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1. HEJIU 1 3AJAYUN OCBOEHUSA IUCHUTTIIMHBI

Leanb aucuMIIMHBI
«JIabopaTopHble METOAbl H3YUYEHHUS MHHEPAIBHOTO CBIPbS», MOOJKHA OaTh CTYACHTY
TEOPETUUYECKHE M MPAKTHYECKUE 3HAHWS M HABBIKM B OOJIACTU METOJOB MCCIEAOBAHMS
MHUHEPAJIBHOTO ChIPbs, MOJTOTOBKM MHUHEPAJIBHOTO ChIPbSl K MCCIIEIOBAHUIO, TUATHOCTUKU
MHMHEPATHLHOTO BEIIECTBA, UCCIIEAOBAHUN €T0 (PU3MIECKUX CBOWCTB U XUMHYECKOTO COCTAaBa,
0COOEHHOCTEH CTPOCHMUS, CTPYKTYPbI, TEKCTYPHI U TIP.

3agauy JUCLUIIHHBI:
N3yunth puzndeckue, XMMUYECKUE, SIEPHO-(PU3NIECKUE METOIBI U3yUeHUS] METAJNTMUECKHX,
HEMETAJUTMYECKNX, TOPIOYUX IOJE3HBIX MCKOIAEMbBIX; CIIOCOOBI TOATOTOBKU MPOO s

71ab0paTOPHBIX HCCIEAOBAHUNA MUHEPATBHOTO CBIPhs pA3JIUYHBIX BHUIOB; CBOWCTBA
MHUHEpPAJIOB, TMpPUMEHSIEMble TIPU HUX JUACHOCTUKE; TEHETUYeCKUE U  OCHOBHBIC
Mop@dosioruueckiue  BHAbl  CTPYKTYp U TEKCTYp  PYA; KPUTEPUM  BO3PACTHBIX

B3aMMOOTHOIIIEHUI MIUHEPAJIOB; BOIIPOCHI 00OTAIIEHUS PY/I.

2. MECTO JNCIHUIIJIMHBI B CTPYKTYPE OII BO

Hucrummuaa «JlabopaTopHble METOAbI M3YYEHUS MUHEPAJIbHOTO CBIPhS» OTHOCUTCS K
LUKy CIeUUAIbHBIX JUCHUIUIMH - BapuaTUBHAs 4YacTh, peTMOHAJIbHAs KOMIIOHEHTA
MOJATOTOBKU  croenuanucta no cnenuaidbHoctu  21.05.02  «IlpuknagHass reojaorus»,
crieunanu3anus «l'eosormyeckas cheMKa, IMOUCKM M pa3BeAKa TBEPAbIX IOJIE3HBIX
HCKOITAaeMBIX» U 0a3MpyeTcs Ha 3HAHUIX, YMEHUSIX M HaBBIKaX MPHUOOPETEHHBIX CTYJICHTAMHU
B xoae wusyueHus gucuuruinH «Kpucrammorpadus u munHepanorus», «Ilerporpadus»,
«Xumus», «Pusnka» u ap.

3. KOMIIETEHLUHA OBYYAIOLIEI'OCS, ®OPMUPYEMBIE B PE3VYJIBTATE
OCBOEHUA INCHUTVINHBI U UTHANUKATOPBI UX JOCTUXKXEHUA

3.1 O6enpodeccnoHaaIbHbIE KOMIETEHIIMU U UHANKATOPBI UX JOCTHKECHUS

Kareropus (rpynmna) Kon u nHanmeHoBaHue Kon n HaumeHoBaHMEe UHIMKATOPA

ob6menpodeccuoHaIbHbBI

obmenpodeccuoOHaTbHOU

JOCTIDKEHUS 0011enpodeccnoHaIbHON

XpaHeHUss U 00pabOTKHU
nH(OpMAINH, UCTIONIB3YS
HaBBIKK  paboThl ¢
KOMIIBIOTEPOM KaK
CPEIICTBOM  yIIpaBIICHUS
uHpopmarmein

X KOMIIETCHITNI KOMIICTCHIIUH KOMIICTCHIINH
Texauueckoe OIIK-8 Cnioco6en | M110TITK-8. 3Haer CITOCOOBI
MMPOEKTUPOBAHUE MPUMEHSTh  OCHOBHBIC | MPUMEHEHUST OCHOBHBIX METOJIOB U

METOJIbI, CIIOCOOBI U | CpEACTBA TIOIYYEHUs, XpaHEHHS U
cpeacTBa MOJIy4YeHus, [ 00pabOoTKH MHGOPMAITUH.

NO20I1K-8. YMeer, MpuMEHSITh CBOU
3HAHMS Ha TTPAKTHUKE, B TOM YHUCIIE TIPH
paboTte Ha pabOTHI C KOMITBIOTEPE, KAK
CpE/ICTBE yIpaBjieHUs: HH(PpOpMaIIHei.
M3 OIIK-8. Bmageer crocobamu
IPUMEHEHHUS OCHOBHBIX METOHOB U
CPEJ/ICTB TOJTYUCHUS, XPAaHEHUS U
00paboTKkN MHPOPMAILUU, HCIOJIB3YS
HaBbIKM  paboThl ¢  paboTel C
KOMIIBIOTEPOM — KaK CpeICTBOM
yIpaBJIeHHs] THQOpMaIIUeH.

4. CTPYKTYPA JNCHUITINHBI

OO1mas Tpy10eMKOCTh AUCUMUIUIUHBI cocTaBiseT 4.00 3aueTHbIX equHuLbl, 144.0 akageMUuecKux

4acCoB.




