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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

H3yuenue sewecmeennoz2o cocmasa 3emau, ocobeHHocmell ee CMpoenUs, YCaosull popmMuposanus u
960II0YUU NPUPOOHBIX COCOUHEHUU — MUHEPANo8 U UX ACCOYUayuil — 2OPHLIX NOPOO, 3AKOHOMEPHOCHEl
pacnpeoeieHus Smux 00pazoeanuii 8 3eMHOL KOpe U UX NpaKmuiecKko2o UCnoib308aHUS.

3amaun:

- onpeoenams COBOKYNHOCMU INEMEHMO8 CUMMEMPUU KPUCMATLIO08, UX CUHSOHUU, NPOCMble hopMbl U
KOMOUHAYUY, CUMBOIbI 2PAHEl, XApaKmepu3oeams CMPYKMypbl KPUCMALLO8 8 NOHAMUAX NAOMHEUUUX
VNAKOBOK WAPO8 U NPOCMPAHCIEEHHBIX 2PYNH, CIMPOUmMb cmepeocpaguieckue npoeKyu;

- onpedensamb (husuueckue COUCMBA MUHEPAN08 U MAKPOCKONUYECKU, C UCHONIb30BAHUEM
onpeodenumeret, OUAZHOCMUPOBAMb 2llAGHeluUe NOPoO0obpasyuue u pyoHvle MUHEpavl, - COCMABIIAMb
Onucanue MUHEpAnio8 U 2OPHLIX NOPOO, ONpedeisimb CMpPYKMYPHO-MeEKCMYpHble NPUSHAKU U ONMuyecKue
napamempbi MUHEPATI08 C NOMOUWbIO NOAAPUZAYUOHHO20 MUKPOCKONA

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucnunnuHa oTHOcUTCs K 6a30Boit yactu 6ioka [l «{ucuurinHbl (MO )>»

[pepexBusutsl auctumussl: b1./[.5. 16 Obwasn ceonocus

IToctpekBuzuthl nucuuiuiubbl: b1.J[.5.23 Hcmopuueckas eceonocusa, b1.J[.B.24 Jlumonoecus,
b2.11.5.V.3 'eonocuueckas npakmuxa

3 TpeGoBanus Kk pe3yjabTaTaMm 00yUeHUs MO TUCHUIINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH HA (I)OpMI/IpOBaHI/IC CJICAYIOIIUX PE3YJIbTAaTOB O6y‘ICHI/I$I

HnaanyeMLIe PE3yIbTaThl
06y‘IeHI/I$I IO JUCLHMIIIINHE,

Ko n HaumMeHnoBauue Kon n HauMeHOBaHME MHIUKATOPa
o XapaKTEPU3YIOLIKE dTAIbl
dbopMUpYyEMBIX KOMIETSHIIHIA JNOCTUKEHUSI KOMIIETEHIIUHA (bopMHpOBaH
KOMIIETEHIIU

OIIK-12 Cnoco6en npoBoauth |OITK-12-B-1 IIpumeHsieT MeTOIbI U CpeicTBa | 3HATH: METO/IBI aHATTN3a U
CaMOCTOSITENILHO MWJIM B COCTABE | [TOJyYSHHsI HOBOT'O 3HAHMSI, OCYLLIECTBISET  |CHHTE3a MH(OpMaIUK MIpU

IpynIbl HAyYHBINA OUCK, HAy4YHBINA MTOUCK U3Y4EHUU

peannsys crelagbHbIe OIIK-12-B-2 [IpoBoauT HayuHbIE KpHucTaiorpaduu u
CPEICTBAa U METO/IbI MOJIYUYEHHS |T€0JIOrMUeCKHe, TaIEOHTOIOTHUYECKHUE U MUHEPAJIOTUU

HOBOT'O 3HaHMsI, y4aCTBOBaTh B |IP.NCCIIEIOBAaHUS YMerh: caMOCTOSITENIBHO
Hay4HBIX HCCJIEIOBAHUSIX OIIK-12-B-3 [IpumMeHsieT METOJ0TIOTHIO IIPOU3BOIUTH U

