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1. IINTAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUA

1.1. lean u 3aga4u M CUUILTHHBI
[lenb ocBOGHUS MUCIUTUIMHBI « XUMUYECKHI aHAIN3 T€OJOTHYECKUX MAaTEPHAIIOBY SIBIIS-
eTcs (OPMUPOBAHHME M PA3BUTHE Y MAarvuCTPAaHTOB KOMIICTCHIIMU, MO3BOJIIOIIMX UM Ha 0asze
OCBOCHHBIX TCOPETHUYECKHUX M MPAKTUYCCKUX COCTABISIONIUX TUCHHUIUIMHBI OCYIIECTBIATH HC-
CJICZIOBaHUS] XUMHUECKOTO COCTaBa MHHEPAJIOB U TOPHBIX MOPO/I.
3amaun AUCIUTUINHBL

e chopMHPOBATH MPEICTABICHUE 00 yCIOBUAX, BO3SMOKHOCTSAX M OTPAaHUYEHUSIX NMPHUMEHE-
HUS Pa3IMYHBIX METOJIOB JUISl PELLIEHUS F€0JIOTMYECKUX U T€OXUMHYECKUX 3a/1a4;

® [0JIyYCHHE HABBIKOB IPUMEHEHUSI METOJUK MCCIIEI0BAHUSI XMMUYECKOTO COCTaBa Ie0jo-
TMYECKUX MaTepUasoB

e cnocoOCTBOBATh NMPO(HECCHOHAIBHOMY Pa3BUTHIO MarucTpaHTa u (GOPMHUPOBAHUIO yMe-
HUN TPOBEACHUSI UCCIEN0BAaHUS C NPUMEHEHUEM COBPEMEHHBIX MHCTPYMEHTAIbHBIX U
KJIACCUYECKHUX METOJIOB XMMHUYECKOI0 aHaJIn3a.

1.2. [InanupyemMsble pe3ybTaThl 00yUeHHS

B pe3ynbrare ocBOeHUS TaHHOM MUCIUIUIMHEI Y 00ydaromuxcs GOpMHUPYIOTCS CIIEAy0-
[IMEe KOMITCTCHITIH:

OIIK-2. Cnioco0OeH aHanu3upoBaTh, MHTEPIPETUPOBATH U 0000IIATh Pe3yIbTaThl SKCIIE-
PUMEHTANIBHBIX M PACUETHO-TEOPETUUYECKUX PadOT B M30OpaHHON 00JIACTH XUMHUU WU CMEKHBIX
HayK.

CIIK-1. CnocobeH peanu30oBbIBaTh Hay4YHO-HCCIEAOBATEIbCKUE U TEXHOJIOTHUECKUE 3a-
Ja4i B 00JIaCTH XUMHUHU

CIIK-2. Crioco0OeH OCyHIIECTBIISATh XUMUYECCKUM aHAIN3 ¥ KOMIUICKCHBIC HCCIICTOBAHMS
BEIIICCTB U MaTEPHAJIOB.

2. MECTO JUCHUIIINHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOI'PAMMBbBI
Jucuunnuna BxoguT B brok @T/] «DakynbTaTuBHBIE AUCHUTUINHBI (MOIYIIN)» U SIBIISI-
eTcs paKyJIbTaTUBHOMN TUCITUTUIMHON
N3ydyenne AMCHUIUIMHBI MpeAnonaraeT cHopMHpoOBaTh MpeICTaBiIeHHE 00 YCIOBHUSAX,
BO3MOXHOCTSIX U OIPaHUYEHUAX NMPUMEHEHHS Pa3JIMYHBIX METOHOB Uil PEUIEHHUs Te€O0JOTHYe-
CKHMX ¥ TCOXMMHYCCKHX 3a7a4.

3. OBFbEM U COAEP)KAHUE JUCIHUIIIUHBI

3.1. O0beM aTUCHUATIINHBI

IToxa3areab 00bEéMA THCHUILINHDBI Koa-Bo yacos
O0BEM AUCHUIUINHEI B 3a4E€THBIX €IHHUIIAX 2
O0BeM TUCUMIUIMHEL B Yacax 72
KonrakrtHas pabora: 14,2
Jlexmn 4!
JlaGopaTopHble 3aHATHS 10°
KOHTaKkTHBIE Yachl HA MPOMEXKYTOUYHYIO aTTECTALMIO 0,2




IToxa3zaTeab 00bLEMAa TUCHUIIIINHBI Kos1-Bo yacos
3auéT 0,2
CamocrosiTenpHas padoTta 50
KoHnTpoinb 7,8

@®opMa NPOMEKYTOUYHOM ATTECTANUM: 3a4€T BO 2 CEMECTPE.

3.2. Conep:xaHue TMCUUILINHBI

HanmenoBanue pa3iesioB (TeM)
AMCUMILIMHBI C KPATKUM COJIepsKaHueM

KoJ-Bo yacoB

Jlek-
10704

JlaGopartop-
Hble
3aHATHUSA

Tema 1. OnpenesieHue MAKPOKOMIIOHEHTOB B I'OPHBIX IOPO-
Aax. 3a1ayd XMMHYECKOTO aHallh3a TeoJIOTUYECKUX OO0pasIloB.
CriocoObl BBIPKEHUSI XUMHUYECKOTO COCTaBa MUHEPAJIOB U TOp-
HbIX Topon. O0jacTu MPUMEHEHUs, TOCTOMHCTBA M HEJOCTaTKU
METOJIOB ONPEEIIEHNs MAaKPOKOMIIOHEHTHOT'O COCTaBa Py U MHU-
HepanoB. TpeOoBaHus, MpeabsABIsSEMble K TOYHOCTH METO/OB
aHayiM3a reoMarepuanoB. Kilaccmueckue cxembl OIpeaeIeHUs
MaKpOKOMIIOHEHTOB B T€OMaTepUasioB. AHaJINU3 CHIUKATHBIX WU
KapOOHATHBIX MOPO/I.

