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PABOYASA NPOrPAMMA YYEBHOWU OUCLUUMIIUHDBI
51.B.[0B.03.02 Cuctema MeToa0oB B NOYBOBEAEHUU

1. Koa n HammeHOBaHMe HanpaBneHUA NoAroToBKM/cneuuanbHOCTU:
06.03.02 lMNo4yBoBeaAEHNE

2. Mpodnnb nogroroBku/cneunanusauus:

YnpaBneHue 3emMenbHbIMU pecypcamm

3. Ksanudukauusa (cteneHb) BbIMyCKHUKA:

bakanaspuat

4. ®dopma oby4eHus:

OyHas

5. Kadeagpa, orBevarowasn 3a peanusaymio AUCLUUNIINHDI:

Kadegpa akonoruun n 3aeMenbHbIX pecypcoB

6. CoctaButenu nporpamMmmbi:

Kanamnaat 6uonornyeckunx Hayk, goueHT Ctaxypnosa Jlapuca AmutpresHa

7. PekomeHAaoBaHa:

HMC mepguko-6uonornyeckoro dakynbteTta, NpoTokon Ne 3 ot 22.04.2024 r.
8. Y4yeOHbIN rop:

2027-2028 CemecTpbl: 7, 8

9. LUenuun3apayn y4ye6HOW ANCUUNMIINHDI:

Llenb ancunnnmHbl: cchopmmnpoBaTth y 00yqaOLNXCs TEOPETUYECKNE N NPAKTUYECKME 3HAHMS METOOO0B U NPUH-
LMMOB, UCMOMb3yEMbIX B MOYBOBEAEHUUN, @ TAKKE HaBbIK MPUMEHEHNS NOMYYEHHbIX 3HAHWIA NPU PELUEHNN Npo-
deccrmoHanbHbIX 3agavq.

3agaym ANCUMnInHbIL:

- CdopmupoBath y 06y4aroLLMXCa 3HaHNSA OCHOB M MPUHLMNOB METOLAOB NCCIEL0BaHMI B MOYBOBEOEHNN.

- O3HakoMnTb 0BYy4alLWMXCA C TEXHUYECKUMN M METPOSTOTMYECKUMUN XapakTepucTukaMm nabopaTopHbIX
npubopoB, 000OpPyooOBaHUA W MaTepUanoB, MWCMOMb3yeMblX AN aHanm3a XUMUYECKUX, U3MKo-
XUMUYECKNX, PU3NYECKNX, SKONOTMYECKNX N TOKCUKONOTMYECKUX NOKa3aTernen noys.

- O3HakoMnTb 06Yy4alLWMXCa CO CTaHgapTaMu, yCTaHaBMMBaOLW MM TpeboBaHMS K TOYHOCTU 1 MpeLunan-
OHHOCTU METOL0B U3MEPEHUI NoKkasaTenen noys.

- O3HakoMnTb 0Oy4alroLMXCA C aTTEeCTOBaHHbIMM MeToauKaMu NpoBeaeHNsl aHanmaa CBOMCTB U cocTaBa
NnoyYs..

- Hayuntb oby4atomxcs BoidMpaTe METOOUKM NPOBEAEHUS NAabopaTOpPHOro aHanmMa3a ¢ y4eToM 3agad uUc-
cneaoBaHuii, 0COBEHHOCTEN NOYB M METPOSTOTMYECKNX XapaKTEPUCTMK aTTECTOBAHHbLIX METOAMK aHanum-
3a.

- BbipabotaTtb y 06y4aoWmxcsa NpakTM4eCKUn HaBblK MPUMEHEHWS] COBPEMEHHbBIX METOL0B B MOYBEHHbIX
nccneaoBaHnsix Ans peleHns 3agay B npodeccuoHarnbHOM 4eaTeNbHOCTH.

