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Hpodune noarorosku: buonorus u Xumus

Kpanuduxamms (CTeHeHs) BEUTYCKHHKA: OaKanasp



1. Ieas p3yueHHa AHCHHMILIHHBI:

OcnopHol Henplo Kypca sBJsIeTc NPHOOpeTeHHe CTYACHTAMH 3HaHHIH, OTPaykKaroiux ¢
TeOXMMHYECKOM TOUKH 3pPEHUS KapTHHY MHpPa, PACHHPAIOINEX UX KPYro30p M 3PYAHIHMIO,
HeoOXomuMpIe s paboTEI B HIKOTE.

Hucuunuaa «OCHOBBI MUMHEPANOIMUY 3HAKOMHMT CTYIGHTOB ¢ HAYKaMH O 3eMne, C
KpUCTAAIMIecKod  Qopmoii  MarepHH, ¢ OCHOBHBIMH HOHATHAMH  Kpucraunorpadwuu,
KPUCTAUTOXHMHHE, MMHEPIONHH, II03BOASET pACcHO3HABATE BAKHEHINHME MHHEpalisl, JIaet
npeacTaBieHue 00 UX NPUMEHCHUH.

3a/lauaMy TUCIHITIHHE] ABJSIOTCH:

1. OsHakoMJICHHC CTYIEHTOB C BEAYHIAMH HAyKaM¥ O 3eMie, IOKa3 CAHHCTBA MPUPOBI
OpraHM4yeckore ¥ HEOPraHHYeCKOr0 MHpa, EeHHHCTBA MHHEPAIOB 3eMJIH H
KOCMEYECKOI0 MPOCTPAHCTRA.

2. @opMEpoRaH#e IOAXOAAa K H3YYCHHMIO CBOHCTB MHHEPATOB HA  OCHOBE
KpUCTAIIOrpadHyeckux I KPHCTAIOXUMHYCSCKHUX [IPEACTABIEHHH, PACCMOTPEHHE
METOJI0B HCCIeI0BaHKI KPACTALIOB.

3. [lomyuyenme 3maHmi O pasMUYHEBIX KIAcCaX MWHEPAIOB HAa OCHOBE  XHMMUECKOH
KnacCHGUKanyy, O [ONe3HBIX  HCKOIAEMBIX, [IParoOlEeHHBIX KaMHAX |
CHHTETHYECKUX MHHEpAnaX,

4. llonydenne 3nanui 0 GU3HICCKHUX H ONTHYECKHX CBOMCTBAX MHHEPANOB M 0ONACTAX
HX NPaKTHIECKOIO HCHOIL30BAHMA.

5. @OopMHpOBAHHE NPAKTHYCCKHX HABBIKOB IO ONPENCICHHIO OCHOBHBIX MEHEPATOB C
IIOMOIIBI THATHOCTHYCCKHX [IPU3HAKOB H HCCICKOBAHUA UX (H3NYSCKHUX CBONCTE.

6. (POPMHpOBAHHE ECTCCTBEHHOHAYYHOTO MHPOBO33PEHHS HA OCHOBE B3AHMOCBS3H
€CTECTBEHHLIX HAYK.

2. Mecmo yuebnoli OucuuniuHsl € CHPYKmIYpe OCHOGHOIU O00PA308AMENBHOI

npozpammsl.

Huctnnmmna «OCHOBB MUHEPATOTHH» OTHOCHTCH K BAPHATHBHON (ipodMibHON) uacTH
npodeccroramsroro mukiaa OCHOBHON o6pasoBaTelbHOM nporpaMMe! (5.3).

JUis  OCBOEHMA HWCHMIUTHHBI CTYHEHTH MCIONB3YIOT 3HAHMS, YMEHHS M BHIBL
REATENLHOCTH, CHOPMUPOBAHHBIE B NPOLECCE H3YYEHUS XMUMHH B 061eobpasoBaTensHOM MKoe.

«OCHORBBI MAHEPAJIOTHHY SBIACTCA OCHOBOH /ISl M3YUEHHS HPOCTPAHCTREHHBIX CTPYKTYD
HEOPTaHWUIECKOH M OPTaHUYeCKON XUMMH.

3. TpeGopaAnsa K YPOBHIO 0CBOCHHS AHCIHILIHHEL

flporecc  m3yvenms [HCHMINIMHB! HANpaBicH HA (OPMHPOBAHHE H  PA3BHTHE
npodeccuonansroit  xommerennmar  (TTK-13), oOMICKYNBETYpHOR — KOMICTCHIMH (OK-4).
OcponBimnuit gucnananay « KpucTaaloXuMua» HoJDKeH
- BJIA/IETh:
OCHOBHBIMH ~ TCOPETHHYECKHMH  [PEJCTARICHHAMH  KpHCTaiorpaduu, KpHCTALIOXHMEH,
MHHepaloru, rerporpadun, remmonorun. (OK-4, [1K-13);
- DBITH CcIOCOOHBIM:
OOPACHATE CYIIHOCTh BKHEHINNX 3aKOHOB, METONOB HCCIEN0BAHHA KPHCTANIOR, MHHEPANIOE,
OCHOBHBIE TIOHATHA M TEPMHHEI KPUCTALIOTPAQHM, KPHCTAINIOXUMEHH, MUHEPATOTHH,
nerporpaguu, remmosorun (OK-4, ITK-13);
ONpEenensiTe BHEIHUE 3ICMEHTH CHMMETPHH KPHCTAILIOB, PACTIO3HABATL OCHOBHEIC MEHEDATH C
NIOMOMIBIO (PU3MYECKUX M XUMUYECKIX CBOMCTB, 1iKais! TBepaocta Mooca (OK-4, [IK-13);
- NMOHEMATH 3aBUCHMOCTE (DM3HKO-XMMMYECKHX CBONCTB KDHCTAIOB OT MPOCTPAHCTBEHHONO
CTpocHus KpucTammndeckol pemerkn (OK-4, [TK-13);
- YMeTh HPHMEHATE [MONYYCHHbIEC 3HAHUA:
Anst 00BsCHeHHs BaxHelinmx obnacTell NpHMEHEHHS MHHEDAIOB, IONESHBIX HCKOUAEMBIX,
JAParolleHHbBIX U CHHTETHYICCKHX KaMHelH;
B ICAArOTHYeCKON aesirenmprocTH ([TK-13);