1 — Ne i/

2 — Tema (pa3nen) IMCUUIUIMHBI, KypcoBas padboTa (IpOEeKT), MPOMEKYTOUHAs aTTECTALIUS

3 — Cemectp

4 — Buibl KOHTAKTHON paOOTHI U TPYTOEMKOCTD (B aKaJIeMHUYECKUX Yacax)

4.1 — JI (JIexun)
4.2 — Jlexuiuu B BUJE MPAKTUYECKON TOATOTOBKHU

4.3 — 113 (ITpakTryeckue 3aHATHS)

4.4 — T1pakTUuecKue 3aHSITUS B BUJI€ MPAKTUUECKON MOITOTOBKU

4.5 — JIP (JlabopaTopHbIie paOOTHI)

4.6 — JTabopaTopHbie pabOTHI B BUE MPAKTUYECKON MOATOTOBKH

4.7 — UKP (Muas xoHTakTHast pabora)

4.8 — KTO (KoHTpoJib TEOPETUUECKOTO OOYyUCHUS)

4.9 — K9 (KoHuTposb Ha sK3aMeHe)

5 — KoHTposb (B akaJIeMUYECKUX Yacax)

6 — CaMocTtosTenbpHas paboTa (B akaJleMUYECKUX Yacax)

7 — @OpMBI TEKYLIErO KOHTPOJIS YCIIEBAEMOCTH

1 2 3 4 7
4114243144 (45]146(47]148(4.9

1 BBenenue. 8 OrtuyeT 110
Mertponoruueck nabopaTopHOU
Y€ OCHOBBI pabore.
AHAJIUTHYECKUX
paborT.

2 ITonroroska 8 |2 2 2 OrtueT 1o
po0 mys MPaKTUIECKOM
AHAJIUTHYECKUX u
u nabopaTopHO
MUHEPATIOTHYECK paboram.
ux
HCCIETOBAHUI.

3 | O630p meTomoB |8 (4 2 CemuHapcKoe
H3Y4YCHUE 3aHATHE.
(hazoBoro Ortuer no
cocTaBa pya u nabopaTopHOU
MHHEPAJIOB . pabore.

4 | OnTuyeckue 8 |4 4 2 Ortuer o
METO/bI MPAKTUYECKOM
W3Y4YECHUS u
BEIIIECTBA. nabopaTopHOU
OCHOBEHI paboram.
MUHeparpaguu.

5 Metonasl 8 |4 2 OrtueT 110
3JIEKTPOHHOMU nabopaTopHOU
MHUKPOCKOITHH. pabore.

6 Penrenoctpykr |8 |2 2 Ortuer o
YPHBIN aHAIU3. MPaKTHUYECKOMN

pabore.

7 Paguorpaduueck| 8 |2 2 2 Ortuer 1o
Y€ METOIbI. nabopaTopHOit

pabore.




8 O0630p MeTosioB |8 |4 4 CemuHapckoe
HN3Yy4YCHUC 3aHATHE.
JJIEMEHTHOT O
COoCTaBa
BeIeCTBA.

9 ATtomHO- 8 |2 2 4 Ortuer o
SMUCCUOHHBIN U abopaTopHOi
Macc- pabore.
CIICKTPOMETpPHUYIC
CKHUH aHAJIN3bI C
UHAYKTHBHO
CBA3aHHOU
IU1a3MOM.

10 [ ITpoOupHBIit 8 |2 1 Ortuer no
aHaJIns. IMPaKTUYCCKOU

pabore.

11 | Ox3ameHn 8 0.3 | 44.7
Hroro 28.0 14.0 14.0 0.010.0(103] 44.7 | 43.0

5. COAEP KAHUE JUCHUITINHbI
5.1. Jlekuuun
No 1/ HaumMeHnoBaHue TeMbl Coneprxanue TeMbl (paszena)
I (pa3znena)

1 BBenenue. Llemn w 3agaun  gucuuiuiuHel  «JlabopaTtopHble
MeTpojioruueckie OCHOBBI [ METOABI M3YYEHUSI MHUHEPATBHOTO ChIPhSI» U €€
AHAJIUTUYECKHUX PadoT. 3HAUEHWE IS TPAKTUKUA T[eO0JIOTOpa3BeJOYHbIX U

TOPHO- IKCIUTyaTallUOHHBIX paboT. MeTposiornueckue
xapaktepuctuku. [Ipupoaa v TUIBI MOTPELIHOCTEHN.
TpeboBaHus K KadyecTBY AaHAJIUTHYECKUX pPaboT.
ATTecTanmsl aHAJUTHYECKUX METOAWK. MeToauka
METPOJIOTUYECKOTO KOHTPOJISL. CrangapTHble
00pasIbel cocTapa.

2 IlogroroBka  mpoO IIpencraButenbHOCTh MpoOBI. Cxema TOATOTOBKHU
AHAJIUTUYECKUX npo6nl. IlepemeniuBanue U COKpallleHUe MPOOHI.
MUHEPATIOTUYECKUX Hpobnenue, wu3MenpueHne MpoObl. MeToapl U
MCCJIEIOBAHUI. o0opynoBaHUE IJIsI U3YyUEHUS] T'PAHYJIOMETPUUECKOTO

coctaBa. CuroBoit  anamu3.  ['mapaBnuueckue,
rpaBUTAIlMOHHBIE METOIBl. PasznerneHune ¢pakuuii B
TSDKETBIX ~ KUAKOCTSX.  M3roramieHue  nuiudos,
anmudoB u  apyrux npemnapatoB. Iloaroroska
NpoObl 11 KAaYeCTBEHHOT'O  MHMKPOXHMUUYECKOTO
aHaIn3a.

3 O06G30p MeTomoB wu3yudeHue | OnTuueckue METO/IbI U3yUYEeHUS BEIIIECTBA.
¢azoBoro cocraBa pyn u |JlroMuHecleHTHBIM  aHanu3. TepMorpaBuMeTpus.
MUHEPAJIOB . MeToap!l UcciieI0BaHUsI Ta30BO-KUIKUX BKJIIOUEHUHN B

MHUHepaiiax.  Meronq ~ roMoreHuzauuu.  Merton
nexkpenutaun. Meron kpuomerpuu. O030p METOIOB
9JIEKTPOHHON  MUKpockomuu. Panunorpaduueckue
MeToabl. PeHTreHoha30BbIi aHAIIN3.

4 OnTuueckue Metobl | OCHOBHBIE — 3ajauu MuHeparpadun.  OnTudeckue
n3ydeHus BemiectBa. OCHOBBI | CBOMCTBA MHUHepajaoB. MeToapl W ammapartypa s
MuHeparpadum. OIpEJEICHUS] PYAHBIX MUHEPAJIOB B OTPAXEHHOM

CBET€ B TMOJUPOBAHHBIX HUIH(AX. YCTPOUCTBO




pPYIHOrOo  MHUKpockoma. IloaroroBka  pyaHOTO
MHUKpOcKomna K pabore. OnThueckwe SBIICHUS,
HaOJIfogaeMple B TIOJISIPU30BAHHOM OTPaXEHHOM H
npoxomasmeMm — cBere.  [lokaszatenb  OTpaKeHUS.
ObddexTsl IByOTpakeHUsS M aHU30Tponmu. Penbed
MHUHepanoB B aHmuiude. BHyTpeHHHMEe pedIieKchl.
ITneoxpansm. HaoOmronenue MUHEPAIOB c
MMMEPCUOHHBIMU KUIKOCTSIMHU.

