MuHMCTEPCTBO HAyKH U BhICIIero oopazoBanusi Poccuiickoit denepaunu
DenepanbHOE rocyJapCTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOE YUPEKICHHUE
BBICIIIETO 0OPa30BaAHUS

«KybaHnckuii rocy 1apcTBEHHBIH YHUBEPCHTET
NMHCTUTYT I'EOI'PAOUU, 'EOJIOI' MU, TYPU3MA N CEPBUCA

. y4eOHoI pabdorTe,
SR BAHNST — [IEPBHI

Xarypos T.A.

2023r.

PABOYAS TIPOI'PAMMA JJUCHUIIJIMHBI (MOAY JIS)
51.0.13 Munepayiorus v rnierporpadus

(k00 U HaumeHOBaHUe OUCYUNTUHBL @ COOMBENCIMBUU C Y4eOHbIM NIAHOM)

Hamnpagiienue moAroToBKH/ ClelualbHOCTh
21.05.03 TexHonorus reoJOruueckom pa3BeaKu

(KOO U HauMeHOo8aHue HAnpasieHus N0020MOBKY/CNeYUaNIbHOCNU)

HampagsnenHocTs (ripoduiib) / cienuanuzanus ['eodusznueckue MeTo/1bl
MIOVCKA ¥ Pa3BEIKH MECTOPOKACHHUH MOJE3HBIX NCKOIIAEMBbIX
(HaumeroBaHue HANPasieHHOCMuU (npoguis) cneyuanuzayu)

dopma 00ydeHHUs O4Hasl

(OHHCZ}Z, OYHO-3dOYHAA, 3a0‘lHClﬂ)

Kpanudukanys (CTeneHs) BBITY CKHUKA TOPHBINA UHYKEHEeP-Te0PU3UK

(6axanasp, mazucmp, cneyuaiucm)

Kpacnonmap 2023




Paboyas mporpamMma IUCHUIUIHHBL « MUHepaIorus U netporpadus» cocTaBieHa B
COOTBETCTBUHU C (pefiepalibHbIM I0CyJapCTBEHHBIM 00Pa30BaTEIbHBIM CTaHAAPTOM
Beiciiero  obpazoBanmst (OI'OC BO) mno HampaBieHUIO IMOATOTOBKH /

criertmanbHOCTH 21.05.03 «TeXHOoJI0rusa reoJJOrH4ecKot pa3Be K
KO ¥ HAUMCHOBAHHUEC HAIIPABJICHHWA IMIOATOTOBKHU

[Iporpammy cocTaBuiI(#):

Hunuyk T.H., Ooyenm xaghedpwvl Hepmanou 2e0102uul, 2UOPO2e0I02UL U 2e0MEXHUKU
H.0. ®amunust, 10JKHOCTh, YHEHAs! CTENEHDb, YUEHOE 3BaHHUE

Pa6oyas mporpamma AUCHUILIUHBL ««MUHepaorus u nerporpagus» yTBepKeHa
Ha 3acefaHuu Kadeapsl (pa3padoTynka) HeQPTAHON Ie0JOTUU, TUAPOre0I0rMH |
reOTeXHUKU : '
pOTOKOJ Ne g « f2 % st 2023 r.

3aBenyromui kapeapoi (paspabomuuxa)

(pamunns, MHULKMANBI

V1BepkaeHa Ha 3acefanuu yueOHo-MeToquueckoit komuccuu MI'T TuC
npotoxon No 4~ « A3 » i 2023 r.
Ipencenatens YMK UT'TTuC ®unodok A.A.

(l)aMHIIl/lﬂ, HHHULHAJIBI MOANUCH

PenenzenTsr:

[IIaypman N.I'., 3aM. TeHepalIbHOIO AUPEKTOPA 10 ME€OJIOTUH — ITIABHBIN T€0JIOT
00O «HK «ITpnazoBHepTb», I-p. FE0I.-MUHEPAJL. HAYK




1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)

Hean ocBoenus nucuumiaudbl b1.0.13 «Munepasnorus u nerporpadus» 03HaAKOMJICHHE
CTYJICHTOB C OCHOBAMHU COBPEMEHHOW MHHEPAIOTHH U MeTporpaduu, TaroNMMH IPEICTaBICHNC
0 pa3HO00pa3Uy MUHEPAJIOB U TOPHBIX MOPO, UX (POPM U CTPYKTYPbI, PUZHUECKUX U XUMHUUECKHUX
CBOMCTBax. 3HAHWE MHUHEPAJIOTHM U TeTporpaduu IMOMOXKET YCBOCHHUIO CTYACHTaMHU
TEOPETUYECKUX 3aKOHOB CTPOCHHMS MaTepUd U M3YyYEHHUIO MPUPOJTHBIX MHUHEPAJIOB, pYI,
MECTOPOKIACHUHN MOJIE3HBIX MCKOIAEMBbIX.

1.2 3agauu TMCHUILITHHEI

3aaun U3y4eHus TUCITUTIIIUHBI:
- chopMHpOBATH MPEACTABICHUE O POJIH U MECTE MHHEPAIIOTHH U TIETpOrpaduu B
re0JIOTHYECKOM IMKJIE HAaYK;
- I3YYHUTHh OCHOBHBIC ()YHIAMEHTAIILHBIC TOHSATHS MHHEPAIOTHH U TIETPOTpaduu;
- Hay4uTCs pa3dbupaThCs B CHCTEMAaTUKE MUHEPAJIOB M 3HATh UX OCHOBHBIC
XapaKTEePUCTUKU;
- IOJIYYUTh MIPEJICTABICHUE O CHMMETPHH KPUCTANINYECKUX MHOTOIPAaHHUKOB,
MOpP(OJIOTHH MUHEPAJIOB;
- IOJIYYUTD MIPEJICTABICHHUE O T€HE3UCEe TOPHBIX MOPOJ U YCIOBUSIX UX (POPMUPOBAHUSL.
- U3yYUTh OCHOBHBIE CBOMCTBA M COCTAB MUHEPAJIOB ¥ TOPHBIX TTOPOJI;
- HayYUThCS AUATHOCTUKE MUHEPAJIOB ¥ TOPHBIX MOPO/I.

1.3 MecTo AucuuminHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Juctunnuna «MuHepanorus u nerporpadus» OTHOCUTCS K obsa3amenvrou yacmu bioka
1 "Muctumiuael (I'eosorus)”cornacHo y4eOHOro IUIaHa IUIAHBI MOJArOTOBKH 0aKajgaBpOB IO
HarpaBJIeHUIO MOATOTOBKH “I'eonorus™

[IpenmectBytonme cMexxHble AUCHUIUIMHBI 1UKIOB bl.b (6a3oBas wacte) u b1.B
(BapuaTHBHAsI YacTh) JIOTUYECKH M COJACP)KATEIbHO B3aWMOCBS3aHHBIE C HU3yYEHHEM JIaHHOW
guctumiuHbel: I'eonorus, Xumus, Ouszuka.

Kypc otHocutcs k 6a3oBoit yactu ukiia b1. Jlannast aucuuruimaa TECHO CBSI3aHA C T€OJIOTHEH,
KOTOpasi M3y4aeTcs ¢ MepBOTO CEMECTpa M MpeaBapseT 0ojee yriryOJieHHOEe N3yYeHHE MHUHEPAJIOB H
ropHbIX nopoa. M3ydenue «MuHepanoruu u nerporpadumy» HampaplIeHO Ha PUOOPETEHUE MEPBBIX
HaBBIKOB TIOJIEBBIX HMCCJIEIOBAaHUI, JUATHOCTHMKH MHHEPAIIOB M TOPHBIX MOPOJ, 3aKPeIUIsieMbIX Ha
00s13aTeNbHON TOJIEBOM TpakTuKe. OCBOEGHHE MaHHOW IUCIMIUIMHBI TIO3BOJIIET aKTyaJHU3UpOBAThH
U3y4YCHHE APYTUX €CTECTBEHHOHAYYHBIX JUCIHIUIMH U NPO(PECCHOHANBHBIX JUCIMIUIMH, TAKUX KaK
«[lerpodusukay, «®u3nKa rOpHBIX TOPOI» H AP.

1.4 Ilepeyenr 1UIAaHMPYeMBIX Ppe3yJbTATOB O0y4YeHHMs 1O JUCHHUILINHE
«MuHepasoruss ¢ OCHOBAMM KPHMCTANIOrpaguu», COOTHECEHHBIX C IJIAHUPYEMbIMHU
pe3yJbTaTaMHu OCBOCHHMS 00pPa30BaTeIbHOI MPOrpaMMBbl

N3yuenne paHHOW y4uyeOHOW JWCHMIUIMHBI HampaBiIeHO Ha (OpMUpPOBAaHUE §
oOyuaromuxcs cnepytonux kommnerenimii: OITK-3 u OIIK-13.

Pe3yJ'IBTaTI)I 06y‘l€HI/IH 110 JTUCIHUIIJIMHE

Kon n HanmeHoBaHMe HHAUKATOpa™ (3Haem, ymeem, gradeem (HABLIKU U/UAU ONbIM
desimenbHoCmuL))

OIIK-3 CrocobeH MpuUMEHSTh OCHOBHBIC MOJOXKEHUS (PYyHIaMEHTAIBHBIX €CTECTBCHHBIX HAYK H
Hay4YHBIX TEOpUH TIPW TIPOBEACHWH HAYYHO-HCCIENOBATENBCKUX paboT M0 HW3YYEHHI0O U
BOCTIPOM3BOJICTBY MUHEPAIHLHO-CHIPHEBON Oa3bl

MNOIIK-3.1. BirageeT 0CHOBHBIMHA 3naem pusnuecKue, XUMHUUECKUE, MATEMATHIECKHE
IIOJIOKCHUIMU q)YHIIaMCHTaHLHBIX 3aKOHbI OpraHu3aly BEUICCTBA, CTPOCHUE MUHEPATIOB

CCTECTBEHHBIX HAYK M HAyYHBIX TEOPHii. | ¥ TOPHBIX OO, HX COCTaB, 3aKOHOMEPHOCTH
(hopMHupOBaHUSI




KOH 1 HAMMCHOBAHUC I/IH,HI/IKaTopa*

Pe3ynbraThl 00y4YeHUs [0 AUCIUTUTHHE
(3Haem, ymeem, enadeem (HABbIKU U/UTU ONBIM
desitmenbHOCmu))

Ymeem paboTaTh C MUHEPAIOTUICCKON U
neTporpaduiecKkoi JIUTepaTypoil, CipaBOYHUKAMHU,
KOJUICKLIUSIMU

Braoeem (hyHIaMEHTATBHBIMU MOHATHSIMU
MHUHEPAJIOTUH U TeTporpaduu, yMeeT yBSI3aTh HUX C
po0OJIeMaMu T€0JIOTHIECKON Pa3BEIKH.

