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1. HEJb OCBOEHHUA JUCIHUITJINHBI

Llempro ocBoeHus muctmImIHHEbl «KpucTammorpadus ¥ MUHEpAIOTHs» SBISCTCS-
MOJTy4YeHHE 3HAHHWM, YMEHHWH, HABBIKOB M OMNbBITA JEATCIIPHOCTH B OOJIACTH
KpUCTAUIOTPAQHH H  MHHEPAJIOTHH, XapaKTEPH3YIOMIMX JTambl  (OPMHPOBAHHS
KOMITETCHIIMH H O0ECIIEYHBAIONINX TOCTHKEHUE TIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS
00pa30BaTeTbHOM MPOTPAMMEI.

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUMA ANCHHUIIJIMHBI

Ocsoenne muctmrmabl «Kpucrammorpadus ¥ MUHEpaNoOTHs» HAIMPABIICHO Ha
(dbopMupoBaHHE y 00YYAFOIIHUXCS CETYFONIMX KOMITETEHIHH (4aCTH KOMIIETEHIHH):

Tabnuya 2.1. Ilepeuenv romnemenyuil, Qopmupyemvix y 00yuarOumuxcst npu
0CBOCHUU OUCYUNTUHBL (Pe3VIbMAMbl 0CGOEHUS OUCYUNIUHBL)

HNHauKaTOpBbI 10CTHKEHUS KOMIIETeHIUH

HIndp Komnerenuus o
(B paMKax TaHHOW JUCLUILIHHBI)

CrniocobeH npuMeHsTh
HaBBbIKU aHaJIN3a FOPHO-
reOJIOTHYECKHUX YCJIOBHH NPU
MOMCKAX, OLIEHKE, pa3Beake U

OIIK-5.1 3HaTh OCHOBHBIE CBONCTBA 'OPHBIX MOPOJ,
yCJIOBHS ITPe0OPa30BaHUS TOPHBIX MOPOJ B PA3ITHUHBIX
TOPHO-T€0JIOTMYECKUX YCIOBUAX

OIIK-5
no0ObIYE TTOJIE3HBIX

HCKOTIAEMBIX, & TaK)Ke TIPH OIIK-5.2 YMeTb aHANU3UPOBATh AAHHBIE O COCTOSIHUU

TFOPHBIX MMOPOA B MAaCCUBE IIPHU IMOUCKAX, OLICHKE,

rpakIlaHCKOM
CTPOHTENBCTBE pa3Benke U 100bIue MONIEe3HBIX HCKOMAEMbIX
CriocobeH usy4aTh u OIIK-13.1 3HaTh OCHOBHBIE BUABI TOPHBIX NTOPOA U
aHaJIM3NPOBATD MOJIE3HBIX UCKOIaEMBbIX, OCHOBHBIE 3a7a4H 1O
BELIECTBEHHbIN COCTAB paUOHAJIBHOMY U KOMIIJIEKCHOMY OCBOEHUIO
FOPHBIX ITOPOA H PYA H MHHEPaJbHO-CBIPhEBOH 0a3bl

r€0JIOTOMPOMBIIILICHHBIC U
OIIK-13 |reHeTHYECKHE THUIIBI
MECTOPOXKIICHUHN MOJE3HBIX
HUCKOMAEeMBbIX MPH PELICHUH
3a/a4 M0 PallHOHAIILHOMY H
KOMILJIEKCHOMY OCBOCHHIO
MHUHEPaJTbHO-ChIPbEBOH 0a3bl

OIIK-13.2 YMeTh aHaIU3UPOBATh BELECTBEHHBIH
COCTaB FOPHBIX MOPOA U Py, ONpeNesieT BKIIOUSHUs
OKaMeHeNocTel uckonaeMou (uiopsl U GayHbI pu
NPOBENEHUH Ie0JIOropa3BeJOYHbIX padoT

3. MECTO JMCIIUIIJIMHBI B CTPYKTYPE OII BO

Jucimrmnaa «Kpucrannorpadus U MHHEPAIOTHSI» OTHOCHTCS K 00s13aTe/IbHOM
yactu 0noka 51 OI1 BO.