00BEKTOB NPOPECCHOHATBHON | HAyYHOI 0 MCCIEeI0OBaHUs IPY IPOBEIEHUH | TOKYMEHTUPOBATh
NeSITEIbHOCTH U UX HAy4YHOTO IOMCKa HaOJII0/IEHUS TIPU U3YYEHUU
CTPYKTYPHBIX DJIEMEHTOB HOPOA000pa3yoIuX U

PYAHBIX MUHEPAIOB
BJanerb: HaBbIKAMU
HAaY4YHOTO UCCJIeIOBaHUS
IIpY MIPOBEICHUN HAYYHOT'O
MOWCKa MTPU U3YyYECHHUH
KpucTaorpadpuu u

MUHEPAJIOTUU
OIIK-13 Cnocob6en uzyuatb 1 |OIIK-13-B-1 AHanu3upyer BeleCTBEHHbIH | 3HATh: BEIECTBEHHBIN
aHaAJIM3UPOBATh BEIIECTBEHHBIN |COCTAaB TOPHBIX MOPOJ U Py, ONIpeneseT COCTaB FOPHBIX TIOPOJT U
COCTaB TOPHBIX MOPOJ M Py M |BKIIIOUEHUSI OKaMEHENIOCTEH NCKONIaeMOM pya npu otdope u
re0JIOrO-IPOMBIIUIEHHBIE U ¢b0psl U GayHbI IPU TPOBEACHUH OMKCcaHuu 00pa3LoB
TEHETUYECKUE THUIIBI reoJIoropa3BeJouHbIX padoT MHUHEPAJIOB
MECTOPOKACHUN MOJIE3HBIX YMeTh: BEInomHITE




Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETSHITHIA

Kon n HaumeHnoBaHre WHIUKATOpa
IOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemble pe3yabTaThl

00y4YeHHUs MO TUCIUTUINHE,

XapaKTEPU3YIOIINE ITAIIBI
¢dbopmupoBaHus
KOMIIETCHIINI

HCKOIIAEMBIX IPU PELICHUU
3a/1a4 10 pallOHAIbHOMY U
KOMILIEKCHOMY OCBOEHHIO
MUHEPAIBbHO-ChIPbEBOM 0a3bl

(U3NKO-XUMHYECKHUE
aHaIM3bl 00pa31oB U POd
B TIOJICBBIX YCIOBUSX
Baajaerb: npueMamMu 1
croco0amu JTUarHOCTHKH
COCTaBa IMOJIE3HBIX
HCKOIACMBbIX.

4 CTpyKTYpa H coJepkaHue JUCUUIIHHbI
4.1 CTpykTypa 1M CUHIIIHHBI

OO0m1as TpyA0€MKOCTh JUCIIUIUIMHBI COCTABIISIET 6 3a4eTHHIX equHuIl (216 akaleMHUUeCKUX 4acoB).

TpynoemkocTs,
Bun pabotbr aKaJICMUYECKHUX YaCOB
3 cemecTp 4 cemectp BCET0
OO0mas Tpy10éMKOCTh 108 108 216
KonTakTHas padora: 35,25 29,25 64,5
Jlexumu (JI) 18 14 32
Jlabopartopusie paboTs (JIP) 16 14 30
Koncynpranuu 1 1 2
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTesibHas padora: 72,75 78,75 151,5
Bujx nTOoroBoro KOHTpoOJIs (3a4eT, IK3aMeH, IK3aMeH IK3aMeH
auddepeHUpPoOBAHHBIN 3a4eT)
Pazensr qUCIMIUTNHEL, U3ydaeMbIe B 3 ceMecTpe
KonnyecTBo yacos
Ne HaunmenoBanue paszaennos aynutopras BHEAy/l.
pasnena BCETO paboTta
T 13 | P paboTta
1 Beeoenue 6 2 4
2 Kpucmannozpadgus. 27 6 6 15
3 Cnocobul, 3akoHbI 00paA308aHUsL U pocma 26 4 2 20
KPUCMATLILO8.
4 Kpucmannoxumus 25 4 6 15
) Memoowi uzyuenus 6Hympennel Cmpykmypbl 24 2 2 20
kpucmannos. OCHO8bl KPUCMALIOONMUKU.
Utoro: 108 18 16 74
Paznensl nuciuIivebl, n3ydaeMmbie B 4 cemecTpe
KonnuecTBo yacos
Ne HanmeHnoBanue pa3nenon ayAuTopHad BHEAy/l.
paszznena BCETO abota
T 13 | 1P paborta
6 Yacmo Il Munepanozus. Obwas munepanozus. 14 2 2 10
7 IIpoyeccovl Mmunepanoobpazosanus. 46 6 6 30
8 Cucmemamuxa Munepanos. 56 6 6 40
Wroro: 108 14 14 80