Metoasl 3JIEKTPOHHOU
MUKPOCKOTIHH.

TeopeTnyeckrie OCHOBBI CKAHUPYIOIIEH 3JIEKTPOHHOMN
MHKPOCKOTIUU. YcerpoiicTBo 3JIEKTPOHHOTO
MUKpockona. O030p IeTEeKTOPOB [JIsI CKAHUPYIOUIETO
3JEKTPOHHOTO MHKPOCKOTA. [Tonyuenune
uHpOpMaIM O  KPHUCTAUIMYECKOH  CTPYKType
MUHEPAIbHBIX  OOpa3zoBaHMil. MUKPOTEKCTYPHBIH
aHaJu3. ABTOMATHU3UPOBAHHBIN aHaln3
MHOTOKOMITOHEHTHBIX 00pasLoB.
PenTrenocnexTpaabHbIi MUKPOAHAIN3.

PenreHocTpyKTypHBIit
aHAJIN3.

MeTtob1 PEHTTEHOBCKHX aHAJIN30B. Tunsr
PEHTTEHOBCKMX  CIEKTPOB.  MeToapl  MOPOIIKA,
KayaHus, BpAIllCHUSI. UccnenoBanus
KPUCTAUTMYECKON  CTPYKTYpbl ~ BeIIeCTBa IO
pacnpesielieHuI0 B MPOCTPAHCTBE U MHTEHCUBHOCTSIM
paccessHHOTO Ha aHAJN3UPYEMOM oOBbeKTe
PEHTTEHOBCKOTO U3JTyYEHUSI. YcrpoiicTBo
COBPEMEHHBIX  PEHTTEHOBCKMX  JTU(PAKTOMETPOB.
Ananmu3 mudppakTorpamMm.

Panuorpaduueckue MeToabl.

Knaccudpukanms paauorpaduyexux METOJIOB.
Pentrenopagnorpadus " 1 - panmuorpadwus.
Maxpopaauorpadus. Mukpopaauorpadus
anmumudoB u nundos. Ockosiounas paauorpadus (f-
paauorpadus).

O030p METOIOB H3yuYeHUE
3JIEMEHTHOTO cocraBa
BEIIIECTBA.

KpaTtkas XapaKTepUCTUKA u COBPEMEHHOE
MMO3UITUOHUPOBAHUE METOI0B OTIpeIeIICHUS
3JIEMEHTHOI'O cOocTaBa. MeTo/bl MHCTPYMEHTAIBHOTO
3JIEMEHTHOI'O aHaJIu3a: PEHTIreHO- (hIyOpeCleHTHBIM
aHaus, aTOMHO- abcopO1oHHasl, aTOMHO-
9MUCCUOHHAS criekTpodoToMepus, Macc-
CHIEKTPOMETPHUS C WHIYKTHUBHO CBSI3aHHOW ILJIA3MOM.
AKTHBalIMOHHBIE METO/IBI. PagunomMerpuueckue
METO/IBI.

ATOMHO- SMHUCCHOHHBIA U
Macc- CHEKTPOMETPUUYECKUI
aHaJu3bl C  HMHAYKTHUBHO
CBSI3aHHOH IJIa3MOM.

MeTtonpl aTOMHOW CHEKTPOMETPUU JUISl TEOJIOTHH,
FEOXMUMHH W IKOJIOTUM. ATOMHO  3MHCCUOHHAS
CHEKTPOMETPHUS C WHIYKTHUBHO- CBSI3AHHOW IJIa3MOM
(UCII- ADC), Macc- crieKTpoMeTpusi ¢ MHIYKTUBHO-
CBSI3aHHOU T1a3MOM (UCII- MCQO) JUTS
OJTHOBPEMEHHOTO  MHOTO3JIEMEHTHOTO  aHaju3a.
IIpeumymectBa u orpanuueHust metogoB UCIT- ADC
u UCII- MC. Ilpenensr obnapyxenus. [IpubopHas
Oa3za. BricokoadhexTuBHBIC ABTOMAaTHUYECKUE
CHUCTEMBI KOMMYTAIIUU U TTOJIaYH MPOO.

10

[TpoGupHbIi aHATH3.

[MpuHumn, HazHayeHwe mpoOupHoro aHanmusa. Otbop




npoObl  aHAIM3UPYEMOTO MaTepuana (HaBECKH),
IIMXTOBAHUE, TUTEIIPHOE IUIABJIEHUE, OYMCTUTEIbHOE
MJIaBJIEHUE BEPKOJes, OKUCIUTENIbHOE IIIaBJICHUE

OUYMILIEHHOTO CIUTaBa, B3BEIIMBAHME Ha IPOOUPHBIX
Becax IOJIyUEHHOI'O0 30JI0TOCEpEOPSHOTO KOpOJIbKa,
ITOJITOTOBKA KOPOJIbKA K KMCIIOTHOMY pa3BapUBaHUIO,

KHCIIOTHOC pPasaciiCcHuc CYMMBI 6J'Ial"0pOI[HbIX
METAJJIIOB, IIPpOMBIBKA, CyIlKa, INpOKAaJINBAHUC
TBEPOAOro 30JI0TOro oOcCraTrkKa, B3BCIIMBAHHE Ha

MPOOUPHBIX BECAX MOJYUEHHOU 307I0TONH KOPTOUKH.

5.2. IlpakTHyeckue 3aHsATHS

Haunmenosanne TeMbl

CopepxaHue TeMbl

MeTtpoaoruueckue OCHOBBI | EnMHUIIBI  comepKaHUs XMMHYECKMX JJIEMEHTOB B

AHAJIUTUYECKUX PaboT. TBepAoM ¢a3ze MOPUPOJHBIX OOBEKTOB. B3auMHbIe
TIepEBO/T EAUHUIL CoJiepKaHus: Macc. %, T/T, MT/KT, ppm,
ppb, HI/T.