MNOIIK-3.2. [IpuMeHsieT OCHOBHBIE
MOJIOKEeHUS (PyHIaMEHTaIbHBIX
€CTECTBEHHBIX HAayK M HAay4YHBIX TEOpUI
IIPH MPOBEICHUHU PAOOT MO U3YYCHHUIO U
BOCIIPOU3BOICTBY MUHEpaIbHO-
CBIPBEBOU

0a3sI

3uamv: TOpHBIE TOPOABI B COOTBETCTBHM C
YCIOBHSAMU HUX OOpa3oBaHUs MO TE€HETUYECKUM
kinaccaM. PanuanbHble yCIOBHS 00pa3oBaHUs
MarMaTHYECKUX U METaMOP(PHUECKUX MOPO/I.

Ymemu: OIIUCBIBATH MarMaTU4ecKue u
MeTaMOppUYECKHE MOPOAbl BU3YAJIBHO U C
IIOMOLLIBIO MHUKPOCKOIIa, BBICIIATH

OP01000pa3yIIINE MUHEPATIBL.

Braoemyw: MOCTpOEHUSMH CXEM PACIPOCTPAHECHHUS
JUTOTUIIOB U MHHEPAIbHBIX  aCCOLMALINI
MarmMaTU4ecKuX U MeTaMop(UUYECKUX MOPOJ

OIIK-13 CnocobeH n3y4yarh U aHAIM3UPOBATh BEIIECTBEHHBIN COCTAB TOPHBIX IOPOA U Pyl B T€0JIOT0-
MIPOMBIIIIEHHBIE ¥ TEHETUYECKHE TUIIBI MECTOPOXKACHUH MOJIE3HBIX UCKOMAEMBIX MIPU PEIIeHUU 3a/1a4
10 PAIIOHATHPHOMY ¥ KOMIIJIEKCHOMY OCBOSHHIO MUHEPAIHbHO-CHIPHEBON 0a3bl

HMOIIK-13.1. Brageer ciocoOOHOCTBIO
pelaTh 3aJla4uu 10 PAlMOHATBHOMY U
KOMILUIEKCHOMY OCBOCHUIO MHHEPAIIbHO-
CBIPBEBOM 0a3bI.

3naem OCHOBHBIE JMarHOCTHYECKHE
XapaKTepUCTHUKH MUHEPAJIOB M TOPHBIX MOPOJ, HX
CBOWCTBa, Kiaccuukanuio, GopMy H CTPYKTYpY
KpUCTAJUIOB

Vmeem caMOCTOSITENFHO OINPENEISATh MHHEPAIbI,
TOpHBIE IOPOJBI, CTPOUTH KpUCTAJUIOTpaduuecKue
MMPOCKIMKU W TMNPUMCHATH IIOJTYUCHHBIC JAHHBLIC B
pohecCHOHATLHON ACSITETbHOCTH

Braoeem cmnocobamu cOBpeMEHHOW 00pabOTKU
uH(OpMALIUK 0O MIUHEPAIaX U FOPHBIX MOPOaX

MNOIIK-13.2. [lemoHCTpUpYET
CIIOCOOHOCTH M3y4yaTh U aHAJTU3UPOBATH
BEIIECTBEHHBIN COCTAaB TOPHBIX IOPOJ] U
PYZ U T€OJIOTO-TTPOMBIIIUICHHBIE H
TCHETHYECKUE TUITBI MECTOPOKICHHI
MIOJIE3HBIX UCKOTIAEMBIX.

3naem  cBoiicTBa 0OOpa3oBaHMsSI  KPUCTAJIOB
MUHEPAJIOB U JIMTOJOIO-TEHETUYECKYIO TEOPHIO
nuddepeHanum  XUMHUYECKUX COCIUHEHUN B
NopoJax; yciaoBUsl 00pa30BaHMs TOPHBIX MOPOJ U
3aKOHOMEPHOCTH pa3MerieHus MOJIE3HBIX
HCKOIIaeMBbIX

Ymeem npuMeHATh COBpEeMEHHBIE METOTbI TAaHHBIC
MHUHEPAIOTHYECKUX UCCIIEIOBaHUN o
000CHOBaHHUIO (GbopMUPOBAaHUS  KpPUCTAIJIOB
MHUHEpAJIOB U TOPHBIX MOPOJ

Bnadeem HaBbIKaMM ONpEIENCHHUs MHHEPAJIOB
BU3yalbHO M TIOJ  MHKDOCKOIIOM  IIpH
MUHEPAJIOTUYECKUX M  KpUCTAIOrpapuuecKux
UCCIIE0BAHUMN. MUHEpPAJIbHBIX  acCOLMALUN
TOPHBIX IOPOJT

PCBYJ'ILTaTBI O6y‘-ICHI/ISI o JUCHUINIMHE OJOCTUTAKOTCA B pPaMKaX OCYIICCTBIICHHA BCCX

BUJIOB KOHTAaKTHON U CAMOCTOSTEIBHOM pabOThI 00YUJAIOIIMXCS B COOTBETCTBHHU C YTBEPKICHHBIM
y4eOHBIM IITAHOM.

WHIuKaToOpel  JAOCTMXKEHHS  KOMIICTEHIMH  CUMTAIOTCS
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUECHHUSI.

chOopMUPOBAaHHBIMH  TIPH



2. CTpyKTYpa M coiep:KaHNe JUCIUIITHHBI

2.1 Pacnpeesienne TPYA0EMKOCTH IMCIUILIMHBI 110 BUAaM padoT

OO6mast TpyaoEMKOCTh AUCIMILTUHBI cocTaBisieT 3 3aueTHbIXx eaunawui (108 wacom), mx
pacnpezesieHue Mo BujgaM paboT NpeCTaBICHO B TAOIHIIE

Buns padot Bcero ®Dopma o0ydeHHs
4acoB OYHO- 3a049Has
OuHast
3a04Hast
3 X X X
ceMecTp ceMecTp ceMecTp Kypc
(Jacen) (Jackrn) (Jacen) (dacern)

KoHTakTHasi padoTa, B TOM YHcJI€:
AyauTopHble 3aHATHA (BCEro):
3aHATHS JICKIIMOHHOTO THIIA 16 16
nabopaTOpHBIEC 3aHATHUS 34 34
MIPAKTHICCKHUE 3aHATHS
CEMHUHAPCKHUE 3aHATH
HWnas koHTaKTHasA padora:
KoHTpoas caMocToATeNbHOM padOTHI

(KCP) 4 4
[Ipomexxyrounas arrecrarus (MKP) 0,3 0,3
CamocrosiTesqibHasi padoTa, B TOM 18 18
qHcie:
IToAroTOBKa K TEKYIIEMY KOHTPOITIO 35,7 35,7
KoHTpoJb:
IToaroroBka K 9K3aMeHy
Oommasn qac. 108
TPYAOEMKOCTh B TOM YHCJIe

KOHTAKTHASA 54,3

padora

3a4. eI 3

2.2 ConeprxaHue QM CUUILTAHBI

Pacnpenenenue Bu10B yueOHON pabOThI M UX TPYJOEMKOCTH IO pa3JienaM JAUCHUILIUHBI.

Pa3gensr (TeMbl) TUCHMIUTUHBI, M3ydaembie B 3 cemectpe (2 xypce) (ounas ¢opma
00yuenus)

KommgectBo gacos
A Bueaynut
Ne HamnmenoBanue pa3nenos (TeM) yaTopHast opHas
Bcero pabota
pabota
J 113 JIP CPC
1. Kpucrammorpadus 22 5 11 6
2. Munepaorus 22 5 11 6
3. ITerporpadus 24 6 12 6
HUTOI'O no pasoenram oucyuniurvl 68 16 34 18
KonTtpons camocrosrensroi padotsl (KCP) 4
ITpomexyrounas arrecrauus (MUKP) 0,3
IToaroToBKa K TeKynieMy KOHTPOJIIO 35,7
OO6m1ast TPYAOEMKOCTh 10 TUCIHILUINHE 108

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3ansTus / cemuHapsl, JIP — maGopaTtopHble
3aasaTusi, CPC — camocrositennpHas paboTa CTyIeHTa

2.3 Conep:xanue pa3iesoB (TeM) THCHUTIIHHBI
2.3.1 3aHaTHA JeKINOHHOI0 THIIA

HaumenoBanue paznena ®dopma TekyIero
P Coneprxanue paszzena (TeMbl) p Y
(Tembr) KOHTPOJIS




Kpucramnorpadus

B paznene «Kpucramnorpadus» paccMaTpruBaroTCs
(OpMBI KPUCTAIIIIOB, 3JIEMEHTBl CAMMETPHH,
CHUHT'OHUM U KaTerOpuH, BOIIPOCHI KPUCTAJLIO-
re”esuca. [IpencraBnens! Tunel pemerok bpase u
3JIEMEHTHI CHMMETPHUH NIPOCTPAHCTBEHHBIX IPYIIIT
CUMMETPHH.

JIP

Munepanorus

. B paznene «MunHepanorus» NpuBogUTCS
OIMCaHKHe AMArHOCTUYECKUX IPU3HAKOB HauboJee
pacrpocTpaHeHHbIX MUHEPAJIOB, UX
pacrpocTpaHeHHEe B TOPHBIX MOPOAAX U NOSABICHUE
PCAKO3CMCIIBHBIX NCKOITACMBIX

JIP

[Terporpadus

B paznene «llerporpadus» nmpuBoaANTCS ONHCAHHUE
HaumOoJee pPacHpOCTPAHCHHBIX M TPUMEHSEMBIX B
MPOMBIIUIEHHOCTH TOPHBIX MOPOA M PY[, YCIOBHIA
ux oOpa3oBanus u GopM 3aneranus

JIP

J1abopaTopHbie padoThl)

