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1. IlepeyeHb NMJIaAHMPYeMbIX pe3yJIbTATOB O0y4YeHHsl MO JMCUMILJIMHE, COOTHECEHHBIX C IUIAHUPYEMbIMHU pe3yJIbTATAMH OCBOEHUS

o0pa3oBaTe/IbHOM NPOTrPaAMMBbI

B pesynbraTe ocBoeHHs 00pa3oBaTeIbHON MPOrpaMMbl OakagaBpuaTa 00y4aroImuics JOHKEH OBIAIETh CICIYIOIUME pe3ylbTaTaMyu 00y4eHus

10 JUCHUILINHE:.

Ko 1 naumenoBanue
KOMIIETEHIINU

KOII U HAMMCHOBAHUC MHJUKATOPpA
JOCTHXXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3yibTaThl 00ydeHUs
(meckpunTophl)

IK-3

CrniocoOeH NpoBOAUTE aHATIU3 ChIPbS,
MaTepuaioB U TOTOBOW MPOYKLIHH,
OCYLLIECTBIIATh OLICHKY PE3yJIbTaTOB
aHaJIn3a, IPOBOAUTH 00pabOTKY
MH(OpMAaLUU C UCHOJIb30BAHUEM
MPUKJIAJHBIX TIPOTPAMMHBIX CPEJICTB
cdepsl mpodeccHoHaATBHOM

K-3.1

[TpoBeneHue aHaM3a MUHEPAILHOTO CBHIPbS U
MaTepHajioB, OIEHKAa pEe3ylIbTaTOB aHAJIN3a,
00paboTka wHOOpPMAIMU C KCIOJIb30BaHUEM
MIPHUKJIATHBIX TIPOTPAMMHBIX CPEICTB

3HaTh:

OCHOBHBIEC BHJIbl U XMMHUYECKHUH COCTAaB MUHEPAIHHOTO CHIPBS
u matepuaion (3H-1);

YMeTh:

MPOBOAWTH PA3JIMYHBIC BHJBI XHUMHUYECKOTO U  (PHU3UKO-
XUMHUYECKOTO aHaJIM3a MUHEPAJIbHOTO CHIPhS M MaTepUaioB
(¥V-1);

Baagern:

NEeSATEIbHOCTH METOAMKAMH ITPOBEACHUS aHAIN3a MUHEPAIbHOTO ChIPbS U
MaTEepUajIoB ¢ IPUMEHEHNEM IIPUKJIAJHBIX IPOrPaMMHBIX
cpeacts (H-1).
IIK-5.2 3HaTh:
[K-5 Hcnonp30BaHne 3HAHUHW O KPUCTAIIMYECKOH | OCHOBHBIE (PM3MUECKHE U XUMUYECKHE CBOIICTBA MUHEPAJIOB U

Crioco0eH ucnoiab30BaTh 3HAHUE
CBOMCTB XUMUYECKHX AJIIEMEHTOB,
COCIMHEHMI M MaTeprajoB Ha UX
OCHOBE JIJISl peLICHHS HAy4IHO-
HCCIIEIOBATENbCKUX, TEXHOJIOTHYECKUX
Y TIPOEKTHBIX 33724 B CBOEH
po¢eCCUOHATBHON JIEATETLHOCTH

CTPYKType U €€ BIUSHUIO Ha CBOMCTBa
MaTepuaia, CBOMCTB MHHEPAJIOB M TOPHBIX
opoza JUIS peleHus Hay4HO-
HCCJIEIOBATENbCKUX M TEXHOJIOTHUYECKUX 3a]a4

ropubix nmopox (3H-2);
Ymern:
UCIIOJIb30BaTh 3HAHHS CBOMCTB MHHEPAJIOB M FOPHBIX MOPOJ

JUIA  pElIeHWs  3aJa4  TEXHOJOTMH M I[TOCTAHOBKH
skcrepuMeHToB (Y-2);
Baaners:

HABBIKAMU peaTn3allii 3HAaHU MUHEPAJIOB ¥ TOPHBIX TIOPOJT
JUISL pEIICHUS] HAYYHO-UCCIIEIOBATEIbCKUX U
TexHoyiornueckux 3anad (H-2)




2. MecTo AUCHHUILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl

JlucuuIuinHa OTHOCHUTCS K 4YacTH, (OpMHUPYEMOHl y4yaCTHHKaMu 0O0pa30BaTENIbHBIX
otHoureHuit bioka 1 oOpa3oBarenbHoit porpammel OakanaBpuara (b1.B.03) u usy4aercs Ha 4
Kypce B 7 cemecTpe.

B wMeroguueckoM MaHe JUCHMIUIMHA OIMPAETCs Ha 3JIEMEHTHl KOMIIETEHIHH,
cOpMHUpOBAaHHbIE MpPH M3yYeHUHM JucHMIUIMH «Pusuka», «Maremartuka», «OO0wmas u
HEopraHuueckas xumus», «OpraHuueckas xumus», «Dusmueckas Xumus», «XUMHUYECKHE U
(bU3MKO-XMMHUYECKHE METO/Ibl aHau3ay», «Kpucramioxumus u kpuctayiorpadusi». [lonydyennsie
B IIPOIIECCE MU3YUYCHUS JUCHUIUIMHBI « MUHEpanorus u nerporpadusy 3HaHUs, yMEHUS U HABBIKH,
CO3JIal0LIME TEOPETUYECKYI0 U MPaKTHYECKylo 0a3y A Npo(UIbHBIX AUCUUILUIMH, U MOTYT
OBITh MCIOJIB30BaHbl MPOX0XKIECHUU MPOU3BOACTBEHHOMN NMPAKTUKU, a TAKXKE IPU BBINOJIHEHUU
BBIITYCKHON KBaTM(PUKALIMOHHOM paboThI

3. O0bpeM AUCHUILIAHBI

Bcero,

Buz yue6oii paboter 3E/akageM. 4yacoB

OO0mast TpyA0eMKOCTb M CHUILIHHBI 4/ 144
(3a4ETHBIX EAUHUIY aKaIEeMUYECKHX YaCOB)

KonTakTHasi pa6oTa ¢ npenoaaBarejiem: 90
3aHSTHS JICKIIMOHHOTO THITA 36
3aHSATHUS] CEMUHAPCKOTO THIIA, B T.4. 36

CEeMHMHApbI, TMpPAKTHYECKUE 3aHATUS (B TOM YHCIE -
MIpaKTU4ecKasi MOArOTOBKA)

nabopaTopHble paboTbl (B TOM YHCIE MpaKTHYecKas 36 (18)
MTOATOTOBKA)

Kypcooe npoexktupoBanue (KP nmum KII) 18

KCP _

JpyTUE BUBI KOHTAKTHOM pabOThHI -
CamocrosiTesbHast padoTa 27
®opma Tekyuiero koutpoJs (Kp, pedepar, PI'P, acce) Kp
®opma npomexyrounoit arrecranmm (KP, KII , 3auer, KP, Dx3amen/27
9K3aMEH)