Tema 2. OnpeneneHue MUKPOKOMIIOHEHTOB B TOPHBIX MOPO-
nax. Haunbomnee wacto ompenensemMple MUKPOXJIEMEHTHI B CHIIU-
KAaTHBIX U KapOOHATHBIX mopojax. O030p METOJOB UX Ompesere-
HUs. MeTozpl mepeBojia mpod B pacTBOP HMCIIONB3YIOT TP ONpe-
JeJICHUY MUKPOAJIEMEHTOB B F€0JOIMYECKHX 00bEKTaX.

Bcero:

41

122

4 YYEBHO-METOJMYECKOE OBECHEYEHUE CAMOCTOSITEJABHON PABOTHI

OBYYAIOIIIUXCHA
Kou- DopMbl Meroanue-
Tembl 1u1s ca- Dopmbl
HN3yyaemblie BO CaMoCTOsI- cKoe n
MOCTOATEJIBHO- . OTYETHO-
BOIIPOCHI 4ya- | TeJIbHOI pado- | o0ecnede-
ro u3y4eHus CTH
COB ThI HHE
CpaBHuTenbHas xa- 24 | Ananu3 nure- VY4ebHo- Omnpoc,
Tema 1. Ompe-
JleNeHne Makpo- | PAKTEPHCTHKA CXeM paTypHBIX HC- MeToAnYe- JOKJIa,
KOMIIOHEHTOB B | OIIPECACICHUA MaKpO- TOYHHKOB, IIOJI- | CKOE obec- Ipe3CHTa-
TOPHBIX  TMOPO- | KOMIIOHEHTOB B I'€0- rOTOBKa JIOKJIAa- | [IEYEHHUE, s
Jax. Marepuanax, OCHO- Jla, IPEe3€eHTa- WHTEpPHET-
BAHHBIX Ha MPUMEHE- LAH. HWCTOYHUKH

! Peanusyercst B popMare 3JIeKTPOHHOTO OOYYEHUS ¢ NPMMEHEHHMEM JUCTAHIMOHHBIX 0OPa30BaTENIbHBIX

TEXHOJIOTUH

2 Peanusyerca B (hopMaTe SIEKTPOHHOTO OOYydYEHHs C IPUMEHEHHEM JUCTAHIMOHHBIX 0OpPa30BATENbHBIX

TEXHOJOTUH




Koa- DopmMbl Meroanue-
TeMmbl a714 ca- DopMbI
HN3zyyaemble BO CcaMoCTOs- CKoe .
MOCTOSITeJILHO- . OT4YéTHO-
BOIIPOCHI ya- | TeJbHOH pado- | obGecneye-
ro U3y4eHHs CTH
COB ThI HHe
HUU TpaBUMETpUYE-
CKUX, THTPUMETpHUYE-
CKHUX U CIIEKTPO(OTO-
METPUYECKUX METO-
nax
CpaBHuTenbHas xa- 26 | Anamu3 nmute- | YueOHo- Omnpoc,
PaKTEepUCTHUKA CXEM paTypHBIX HC- | METOAMYE- JOKJIaJ,
Tema 2. Ompe- | nepesosa B pacTBop TOYHHUKOB, IIOJI- | cKoe obec- Mpe3eHTa-
ACJTICHUC MHUKPO- | reomarepuaios pas- rOTOBKA JIOKJIA- | IIEYEHHE, us
KOMIIOHEHTOB B
JIUYHBIX TUIIOB IS Jla, Ipe3eHTa- UHTEpPHET-
TOPHBIX  MOPO-
ax MOCIIEAYIOIIEro orpe- 117078 UCTOYHUKHU
JIeJIEHUs] MUKPO3JIe-
MEHTOB CIIEKTpaJIb-
HBIMH METO/IaMHU
Bcero 50

5 ®OH/] OLIEHOYHBIX CPEJICTB JJIsI IPOBEJEHUS
TEKYIIEW M MPOMEXYTOYHOM ATTECTALIMY MO JUCHUTIJINHE

5.1. Ilepeyenb KOMIETEHIUH € YKa3aHUEM ITanoB ux GopMUPOBaHNsI B Npollecce 0CBOe-
HHsI 00pa30BaTeILHOI MPOrpaMMbl

Koa m HauMeHOBaHHEe KOMIIETEHIIMH

ITanbl (l)OpMI/IPOBaHI/Iﬂ KOMIICTCHIIUHU

OIIK-2. CnocoOeH aHanM3UpOBaTh, HH-
TEPIPETUPOBATH U 0000IIATh PE3YIHTATHI
IKCTIEPUMEHTAIBHBIX u pacyeTHo-
TEOpeTU4eCcKuX paboT B n3OpaHHOM 00a-

CTU XMMUHU UM CMCIKHBIX HAaYK.

1.PaboTa Ha y4eOHBIX 3aHATUAX

2.CamocTosiTenbHas pabota

CIIK-1. CnocoGeH peaian3oBbIBaTh Hay4-
HO-HUCCIIEIOBaTeIbCKUE U TEXHOJOTHYe-
CKH€ 3a/1a41 B 00JIaCTH XUMHUHU

1.PaboTa Ha y4eOHBIX 3aHATUAX
2.CamocrosiTensHas paboTa

CIIK-2. Cnoco0eH oCylIecTBIIATh XUMHU-
YEeCKUI aHaJIU3 M KOMIUICKCHBIE HCCIIE/IO0-
BaHUs BELIECTB U MAaTEPUAIIOB.