2.3.2 3aHATHA CEMHUHAPCKOI0 THIA (MIPAKTHYeCKHe / CEeMUHAPCKHE 3aHATHS/

Ne HanmeHnoBanue pasaena TemaTrKa sansTHii/pabop dopMa TeKy1ero
(Tempr) KOHTpOJIS
1. JTABOPATOPHAS |OIMPEJEJIEHUE 3JIEMEHTOB CUMMETPUU, 3amura
PABOTA Ne 1 CUHI'OHUU U KATET'OPMU KPUCTAJIJIOB nabopaTtopHoi
Llenb paboOTHI: ONpeeeHne JIEMEHTOB pa6ots1 (JIP),
OTpaHHYEHUs, CAMMETPHH KPUCTAJIOB U 110 UX
COBOKYITHOCTH — KJIacCa CAMMETPHUHU, CHHTOHUH U
Kareropu. Martepuainsl 1 00opynoBaHue: Habop
JIepEBSHHBIX MAKETOB KPUCTAJIIOB MPOCTHIX (hopM;
TabJIMIIa KJTACCOB CHMMETPUU KPUCTAIIJIOB
2. |JIABOPATOPHAS |OIMPEJAEJIEHUE ®OPMbI KPUCTAJIJIOB 3amura
PABOTA Ne 2 PA3JIMYHBIX CUHTOHUI 1a60paToOpHOit
Ilenb paboThl: 0TpaboTKa Ha MoJIeNsIX KpuctaimaoB | pabdotsl (JIP),
Ha3BaHMI MPOCTHIX GOPM U UX KOMOUHAIINH,
OTKPBITBIX M 3aKPBITHIX popM. MaTepuaisl u
o0opyoBaHue: HAOOP MOIesIel KPUCTAIIIOB
pa3NuYHBIX (HOPM ¥ CHHTOHHH.
3. lTABOPATOPHAS |[MOP®OJIOTUS KPUCTAJIJIOB U X 3amura
PABOTA Ne 3 ATPEI'ATOB n1abopaTopHOii
[{ens pa®OThI: HAYYUTHCS BBISBIATH OCOOCHHOCTH pabotst (JIP),
MOP(OJIOTHH WHAWBUAIOB KPUCTALIOB U MX
arperaToB. Matepuaiibl 1 000pyAOBaHHE: 00pa3Ibl
MUHEPAIOTUIECKON KOJUIEKITUH.
4. |JTABOPATOPHAS |OMNPEAEJEHUE TUATHOCTUYECKUX 3amura
PABOTA Ne 4 [TPU3SHAKOB MUHEPAJIOB. CAMOPOJIHBIE | maboparopHoii
OJIEMEHTHI pa6ots1 (JIP),
Llenb paboOThI: HAYYUTHCS BBIABISATH OCOOCHHOCTH
MOpGOJIOTHH, TTIaBHEeHWIHE GU3NIECKHE U
XMMUYECKHEe CBOWCTBa MUHEpasoB O6opynoBaHue
¥ MaTepuabl: 00pasisl paboueit
MHUHEpaJIOTHYeCKOI KOJUIEKIIMY; IIIKajla TBEPIOCTH
Mooca; papdopoBas miIacTUHKA,
cnuptoBka; 10%-nas HCI; nyna.




5. J/TABOPATOPHAA |OINPEAEJIEHUE IMATHOCTUYECKUX 3amura
PABOTA Ne 5 [MTPU3HAKOB MUHEPAJIOB. OKCHU/IbI 11abopaToOpHOH
[{enb pabOThI: HAYYUTHCS BBISIBISITH OCOOEHHOCTH paborst (JIP),
Moponoruu, riaBHeinme Gpusndeckue u
XMMUYECKHE CBOWCTBA MUHEPAJIOB. MHHEPAJIOB
OO6opynoBaHue U MaTepUalibl: 00pa3ibl padoyeii
MUHEPAJIIOTHYECKOHN KOJUICKIIMH; IIIKaIa TBEPIOCTH
Mooca; papdopoBas miiacTUHKA,
cnuptoBka; 10%-nas HCI; nyna.
6. JTABOPATOPHAS |OITPEAEJIEHUE JUATHOCTUYECKUX 3amura
PABOTA Ne 6 ITPU3HAKOB MHUHEPAJIOB. CYJIb®U/IbI n1abopaToOpHOM
[{enb paboOThI: HAYYUTHCS BBISBISITH OCOOEHHOCTH pabotst (JIP),
Mopdosioruu, raBHelre Gusndeckue u
XUMHUYECKHE CBOMCTBA MUHEPAIOB MUHEPAJIOB
OO6opynoBaHue U MaTepualbl: 00pas3ibl padoyeit
MUHEPATOTUYECKON KOJUIEKIIMU; [ITIKaia TBEPAOCTH
Mooca; dpapdopoBas rmiacTHHKA;
cruptoBka; 10%-nas HCI; nyna.
7. JTABOPATOPHBIE |OIMPEAEJIEHUE JUATHOCTUYECKUX 3amura
PABOTBI Ne 7 [TPU3HAKOB MUHEPAJIOB. KAPBOHATDI 11abopaTopHOH
L{enb pabOThI: HAYYUTHCS BBISIBIISITH OCOOCHHOCTH paborst (JIP),
Mopooruu, riaBHeinre Gpusndeckue u
XUMHYECKHE CBOMCTBA MHHEPAJIOB. MUHEPAJIOB
O6opynoBanue U MaTepuaibl: 00pa3ibl paboyeit
MUHEPAIIOTUIECKOH KOJUICKIINH; IIKala TBEPIOCTH
Mooca; ¢apdopoBas naacTuHKa;
cnuproBka; 10%-nas HCI; nyna.
8. J;TABOPATOPHAA [MUKPOCKOITMYECKOE NCCJIIEAOBAHUE 3amura
PABOTA Ne 7 MUHEPAJIOB B IINIM®AX B ITPOXOJAIIEM | naGopatopHoii
CBETE ITPU OIHOM HUKOJIE pabotsl (JIP),
9. JTABOPATOPHAA [MUKPOCKOITMYECKOE NCCJIIEAOBAHUE 3amuTa
PABOTA Ne 8 MHWHEPAJIOB B HIJIM®AX ITPU nabopaTopHOi
CKPEHIEHHBIX HUKOJIAX pabotsl (JIP),
10. JIABOPATOPHAS |MMMEPCUOHHbBIN METO/] 3amura
PABOTA Ne 9 MMHEPAJIOTMYECKHX CCIEJIOBAHUI nabopaTtopHoOi
Ilenb paboTHI: KccIeI0BaHUE ONTUYECKUX CBOMCTB | pabdoTsl (JIP),
MUHEPATIOB IMMEPCUOHHBIM METOIOM.
Marepwuansl 1 000pyIOBaHHE: TOISPU3ANMOHHBINA
MHUKPOCKOIT; IMMEPCHOHHBIE KUAKOCTH; MUHEPAIIBI;
MUKPOCKOTIMYECKHE MTPETIapaThl; araToBas CTYIKa;
CIUPTOBKA; MUHEPAJIIOTUYECKAs UTTIa.
11. JTABOPATOPHAS |M3YUYEHUE MOP®OJIOI MUECKUX 3amura
PABOTA Ne 10 OCOBEHHOCTEN U CBOMCTB nabopaTopHOit
CAMOPO/IHBIX MMHEPAJIOB U pa6ots1 (JIP),

CYJIb®OU OB

[{enmb paboOTHI: 03HAKOMUTHCS C KOJIICKITHEH
MUHEPAJIOB CAMOPOJHBIX PJIEMEHTOB U CYIb(PHUI0B,
W3YYHUTh X OCHOBHBIC JIMATHOCTUYICCKUE MPU3HAKH,
yCIIOBUsI 00pa30BaHus U 00JIACTH IPUMEHEHHSI,
HAYYHUTHCS ONPEIENIITh MHHEPAJIBI ATHX KJIACCOB.




O06opynoBaHue U MaTepUaIbl: MUHEPAIBI KIIACCOB
CaMOPOJIHBIX AJIEMEHTOB U CYJIb(PHI0B; IIKaIa
TBepAOCTH Mooca; hapdopoBas TIIACTHHKA;
CHUpTOBKa; KoHLeHTpupoBanHas u 10%-nas HCI;
koHueHTpuposanHasg KOH u NaOH; nyna.

12.

JJABOPATOPHAA
PABOTA Ne 11

N3YYEHUE MOP®OJIOTUYECKHNX
OCOBEHHOCTEM 1 CBOHCTB
KAPBOHATOB, ®OCDPATOB, BOPATOB
Llenb paboOThI: O3HAKOMUTHCS ¢ KOJIICKIHEH
MHUHEpaJIOB KJIaccoB KapOoHaToB, (hochaToB u
00paToB, U3YYUTHh UX OCHOBHBIC TUATHOCTUYECKHE
NPU3HAKH, YCIOBUS 00pa30BaHUs U 00JIACTH
npuMeHerns. O6opyoBaHue U MaTEpUAIbIL:
MHUHEpasbl KJIacCOB KapOOHATOB, hochaToB,
OopatoB; mikana TBepaocTa Mooca; papdoposas
TUTACTHHKA; CIMPTOBKA; MArHHUT;
KoHIeHTpupoBanHas u 10%-nas HCL; Bona.

3amura
1abopaTopHOii
pabotsl (JIP),

13.

JJABOPATOPHAA
PABOTA Ne 12

MOP®OJIOTUMYECKUX OCOBEHHOCTEN

1 CBOMCTB OKCHUJIOB U T'JIPOKCHIOB
L{enb paboOThI: 03HAKOMUTHCS ¢ KOJIIEKIMEH
MUHEPAJIOB KJIacca OKCHUJI0B U THPOKCUIIOB,
U3YyYUTh UX OCHOBHBIE IUAarHOCTUYECKHE IPU3HAKH,
ycioBHs 00pa30BaHus U 001aCTU IPUMEHEHUS.
OO6opynoBaHue U MaTepuabl: MUHEPAJIbI Ki1acca
OKCHUJIOB U THJIPOKCHJIOB; OIIPENEIUTEIND
MHUHEpaJIOB; IIKajia TBepaAocTH Mooca; Gpapdopoas
IUIACTHHKA; CIUPTOBKA; MarHuT;
KoHIeHTpupoBaHHas U 10%-nas HCl;
koHeHTpupoBaHHas KOH.

3amura
nabopaTopHO
pa6otsl (JIP),

14.

JJABOPATOPHAA
PABOTA Ne 13

N3YUYEHUE MOP®OJIOI'MYECKHUX
OCOBEHHOCTEN I CBOMCTB
I'AJIOTEHNI0B, HUTPATOB U CYJIb®ATOB
[{enb paboOThI: 03HAKOMUTHCS C KOJUIEKITHEH
MHUHEpaJIOB KJlacca Cyab(paToB, TaJIOT€HUI0B U
HUTPATOB, ONPENEIUTh UX; U3YUYUTh UX OCHOBHBIE
JIMarHOCTUYECKUE MPU3HAKH, YCIOBUS 00pa30BaHUs
u obnactu npuMmeHenusa. Od6opyoBaHue 1
MaTepHalbl: MUHEpaJibl KJIaCCOB CYb(aToB,
raJIOTeHUJI0B U HUTPATOB, IIKaJla TBEPJOCTH
Mooca; dapdopoBas niacTuHKa, CIUPTOBKA,
KoHUeHTpupoBaHHas u 10%-nas HCI,
KOHLIEHTPUPOBAHHbIE

KOH, NaOH, H2S504.

3amura
nabopaTopHOi
pabotsl (JIP),

15.

JJABOPATOPHAA
PABOTA Ne 14

N3VUEHUE MOP®OJIOTMUYECKUX
OCOBEHHOCTEM 1 CBOVICTB CUJIMKATOB
HCJIB pa60TBII O3HAKOMUTHCA C KOJ’IJ’ICKI.II/ICﬁ
MI/IHepaJ'IOB KJj1acCa CUJIMKATOB, I/I3y1H/ITB ux
OCHOBHBIC JTUAIrHOCTUYCCKUEC HpI/ISHaKI/I BO
B3aMMOCBS3H C TUIIAMU CTPYKTYp, 00J1aCTH
NPUMEHEHHS U YCIIOBHs 00pa30BaHusl.