KonnuecTtBO yacoB
Ne HaumeHnoBanwue pa3eiion ayropHad BHeay/I.
paznena BCETO pabora aGoTa
|13 ]Jap| P
Bceero: 216 32 30 154

4.2 ConepxxaHue pa3/iesioB AU CHUINIHHBI

Paznen 1 Beenenme. Yactp 1. Kpucramnorpadus. Coodepoicanue yenu, 3adauu Kypca u e2o
3HaYeHue OasA Opy2ux OUCYUNIUH 2e0N02udecko2o yukia. llpakmuueckoe 3Hayenue Kpucmaniozpaguu,
Munepano2uu u nempozpaghuu. Kpamxkuii ucmopuueckuii ouepk pazeumus Kpucmaniiocpaguu, MuHepaio2u,
nempoepaghuu. Ponv omeuecmegennvix — M.B. Jlomonocosa, I1.B. Cegepeuna, H.U. Kowxaposa, E.C.
@eooposa, B.U. Bepnaockoeo, A.E. ®@epcmana, D.IO. Jlesuncon-Jleccunea, A.H. 3asapuyxoeco, E.A.
Kysneyosa u op., u sapyoesicnvix — B.M. I'onvowmuoma, I1. Hueenu, [oic. /. [ona, 3.C [pua u Op. yuerwix.
Pa3zoenvt u nanpasnenus xpucmannocpaghuu, munepanozuu, nempoepaguu. Kpucmann, seomempuueckas
Kpucmannoepagus, eé saxkonvl. Pacnpocmpanennocmev Kpucmaniog 6 npupooe. Kpucmaniuveckoe u
amopgroe cocmosnue mamepuu. Ilpocmpancmeennasn u kpucmannuieckas peutemka. OcHo8Hble ceolicmaa
Kpucmannos. 3aKOHbl NJIOCKOZPAHHOCMU U HPAMOpeDEepHOCmY, NOCMOAHCMBA O08YZPAHHBIX V208,
PAYUOHATLHOCIU OMHOWleHUll napamempos, noscos. Cesasb Mopghono2uu KpUcmailos U ux 6HympeHHe20
cmpoenus. Cummempus KpUCMANLo8, KPUCMALI0ZpApuiecKue Kame2opuu, CUHSOHUU, KOOPOUHAMHbLE OCU,
cumegonwl epaneu. Ilowamue cummempuu, npumepvl cummempuu. IleMeHMbl CUMMempPUu KOHEYHbIX U
beckoneunvix ghueyp, ux onpedenenue 6 kpucmaniax. CuneoHuu, ux onpeoenexue, XapaxKmepuvie NPUHAKU.
Cucmemvl ocell KOOpOUHAM 8 KPUCMATIAX PA3HBIX CUHESOHUL, UX OPUEHMUPOBKA. DleMeHmapHble sueliKu,
eounuunsle epanu. Ilapamempol u unoexcwol. Ycmanoska kpucmannos pazuwix kamezopui. Cumeonvl epanetl
u ux onmpeoeienue. Yuenue o ¢hopme kpucmannos. Ilpocmoie opmvr u ux rombdbunayuu. Knaccwl
cummempuu. Ilonsamue o npocmuix Gopmax, omxpeimulx u 3axkpvimeix. Odbwas u uacmuas npocmole
dopmul, enaeuvie u npouzeoonvie. Konuuecmseo npocmouix gpopm ecex cumeonuu. Kombunayuu npocmuix
@opm. Eounuunvie nanpaenenus. Knaccol cummempuu u ux pacnpeoeieHue no cureonusm. Ilowamue o
B03MOJCHBIX 2paHAX Kpucmainog. Dopmbl peanvbHbIX KpUCMALlo8, UX YCI0dCHeHUs. 3aKoHOoMepHble,
HEe3aKOHOMEpHble CPOCMKU, OBOUHUKU, 3AKOHbI OB0UHUKOBAHUS, INUMAKCUSL