1.PaboTa Ha yu4eOHBIX 3aHATHSIX

2.CamocTosiTenbHas pabota




5.2. Onucanue nokasarejeil 1 KpUTepreB OLIEHMBAHUS KOMIIETEHUMI HA Pa3JIMYHbIX ITa-
nax ux (popMHpOBaHUs,

OIMMCAHHUE HIKAJ OICHUBAHUA

OuenuBae-
MbIe KOMIIe-
TeHIMH

YpoBeHb

Jran
(popmupoBanus

Onucanue
nmokxasareJei

Kpurepun
OlICHMBAa-
HHA

Ixana
OLICHMBA-
HUA

OIIK-2

[Toporosbiii

1.Pabora Ha
y4eOHBIX  3aHs-
THAX
2.CaMOCTOSTEIIb

Hasi pabora

3namy:
- Crioco0s! aHa-
JM3a, HTepIpe-
Tauuy 1 0000111e-
HUS PE3yJIbTaTOB
AKCIIEPUMEHTAJIb-
HBIX U pacyeTHO-
TEOPETUUECKHIX
pabor
Ymemy:
- [IpoBonuTh
KPUTHYECKUI
aHAIU3 HAy4YHOU
uHpopmanuu B
BBIOpaHHOW 00J1a-
CTH XUMHH H
(W)  CMEXHBIX
HayK
- OueHuBath Kop-
PEKTHOCTH uc-
MOJIb30BAHHBIX
METO/IOB "
no-
pe-
nep-
ux

HaJE)KHOCTD
JTYYEHHBIX
3yJIbTATOB,
CIEKTHUBbI
MPAKTUYECKOTrO
IPUMEHEHHS

Onpoc

[IIkama
OIICHHUBA-
HUS  OIPO-
ca

IIponBuny-
TBIN

1.Pabora Ha
yueOHBIX
THSIX

2.CamocToATENh

3aHAg-

Has pabora

3uameo:

- CrocoOnI aHa-
JM3a, HHTEepIpe-
Tanuu u 00001Ie-
HUS pe3yJIbTATOB
OKCICPUMEHTAb-
HBIX M PaCYeTHO-
TEOPETUYECKHUX
pabot

Ymemn:

Ompoc,
JIOKJIa,
Mpe3eHTa-
s

IIIxana
OIICHHUBA-
HHUS OIIPO-
ca
IIxana
OIICHHBA-
HUS JI0-
KJama
IIxana
OIICHHBA-
HUS TIpe-




OueHnuBae-
MBbI€ KOMIIe-
TeHIUH

YpoBeHb

Jran
(¢popmupoBanus

Onucanue
nmokKasarteJie

Kpurtepun
OllCHMBAa-
HUA

Ixana
OLICHUBA-
HUA

- [IpoBoauTH
KPUTUYECKUI

aHalvM3 Hay4HOU
uHpopmanuu B
BbIOpaHHOW 00Jia-
CTH XHMHH H
(nn)
HayK

CMCKHBIX

- OueHuBaTh KOp-
PEKTHOCTH
[MOJIb30BAHHBIX

nuc-

METOAO0OB u
HAaACKHOCTb IIO-

pe-
nep-
CIICKTUBBI nx

JTyYEeHHBIX
3yJbTATOB,

MIPAKTUYECKOTO
PUMEHEHUS
Braoemy:

- Haspikamu
(bopMyIIHPOBKHU
3aKJIIOYCHUM, BBI-
BOJIOB H PEKO-
MEHJAalMKi 1o pe-
3yJbTaTaM aHaJu-
3a  MHpOpMaLUU
XUMHUYECKOTO
npodus.

3CHTalluH1

CIIK-1

[Toporossiii

1.Pabora Ha
y4eOHBIX  3aHs-
THSX
2.CaMoCTOSTEIIb

Has paboTa

3namo:

- OcHOBHbBIE Me-
TOJIBI TTOWICKa,
cbopa, xXpaHeHUs,
00paboTku,
MPeI0CTaBIICHUS,
pacmpocTpaHeHUS
uHpopMalnu, He-
oboxomguMon 1A
3amad

MIPaKTUYECKON

peteHus

NEITEILHOCTH.
Ymems:
- BrinmoauaTts

Ompoc

Ixana
OIICHHUBA-
HHS OIIPO-
ca




OueHnuBae-
MBbI€ KOMIIe-
TeHIUH

YpoBeHb

dtan

(¢popmupoBanus

Onucanue
nmokKasarteJie

Kpurtepun
OllCHMBAa-
HUA

Ixana
OLICHUBA-
HUA

HAy4YHO-
HCCIIeIOBATENb-
ckue paboTel C
y4eToM  HOpMa-
TUBHBIX TpeOoBa-
HUH

IIponBuny-
ThII

1.Pabota
y4eOHBIX
THUSIX

Ha
3aHsig-

2.CaMocTosATeNb

Has pabora

3namu:

- OCHOBHbBIE Me-
TOJIbI
cOopa, XpaHeHUS,
00paboTKH,

ITOMCKa,

IIPEIOCTABIICHUS,
pacnpocTpaHeHUs
uH(popmanuu, He-
o0xomuMoit i
3a1a4

MPaKTUYECKOU

pereHus

JIeITEILHOCTH.
Ymems:

- BreimonsasTe
Hay4HO-
HCCIIC0BATEIb-
ckue paboTel ¢
y4eTOM  HOpMa-
TUBHBIX TpeOoBa-
HUM

Brnaoemw:

- Mertogamu T1I0-
CTaHOBKH po-
OneM wuccienoBa-
HUSL, aHau3a
ycioBuil, Gopmy-
JUPOBKU THUIOTE3
HCCIICA0BAHUS.

- MeTtogamu
0000meHuss  pe-
3yJAbTAaTOB Hay4-
HBIX HCCIIEIOBa-

HUH.