3amura
nabopaTopHOit
pabotsl (JIP),




O6opynoBaHue U MaTepUabl: MUHEPAIBI Kllacca
CUJIMKATOB; IIKaja TBepAoctu Mooca; gpapdoposas
MIacTUHKA; KoHneHTpupoBanabie HCI,

H2S04 u NaOH, nyna; cnupToBka

16.

JIABOPATOPHAA
PABOTA Ne 15

M3YYEHUE COCTABA U CBOMCTB
MATMATHUYECKUX I'OPHBIX ITOPO/]

Llenb paboOThI: U3ydEHHE OCHOBHBIX THUIIOB
MarMaTHYECKUX TOPHBIX TIOPOJI, UX
JUATHOCTHYECKHUX CBOWMCTB, 0COOCHHOCTEH
CTPYKTYPBI H TEKCTYPBI, a TAK)KE C IPUMECHEHUEM
HX B [IPOU3BOACTBC PA3JIMYHBIX CUJINKAT-

HBIX MaTepuayioB. MaTepualibl 1 000pyI0BaHHE:
00pa3iibl TOPHBIX TOPOT; TabIMIIA KiTacCu(DUKAITH
TOPHBIX TIOPOJ; IKaIa TBepAocTH Mooca;
¢bapdopoBast IIaCTUHKA; MUKPOCKOIT; JIYTIA.

3amura
nabopaTopHOI
pabots (JIP),

17.

JJABOPATOPHAA
PABOTA Ne 16

M3YUYEHUE COCTABA M CBOMCTB
OCAJIOYHBIX I'OPHBIX ITOPO/

Llenb paGoOThI: IPOU3BECTU AUATHOCTUKY
0CaJI0YHBIX TOPHBIX MOPOJ; UX MUHEPAIBHBIN
COCTaB; TEKCTYpPHBIE U CTPYKTYPHbIE OCOOCHHOCTH;
obnactu npumeHeHus. O6opy1oBaHuEe U
MaTepHalbl: KOJJIEKIHs 0CaJJOYHbIX TOPHBIX OPOJ;
mKajga TBepaoctd Mooca; ¢paphopoBasi IaCTHHKA;

3amura
nabopaTopHO
pa6otsl (JIP),

Jyna; MpeMeTHOE CTEKJI0; JIMHEeHKa; IKaja
OKaTaHHOCTHU; HA0OP CUT; MUKPOCKOIIL.

18.

JIABOPATOPHAS |M3YUYEHUE COCTABA U CBOMCTB 3amura
PABOTA Ne 17 METAMOP®UNYECKUX I'OPHBIX [TOPO/] nabopaTopHO

L{enb paGoOThI: MPOBECTU AUATHOCTHUKY pabots1 (JIP),
METaMOP(HUIECKUX TOPHBIX MTOPOJI, H3YIHUTh MX
MHUHEpaJIbHBINA COCTaB, CTPYKTYPY, TEKCTYPY,
ycJI0BUs 00pa30BaHus, 00JIaCTH IPUMEHEHHUS.
Marepuasnsl 1 060pyI0BaHHE: KOJIIEKIHS
MeTamopgudeckux ropusix nopos; 10%-nas HCI;
mikanga TBepaocTu Mooca; Tabimina kiaccupuKanium
TOPHBIX IOPOA; papdhopoBas NMIACTHHKA;
CIHMPTOBKa,

MHKPOCKOII; JIyI1a.

3amuTa nabopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerHo-rpaduyeckoro 3amanus (PI'3), manmcanue pedeparta (P), scce (D),
kosuokBuyM (K), recruposanue (T) u T.1.

2.3.3 IIpuMepHasi TeMaTHKa KypCOBbIX padoT (IIPOEKTOB)
KypcoBblie paboThl He IPEYCMOTPEHBI

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 oOecreyeHusi AJIsi CaMOCTOATEIbHON padoThI
odyuawmmxcs mo gucuuminne (Munepajaorusi u nerporpadusi)

No

Bung CPC

[TepedyeHn yueOHO-METOIUIECKOTO 00ECTICUeHUS
JTUCIUIUIAHBI 110 BBIMTOJHEHUIO CAMOCTOSTEIBHON pabOThI

1

Comosbeena JLIL., ConoBres B.A.
OCHOBBI MHHEPAJIOTHH U
neTposioruu. Yueb. nmocoodue,
Kpacnonap, 2012. 140 c..

Hanpumep: Memoouueckue ykasaumus no opeaHusayuu
CamocmosimenbHoll pabomoi no oucyuniune
«MuHepajioruss ¢ OCHOBAMH KpHCTALIOrpadgum»,
ymeepocoennvle KagheOpoi Hegmezazosoll  2eonozull,




OCHOBBI MUHEPAJIOTUU U |UHIICEHEPHOU 2e0N02UU U UOPONO2UU U 2e0MEXHUKU,
Kpuctayuiorpaduu : yueonoe |(npomokoaNe 6 om 6.06.2021 e.
mmocodue / JI. I1. ConoBbesa ;
oz pexn. C. W. JlemOunkoro ;
M-Bo o6pazoBanus PO,
KyoI'V. - Kpacnonap

Y4eOHO-MeTOIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIBbHONH pPabOThl OOydYaIOMIMXCS M3
YHCJia MHBAJIHU/IOB U JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3710poBbsi (OB3) npenocrasusiorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUUYCHUSAM X 3JJOPOBBS M BOCTIPUSATHS HHPOPMAITUH:

Jlia au11 ¢ HapyIICHUSIMU 3PEHUSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B popMe IIEKTPOHHOTO TIOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JIist AL ¢ HapyIeHUsIMM CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEILHOTO amnmnapara:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamodaiina.

JlaHHBIN TepeuyeHb MOXET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
o0yyJaroumxcs.

3. O0pa3oBaTejibHbIe TEXHOJOTMH, NMPUMeHsieMble TNPH OCBOEHHHU JAUCHUILIUHBI
(MunepaJjiorus u nerporpadust)

I[J'If[ JuL ¢ OrpaHMYC€HHBIMH BO3MOXKHOCTAMH 300POBbA NPEAYCMOTPEHA OpraHu3alusa
KOHCYJIbTAIlMH C MCIIOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

4. OueHo4yHble CpeACTBa JUIA  TeKyllero KOHTPOJISI  yCIeBaeMoCTH |
NPOMEKYTOYHOM aTTeCTALUM

OHGHO“IHBIG cpeacrtBa MnpeaHasHAUCHbI JII KOHTPOJA MW OLCHKHU 06p330BaTCJ'[BHBIX
JOCTHOKEHUH 00ydaromuxcs, OCBOMBIIMX MPOrpaMMy y4yeOHOM AuCHUIIUHB « MUHepaJorus u
nerporpadus».

O1eHOUHBIE CPEJCTBA BKIIIOYAET KOHTPOJIbHBIE MaTepHalbl [l MPOBEJICHUS TeKylIero
KOHTPOJIs B GopMe 3auyumsi 1a60pamopHuix pabom, 1 IPOMEKYTOUYHON aTTecTauum B popme
BOIIPOCOB U 3a/IaHUM K 3K3aMEHY

CTpyKTYpa OlIeHOYHBIX CPEACTB JJIsl TeKYIeil H MPOMeKYTOYHOM aTTecTAlluu

HaunmenoBanue OLICHOYHOT'O CPEACTBA
Ne PesynbraTsl
KOH 1 HAUMEHOBAHUE UHAUKATOPA o HpOMC)KyTO‘IHaﬂ
n/n o0y4eHus Texymuii KOHTPOIb
arrecrauus
Koumponvuas Bompocsr 1-10
aboma Nel no
1 OIK-2 p ;
meme, en
CriocobeH nMpuMeHsTh » pazoelny
Kpucmannoepagpus
TEOPETHYECKUE OCHOBBI % 3 130
TPOCHI .
(byHIaMEHTATBHBIX OHMPONbHAA Orpoc
paboma Ne2
2 TCOJIOTHYECKUX AUCIUILTHH TPH
pasoeny
peLIeHUH 33/1a4
. Kpucmannoepagpus
npodeccuoHaIbHON X B 159
mpocer 21 -29.
HeSTEBHOCTE OHMPONLHAS orpoc
3 paboma Ne3 no
Kpucmannozpaghuu
Koumponvnas Bompocsr 30 -37
4
paboma Nod




Konmponvnas
paboma Ne5 no

Kpucmanioepaguu

Bomnpocer 38 — 42

10

11

12

13

14

OIlIK-2
CriocobeH MpuMeHsTh
TEOPETUYECKHE OCHOBBI
(dyHIaMEHTaIbHBIX
TC€OJIOTUYCCKUX JUCHUILINH IPpU
peleHnH 3a1a9
npoeccnoHaIbHON
JeSITENBHOCTH;

Koumponvnas
paboma Ne 6
Pazoen
Munepanozus

Bompocsr 1 -13.

Koumponvnas
paboma Ne7
Pazoen
Munepanozus

Bomnpocsr 13 -21.

Koumponvnas
paboma No§
Munepanoeus

Bomnpocsr 22 -30.

Konmponvnas
paboma Ne8
Munepanozus

Bompocsr 31 -38.

Konmponvnas
paboma Nel 0
Mumnepanoeus

Bomnpocsr 39 -45.

Konmponvnas
paboma Nel 1
Munepanoeus

Bompock 46 - 54.

Konmponvnas
paboma Nel?2
Munepanoeus

Bompocsr 55- 63.

Konmponvnan
paboma Nel3
Munepanoeus

Bomnpocsr 64- 72.

Koumponvuasn
paboma Nel4
Munepanoeus

Bomnpocsr 73 -87.

15

16

17

OIIK-2
CriocobeH nMpuMeHsTh
TEOPETHYECKUE OCHOBBI
($hyHIaMEHTAITLHBIX
r€0JIOTMYECKUX TUCIUILIHH TIPH
peLIeHUH 3a/1a4
npoeccuoHaIbHON
JIeSTeIIbHOCTH;

Koumponvuasn
paboma Nel5
Ilempoepaghusa

Bompocsr 1 -11

Konmponvnan
paboma Nel6
Ilempoepagus

Bomnpocsr 12 -25.

Konmponvnas
paboma Nel7
Ilempoepagus

Bomnpocsr 26 -34.

TunoBbie KOHTPOJIbHBbIE 3aJaHUSI WJIN HHbIE MATePHAJIbl, HE00X0AMMbIe 1JIsl OLleHKH
3HAHWH, YMEHHMI, HABBIKOB M (MJIM) ONbBITA AEATEJbHOCTH, XaPAKTEPH3YIOIIMX ITAMNbI
(hopMupoBaHUsI KOMIIETEHIHI1 B Ipollecce 0OCBOEeHNsI 00pa30BaTeIbHOI NPOrpaMMblI

3a4eTHO-IK3aMeHALMOHHbIE

(3x3amMeH)

HepequL BOITPOCOB 110 pa3aciiamMm

Kpucramnorpagun
1. Yto npeaACTaBIIACT cobOoit KPUCTAJUITMYCCKOC BCIICCTBO U YEM OHO OTINYACTCA OT aMOp(i)HOFO?