IToaroroBka po6 misa | Cxema moaroroBku  mpoObl.  IlepememmuBanue u

AHAJIUTHYCCKMX UCCIICIOBAHMUIM. cokpaleHue npoOosl. [IpobieHue, u3MenbYeHUe IpoObI.
Metoasl TOMOTE€HU3alIuU MpOOBKI. Meron
JIeKpenuTanuiu. MeTo1 KpHOMETPHUH.

OnTtuueckue MeTOAbl M3ydeHUus | YcTpoiicTBo MOJISIPU3ALIMOHHOTO (pyaHOrO)

BEIIIECTBA. MUKpockomna. [loaroroBka pyaHOroO MHKPOCKOIA K

pa6ote. [Ipemnapatel. TexHuka 6€30MaCHOCTH.

OcHoBBI MUHEpaArpaduu.

OrnpenesncHre OTpaXkaTeIbHON CIOCOOHOCTH.
Hsmepenne MukpoTBepaoctu. OnpeaeneHue moKa3aTes
MPEIIOMITEHUS.

Omnpenenennie (azoBoro cocraBa
MPOOHL.

YcrpoiictBo COBPEMEHHBIX PEHTIEHOBCKHX
nudpakToMeTpoB. AHaMU3 TUPPAKTOTPAMM.

OckoJiouHas
pamuorpadus).

pamuorpacdus  (f-

OmnpeneneHne xapakTepa pacipeaeieHus U CoaepKaHus
3JIEMEHTOB B MHHEpallaX METOJOM  OCKOJIOYHOM
panuorpacduu (f-paguorpadun).

[TpoOupnbiii anamu3. TureabHOe
IJIABJICHUE  30JI0OTOCOJEPKAILIUX

PYyXA.

Pacuetsl coctaBa IMXT JJIA TUT'CJIIBHOT O TIJIABJICHU .

5.3. J/laGopaTopHbie 3aHATHS

HaumeHoBaHue TeMBbI

CopaepxaHue TEMbI

MeTtposnoruueckue OCHOBBI | OmpeenieHne abCONMIOTHOW M OTHOCUTEIIBHOU OIIMOKU
AHATTMTUYECKUX PadoT. aHau3a.
[ToaroroBka npoo st | OnpeneneHue onTUMAaIbHOTO (HA/IeKHOI0) Beca MpoOHI,

AHAJIUTHYCCKUX I/ICCJ'IeI[OBaHI/II\/'I.

dhopmyna Puuapaca-Ueuerra.

InuxoBoii aHaTIN3.

Onpez[eneHI/Ie MHHCPAJIBHOI'O COCTaBa, pasMEpPoOB 3CPCH,
KOJINMYCECTBA ITOJIC3HOI'O HCKOITAEMOT'O B IIJINXAX.

Onruueckue METOIbI
uccienoBaHuil (Muneparpadusi).

Ornpenenenue MOJISPU3AIIMOHHBIX CBOWCTB "
BHYTPEHHUX PeQUIEKCOB PYIHBIX MUHEpasioB. OnucaHue
a"nutuda.

Pacrposas 3JIEKTPOHHAS

Omnpenenennie  (pazoBoro (MHUHEPATBHOTO) COCTaBa




MUKPOCKOTIHS. YaCTHUIIbI
peHTTreHocneKTpaibHOro MukpoaHnanusa (EDS).

10 JaHHBIM KOJIMYCCTBCHHOTI'O

3HakoMcTBO ¢ Mertomukoi - | OmpezmeneHne xapakTepa paclpelelieHus 3JIEMEHTOB B

panuorpaduuecKux MUHEpaIax v MperojaraeMbix (GOpM HaXOXKICHUS.
HUCCIIEJOBAHUI.
Macc- cnexkTpomeTpudeckuii | [ToctpoeHre rpaduKoB  CXOIUMOCTH  OIPEICICHUS
aHAIN3 C WHIYKTUBHO CBSI3AHHOM | CONIEpKaHMSI XUMHYECKUX 31eMeHTOB MeTotoM MHAA u
IJ1a3MOM. MC-UCII.
6. CAMOCTOSTEJIBHASI PABOTA
Ne | HaummeHoBaHUE TEMBI Copep:kaHnue TeMbl (pasjena) TpynoemkocTh
/11 (pazmena) B
aKaJIEMUUECKHIX
yacax
1 Benenue. IlogroroBka otuera 10 JabopaTopHoil |4
Merpoiioruueckue pabore.
OCHOBBI
AHATMTUYECKUX PaboT.
2 ITonroroBka npo6 mis | [loaroToBka OTYETOB MO MPAKTHYECKON U | 6
AHAJIUTUYECKUX u | 1abopaTopHOi paboTam.
MUHEPATOTUIECKUX
HUCCIIeJOBaHUH.
3 O630p Meto0B | [TogroToBka K CEeMHHApPCKOMY 3aHSTHIO. |4
m3yueHue  ¢azosoro | OTuer mo mabopaTopHO padboTe.
cocTraBa pyn "
MUHEPAJIOB .
4 Ontuueckue  MeTojbl | [loaroToBka OTYETOB MO MPAKTHYECKON U | 6
M3y4YeHUs  BEUIECTBA. | JabopaTOpHOU paboTam.
OcHOBBI
MUHeparpaduu.
5 Meronsl anektponHoil | [logrotoBka otueta 1o nabGopatopHoi |4
MUKPOCKOIIHUH. pabore.
6 Penrenoctpyktypuseiii | [lonroroBka ot4yeTra 10 MNpakTUYecKou |4
aHaJu3. pabore.
7 Pagnorpaduueckue IToaroroBka oTyeTta 1O JIAOOPATOPHOM | 6
METO/IBI. pabore.
8 O630p MeTo10B | [ToAroToBKa K CEMUHAPCKOMY 3aHSATHIO. 4
M3y4YEeHHUE 3JIEMEHTHOI'O
COCTaBa BELIECTBA.
9 AtomHo-3MuccuoHHbIl | [TonroroBka otuera mno jgabopaTopHoii |4
u Macc- | pabore.
CIIEKTPOMETPUYECKUI
aHaJIU3bI c
WHYKTUBHO
CBSI3aHHOM IJIA3MOW.
10 | [TpoOupHbIi aHATIH3. IlogroroBka oTyera 1O NpaKTUYECKOH | 1
pabore.