Ormpoc,
TOKJIaJI,
Ipe3eHTa-
st

IIxana
OlICHHBA-
HHS OIIPO-
ca
IIxana
OlLICHHBA-
HUA O10-
KJaaa
Ixana
OlLICHHBA-
HUA 1Ipe-
3eHTalluU

CIIK-2

[Toporosbiii

1.PaGota
yueOHBIX
THUSIX

Ha
3aHAg-

3namo:
- Metonsl u crio-

COOBbl  BBITIOJIHE-

Onpoc

Ixama
OlleH1Ba-
HUSI OIIPO-




OuennBae- Kpurepun | IIxkana
9rtan Onucanue
Mble KoMIle- | YPpOBeHb . OlleHHBA- | OllCcHHBA-
(¢hopmupoBanusi nokasareJiei
TEeHIHH HUA HHUSA
2.CaMoCTOATENb | HUS XUMHYECKOIO ca
Has pabora aHaM3a Yuems:
- Paborars ¢ xu-
MHYECKUMH  Be-
IECTBAMU C CO-
OIr0IeHuEM HOPM
TEXHUKH 0e3-
OITACHOCTH
- BrmonaaTs
CTaHJapTHHIC
OTepaly  OTpe-
NeJIEHUs XUMUYe-
CKOTO M CBOMCTB
BCIISCTB M MarTe-
pHUaIOB Ha MX OC-
HOBE
[Tponsuny- | 1.PabGota Ha | 3namo: Ompoc, [Ikana
TBIN y‘{e6HLIX 3aHs- | - MeToabsl M cIo- | JOKIaj, OLCHHUBA-
THAX coOBbl  BBINONIHE- | Ipe3eHTa- | HAA OTPO-
2.CaMoCTOSTENb | HUS XUMHUYECKOIO | LU ca
IIxana
Has paboTa aHainusza Yuemo: OlLlCHHBA-
- Paborars ¢ xu- HUS J10-
MHYSCKUMH  Be- Kiaja
IEeCTBaMHU C CO- IIxama
OI0JIECHUEM HOPM OLCHHBA-~
TEXHUKHU 0e3- HIE TIpe-
OITACHOCTH 3eHTatun
- BreimonsasTe
CTaHJapTHbHIC

orieparuu  orpe-
NEJIEHUs XUMUYe-
CKOTO W CBOICTB
BEIIIECTB M Mare-
pHaJIOB HAa HX OC-
HOBE

Brnaoemy:

- CnocobaMHu BEI-
MMOJIHEHUS] XUMH-
YeCKOT0 aHaJIn3a
¢ cOOJIFOIeHEM
HOPM TEXHUKH
0€30I1acHOCTH,




OueHnuBae-
MBbI€ KOMIIe-

YpoBeHb

Jran
(¢popmupoBanus

Onucanue
nmokKasarteJie

Kpurtepun
OllCHMBAa-

TCHIUH HUA

Ixana
OLICHUBA-
HUA
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y4acTHEeM

Onucanue MIKaJ OeHUBAHUS

IIkaja oueHUBaHUA ONPOCa

Kpurepun onenuBanuns

KoJ-Bo
0aJ1J10B

OTBeT NOJHBIN U COI[Gp)K&TCJIBHBIfI, COOTBCTCTBYCT TECME; CTYACHT YMECT apry-
MCHTHUPOBAHO OTCTAMBATHL CBOIO TOUKY 3PCHUS, ACMOHCTPUPYECT 3HAHUEC TCPMU-
HOJIOTHH JUCHHUIIIIMHBI

3-4

OTBeT B 1IEJIOM COOTBETCTBYET T€ME (HE OTPa’KEHbl HEKOTOPBIE ACTEKTHI); CTY-
JIEHT YMEET OTCTauBaTh CBOIO TOUKY (XOTS apryMEHTalusl HE BCEr/la Ha JIOJIXK-
HOM YpOBHE); JAEMOHCTPUPYET YJOBJIETBOPUTEIBHOE 3HAHUE TEPMHUHOJIOIMU
JUCLIUIIAHBI

OTBeT HENOJIHBIA KaK 110 O6T>€My, TaK U 110 COACPIKAHUTO (XOTH " COOTBCTCTBY-
€T TCMG); apryMCHTaluss HE HAa COOTBETCTBYIOLICM YPOBHE, HCKOTOPHBIC IIPO-
OJIEMEI C yr[OTpe6J'ICHI/IeM TCPMHUHOJIOTUN JUCITUTIIIMHBI

MIkana oueHUBAHUSA JOKJIAAA

Kpurepun onenuBanus

Koa-Bo
0aJ110B

I[OKJ'I&,Z[ COOTBECTCTBYCT 3asIBIICHHOM TEMC, BBIIIOJIHCH C IMPUBJICYCHUECM O0CTA-
TOYHOI'0 KOJMYCCTBA HAYUYHBIX U NPAKTHYCCKHUX UCTOYHUKOB 110 TEMC, CTYACHT
B COCTOSAHUHU OTBETUTH HA BOIPOCHI IO TEMC AOKJIaaa.

8-10

HOKJ’I&H B ICJIOM COOTBETCTBYET 3asIBIICHHOM TEMCE, BBITIOJIHEH C IMPUBJICYCHUEM
HECKOJIbKHMX HAaYYHBIX U INPAKTHYCCKUX UCTOYHHUKOB I10 TEME, CTYACHT B COCTO-
SAHUW OTBECTHUTH HA YaCThb BOIIPOCOB IO TEMC NOKJIaAa.

5-7

I[OKJ'IE[,Z[ HC COBCEM COOTBCTCTBYCT 3asIBIICHHOM TEMC, BBIIIOJIHCH C UCIIOJIB30Ba-
HHEM TOJIBKO 1 mimm 2 HUCTOYHHUKOB, CTYACHT AOITYCKaCT OIINOKH IIpU HU3JI0KEC-
HUU MaTepualia, HC B COCTOAHUH OTBETHUTH HAa BOIIPOCHI IO TEME JTOKJIaJa.