Paznen 2 CnocoObl, 3aKOHbI 00pPa30BaHUS M POCTA KPHUCTANIOB. 3apooviuiu U HAYALbHbIE
cmaouu pocma. Pocm nnockumu crnosimu, cnupanbHulil pocm Ha Ouciokayusx. Msmenenus Kpucmaniog 6
npoyecce pocma. Ckelemmuvie KpPUCMALIbI, MO3AUYHBILL POCH, OEHOPUMbL, 6IUAHUE NPEeNnsIMCmEUl.
Kpucmannor uouomopguvie u xcenomopgnuvle. Memoowl svipawuanusi UCKYCCMBEHHbIX KPUCMALL08 U UX
3HaueHue OJisl pA38UMUSL BbICOKUX MEXHOLO2ULL.

Paznen 3 Kpucramnoxumusi. Meroabl H3y4eHUs] BHYTPeHHel CTPYKTYpPbl KPHCTAJLJIOB.
Ouepeemuxa kpucmaniudeckou pewemku. Ocnognoli 3akon kpucmanioxumuu. Cesa3b XuMuyecko2o cocmasd
U BHYmMpeHHe20 cmpoeHus Kpucmannos. llnomueiiwue ynakosku, ux munvl. Hounvie, amomusie paouycel,
KOOpPOUHAYUOHHblEe YUCla, munvl ceészeu. Buympennee cmpoenue u ¢usuueckue ceoticmsa. Hzomopgusm,
noaumopguszm,  noaumunus, npumepwvl. Ocnogbl  Kpucmaniioonmuku. Penmeenosckue — memooul,
anexmponocpagus, Heumponocpagus, pesouanchuvie memoowvt (PCA, muxpozonooewiii, IIIP, SMP).
Ilpenomnenue ceema, nonspusayus, 0gounoe ayyenpenromierue. Onmuyeckue UHOUKAMOPbl U ONMUYECKAs]
OpUEHMUPOBKA KPUCMANN08 PA3HbIX CUHeOHUU. Memoouka pabomvl ¢ NOAAPUZAYUOHHBIM MUKPOCKONOM.
Onpeoenenue nokaszamens nperomieHus, nieoxpousm. Onpeodenenue cuivl 08ynpenomieHus, gopmyna
PAasHoCmu X004.

Paszgen 4 Yacrp II. Munepanorus. O0mas muHepajorusi. Muwuepan, cocmag MuHepasnos,
CoeOuHenUs. OnpedeeHH020, HeONPeoeleHH020 COCMasd, O8OUHble CONU, meepovie pacmeopvl. Popmynvi
MUHEpanos, Ux pacnpocmpameHHocms 6 npupode. Mopgonocus munepanoé u azpecamos. Memoovl
uzyuenus munepanos. Qusuyeckue c8olcmea Munepanos. Bzaumoceaso ghuzuueckux ceoticme u cmpykmypol
MuHepanos. Anusomponus ceoticms. Aepecamnoe cocmosuue. Lleem, ghakmopwi, npuyunel, onpeoendoujue
OKpACKy U U eé usmeHenus, O1eck, meepooCcms, CNatHOCMyb, NIOMHOCMb, YOeIbHbll 8eC U UX Qu3UUecKas,
Kpucmannoxumuieckas npupooa. Lllkana Mooca, cknepomempol. Paouoakmugnocms, menionpogooHOCHb,
aneKkmpuieckue U mazHumuule ceoticmea. llbe3zosnekmpuuecmeo, NUPOINEKMPULECTNEO, THOMUHECYEHYUSL.
3Hnauenue ceoticme mMunepanos npu ouacHocmuxe, OpaKkyuoHuposaHuu, NPAKMuU4ecKkom npUMeHeHUU.



