkacHbie OopaThl: OOpaIUT.

41. Cuinkatel. COBpEMEHHOE INPECTABIIEHHME O CTPYKTYPHBIX THUIIAX  CHUJIUKATOB.
IIpencraBiaeHue o anoMo-, 00po-, OEPUILIIO-, TUTAHO- U LIMPKOHOCUJIMKATAX. XUMUUYECKUN
COCTaB, CTPYKTypa, (popmbl BbIAENIEeHUS, (DPU3NUECKHUE CBOMCTBA, T'€HETHMYECKUE MPU3HAKU
CUJIMKATOB.

42. OCHOBBI COBPEMEHHOM KPUCTAINTOXUMUYECKON KIaCCU(UKAITIN CHITMKATOB.

43. OctpoBHble cuiaukaThl. O01Ias XapaKTepUCTUKA U YCIOBUSI OOpa3oBaHUsI B MPUPO/IE.
OcTpoBHBIE CHUJIMKAThl C HW30JUPOBAHHBIMU KPEMHEKHMCIOPOIHBIMU TeTpasfapaMu 0e3
JI00aBOYHBIX AHUOHOB: (PEHAKUT, BWIEMHT, MUHEpAJIbl TPYMNIbl OJMBHUHA (M30MOpPQHBIE
panbl  opcrepur- dasumT- TedpPOUT). MuHepanbl Tpylnbl paHATOB  (IIMPOIL,
aTbMaHIMH, CIIECCAPTHH, TPOCCYIISP, AHIPAIUT, yBAPOBUT, Ti- 1 Zr- coAepKaIIUe TPAHATHI -
MEJIAHUT, MOPIOMUT, KUMIIEUT; TUAPOTPAHATHI), IUPKOH, TOPUT, KOQHUHUT.

44. OcTpOBHBIE CHUJIMKATBHl C HM3O0JUPOBAHHBIMH KPEMHEKUCIOPOAHBIMU TETpa’dipaMu u
JI00aBOYHBIMU aHMOHAMM: HUCTEH, AaHAATY3UT, CHWUIUMAHUT, CTABPOJIMUT, Tomas, cdeH,
XJIOPUTOUI.

45. OcTpoBHBIE CHJIIMKATBI CO  CABOCHHBIMH  KPEMHEKHCIOPOJHBIMU  TETPadIpaAMHU
(IMOPTOCUIIMKATHI) U JOOABOYHBIMU AHMOHAMM: UJIBBAUT, KAJIAMUH, JJAMIPOQUILIHUT.

46. OcTpOBHBIE CUJIUKATHI C HM30JUPOBAHHBIMU U CABOCHHBIMH KPEMHEKUCIOPOAHBIMU



TeTpa’dIpaMu, COJepKaIUMH J00aBOYHBICE aHWOHBI: IOW3WUT, SMUAOT, OPTHUT, ITBEMOHTHT,
Be3yBHaH.

47. OCcTpOBHBIE CHJIMKATHI KOJIBIIEBOI'O THUIA: OEpWUIUI, KOPAUEPHUT, AUONTA3, TypMaJvH,
3BJIUAJIUT.

48. Ileroueunble cunukathl. OOIIAs XapaKTepUCTUKA U YCIOBHUS OOpa30BaHUS B MPHUPO/IE.
OCO0OEHHOCTH KPUCTAJUIMYECKUX CTPYKTYp THUPOKCEHOB U TMHPOKCEHOWJIOB. Bapmammm
XUMUYECKUX COCTABOB MUPOKCEHOB; MMPOKCEHOBAS TPATIEIHUS.

49. PomOuyeckue TMUPOKCEHBI: MUHEpANIbl psila JHCTATUT- (eppocuanuT. MOHOKIUHHbBIE
MUPOKCEHBI: MUHEPAIbl PsAda KIMHOIHCTATUT- KIMHOPEPPOCWINT, MUKOHUT, (Daccaur.
50. MuHepaIbl psijia JUOTICUA-TeIeHOEPTUT, MIOXaHCEHUT, aBTUT, OM(AIUT, STUPUH, JKaJICHT,
CIIOAYMEH.

51. IlupokceHOUABI:  BOJUTACTOHUT,  POJOHUT.  JleHTouHble  cwimkaTel.  OOmas
XapakTepUCTUKa U YCIOBUsA obOpa3oBaHuss B npupone. lloaxomsl K COBpeMEHHOU
kinaccudukauu ampuooI0B.