IIIkaa oueHUBAHUSA NPe3eHTALUN




Kpurtepuu oneHnBanus

Koa-Bo
0aJ1710B

[IpencraBnsiemass nHGOPMAITUS CHCTEMAaTU3UPOBaHA, IMOCIEA0BATEIbHA U JIOTH-
yecku cBsizaHa. [IpoGiema packpeiTa mogHOCTBIO. [Ipe3eHTanus oTpaxaeT oc-
HOBHBIE CTPYKTYpPHBIC KOMIIOHEHTBI PaOOThI: BBEACHHE, COJACPKAHUE M BBIBO-
JIbI, BKJIIOYAET WJUTIOCTPATUBHBIN Marepuan. IIIupoko MCrosib30BaHBI BO3MOXK-
HOCTH TexHonoruu PowerPoint.

8-10

[IpencraBisiemas nHGOpMaLKs B IIETIOM CUCTEMaTH3UPOBaHa, IOCIIEA0BATEIbHA
U JIOTHYECKH CBsi3aHa (BO3MOXKHBI HeOoublne oTkiIoHeHHs ). [Ipobmema pac-
kpeiTa. [IpencraBieHHas Mpe3eHTalrs HEMOJIHO OTPakaeT KOMIIOHEHTHI pado-
ThI, OTCYTCTBYET WJUIIOCTPATUBHBIA MaTephasl. BO3MOXXHBI HE3HAUYHUTEIILHBIC
ommOku nipu oopmiiennn B PowerPoint (He 6oJiee 1BYX).

5-7

[IpencraBnsiemass nHpopManusi HE CUCTEMATHU3MPOBAHA W/WJIM HE COBCEM IIO-
cnenoBarenbHa. [IpobieMa packpbiTa HE TOJIHOCTHIO. BBIBOIBI HE CIEIaHbl UITH
He oOocHOBaHEI. [Ipe3eHTalus He TpelcTaBicHa. BO3MOXKXHOCTH TEXHOJIOTHH
PowerPoint ncnoab30BaHbl JIUIIb YaCTUYHO.

0-4

5.3. TunoBble KOHTPOJILHBIE 32/1aHNUS WM HHbIE MATEPHAJIbI,

He00X0AuMBbIe VIS OLICHKU 3HAHWH, YMEHHI, HABBIKOB U (MJIH) ONBITA

AeATeJbHOCTH, XapaKTepHU3YIOINX ITanbl (JOpMUPOBAHUS KOMIIETEeHIHIi B polecce 0CBO-

eHus1 00pa3oBaTeJbHOI MPOrpaMMbl

IIpumepHas TeMaTHKA J0KJIA/10B

AN e

IpumepHas TeMaTHKA Mpe3eHTANMT
1. MeTOI[BI MAaKpOKOMIIOHCHTHOT'O aHaJIN3a MOJUMCTAJNIMYCCKUX Py
2. Meroasl onpenenenusi FeO (3akucHoOro *ene3a) B mopoaax

[99)

MeTtoab! onpeiesienrs KapOOHAaTHOTO yriepoa B mopoaax
4. Meroasl onpeieNeHUsI PEAKO3EMENbHBIX 3JIEMEHTOB B IOPOJAX U pyaax

HpnMepm,le 3aJaHMs Ui MOATrOTOBKH K OIIpocamM

1. TlpuBemuTe X071 aHaAM3a PyA U TOPHBIX MOPOJ IO CXEMe, MpeAToararomieil ux mpeasa-

PUTCIIBHOC CIUIaBJICHUEC C THAPOKCUAOM U IMEPOKCUIOM HATPHUH.

2. IlpuBenuTe X0n aHaNM3a pyA U TOPHBIX TOPOJ IO CXEMe, MPEAToJararoniel ux mpeasa-

pUTEIBHOE CIUIaBIICHUE ¢ OYpOIl M COTOM.

3. B uem 3akio4aroTcsi 0COOCHHOCTH OIIPECACIICHUSA KPEMHUA B MOpOJAaX € NPUMCHCHHUEM

Qg depeHInaIbHO-CIeKTPO(HOTOMETPHUUECKOro MeToa?

CpaBHI/ITCJII)HaH XapaKTCPUCTHUKA METOAOB OIMPCACIICHUA KPEMHUS B réoMarepraiax
CpaBHI/ITCJ'IBHaSI XapaKTCPUCTUKA METOAOB OIMPCACIICHUA AJIIOMUHHA B reoMaTepuraiax
CpaBHI/ITeHBHaﬂ XapaKTCPUCTHUKA MCTOAOB OIMPCACIICHUSA TUTAHA B r€OMaTCpraIax

CpaBHI/ITeHBHaﬂ XapaKTCPUCTHUKA METOAOB OIIPCACIICHUSA q)OC(l)Opa B reomMarcpuaiax
CpaBHI/ITeHBHaﬂ XapaKTCPUCTUKA MCTOAOB OIMPCACIICHUSA MapraHiia B reoMaTepuruaiax




4. B 4eM 3aKiroy4aroTCsi OCOOCHHOCTU ONPEIEICHHs ATIOMUHMS B IOPOJAX C MPUMEHEHUEM
peareHTa aHTpazoxpom?

5. B uem 3axiro4aroTcsi 0COOEHHOCTH OIPENEICHUs AIFOMUHMS B TIOPOJIaX C IPUMEHEHUEM
peareHTa aJfOMUHOH?

6. B uem 3akmouarorcs pasnuums onpezeneHus Qocdopa B mopojax ¢ NPUMEHEHHEM
<OKEIITOTO» U «CUHEro KOMIUIEKCay?

7. Kakyro nocyay UCIob3yIOT AJIs CIUIABJIEHUS U CIIEKaHUs 00pa3lioB B XO/€ ONpe/IeIeHUs
MaKpOKOMIIOHEHTOB B FOPHBIX ITOpoiax?