4. Conep:xkanue TUCHUNIHHBI.
4.1. Pazgenpl IMCOMIIIMHLI U BUABI 3aHATHH
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1. |Hcropus pa3BUTHS MUHEPAIOTHH 2 0 [1K-5 I1K-5.2
2. |OcHOBHBIC CBEICHHS O 3eMJIC. 4 0 0 0 IK-3 IK-3.1
MuHepanbHBINM COCTAaB 36MHOM KOPBI
3. |IIpomecchl 00pa3oBaHus MUHEPATIOB | 2 0 0 0 IK-3 IK-3.1
B IPUPOJIC
4. | CgoiicTBa MUHEPAJIOB 4 0 34 14 IK-3 ITK-3.1
5. |Knaccudukanus u HOMEHKIaTypa 1 0 2 0 TIK-5 [IK-5.2
MUHEPAJIOB
6. |CamoOpoHBIE DJIIEMEHTHI 2 0 0 0 T1K-5 [1IK-5.2
7. |Cynbbuasl, raJouiHble 2 0 0 0 [IK-5 [1K-5.2
COCJTMHEHUS], OKCH/TBI
8. |KapOonartsl, cymbdarsl, 4 0 0 0 IK-5 ITK-5.2
BoJIb(hpamartsl, pochaTsl
9. |Cunukatsl ¥ alFOMOCHIIMKATHI 6 0 0 7 ITK-5 I1K-5.2
10. |MarmaTuyueckue ropHble TTOPOIBI 2 0 0 0 I1K-3 I1K-3.1
11. |OcanouHble TOpHBIE TOPOIBI 4 0 0 2 TIK-3 [1IK-3.1
12. |Meramopduryeckne TopHbIe MOpoasl | 3 0 0 4 I1K-3 [1K-3.1
4.2. 3aHATHS JEKIHOHHOT0 THIIA
No
paszena HauMmeHnoBaHue TeMbI O6bveM, |MHHOBamoHHas
R U KpPaTKOe COJIepIKaHNe 3aHATHUS aKaj. 4achl dbopma
1. Ucropus pa3zsutus Mmunepanoruu. KamHu u pyasl B 2

aHTUYHBIC BpeMeHa. [lepBrie TpyasI 1o
MUHepanoruu. Pa3Butue HayKu o Mopojax u
MHUHEpaiax B CpeJHUE BEKa U B COBPEMEHHOCTH. J
Bxnag oTeyecTBEHHBIX YUEHBIX B T€OJOTUUECKHE
Hayku. Knaccudukanmsi coBpeMeHHBIX
re0JIOTMYECKUX HaYK.

2. OcHoBHBbIE cBefieHUs 0 3eMiie. [Ipoucxoxaenue 4
IUTAHET, XUMUYECKUX JIeMEHTOB. CTpoeHue 3eMITH.
Jlutocdepa, armocdepa, runpocdepa.
MuHepanbHBI COCTaB 3¢MHOM KOPBI

JI, JIB

3. [Tpomeccrl 06pa3oBaHust MUHEPAIOB B IPUPOJIC. 2
SHI[OFGHHBIG 1 OK30I'CHHBIC ITPOLICCCHI.




No
pasznena
IUCLUTUINHBI

HanmenoBanue TeMbl
Y KpaTKoe CoAep KaHue 3aHsATUS

O0beM,
aKaJl. 4achl

MunoBannonHas
dhopma

Huddepennmanus marmel. BeiBeTpuBanue,
mMetamopdusM, pU3NKO-XMMUYECKHE MPOILIECCHI.
Kucnoponnas karactpoda. Biusaue 3apoxaeHus
KM3HM Ha T€0JIOTHYECKUE ITPOIIECCHI.
["'e0XpoHOJIOrHYECKas KA.

CaolicTBa MuHepanoB. Kpucraminieckoe BeiecTBO
U €r0 CBOMCTBA. DJIIEMEHTHI CHMMETPUU
kpuctamuioB. [IpocTeie 1 KOMOMHUPOBAHHBIE
dopMmbl kpructamioB. Guznueckue CBOMCTBA
MUHEpanoB. Mopdosiorniyeckiue 0COOCHHOCTH
KpUCTAJUI0B MUHEPaIOB. IIpo3paunocts. LiseT
MuHepaioB. LIBeT uepThl. bieck u mokazarenn
npenomiieHusi. CnaitHOCTh U u310M. TBepAOoCTb.
XpyHKOCTh, KOBKOCTb, yIPYIrocTb. [I10THOCTS.
MaruntHbIe cBO¥icTBA. PagnoakKTHBHOCTD

Knaccudukanus u HOMEHKIIaTypa MHHEPAJIOB

J1, 1B

CaMOpOZ[HLIe QJICMCHTHI. CaMOpOI[HLIe QJICMCHTHBI U
HHTCPMCTAINIMYCCKUC COCANHCHUS.

JI, D

Cynbduapl, ralouHble COSTUHEHHS, OKCUIBL.
Cynbduabl, cyIb(pOoCco U UM MOJ00HBIC
coenuHeHus. ['anorenusl. [IpocTeie u crioxHbIE
okcuabl. ['uapoKkcubL.

JI,9

Kucnoposanble conu: HUTpaThl, KapOOHATHI,
cynbdaThl, XpOMaThl, MOJTUOAATHI U BOJIb(pamMaThl,
docaTel, apceHaThl U BaHAAThl, OOPATHI.

JI,9

CHIIHKaTBI M aTIOMOCHIIMKATEL. CUIIMKATHI C
KPEMHEKHUCIOPOAHBIMA MOTUBAMH KOHEYHBIX
pa3mepoB. OCTPOBHBIE CUIIUKATHI UITH
OPTOCUJIMKATHI. J{HOPTOCUIMKATBI WK
nupocuinkaThl. CHIIMKATHI C U30JUPOBAHHBIMU
KoJblaMu. CHIIMKaThl ¢ KPEMHEKHUCIOPOIHBIMU
MOTHUBaMH OE€CKOHEUYHBIX pa3MepoB. [lemodeunbie
WM JEHTOYHBIE CHJIMKATHI. CIIOMCTBIE CUJIMKATEHI.
KapkacHble CHIIMKATBHI.

JI,9

10.

Marmarnueckue ropHbsie noposl. @opma
3aJieraHrsl MarMaTUYeCKUX TOPHBIX MOPO/I.
BewecTBeHHBIN cOCTaB MarMaTUYECKHUX TOPHBIX
nopo. CTpYKTYpbI U TEKCTYPbl MarMaTu4eCcKuX
TOpHBIX opoJ. O01IMe 3aKOHOMEPHOCTH
KpucTaJIM3anuu MuHepanoB. Knaccuduxamus,
IIPOUCXOXKIECHUE, XapaKTEPUCTUKA OCHOBHBIX
rpynn MarMaTH4eCKUX TOPHBIX MOPO/I.

JI,9

11.

OcanoyHble TOPHBIE TOPOBL. Y CIIOBUS
oOpa3oBanus. Knaccudukanus ocagouHbIX TOPHBIX
nopo/1. BeniecTBeHHBIN COCTaB 0CaI0YHBIX TOPHBIX
nopo. CTpYKTYphl U TEKCTYPbI OCaJJOUHBIX TOPHBIX
nopoz. O61oMouHbIe TOPOABL. [ TMHUCTHIE TOPOIBI.
[Topoabl XUMUYECKOTO U OMOXUMHYECKOTO
MIPOMCX 0K ICHHUSI.