52. PomOuueckne ampuOOIIbl: aHTOPWLINT, KeApUT. MOHOKIMHHBIE aM(pUOOIIBI: MUHEPAITBI
psa TPEMOJIUT-aKTUHOJIUT, POTOBbIE OOMaHKH; aM(pUOO0IOBbIE ACOECTHI.

53. Cnouctele CHUJIMKATBl W adtoMocHIMKaThl. OOImas XapakTepucCTUKAa U YCIOBUS
00pa3oBaHus B MpUpojie. TUITbI CETOK B CTPYKTYPE CIIOUCTBIX CUIIMKATOB; CMEIIAHOCIONHbIE
cunukaTtel. [ToHsTe o Guonupoodosax.

54. CunuKaThl ¢ IBYXCIOWHBIM TTAKETOM: KAOJIMHUT, TUKKHUT, HAKPUT, TAJUTya3uT, MUHEPAJIbI
TPYIIIBI CEPIIEHTUHA (AHTUTOPUT, JTU3APIUT, XPUZOTHII).

55. Cunukatel C TPEXCIOWHBIM MAKeTOM: TajlbK, MNUPOPWIUIUT, CIIOAbI (MYCKOBHT,
MaparoHur, (GpJoronurt, OUOTUT, JIEMUAOMENAH, JETTUIO0IUT, IMHHBAIBAUT), XPYIIKUE CITIOIbI
(MaprapuT), THAPOCTIONBI (TUAPOMYCKOBUT, BEPMHUKYIIUT, IJIayKOHHUT), MOHTMOPHJUIOHHUT,
HOHTPOHUT, CATIOHHUT.

56. CumuKaThl C YETBIPEXCIIOMHBIM IMAKETOM: MMHEpabl TPYMIbl XJIOPUTOB (IIEHHUH,
KIIMHOXJIOP, MPOXJOPUT, TIOPUHTUT, IIAMO3UT, KeMMepepuT, kouybeut). [Ipenwur,
anouLInT.

57. KapkacHble cuukaTel. O011as XxapakTepUCTUKA U YCIIOBUSI 0Opa30BaHUs B MPUPO/IE.

58. KapkacHble amfoMOCHIMKATHl 0€3 J00aBOYHBIX AHUOHOB: IOJIEBBIC IIMATHI (KaJIUEBBIE
MOJIEBbIE IINATBHI - OPTOKJIA3, MUKPOKJIWH, aayisip, CAHWJIWH; IUIAarMOKIa3bl - aJIbOUT,
OJINTOKJIa3, aHNIe3WH, Ja0paaop, OWUTOBHUT, AHOPTUT; OapHUEBbIE TIOJIEBBIE IIMATHI -
Leb3uaH, ruajgodan), JSUIUT, MOJUTYIUT, HedeTuH.

59. KapkacHble aiioMo- U OepWUIOCHIMKATHI C JO0OABOUYHBIMU AHUOHAMHU: MUHEPAIIBI
TPYNIbl CKANojguTa (MEWOHWT- MapHajiiT), KaHKPUHUT, COMAJIUT, JIA3ypUT, MUHEPAIIbI
CPYMIIBI TeTbBUHA (T€IbBUH, JAHAJIUT, TEHTTEIbBUH).

60. Bomocoaepxaliye KapKacHblEe aTlOMOCWIMKAThI 0e3 100aBOUYHBIX AHUOHOB (LIEOJUTHI):
HATPOJIUT, JIOMOHTHUT, aHaJIbIIUM, IHAa0a3uT, CTUIBOUT (=AECMHH), TCHIaHIUT,
KJIMHOTITWJIOJIUT, MOPJICHUT.

61. [Tpuponnsie accounaunu MuHepasioB. CoOBpeMEHHbIE MPEICTABICHUS O TIEHE3UCE
MUHEpaioB. ['JTaBHbIE TeHETUYECKHE TUITBI MUHEPATIO00PA3YIOIIHMX MPOIIECCOB - IHAOTEHHbIE
(B TOM umncie meraMopduueckue) u 3k30reHHble. X KpaTkas xapakTepUCTHKAa U CBA3b C
pa3IUYHBIMUA 30HAMHM 3eMHOW KOpbl. bumocdepa. Pomp xmBOro BemecTBa B mpoleccax
MUHEPaI000pa30BaHUS.

62. I'ene3uc u naparene3uc. [lapareHernyeckue accorMaliu MUHEPAIOB U UX T€HETUYECKHUE
MPU3HAKU MTPU PA3HBIX YCIOBUSIX 0Opa30BAHUS.