I1pu

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

M3yYeHUU JUCUUIUIMHBI  «JlabopaTopHble  METOJbI
MPUMEHSIIOTCS CIIEIYIONINE TEXHOJIOTUH: OOBICHUTENIbHO- MJUTIOCTPATUBHBIM METOJ, METO[

MHMHEPAJIBHOTO  CBIPbS»




Mpe3eHTanny MHGOPMAIINK, IUAIOTHYeCKUH. Jlekumm mpOBOASTCS C MCIOJIb30BAHUEM
MYJIbTUMEIUUHOTO 000pyaoBaHud. Kaxnas nekius colpoBOXK/IAETCS TOKA30M JIEKLIMOHHBIX
JEMOHCTpaluii (ciaiimoB u BugeocroxkeToB). [lpakTudeckue u jgabopaTOpHbIE 3aHSITHUS
MIPOBOJSITCS C HCIOJIb30BAHUEM TEXHOJIOTUN MPOOJIEMHOr0 OOyuyeHus, pa3BUBAIOLIETO
00yueHUsI, aKTUBHOTO (KOHTEKCTHOTO) OOyUYEHUS.

8. OLUEHOYHBIE CPEJCTBA JJISI IPOMEXYTOUYHOI ATTECTALIMU
[TpuMepHbIe BOMIPOCHI K IK3aMEHY:
1. OCHOBHBIE METO/IbI ONPEACIICHHS JJIEMEHTHOTO COCTaBa TBEPIOH (pa3bl.
2. CrangapTtHble 00pa3ilbl, UX HA3HAYEHUE, TPEOOBAHUS MPEIBSBISIEMbIE K HUM.
3. EnuHunbel u3MepeHusl 3JIEMEHTHOTO COCTaBa TBEpAOM ¢a3pl MPUPOIHBIX OOBEKTOB.
[TepeBoa OTHUX €AMHUL U3MEPEHUS B IPyTHE.
4. Knaccudukanuu METOJI0B UCCIIEAOBAHUS DJIEMEHTHOT'O M BEIIECTBEHHOT'O COCTaBa.
5. OcHOBHBIE METPOJIOTUYECKUE XAPAKTEPUCTUKN AHATTUTUUECKUX PaOOT.
6. ITonsTue «mupencraButenbHas npoda», «obpaszen», «BbIOOpKa». OMMOKH, CBS3aHHbBIE C
onpoboBaHUEM, TPOOOIIOATOTOBKOM 1 aHATTH30OM.
7. MeToapl U3y4eHHs] MATHUTHBIX CBOMCTB U 3JIEKTPONPOBOAMMOCTH MUHEPAJIOB.
8. Muneparpadus. OnTudyeckue MeToIbl U3yUeHHUs BEIleCTBA.
9. I30TponHbIe 1 AHU30TPOITHBIE MUHEPAJIBI
10. LIBeT, oTpaxaTtenbHasi ClIOCOOHOCTH, penbed, SBICHUE NBYOTPAXKEHUS U aHU3OTPOIIUH,
MEXaHUYECKHE CBOMCTBA MUHEPAJIOB.
11. MeTtobl U3y4eHHs Ta30BO-KUIKUX BKIIIOYEHUH MUHEPATIO00pa3YIOMIKX CPE/I.
12. MuHepaaorn4eckoe u3yueHue nInuxoB.
13. Onpenenenne nokasaTteisi OTPAXKEHUS U er0 KaueCTBEHHAs U KOJIMYECTBEHHAs OLIEHKA.
14. OueHka MarHUTHBIX CBOMCTB PYIHBIX MUHEPAJIOB.
15. OnTuyueckre CBOMCTBA MUHEPAJIOB.
16. UMMepCHOHHBIE )KUJIKOCTH, KAaK OHU BIIUSIOT Ha MMOKA3aTellb OTPAXKEHUS.
17. OcobeHHOCTH TPUMEHEHHUSI IIEKOBBIX U BAJIKOBBIX IPOOUIIOK, TUCKOBBIX UCTUPATENIEH.
18. BayTpenHme peduieKchl.
19. Paznenenne MUHEpaIoOB B TSKEIBIX JKUAKOCTSIX.
20. Tepmo6apOreoXMMUYECKUE UCCIIETIOBAHUS.
21. MeTo/bl pa3ieneHuss MUHEpaaoB Ha (PpaKIuy B MOJIUKOMIIOHEHTHBIX pyIax.
22. ITpakTUueckoe UCIOIb30BaAHUE 3HAHUI O TUIIOMOP(HBIX OCOOEHHOCTSIX MUHEPAIOB U
TUTTOMOP(}HBIX MUHEPATBHBIX ACCOITUALIUSIX.
23. 3HaueHue JA0OPATOPHBIX METOJOB M3YUYEHHS U1l MPAKTHUKHU T[€OJIOrOpa3BelOYHBIX U
TOPHO-IKCITyaTAIlMOHHBIX padoT.
24. MeTobl oOoraiieHus U pa3iesieHuss MUHEPAJIOB.
25. I3ydeHne cnaitHOCTH MUHEPAJIOB, BUbI CITAHOCTEH.
26. Tepmunsl «tTunmoMoppusm» n «TUIIOMOpP(HAS ACCOLMAIINS MUHEPATIOBY.
27. OnTUYeCcKue MUKPOCKOIIbI, TPUHIIUIT UX YCTPOICTBA.
28. MeToauKu MOArOTOBKU MPOO K MCCIICIOBAHUSIM.
29. AHU3OTpOMUS U IBYOTPAKEHUE MUHEPAIIOB.
30. ATOMHO-3MUCCHOHHAs CHEKTPOMETPHUS C MHAYKTUBHO CBA3aHHOM IJIa3MON (Ha3HAYEHUE,
MPUHLHUI ACHCTBUS, OIMpEAeNsieMble KOMIIOHEHTBI, MpeAeN M [harna3oH OOHapyKEHUsd,
0COOEHHOCTH TPOOOTOATOTOBKY, TpubOopHas 0a3a, MpeuMyIiecTBa U HeJJOCTATKHU).
31. Macc- cneKTpoMeTpusi ¢ MHAYKTUBHO CBSI3aHHOW IUIa3MOM (HAa3HAYeHHWE, IPUHIIUI
JIEHCTBUS, OIpEAeIsieMble KOMIIOHEHTBI, MpeAesl U AUANa3oH OOHapyX eHUs, OCOOEHHOCTU
MpoOOMOArOTOBKHU, MPUOOpHAas 6a3a, MPeuMyIIecTBa U HEAOCTATKH).
32. AToMHO- aOCOpOIMOHHBINA aHAMN3 (Ha3HAYCHUE, TPUHIUIT JIEUCTBUS, OIpeesseMble
KOMIIOHEHTBI, Tpeneil U Juara3oH OOHapyXKEeHHs, OCOOEHHOCTU MPOOOMOATOTOBKH,
npubopHas 60a3a, MPeuMyIlecTBa U HETOCTATKH).
33. Pentren ¢iayopecleHTHBI CHEKTpaJbHBIA aHaMn3 (Ha3HaYeHHWe, MPUHIUIT JIEHCTBUS,
ompezenseMble KOMIIOHEHTBI, IIpeAesl W Juana3oH OOHApyXeHHs, OCOOEHHOCTH
MpoOOIMOATrOTOBKH, MpUOOpHas 6a3a, MPerMYIIEeCTBA U HETOCTATKH).