8. IlpuBenurte X0 aHaIU3a PyA M TOPHBIX OPOJ IPU CHEKTPOPTOMETPUUECKOM OIpeelie-
Huu pocdopa.

9. IlpuBemuTe X0 aHAIM3A PYJ U TOPHBIX MOPOJ MIPU CIIEKTPOPTOMETPUIECKOM OTIpeiene-
HHUY Maprafua.

IIpumepHbIe BONPOCHI K 3a4ETY

1. Ilepeuncnaure MeTOJbl, KOTOpbIE HAXOJAT IIMPOKOE NMPUMEHEHHE IpPU aHAJIU3€e IMpoo
reoMaTepuasos.

2. JlaiiTe CpaBHUTEIbHYIO OLICHKY JIBYX METOJIOB (Ha BbIOOP) C TOUKHU 3PEHUS BO3MOMKHO-
CTH U OTPAaHUYEHUN IPU aHAJIU3€E Fe0JIOTHYECKUX 00pa31ioB?

3. Kakue 3agauu pemaroT ¢ NOMOILBIO XUMHUYECKOI0 aHAJIN3a Ie0JIOTHYECKUX 00pa31oB?

4. Tlouemy pe3ynbTaThl aHAJIH3a TOPHBIX TOPOJ KaK MPaBUIIO BRIPAXKAIOT Ha MpoO0y, HE CO-
JiepKallyt0 TMTPOCKONINYECKOH Biaru?

5. Kakue ciocoObl BIpak€HUs pe3yJIbTaTOB HCIOJIb3YIOT B HACTOSAIIEE BPEMs B aHAJIM3E
reomaTepuaaoB?

6. Kakue Tpe6oBaHMs NPEIBIABIAIOTCA K TOYHOCTH METO/I0B U3MEPEHHSI TOPHBIX OPOJ
pyn? Kakoii JOKyMeHT periiaMeHTHpYyeT 3TU TpeOoBaHus?

7. UrTo Ha3bIBAIOT BAJIOBBIM COCTaBOM MOYBHI? KaknuMu MeTogamMu €ro onpeesstor?

8. IloueMy pe3yibTaThl BAJIOBOTO aHAJIN3a MOPOJ KaK MPABUJIO MIPEICTABIISIOT B BUJE
MacCcOBOM JOJIM OKCHJIOB 3JIEMEHTOB?

9. Kakne MaKpOKOMITOHEHTHI KaK IIPaBUJIO ONPEAEISAIOT IPU BBINIOJIHEHUH BaJIOBOTO aHa-
nu3a KapOOHATHBIX opoa?

10. Kakne MakpOKOMIIOHEHTBI KaK IIPaBUJIO ONPEAEIAIOT IIPH BBIIIOJHEHUH BAJIOBOTO aHa-
JIM3a CWIMKAaTHBIX 1TOpoa?

5.4. Metoanueckue MaTepuaibl, ONpeaesiiolue Npoueaypbl OeHUBAHUS 3HAHMI, yMe-
HUii, HABBIKOB U (MJIM) ONbITA A€eSITEJIbHOCTH,
XapaKTepU3yIUX 3Tanbl GopMHUPOBAHUA KOMIIETEHIIUI
dopMaMH TEKYIIETO KOHTPOJIS SBISIOTCS ONPOC, TOKIAM, MPe3eHTaIHS.

[TpomexyTouHas aTTecTaius MpoBOAUTCS B (hopMe 3adeTa BO 2 ceMecTpe. 3adeT mpoBo-
IUTCs 1O BompocaM. Ha 3adere mMarucTpaHThl TOJDKHBI JJaBaTh Pa3BEPHYTHIE OTBETHI HA TEOpPe-
TUYECKUE BOMPOCHI, MPOSBIISS YMEHHE JIENNaTh CAMOCTOSATENbHBIE 0000IIEHUS U BBIBOJIBI, IPHUBO-
ISl IOCTaTOYHOE KOJIMYECTBO MTPUMEPOB.

MaxkcuManbHOE KOJTHMYECTBO 0allioB, KOTOPOE MOXKET HaOpaTh MarucTpaHT B TEUYCHUE
ceMecTpa 3a pa3audHbie BUABI paboT — 80 Oamios.

MuHuMabHOE KOMMYECTBO OayiOB, KOTOPHIE MAarMCTPaHT JOJDKEH HaOpaTh B TEUYECHUE
ceMecTpa 3a TeKyIIui KOHTPOJIb, paBHseTcs 40 Gammam.



MakcumanpHasi cyMMa 0ajioB, KOTOPhIE MaruCTPaHT MOXKET TMOJy4HTh Ha 3adere — 20
0aJIoB.

HUmoeosas oyenxa 3Hauuii CTYACHTOB 0 M3y4aeMoW aucuuruinHe coctaiser 100 Gai-
JIOB.

[IkaJia oneHNBAHNUA 324Y€TAa

Kputepuit onenuBanus banbt

[TonHO packpbITO cojiepKaHUE Marepuaia B 00ObeMe Ipo- 20
I'paMMBbI; Y€TKO W HNPABUJIBHO AaHbI OIMPCACICHUA W PACKPLITO CO-
ACPIKaHUC HOHﬂTHﬁ; BCPHO HCIIOJIB30BAHbI HAYYHBIC TCPMUHBI; IJIA
A0Ka3aTCJIbCTBa HCIIOJb30BAHbI PA3JIMYHBIC YMCHHUA, BBIBOABI H3
Ha6J'IIOI[eHI/H>'I U OIIBITOB; OTBCT CaMOCTOSITeJIBHbe/'I, HUCITIOJIB30BAaHbI
paHee puoOpeTeHHbBIE 3HAHUS.