63. MarmaTtudyeckue MMHEpalibHble accouuauuu. IloHsTHe O Marme, €€ COCTaB.
HuddepeHnuanuss MarMbl Ipu €€ OCThIBAHUHU. OTIEICHUE JIETYYMX OT MarMaTHYeCKOTO
pacmiaBa. JIukBamusi u KpucraumsanmoHHas auddepennmanus. IlocmenoBaTenbHOCTD
BBIJICJICHHS TJIAaBHBIX CUJIMKATHBIX MHHepasiaoB. OOIIMe CXeMbl OTJEICHUS U KOHIICHTPAIIMU
PYIHBIX MUHEPAJIOB IPU MArMaTUYECKOM IMPOIIeCCe.

64. TunnuHple MHHEpaJIbHBIE ACCOIMAIIMM, CBSI3aHHBIE C OCHOBHBIM M YJIBTPAOCHOBHBIM
TUTTAMU MaTrMBl.

65. MuHepaabHble acCoIlMallMd B MECTOPOXKACHUSX ajiMa3a, XpOMUTA, TUTAHOMArHeTUTa,
MJIATUHOUIOB, aaTUTa.



66. MuHepaTbHbIE ACCOIMAIIMYA MATMATHIECKHUX CYIb(MUIHBIX MECTOPOKICHHIH.

67. IlonsTue o kKapOOHATUTAX U pA3JIMUSIHbIE TPEACTABIIEHUS 00 UX TeHe3uce. MuHepalbHbII
COCTaB, TEOXMMHYECKHE OCOOEHHOCTH U IMOJIE3HbIE UCKOMaeMble KAPOOHATUTOB.

68. MuHepanbHble  acconuauuu — rermMatuToB. Ilomstue  "mermatutr" u oOmas
XapaKTepUCTUKa TMErMaTUTOBOTO Tpolecca. Pa3BuTHe ydeHUsS O TEeHe3HWce NMerMaTUTOB B
paborax depcmana. M3menenn (a3oBOTO COCTOSHMS METMATUTOBOTO paciUiaBa MPH €To
KpucTajin3anuu; mousitue o "reogaszax" A.E. depcmaHa.

69. Ponp neryunx mnpu  00pa3oBaHUM TIErMATUTOB. TemIiepaTypHasi TIpaJaydpoOBKa
MEerMaTUTOBOTO Tpolecca. V3MeHeHHe cocTaBa IMOCIeIOBATEIbHO KPUCTAJIU3YIOIIMXCS
MUHEPAJIOB B IETMAaTUTOBBIX 00PA30BAHMSIX.

70. Porib MeTacOMaTHUYECKUX MPOIECCOB. MUHEpATbHBI COCTAB T'PAHUTHBIX NETMATUTOB.
Tumnsl CTpYKTyp U TEKCTYp; T€HETHYecKas XapaKTepUCTHKa TIJIaBHBIX 30H. OOmasi cxema
KJ1acCu(PUKAIIMU TPAHUTHBIX ITerMaTUTOB "unctoit muaun" mo A.E. depcmany.

71. XapakTepHble MUHEpPAJIbHBIE ACCOLMALIUM, CTPYKTYPHO- TEKCTYpHbIE OCOOEHHOCTH M
OTJICJIbHBIC TUIBl TPAHUTHBIX MIETMATUTOB "YMCTOU TUHUU".

72. llermatutbl  "nmuHuM  ckpeweHus". IllenouyHble nmermMaTUThl -  CUEHUTOBBIE U
HedenuH! | CHEHUTOBBIE.

73. 'unpotepMaibHble MUHEpaNIbHbIE accouuanuu. CBs3b THIPOTEPMATIBHBIX PACTBOPOB C
MarmMatTudeckumMu  ovaramu. CrnocoObl  TepeHoca ¢ OTJIOKEHHS  BellecTBa B
TUAPOTEPMANIBHBIX ~ pacTBopax. Poiabp  KOMUIOMAOB B OTJIOXEHHMH  MHHEPAJIOB
TUAPOTEPMAIIBHBIX ACCOIMALINN; MPU3HAKHU, YKA3bIBAIOIIME HA OTJIOXEHHE MHUHEPAIOB U3
KOJUTOUJTHBIX CUCTEM.

74. 30HATBHOCTh B pPa3MEIIEHUM PA3HBIX THUIIOB THAPOTEPMAJIbHBIX MECTOPOKIACHUM.
TunuuHble MUHEPATTbHBIE ACCOLIUAIIN B TUAPOTEPMATBHBIX 00pa30BAHUSIX.