JI,9




No

asrena HaunmeHoBaHME TEMBI O0neM, |MuHoBanmoHHas
p U KpaTKOEe COACPIKaHUEC 3aHATHUS aKaj. 4achl dhopma
JUACIUATUTMHEI
12. Metamoppudeckue ropusie mopoasl. DakTopsl 3

Meramopdusma. Turbsl MmeTamopdusma.
BemecTBeHHBIN cOcTaB MeTaMOP(HUUECKUX TOPHBIX
nopoJ. CTpyKTypBI U TEKCTYpbI METaMOp(hHUIECKIX
ropHsix mopoj. Kimaccudukanmsi, XxapakrepucTuka
METaMOP(UIECKUX TOPHBIX MOPO/I.

JI,9

4.3. 3aHsITHS CEMHUHAPCKOI'0 THIIA
4.3.1. JlaGopaTopHblie padoThl

No O0beM,
aKaJl. 4yachl
paznena HaumeHnoBanue Tembl
JUCITUILIT U KpaTKoe COJIep KaHue 3aHATHUS B ToM 1mcie Ha | Hpumesanns
L BCEro | MPaKTHYECKYIO
MOJITOTOBKY ™

4 Breibop, ¢Qukcamus mecta HaXOXIACHHS 2 1
MUHEpajia, MUHEPAJIOTHYECKOE OMTUCAHHE

4 Ananu3 1Bera MHUHeEpana W 4eptel| 4 2
PO3PAYHOCTh, CIAWHOCTH

4 Omnpenenenrie  TBEPAOCTH IO ImKaige| 6 3
Mooca, TNJIOTHOCTH, OTHOLIEHHE K
JIEHCTBUIO XUMHUYECKHUX peareHToB.
Onpenenenue PaOaKTUBHOCTH
MUHepaja

4 Bri6opka oOpa3zia TUTST aganusa,| 22 11
OTNIMUJIOBKA,  JIpoOJIeHHe,  pacTUpaHUE
npoOsl. [IpoBeneHne peHTreHo(a3oBoro u
PEHTT€HOCTPYKTYPHOTO aHanu3a.
PacimmdpoBka pe3ynbTaToB, COCTaBICHHE
OT4éTa. PentrenodmroopecueHTHbIN
aHajau3,  OMNpEACNICHHE  XUMHUYECKOTO
coCTaBa MUHepaJa.

5 Onpenenenne Kiaaccu(pUKaIMOHHOM| 2 1
MPUHAJIC)KHOCTH MHUHEpasa, COCTaBICHUE
OTYETA.

4.4. CamocTtosiTeJIbHAsA padoTa 00y4ar0LIUXCS
No
pascna ITepeuenb BOIPOCOB 115t O0BeM, ®dopma
CaMOCTOSATENIbHOTO U3yUYEHUS aKaj. 4achl KOHTPOJIS
JACITUTUTAHBI
4 dusnyecKue CBOMCTBA MUHEPAJIOB. 14 YceTHBIN nin
Mopdomorudeckue 0COOEHHOCTH KPUCTAIIIIOB MMUCbMEHHBIN
MuHepanos. [Ipo3paynocts. L{BeT munepainos. Lsetr 0IIpoc

4yepThl. bieck u nmokasaTenb NpeaoMIICHHUS.
CnaiiHocTb 1 u310M. TBEpIOCTh. XpYIKOCTD,
KOBKOCTb, YIIPYTOCTh. Y A€JIbHBIN Bec. MarHUTHbIE
CBONCTBA. PalnOaKTUBHOCTD.




Ne

pasjiena [lepeuens BOpoCOB 1Jist O6newm, ®dopma
CaMOCTOATENIHOT'O U3y4YEHUS aKaJl. 4achl KOHTPOJIA
JUCHUTIINHBI

9 Baxneiimue rpynmns! CUiIMKaroB. I'pynna nupkoHa. 7 YCTHBIN nn
I'pynna onuBuHa. I'pynna tonasa. ['pynna kuaHura. MUCHbMEHHBIN
I'pynna crasponura. ['pynma rpanara. ['pynna OIIpoc
tanpKa-nmupopwura. [pynma cmrox. ['pymnma
XJIOPUTOB.

11 I'pynna xaonuHUTA. ['MAPOCTIONBI M KM TTOI0OHBIE 2 YcTHBI nin
MuHepaisl. [ pynna nosessix mmnaros. ['pynmna IIACbMEHHBIN
Hedenuna. ['pynmna neoauTos. onpoc

12 PacnipocTpaHeHHOCTH ~ MMHEPAIOB U IIOPOA 4 YCeTHBIN Win
(mutocdepa). PaszBemanHble 3amachl  OTAETBHBIX MUCbMEHHBIN
10JIE3HBIX HCKOMaeMbIX B Poccun OIpoc

5. IlepevyeHb y4eOHO-METOAUYECKOT0 OOecmedeHHs /Jisi CAMOCTOSITEeIbHONH PaGoThI
00y4JaIMXcsl M0 ANCHUIIHHE.

Metoanyeckue yKazaHus JJIsi 00yJaroIuXcs 10 OpraHu3auyd CaMOCTOSATEIbHOW paboThI
[0 JUCUMIUIMHE, BKJIIOYas IIepedYeHb TEM CaMOCTOATENbHOM paboThl, (OpMBI TEKYILEro
KOHTPOJIS MO JUCLMIUIMHE U TpeOOBaHMS K HX BBINOJHEHUIO pa3MEIIEHbl B 3JIEKTPOHHOMN

MH(}OpMaLlMOHHO-00pa30BaTEIbHOM

cpene

https://media.technolog.edu.ru

CII6I TU(TY)

Ha

caure:

6. DoHJ 01LIEHOYHBIX CpPpeaACTB 1Jisl MIPOBECACHUA l'lpOMC)KyTO‘-IHOﬁ aTTeCTalumn

ITpomerxyTouHas aTTecTalys MO JUCHMIUIMHE MPOBOAUTCS B (hopMe 3amuThl KypcoBOH
paboThI U HK3aMeHa.
K cpnaue sk3ameHa [OMYyCKalOTCsS CTYAEHTHI, BBINOJIHUBIIME BCE (OPMBI TEKYIIETO

KOHTPOJIA.

DK3aMeH MpeaycMaTpuBaeT BBIOOPOUHYIO IMPOBEPKY OCBOECHMS 3a/laHHBIX 3JIEMEHTOB
KOMIIETEHIIMH U KOMITJIEKTYETCS BOIPOCaMU (3aJaHUSIMU) TEOPETHUECKOTO XapaKkTepa.

[Ipn cnade sK3aMeHa CTYIEHT IOJIy4aeT JBa BOIIPOCa M3 IEPEeyHs BOIPOCOB, BpeMs
MOJATOTOBKHU CTYJEHTA K YCTHOMY OTBETYy — 10 30 MUH.

IIpumep BapraHTa BOIPOCOB HA HK3aMEHE:

1. Munepanoruueckass Imkaga TBEproctd Mooca.

TBEPJOCTH.