PackpbITO OCHOBHOE COEp:KaHHE MarepHajiga, B OCHOBHOM 15
NPABUIILHO JaHbl ONMpPECTICHUS MOHITHI M MUCIOJb30BaHbl HAYYHBIC
TEPMHUHBI;, ONPEACICHHS MOHITHH HENOJHbBIC, IOMYIICHbl HE3HAYH-
TEJIbHBIC HAPYIICHHUS IMOCICIOBATEIBHOCTH M3JIOKEHUS, HEOObIINE
HETOYHOCTH IPU MCIIOJIb30BAHHH HAYYHBIX TSPMUHOB HIJIA B BBIBOIAX
1 0000IIEHUAX U3 HAOJIIOAEHUH U OIBITOB.

YCBOGHO OCHOBHOE cCOAEpkKaHHE y4eOHOro Marepuaia, HO 10
W3JI0KEHO (hparMeHTapHO, HE BCEr/a IOCIIe0BATEIbLHO; Onpeere-
HHS TIOHATHH HEAOCTAaTOYHO YETKHE, HE MCIIOJH30BaHLI B KAaUSCTBE
JIOKa3aTeJIbCTBA BBIBOJIBI M O0OOIIEHHS M3 HAOMIOACHHUI U OIBITOB
VI JOMYIIEHBI OMIUOKHU MPU WX W3JI0KECHUU; TOMYIICHBI ONIHOKH U
HETOYHOCTU B MCIOJIb30BAHUM HAYYHOW TEPMHUHOJIOTHH, OIpEaee-
HUH TIOHSITHMN.

OcHOBHOE coJiep;KaHnuE BOIPOCA HE PACKPBITO; HE JAHBI OT- 0
BETHl Ha BCIIOMOTATENIbHBIE BOIPOCHI; JOMYILIEHbI IpyOble OINOKHU B
OIpEEIICHUY TIOHATUH, IIPX UCTIOIb30BaHUN TEPMUHOJIOTHH.

HToropas mkaJjia BLICTABJIECHHS OLIEHKH 10 IUCHUILINHE

HToroBas olieHKa M0 AUCHUUIUIMHE BBICTABISETCS MO NMPUBEICHHON HIbke mikaie. [Ipu BbI-
CTaBJICHUH UTOTOBOM OLIEHKU MPEIo/iaBaTeieM yunuThIBaeTcs paboTa oOydarolerocss B TeUeHHE
OCBOEHUS JUCLMIUIMHBL, @ TAK)KE OIIEHKA 10 TPOMEKYTOUHOM aTTeCTal|H.

KoanuectBo 0as10B OueHuBaHue N0 TPAAUIMOHHOM
cucreme
41-100 3auTeHo
040 He 3auteno
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6. YYHEBHO-METOAUYECKOE U PECYPCHOE OBECIIEYEHHE
JNCHUIIVIMHBI

6.1. OcHoBHas uTeEpaTypa
Anommn, I''H. Xumuueckuii ananu3 B reojiorud u reoxumuun / I'. H. Anomun, B. A. Bo0-
pOB, B.JL Taycom.- Hoocubupck,2016. — 620c.
https://www.rfbr.ru/rffi/ru/books/o _1967276#1
AHanmuTHueckass Xumus: yudeb. mocobwe st By3oB/ A. W. Amapnes, I'. K. Jlynenko,
T. Il. AnekcangpoBa, A. A. KazakoBa. — 2-e usn., ucnp. u gon. — M.: FOpaiit, 2023. —

107 c.—Texkct: oanektponnbld // OOpa3oBarenpHas 1uiatdopma HOpait [caliT]. —
URL: https://urait.ru/bcode/514150 (mata oopamenus: 11.01.2024).
AunekcanzipoBa, . A. AHanutudeckas xumus.- B 2 ku. Ku. 1. Xumuyeckue metoasl aHa-

nau3a: y4e0. u mpakTUKyM ajis By30B / O. A. Anekcanaposa, H. I'. INaiinykoBa. — 3-¢ u3g,.,
uctp. u gor. — M.: FOpaiit, 2022. — 537 c.— Texkcr : anektpoHHbIN / OOpa3oBaTenbHas
wiatdopma FOpaiit [caiit]. — URL: https://www.urait.ru/bcode/489395

6.2. JlomostHuTEIbHAS JIUTEpaTypa
bap6anart, 0. A. OCHOBBI aHATUTHYECKOH XUMHUU: TPAKTHUECKOE PYKOBOJCTBO : PYKOBOJI-
ctBo / 0. A. bapbanar ; mox penakumeii FO. A. 3omorosa [u ap.]. — 3-e u31. — MockBa :
JlabGopatopus 3nanui, 2021. — 465 c. — ISBN 978-5-906828-21-7. — TekcT : 37€KTPOH-
HBII /! Jlanb : AIIEKTPOHHO-OMOTMOTEeYHAs cucrema. — URL:
https://e.lanbook.com/book/176413
MawmonroB, B. I'. XumMuuecknil aHanu3 MOYB M HCHOJIB30BAHUE AHATUTHUYECKUX JAHHBIX.

JIaGopaTopHBIi PaKTHKYM : ydyeOHoe mocobue i By3oB / B. I'. MamoHnTOoB. — 2-¢ u3n.,
crep. — Cankr-IletepOypr : Jlans, 2021. — 328 ¢. — ISBN 978-5-8114-6860-7. — Tekcr :
NeKTpoHHBIH  //  Jlamp  :  snekTpoHHO-OMOnmoTeuHas  cucrema. —  URL:

https://e.lanbook.com/book/152656

6.3. Pecypchl nuHGOpPMAIIMOHHO-TEJIEKOMMYHHUKAIIMOHHO# ceTn «AHTEepHeT»
http://www.rsl.ru - PI'b Poccuiickast rocyaapcTBeHHas OuOiaroTeka

http://ben.irex.ru - BEH bubnnoreka ecrecTBEHHBIX HayK

http://www.gpntb.ru - ['ocynapcTBeHHas myOnuyHas Hay4YHO-TeXHHUYECKas Onbauorexa
http://ban.pu.ru - BAH bubnnoreka AkagemMuu Hayk

http://www.nlr.ru - PHB Poccuiickas HanmoHanbHas OHOIHOTEKA
http://www.lib.msu.su - bubnmuorexka MI'Y
OnekTpoHHO-OMbMoTeuHas cucrema Jlans https://e.lanbook.com
000 «2nexkrponHoe u3natenbcTBo FOpaitT» https://urait.ru