75. I'maBHeime MMHEpAJbHBIE AaCCOLMAIMUU B CYJIbGUIHBIX PYAHBIX S>KWAJIAX. THITBI
MHHEPAJIbHBIX ACCOIMAIIMI U UX CBSI3b C TIYOMHHOCTHIO 0Opa30BaHMS.

76. I'nmaBHeline TOJIE3HbIE HMCKOMAeMble THAPOTEPMAJIbHOTO TreHe3uca. MuHepaibHbIe
accouuanuu 0e3pyaHbIX THAPOTEPMATIbHBIX 00pa30BaHUH (LIEOJUTHBIN MPOIIECC).

77. KOHTAaKTOBO- METAaCOMATHYECKHE IMPOLECChl. MUHEpaIbHbIE ACCOLMAIMA CKAPHOB.

OOmas XapaKTePUCTUKA KOHTaKTOBO- METACOMATUYECKUX IIPOLIECCOB
MUHepanooopa3oBaHus. Poib neTyuynx, HAAKPUTUYECKUX PACTBOPOB U THUAPOTEPMAIHLHBIX
MPOIIECCOB.

78. PazauuHble THUIBI MHHEPAJIbHBIX OOpa30BaHHMI MPH METACOMAaTHYECKHX IPOIeCcax.
N3BecTKkOBBIE U MarHe3uabHbIEe CKapHbl. CTaAMIHHOCTh KOHTAKTOBO- METACOMAaTHYECKOTO
npouecca (ro ILI1. ITununenko).

79. 30HATBHOCTh KOHTAKTOBO- METACOMATUUYECKMX MHUHEPAIBHBIX acCOLMAllUi U CBS3b
30HAILHOCTH C TOJABMXHOCThIO KoMmmoHeHToB (o [I.C. Kopxunckomy). OOpaszoBanue
MHUHEPAJIOB U MUHEPAIIbHBIX aCCOIUAIINN B CKApHAX U POTOBUKAX.

80. 'moporepMaibHbIE HM3MEHEHHS CKapHOBBIX MHHEpajoB. THUNWYHBIE [JI1 CKapHOB
acCOIMAaIUU PYIHBIX MUHEPAJIOB.

81. MuHepabHbIe acCOIMAlIMM  aTLOUTUTOB M TpeizeHoB. Ilonstus "anpbutur" wu
"rpeiizen".  @U3UKO- XMMHUUYECKHE  YyCIoBUA  oOpaszoBaHus. ['eoxumuueckass U
MHUHEpaJIOTHYeCcKass  XapaKTepCTHKa.  30HAJIBHOCTh  TPEU3CHOBBIX W CBSI3b  C
TUAPOTEPMAIIBHBIMU accoMalMsIMU. [ JIaBHEHINE MMOJIe3HbIE UCKOIMAeMbIe B aIbOUTHTAX U
rpei3eHax.

82. MuHepallbHble accOLMAllUM TUIEPreHHBbIX MpoleccoB. OOmue ycinoBus U (HakTophl,
ONPEISUISIONINE XapaKTep THUIEPICHHBIX IIPOIECCOB. YCIOBHS M 3aKOHOMEPHOCTH
00pa3oBaHUs MHHEPAJIOB IPH BBIBETPUBAHUM CYJIH(GUIHBIX MHHEPAIbHBIX aCCOIMAIIHH.
30HAJIBHOCTH 30HBI OKUCIICHHS U €€ TTPUYUHBI.

83. MuHepallbHBIIl TApareHe3uc OKUCIEHUS pPyd CBUHIIOBO- IIMHKOBBIX M MEIHBIX
MECTOPOXKIECHUH.

84. YcinoBus U 3aKOHOMEPHOCTH OOpa30BaHUsS MHUHEPAJIOB B KOpPE BBIBETPUBAHUS ITOPO.
CranuifHOe THAPOXMMHUYECKOE BBIBETPHBAHUE MHUHEpajoB. MUHepalbl, 0oOpa3yrommecs B
KOpEe BBIBETPUBAHUS M OCTaTOYHble MwuHepaiabl. [lpodwis KoOpbl BBIBETpUBAHUSA U
XapaKTepUCTUKA MHUHEPAJIbHBIX AacCOIMallMii B TIJIAaBHBIX 30HAX Ha MpUMEpPE KOpPbI



BBIBETPUBAHUS YIBTPAOCHOBHBIX U TIIMHO3EMUCTBIX MOPO/I. JIaTEpUTHBIN THIT BBIBETPUBAHUS
(OoxcuTtmzamms). MexaHudeckass W THApOXHUMHYecKas auddepeHmanus BemiecTBa Ipu
MUHEpaI000pa3oBaHUU B OCAIKAX.