Bapwnant Ne 1

[TpuGopHble METO/BI

onpeeneHus

2. CunukaThl C H30JIMPOBaHHBIMU TeTpadapamMu SiO4 B KPUCTAUTHIECKUX CTPYKTypax. KuaHwur.
CraBposut. ['paHar.

@DOHJ OLIEHOYHBIX CPEJCTB MO AUCUMILIMHE NpeacTasieH B [Ipunoxenun Ne 1

Pesynbrarsl

OCBOCHHA AUCHUIIIIMHBI

CUHUTAKOTCAd OOCTHUTHYTBIMH,

€ClIn 4 BCEX

3JICMCHTOB KOMHeTeHHI/Iﬁ JOCTUTHYT HOpOFOBBIfI YPOBC€HL OCBOCHHUA KOMIICTCHIIMKM Ha JAaHHOM
9TallC — OLICHKAa «YJOBJICTBOPUTCIILHO).



https://media.technolog.edu.ru/

7. IlepeyeHb OCHOBHON W JOMOJHHMTEJILHOH y4eOHOH JHMTEPaTypbl, HEOOXOAUMOI
715 OCBOCHHS A CHUILIHHBI
a) meyaTHble U31aHUS:

1. Apcupuii, A. N. Kpucramnorpadus u kpucramtoxumus : Koncnexr nexuuit / A. U.
Apcupuii, O. B. Kapninackas ; MunuctepcTBo o0pa3oBanus u Hayku Poccuiickoit deneparum,
Cankr-IlerepOyprckuii  TOCYZapCTBEHHBIM — TEXHOJIOTUMECKUNH  MHCTUTYT  (TEXHUYECKUH
yauBepcuteT), Kadenpa xumMuueckoil TEXHOJIOTUU CTEKIa M OOIIeH TEXHOJOTUU CHUIIMKATOB. -
Cankr-ITerepOypr : CIIGI TU(TY), 2010. - 70 c.

2. Apcupuii, A.M. OcHOBHbIE (PHU3NYECKHE CBOWCTBA MHUHEPAIOB : MeToIuUYecKue
ykazanust / A. W. Apcupuii, O. B. Kapnunuckas, JI. WM. MuxaitioBa ; MuHUCTEPCTBO
obpazoBanusi u Hayku Poccuiickoin ®enepanun, Caskt-lIleTrepOyprckuii rocynapcTBEHHBIN
TEXHOJIOTMYECKUIM MHCTUTYT (TeXHUYeCKUi yHuBepcurer), Kadenpa xuMudueckoi TEXHOJIOTUU
cTeKsa U o01ieit TexHomoruu cunukaroB. - Cankt-IlerepOypr : CIIGI TU(TY), 2010. - 17 c.

3. bynmax, A.I'. OO6mas wmwuuepanorus: ydeOHMK it By3oB / A.I. bymax, B.I.
KpusoBuues, A.A. 3onotapés.— 4-e uzl., nepepad. u gon.— Mocksa : Axkagemus, 2008. — 416 c.
ISBN: 978-5-7695-4681-5

4. OCHOBBI TEXHOJOTUH TYTOIUIABKUX HEMETANIMYECKUX U CUJIMKATHBIX MaTEepHalioB :
Y4eOHoe mocobme s By30B 1o crneruanbHOCTH 24.03.24 «XwWMHUYecKas TEXHOJIOTHUS
TYTOIUIaBKMX HEMETAUIMYECKUX M CHIMKaTHbIX wmatepuanoB» U 26.10.01 «Texnonorus
XyaoxecTBeHHOH 00paboTku Matepuanos» / A. I1. 3ybexun, C. I1. 'onoBanosa, E. A. fuenko u
np.; mox pen. A. I1. 3ybexuna. — Mocksa : Kaptak, 2010. — 307 c.

0) 3JIEKTPOHHBbIE U31aAHUA

1. bynax, A.I'. Munepanorus / A. I'. bynax. — Mocksa : Akagemus, 2011. — 288 c. ISBN
978-5-7695-7955-4 // CIIoI'TH. DneKTpoHHAas oubmoTeka. - URL:
https://technolog.bibliotech.ru (mara ob0pamenus:: 19.01.2021). - Pexum pgocryma: majs
3aperucTpUp. MOIb30BaTeNei.

8. Ilepeuens pecypcoB HH()OPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH «UHTEepHETY,
HEO0XO0AUMBIX /I OCBOCHH S AUCHUIIMHBI.

1. Yuebnsiit mian, PITJ] u yueOHO-MeTomnueckune Matepuaibl - media.technolog.edu.ru
2. OB "bubaunorex" CIIGI TU(TY) (noctyn k caiiTy OMOIUOTEKH);
3. UadopmManimoHHO-CTIIpaBOYHbIE TOUCKOBBIE cucTeMbl U b/ B cetn UHTepHET

9. MeToauyeckne yKazaHus sl 00yYaKOUIUXCSI TI0 OCBOEHUIO JUCIUIIMHBI.

Bce Buapl 3aHATHH TO AMCHMIIMHE IMPOBOJSATCS B COOTBETCTBUU C TPeOOBaHUSIMU
cnenyromux CTII:

1. CTO CIIGI' TU(TY) 026-2016. ITonoxxenue o 6akanaspuare./ CII6I TU(TY).— Beexn. ¢
01.01.2016.— CII6.: CIIGI' TU(TYVY), 2016.— 38 c.

2. CTII CII6I'THU 040-02. Buner yueOHBIX 3aHsaTuid. Jlekmus. OOmme TpeboBanHwms./
CII6I'TU(TY).— Been. ¢ 01.07.2002.— CII6.: CIIGI TU(TY), 2002.— 7 c.

3. CTO CIIoI'TU(TY) 020-2011. Bunsl y4eOHBIX 3aHsATHNA. JlabopaTopHBIE paOOTHI
O6mue TpeOoBanus K opranmzanmuu u nupoBenecHuro 3ansatuil./ CIIOITU(TY).— Beem. c¢
01.07.2011.— CII6.: CIIGI' TU(TYVY), 2011.— 21 c.

4. CTII CII6I'TU 048-2009. Buabl yueOHbIX 3aHATHH. CaMOCTOSATENbHAS TUIAHUpYyeMast
pabota ctynentoB. Oomue TpedoBanus k opranusamnuu u nposenenuro./ CII6I' TU(TY).— Brex.
¢ 01.01.2010.— CII6.: CIToI' TU(TY), 2009.— 6 c.

5. CTO CIIGI'TU(TY) 016-2015. Tlopsanok opraHu3anyi ¥ TPOBEICHHS 3a4ETOB U
sk3amenoB./ CITIOGI TU(TY).— Been. ¢ 01.06.2015. — CII6.: CIIGI' TU(TY), 2015.— 45 c.
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B xo0/1e neKIMOHHBIX 3aHATUN 00yJaromeMycsi HEOOXOIMMO TOTOBHTh KOHCIICKT JICKIIHIA:
KpaTKO, CXEMaTH4YHO, IIOCJIEI0BaTebHO (UKCUPOBATH OCHOBHBIE TIOJOXKEHHS, BBIBOJbI,
(bopMyIHpOBKH, 0000IIECHHS; TOMEYaTh BAXKHBIE MBICITH, BBIJCISATH KIIOUEBbIE CJI0BA, TEPMHUHBI.
[IpoBecTu MpoBEPKY TEPMHUHOB, OHIATHI C TOMOILBIO SHIMKIIONEANH, CIIOBapel, CIPaBOYHUKOB
C BBIIIMCBIBAHUEM TOJIKOBAaHUU B TETPalb.