B pamkax OIl BO oOyuaronuecs: Takke OCBAaWBAIOT IPYTHE TUCITUTUTHHBI W/ WA
MPAKTHKH, CMIOCOOCTBYIOTIHE MOCTHKEHHIO 3aIUTAHHPOBAHHBIX PE3YJIHTATOB OCBOCHHS
muctTuiHEbl « Kpructammorpadus U MAHEPATTOTHSD) .

Tabnuya 3.1. Ilepeuenv komnonenmos Ol BO, cnocodbcmgyiowux 00CmudiceHuro
3ANIAHUPOBAHHBIX PE3YIbMAMOE 0CE0CHUS OUCYUNIUHBI







5. COAEP KAHUE JUNCIUIIJINHBI

Tabnuya 5.1. Cooepoicanue OucyuniuHvl (MoOyisl) O GUOaM y4eOHoll padonvl

HaumeHoBaHue pa3aesa
JUCHHILIUHbI

Coaepxanue pazaesia (TemMbl)

Bun yueOHoH
padoThI*

Pasnen Nel. ITousitue o
KPUCTAJUIE

Tema 1.1. Ilpeamer xpucramtorpaduy, €€ MECTO
Cpeou IPYTUX €CTECTBCHHBIX HAVK, CBA3b C APYTHMH
HAYKaMH, KPATKUH HCTOPHUYCCKHE 0030 3apOKACHUS,
CTAHOBJICHHUS M Pa3BUTHS HAYKH O KPUCTATLIAX, POJb
PYCCKHX W 3apyOCKHBIX VUYCHBIX B BBISBICHUH
OCHOBHBIX TIOJIOXKCHHH Kpuctaiorpadun. CymHOCTh
MOHSTHS KKPHCTAILID).

Tema 1.2. BaxkueHmue CBOHCTBA KPHUCTALIOB:
CIOCOOHOCTb CaMOOTPaHATHCH, OXHOPOTHOCTE,
AHU30TPONHOCTh, CUMMETPUSL.

JK, C3

2

Pasmen 2. CBoiicTBa
KPUCTAJIOB

Tema 2.1. IlorATHE O TPOCTPAHCTBEHHOM pEIIETKE H
3JEMEHTAPHOU STIEHKE. IIpaBuma BEIOOpA
JJeMEHTapHOH saekkH. [IpUMUTHBHBIE M CIOKHBIC
sJeMEHTapHbIC sruciiku. Tunsl stacek bpass.

Tema 2.2 Cummmerpus kpuctamioB. Dopmbr
KPUCTALIOB. JJCMEHTBI CHMMCETPHH. JIICMCHTHI
orpaHuucHus Kpuctanios. Kmaccel cummerpun.

Tema 2.3. Tlonarue «mpoctast GopMa KPHCTALIOBY.
IIpocteie Qopmel ¥ kKOMOWMHALIMKM B KPHCTALIAX.
KomOunammu mpocteix  ¢opm. KoMOuHHpOBaHHBIC
(hOpMBbI KPUCTAIIIIOB

JK, C3

2

Paznen 3.
I'eomerpuueckas
KpucTajuiorpadus

Tema 3.1. OcHOBHBIC 3aKOHBI T'€OMETPHUUECCKOU
kpuctamnorpaduu. ExuHuuHBIE W CUMMETPUYHO-
paBHbBIC HATIPABICHUS B KPHCTALIAX

JK, C3

2

Paznen 4.
IIpoexTuposanue
KPUCTAJUIOB

Tema 4.1. IlepcnekTHBHBIA H TpadUUCCKUE METOIBI
MIPOCKTHUPOBAHHS. Chepuucckas TIPOCKITHS.
Crepeorpadutieckast MPOSKIMS.

Tema 4.2. HWanexcet U cumboibl. CHMBOIBL
IJIOCKOCTEH (TpaHei).