34. S nepHo-pu3nUecKre METOIbI UCCIETOBAHMS JIEMEHTHOTO U BEIIECTBEHHOT'O COCTAaBA.

35. HeliTpOHHO-aKTUBALIMOHHBIN aHAIU3 U MPOOONOATOTOBKA K HEMY 00pa3LOB.

36. PeHTreHOCTpYKTYpHBI aHaiu3 (Ha3HAUeHWE, TMPUHIUIT JEUCTBUSA, OCOOEHHOCTH
MpoOOMOArOTOBKHU, MPUOOpHas 6a3a, MPEeUMyIIecTBa U HETOCTATKH).

37. Panguorpaduueckue MeToasl. Makpo- u MUKpPO-paanorpadus. XapakKTepUCTHKAa METOIA
f-panuorpadumn, mpuBecTH MprUMepbl TPUMEHEHHS.

38. Pagnomerpuueckoe METOIbl. XapaKTEPUCTUKA METOOB [ 4] H [] CHEKTpOMETPHUH.

39. MuHepanoruueckuii aHanu3 (pasaelieHre Ha KiIacchl U (DpaKIMU, MUKPOXUMHUYECKUE
peaKkuuu, onpeesieHre KOJIM4ecTBa MUHEPAIOB B Ipoode).

40. JlroMMHeCUEHTHbIE METOAbl (HA3HAUE€HHUE, MPUHLUUN ACHCTBUS, OCOOEHHOCTHU
MpoOOMOATrOTOBKH, OIpenesieMble KOMIIOHEHTHI, INpubopHas 0a3za, IpeuMmyllecTBa u
HEJIOCTATKH).

41. Metoapl TEPMUUYECKOTO aHalu3a (Ha3HAYEHUE, MPUHIUI JEHCTBUS, OCOOEHHOCTHU
MpoOOMOArOTOBKH, MPUOOpHAas 0a3a, MPeUuMyIeCcTBAa U HETOCTATKH).

42. Metoapl 3JIEKTPOHHOM MHUKPOCKONMHU (pacTpoBasi UM IMPOCBEUMBAIONIAS 3JIEKTPOHHAS
MUKPOCKOIHS, 31IEKTPOHHO-30H0BbII MUKPOAHAJIN3, IOATOTOBKA 00pAa3LIOB /I aHAJIN3a).
43 I1poOupHbIil aHAIN3.

9. YYEBHO- METOIMYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JANCHUITJIMHBI

a) IuTeparypa
1. Tlonomapesa, I'. A. VYrimeBomoponsl HedTtn u raza. DuU3NKO- XMMUYECKHE CBOKCTBA
[DnexTpoHHBIN pecypc]: yuebHoe mocodue / I'. A. [loHomapeBa. — DJIEKTPOH. TEKCTOBbIE
nanHble. — OpeHOypr : OpeHOyprckuit rocynapctBeHHblid yausepeurter, 9bC ACB, 2016. —
99 c. — 978-5-7410-1411-0. — Pexxum noctyma: http:// www.iprbookshop.ru/61419.html
(maTa oopamenus: 23.04.2023)
2. Anp- Cabpu, ®@.M. TeopeTudyeckne W SKCIEPUMEHTAIIBHBIE MCCIEIOBAHUS IIpoliecca
ruapodobuszanuu ceipbs B CBU obpabotke [DnexktpoHHbId pecypc]/ ®.M. Anb- Cabpu,

O.M. TI'punuH. — DnekTpoH. naH. — Mocksa : 'opHas kaura, 2010. — 25 ¢. — Pexum
nocrtyna: https:// elanbook.com/ book/1487 . — 3arm. ¢ skpanHa. (mata oOpaIleHUS:
23.04.2023)

3. Kapmasun, B.B. MarauTHble, 3JeKTpUUECKHE U CIIEIMAJIbHbIE METOJBl OOOTaIleHUS
MOJIE3HBIX HCKomaeMblXx. Tom 1 MarHuTHble U 3JIEKTPUUYECKUE METONbl OOOTaIeHUSs
MOJIE3HBIX MCKOTMAeMBIX [DIIeKTpOoHHBIM pecypc]: yueOHuk/ B.B. Kapmazun, B.U.
Kapmasun. — OnektpoH. maH. — Mocksa : ['opnas kuura, 2017. — 672 ¢. — Pexum
nocrtyna: https:// e.Janbook.com/ book/111394 . — 3arn. ¢ skpanHa. (mata oOpalleHUs:
23.04.2023)

0) mporpamMmMHoe obecrieueHne 1 MHTepHeT-pecypchl

Ne HaunmenoBanue Ormnucanue

1 |[7-Zip BbecninatHoe pacnpoctpanenue no nuiieHsun GNU LGPL
http://www.7-zip.org/license.txt.

2 | Google Chrome becnimatHOoe pacmpocTpaHeHHWE IO JIMIIEH3UM  google
chromium http:// code.google.com/ intl/ ru/ chromium/
terms.html Ha ycmoBusix https:// www.google.com/ chrome/
browser/privacy/eula_text.html.