- ObITh TOTOBBIM K CaMOCTOSTENBLHOMY IIPOBEACHUIO HCCIENOBAHHH, MOCTAHOBKE
€CTECTBEHHOHAYYHOIO OKCIEPUMEHT?, HCIONB30BAHNIO HHGOPMANMOHHLIX TEXHOIOrHHA Ui
penieHus HaydHbX i (podecCHOHANBREIX 3aiad, aNali3y | OICHKE Pe3yIbTaToB IabopaTOpHBIX
uccnenonanuit (11K-13).

B pesyiibraTe n3ydeHHsE THCHHILTHHBL CTYXCHT JOJUKCH
3HATH:
- BayKHEHUINE 3aKOHBI, METOABI HCCICAOBAHMS KPUCTAIUIOB, MHHEPAIOB, OCHOBHEIC NOHSTUS U
TEPMUHBI KpPHCTATNOrpahul, KpUCTAIOX MUK, MEHEPATOIHH, IeTPOTrpadQH, reMMOJIOTH;
- BaKHEHINHC OONACTH NPHMCHCHHS MHHEDPAIOB, TIOVIE3HBIX HCKONAeMBIX, AParollCHHBIX M
CHHTETHYECKMX KaMHell;
BJIAJETh:
- HaBBIKaMHK (METOAMKOH) ONpeie/IeHHS BHEINHUX 5IeMEHTOB CHMMETPHH KPHCTANNOB,
- HaBbIKaMH padboTel cO mKajnol TeepmocTH Mooca B pacrio3sHaBarhk OCHOBHBIE MHHEPAIB C
HOMOIIBIO (PH3HYECKHUX ¥ XHMHYCCKHAX CBOMCTE;
YMeETh:
- MPUMEHSTE [TOJIYICHHEIC 3HAHHA H HaBLIKH [IPH BBLIHOIHEHHH KYyPCOBBIX M JIMILTOMHBIX padoT |
B Oynaymeit npodeccHoHANBHOM AesaTeIbHOCTH,

4. Odmas Tpy10eMKOCTh JACHHIIIHHLL 3 3a4eTHBIX CIMHUI H BHALI yaebnoii
aboThI.
TpynoemxocTs:
3aYCTHBIS
e IMHIILBL, Tack] Pacnpenenenue 1o ceMecTpaM, Iachl (B
(B COOTBETCTRHH COOTBETCTBHH ¢ YUeOHBIM ITAHOM)
Bug yaebuoit pabotnt ¢ yueOHbIM
TUTAHOM )
Beero: 3 1
3aYETHLIX €/ [HHHUIL
— 108 yacos
AYIATOPHBIC 3aHATHA 38 38
Jexumm - -
IpaxTHiecKye 3ansTus - -
CemuHapEr - -
JlaGoparopusie paborel 38 38
Jdpyrue BUABI ayAHTOPHBIX - -
pabot
Hpyrue suael pabor, B TOM 12 12
qucle B MHTEPAKTHBHOM
hopme
CamocrosTenbnas pabota 70 70
Kypcosoit npoekr (pabora) - -
Petepar - -
Pacuérro-rpaduueckue - -
paboTsl
@QOpMEI TEKYIIEro KOHTPOIS - Konnoxsuymet,
KOHTPOJNLHBIE padoTh,
TECTHPOBAHHE

DopME IIPOMEXYTOUHOM 3aver
aTTeCTail¥ B COOTBETCTBHH ¢
yueOHBIM TTAHOM




5. Copep:xanue yaeGHOH TACHMIIMHDL.
5.1. Pazdenvt yuebnoii oucuuniunsi .

Ne | Hammenopamme paszjena JHCHMILIMELL | Bee AyaaTopHbIe Yachl Camo
v/ (Tempr) ro | Jle | Ilpakr | JIad B m.y. CTOs
0 KIl | HYeCK | OpPaT | MHmepakmu | Tejb
HH ne opH gHble Hasn
(cemmm | bl dopmot pabo
apul) obyuenua (- | Ta
20 % om (1ac)
ayOUMOpHBI
X 4acoe)
1 | Hayku o 3emne. 10 1 8
2 | Kpucramasl 1 Bx cBoficrsa. Buemmag n 15 2
BHYTPCHHA CTPYKTYPd KPUCTAILIOB.
3 | I'eomerpuueckas xpucraiuiorpadus, 17 8 2 9
ONpEIeIeHHE 2IEMEHTOB CHMMETPUN
KPUCTAJII0B, KJIACCOB CHHTOHMH,
4 | KpHCTaIMOXUMH% ¥ METOABI HecneIoBanus | 12 4 2 8
KPUCTAIIIOB,
5 | Mumepansr 3emam W KocMHueckoro | 12 4 1 8
IPOCTPAHCTBA.
Knaccuduxamus MusHepanos.
6 | Onpenenenne bu3HgeCcKux cBoHeTB | 10 2 2 8
MHHEPAIIOB,
7 | M3yuenue MuHEPaIOB 10 KIIACCaM. 20 8 1 12
8 | llonesHple  mckomaemele:  pyamble u | 12 4 1 8
HEepyAubIe.
JparoieHsbie KaMHH.
Hroro: 108 38 | 12/315% 70