2. Kakne Tena Ha3pIBaIOTCS aHU30TPOITHEIMU?

MaTepHaidbl VIl NPOMEKYTOYHOH aTTecTAlUH



3. Uto Takoe 0Ch CHMMETPHH?

4. Kakue s1eMeHThl cuMMeTpun 00o3Havarotest kak 3L.2, Li6, 7P?

5. Tosicaute popmyny 3L44L36L29PC u Ha3oBHUTE BUI CHMMETPUU, CHHTOHHIO, KATETOPHIO.

6. Kax paznmuaroTcst KpuCTauThl CpeIHeH U BRICIIICH KaTeropun?

7. IloueMy HE MOKET OBITh OCEl CUMMETPHUH 5-TO U 7-TO MOPSIKOB?

8. UTo oTiin4aeT poMOMYECKYIO U TeKCArOHAJIbHYI0 CHHTOHHHN?

9. B kpucramiax Kakoil CHHTOHUH OTCYTCTBYET LIEHTP CUMMETpPHUH?

10. Kaxk 3anuceIBaroTcs 3J1€MEHTHl CAMMETPUH B MEXIyHAPOIHOU cucteme?

11. Yro Takoe npocras popma u komOuHaIUs?

12. K kakoit hopMe OTHOCATCS TeKcaroHaJIbHas MPHU3Ma, TeKCcaroHaabHas TUpaMuaa, poMoo3Ip,
TPUTOHATLHBIA TPaneIodap?

13. Kakue nmpocTsie pOpMBI HAa3bIBAIOTCS] OTKPHITBIMU U KaKHE 3aKPHITHIMU?

14. CkoIbKO TpaHei nMeeT poMOoIoACKad AP, TETPArOHTPHOKTAIP, TeKcadap?

15. Yro mpencrasisieT co00i KpUCTAIT B BUIE CIMYEYHON KOPOOKH —IPOCTYIO (OpMY HITH
KoMOWHanuio?

16. Uto npeacTaBiseT co00M TeTparoHAIBHBINA TPAEodap?

17. B yeM oTin4Ms peajabHbIX U UACATBHBIX KPUCTAIIOB?

18. Onpenenute yuCiIo rpaHell MMHAKOUAA, TPUTOHANBHOM MPU3MBI, TPUTOHANBHOMN MUPaMHU/IBI.
19. Kakue npocTsie OpPMBI UMEIOTCSL B KPUCTAIIIAX CPEHUX CHHTOHUI?

20. HazoBute mpocTthie hopMbl KyOMIeCcKOi CHHTOHUH.

21. Yto Takoe KpucTauiorpaduieckas cucrema koopanHat? B gem ee noruka? Kak pacmonaratorcs u
0003HaYar0TCs KpucTauiorpaduieckue ocu?

22. Kak 0003Ha4a0TCS YTIIBI MEXKITY OCSIMU?

23. Kak onpeaenars CUMBOJIBI IIOCKOCTENH KPUCTATNIMYECKON pereTKu?

24. JlaiiTe onpeneneHue 3aKOHa PallMOHAIbHBIX OTHOIIEHHH.

25. Yto Takoe CUMBOJI TpaHu?

26. Kak 0003Ha4ar0TCsI CUMBOJIBI TPaHeH MpoCcThIX (popm?

27. CKOJBKO KOOPAMHATHBIX CUCTEM MCIIOJIB3YETCS IJIsI ONMCaHUS KPH-

cTayioB?

28. UeM OTIIMYaETCs yCTAHOBKA KPHUCTAIJIOB B KYOMUECKOW U TeKCaroHaIbHONW CHHIOHUSAX?

29. Ha3oBuTe CUMBOJIBI IPaHel Ha MPUMeEpPE TeKca’Ipa.

30. HazoBuTe 351€MEHTHI MPOCTPAHCTBEHHOM PEIIETKH.

31. Yto Takoe aneMeHTapHas siueiika? Ha30BUTE UX TUIBI U TapaMeTphl I Pa3INIHBIX CHHTOHUM.
32. IlepeuncauTte TUmbl penieTok bpase.

33 Kak onpezersieTcsi 4Ucio GOPMYIBbHBIX SMHULL, TPUXOAS-IINXCS Ha OJTHY DJIEMEHTapHYIO STYeHKY?
34. Kakye 371eMeHThl CHMMETPUHN TPOCTPAHCTBEHHOM PEIIEeTKHU SBISIOTCS CI0XHBIMU? JlaiiTe nx
oTpeJiesICHHE.

35. Uro Takoe BUHTOBEIE OCH CHMMETPUH M KaKUX THUTIOB OHH OBIBAIOT?

36 Yto onpexnenseT KoopaAuHANMOHHOE uncino? Kakumu mapamerpamu

MOHOB OHO ONpeAesieTcs?

37. Ha3oBuTE KOOPIMHAIIMOHHBIE YHCIIA U COOTBETCTBYIOIINE UM KOOPAUHAIIMOHHBIE TTOIU3PHI.
38 Ilpu KakuX yCIOBHAX BOSHUKAIOT KPHUCTAIIIBI B )KUIKUX pacTBopax?

39 Kak BIUSIIOT CKOPOCTH pOCTa I'paHelt Ha popMy KpucTasuia?

40. Uto Takoe KOHLIEHTPAIMOHHBIE TIOTOKH, B YEM COCTOUT HX BIHMSHUE Ha MPOLIECC POCTa KPUCTAILIOB?
41. KakoB poCTEeHIINi METO] BBIPAIINBAaHUS KPUCTAIIIOB?

42. OxapakTepu3yiiTe MpoIecc pocTa UAeaIbHBIX U PEAThHBIX KPUCTAIUIIOB.

Munepanoruu

1. Yem oOycroBiieHa OKpacka MUHEPAIOB?

2. Kak ompenenuTs IBET 4epThl MUHEpaIa B KyCKe U B ITOPOIIKe?

3. Kaxotii 61eck umeeT KBapll, FeMaTuT, KAOJMHUT, MyCKOBHT, KJIBLIUT, aiMa3, XpU30THWII-acOecT,
MTUPOITIO3UT, TATTUT?

4. HazoBuTe BHIBI HEMETAJUIMYECKOTO OJIeCKa MUHEPAIOB, IPUBEINUTE MTPUMEDHI.

5. HazoBute MuHepassl, BXoAd1IMe B MKainy Mooca.

6. Kak nmpounsBecTu omnpenenenne TBEpAOCTH MUHEPATIOB, UCHIONB3Ys IKaly Mooca 1 ogpy4dHbIe
WHCTPYMCHTHI?

7. HazoBuTeE TUIIBI MUHEPAIOB MO IJIOTHOCTH U TBEPJOCTH.

8. HazoBuTe THNBI CIAHOCTH, IPUBEAUTE IPUMEPEI.



9. Uem oTim4aeTcs CrIailHOCTh MUHEPAJIOB OT HU3JIoMa?

10. HazoBute BuIBI H310Ma MUHEpaioB. Kakoi U3/10M UMEIOT METaJLIbI, BOJIOKHUCTBIE MUHEPAJIbI?
11. HazoBuTe ocoOble CBOWCTBA MUHEPAJIOB, IPUBEIUTE IPUMEPHI MUHEPAJIOB C JAHHBIMU CBOHCTBaMHU.
12. J1511 Kakux KJIaccoB MUHEPAJIOB XapakTepHo B3auMoseiicteue ¢ HCl, kakue MuHEpassl XOpoLio
pacTBOPSIFOTCS B Boze?

13. HazoBuTe KpUCTAIUIOONTUIECKUE METO b UCCIIEIOBAHUS MUHEPAIIOB.

14. N300pa3ute ycTpOMCTBO U X0 Jiy4elt B mpu3me Huxomns.

15. Kakoe nosoxeHue onTHYeCKOH CUCTEMbl MUKPOCKOIIA HAa3bIBAIOT «CKPELICHHBIMU HUKOJIIMU»?
16. Kak omnpenenuTs KpaTHOCTh YBEIHYEHSI MUKPOCKOTIA?

17. Kak onpenenuts pa3mep 3epeH MUHEPATIOB?

18. Uro Takoe penbed U mIarpeHb U KaKUX THIIOB OHU OBIBAIOT?

19. Kak Habmromaercs mieoxXpon3m?

20. Kak Habmonath caitHOCTh o Mukpockorom? HazoBute ee BUbIL.

21. KakuM cioco60M MOKHO OPHEHTHPOBOYHO OTPEACTUTh MOKa3aTeNlb NPEIOMIICHUSI MHHEpaa
22. Kak OTIN4HTh H30TPOITHOE ONITHYECKOE BEMIECTBO OT aHU30TPOITHOTO?

23. Yo Takoe IBOMHOE JTy4ENPEIOMIICHUE U YEM ONPEAEISIETCS €r0 BEIMYMHA?

24. Yo Takoe MmoracaHrue MUHEPAIOB U KaK OHO OTIPEEIIeTCs?

25. Kak onpeaenutp 3HaK yIJIMHEHUS] MUHEPATIOB?

26. 151 yero ucnosnp3yroTcs komneHcaTopsl? Kakoil 3Hak UX TJIaBHOM 30HBI?

27. Kak onpenensercs cxema abcopOIuy MuHepasa?

28. Kakne koHOCKOnTMUecKKe (GUTyphl HAOMIOAIOTCS TSl OTHOOCHBIX M IBYOCHBIX MHUHEPAIOB?

29. Kak onpeaenuts ONTUYECKUM 3HaK MUHepaa?

30. Kakwuie THIIBI ABOWHUKOB OBIBAIOT, M KAK OHU PA3HSATCS MO MUKPOCKOTIOM?

31. Uto Takoe moka3aTelib IPEIOMIICHUS MUHEPAIOB U KaK OH ONPEACsIeTCs?

32. Ilepeuncnute THITHI AIMMEPCHOHHBIX XUAKOCTEH 1 TpeOOBAHUS, TIPEIBSIBISIEMbIE K HAM.

33. Kak u3mensercs penbed MUHEpaJIa IPU €0 MOTPYKEHUH B pa3IMyHble MMMEPCHOHHBIE cpebl? Kak
OTIPEJICNIUTh XapaKkTep MmoKazaress mpeaomMiieHus (00JbIIe MM MEHbIIIE) MUHEpalia [0 OTHOLICHHUIO K
OKpYy>Karotei cpemie?