Paszgen 5 [Ilpomeccsl MuHepasooOpa3oBanusi. [ eonocuyeckue npoyeccvl, muepayusi u
KOHYEeHmMpayusi XUMUYEeCKUX JJIeMEeHMO8, 2eHe3UC NPUPOOHLIX XUMUYECKUX COeOUHeHULl-MUHEPAIOs.
Obpaszoeanue munepanos u npasuno ¢gas. OcHosHble Bakmopsvl MUHEPAIO0OPA306aHUs, NOIULEHHOCTb U

napazeHesucvl  MUHEpAnos,  NceoomMopgosvi,  napamopgosvi.  Tunomopguszm,  napazeHe3ucwl,
napazenemuyeckuil auanuz. Tunvl npoyeccog MuHeparooOpa308aHusi — 9HOO2EHHblE, IK302EHMbIE,
MemamopghozenHvle. Maemamuueckue npoyeccol. Kpucmannuszayuonnas, 2pasumayuoHHas

oughpepenyuayus. Munepanrvnvle napacenezucwl. Ileemamumossiti npoyecc, poib Jemyqux, munvl
neamamumosg u accoyuayuu murepanos. Kapoonamumor. Ilpoyeccor memacomamosa, CKApHul, 2peti3eHbl.
ITneemamonus u euopomepmanvHulil npoyecc. Daxmopvl KOHMPOIUPYIOWUe, CMAOUIHOCMb NAPA2EeHe3UCHI.
Memamopgozcennvie npoyeccol, memamopguueckue gayuu, napacenesucvl. Kuavl arvnutickoeo muna.
Ok302ennbie  npoyeccvl. Xumuyeckoe 8vleempusanue CUIUKAMHLIX NOPOO, MUHEPANU3ayus Kop
BbIBEMPUBAHUSL, 30HAILHOCIb. 30HbL OKUCHEHUL CYIbUOHBIX MECMOPONCOCHUL, JHCeNe3Hble 2SUNCOBble
wnanvl.  XemozeHnoe U OuocenHoe ocaokoobpazoeanue. Muneparusayus 36anopumos, OUOEHHbLE
docgamwi, kapooramul, cunukamol. AymuceHHoe MuHepanooopazosatue.