3.2. Codepoicanue pazoeiioe OUCUUNAUHDL.
52.1. Hayxu o 3emne. TloHATHE 0 HayKaX, W3yHAIOIAX 3EMIEO; TEOXHMHS, TeONOTHUS,
MHMHEPANOTHs, IeTporpadusd. EAMHCTBO TMPHPONLI OPraHHYECKOr0 M HEOPraHMHYecKoro Mupa
BEHISCTB 3EMIIM H KOCMHYECKOTO HPOCTPAHCTRA, MCTOpHS PasBHTHS MHHEPAIOrHHY,
5.2.2. Kpucmannvl, u ux ceoiicmea, eHeumAs u enympennss cmpykmypa. IloHsTue o
Kpucrajanax, HX OCHOBHble cBolictBa. Kpucrammorpadudeckune
BHYTPEHHEE CTPOSHHE KPHCTALIOB, BHEnTAue 31eMEHTE CHMMETPHH KPHCTAJIOB, CHHIOHHY,
5.2.3. [leomempuueckas kpucmaniozpapus,
KpUCmaiioe Ha MOJEHSX! OChb CHMMETPHH, IIIOCKOCTh CHMMETPHH, LEHTP CHMMETDPHH, BHIBOJ
(opmyssl cummerpun. OTHECEHHE MEOTOTPAHHUKOB K ONPEAENEHHOMY KIACCY CHHIOHHH.
5.2.4. Kpucmannoxumus u mMemodvl uccredoéanus xpucmannog. (JCHOBHBIC NOHATHS
KPHCTAINIOXUMUHN: MATePUaNbHbIC YaCTHIB], THIBI XHMIYCCKHAX CBA3eH, aneMeHTapuas fdeiika,
NPOCTPAHCTBEHHAS PEIUEeTKA, KOOPAHHAIHOHHOE UHCIO. PeHTreHOCTPYKTYpHBIH aHamHM3 Kak
OCHOBHOU METO/l H3YYeHH TOHKOH CIPYKTYPBI KPHCTAIIOR,
5.2.5. Munepanst 3emau u xocmuueckoeo npocmpancmea. Knaccugpukayus munepanos.
W KOCMHYECKOFO IIPOCTPAaHCTBA (IIBIb,
METCOPHTEL). XapaKTePUCTHKA PA3THIHbIX Kiaccuduraimil murepanos. [ToapoSHo — xuMuIecKas
KIaccuuKaius.

Munepanpreiii coctaB reochep 3emiH

3aKOHBI,

OIIHCBIBAIONIHE

onpedeﬂ,eHue INEMERMOG  CUMMEMPUU




3.2.6. Onpedenenue guzuvecrkux ceoiicme munepanos. Ilonarne o QH3NIeCKHX cBOHCTRAX
MHHEPANoB ¥ HHATHOCTHYECKMX IpHu3Hakax. OnpeneneHue (HU3NYESCKHX CBOHCTB MHHEPAIIOB.
IHxara Mooca.

5.2.7. Hzyuenue munepanos no kiaccam.  VzyueHue OTAEHBHEIX NpencTaBuTeIeH
KJIacCOB MHHEPAIOB ¢ HUCIOJIb30OBAHHEM CHHIOHHH, (DH3WYSCKMX CBOHCTB, JHATHOCTHUCCKHX
HMPH3HAKOB; BaKHEHAINUE TPHMEHEHUS,

5.2.8. Ioneswwte uckonaemvle: pyouwble U HepyOuoie.  Jlpazoyewmwie  KaMHU.
Kraccupukanys NONE3HEIX HCKONIAEMBIX H HX MECTOPOXKICHHHN, TIEeONOrHYecKye YC/IOBHA
obpaszopanus. OCHOBHEIEC CBOHCTBA M KTACCHPHKAIM AParoNeHHBIX KAMHEH,

5.2.9. Cunmemuueckue munepanvi, BaxkHeWIIHE METOXBI MOJYYEHHHS CHHTCTHYECKHX
MuHepanos: metol Bepreiins, Yoxpansckoro, dumocopslf, rumpotepManbsubii. IIpuMmenenue
CHHTETHUECKHX MUHEDATIOB,

5.2.10.  Kpucmanauveckasn — npupoda — opzanudeckux — Geugecms.  IIpuMeHeHHe
KpUCTa/IOrpaIecKuX IPEACTaBICHAN ¥ TePMHHOB B OPraHWYecKod XMMMH M OHMONOTHH.
Onruyeckas aKTHBHOCTS.

3.3. Jlabopamopnstii npakmuxym.

Ne Ne paznerna HaumenoBanue naboparopHex padoT
n/n JUCLHITIIHHEL
1 5.2.5. OB030pHAas SKCKYPCHS B MUHEPATOTHIECKHIH My3el
2 5.2.3. Onpeznenenye 3IEMEHTOR CHMMETPHH HA MOJIEIIX KPHCTAILIOB
3 5.2.3. Knaccuuxanus KpUCTAILIOB 110 KJIACCaM CHEIOHHH
4 5.2.6. Onpenenenne QU3HIECKUX CBOHCTE MUHEDPAJIOB
5 52.7. M3yuenne muHepanoB mo Kiaccam. CaMOpOIHBIE 3IEMCHTEL
CYNBQHIBI
6 5.2.7. [anoresuan], OKCH b
7 5.2.7. KapOomnatsl, 6oparsl, Gocdarst, cyinbharst
8 5.2.7. Cumkaret
9 5.2.7. CHaukarsl

6. YaebHo-MeTognIecKo0e 0GecHedeHre NUCHHIIHHDL.
6.1. Ocnognas aumepamypa:

1. Ilyrauena, E. E. OcaoBEl Musiepanoruy 1 nerporpaduu : yuebuoe nocobue / E.
E. Ilyrauema; ®emepansaoe areHTCTBO 10 0Opazosamumio, 1OV BIIO TITIV. -
Tomck: usparemsctro TTITY, 2008. - 102 c.