34. Kak npuroToBUTh penapaT MUHepasa [yl ONpeeSIeHHs ero 1oKa3aTes IpeloMIeHus?

35. Kak onpenenuTh moKa3aTelslb MPeIOMIICHHSI aHU30TPOITHBIX KPUCTAIUIOB?

36. Uto Takoe mosocka bekke 1 kak OHa 3aBUCHUT OT MOKa3aTessl MPEeIOMIIEHUS] MUHEpalla U
MMMEPCUOHHOU KUAKOCTH?

37. Yto Takoe WAarpeHb 1 Kak OHa ONpeaesieTcs?

38. Kak oTimyaeTcs mokasareib [PeIOMIEHHUS B U30TPOIHBIX U aHU30TPOIIHBIX cpeaax”?

39. Kak knaccupuuupy-1oTcsi CaMOpOJHbIE MUHEPAJIBI IO (PU3UUECKOMY COCTOSIHUIO?

40. HazoBute nmomumMopdHbIe MOTUPHUKAIINH YTIEPO/Ia, B 9YeM X pa3HHUIa?

41. Kakumu o0IuMu 4epTaMu XapaKTepU3yeTcsi MUHEpaIIbl Kiacca Cylb(OUmIoB?

42. TlpuBeaute IpUMeEpHI CIOKHBIX Cynb(uaoB. B yeM ux 0ocoOeHHOCTH?

43. Kak OTIU4HATh TUPUT OT XAITBKOIIMPUTA, TaJCHHT OT canepura?

YeM OOBSICHUTD pa3IHyle UX CBOHCTB?

44. YxaxwuTte 001acT MPUMEHEHHS yTIIEPO/Ia U IJIATHHBL.

45. YUro takoe nzomophusm u noaumMoppusm? Hazosure npuMeps! TaHHBIX SBICHUN

46. Kakue oOmiye cBoiicTBa XapakTepHbI 1J1s1 HanboJee pacpoCTpaHeHHbIX KapOOHATOB?

47. Ilo xakuM CBOMCTBaM MOYKHO OIPEAEITUTE UCTAHICKHM MITaT?

48. Kak oTInYUTh KalbIUT, MAarHE3UT, JOJIOMHUT APYT OT Apyra?

49. B yem pa3nnuus NPOCTHIX U CIOXKHBIX KApOOHATOB?

50. HazoBuTe 00J1aCTH MPUMEHEHUS JT0JIOMUTA U MarHe3uTa.

51. Hantummwmre GpopMyy OCHOBHOM yTIIeKUCIIOH coiu Mean. COCTaBy KaKoro MHHEpaia OTBEYaeT
¢dopmymna?

52. ITo xakuM MpU3HAKaM MOXKHO JTMarHOCTHPOBaTh hocdarsr?

53. YkaxuTe XapaKkTepHbIE CTPYKTYpPbI M CBOIICTBa 60OpaToB.

54. Kak OTAMuYuTh anaTuT OT Tomnasza, KBapua?

55. Ha3oBuTe THIIBI CTPYKTYp OKCHJIOB M THIPOKCHIOB, IPUBEIUTE IPUMEPHI GMUHEPATIOB Pa3INYHBIX
cTpyKTyp. Kakue okcuapl OTHOCSTCS K IPOCTBIM, Kakue — K ClIoKHBIM? [IpuBeaure npuMeps!.

57. UeMm obyciioBieHa BBICOKAs TBEPIOCTh KOpyHaa? HazoBute ero momuMopdHEIE pa3HOBHIHOCTH.
58 OxapakTepusyiite pa3indme B CTPYKTYpe XUMUYECKOH CBSI3U pyTHIIa, KBapla, XalleJ0Ha.

59. HazoBute cnerudpuyecKkie CBORCTBA TeMATHTA, JIMIMOHNTA, MAaTrHETHTA.



60. ITo kakuM TIpU3HAKAM MOYKHO PasIUIUTh MEHHEpaTH! Tpymnm SiO2 (KBapIl, XallemnoH, CepAoIuK, arar,
oman)? K kakoMmy ellie Ki1accy MUHEpAJIOB MOKHO oTHecTH SiO27?

61. YKkaxuTe OKpacky MHHEPAJIOB U LIBET YEPThI CIACAYIOIICH IPYIIbI MH-

HEpaJoB: MUPOJIO3UT, FTEMATUT, MAarHETHT, KBapLl, KOPYH/I, TUMOHUT, PyTHIL.

62. HazoBHTE THITBI XUMHYIECKUX CBSA3EH OKCHIOB U TUIPOKCHIOB.

63. HazoBuTe 001acTH IPUMEHEHHUS KBapIia M €r0 pa3HOBUIHOCTEH

64. Ha xakue Tunbl JensTcst CyinbdaThl Mo cocTaBy?

65. YKaxxuTe OCHOBHBIE THUIIBI CTPYKTYP CyNIb(]aToB.

66. Kaxne munepainsr o6pasyer coequaenne Ca[SO4] - H20? Yem oHu oTimgaroTcs?

67. Kak OTIHYUTh TUIIC OT aHTUIpUTa?

68 Kakoli BH]] 3710Ma M CIIAHHOCTH Y PA3IMYHBIX (OPM KPHCTAJUTHUYECKOTo TUIIca (anedacTpa, CelieHuTa,
IJIACTUHYATOTO THrIca)?

69. B uem ocoOeHHOCTh CBOMCTB O0apuTa 1 aryHHUTa?

70. Kakumu o0ImMu 0COOCHHOCTSMH CTPYKTYPBI U CBOWCTB 00JIaIa0T TaJIOTCHU IbI?

71 B 9eM 0cOOEHHOCTH CTPYKTYPHI M CBOWCTB HUTPATOB?

72. 1o KaKuM JUArHOCTUYECKUM MPU3HAKAM MOXHO OTJIMYATh HATPHUEBYIO CEUTPY OT ranura?
73. HazoBuTE TUIIBI CTPYKTYP CHIIUKATOB.

74. OxapakTepu3yinTe 0COOCHHOCTH CTPOCHUS AUCUITUKATOB.

75. Uem oTiiMyaroTCcs TUPOKCEHBI OT aM(pr00s10B?

76. B ueM 0cOOEHHOCTH CTPYKTYPHI BOJJITACTOHUTA U POJIOHUTA?

77. Hanmmute GopMyiy KaabIIMEBOTO CHIIMKATa KOJIBIEBOU CTPYKTYPHI

C TpEMs 3BEHBSIMU B KOJIBLIE U3 KPEMHEKHUCIOPOIHBIX TETPAIAPOB.

78. Harmumure Gopmyiny anpOnuTa — HATPHEBOTO CHITMKATA, B KOTOPOM

AJIOMUHHEM 3aMEIleHa O/IHA YETBEPTasl 4aCThb aTOMOB KPEMHUS.

79. Harummure Gpopmynny HedenrmHa — HATPUEBOTO CHITMKATA KapKAaCHOU

CTPYKTYPBI, B KOTOPOM IIOJIOBUHA KPEMHUS 3aMELIECHA AIFOMUHUEM.

80. Oxapakrepusyiite marnokias Ne 70.

81. Kak oTanyaTe MUKpPOKIIMH OT OpTOKIa3a?

82. YUem oTnmyaroTCs MojeBble Mathl oT Gpenpammnaronaos? [pusennure npuMepsl MUHEPAIOB
000MX TpymIl.

83. Oxapaktepusyiite 0COOCHHOCTH CTPOCHUSI MUHEPAJIOB CEMENCTBA 1IE0TUTOB.

84. OxapakTepu3syiiTe rpymiy INIMHUCTBIX MUHEPAJIOB.

85. K xakomy THITy CTPYKTYpPhI CUIIMKATOB OTHOCHUTCSI TIOJIEBOM IIMAT,MyCKOBHT,
MOHTMOPUJIJIOHUT?

86. 1o kakuM nMpu3HAKaM OMPENETSIOT TAJIbK U XpU30TUI-acoecT?

87. Kakue cuiMkaThl MOTYT BCTPEYAThCS IPU KPUCTAIITU3ALMK CTEKOJI, COAEPKAIINX OKCHJIbI
Si02, Na20, Ca0, AlI203, MgO?

Ierporpadpun

. Kakne IMOPOJbI ABJIAFOTCA MarMaTU4C-CKUMU U KaK OHH HO)IpaS)Ie.HHIOTCH?

. Kax monpasuenstorcs u3Bep:KeHHBIE TOPOABI 1O CTEIIEHH KUCIOTHOCTH?

. KakoB ocHOBHOI MUHEpaJIbHBIN COCTaB MArMAaTUYECKUX MOPOJ?

. B kakux mopojax Bcerza mprucyTCTBYeT KBapIl?

. VI3 Kakux MHHEpaJIOB CIIaratoTCs yIbTPAOCHO-BHBIEC TIOPOIBI?

. Kak MeHsieTcs 11BeT 1 CTpyKTypa MOPOJ MPH NEPEX0E OT KUCIIBIX K YIBTPAOCHOBHBIM?

. Ha3oBuTe TUIBI CTPYKTYp U TEKCTYp MarMaTUYECKUX IMOPOIL.

. Kaxne opmpbl 3asieranns nMeIOT U3NHUBIITHECS U TITyOUHHBIE TIOPOIBI?

. Kak otinuuuts 00cuanad ot neMsnl?

10. OxapakTepu3yiTe THArHOCTHYCCKUE MPU3HAKY TIETMATHTA, €T0 TEKCTYPY B CTPYKTYPY.

11. Oxapakrepu3syiite TpaHHT, €0 MUHEPAIBHBIA COCTaB, TEKCTYPY,

CTPYKTYDY.

12. IlepeuyncnuTe re0I0rnIecKre MPOIECChl, B pe3yiibTaTe KOTOPHIX 00pa3yloTcst 00JIOMOYHBIE TOPHBIC
HOPOJIBL.

13. Kak pa3nmuauTh Mepreib, TOJIOMUT U U3BECTHSAK?

14 Ha3oBuTe THIIBI CTPYKTYP 00JIOMOYHBIX TOPHBIX MOPOI.

15. Yem oTyimuaeTcst KOHTIIOMEPAT OT OpeKkyuu?

O 001N LN B~ WK —



16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

31

HazoBure kpeMHHCTBIE OCal0UHbIE TOPOJIbI, YKKUTE UX JUArHOCTUYECKUE IPU3HAKH.
VYkaxute 00J1acTH IPUMEHEHHSI KapOOHATHBIX TIOPO/I.

Kak oT1MynTh KaMEHHBIE COJIU OT KaJTUHHBIX?

[epeuncnute Moje3HbIE HCKOMAEMBIE — OCaIOYHbIE TOPHBIE TOPOABI

Kak oTnnuuth 10MOMHUT OT Mepresis U U3BEeCTHSKA?

[Haiite HazBaHMe mopompl, cocTosmei n3 60% mnecka, 30% rpaBus u 10% ranpku.
Kakue mopoisl Ha3bIBAIOTCS MOJTMMHUKTOBBIMH TTTHHAMH, KAKHE CYTJIMHKAMU?
YKaxuTe MUHEpalIbHbIN COCTAB KAOJIMHA U OTHEYIIOPHOU TJIMHBL.

[lepeuncaure ropHble NOPOAB!I XEMOT'€HHOT'O IIPOUCXOKACHUSL.

HazoBute TUTIBI TEKCTYP XEMOTEHHBIX TIOPOI.

Kak o6pasyroTcs meraMmopuuecKie TOpHbIE TOPOAbL?

Kakue cTpyKTypsl ¥ TEKCTYpBI XapaKTEePHbI U1 METaMOP(PHUUECKUX TOPOI?
TexcTypHBIE OCOOCHHOCTH METaMOPHUIECKUX TOPOI.