Tema 4.3. 3akoH [ENBIX YHCCA HIH  3aKOH
PALHOHAJIPHOCTH OTHOIICHHWH MNapamMeTPOB (3aKOH
laton). EamHudHAs TpaHb B KPUCTATIAX PAa3HBIX
CHUHTOHHH

Tema 4.4. Kpucramnorpadudyeckue KOOPAHHATHEIC
cuctemel.  [lpaBunma  YCTAHOBKM  KPHUCTAJLIOB.
OcHOBHBIC ~ 3aKOHBI  KpHCTAIOrpapuu:  3aKOH
nocrosiucTa yriioB ( 3akoH H Creno- Pome e Jlust —
M. JlomoHocoBa),3ax0H noscoB (3akoH Berica).

JK, C3

2

Pasmen 5. OcHOBEI
Kp HUCTAJIJIOXNUMHUHU

Tema 5.1 Tunmel xumuueckux cBsa3ed. HMoHnbie
pamuycel. [ImoTHCHIIIEG YIIAKOBKH aTOMOB W HOHOB.
KoopansammoHHOE YHCTO.

Tema 5.2. Uzomopduszm.

3aBHCUMOCTb (PH3HYCCKHX CBOWCTB MHHEPAIOB OT UX
MOTHBA  CTPYKTYP. OHEPrHsl  KPUCTATHYCCKOU
PCIIETKHL.

JK, C3

2

Paznen 6. OcHoBHBIE
MOHATHS O PU3UUECKUX
CBOMCTBAaxX KPUCTAJLJIOB.

Tema 6.1. Cmaitnocts. TBepmocts. CnocoOHOCTE K
miactadeckuM  achopmarmsam. [Tee3osnekrpuycckre
CBOMCTBA. ITnpoanexTprdaeckue CBOMCTBA.
TemonpoBoAHOCTE

JK, C3

2




HaumeHoBaHue pa3aesna
JUCHHUILIUHbI

Coaepxanue pazaesia (TeMbl)

Bun yueOHoH
padoThI*

Pasnen 7. Beenenue B
MUHEPAJIOTHIO

Tema 7.1.9tansl pa3surus MuHepanorud. OCHOBHBIC
NOHSTHS B MHUHEpajgorud. [loHsaTtue «MuHEpaD»,
MPOIIECCH M CIOCOOBI MUHEPAIO00PA30BAHIL.

Tema 7.2. OcHOBHBIC 33Ja4d MHHEPATOTHH —
H3YUCHHE CAMHUX MHHCPAIOB, NMPHYHH H VCIOBHA HX
0o0paszoBaHMs, B KOJIHMYCCTBAX, IPEACTABIISIOMINX
MPOMBIIIJICHHBIH HHTEPEC.

JK, C3

2

Paznen 8. Xumnueckun
COCTaB, CTPYKTypa
MUHEPAJIOB B UX
busnyeckue CBOWCTBA

Tema 8.1. Xwumuucckuii COCTaB W CTPOCHHC
MUHepanoB, HuX (opmymsl, Teepaeie pacTBOpH U
nzomopdueie cmecu, Hzomopdusm, ero THmel u
VCIIOBHS 00Pa30BAHMSL.

Tewma 8.2. INomumopduzm u ero npudauabl. OCHOBHBIC
MOHITHS XHMHH W T[COXHMHH, HCIOJb3YCMBIC
MHUHEPAJIOTHEN

Tema 83, ®usnucckue CBOMCTBA MHHCPAJIOB,
3aBHCHMOCTh HX OT XHMHYECKOTO  COCTaBa,
0COOCHHOCTEH  KPHCTANTHYCCKOH  CTPYKTYPHl H
veoBui obpazoBanus. Mopdoiorus MUHEPaTIbHBIX
BbLIEICHHH. THIBI MUHEPATBHBIX arperaTos

JK, C3

2

Paznen 9. ITpoueccol
MUHEpanoodpa3oBaHuUs

Tema 9.1.Tenesuc MHHEPAJIOB u ux
MaparcHC THICCKUC ACCOLIHALINH. dakropsr,
BIUSIOIINEG HA Crnocod oOpa3oBaHHs MHHEpAIA:
TCMIICpaTypa, [JaBICHHC, HCXOAHBIH  MarcpHal
(xpucTayuTH3aLms, PACKPHUCTAILTH3ALIHSL 1%
MEPCKPUCTALITH3ALINA).