AyauTopHas 4YacTb Kypca JOJDKHA COIPOBOXKIATbCSA WHTEHCHUBHOW CAMOCTOSTEIbHOMN
paboToii 00yyaronMXxcs ¢ pEKOMEHI0BAHHBIMU IIPENOJABATENAMU JIUTEPATYPHBIMU UCTOYHUKAMU U
nH(GOPMaLlMOHHBIMU pecypcamMu ceTd MHTepHeT mo BceM pasnenaMm JucHuIuinHbl. [lnanu-
pOBaHME BPEMEHM AJI M3YyUEHUs JUCLUIUIMHBI HEOOXOAMMO OCYIIECTBIATH Ha BECh MEPUOJ
oOydeHus, MpeaycMaTpuBas IMPU ATOM PETYISIPHOE MOBTOPEHHE MPOWUIECHHOIO MaTepHana.
Marepuan, 3aKOHCIEKTHPOBAHHBIM Ha JIEKIMSIX, HEOOXOIMMO B paMKax BHEayIUTOPHOMN
CaMOCTOSITENIbHOM pabOThl PETYNSIPHO AOMOJHATH CBEACHUAMU M3 JTUTEPATypHBIX HUCTOUYHUKOB,
MIPUBEJEHHBIX B pa3jieie 7 HacTOsIIeH mporpammel. i1 paciupeHust U yriyOiaeHus: 3HaHUH 110
yueOHOW MUCHUIUIMHE HEOOXOIMMO aKTHUBHO MCIIOJB30BaTh MH(OPMAIIMOHHBIE PECYPCHl CETU
Wutepner. Jlms pabGoTsl Ha Ta0OpaTOPHBIX 3aHATUSX HEOOXOAMMBL: TpopaboTka padoueit
NporpaMMbl, YJEJIUB 0C000€ BHHMMAaHHE LEJsIM U 3aJadaM CTPYKType U COJAEpKAHHIO
JUCLHUILIMHBI, U KOHCIEKTUPOBAHHE HCTOYHHMKOB, a TAaKK€ H3YYCHUE KOHCIEKTa JIEKLHH,
MOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM M MPOCMOTP PEKOMEHYEMOU JIUTEPaTyphl.

10. ITepeuenb HHGPOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIL3yeMbIX NMPHU OCYIIECTBJICHUHU
00pa3oBaTeIbHOIO Mpolecca Mo AUCIUILIHHE.

10.1. UudopmManmoHHbIe TEXHOJIOTHH.

B yuebHOM mpouecce MO JaHHOM MAMCHUIIMHE NPEIyCMOTPEHO HCIOJIb30BAHNE
UH(POPMALIMOHHBIX TEXHOJIOTHH:

YTEHUE JIEKIIUHI C UCIIOJIb30BAHNUEM CIalA-IIPEe3eHTAUMT;

B3auMojieiicTBHe ¢ oOydaronumucs nocpeacrsom SMOC.

10.2. IIporpamMHoe o0ecnieyeHue.
— Microsoft Windows;
— Microsoft Office (Microsoft Excel, Microsoft Word)

10.3. ba3bl JaHHBIX U HHGOPMALIMOHHbIE CIPABOYHbIE CHCTEMBI.
CrnpaBouHno-nouckoBas cucrema «Koncynbrant-ITnrocy

11. MarepuajbHO-TEXHHYECKOe oOOecnedyeHHe OCBOEHUSI IHCHUILUIMHBI B Xoje
peanu3anuu o0pa3oBaTeJbHOM NPOrPAMMBI.

Peanmzanus mporpaMmbl ya4eOHOM TUCIUIUTIHBI HE TIPEATIONIaraeT HAIWYHsI CIIeIHAIN3H-
POBaHHOI'O y4eOHOTro KabMHETa NpU YCIOBUU COOTBETCTBHUSI YUEOHBIX KaOMHETOB CaHUTAPHBIM
HOpMaM, a ero 000PYJI0BaHUS — U3JI0KECHHBIM HIDKE TPEOOBAHHSIM:

1. YuebHas ayauropus Ha 25 u Gonee MecT

2. IlepcoHanbHBIN KOMIBIOTED.

3. MynbpTumenua-npoektop (paspemenne e xyxe 1024x758).

4. CrannoHapHbIN WU IEPEHOCHON NPOECKIIMOHHBIN YKPaH.

5. KoMmiekT npe3eHTanuii 1 BUaAeopuIbMOB M0 JUCLIUIUINHE.

JlaGopaTopHble 3aHATHS MPOBOIATCS B Y4eOHOM KaOWHETE, OTBEYAIONIEM CaHUTAPHBIM
HOpMaM, a ero 000pyJ0BaHUE — CIEAYIOIUM TPEOOBAHHSIM:

1. Yuebnas aynuropus Ha 25 u 60oee MecT

2. [lepcoHanbHbIe KOMIBIOTEPHI 11 00yYarOIIUXCA.

3. Mynbrumenua-npoektop (paspemicaue He xyxe 1024x758).

4. CraimoHapHBIN WIK NEPEHOCHON MPOCKIIMOHHBIN SKpaH.
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12. Oco0eHHOCTH OCBOCHHSI [JHCHUILIMHLBI HHBAJIWIAAMH ¥ JHIAMH C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI.

JUis WMHBaIMIOB M JIML C OrPAHUYEHHBIMH BO3MOYKHOCTSMM YYEOHBIE IPOLIECC
OCYILECTBIIsICTCSI B COOTBETCTBMM ¢ [losioskeHnMeM 00 opraHM3anuu y4eOHOro Iporecca ajis
0o0y4YeHHsT MHBAJIUIOB U JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTAMHU 3710poBbsi CIIGI TU(TY),
YTBEPKIECHHBIM pekTopom 28.08.2014.
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IIpunoxenune Ne 1
K paboueii mporpaMmme JUCITUTLTAHEBI

DoHJ OLIEHOYHBIX Cpeacrs

AJIsl IPOBe/IeHUs MPOMEKYTOYHOI aTTecTaluu 1o

aucuuminie « Munepaiaorus u nerporpaguspy

1. IlepeuyeHb KOMIIETEHU M U ITANOB UX (POPMHUPOBAHMSI.
Nupeke
8 ConeprxaHue Ortan GopMupOBaHUS
KOMIICTCHIIMH

I1K-3 CriocobeH MpOBOAWUTH aHAIU3 ChIpbs, MaTEpUaAOB M | IMPOMEXKYTOUHBIN
TOTOBOH MPOIYKIWH, OCYIIECTBIATH OLIEHKY PE3yJIbTAaTOB
aHalM3a, MPOBOAUTH  00pabOTKy  HHpOpMAIUU  C
UCTIOJIb30BAaHUEM TPUKIAJHBIX TPOTPAMMHBIX CPEICTB
cdepsl podeccuOHATbHON AEATEIbHOCTU

IIK-5 CriocobeH HCIoNIb30BaTh 3HAHUE CBOMCTB XHMHYECKHX | TPOMEKYTOUHBIN

9JIEMEHTOB, COSMHEHUI U MaTEepHUaIOB HA UX OCHOBE JIJIS
peuieHus: Hay4YHO-HCCIEI0BATEIbCKUX, TEXHOJOTUYECKUX
U TPOEKTHBIX 3aJad B CBOeH mpodeccuoHaNbHOM
JeSATeTbHOCTH
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2. IToxa3zaTenn u KPUTEPUHA OLICHUBAHUA KOMIIeTEHIINIi Ha PA3JTHYHBIX 3Talax ux q)OpMI/IPOBaHI/Iﬂ, mIKaJIa O¢cHUBaHUusA