3 | Micromine RUS CereBast nuueH3us 1o jgorosopy NeS270213-1 or
27.02.2013.

4 | DmexkTpoHHO- DIeKTpOHHO- Ombrmmoteunass cucrtema [PRbooks —
OubIMoTeYHasi CHUCTEeMa | HAy4YHO- 0Opa30BaTeNIbHBbI pecypc [JId pElIeHMs 3aJad
IPRbooks http:// | obyuenuss B Poccum u 3a pyOexoMm. VYHHKaIbHAs
www.iprbookshop.ru/ miatpopma OBC IPRbooks o00beguHseT HoBeHIIne

MH(OPMAITMOHHBIE TEXHOJOTHH U YUEOHYIO JINIIEH3MOHHYIO
nutepatypy. Konrenr SOBC  IPRbooks  orTBeuaer
TpeOOBaHMSIM  cTaHaapToB  Bbicuieid  1mkoiel, CIIO,




JIOTIOJTHUTEIIBHOTO U IUCTAHIIMOHHOTO 00pa30BaHUs.
OBC IPRbooks B momHOM 00BEeMe€ COOTBETCTBYET
TpeboBaHMsIM 3aKoHOmaTeNnbcTBa PD B chepe oOpazoBaHus

S | 2nexktpoHHas @oH1 IeKTPOHHOU OubIMoTeku cocrasiser Oosee 4000
OMOIMOTEeYHAsT CUCTEMa | HANMEHOBAHUN M ITOCTOSHHO TOTIOJIHSIETCS HOBUHKAMH, B
«FOpait» https:// | GOMBIIMHCTBE CBOEM 3TO Y4YeOHUKH U y4eOHBIE TTOCOOUS
www.biblio-online.ru/ JUISL BCEX ypPOBHEHW MpOGECCHOHAIBHOTO O0pa30BaHUS OT

BEIyIINX HAYYHBIX IIIKOJ C COOIIOJIEHUEM TpeOOBaHUM
HOBbIX PT'OCoB.

B) npodeccrnoHaabHble 0a3bl JAHHBIX U HH(OPMAIIMOHHBIE CIIPABOYHBIE CHCTEMbI

Ne HanmeHnoBanue Ormnucanne

1 [http://www.mindat.org | Caiit Mindat.org — 3T0O HekOMMepuecKasi OHJIalH- Oa3za
JAHHBIX, OJTHA U3 KPYIMHEHIIeH 0a3bl JTaHHBIX MUHEPAJIOB U
MUHEPAJOTHYECKOTO  CIPaBOYHOTO  BeO- caiita B
Nuteprere. OH ucnonb3yercs Kak MpoQecCHOHATbHBIMU
MUHEpAJOraMu, TeoJIOTaMH, TaK M KOJUICKIIMOHEpaMH-
modurtensiMu MuHepaioB. [lo3BoisieT MpOBOIUTH IMOUCK
MUHEpajJoB (MUHEpAJbHBIX BHUAOB) TIO JJIEMEHTHOMY
cocTaBy (asbl.

2 | http://webmineral.ru Caiit  Webmineral.ru -  kpynHeilmmass — OTKpbITas
CHUCTEMATU3UpPOBaHHAs 0a3a mHoOpMallUM O MHUHEpaIax U
UX MECTOPOXACHHUAX (MecTax HaxXOJOK) Ha TepPUTOPHUH
Poccun, Kazaxcrana, crpan 3akaBka3bsd u CpeaHeil A3uu
(tepputopus OviBiiero CCCP). Caitt Webmineral.ru He

npecieayeT KOMMEPUYECKUX Teneit u co3maH
UCKJIIOUMTEIbHO KaK HH(POPMAIIMOHHO- MO3HABATEIbHBII
pecypc.

10. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIINHBI

3aHgaTus no aucuuiuinHe «JlabopaTopHble METOIbl H3YyUYEHUS MUHEPAIBHOI'O ChIPhS»
MPOBOJAATCS B CHEUMAIBHBIX NMOMEIICHUSIX, MPEICTABISIONMNX COO0 yyeOHble ayauTOpPUU
JUIl  TpPOBEAEHUS 3aHSATUM JIEKIMOHHOIO THUNA, TIPYIIOBBIX M WHIUBUAYAIbHBIX
KOHCYJIbTAlM/, TEKYIIEro KOHTPOJIS M HPOMEKYTOUHOM arrectauuu. CreruaibHble
MTOMEIIEHUS YKOMIIEKTOBAHBI CIIELUAIM3UPOBAHHON MEOENIbIO0 U TEXHUYECKUMU CPEACTBAMU
00yYeHMsI, CIyXAIUMU IS MpeACTaBiIeHUs yueOHOU MH(pOpMaIy OOJBIION ayIUTOPUU.
Bce mnomenieHus, B KOTOPBIX HPOBOIATCS 3aHATHUS, COOTBETCTBYIOT JEHCTBYIOIIMM
MPOTUBOIOXKAPHBIM ~ MpaBwiaM W HopMmaMm. Kaxaplii  oOywaromuiics  obecriedeH
WHIUBUYAJIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHO- OMOJIMOTEYHBIM CUCTEMAM U
3JIEKTPOHHON MH(OPMAIIMOHHO- 00pa30BaTeIbHOM cpene yHuBepcutera. CaMOCTOsTEIbHAS
paboTta OOyYaroIIMXCA OCYIIECTBIISIETCS B IIOMEUIEHUSX, OCHAILEHHBIX KOMIIBIOTEPHOMU
TEXHUKOHN C BO3MOXHOCTBIO MOAKIIOUEHUs K ceTu «MHTepHeT» u obecrieueHneM JoCTyna B
JIEKTPOHHYIO UHPOPMAITMOHHO-00pa30BATENBHYIO CPEly YHUBEPCUTETA.
JlabopaTtopHble pabOTHI BBINOJIHSAIOTCS B CIELUAIU3UPOBAHHON yueOHOH jabopaTtopuu c
HCIIOJIb30BAHUEM MUKPOCKOMNOB mojspusanuoHHoro «Jla6ollon - 3 JITIO», Mukpockomnon
uccnenoBateabckux «JlaboCrtemn -4 3ymM», MHKPOCKOIIOB MHHEPAJOTHUYECKUX (THIA
[TOJIAM -312) u 6unoxynspoB MBC-10; BecoB mabopaTopHbIx 35eKTpoHHBIX BJIT-510-1T
np. g ycBOeHUs AMCUMIUIMHBI MCIIOJIB3YIOTCS peaibHble aHAIUTHYECKHue Oa3bl aHHbIX,
MIPOTOKOJIBI PE3yJIbTATOB AHAJUTHUYECKUX JIaOOpAaTOPHUH, 3TajlOHHAs MHUHEpaloruyecKas
KOJUISKIIMSI NIJIUXOB, NUIMGOB, aHNUIMGOB. s peanmm3anuu TUCHUTUTMHBI HCIIOIB3YEeTCS
nmabopaTopHas 6a3a MHIYCTPUAIIBHBIX TapTHEPOB - AHanmutraeckoro [{enrpa OO0 «HIIT'®
«Perucy M AHaIUTHUECKOrO IIEHTPA MHUHEPAIOro- reoxuMmmuueckux uccienosanuit UI'nll
JABO PAH.