2. Eropos-Tucmenxo 10, K. Kpucramorpadus: pyKoBOACTBO K HPaKTHYSCKHM
3aHATHAM: y4yeOHoe mocobme i ByzoB /HO. K. Eropos-TucMmeHKo.-
M.:M3paremscteo MI'Y, 2010.-207 ¢

6.2. Jononnumensnas rumepamypa:

1. ®epcman, A. E. 3aummarensmas Mumepanorus / A. E. Pepcman. —
Hengbunck: Ypan LTD, 2000. - 316 ¢.

2. Huxonaes, C. H. Kamau. Mudsi, nserewnsi, cyesepus / C. H. Hukosaes. —
Hosocubupck: Hayka, 1995, - 308 c.

3. llerpos, B. II. Pacckassl o aparouenHsix kamasx / B. IT. ITerpos. - M.:
Hayxa, 1985. - 175 ¢.

4. bynax, A. T'. Obmas MuHepaitorus: YueGuux / A. I'. Bynax. - 2-e ma. - CI16.:
Wsparensctso CIIOIY, 1999, - 354 ¢.

6.3. Cpedcmea obecneuenus 0ce0eHUA OUCHURIHHDL
1) Apxus xypHana Science, The American Association for the Advancement of Science (AAAS)
- AMEDPHKAHCKAs aCCOLMALMS 110 PA3BUTHIO HAYKH - HCKOMMEpYECKas OpraHH3alis, coo0IecTso



YUYEHBIX, CO3aHHoe B nensx nopnepxkks Hayku, HII «HDUKOH». Jhmensuonnoit norosop Ne
316-PH-2011 ot 01.092011 r. ma mepmox ¢ 01.01.2012 —  Geccpouno.
htip://www.sciencemag.org/content/by/vearf#classic

2) Hayunasm o>3nextpoHHass Oubaworexa eLIBRARY.RU. Tipu mnommepxxe POOU.
JInnenznonHoe cornamerne Ne9l6 ot 12.01.2004 r. ma mepuonx c¢12.01.2004 — Geccpowso.
http://elibrary.ru

3) Apéxus mayusHnix kypHaaos 2011 Cambridge Journals Digital. Fzanarenscreo Cambridge
University Press, HIT « HOUKOH». Jlunensuonmoi xorosop Ne 316-PH-2011 o1 01.09.2011 1. Ha
nepuoi ¢ 30.03.12 - 6ecepouno.
http://journals.cambridge.org/action/stream?pageld=3216&level=2

4) Apxusbl 169 xypnaiop msnarensersa Oxford University Press. Maparenscreo Oxford
University Press, HIT «<HOUKOH». Jinuensuounoi gorosop Ne 316-PH-2011 ot 01.09.2011 r. 5a
nepuox ¢ 14.03.12 - 6eccpouno. http://www.oxfordjournals.org/

5) Huadporoi apXuB 31eKTPOHHBIX KYPHATOR w3aaTeabcria Taylor&Francis. HsnarenscTso
Taylor&Francis Group, HIT «H3UMKOH». Horosop Ne316-PH-211 or 01.09.2011 1. Ha nepuozs c
06.05.2013 — Deccpouno. http://arch.neicon.ru/xmlui/

6) YUC Poccua (Yausepcurerckas uopopmanuonnas cucrema POCCHUS). Mockosckuit
rocygapcTBenunit  yumsepcuter uMeEH  M.B.Jlomomocora  (HayuHo-mcenemoBaTennbCKuit
BBIUMCIIUTEIBHLIA  UEHTP, OJKOHOMHYECKHME (akyibreT), ARTOHOMHEM HEKOMMEpYECKas
oprasmsanus Henrp undopmarmonssx uceenenosanuii (AHO TIMH). ITucemo-3agska Ne 21/300
ot 01.03.2010 r. na neprnoj ¢ 01.03.2010 — eccpouno.hitp://uisrussia.msu.ru/isd/main.jsp

7) Bl «Mapc» - ceonpan 6a3a JAHHBIX AHAJMTHYECKOH POCIIMCH CTATEH M3 HEPHOAHIECKHX
m3aapmy  (apxus  2001-2006). Accoumanus perHOHATBHLIX OHOIMOTEMHEIX KOHCOPITHYMOB
(APBMIKOH). Horopop No C/161-1/3 ot 12.10.2009 r. na wepuon ¢ 12.10.2009 — Geccpouno.
http://arbicon.ry/services/mars_analitic.html

8) Apxus kyprana Nature. Hayunoe m3narenscrso Nature Publishing Group, HIT « HOUKOH».
Jlnuensnonnsit oropop No 316-PH-2011 ot 01.09.2011 r. ma nepuoa ¢ 27.09.12 - 6eccpoyno.
CymMMa [0roBOpa: OMiaTa OKasaHHBIX YCHYr IPOM3BOAHTCS M3 CpeacTB MumoSpHayk.
http://www.nature.com/nature/index.html

9) Apxus 16 Hay4sBbIX KypHAJOB H3xaTeabcTBa Wiley. Usnatenmsctio Wiley, u3aarenscTso
Taylor&Francis Group, HII «HOWKOH». Jlunensuonsmeri norosop MNe 317.55.11.4002 ot
01.09.2011 r. ga nepuoxn ¢ 06.05.13 — Gecepouno. http://onlinelibrary. wiley.com/