Kak onpenenuts kapOOHaTHBIE MEeTaMOp(UIECKUE TOPOIBI?

Kak otnuuuts Mpamop oT kBapuura?

B kxakux ycnoBHsIX IPOSBISETCS KOHTAKTOBBIA U PETHOHANBHBIN MeTaMophu3mM?

32 Kakue o0pa3yroTcs MopoJibl B MpoLiecce MHEBMATOIUTUYECKOTO U THAPOTEPMATBHOTO
MeTamopduzma?
33 OxapakTepu3ylTe TEKCTYpY U CTPYKTYpY FHElca, ero MUHEPAIbHBIN COCTaB.
34. HazoBHuTe OCHOBHBIC T€HETUUECKUE TUTIBI METaMOP(UIECKUX TOPHBIX MTOPOJI.

Kpurepun oueHuBanus pe3yabTaToB 00y4eHHUs

Oyenka Kpumepuu oyenusanus no sx3ameny
Buicoxuii OYEHKY «OMIUYHOY» 3ACTYyHCUBAEm cmy(?eHm, 0CB0UBULL  3HAHUS,
Jposer «5» YMEHUS, KOMNEMEHYUlL U Meopemuteckuii. mamepuan be3 npobenos;
(omuno) BLINOTHUBUULL 8Ce 3A0aHUsl, NPedyCMOMPEHHble V4eOHbIM NIAAHOM HA
BbLICOKOM ~ KA4eCmBEeHHOM  YPOBHe; npakmuveckue — HABbIKU
npoheccuoHanbHO20 NPUMEHEHUS OCEBOCHHbIX 3HAHUU CPOPMUPOBAHDL.
Cpeonuii OYEHKY «XOPOULO» 3ACTYAHCUBAem CMYOeHm, NPAKmudecku nOJHOCMbIO
VPOBeHb «4» 0C60UBWIULL  3HAHUS, YMEHUS, KOMNeMmeHYyuu U meopemudeckuil
(xopouio) mamepuan, yyeOHvle 3A0aHUSI He OYEHeHbl MAKCUMAIbHLIM YUCTIOM
0ann08, 8 0CHOBHOM CPOPMUPOBAT NPAKMUHLECKUE HABBIKU.
Ilopozoesuiii OYEHKY «Y0081eMBOPUMENLHOY 3ACTYHCUBAEN CMYOEHM, YACMUYHO C
VPOBeHb «3» npobenamu  0C8OUBWIUL  3HAHUA,  YMeHUs,  KOMNemeHyuu U
(yoosnemeopume | meopemuyeckull Mamepuai, MHo2Uue YyueOHvle 3a0anus aubo He
JIbHO) BbINOTHUTL, TUOO OHU OYEHEHbl YUCTOM OATLN08 ONUZKUM K MUHUMATLHOMY,
HeKomopble NPAKmuieckue HasvblKu He chopmMuposamsi.
Munumanvnviii | oyenky — «HeYOOBIEMEOPUMENbHOY»  3ACIYHCUBAem  CMYOeHm,  He
Ypogens «2» 0CBOUBWULL  3HAHUSA, YMeHUs, KOMNeMmeHyuu U meopemudecKuil
(HeyOoenemeopu | mamepuai, yueOHble 3a0aHUs He 8bINOJHUIL, NPAKMUYEecKue HABbIKU He
meJvHo) cpopmuposanul.
OrneHOYHBIC CpEICTBA JUISI WHBAIMJIOB M JIMII C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU

3J10pOBbsI BHIOUPAIOTCA C YU€TOM UX WHAMBUIYATbHBIX ICUXO()U3UUECKUX 0COOEHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBAJIUAAM U JINLIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs JUIsl TIOATOTOBKHM OTBETA HA DK3aMEHE;

— NP MIPOBEJICHUU MPOLIETYPHl OLICHUBAHUS PE3yJIbTAaTOB 0O0YyUEHHUsI UHBAIUIOB U JIUIL C
OTrpaHMYEHHBIMH BO3MOXKHOCTSIMU 310POBbsI MPEAYCMATPUBAETCS UCIIOJIB30BAaHUE TEXHUYECKHUX
CPEICTB, HEOOXOAMMBIX UM B CBS3H C UX UHIUBUIYATbHBIMU OCOOCHHOCTSIMU;

— IpU HEOOXOAUMOCTH JJIs1 00YHaIOIUXCs ¢ OTPAHNYCHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U MHBAIUAOB IpOLEAypa OLEHMBAHUSA PE3YyJIbTaTOB OOY4EHUS IO JUCLUIUIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIIOB.

IIponienypa oneHMBaHUS PE3yJbTaTOB OOY4YEHMsS WHBAJIUAOB M JIUI] C OrPAaHUYEHHBIMHU
BO3MOXXHOCTSIMU 3JI0pOBbSl 10 JUCLMIUIMHE (MOAYJIO) IPEAYCMATPUBAET IPEIOCTABIECHUE



uHpopmanuu B (opMax, aZANTUPOBAHHBIX K OrPAaHUYEHHMSIM HX 370pPOBbS U BOCIPHATHA
uHpOpMaLUu:

Jlist 11 ¢ HapyIEHUSIMU 3pEHMSL:

— B [1€YaTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JList L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUT'ATENIBHOTO amapaTra:

— B mieyaTHo hopme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOydJaronuxcs.

5. Ilepeyenb y4eOHOM JJUTEPATYPbI, HH(POPMAIMOHHBIX PECYPCOB H TEXHOJIOTHI
5.1. YueOHasi auteparypa
1. Conoswesa JL.I1. OCHOBBI MUHEPATOTHH U METPOJIOTHH (I HECIIEIIMAUCTOB) : yueOHOe

noco6ue / JI. I1. ConoBbeBa, B. A. ConoBbeB ; M-Bo oOpa3oBanust u Hayku Poc. denepanuu,
Ky6anckuii roc. yn-t. - Kpacnonap : [KybaHckuil rocygapCcTBEHHBIH YHUBEPCUTET] :
[[IpocBemenue-1Or], 2012. - 140 c. : uB. ui. - bubnmorp.: c. 137-138. - ISBN 9785934914661 :
(45) (171)

2. berextun A.I'., Kypc munepasioruu : yuebHoe nmocobue aisi cTyneHToB By30B / A. I'.
berextun ; nox Hayu. pen. b. U. Iluporosa u b. b. IlIkypckoro. - Mocksa : KHMXHBII J0M
"Vuusepcuret", 2008. - 735 c. : wi. - Bubnuorp.: ¢. 704-716. - ISBN 9785982271228 : (30)

3. EpmosioB B.A., Kpucramiorpadus, MUHEPaIOTHs B T€OJOTHsI KAMHECAMOIIBETHOTO CBHIPH :
yaeOHoe mocodue it ctyaeHToB By30B / B. A. Epmornos, B. A. Jlynaes, B. B. Moceiikun ; mon
pexn. B. A. Epmornosa ; [Mock. roc. ropHbIil yH-T]. - M. : U31-Bo MockoBckoro
rocy1apcTBEHHOro ropHoro yHusepcurera, 2003. - 407 c. : ui. - (Bpiciiee ropHoe
obpasoBanmue). - bubmuorp.: c. 405. - ISBN 5741802354. (10)

4. AnanbeB B.I1., OCHOBBI reo10ruy, MUHEPAJIOTHH U eTporpaduu : yueOHUK JJIs CTYI€HTOB
By30B / B. Il. Ananbes, A. JI. [loranos. - U3x. 2-e, nepepa6. u gomn. - M. : Beicmas mkomna, 2005.
- 398 c. - bubawuorp. : ¢. 395. - ISBN 5060048209 : (20)

5. bynax A.I'. O6mas MuHepangorus : yueOHUK AJisi cTyaeHToB yH-ToB / A. I'. Bynax. - 3-e uzn. -
CII6. : U3n-Bo Cankrt-IlerepOyprckoro yausepcurera, 2002. - 354 c. : uin. - bubnuorp.: c. 331-
332. - ISBN 5288030324. (30)

6. Eropos-Tucmenko 10.K. Kpucrannorpapus 1 KpucTasuioXuMus : yueOHUK Ul CTYACHTOB
By30B / FO. K. EropoB-Tucmenko ; [mox pexa. B. C. Ypycosa]. - M. : KumxHsiil 1oM
"Vuausepcuret", 2005. - 587 c. : wi. - bubmuorp. : ¢. 583-585. - ISBN 5982270954.(30)

7. bonnapes, B. [1.OcHOBBI MUHEpaJIOTUHU U KpUCTAIOrpaduu ¢ 3eMeHTaMu neTporpaduu :
Yue6Hoe nocodbue / B. I1. bornapes. - M. : ®opym : UHDOPA-M, 2015. - 280 c. -
https://znanium.com/catalog/product/1015195.

B cxobkax nanuyue sxzemnuapos 6 ououbiuomexy Kyol'y

5.2. lepuoanueckasi JuTEpaTypa

B @onoe Hayunou oubruomexu KyoI'Vy» https://www.kubsu.ru/ru/node/15554, u/unu
9IeKMPOHHbIE NepuooudecKue U30anus, ¢ YKazanuem aopeca cauma 31eKmpOHHOU 8epcuul
JdHcypHana, uz 6az OaHHvLX, 00Cmyn Kk komopuvim umeem Kyol'y:
1. Bassl manabsix komoanud «Mct Beroy http://dlib.eastview.com
2. Dnexrponnas oudmmoreka GREBENNIKON.RU https://grebennikon.ru/



https://www.kubsu.ru/ru/node/15554
http://dlib.eastview.com/
https://grebennikon.ru/

5.3. UHTepHeT-pecypchl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBIE 0a3bl

JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIEC CHCTEMbI
DeKTPOHHO-0MOMoTeuHbIe cuctembl (IBC):

1.

abkown

3BC «HOPAMT» https://urait.ru/

ABC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHDb» https://e.lanbook.com

IIpodeccnonanbubie 0a3bl JAHHBIX:

ok whE

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuanst uznarenscrsa Wiley https://onlinelibrary.wiley.com/

Hayunas snekrponnas 6ubanoreka (HOB) http://www.elibrary.ru/

[ToTHOTEKCTOBBIC apXUBBI BEAYIIUX 3alaHBIX HAYIHBIX )KYPHAI0B Ha Poccuiickoit
nJIaT(bopMe HayuHbIX xypHanoB HOMKOH http://archive.neicon.ru

7. HauwonampHas _ SnekTpoHHast  Oubmworeka  (JOCTYym K DIEKTPOHHOM — OubOImoTeke

nuccepranuii Poccuiickoit rocynapersennoit onbnuorexu (PI'B) https://rusneb.ru/

8. Ilpesunenrtckas oubnuoreka um. b.H. Enprna https://www.prlib.ru/
9. "Jlekropuym TB" http://www.lektorium.tv/
10. Yuusepcuretckas unpopmannonnas cucrema POCCUS http://uisrussia.msu.ru

HNudopMmannoHHbie CIPABOYHbIE CHCTEMBI:
1. Koncynwrant [lmtoc - cipaBouHas npaBoBasi cuctema (JIOCTYII 110 JIOKAIbHOU CETH C

KOMIIbIOTEPOB OMOINOTEKH)

Pecypcol cBOOOaHOTO H0CTYNA:

1.
2.
3.
4.