Paznen 6 Cucrematuka MuHepanoB. Cucmemamuxa MuHepaios. Munvl, KIACCbl, NOOKIACCYHL,
2pynnwl, MuHepaivhvle uobl. Tlopsook u cxema Onucanusi MUHEPANO8 U UX OUACHOCMUYECKUX NPUSHAKOG:
Hazeauue (CUHOHUMbL), NPUMECU, CUHSOHUS, 2aOUmyc, KpUCMAailoXUMuieckue oCOOeHHOCMU, azpe2amHoe
cocmosiHue, usuieckue CeoUCmea, PAHOBUOHOCMU, 2EHE3UC U PACNPOCMPAHEHHOCHb, NPAKMUYECKOe
3Hayenue. Onucanue MuHepanos ¢ coomgememaue ¢ npunamou cucmemamuxou. Camopoouvie d1emeHmul:
niamuHa, 3010mo, cepebpo, Mmedb, ceileH, aimas, epagum, cepa.Cynvguosl, cyrvghoconu: nupum,
Maprazum, MenbHUKOBUM, NUPPOMUH, APCEHONUPUM, XalbKonupum, OOpHuUm, eaneHum, cgaiepum,
KUHOBAp®, aypunuemenm, peanveap. Kucnopoousie coedunenus.Oxcudvl (npocmovle U CLOdCHbIE)
2UOPOKCUOBL. dHcene3a-MacHemum, 2emMamum, JUMOHUM, ATIOMUHUA-KOPYHO, €20 PA3ZHOB8UOHOCMU, OUACHOD,
bemum, OOKCUMbL, MUMAHA-UTLMEHUM, PYMUL, ~ XPOMA-XPOMUM,  0J08A-KACCUMEPUmM, MAapeanya-
nuponiozum, ncuiomenan, maweanum. Kucnopoowvie conu (okcoconu):Cyrvghamwul:  eunc, aneudpum,
yerecmuH, Oapum, auenesum, spozum, meHapoum, mupaburum. Kapbonamvl: xanvyum, apaconum,
oonomum, MazsHe3um, CUOepum, aHKepum, uyeppycum, cMumconum, manaxum, azypum.Docpamor —
anamum, GUGUAHUM, MOHAYUM, KCEHOMUM, 6OJbhpamamvl - weeium, 601bhpamum,; Moauboamsl —
nosenium. Cunukamsl u anomocunuxkamol. Cmpykmypa cunuxamos, kiaccugurayus. KpemHekuciopoomuwiil
U anrOMOKUCIOPOOHDBIIL Mempa’opsl, munvl ux coyemanuii. CUIUKamol ¢ U30IUPOBAHHBIMU MEMPa’s0pamu,
OOUHOYHBIMU U COBOEHHBIMU (Opmocunukamol, Oouopmocuiruxamsl). Konvyesvie cunuxam. Ilenoueunvle
CUNUKAMbL: 2PYNNbL NUPOKCEHA U NUPOKCEHOUOO08 (POOOHUM, B0NACMOHUM). Jlenmounvle cunukamol.
epynna am@uobonos (aKmuHoOIUm, MpeMoaum, po2osvle 0OMAauKu, 2naykogau). Jlucmosvle (croucmoule)
cunukamol u amomocurukamol. Kapkachuvie cunukamol u aiOMOCUIUKAMbL: SPYNRbL Keapya (Keéapy,
XanyeooH, onan u ux pPAazHOBUOHOCMU), NONEBbIX UWINAMO8, herbOunamouoos, yeoaumos. IanroceHuobi:
@moopum, eanum, CUTbEUH, KAPHAIUM.

4.3 JlabopatopHbie padoThI

Ne Kon-Bo
Ne JIP HaumenoBaHue 1a60paTopHBIX paboT
pazneina 4acoB
1 1,3 BryTpeHHee cTpoeHHe KPUCTAIIINYECKOTO BEIECTBA. 2

IIpocTpaHcTBEHHAs pelIeTKa, psl, INIOCKas CETKa, dJIEMEHTapHas
sueiika. Obpa3zoBanue kprucrauioB NaCl u3 HachllIEHHOTO pacTBOpa:
JUIOJIb, CETKA, SYeliKa. 3aKOHBI pOCTa KpHCTaslIa

2 1,2,3 |Pabota ¢ MmojmeinsiMu KprCTaLIOB. [IpocThie (OPMBI KPUCTAIIOB 2
HU3IICH, cpe/iHel, Bbiciel kareropun. KomOunanuu. OnpesencHue.
3 3 Pabora ¢ Mojes M KpUCTAJIOB M TaOJINIIEH KIacCOB, BUIOB 2

CUMMETPHUU. DJIEMEHTHl CHMMETPHH, OTIPEEIIEHUE DJIEMEHTOB
cuMMeTpun. PopMyIIbl CHMMETPHUHU.

4 2,3 PeanbHble U neanbHble KPUCTAIUIBI. 3aPUCOBKH PEAJIBHBIX U 2
uaeaIbHBIX KprcTauioB. OnpeneneHne KpUCTATHYECKIX
MHOT'OI'PaHHHUKOB, BBIJIENIEHHE MTPOCTHIX (hopM, komOUHarmil. ['aburyc,
CHUHTOHMS KpHcTauioB. OnucaHue.

5 2,3 IIpoekTrpoBaHNe KpUCTAIIIOB, IOCTPOCHHUE CTEPEOTPAMM. 1




6 3 VYcraHoBka KpUCTAJUIOB, ONPE/IEICHIE CHMBOJIOB I'paHell. BHyTpeHnHee 2
CTPOCHHE KPUCTAILIOB, KPUCTAIUTUYECKAs CTPYKTYpa, CIIOCOOBI ee
M300pakeHUs], TUTIBI CTPYKTYP.