10) Apxne mayaneix sxypmanoe SAGE Journals Online. M3zatensctBo SAGE Publications,
HII «HOUKOH», Iloropop Ne 316-PH-2011 or 01.09.2011 r. ma mepuon ¢ 05.02.2012 —
deccpouHo. http://online.sagepub.com/

11) Apxue HayunsIx :xKypuanos uzpareascrsa IOP Publishing. Msnarenscrso IOP Publishing
Muemnryra Qusuxka  BemuxoGpuramma, HIT «H3HUKOH». Horosop Ne 316-PH-2011 ot
01.09.2011 r. Ha mepuon ¢ 13.04.2012 — Gecepouno. hitp://iopscience.iop.org/

12) Apxas JnexkTpenHbrs kypHaigos Electronic Back Volume Sciences Collection
uzfareakcTea Annual Reviews. Usnarenscteo Annual Reviews, HIT « HOUKOH». lororop No
316-PH-2011  or 01.09.20I1 r. ma Tmepuox c¢ 06052013 - BeccpouHo.
http://www.annualreviews.org/

13) DnexTponnas 6ubiamorexa TIIIY. http://libserv.tspu.edu.ry/

14)  http//www.chem.msu.su/rus/cryst/welcomelLhtml - Xuwmumuecxuit  daxynsrer MLV,
MATEPHATE! 10 KPUCTALIOXHMHEH,

15) http://www.georus.ry/ - reonorageckue cafiTel.

16) http://www. catalogmineralov.ru/ - SHUAKTONEANS MHHEPAIOB.

17) http://chemestry536.ucoz rw/publ/zanimatelnaja_khimija/11 - BeipansBanye KPHCTAILIOB.

18) http://www.scorcher.ru/art/chemistry/chemistry_cristalls2, php - MOHa/(HBIE KPHCTAIIIBL

19) http://chemistry-chemists.com/Uchebniki/Chemistry-books-crystal.html - Kauru o xaMun -
Kpucranmnoxumus. Kprcrammorpagus. Poct u gopma kpucrammos. Hayano-nonyIspHble KHArd
[0 KPHCTAIUIOXAMHH.




6.4. Mamepuanvro-mexHuueckoe obecnedenue OUCUNIIHbL .
o Cneyuanusuposanuas XuMuieckas aabopamopus

Komnerxyuu:
- MUHEpAROE

- HORE3HBIX UCKORAEMbIX
- ROAYOPAZOYEHHBIX KAMHEU
Mooenu mrozozpannukos
llocyoa u peaxmuesl, Heobxodumbie O3 NPOGEOCHUS AHANUZ08

Ne | Haumenosanue pazjena Haunmenosanne HapmeHOoBaHHE TEXHAYECKHX
0/ | (Tembl) yaeGHOM MaTepHanos o6yuenns, | M AYXHOBH3YATLHBIX CPEICTB,
0 | AMCHHILTHHBE TIAKETOB HCIIOIb3YEMBIX € HeJIBI)
HPOFPAMMHOT0 AEMOHCTPAIIHH MATEPHAJIOB
olecrieyenust
1 | Hayku o 3emurte. - MynpTuMeARHHEIE MaTepPHAIBI,
BHACO(PHIIBM, coadi -
Hpe3eHTaMU
2 | Kpucranis! ¥ ux cBOHCTBA. Kosekumg munepanos. | MynsTiMeilHEIe  MaTepUaibl,
BHEIH 1 BHYTPCHHSA BUNEODUITEM, claf -
CTPYKTYPa KPUCTALIOB. IIpe3eHTalHH
3 | l'eomerpuyeckas Mogemn  kpucTawiop, | MynsTuMeIuHEbE MaTepHANHL,
KPUCTANIOrpadtid, ONpE/IEIeHHE | MHOTOTPARHHIKOB. BHICODIILM, craia-
3/EMEHTOB CHMMETPHH Hpe3eHTAIHH
KPHCTAJIOB, KJAaCCOB CHHTOHMIA,
4 | Kpucrasuoxumust u  metons! | Kobiekuus MHHepaioB. | MynbTuMenuitHble MaTepHaibl,
UCCIIEJOBaHHA KPUCTALIOR, BHICOQIIIEM, crnaiin-
[IPE3CHTaUN
5 | Munepaisl 3eMau u | Komnexnug musepanos. | MynstuMeauifneie  MaTepranisl,
KOCMHYECKOTO IIPOCTPAHCTRA. Konnexuus HOYB. | BHACODUIBM, crain-
Knaccugukanus MuHepaios. Komneknuy MHHEpanoB | npe3enTalii
HO KJIACCAM.
6 | Onpenenenuic bu3aueckux | ikana Mooca, | MyneTumenuitnsie MarepHalsl,
CBOMCTB MUHEPAIOR, OMCKBHTHL,  KOJUICKUMH | BUmCOGHIEM, craiif-
MHHEPAJIOB. Hpe3eHTalliH
7 | Usyuenue MHHEpanos no | Hlxana Mooca, | Mynerumeuitnsie  MaTepHaibl,
Kiraccam. OMCKBHTHI,  KOJUIGKUHH | BHACODHIBM, crain-
MUHEPATIOB. IpEe3eHTalllK
8 | [loneznnre ucxomaemsie: | Kosmexuuu nones. | MyasTumenuitaple MaTepHansl,
PYIHBIE U HEPYIHEBIC, HCKOIACMBIX. OJIIEKIHH | BHACODIIIRM, ciatt-
JparoueHHbIe KaMHH, NOXYApParoneHHbIX IPE3CH TALIHH
KaMHeH,

7. MeTroau4eckue peKOMEHAAIMA D0 OPFANK3ATIHE H3YYeHH {HCIHIIHHbL
7.1. Memoouueckue pexomendayun (Mamepuanst) npenodasamenio
Kype sBasercs obsopusiM u u3ydaercs B | cemectpe. O HampaslicH Ha nprodpeTenue
CTY/ICHTAMH 3HAHKH 00 OCHOBHBIX MUHEpATAX M APArONEHHBIX KAMHSX, MIHMPOKO HCHONE3YEMbIX
YeJIOBCKOM B TEYEHWEC MHOTHX BEKOB B OBITY W mpousBoacTBe. CTYAGHTH BBIIONHHIOT
HHIMBARYANbHBIC 3a1aHMd PeEPaTHBHOTO XapakTepa M TPEACTABIAIOT JOKNAAbl IO Mepe
M3YYEHHA OTACIBHAIX KITaCCOB MIHEPAIOR.