Tema 9.2. TIlceBoomopdusM H METAKPHCTAILIEL.
Tunomopduzm. MOHO- W HONUICHECTHYHOCTb.
OcCHOBHBIC MApPaMETPHl IHAOTCHHBIX H 3K30TCHHBIX
MPOLIECCOB MUHEPAIOOOPa30BaAHUS

JK, C3

2

Paznen 10. CamoponHsie
DJICMCHTBI

Tema 10.1. CamopoaHble BNEMEHTBI. pPYAHBIC U
HEPYAHBIC, CBOWCTBA W OCOOCHHOCTH 0Opa30BaHHSL.
IpoucxoxaeHue, MApParcHCTHICCKUC %
MPOMBILIJICHHBIC ACCOLIHALINH. OcHoBHBIE
HANPABJICHHUS HCTIOIb30BAHHSL.

JK, C3

2

Paznen 11. Cyneduns

Tema 11.1. Cynpduasl - comu cepoBOIOPOITHOU
kucyiotel. PacmpoctpanenHocTs B mpupoae. Poub
THOQUIBHBIX  3JICMCHTOB B thopMHupOBaHUU
Cy.]'[b(bI/I,Z[OB H HOHHO-KOBAJICHTHBIC CBsI3HU B
KpUCTATIHYecKod  pemerke.  Mzomopdusm  u
monumopduam  cynbduaoB. [eHE3UC Hu  yCIOBHUS
obpazoBanust Cyb(hua0B. MUHEPATHHBIC ACCOLMALIAH
1 OCHOBHBIC HAMPABJICHUA X HUCIIOJIb30BaHUS.

JK, C3

2

Paspmen 12. Oxcunsl u
THAPOKCUIIBI

Tema 12.1. Oxkucnel W THAPOOKHCTBI — MPOCTHIC
COEIUHEHUS METAUIOB C KHCIOPOAOM, HUMEIOLIHE
KOBAJICHTHO-HOHHYIO CBf3b. PacmpocTpaHeHHOCTh B
npupoe. Bexymas poias cuaepodHIbHEIX 3IEMEHTOB.
I'ene3nc um ycmoeus 00pa3oBaHUs, ACCOLHMALUH H
BO3MOXKHOE HCIONb30BAHHUE.

JK, C3

2

Paznen 13. KapGonats!

Tewma 13.1. KapGoHate! — ot YrOIbHOH KHCIOTHI, UX
COCTaB M DJICKTPOXHMHYCCKHE  CBA3U.  Poump
VIJICKHCIOTH,  KUCIOPOAa W OPraHU3MOB B
oOpazoBaHun  KapOOHATOB, PacmpocTpaHCHHOCTD,
TEHE3UC M yCIoBUs oOpa3oBaHms. AcCOLUHAllUH H
BO3MOJKHBIC HAIPABJICHUS HCTIOJIb30BAHHUS

JK, C3

2




HaumenoBanmue pasaena Bun yueOHoH
Coaepxanue pazaesia (TeMbl) .
AUCIHHUITIIHHDbI paﬁoTbl

KkapOOHATOB U KapOOHATHBIX MOPOJ,.

Paznen 14. Cynbdater Tema 14.1. Cynpdarsr — coaM CEPHOH KHUCIOTHL.
Cocras u SMEKTPOXHUMHUCCKHUC CBSI3H.
PacnipocTpaHe HHOCTS, TCHE3UC " VCITOBHS JIK, C3
oOpazoBanua. Acconuanud cyibaToB U HX

HCIIOJIb30BAHHE.

Paznen 15. ®docdarsr, Tema 15.1. ®@ocdarsr, apceHaTH W BaHAAATH — COJH
apceHaTsl U BAHAATHI COOTBCTCTBYIOILIIUX KHCJIOT. Cocras u
JACKTPOXUMHUYCCKHE CBSI3H HMX  KPHCTAUIMYCCKHX
CTPYKTYp. PacnpocTpaHeHHOCTh, TEHE3UC W VCIOBHS K. C3
oOpazoBanua. Ponap amarura B QOpMHpOBAHHHU ’
dbochopuToB U  OCOOCHHOCTH €ro  MPOSIBICHHS.
Accoumarmu u OCHOBHBIC HAIPABJICHUS
HCIOTb30BAHHIL.