85. Pocchinu 1 MX TIIaBHEHIIME MUHEPAIbHBIC aCCOIUAIIMK. Y CJTIOBUS M TTOPSIOK BBIICTICHUS
MUHEpajoB. MuHepalibl, 00pa3yrolrecs Tpu OMOTEHHBIX ITPOoIleccaX O0CaIKOHAKOIUICHUSI.

86. MuHepalibHbIe accouualuu MeTaMOp(hUUECKUX 00pa30BaHUM. Kparkas
¢usnkol] XuMUYecKas XapaKTEpUCTHUKA IPOLECCOB OOpa30BaHMS MHHEPAJIOB  IpU
pernoHaibHOM MeTamopdusme. IloHsaTre o 30HaX TIyOMHHOCTH. MeTaMopdoreHHbIe
dhanum.

87. OCOOEHHOCTH CTPYKTYp W MHMHEpPaJIbHBIX arperatoB npu Mmeramopdusme. TunuyuHbie
MUHEpAJbHbIE ACCOIMALIMM B PA3IUYHBIX [0 KMCXOJHOMY COCTaBYy MeTaMOp(dHUUecKux
nopoaax. Ilpumepbl MHHEpaIbHON accoualy B METaMOP(PHUUECKUX MECTPOXKICHUSX:
KEJIE3UCThIC KBAPIUTHI, CHWIJIMMAHHUT- JTUCTCHOBBIC IMOPOIbI, MECTOPOXKICHUS HaXKIAKa,
KOpyHAa, TpaduTa, OKHUCHO- CHJIMKATHBIX MapraHieBbiX pyd. "AJbOUUCKUE" IKUJIIBI,
MECTOPOXKICHHS acOecTa, TaJbKa U IPYTUX, UX TEHETUYECKAsl XapaKTePUCTUKA.

[TpumepHbIe TEMBI KypCOBBIX padoT (4 ceMecTp):
HedexTol B kpuctamiax ¢mrooputra CBETIMHCKOTO MECTOPOKICHUS
MuHepanbl TUTAHA B KWIAX aJIbIIUMUCKOrO TUIIA
CTpyKTypHBIE 0COOEHHOCTH MUHEPAJIOB CITIOJl B KUMOEpINTAX
MuHepaabHbIM COCTAB U CTPYKTYpa aHTPOIIOTEHHBIX KapOOHATOB
I'emmonornyeckue 0cOOEHHOCTH MPUPOAHOTO U CUHTETUYECKOT'O MajlaXuTa
CTpyKTypHbIE OCOOEHHOCTU aaTUTOB AJTyICKOTrO TPaHUTHOT'O MacCUBa
. CtpykTypa u reHe3uc cyab(pHUI0B U CEIEHUAO0B 30J10Ta U cepedpa