7.2. Memoouueckue pekomeHoauuu 0iin Cmyo0eHmos.

llonoeuna yueGHoro Marepmama aucnumauusl «Kpucrammoxumusy yueOHBIM IUTAHOM
OTBOJIMTCH HA CaMOCTOSTENBHOE W3YUYCHHE CTYIOCHTaMH. BOmpoch, peKOMEHAOBaHHBIE K
CaMOCTOATEILHOMY H3YYCHHIO, OOBIMHO HE PACCMATpPUBAIOICS BO BPEMS AYHMTOPHBIX 3AHATHH
(u3-3a HegocTaTka BpeMeHH). OHH He OTHOCATCH K OCHOBOIOJATAOUIAM, TPHHIHANHAILHEIM, HO
3HAHWE MX CYIIECTBEHHO pAaCHIEpAeT Y OOYYalompxcs KPYrosop, 3pY/AHPOBAHHOCTEH, JAET
BO3MOXHOCTh OPHEHTHPOBATLCA HE TONBKO B H3yYaeMmoil JMCUHILIHHE, HO H B XHMMHYECKHX
HAyKax (HEOpraHMYeCKas, OpraHMUYCCKas XMMEM M JPYI'HX) H, COOTBETCTBEHHO, CHOCOOCTBYET
dbopmupoBaHMIO BeeX MepedncieHanx phune komrererimit (TIK, OK).

8. @opMBI TeKyHIero KOHTDOJS YCHEBACMOCTH H NPOMEKYTOYHOH aTTecTAlMH
00yJarnEXcs.

8.1. Temamuxa pehepamoe (doxnaoos, 3cce).
1. KprcrajmoxuMus Kak IpeaMer.
2. Knaccnduxanus muaepanos. [TpoSnems! npu xmaccubunuposasus.
3. Cwmaxarer. Knaccudukanus. CTpoeHue KpHucTalkia.
4. Jparonennnie kamus. Knaccuduranms. Crpoenne xpucTamnmos, O61acTs TPEMEHEHNS.
5. Kpucrannudeckue CTPyKTYPEL Pasfbie THITE KPHCTAILIHYECKOH PEHICTKH.
6. Bripampeagye KpUCTAMIOB B 1abOPATOPHBIX YCIOBHAX.
7. XuMHuecKue H GH3NUCCKHE CBOMCTBA KPHCTAILIOB.
8. JlroMHHECHEHIIHA KPUCTAINOB. POJIb KPHCTALTHYECKOH PeIneTKH.

8.2. Bonpocst u 300aHUA RO CAMOCMOAMENLILOL pabome;
1. Yro Taxoe «cHMMETPHS» H KaK OHa MPOABISCTCH B HPUPOE?
2. HazoBuTe 31eMEHTHI CHMMETPHE KPHCTAIOE ¥ PACKPORTE HOHATHE KaXKIOTO B3 HHX.
3. Copmynupyiite mepBulil 3aK0H KpucTaLIorpaGuy U o6BICHITE, KAK OH ONUCHIBAET
CTPOEHHE KPHCTAINHYECKOTO BEINECTRA,
4. /laliTe ompeieeHHe IOHATHIO KCHHTOHUSEY, IIEPEUCITE HX.
3. Uro Takoe «IIpocTas, OTKPhITas H 3aKpEITas dopma Kpucramiory? Ha3oBuTe mpocTeie
GOpPMEBI HUZLIMX CHHTOHMI.
6. Hro npencrasnser cobolf KOMOHHAIIMS HPOCTHIX Gopm?
7. Kakamu npH3EaKaMy orpeaenserces raburyc kpucrania?
110 pazneny 2. HadanbHbie CBeICHHS O MUHEPATOTHH
8. [alite onpeaeneHHe MOHATAAM «MHHEPAD), KKPHCTAIIL,
9. Kaxue Gpuzyugeckue cBoicTBa HEOOXOMIMO YHHTHIBATE IIPH MAKPOCKOITHYECKOM
OTIPEACICHUN MUHEPATOB?
10. Ot 4ero 3aBuCHT HBET MEHEPaATa?
11. Kax MOXHO ONIpeeNHTE TBEP/I0CTh MEHEPAIA, HCIONL3Ys NOAPYUHEIE cpencTBa?
12. HasoBuTe MIHEepaUIn! IIKaIBI TBEPAOCTH Mooca.
13. Yro Takoe «calfHOCTE» MEHEPAa M KaKHe BUIAB CHIANHOCTH pa3iHIaroT?
14. Kaxne oco0ple cBOMCTBAZ MHHEDPAIOB IOMOTAIOT B HX JIHArHOCTHKE?
15. HYem 0TAHYACTCA KOHKPELHS OT CEKPEIHH?
16. YTo Takoe «apy3an, KIIETKa», «ACHIPATHIN?
17. HazoBHTe IpMHLHN KITACCHPHKAIIH MUHEPAIOB B MEHHEPAIOTHH.
18. Yro yuuTsIBaeT xIacCH(HKALKA MUHEPATOB 10 TPAKTHYECKOMY 3HAUCHHIO?
IIpuBeuTe IPUMEpBI HCITOIB30BAHAS MUHEPAIOB B PAa3THYHBIX OTPACHSX
NPOMBIHITICHHOCTH.
19. Hazosure THIEL (TpyIne!) MEHEPAIOB B MUHEPATIOTH.
20. Yro yunrTeIBaeT reHeTHYeCKas KaccHGuKams MUHepaIon?
21. Hepeuncmite MEHEPATHI ciie/yroiuuX THIOB: CaMopo/Hbie 3neMenTsE, CYIbhRIbL,
Tasonnsr;, Oxecnnet 1 reapoxensr; Kucnoponmste conn: kapSoHATEL, HUTPATHL, CYTB(ATEI,