7 4 Mopdomnorust MUHEpalIbHbIX HHIUBUIOB M UX arperaToB. 3apuCcOBKa 2
MUHEPAJIOB, arPeraToB pa3HbIX MOP(OIOTHIECKHUX THTIOB.

8 4,6 dusnueckue CBOCTBa MUHEpaioB. BusyaibHoe onpeneneHue. 2
O3HakoMIICHHE ¢ OWHOKYJIIPHBIM MUKPOCKOIIOM.

9 5,6 Pabota ¢ xomtekuusmu. OKcocomn: KapOoHAThI, CyIb(aThl, 2
BOJIb()pamMaThl, MOJIHMOAATHI, OoChaThl, APCEHATHI.

10 5,6 Pabora ¢ xomnexkuusamu. ['anoreHuanl 2

11 5,6 Pabota ¢ koymmeknusamu. CUITMKAThl U ATFOMOCHIIMKATBI: OCTPOBHBIE, 4
KOJIbIICBBIC, IICTIOYCUHBIC.

12 5,6 Pa6ota ¢ xomtekusgamu. CHINKATHL: JIEHTOYHBIE, CIIOUCTEIE, 4
KapKacHBIE.

13 5,6 PaGota ¢  DONAPU3AMOHHBIM  MHKPOCKONOM. Y CTpPOWCTBO 2

MOJISIPU3AIIMOHHOTO MUKPOCKOTIA, IICHTPUPOBKA.
OnTuyeckue KOHCTAHTHI.

14 5,6 [TocnenoBarenbHOCTh U3YUEHUSI MUHEPATIOB B 1
npo3padnbix numdax. OnpeaeneHue CriaiiHOCTH, 1[BETA,

IUICOXPOU3Ma, (OPMBI 3€peH, JIy4ePEIOMIICHUS, YIila IOTacaHHs,
ONTUYECKON OPUEHTUPOBKH, OCHOCTH, ONITUYECKOT0 3HAKa, yria 2v.

Uroro: 30

5 Y4eOHO-MeTOaAMYEeCKOe 00ecIeYeHHue JUCIHUIIINHBI

5.1 OcHoBHas JuTEpaTypa

1. Hosocenos K. J1. Ochosbl eeomempuyeckoll Kpucmannozpaguu [Dnexkmpounsviti pecype] : Yuebnoe
nocooue / K.JI. Hosocenos — Tomck : H30-60 Tomckozo nonumex. ynugepcumema, 2015. - 73 c. Peocum 0o-
cmyna: http://znanium.com/bookread2.php?book=701517

2. bpacuna, B. U. Kpucmannoepaghus, munepanoeus u obozaujeHue noie3Hbix UcKkonaemvix [Inex-
mpouusli pecypc] : Yueonoe nocooue / B. U. Bpaeuna. - Kpacnospck: Cub. gpeoep. yn-m, 2012. - 152 c. -
ISBN 978-5-7638-2647-0. Pesxcum oocmyna: http://znanium.com/bookread2.php?book=492236

5.2 lonoinuTebHAs JIMTEPaTypa

1. Bemexmun A.I'. Kypc munepanocuu. M., ['occeonmexuzoam, 2008.- 721 c.

2. Jlemuna T.A., Hlegpep H.U. Ocnoswvt kpucmannocpaguu. Yuebnoe nocooue. Openoype: H30-60
ory 2005z, - 235 c.

3. Epmonos B.A. Kpucmannoepagus, munepanocus u 2eono2usi KAMHeCamoy8emHo2o coipbs. y4eo.
nocobue ons 8y306 - M. H30-60 MITY, 2003.- 407 ¢