Pasnen 16. Xpomarsl, Tema 16.1. Xpomarsl, momOnaTel u BoJabdpamarsr —
MO.]'II/I6I[aTbI u MaJIopPaACTIPOCTPAHCHHBIC COlIn  COOTBCTCTBYROLIUX
BOMB(PaMAThI kucior. [enesmc u  ycmoBus — 0Opa3oBaHHSL.
Accolanyy U NPUMCHCHHE.

JK, C3

2

Pasnen 17. bopatel u Tema 17.1.boparst — comu OOpHBIX KHCIOT.
HUTPATbI BesBoausic 1 BoAgHbIC Goparsl. [€HE3UC M yCIOBHA
obpaszoBanus. Hutparsl — COMH a30THOM KHCIIOTHI. JIK, C3
I'enesuc u yciaoBus oOpazoBaHus. ACCOLMAIMH H

UCIIOJIB30BAHHUE.

Pazgen 18. I"'anounel Tema 18.1. lagouasr — ropuapl U XJIOPUABI, COTH
(TOPOBOIOPOAHOH H  XJIOPOBOXOPOJHOH  KHCIOT.
OCOOCHHOCTH, TCHE3WC W YCIOBUSA OOpPa3OBAHMIL.
Accouyanyy 1 HanpaBICHHS HCTIOJIb30BAHUSL.

JK, C3

2

Pasnen 19. Cunuxarsl Tema 19.1. Cunukatel — COJH KPEMHHEBBIX KHCJIOT.
OCTpOBHEIC, KOJBLEBBIC, LCMOYCUHBIC, JICHTOYHBIC,
CJIOCBBIC M KAPKACHBIC CHUIIUKATHI H AJTFOMOCHIHKATHI.
OcoGeHHOCTH CTPYKTYPHI. B3aHMOCBSI3b CTPYKTYPBI JIK, C3
CHIIMKATOB W HX (Qu3mdeckux cBoicTB. [enesnc

CHJIUKATOB. Acconuaniu U HATPaBICHUS
HCIOTb30BAHHUIL.

Paznen 20. Munepasnpubie [Tema  20.1.  OCHOBHBIE =~ I€HETHYECKHE  THITBI
ACCOIHAIINN MHHEpPANpHBIX ~ accomuarmid. Mx  HOMEHKIaTypa,
MHHEPATIbHBIA coctaB. [nmaBHEHIIHE MHHEpPAIBHBIC
accoumarui. OCOOCHHOCTH MAaKpPOAHArHOCTHUCCKOTO JIK, C3
aHAIM3a MHHEPAIBHOH aCCOLMAIIMU BO B3AHMOCBSI3H C

3aJadaMH  TOHCKA  MECTOPOXKACHHH  IOJE3HBIX
HCKOMAEMBIX.

* _ sanomsercs Tombko o OUHOM popme obyuerns: JIK — nexyuu; JIP — nabopamopusie pabome; C3 —
CeMUHAPCKUEe 3AHAMUSL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JAVCHUTLIUHBI

Taonruya 6.1. Mamepuanvro-mexuuueckoe odecneyenue OUCYUNIUHbL

Cneunajiu3supoBaHHoOe

yueOHOe/madopaTopHoe

Tun ayauropuun OcHameHue ayiuTopuu odopyaosanmue, I[10 u maTepuajibl

AJIS1 0CBOEHHS TUCLHHMILTHHBI
(mpu HEOOXOUMOCTH)




Tun ayauropuun

OcHameHue ayauTopuu

Cneunaiu3supoBaHHoOe
yueOHOe/madopaTopHoe
odopynosanmue, [10 u maTepuasnbi
AJIsl OCBOEHHS THCIHILTHHBI
(pu HEOOXOTMMOCTH)