8.3

XpoMarhl, MO aatTel, BoIb(paMarsl, GochaTsl, apceHAaThl, BAHAAATEHI, GOPATE,
CHITHKATEL

22. Yro m3y4aer Hayka nerporpadus?

23, UTo Ha3BIBAIOT «TOPHOM HOPOROH»?

24. Hapucyiite cxemy, NpencTaB/IoOTyIo re0I0THYeCKri KT OPMHUPOBAHHA TOPHBIX
HOPOJI.

25. PacKpoliTe TOHATHS «CTPYKTYPa» H «TEKCTYPa» TOPHBIX OPOJL.

Bonpocet ons camonposepku, 0uanozos, obcysncdenuti, QUCKyccuil, IKCHepmus.

1. Obmme nprHIHIE HAYK 0 3eMITe.

2. Kpucrannmdeckas ¢popMa Opranu3alii B IPOCTPAHCTBE BEUIECTRA.

3. Ormadue XKUBOH MaTepuy oT HexuBo#i. Munus Muctepa TagHeHa.

4. OCHOBHBIE 3aKOHBI CHMMCTPHM KPHCTAILIOB.

5. Ycnosus GopMHpPOBaHUA KPUCTAIIOB, MEHEPATIOB. JHIOIEHHbIE i DK30TCHHBIE

[IPOIECCHL

6. Yenopusa QOpMUPOBAHHS TONE3HBIX HCKOMAEMEIX,

7. MeToB1 HCCEIOBaHHUS BHYTPEHHEH CTPYKTYPHI KPHCTALIOB.

8. Cerxu Byneda.

9. Toueansie rpymme! cHMMeTpHH. Kak fpaBuiabHO H306pa3HTh CEPYKTYPY CIOKHOFO
Kpuctasa?

10. MeTeopHThl, KaK HCTOYHHKH HHPOPMAILIMH O XHMITIECKOM COCTARE KOCMUYECKOTO
npocrpanctea COMHEUHOH CHCTEMBL.

11. Pons MEHEpanoB OKCHIOB B CTPOCHHM 3€MHBIX HEIP.

12. Cpofictea BellecTBa B 3aBICHMOCTH OT KPHCTAIUTAYECKOrO CTPOCHHA.

13. IleTponorns xak Hayka H 3emite.

8.4. Ipumepsr mecmos.

1. Hazopute dpaMUITHIO PYCCKOTO YYEHOTO, ONHOIO U3 OCHOBATENCH TeOXAMMH

2. Hazopute QaMHIMIO YIEHOTO, KOTOPEIH BEIYHCIWT CPERHEHI COCTAR 3eMHO 060I0TKH

3. HasopuTe aBa 3IMEMEHTA, H3 KOTOPHIX COCTOHT GOJbIIE HOJOBHHEI OKPYXKAIOLIEl HAC
IPUPOIELI

4. Hasosure 31eMeHT, KOTOPBIM 3aHAMAET TPETHE MECTO N0 00BEMY B OKPYIKAIONIEH
IPHPOZE 1 0OpasyeT ¢ KACIOPOIOM MHHEPAIT KBapIl

5. HaszoBute KOJIHYECTBO IMEMEHTOR, U3 KOTOPLIX HA 99% COCTOHT OKPYIKAIONIAst
Ipupoaa

6. HazopuTe KomHUuecTBO 06070YEK, H3 KOTOPEIX COCTOMT 3eMIII

HasosuTte camyio BepxHIOW 000I0UKY 3eMin

8. HazoBuTe 000m0uKy 3eMiu, KOTOPas BKIIOYAET BCC OKEAHEI, Mops, 03€pa, peKku,
6010Ta, BCe MOA3EMHBIE BOAGI M /1€ THIKH

- Hazoure 06071049Ky 3eMIH, B KOTOPOH XUBYT OPraHIME]

10. Kax naseiBaeTcs 3eMHas KOpa, IPEACTABISIOMAS coG0l CaMyIO BEPXHIOKO KaMEHHYIO
0bom049Ky Hame# mIaneTs?

11. Kax HaseIBaeTCs camast MOLUHAS U3 TBEPUBIX 060m09eK SemMun?

12, Cxomexo % ot 00mero 00béMa 3eMHOIO Wiapa 3aHUMAeT MAHTHA?

13. Kak naspipaercs 06omouka 3eMIH, HMEIOmAs caMyio SOJBIIYIO TBEPIOCTE?

14. Kak HasnpBaeTcs HayKa O FOPHEIX HOPOJAX?

15. Kak naspiBaeTcs arperar 0omee Wiy MeHee KOJMYECTBEHHO M KAYECTBEHHO
MOCTOSHHBIX MUHEPATLHBIX 3EPEH, OTIIHYAOLIMXCS OTPeIeIEHHBIM CTPOSHHEM,
(pu3HUECKHMH CBOHCTBAMM M F€ONOTHYCCKHME YCIIOBHIMH 00pa3oBanma’?