4. Hemuna, T. A., Casunosa E. b. Munepanoecus ons cmydenmos. Yueonoe nocooue.- Openoype :
HIIKTOY OrI'Y, 2011. - 152 c.

5.3 Ilepuoanueckue u3gaHust
- XKypnan «3anucku Poccuiickoeo munepanoeuieckozo oowecmsay - M.: APCMU, 2001-2010.
- XKypnan « Omeuecmeennas ceonozusi» -M. : Aeenmemeso "Pocnewams”, 2001-2016;

- XKypHnan «Pecuonanvusie npoonemol sxonocuuy - M. : Aeenmcmeo "Pocneuams”,2005,2008,201 3.
- XKypnan «l'eoxumusny M. : Axademuzoamyenmp "Hayxa" PAH, 2001-2016;

5.4 UnTepHeT-pecypcsbl

- http://insminerals.ru/Links.htm - nopman cooeparcum naubonee nonesnuvie u uzgecmuvie Mmamepuaivi
1O MUHEPANO2UU 8 INEeKMPOHHOM 6apuanme;

- http: // list. priroda. ru - nopman cooepocum naubonee nonesnvle u U3eCMHbLIE MAMEPUATLL O MU-
Hepano2uu 6 21eKMpOHHOM 8apuarme;


http://znanium.com/catalog.php?item=booksearch&code=%D0%BC%D0%B8%D0%BD%D0%B5%D1%80%D0%B0%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F#none

http://www.catalogmineralov.ru/ - nopman codepacum naubonee nonesmvie u uzeecmuvie mamepua-
JIbl MUHEPANAM 8 DNICKMPOHHOM 8apUanme.

5.5 IIporpammHoe obecmnedyeHHe, NMpogecCHOHATbHBbIC 0a3bl JAaHHBIX W HMHG(OPMAIHMOHHBIE
CIPABOYHbIE CHCTEMbI COBPEMEHHbIX HH()OPMAIMOHHBIX TEXHOJIOT Wil

1. Onepayuonnas cucmema Microsoft Windows.

2. I[Taxem nacmonwvnwvix npunoxcenut Microsoft Office (Word, Excel, PowerPoint, OneNote, Outlook,
Publisher, Access).

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIIINHBI

Yuebuvie ayoumopuu 0ns nposedenus 3ansmuil jeKkyuonHo2o muna (3146 ayo.), ona nposedenus
2PYNNOBHIX U UHOUBUOYALLHBIX KOHCYIbMAYULL, MEKYUe20 KOHMPOIs U NPOMENCYMOYHOU ammecmayuu.

Ayoumopuu ocHawenbl KOMNIEKMamu yueHuueckou mebenu, mexHuuecKumu cpeocmaeamu 00yyeHus,
cayrcamumu 01l npedcmasieHust yieonou ungpopmayuu 60abulol ayoumopuu.

s nposedenusi nabopamopuvix sausmuil ucnoivzyemcs aabopamopusi «Munepanoeuuy (3207
ay0.), OCHAWEHHAsL KOJIEKYUell PeaibHblX KPUCMALLI08 MUHEPATIO8, KOLIeKyuell Mooenell KpUCmAaiio8 MuHe-
panos; pabouumu KOJLIeKyuamu Oisl U3y4eHus c8OUCME U OUASHOCMUKY MUHEPANos, 0eMOHCIMPAYUOHHbLMU
KOJLIeKYUSIMU NOPOO U MUHEPAL08, NAAKAMAMU, OUASDAMMAMU, MAOIUYAMU, SPAPUUECKUMU U300PAINCEHUSI-
MU 3AKOHO8 Kpucmaniozpaguu, Kiaccupurayutl, YCiosuti MUHepaiooopazo8anus u nopoooodpasoeans,
NOIAPUZAYUOHHBIMU MUKPOCKORAMU, JIYNAMU, OUHOKYISAPHIMU MUKPOCKONAMU.

THomewenue 0ns camocmoamenvHol pabomvl 00YUAIOWUXCA OCHAUEHb KOMNbIOMEPHOU MEXHUKOU,
nooxnmouenHou k cemu "Humepnem", u obecneuenuem 0ocmyna 8 I1EKMPOHHVIO UHDOPMAYUOHHO-
obpazosamenvhyio cpedy OI'Y.