Ayauropust st MPOBENECHUSA
3aHATUHU JICKNUOHHOT'O THIIA,
OCHaLIeHHAsI KOMILIEKTOM
. r. Mockga, yn. OpKOHUKHA3E,
Jlexunonnas CreLHaTM3HPOBAHHOM mebeny; 3
JOCKOU (PKPaHOM) M TEXHUYECKUMHU A
cpeacrsaMmn MYyJIbTUMECOHA
MIPE3CHTALIUI.
Aymaropuss  ans nposenenus | r. Mocksa, yi. Op/KOHUKHIIZE,
3aHATHH ~ CEMMHAPCKOro  Tuma, | i, 3 (YueOHas madopaTopus Jjist
TPyNIOBBIX M WHAMBUAYAJIBHBIX | 1abopaTOPHBIX U MPAKTHYECKUX
KOHCYJIbTAllUH, TCK €ro KOHTPOJIA At
CeMuHapckas u z OMGI;IK ”leLIHO};\/'IH-I aTTeCTap 5051 SaHHTHH)’ Ka6‘ Ng 505
P P y W, | KoMTIeKT crielmatH3HpOBaHHOM
OCHaLIeHHasI KOMILIEKTOM
. MeOeH:
CHIEIMATU3UPOBAHHON  MeOenu | 6 6
TEXHUYCCKUMHU cpeacrsaMmu pf6 oHee MeC6TO 0 yanOH.[eFOCH
MYJIbTUMEINA NPE3CHTALUH. (16 mr.), pabouee mecTo
npenogasates (1 mrt), 1ocka
JJIST METIA.
BermsoxkaOM mkad
Aymuropust  gnst nposenenust | MHCTPYKIHS MO padboTe ¢
naboPaTOPHBIX pabort, | yukpockomom MBC-2.
WHIUBUY ATBHBIX KOHCYJIbTALIUH, PyKOBOJICTBO 110 pa60Te C
Jla6opatopust TeKyIHero _ KOHTpOJIA 1 | KoNIeKIMeN KaMHEH |
MPOMEKYTOUHOU arreCTanuu, MHHepaJIOB
OCHAII[CHHASI KOMIUIEKTOM ]
. TexHHYeCKHE CPEICTBA:
CHIEIMATU3UPOBAHHON  MeOenu | M MBC-2
000py IOBaHUEM. HKpOCKOT -
Komnexuus kamHe# (TOpHBIX
MOPOJT) © MUHEPAJIOB.
HNmeetcst Wi-Fi ceTh HHTEpHET.
Aynutopust  ans  nposenenus | r. Mocksa, yi. OpIKOHHKHII3E,
3aHSITUM CEMHHAPCKOrO THUMA, | 71, 3
IPyHIOBBIX W MHAMBUAYAIBHBIX | (VuyebHas nadoparopust st
KOHCYJIbTAllMH, TCKYIIEro KOHTPONS | naGopaTOpHBIX W MPAKTHYECKHUX
CemuHapckas M TIPOMEXYTOYHOH — aTTeCTauww, | sapsriuii) Ne 507
OCHaIICHHAs KOMIUICKTOM | KOMIJIEKT  CHELHUATU3UPOBAHHON
CTICIMATU3UPOBAHHON  MeOeNu | | pebermn:
TEXHUICCKHUMHU CpeaCTBaMH | padouee mecto odydaromerocs (16
MYJIbTUMENNA MPE3CHTALIUH. LHT.), pa6oqee MECTO
Ayaurtopust TUTSt npoBeneHus | mpernoxasarenst (1 1r), mocka Ans
n1ab0paTOPHBIX pabort, | mena.
UHIUBUAYAIBHBIX  KOHCyJbTauuH, | TexHudeckue CpeacTna;
TEKYLLETO KOHTPOJIA u | Mukpockon MHUH-8 (10 .
Jlabopatopust Y . P P ( )
MIPOMEKY TOUHOH arrectaumy, | Mukpockor MII-6 (4 mir.)
OCHalIlEHHAsT KOMILIEKTOM | Mukpockon MHH-9 (2 mir.)
crenuanu3supoBaHHol  Mebenn U | Komekius kaMHel (FOpHBIX TOPOJ)
o0opynoBaHUEM. U MHUHEPAJIOB.