KOI[ 1 HAUMCHOBAHHC

YpoBHH c(HOPMHPOBAHHOCTH

WHJUKaTOpa [Tokazarenu chopmMupoBaHHOCTH Kpurepuii (onucaHue BBIPAXKEHHOCTH JECKPUITOPOB)
JOCTHKEHUS (tleckpunTOpHI) OLICHUBAHMS | «YIOBJICTBOPUTEIHHO «XOpOILIOY «OTJIIMYHOY
KOMITCTECHIIHH (IOpOTOBBINA) (cpennmii) (BBICOKHIA)
IIK-3.1 IHepeuncasier ocHoBHbIE BUbI U | [IpaBunbHbie |Ilepeuncnser ocHoBHble | [lepeuncisier ocHoBHbIE |[lepeuncnser OCHOBHbBIE
[IpoBenenune anam3a |XUMHUYECKUN COCTAB OTBETHI Ha|BUABI W  XUMUYCCKHH |BUABI W  XUMHYCCKHU | BUIBI U XUMHYCCKHIA COCTaB
MUHEPAIBLHOTO CHIPbSI | MUHEPAIbHOTO ChIPhS U Bornpockl Ne 8-|cocTaB MUHEPATBHOTO | COCTaB MUHEPAITBFHOTO | MUHEPATBHOTO  CBIPhSL U
Y MaTEepHAJIOB, marepuaio (3H-1) 27 K DK3aMEHY |CHIpbSI M MAaTEPHAJIOB C|CBIPhS W MAaTEpPHAIIOB 0€3 | MaTepHalioB, XOPOILO
OLICHKA Pe3yJIbTaTOB omnoKaMu OIIMOOK, HO TYTaeTcs B|OPHUEHTHPYETCS B B
aHayn3a, 00paboTka XUMHYECKOM COCTaBe XUMHUYECKOM  COCTaBe
uHpopManuu ¢ MosxeT TOpPUMEHHUTb JTH
HCII0JIb30BaHUEM 3HaHHUS ~ JUI  PEIICHUS
MIPUKIAIHBIX TEXHOJIOTHYECKHX 3aJ1ad.
IIPOrpaMMHBIX ConocrasJisieT H aejiaeT [IpaBunsubie | Wmeer mpeacrasnenue o | Mosxker couerathb | CIOCOOEH CaMOCTOSITEIBHO
CPEICTB BBIBO/IbI 110 TIPOBEACHUIO OTBETHI Ha | pa3MTUYHBIX BUJAX TEOPETUYECKHE  METOJIbI | IPECTABUTH cXeMmy
Pa3TUYHBIX BHJIOB XUMUYIECKOTO U | BOMPOCH No 1- | XMMHYECKOTO U U3UKO- |XUMHUYSCKOTO W (DU3HKO- | XUMHYECKOTO H  (PU3UKO-
(bU3UKO-XMMHUYECKOTO aHaTN3a 7 K 9K3aMeHy |XHMHYECKOTr0 aHaIn3a XUMHYECKOTO aHaJIN3a | XUMHYECKOTO aHanmsa,
MUHEPATLHOTO CHIPhS U MUHEPAILHOTO CHIPhSI I | MUHEPAIBHOTO CBIPhSI U |JISTKO  OPHCHTHUPYETCS B
MaTepuaoB. MaTepUaoB. MaTepuasoB U | TepMHUHAX.
O0bsicHsIeT CYyTh OCHOBHBIX [Tepeuncisier OCHOBHBIC | KOHKPETHBIC TIPUMEPBI

METOJIOB aHaJIM3a CBOMCTB
MHHEpAIOB U TOpHBIX TIopos (Y-1)

PaspabarbiBaer mian
NPOBE/ICHUS aHAIN3a
MHUHEPAILHOTO CHIPhSI U
MaTepHalioB U TOPHBIX MOPOJ C
NPUMEHEHHEM TTPUKIIaTHBIX
nporpaMMHbIX cpeacts (H-1)

METOJIbl aHau3a CBOWCTB
MHUHEPAIOB n TOPHBIX
MOPOJI C OINOKAMHU.

MUHCPAJIOB € TIOMOIIBIO
HaBOOAIIUX BOIIPOCOB

C ommbkamu dpopmupyer
I1aH IIPOBEICHUS
aHaM3a MHMHEPAIbHOTO
CBIpbSl, MaTEpUaAIOB U
TOPHBIX OpOJ C
MIPUMEHEHUEM
MPUKIaIHBIX

IporpaMMHBIX CPCIACTB

dopmupyet IJIaH
MPOBEICHUS aHaju3a
MHUHEPAJTBLHOTO CBIPhS |
MaTe€pUalioB M TOPHBIX
MopoJT ¢ HEOOIBITUMHU
MoJICKa3KaMu
MpernoiaBaTess