8 JIBOMHMKOBaHUE KPHUCTAIOB MCIAHJICKOro mmarta AHrapo- Buolickoro paitona
CpenHecuOUpCKON KaIbLIUTOHOCHON TPOBUHIIUU

9. CrpykrypHas crnenuduka pyTwia B KpHUCTajUlax KBapua- Bojiocatuka HOxkHOro u
[Tpunonspuoro Ypana

10. HoBble MuHepabl IpyIIibl OJIEKIIBIX Py

11. Pob 1ienoyeyHbIx MOTUBOB MTpU 00pa30oBaHUM mapamopdo3 MUPUTA 110 MaPKAZUTY

12. MuHepaibl B 3KCTpEMaIbHbIX YCIOBUSX ByJIKaHOB KaMuaTku

13. Kpucrammu3zaims KHHOBapH U3 Ta30Boii (pa3bl B Mmectopoxaennn Kyxu-Mamnuk

14. TumomopdHbIe 0COOEHHOCTH AIMAa30B U3 KUMOEPIUTOB SAKyTHI

15. Ilporecchl KpUCTANIM3ALUA METAMOP(PUUECKUX TPAHATOB

16. IlomuTunHble pa3HOBUIHOCTU YAPOUTA MIEIOUYHBIX MOPO T MypyHCKOTO MaccuBa

17. MukpoctpykTypa aHTumMoHuTa HapsiH- KyHayiickoro mectopoxaeHusi BocTouHo-
3abailkanbCKOi CypbMSIHOM TPOBUHIIUU

18. IlepumoTuTOBBIEC TPaHATHI C TBEPAO(DA30BBIMU BKIIFOUEHUSIMH U3 IAMITPOPUPOB

19. MonenupoBanue 4MnO6- CaO6- oktasapoB B Si5O15-11e1moueyHOM MOTHUBE POJOHHTA
CaMn4[Si5015]

20. Kpuctamsl hopcteputa u3 GroronuToBbIX MECTOPOXKICHUH

21. dTopcoaepkaiue Marne3naabHble ap(PBEICOHUTHI U3 IEITOYHBIX ITOPO/T

22. MoaenupoBaHue CTPYKTYpbl TypMalinHa MecTopoxaeHus Kyxunan

9. YYEBHO- METOANMYECKOE U NTHOOPMALIMOHHOE OBECIIEYHEHUE
JAUCLHUITJINHDBI

a) JuTepatypa
Jluteparypa:
1. S3ukoB, E. I'. MuHepanorusi TEXHOTEHHBIX 00pa30BaHUM : yueOHOE TTocoOue Mjist By30B /
E.T. A3ukoB, A.B.Tanosckas, JI.B.Xopusk.— MockBa: MW3matenbctBo HOpaiit,
2024. — 159c.— (Bwiciiee oOpazoBanue). — ISBN 978-5-534-02439-5. — Tekcr:
anekTpoHHbIH // O6pa3oBatenbHas 1uatdopma HOpaiit [caiit]. — URL: https:/ urait.ru/
bcode/537243 (nata obparmenus: 04.04.2024).
2. Bepuanckuii, B. . OnbiT onucatensHoit Mmunepanoruu / B. . Bepnaackuit. — Mocksa :
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NznmatensctBo KOpaiit, 2024. — 496 c. — (AnTonorus meicin). — ISBN 978-5-9916-9960-0.
— Texcr : anextponnsrii // O6pa3oBatenbHas miatdhopma FOpaiit [caitt]. — URL: https://
urait.ru/bcode/538880 (nata obpamenus: 04.04.2024).
3. byuko M.B. Meroaunueckue ykazaHUs K KypCOBOMY IPOEKTUPOBAHUIO IO AUCLIUILIMHE
"Kpucrammorpaduss u munepanorus" [I1eKTpoHHBIN pecypc] : mis cnem. 130101.65. Y. 2.
Cynsdartsl, kapoonatsl / Y. B. Byuko ; AMI'Y, UD®. - brarosemenck : U3a-Bo Amyp. roc.
yH- Tta, 2014. - 46 c. — Pexum pgocryma: http:// irbis.amursu.ru/ DigitalLibrary/
AmurSU_Edition/5451.pdf
4. byuko M.B. Metoanyeckue ykasaHus K camMocTosTebHOU padote "Kpucrammorpadus u
muHepanorus". Y.l : Cunukatsl [DIeKTpOHHBIA pecypc]: yueb.- MeToa. mocooue/ WM. B.
Byuxko. - brnarosemenck : M3a-Bo Amyp. roc. yH-Ta, 2013. - 34 c. — Pexxum noctyna : http://
irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/6901.pdf

0) mporpamMMHoe obecrieueHrne 1 MHTepHET-pecypechl

Ne Haumenosanne Ormnucanue

1 |7-Zip becninatHoe pacnpoctpanenue no nuieHsun GNU LGPL
http://www.7-zip.org/license.txt.

2 | Google Chrome BecrimatHoe pacmpocTpaHeHwe IO JIMIIEH3MU — google
chromium http:// code.google.com/ intl/ ru/ chromium/
terms.html Ha ycmoBusix https:// www.google.com/chrome/
browser/privacy/eula_text.html.

3 | Onepaumonnasi cucrema | GNU-nunensus (GNU General Public License)

Linux

4 | OnexTpoHHO! | OubOIHOTEIINEKTpOHHO- OubnuoTeuHas cucrema IPRbooks —
Has cucTemMa Hay4YHO-00pa30BaTEIIbHBIN Pecypc ISl PEIICHHS
IPRbooks 3agau o0yueHus B Poccuu u 3a pyOesxkoM. YHUKaTbHAS
http:// mwatdpopma IBC [IPRbooks o6beauHseT HoBeime
www.iprbookshop.ru/ MH(GOPMAIIMOHHBIE TEXHOJOTUM U YUEOHYIO JIMIIECH3HOHHYIO

nutepatypy. Kontent DbC IPRbooks orBeuaer
TpeOOBAHUIM CTAaHAAPTOB BhICIIEH 1mKoJibl, CITO,
JIOTIOJTHUTENIBHOTO U JUCTAHITMOHHOTO 00pa3oBaHus. ObC
IPRbooks B motHOM 06beMe COOTBETCTBYET TpeOOBAHUSIM
3akoHoaaTenbcTBa PD B chepe oOpazoBaHus.