AMepHKaHCKas aTeHTHas 6a3a JaHHBIX http://www.uspto.gov/patft/

[TonHbIE TEKCTHI KAHAJICKUX AUCCEPTALMM http://www.nlc-bnc.ca/thesescanada/
Ku6epJlenunka (http://cyberleninka.ru/);

MuHucTepcTBO HayKy U Bbiciiero oopasosanus Poccuiickoit denepannu

https://www.minobrnauki.gov.ru/;

5.
6.

®enepanbHblil mopran "Poccuiickoe obpazoBanue” http://www.edu.ru/;
HNudopmannonHas cucrema "EnuHoe OKHO 1ocTyna kK 00pa3oBaTesibHbIM pecypcam”

http://window.edu.ru/;

7.
8.
9.

Enunas komiekuus nudpoBsix 00pa3oBaTeabHbIX pecypcoB http://school-collection.edu.ru/ .
denepanbHbIi EHTP HHPOPMAITHOHHO-00pa30BaTe/IbHBIX pecypcoB (http://fcior.edu.ru/);
IIpoexT I'ocynapcTBeHHOr0 HHCTUTYTA pyccKoro si3bika nMeHn A.C. ITymkuna

"OOpa3oBaHue Ha pycckoM" https://pushkininstitute.ru/;

10.
11.
12.
13.
14.

CripaBouyHO-UH(OpMAIIMOHHBIN mopTan "Pycckuit si3p1k" http://gramota.ru/;

Crnyx0a TeMaTH4ecKUX TOJIKOBBIX clIoBapeit http://www.glossary.ru/;

CrnoBapu u >HIMKIONEANH http://dic.academic.ru/;

Ob6pazoBarenbHblif mopran "Yueba" http://www.ucheba.com/;

3akoHompoekT "O6 obpaszoanun B Poccutickoit @eneparmn’. Bonpock! 1 otBeThl http://xn--273--

84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBIE YJICKTPOHHBIE 00pa3oBaTe/ibHbIe U HH(popManuonHbie pecypebl Kyol'y:

1.
2.

Cpena MOIyTbHOTO TMHAMUYECKOTO 00y4eHus http://moodle.kubsu.ru
baza yueOHBIX MIaHOB, Y4eOHO-METOIUICCKUX KOMITJIEKCOB, TyOJIUKAIUi 1 KOH(GEPEHITUI

http://mschool.kubsu.ru/



https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://www.prlib.ru/
https://www.prlib.ru/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://www.uspto.gov/patft/
http://www.nlc-bnc.ca/thesescanada/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/

3. bubnuorexka nHGpOPMAIMOHHBIX peCcypcoB Kadeapbl HHOOPMAITMOHHBIX 00pa30BaTEIbHbIX
TEXHOJIOTHUH http://mschool.kubsu.ru;

4. DnexTpoHHbINH apxuB JokyMeHTOB KyOI'Y http://docspace.kubsu.ru/

5. DnexTpoHHBIE 00pa3oBaTeIbHBIE PECYpPCHI Kadeapbl HHPOPMAIIMOHHBIX CHCTEM U TEXHOJIOTHIMA
B oOpazoBanun KyO6I'Y wu nHayuHo-metomuueckoro skypHana "IIKOJIBHBIE T'OJbI"
http://icdau.kubsu.ru/

6. MeToanueckue ykazaHus 1Jisi 00y4arOMUXCsl 10 OCBOEHHM IO JUCHMIITIMHBI (MOLYJIs1)
CryneHtaM HEOOXOIMMO BECTH 3aITMCEH JEKIMHA U MPH BHITIOIHEHUH Ja00paTOPHBIX paboT
BBINOJIHATH PEKOMEHJaluy npenojasaresst. Kaxaas uz pabot 1abopaTopHOro NpakTuKyma
HAUMHACTCS C U3JIOKEHHSI KPATKUX CBEACHUH, HEOOXOAMMBIX JJIsl BBIIOJTHEHUS paOOThI. 3aTeM
(bopMynUpyIOTCS 3a/1aHus, TAI0TCS PEKOMEHAALNH, YKa3bIBaeTCsl (popMa BHITIOIHEHUS 3a/1aHusl.
Jist 3aKperieHust 3HaHU MPH MOIrOTOBKE MaTepualia BO BCEX JIa0OpaTOpHBIX paboTax
IPEeJI0’KEeHbl KOHTPOJIbHBIE BOIPOCHI., Ta0OpaTOpHbIE PabOThI) U 110 paboTe BO BpeMsl 3aHATHUH;
IO BBITTOJIHEHHIO 33/IaHUH [T CAMOCTOSITENIbHOW pabOThI, B TOM YHCiie paboTe ¢ JINTepaTypoi;
10 OJITOTOBKE K MEPONPUATHIM TEKYILEr0 KOHTPOJIS M MPOMEXYTOUHOH arTectanuu. Cienyer
0o0paTuTh BHUMaHKE O0yUaroLMXCsl HA Haubosiee BayKHbIE, a TAK)XKE HAa HauboJsee TpyHbIe AJIs
NOHUMaHMs pa3zenbl MuHepanoruu ¢ OCHOBaMH KpucTayuiorpadguu. BapuaHTsl 1ab0paTopHBIX
paboT mopaseneHbl HaTPU YacTH: KpUCTauorpadus, MUHEPAJIOT sl U IeTporpadusi.

B ocBoeHHMU TUCHMIIIMHBI MHBAIWAAMU U JIMIAMHM C OTPAHUYEHHBIMU BO3MOKHOCTSAMHU
3I0pOBBsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas ydeOHas paboTa (KOHCYIbTAllMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro Marepuara.

WupuBuayanbHble  KOHCYJIBTAllMM IO MPEIMETY SBISIOTCS BAXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHs] U YCTaHOBJIEHUIO BOCIIUTATEIBHOIO KOHTAKTA
MEXIy IMpernojaBaTesieM W OO0YyJaloIUMCS WHBAJIHIOM WM JIMIOM C OrpaHUYEeHHBIMHU
BO3MO>KHOCTSIMH 37J0POBBS.

7. MarepuajibHO-TEXHUYECKOe o0ecredeHne 1o JUCHUIInHe (MOAYJII0)

Ilo Bcem Buaam B pamkax JUCHUILUIMHBI MUHEpasorus ¢ OCHOBaMM KpHUcTajuiorpaduu
UCIIONB3YIOTCSl AYAUTOPHH U TaOOPaTOPHH, OCHAIIICHHBIE HEOOXOIUMBIM CIEIHAIN3UPOBAHHBIM
1 J1abopaTOpHBIM 000PYA0OBAHUEM: MUKPOCKOIIAMHU, KOJIEKLIUSIMHA MUHEPAJIOB U TOPHBIX MOPO/I.

03 «JlabopaTopusi MUHEPAJIOTHH U TIETPOTpadUUI.

HanmeHoBaHue crieriuaabHBIX OCHAIIEHHOCTh CHEHAIBHBIX [lepeyeHp THUIIEH3UOHHOTO
NIOMEILECHUI HOMEILEHUI HIPOTPaMMHOTO 00ecTIedeHUs
Y4eOHble ayIUTOpHUN g | Mebenb: yueOHas mebeib
MIPOBEACHUS 3aHATHH JEKIMOHHOTO | TexHuuyeckue cpeacTra 00ydeHus:
THIA 9KpaH, MPOEKTOP, KOMIBIOTEP
VY4aeOHble ayIUTOpUHU i | Mebenb: yueOHas mebens Mukpockomnsl
IIPOBEJICHUS 1abOpaTOpHBIX paboT. | TexHuueckue cpencTBa 0OyUeHHUS:
Jlaboparopus MUHEpPAJIOTUU U | DKpPaH, IPOEKTOP, KOMIBIOTEP
nerporpadum. . . Ob6opyznoBanue:

Jis  caMocTosATeNbHOW  paboThl  OOyYarOmMXCA  MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMIIJICKTOBAHHBIC CHGHI/I&J’IH?;I/IPOB&HHOﬁ Me6eJ'II)IO, OCHAIIICHHBIC KOMHLIOTepHOﬁ TEXHUKOH C
BO3MOXKHOCTBIO MOJKITIOUEHUs K ceTu «HTepHeT» U obecredeHneM JO0CTyIa B AJIEKTPOHHYIO
nH()OPMaAITMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCHUTETA.

HanmenoBanue nmoMenieHui Ijist OcCHaIIEHHOCTh ITOMEIEHUH IS IlepeueHb TUIIEH3MOHHOTO
CaMOCTOSATENNFHON pabOTHI CaMOCTOSTENIFHON pabOTHI MIPOTPaMMHOTO 0OecrieueHHs
oOygaromuxcs oOygaromuxcs

ITomenienne s camocToATenpbHONH | Mebenb: yueOHas mebernn

paboTel oOyJarommxcs (uuTadbHbli | KOMIDIEKT — crienuaim3upoBaHHON
3an HayyHoii OMOIHOTEKN) MeOemH: KOMIIBIOTEPHBIC CTOJIBI
ObopynoBanue: KOMITBIOTEPHAS
TEXHHKA C TOJIKIIYCHHEM K



http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

nH}opMannoHHO-
KOMMYHHKAIIHOHHON
«HTepHET» ©  JOCTYIIOM B
JNIEKTPOHHYIO  HMH(OpPMAIMOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeIbHOW  OpraHU3aluH,
BeO-KaMepbl, KOMMYHHKAIIHOHHOE
obOopynoBaHue, oOecIeYnBaroIee
JOCTy K  CeTH  HHTEpHET
(mpoBomHOE COEUHEHNE u
OecrpoBOHOE  COCOMHEHHE IO
texuosorun Wi-Fi)

CCTHU

TTomemieHue a1 caMOCTOSATEIHLHOMN
paboTsI 00y4aromuxcs
(aym. 03__ )

Meobenb: yuebHas mebenb
KoMmmiekt  crenuanu3upoBaHHOM
Me6esH: KOMIBIOTEPHBIE CTOJIbI
Oo6opyznoBanue: KOMIIBIOTEPHAsI
TECXHUKaA C IIOAKJIFOUECHUEM K
nH}popMannOHHO-
KOMMYHUKallUOHHOI
«HTEpHET» M JOCTYyIIOM B
9NIEKTPOHHYI  HMH(OpMaIHOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTe]IbHON  OpraHU3aLuH,
BeO-KaMepbl, KOMMYHHKAILIMOHHOE
obopyaoBaHue, 00CCIECYUBAOIICE
JA0CTYyl K CE€THU HUHTEPHET
(mpoBoaHOE COEIIMHEHHE u
OCCIIPOBOJTHOC  COCIUHEHHE IO
texuonorun Wi-Fi)

CCTHU