Croco0eH caMOCTOSATEIBHO

dbopmupoBath
MPOBEICHUS
MHHEPAITBHOTO
MarepuaIoB

opoJ

IJ1aH
aHayn3a
CBIpbs U

U TOPHBIX
C  INPUMEHEHHUEM

MPUKJIAJHBIX TPOrPAMMHBIX

CpencTB
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Ko n HaumeHoBanue

YpoBHU c(hopMHUPOBAHHOCTH

UHMKaTopa [Tokazarenu chopMupoBaHHOCTH Kpurepuii (onmcaHue BBIPAXKEHHOCTH JECKPUITOPOB)
JOCTHKEHUS (IeCKpUTITOPHI) OLICHUBAHMS | «yJOBIETBOPHUTEIHHO) «XOPOIIOY COTITUYIHOY
KOMIIETCHIIUH (TTOpOTOBHIii) (cpenuuii) (BBICOKHIA)
IIK-5.2 HasbiBaet ocHoBHBIE Qusnueckue |[Ipasunpabie | Ilyraercs B|Ilepeuncnser ocHOBHbBIC|YBepeHHO H 0e3 OmuOOK
Hcnonb3oBanue U XUMUYECKUE CBOMCTBA OTBETHI Ha | IePEUNCICHUH OCHOBHBIX | QU3UYECKUE U | IepEeUnCsieT OCHOBHBIE
3HaHUM O MUHepasioB 1 TOpHbIX opoAa (3H- [Bompocsr N | pusnueckux U | XUMUYECKUe CBOWCTBA | QU3NYECKHE U XUMUYECKHE
KPUCTAJUTHYECKOM 2) 33-41 K|XUMHUYECKUX CBOMCTBAX |MHHEPAJIOB M  T'OPHBIX |CBOMCTBA MHHEpPAJIOB |
CTPYKTYypeE U €& 9K3aMeHy MUHEpPAJIOB M TOPHBIX [IOPOJ C  HEOOJBIIUMH | TOPHBIX TTOPOA
BIIUSTHUIO HA CBOWCTBA nopoJ omunbKaMu
Mmarepuaia, CBOWCTB |(OrTBeuaeT Ha qomoJuuTeabHble |[IpaBunbabie |[lepeuncnser ocHoBHbIC |[lepeuncnser ocHoBHBIE | Xopomo pa3Oupaercss B
MUHEPAJIOB ¥ TOPHBIX | BOMPOCHI IO CBOMCTBaM OTBETHI Ha |CBOMCTBA MMHHEPAJIOB U |CBOMCTBA MHUHEPAJIOB U |OCHOBHBIX CBOMCTBax
IOPOJ ISl PEIIEHHUs | MHHEPAJIOB U TOPHBIX MOPOJA s |BOHpPOChkl  No|TOpHBIX ~ TOPOJ U |TOPHBIX ~ TMOPOJ ISl | MHHEPAJIOB M TOPHBIX
Hay4YHO- pelieHus 3aa4 TEXHOJIOTHH U 34-42 K | peleHus 3a]a4 | peuIeHus 3ajgad |mopoa. PacckaspiBaeT myTH
UCCIIEIOBATEIbCKUX U | IOCTAHOBKH dKCIIEpUMEHTOB (Y-2) | 9K3aMeHy TEXHOJIOTHH Y | TEXHOJIOTHH U | pelIeHUs 3a/1a4 TEXHOJIOTHU
TEXHOJIOTHYECKHUX MOCTaHOBKH MOCTaHOBKH u IIOCTAaHOBKH
3aja4 HKCIEPUMEHTOB. 9KCIEPUMEHTOB C|KCIIEpUMEHTOB
[lyraercs B Ha3BaHMIX | IOMOILBIO HABOJSIINX
MHUHEpPAJIOB ¥  TOPHBIX | BOIPOCOB
opoJ
JleMOHCTPUPYET HABBIKU [IpaBunbable | leMoHCTpHpYET c|leMoHCTpHUpYET 3HAHUS O | YBEPEHHO JIEMOHCTPUPYET
peanu3alyy 3HaHU 0 MUHEpanax |OTBEThI Ha|OomMOKaMM 3HAaHUS O |MUHEepalax M TOpHBIX |3HAHMA O MMHEpajax |
¥ TOPHBIX MTOPOJaxX Ui peHIeHus: |Bompochkl  No|MHHEpanax ¥ TOPHBIX |IOPOAax Ui PpEIICHUs |[TOPHBIX  MOpoaax  Juis
HAY4YHO-MCCIIEJOBATEIbCKUX U 43-56 K|MOpoAax Uil pelleHus | Hay4Ho- peleHus Hay4YHO-
TexHoJorn4eckux 3aaad (H-2) 9K3aMeHy Hay4YHO- UCCIIEIOBATEIhCKIX Y | ICCIIEIOBATEIBCKUX "
UCCIIeI0BATEIbCKIX U | TEXHOJIOTHYECKUX  3a/1a4, | TEXHOJIOTUYECKUX 3a/1a4
TEXHOJIOTUYECKUX 3a/1a4  |HO myTaeTcs B
N0CJIEIOBATENbHOCTH
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3. TunoBble KOHTPOJIbLHBIE 3aJaHNS /sl IPOBEIEHUS] IPOMEKYTOYHOM aTTeCTAlNU
a) Bompochl 115l OEHKH 3HAHMH, YMEHHUIl W HABBIKOB, C(POPMHPOBAHHBIX Y
cryaenTa nmo komnerenuuu IK-3:

1. Meroauka uccieaoBaHus KpUCTAIIIOB 110 MUKPOCKOIIOM B IMPOXOASILEM CBETE MPU
OJIHOM HHKOIJIE.
MeToanuKka KOHOCKOIIMYECKOTO UCCIIEA0BAHNUA.
Juarnocruueckue npusHaku MmuHepanos. [llkana tBéproctu Mooca.
[I10THOCTB, CITAHOCTB, U3JI0M, LIBET MUHEPAJIA U LIBET YEPTHI.
MeTtoapl onpenesieHus cocTaBa U CBOMCTB MUHEPAJIOB U TOPHBIX OO,
PanroakTHBHOCTB, peHTI€HO(A30BbIi aHAIN3 MUHEPAJIOB, MArHUTHBIE CBOMCTBA.
XVMHYECKUH aHAJIN3 MUHEPAJIOB ¥ TOPHBIX MOPO.
CamMopoaHble 3JIEMEHThl M MHTepMeTalinueckue coequHeHus. JKeneszo, IuiaTuHa,

NG~ wWN

30J10TO.

9. CamopozHbIe 271€MEHTH M HHTEpMeTaJUTnYecKre coequaenus. Cepa, yriaepo/.

10. Cynbdunsl. Chanepur, raieHuT.

11. Cynbdunbl. XanabKONUPUT, TUPHUT.

12. dropuabl, XJI0pUAbL, OPOMUIBI U HOAUBL. ['aJINT, CUIIBBUHUT.

13. IIpoctsie u cinoxubie okcuabl. Kopyrn. [lnmunaenn.

14. TIpocTsie u cnoxuble okcuapl. Unbmenut. Pytun. [leposckut. [Tupoxiop.

15. BaxHeiiine npupoiHble HUTPATHI.

16. Kap6onatsl. CeMeiCTBO KalblIUTA (KAJIBLIUT, pAarOHUT).

17. Kapb6onatsl. CeMeHCTBO KaJIbIIUTA (MarHE3UT, JTOJIOMHUT, CHJICPHT).

18. Cynbdatbl. AHTUIPUT U THIIC.

19. Cynbdatsl menoyHbIX METAIIIOB.

20. Cynbdatsl. KBacupbl.

21. ®ocdarer. ['pynma anaTura.

22. Cunukatel ¢ U30JIMPOBAaHHBIMU TeTpadapamu SiOs B KPUCTAUTMYECKUX CTPYKTYypax.
[Mupxon. OnuBuH. Tomnas.

23. Cuimkatsl ¢ U30JMPOBaHHBIMU TeTpadapaMu SiOs B KPUCTAIIMYECKHX CTPYKTYypax.
Kuanut. CraBponut. ['panar.

24. CuiukaTbhl ¢ M30JUPOBAHHBIMU TpynnamMu TeTpa’apoB SiOs B KpUCTAJUIMYECKHX
cTpykTypax. CHIMKATHI C H30JIMPOBAaHHBIMH rpymmmaMu SipOs.

25. Cunukatel C W30JUPOBAHHBIMU TpyHmaMu TeTpa’apoB SiOs B KpUCTAUIMYECKUX
cTpyKTypax. CHIIMKAThI C KOJbIEBBIMU aHUOHHBIMH paJKaTaMHU.

26. CunuKatel € HENpPEphIBHBIMHM IIETIOYKAMU MJIM JIEHTaMH TeTpa’ipoB SiOs B
KPUCTAIIMYECKUX CTpyKTypax. [Tupokcens! u aMmpuOobl.

27. Cunukatel C HENPEepBIBHBIMU CHOAMHU  TeTpadipoB SiOs B KPUCTAUIMYECKHX
cTpykTypax. Tanbka-nmupopunut. ['pynna kaoauHUTA.

28. Cunukatel C HENPEephIBHBIMU CHOAMHU  TeTpadipoB SiOs B  KPUCTAUIMYECKHX
cTpykrypax. ['pynna ciroa. ['pynna XJ10puToB.

29. Cunukatel C HENPEepBIBHBIMU CHOAMHU  TeTpadipoB SiOs B KPUCTAUIMYECKHX
cTpyKTypax. ['uapocopl 1 UM M0J00HBIE MUHEPAJIBI.

30. Cunukatel ¢ HENPEpBIBHBIMU TPEXMEPHBIMU KapkacamMu U3 TeTpa’apoB (Si,Al)O4 B
KPUCTAJUIMYECKUX CTpyKTypax. CemencTBO KpemHe3eMa. [IpupoiHble pa3HOBUIHOCTH KBapLa.

31. Cunukatel ¢ HENIPEPBIBHBIMU TPEXMEPHBIMU Kapkacamu U3 TeTpa’apoB (Si,Al)Os B
KPUCTANINYECKUX CTPYKTypax. ['pymna noneBbIxX MINaToB.