5 | OnexrpoHHas DNeKTpoHHas OUOIMOTEeYHas cucTeMa

oubmmoreyHas cucrema | «M3narenbcrBa «JlaHb», TEMATHUYECKHE TAKETHL:
«M3natenbcTBa «Jlaup» | MaTemaTuka, pU3MKA, HHKEHEPHO-TEXHUYECKUE HAYKH.
http://e.lanbook.com

6 | DnexTpoHHas DOH[T INEKTPOHHON OMOIMOTEKH cocTasiseT 6oiee 4000
OubIMOTEeYHAsI CUCTeMa | HAMMEHOBAHUM U MMOCTOSTHHO TIOTOJTHSIETCSI HOBUHKAMHU, B
«FOpait» OOJIBIIIMHCTBE CBOEM 3TO YUEOHUKHU U yUeOHbIE TOCOOUS
https://urait.ru/ JUIS BCeX ypOBHEH MpodeccnoHaIbHOTO 00pa30BaHUs OT

BEIYIIMX HAYYHBIX IIKOJI C COOTI0O/IeHNEM TpeOOBaHUM
HOBbIX PT'OCoB.

B) mpodeccrnoHaabHble 0a3bl JAHHBIX U NH(HOPMALIMOHHBIE CIIPABOYHBIE CHCTEMBbI

10. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIINHBI
3aHATUS TPOBOASATCS B CIHEIUAIBHBIX IMOMEIIEHUSIX, MPEACTABIISIONIUX COOON yueOHbIe
ayIUTOPUHU TSI IPOBEJCHUS 3aHITUH JIEKIIMOHHOTO THUIIA, CEMHHAPCKOTO THIA, TPYIIOBBIX
Y WHIVWBHUIYATbHBIX KOHCYJIBTALIMHA, TEKYIIETO KOHTPOJIS U MPOMEXKYTOYHON ATTECTAIIHH.
MarepuanbHo- TeXHUYecKass 0as3a COOTBETCTBYET [EHCTBYIOIIMM CAHUTAPHBIM U
MPOTUBOIOKAPHBIM TIpaBwiaM u HopMaMm. CamocrositennbHass paboTta 00yYarolmuxcs
OCYIIECTBJISIETCA B MOMEIICHUSIX, OCHAIIICHHBIX KOMITBIOTEPHOU TEXHUKON C BO3MOXHOCTBIO
nmoAkitoueHuss kK cetm «MHTepHeT» W obOecriedeHMEeM JOCTYNa B  JJIEKTPOHHYIO



nH(DOPMAIIMOHHO- 00pa30oBaTeNbHYIO cpeny yHuBepcuTeTa. CTYAEHTHI MMEIOT IOCTYN K
3JIEKTPOHHO-OMOJIMOTEUHOM CUCTEME YHUBEPCUTETA, B TOM YMCIIE U YAAJIECHHBIN.



IMPUJIOXKEHUE K PABOYEI ITPOTPAMME

B cooTBeTCTBUU ¢ yUeOHBIM IIJIAHOM IS 3A0UHOM (hOPMBI 00yUEHHS TTPETyCMOTPEHO

DK3aMeH

3auer

Jlexun

HpaKTH‘IeCKI/Ie 3aHATHA

JlaGopaTopHbie pabOTHI

NKP

CamocrosTenbHas paboTta

6 ceMm,

5 cem,

14.0

18.0

4.0

2.0

204.8

9.0 akaj. yaca

0.2 akaz. gaca

(akam. Jaca)
(axkanm. yaca)
(axkan. yaca)
(akazm. gaca)

(axkanm. yaca)

OO1as Tpy10€eMKOCTh JUCHUILUTUHBI cocTaBiseT 252.0 (akaz. yaca), 7.00 (3.e.)