16. Kax Ha3wIBaroTCS IPUPOIHBIC XMMHYECKHE COSAMHEHUS KPUCTAITHYECKOH CTPYKTY S,

KOTOPBIE 00pa3oBANHCEh B XOJIE TeONOTHUECKHX H OHOIOTHYECKHX HPOLEccoB Ha 3eMile ’

APYTHX KOCMHYECKHX Tejax?

~



8.5. Ilepeuerns 60RPOCOG OAA RPOMEICYMOYHOU ammecmanuu (K 3auenty).

1. llomsitHe © HayKaxX, U3YJAONMX 3eMIIO; TEOXUMHS, T[EeONOrHsd, MHHEPAIOTHH,
nerporpacbus.

2. Kpucrannel, uX ocHOBHBIE cBOHCTBA. KpucrannorpaguuecKkie 3aK0nbl, ONUCHIBAIOMINE
BHYTpEHHEE CTPOCHUE KPHCTAIOB.

3. BreinHue sneMeHThl CHMMETPHH KPHCTAIUIOB, CHHTOHHAH,

4. TepMEHBI: OChb CHMMETPHH, IUIOCKOCTh CHUMMETPHM, I€HTP CHMMETPHH, BHIBOJ
(hOpPMYIIBI CHMMETPHH.

5. TIpuHIMABI OTHECEHHA MHOIOTPAHHHKOB K OIIPE/IENCHIOMY KIAcCy CHHIOHHM,

6. OCHOBHBIE TIOHATHS KPHCTAIIOXMMHM: MATEPHANLHLIE WACTHI(M, THUITHI XHUMHUYESCKHX
CBA3CH, OIeMeHTApHAx s4eliKa, OPOCTPaHCTBCHHAS pEHICTKA, KOODIHHAIHOHHOE
YHCIAO.

7. PeHTreHOCTPYKTYPHEIH aHAIM3 Kak OCHOBHOH METOJ H3YYeHHS TOHKOH CTPYKTYpHI
KPHCTAINOR.

8. Munepanpneii cocTaB reocthep 3eMIH M KOCMHYECKOTO MPOCTpAaHCTBA (HBUIB,
METEOPHUTEL).

9. XapakTepHCTHKAa  pa3TMUHBIX  Kiaccuduxkauuii  MHHEpaNioB.  XHUMUUECKas
KaccHpHKaIUs,

10. TousTHe 0 PHUIMIECKUX CBOMCTBAX MUHEPAJIOB M JMArHOCTHYECKHX NPH3HAKAX.

11. Onpenenesne hu3HMIECKHX cBOHCTB MEHepasos. [Ixara Mooca.

12. Knaccupuxanmus TONE3HBIX HCKONMAeMBIX M HX MECTODOXKACHHH, IeoJIOrHYecKHe
YCII0BHA 00pasOBaHus.

13. Ocuopuble ¢BOlCTBA U KnaccHpUKALYA JPAroLeHHBIX KAMHEH.

14. BaxneHumme METOAB IOJYYECHHS CHHTETHYSCKHX MHHEPATOB: METOX BepHeis,
Hoxpansckoro, QIOCOBBI, THAPOTEPMATLHEIH.

15. IlpuMeHeHNe CHHTeTHYECKHX MEHEPATIOB.

16. Ilpumenenne KpucraptorpaduueckyX Hpe/CTABICHHNE H TEPMHHOB B OPTAHHYCCKOMH
XUMHH B OHOJNOIHY.

17. OnTHveckas akTHBHOCTE KPUCTAIUIOB,

8.6. Temvi 0aa nanucanun Kypcosoii pabomyl (npedcmagisioncs Ha es16op
00YHArOMIEZOCA, eCTH NPEOYCMOMPEHO PadounM NIaHoM).
He TPERYCMOTPEHO

8.7. Dopmul KOHMPONA CAMOCIOAMEILHOI pabontel,
Koanoxsuymel, TecTHPOBaHHE, KORTPOABHBIE paGOTH! {CM. BBIINE - [IAH CAMOCTOSTETBHOM
paboTEI CTYACHTOR),



Patouag nporpamMma y4eOHOM TUCIUIIIHHE! COCTABIEHA B COOTBETCTBHH C y4eOHBIM ITAAHOM,
(eepalibHBIM MOCYXAPCTBEHHEIM 00PA30BaTEe/IBHBIM CTAHAZPTOM BHICHIETO
npodeccHoHansHOr0 06pa3zoBanys X0 HANPABNEHHIO TTOAroToBKH 44.03.05 [lemarorngeckoe
obpazopanue. [podmnmu noarorosku: baonorus 1 Xumus.

Pabouyro nmporpamMy coctasmn: Meamumxuit AJIeKceH EBrenresud, K.1.H., JOIEHT Kadeapsl
XUMHM U METOAHKM 00yuennsa xumuy TTTIY /_ ;y, o
e '
PaGovas mporpamma yueGHOH RHCIMILIMHLI YTBEPXKIEHA WA 3acelaHHM Kaelphl XMMHHU M
METOIMKH OOYICHIS XAMUH:

npotokon Ne ¢ ot « iy o 2015 ropa.
. //2-//
3aB. xadepoi i Mpanunxuit AE.
“(nonmucs)

Paboyay nporpamma ydeGrolt aucnunmuesl omobGpeHa MeToHYecKOH KoMuccuel Buonoro-
XHUMHYECKOTO (aKyIsTeTa:
; Y3 o
mporoxos Ne /7 or«~'» #2015 rona.

lpencenarens MeTomuyeckoit komucenu BXP /Z'/f/ﬂ’““"'"//" Kaszesa E.IL
(toammce)