32. Cunukatel ¢ HENPEPBIBHBIMU TPEXMEPHBIMU Kapkacamu U3 TeTpa’apoB (Si,Al)O4 B
KPUCTANINYECKUX CTPYyKTypax. ['pynna Hedenuna. I'pynna neoauTos.
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0) Bompochl As OLEHKM 3HAHMI, YMEHHH H HaBbIKOB, C(OPMHUPOBAHHBIX Yy
cryaenta nmo komnerenuuu IK-5:

33. Ctpoenue 3emiu.

34. CtpoeHne 3eMHON KOPBI: TUIAT(OPMBI, IIUTHI, TEOCHHKIMHAIH.

35. MarMatuueckue mopoibl.

36. UHTpYy3HUBHBIE TOPOIBI.

37. 'maporepmanbHas CTaaus MUHEPAIIOOOpa30BaHMUS.

38. Murma u marma.

39. Knnaccudukanus MarMmaTi4eckux 1nopoJ o XMMH4eCKOMY COCTaBYy.

40. I'panur; popma Ten. MUHEpaIOTHUECKUI COCTaB.

41. bazanbThl; MUHEPAJIOIMYECKHI COCTaB, 0COOEHHOCTH MUKPOCTPYKTYPHI.

42. YIIbTpaOCHOBHBIE ~MarMaTuyeckue Mopojsl. [lepuaoTHTBI, OJMBUHUTHI;, WX
MHUHEpaJIOTHYEeCKUN COCTaB.

43. I'paHuTH3ANNA.

44. Ocanounsle nopozsl. Tumnel BbiBeTpuBaHMsA. KaoquHUTOBas M JaTepuTOBas KOpPBI
BBIBETPHBAHM.

45. O610MOUHBIE U XEMOTI'€HHBIE 0CAJ0UYHbIE TOPOIBI.

46. KonrinomepaTsl 1 Opexynn. TUIIBI OCaI0UHBIX MTOPOJI, UX MPUHIUIHAIBHOE OTINYNE
ApyT OT Apyra.

47.Ileckm wu  mecyanuku. UWx  ornuwume. Pa3HOBUOHOCTHM MO  CTPYKTYpE,
MHUHEpaJIOTH4eCKOMY COCTaBY.

48. VI3BeCTHSIKHU U JOJIOMUTHI; MX MPOUCXOXKIeHNE. PAa3HOBHIHOCTH 110 CTPYKTYpE.

49. I'muHBI;  METONIbl  HCCIENOBaHUS, HX  cTpykTrypa. KocBeHHblE  (akTOpbI
MeTamoppusma.

50. Meramopdusm. Tunsl Meramoppu3mMa, MUHEPAITOTHYECKUNA COCTAB.

51. PernonanbpHbiil MeTaMOppu3M; cTaauu Meramopusma. CraHIbl, THEHUCHI.

52. KoHTakTOBO-TepMallbHbII MeTaMopdu3M. POroBuku, KBapLuThl, Mpamop.

53. ABTomeTamophu3M.

54. MarHes3uTbl; UX MPOUCXOXKICHUE.

55. IlermMatuThI.

56. Meracomato3. KoHTtakToBo-MeTacomatnueckuit MeramopusM. ['peii3eHbl, CKapHbI.

IIpu cnade sKk3aMeHa, CTYIEHT ITOJIYy4aeT JABa BOIPOCA U3 IIEPEYHs, IIPUBEIACHHOIO BBILIIE.
BpeMmst moaroToBku CTyIeHTa K YCTHOMY OTBETY Ha BONPOCHI - 10 45 MUH.

4. TeMbl KypCOBBIX POEKTOB (KYPCOBBIX PadoT):

DHIOTEHHBIE TIPOIIECCHI MUHEPAIIO00Pa30BAHHS.
MeTtacomaTuueckre Ipoecchl MUHEparTo0Opa3oBaHMUs.
['uporepmanbHBIi Mpolecc MUHEPanooOpa3oBaHusl.
DK30reHHbIE MPOIIECChl MUHEPAT000pa30BaHUsL.
MeTtamopdudeckre mporecchl MUHEPaTI000pa30BaHHUS.
Metamoppudeckne Topobl.

I'ene3uc MuHepasos.

KapOoHnarsl.

[TosieBbIe MMIATHI.

0. INomumophu3M KpUCTAIIIOB U MOIUMOP(HUIECKUE MOIU(PHUKAIINHI JIbIA.
11. CpolicTBa MHHEPAJIOB.

12. OcHoBHBIE ()OPMBI COCTOSIHUS BEILIECTBA B 3eMHOU KOpE.
13. Kpatkas uctopust pazButus MuHepaioruu B Poccun.

14. OcHoBHBIE HAaNIPaBJIEHUSI COBPEMEHHON MUHEPAJIOTUH.

RBoOoo~Nooa~wNE
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

Bunet u Tuniel uzomopduzma.

OcHoBHbIe pU3NYECKUE CBOWCTBA MUHEPAJIOB.

Mopdomnorust MUHEpaIOB 1 MUHEPATbHBIX arperaTos.

OHTOreHNs1 MUHEPAJIOB.

[TpoucxoxaeHne u I3MEHEHNE MUHEPAJIOB.

MeToabl MUHEPATIOrH4eCKOT0 UCCIEI0BAHMS.

Anma3sbl, UX IPOUCXOKICHUE U IPUMEHEHHUE.

HckyccTBEHHOE MOTyYEeHNE MUHEPAIOB.

CaMonBeThl U AparoleHHbIe MUHEPAIBL.

BripanuBanue KprcTamuioB B 1a0OpaTOPHBIX YCIOBHSIX.

KBap1, ero pa3HOBUIHOCTH U IPUMEHEHUE B HAPOTHOM XO3SIMCTBE.
CoBpeMeHHbIE TPEICTABICHHS O CTPOCHUH U PA3BUTUU 3€MHOU KOPBI.
Kpucrannoontuueckne MeTo 1bl UCCIIEI0BAaHUM.

[TeTporpaduyeckas cucreMaTika MUHEPAJIOB.

[Toxazarenu npesoMIIeHNs KPUCTAIIMYECKUX BEIIECTB U UX 3HAUEHUE JIJIS

OIIpCaACIICHUA MUHCPAJIOB.

30.

HCCHGI{OB&HH?I MHHCPAJIOB IO MUKPOCKOIIOM.

5. MeToanuyeckne MaTepuadbl Jisl ONpeaeieHUs] MPOIeIypP OLEHWBAHUS 3HAHMIA,
YMeHHii 1 HABBIKOB, XapaKTePU3YOIIHX 3TaNbl (JOPMHPOBAHUS KOMIETEHIINA.

[IpoMexyTouHass arTecTals IO JTUCIUIUIMHE TIPOBOJMUTCS B COOTBETCTBHH C
tpeboBanusimu CTII CTO CIIOI' TU(TVY) 016-2015. KC YK/IB Ilopsnok npoBefeHus 3a4€TOB U

OK3aMCHOB.

ITo aucuumIvHe MPOMEXyTOUYHAs aTTeCTalMs MPOBOIUTCS B (hOpME 3alUThl KypCOBOTO
npoekTa (KypcoBoi paboThI) U dK3aMeHa.

[lkana  omeHMBaHUS  Ha  dSK3aMeHe  OauibHas  (OTIIMYHO»,  «XOPOLIO»,
«yJIOBJIETBOPUTEIILHOY», «HEYAOBIECTBOPUTEIILHO).
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