CTPYKTYPA JTNMCLIIIINHBI

No
/o

Tema (pazmen)
JUCHUIUTMHBI,
KypcoBas
pabota
(IpoeKT),
MPOMEKYTOUHAS
aTTecTaIus

Buibl KOHTaKTHOH pabOThI U

TPYIOEMKOCTH (B aKaJeMHUIECKIX

yacax)

J

I13

JP | UKP

KTO

K3

KonTpon
b (B
aKaJIeMHu
YECKUX
yacax)

Camocros
TEeJIbHAS
pab6ota (B
aKaJIeMuY
€CKUX
yacax)

Dopmbl
TEKYLIETO
KOHTPOJIA

yCIIEBAEMOCTHU

Mopdomoruyeck
e 0COOEHHOCTH
KPHCTAJUTMYCCKH
X
MHOTOI'PaHHUKO
B

U yYEeHHUE O
CUMMETPUH

Nl R oo 2o 0

30

YcrHbli
OIpoc

Toueunnie u
MMPOCTPAHCTBEHH
bl€ TPYIIIIHI,
METOIBI
MPOEKTUPOBAHU
P

29.8

YcerHblit
OIpoc

3auer

0.2

3auéT

OcHOBHEBIE
TTOHSTUS
MUWHEPAIOTUH.
Jluarnoctuuecku
€ CBOICTBa
MUHEPAJIOB,
TIPUHITATIBI
COBPEMEHHOU
KJTaccuuKaIu
MHHEPAJIOB

40

YceTHbli
OTIpOC

Kunaccer,
MTOJIKJIACCHI,
CPYIIIbI
MHHEPAJIOB,
MUHEpaJbHbIE
BUJIBI U
PA3HOBHIHOCTU
C OIIUCAHNEM
0ocoOeHHOCTEH
cocTaBa,

50

YcerHblit
OIpoC




BHYTpPEHHEH
CTPYKTYPHI,
MopdoIorum,
CBOIICTB,
YCIIOBHI
oOpa3oBaHUs B
pUpoae u
HCIIOJIB30BAHUS

Tunuynbie
MUHEpaJbHBIE
accoIranuu
MarmMaTU4ecKoro
npotrecca,
KapOOHATUTOB,
MIErMaTHUTOB,
CKapHOB,
ATBbOUTUTOB U
TPENU3EHOB,
TUAPOTEPMATIbHBI
€ accolnaIuu,
accoranuu
TUTIEPTEHHOTO U
MeTaMoppuIecKo
IO MPOLIECCOB.
I'enesuc u
rapareHesuc.

55

YcrHbI
OTIpoC

Kypcosas
paboTta

3amura
oTuéTa

DK3aMeH

0.3 |87

DK3aMeH

Hroro

14.0

18.0

40 | 20 02 103 8.7

204.8

CAMOCTOATEJBbHASA PABOTA

HaumenoBanne TeMbl
(pa3znena)

Coneprxanue Tembl (paszena)

TpynoemkocTs
B
aKaJIeMUUYECKUX
yacax

0COOEHHOCTH

Y yYEHHE O
CUMMETPHUH

KPUCTAJNIMYCCKUX
MHOT'OI'PaHHHUKOB

Mopdomorunueckue

KoHcrnekTupoBaHue, moAroTOBKA K OTIPOCY

30

Toueunrnle u

CpYIIbI,
METO/bI

IIPOCKTUPOBAHUA

IIPOCTPAHCTBCHHBIC

KOHCHGKTHpOBaHI/Ie, IIOATOTOBKA K 3a4CTy

29.8

OCHOBHBEIE
HOHATUSA
MUHEPATOTHH.

CBOICTBa
MHHEPAJIOB,
TTPUHITUITBI
COBPEMEHHOM

,}:[I/IaFHOCTI/I‘IQCKI/Ie

Knaccudukammu

Koncnextuposanue,
1a60paTOPHBIM

OTYCTBI

KoHnTtponupyromuii tect.

paboram.

10

40




MHHEPAJIIOB

Kitaccsr,
MMOIKJIACCHI,
TPYIIITBI
MMHEPAJIOB,
MHHEpaJIbHbIE
BU/IBI U
Pa3HOBUIHOCTH
C OIMMCaHUEM
ocoOeHHOCTEH
coCTaBa,
BHYTPEHHEN
CTPYKTYPHI,
Mopdoiioruu,
CBOICTB,
YCIIOBUU
0o0pa3zoBaHus B
NpUpOAE U
HCIOJIb30BaAHUS

Koncnexktuposanue,
1ab0paTOPHBIM

KouTtponupyromuii tect.

OTYETHI o
paboram.

50

Tunnunele
MUHEpPAJIbHbIE
accolanu
MarMaTHU4ecKoro
npoiiecca,
KapOOHATUTOB,
IErMaTUTOB,
CKapHOB,
AJILOUTUTOB U
CPEN3EHOB,
TUJIPOTEPMAITbHbIE
accolMaluy,
accolalnn
TUIIEPTeHHOTO U
MeTamMop(UUECKOro
MPOIIECCOB.
I'ene3uc u
rapareHesnuc.

KoncniektupoBaHue,
9K3aMeHy

IIOATrOTOBKA K

55