IMPUJIOXKEHUE K PABOYEI ITPOTPAMME

B cooTBeTCTBUU ¢ yUeOHBIM IIJIAHOM IS 3A0UHOM (hOPMBI 00yUEHHS TTPETyCMOTPEHO

DK3aMeH

Jlexnun

[TpakTrueckue 3aHATHS

JlaGopaTopHbIie pabOTHI

HNKP

CamocrosiTenbHas paboTa

8 cem, 9.0 akan. yaca
10.0 (axan. yaca)
2.0 (akam. Jaca)
4.0 (axkanm. yaca)
0.0 (axkan. yaca)

119.0 (akazm. gaca)

OO1mas Tpy10eMKOCTh AUCHUILUTHHBI cocTaBisgeT 144.0 (akaz. yaca), 4.00 (3.e.)

CTPYKTYPA JHCLIAILINHBI

Ne [ Tewma (pasgen) |C Busibl KOHTaKTHOH paboOTHI U Kontpon| Camocros Dopmbl
I/T1 | OUACIUTUIMHEL, | e TPYIOEMKOCTH (B aKaJeMHUICSCKIX b (B TeabHas TEKYIIEero
KypcoBas M Jacax) akazemu | pabota (B KOHTPOJIS
paboTa e[ 0 T3 | P | vikp | KTO | ko | Ueckux [ akagemud | ycreBaemocTu
(TpoexT), c yacax) €CKMX
MPOMEXYTOYHAS | T yacax)
aTTecTaIys p

1 Beenenue. 8 2 16 Ortuer o
MeTtponoruiecku MPAKTUYECKOU
€ OCHOBBI pabote
AHATTUTUIECKUX
pabor.

2 IToaroroska 8 10 Koncnexr
npoo 1is
AHATTUTUIECKUX
u
MHHEPAJIOTHIECK
ux
HCCIICAOBAHUMN.

3 O630p MeTosi0B | 8 10 Tect
M3YUCHIIC
(azosoro
cocTaBa pya u
MUHEPAJIOB .

4 OnTurueckue 8 10 KoutponbHas
METOBI pabora
M3YUYCHUS
BelIEeCTBA.

OcHOBBI
MHHeparpaQum.

5 Metonbl 8 2 16 Ortuer o
3JIEKTPOHHOMU nabopaTopHOii
MHUKPOCKOITUH. pabote

6 Penrenoctpykty | 8 10 Koncnexr
PHBII aHAIu3.

7 | Panuorpaduueck | 8 10 Koucnexr
W€ METO/IBI.

8 O0630p MeTo0B | 8 11 CemuHapckoe
M3YUCHIE 3aHATHE
3JIEMEHTHOTO
cocraBa
BEIIIeCTBA.




ATOMHO- 8 |2
SMUCCUOHHBIN 1
macc-
CIIEKTPOMETPHUYE
CKUI aHAJIMU3BI C
UHJIYKTUBHO
CBSI3aHHOM
MI1a3MOM.

Ortuer o
nabopaTopHOii
paboTte

10

[TpobupHbIi 8
aHAIN3.

10

KoHcriexT

11

DK3aMeH 8

0.3 |8.7

Htoro 10.0

201 40| 0.0 00 [ 03 8.7 119.0

CAMOCTOSATEJIBHAS PABOTA

Ne
/o

HauMeHnoBaHue TeMbI
(paznena)

CopepxaHue TeMHbI (pa3jena)

TpynoeMkocThb
B
AKaJIEMUYECKUX
yacax

BBenenue.
MeTtponoruueckue
OCHOBBI
AHAIIMTUYECKUX PadoT.

IToaroroBka
pabore.

oTyeTa 110 HpaKTHQCCKOﬁ

16

[ToarotroBka nmpo0 aist
aHAJINTUYECKUX u
MHUHEPAJIOTUYECKUX
HUCCIIeJOBaHAM.

HOI[FOTOBKa KOHCIICKTA.

10

METOJIOB
(dazoBoroO

pya 1

O630p
n3y4YeHUe
cocTaBa
MUHEPAJIOB .

HOI[FOTOBKa K TCCTY.

10

OnrTuueckue
N3YUYEHUS
OCHOBBI
MUHeparpaduu.

MCTOJbI
BCIICCTBA.

IToaroroBka K KOHTPOJILHOM paboTe.

10

MeTonabl 31EKTPOHHOMN
MHKPOCKOTIHUU.

[TonroroBka otuera 1O JabOpaTOpHOU
pabore.

16

PenrenoctpykTypHbIi
aHalIu3.

IToaroroBka KOHCIIEKTA.

10

Paguorpaduueckue
METO/IBI.

IToaroroBka KOHCIIEKTA.

10

O630p METOI0B
M3Yy4YeHUE 3JIEMEHTHOTO
CcOCTaBa BEIIECTBA.

HOI[FOTOBKEI K CCMHUHApPCKOMY 3aHATHIO.

11

ATOMHO-3MUCCUOHHBII
u Macc-
CIEKTPOMETPUYCCKUIA

WHIYKTUBHO
CBS3AHHOM IUTIa3MOM.

aHaJINn3bI C

IToaroroBka oTyeTta 1O JIAOOPATOPHOMN
pabore.

16

10

[TpoOupHbIif aHATH3.

HOI[FOTOBKa KOHCIICKTA.

10