7. METOAUYECKHUE YKA3AHMUSA ITO OCBOEHUIO JUCHUTIJIMHBI

. Mertoauueckue PECKOMCHAAIINU IO OPraHu3anuu CaMOCTOSTENLHOMI pa6OTLI CTYACHTOB

8. ”TH®OOPMAIIMOHHBIE TEXHOJIOI'MA JJIAA OCYIHIECTBJIEHUSA
OBPA3OBATEJIBHOT'O NTIPOLECCA 110 JMCIHHUTIJIMHE

JInueH3noHHOE POrpaMMHOe obecnieyeHue:
3apy6exnoe: Microsoft Windows, Microsoft Office
OteuectBennoe: Kaspersky Endpoint Security


https://www.rfbr.ru/rffi/ru/books/o_1967276#1
https://urait.ru/bcode/514150
http://www.rsl.ru/
http://ben.irex.ru/
http://www.gpntb.ru/
http://ban.pu.ru/
http://www.nlr.ru/
http://www.lib.msu.su/

CBo001HO pacnpocTpaHsieMoe IPOrpaMMHoOe o0ecredeHne:

3apyo6exnoe: Google Chrome, 7-zip

OteuectBennoe: OMC Ilneep (s BoctiponsBeeHUsS DIEKTPOHHBIX Y4eOHbIX Moy-
nen)

NudopmannonHbie cIpaBOYHbIEe CHCTEMbI:
Cucrema «KoncynprantlInrocy

IIpodeccuonaibubie 6a3bl JAHHBIX:

fgosvo.ru — [lopran denepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB
BBICIIIET0 00pa30BaHUsI

pravo.gov.ru - OQunuanbHbli HHTEPHET-NOPTAN IPaBOBON MHGOPMAIIUU
www.edu.ru — @exepanbabiit mopran Poccuiickoe oOpa3zoBaHume

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJIMHBI

MarepuanbHO-TEXHHUECKOE 00eCTIeYeHNE IUCIUIIMHBI BKIIOYAET B ce0s:

- yueOHble ayIMTOPUHM U1 IPOBEICHHs YUeOHbIX 3aHATHH, OCHAIIEHHbIE 000PY0BaHUEM
U TEXHUYECKHUMHU CpeACTBaMU 00yueHHsl (KOMIUIEKT yueOHOM Mebenu, J0cKa, IPOeKTOp MOBeC-
HOM, KOMIIBIOTEP CTAIMOHAPHBINA - MOHOOJIOK);

- MOMEUICHUS Il CAaMOCTOSATEIbHOW pabOThl 00YYaIOIIMXCs, OCHAICHHBIE KOMIIBIOTEP-
HOW TEXHUKOH, MOJKIIOYCHHBIE K ceTh WHTepHeT, oOecredeHHbIE AOCTYIIOM K JJIEKTPOHHOMN
UHPOPMALIMOHHO-00pa30BaTebHON cpene ['ocymapCTBEHHOrO YHUBEPCUTETa IPOCBEIICHUS:
[epCOHAbHbIE KOMIIBIOTEPHI C MOJKIOYEHHEM K ceTu MHTepHeT u olecrneyeHueM J0cTymna K
3JIEKTPOHHBIM OMOIMOTEKaM U B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTeIbHyIO Cpey YHU-
BEPCUTETA, T0CKA;

- TMOMEILEHHUE JUIsI CAMOCTOSITEIbHON PabOThl Ul MHBAIMIOB U JIUI] C OrpPaHUYCHHBIMU
BO3MOYKHOCTSIMH 3710POBbSI, OCHAILIEHHOE KOMITbIOTEPHOIN TEXHUKOMU, IOJKIIOUEHHOM K ceTH MH-
TEpHET, 00ECHEeYeHO JOCTYIIOM K 3JIEKTPOHHO-00Pa30BaTEIbHOU cpele YHHUBEPCUTETA: KOM-
IUIEKT y4yeOHON MeOenu, NepCcOHAIbHbIE KOMIBIOTEPHI C MOJKIIOYEHHEM K ceTu MHTepHeT u
o0OecrieyeHreM JOCTyNa K AJIEKTPOHHBIM OMOIHMOTEKaM M B AJIEKTPOHHYIO HH(OPMalMOHHO-
o0Opa3oBaTenbHyl0 cpeny loCyapCTBEHHOTO YHHMBEpPCUTETa MPOCBEIICHUS, JO0CKa, MPOEKTOp
MMOJBECHOM;

- B TOM 4YHCJIe, MATEePHATbHO-TEXHUYECKOe oOecneyeHne NPAKTHYeCKOH MOATr0TOB-
KM 10 JTUCHHUILINHE:

- nabopaTopHOEe MOMelIeHne, ocHalleHHoe o0opynoBanueM (Kommiekr yueGHOM Mebe-
U, nocka, Jlaboparopusie cToibl Habop Ne 9 6/H, JlabopaTopHbIe paKOBUHBI, AHAIU3ATOP pPa3-
MepoB HaHoyacTull (0.8 HM 10 - 6.5 Mkm) Nanotrac, Becol anektponnbie, Bonst™merp, BoTsik-
HOM mikag, McTounuk nutanus mocTtostHHOro Toka, Konmykromerp 6/H, MarnutHas memanka
6/, Mydenbnas neus 6/H, [loaspumerp, [lpubop mia onpeneneHus: TemnepaTypsl MIIaBICHUS
6/u1, Kapmannsiit pH-metp J1a6-1800, Criektpodoromerp 6/H, CymmmbHblil mikag 0/H).


http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