10. MecTo y4yebHOW aucuunnuHbI B cTpykType OOI:
Bnok 1. AncumnnuHbl (mogynwn), 4acTb, dopMmpyemas y4acTHMKkaMmm obpasoBaTenbHbIX OTHOLUEHWIA, ANCLIK-
NMAvHbI NO BbIOOPY



11. NMnaHupyeMble pe3ynbTaTbl 06yYeHUsA No AucuunnanHe/Moaysno (3HaHUA, YMEHUSA, HaBbIKW),

COOTHEeCEeHHbIle C naHnpyemMmbiMn pe3yribTataMun oCBOeHUA oGpasoBaTeanoﬁ nporpamMmmbl (KOM-

netTeHUNAMun BblﬂyCKHVIKOB) U MHOUKaTopaMn nx 4OCTUXXKeHuA:

Kog v HasBaHuMe KoMne-

Kof v Ha3BaHune nHgunkaro-

3HaHI/IFI,yMeHI/IFI,HaBbIKI/I

TeHUumn pakomneTeHunn
MK-1 CnocobeH npoBo- | [1K-1.4 OcyuwecTBnsieT mMe- | 3HaTb: OCHOBbI U MPUHLUMUMBI METOAOB UC-
OnTb MOYBEeHHble obcre- | ToAn4Yeckoe  pPYKOBOACTBO | CNeAOBaHUA B MOYBOBEOEHUN; TEXHUYe-

OOBaHNSA B 4acTu KPYMHO-
MacwiTabHoM MOYBEHHOM
CbEMKN,  KOPPEKTUPOBKU
MOYBEHHbIX KapT, WHXe-
HEePHO-3KOMOrM4YECcKnX
N3bICKaHUN

nabopaTopHbIMKM  KUccneao-
BaHMSIMW, aHanuaupyeTt wu
OLEHUBAET COCTOSIHME U Ka-
4YecTBO NOYB MO pe3ynbTa-
TaM nabopaTopHbIX uccne-
[oBaHUN

CKME M METPONOrMYECKNEe XapaKTEPUCTUKM
nabopaTopHbIX NpubopoB, obopyaoBaHMSA
N MaTepuanoB, UCNOMb3yeMbIX A4St aHanu-
3a XMMUYECKUX, (PUINKO-XUMUYECKMX, bu-
3UYECKUX, IKOINOTMYECKMX M TOKCUKOMOrU-
Yeckux nokasaTernen MouB; CTaH4apThl,
ycTaHaBnueatowmne TpeboBaHUsS K TOYHO-
CTU U NPELM3NOHHOCTU METOAOB U3Mepe-
HWA nokasaTernen noye; aTTeCcTOBaHHble
METOLMKM NPOBEOEHMST aHanM3a CBOWCTB U
cocTaBa MoyB.

YMeTb: OCyLEeCcTBNATbL BbLIOOP METOAMK
npoBefeHnss nabopaTtopHOro aHanusa C
y4yeToM 3ajay uccrnenoBaHui, OCOBEeHHOo-
CTEN NOYB N METPOSIOTMYECKUX XapaKTepu-
CTMK aTTECTOBaHHbIX METOAMK aHanmaa.

BnaneTb: HaBblKOM NpuUMEeHEeHnA coBpe-
MEHHbIX METOAOB B MOYBEHHbIX UCCReno-
BaHUSX ONS pelleHust 3agady B npodeccu-
OHanbHOW AEeATENbHOCTMW.

12. O6bemM AncumniuHbI B 3a4eTHbIX eaMHULUax/yac:

4/144

dopma NpomMexyTO4YHOW aTTecTauum:

3ayeT,3a4eT C oL eHKoM

13. TpyAOeMKOCTb NO BUAam y4ebHoOM paboTbl

Bua yuebHowm paboTbl Cemectp 7 CemecTp 8 Bcero
AyauTopHbIEe 3aHATUS 38 36 74
JleKUMOHHbIe 3aHATUA 12 18 30
MpakTnyeckme 3aHATUSA 26 18 44
JTabopaTopHbIe 3aHATUSA
CamocToaTenbHas paboTa 34 36 70
KypcoBasi paboTa
MpomexyTodHasa atTecTaums
Yacbl Ha KOHTPOJb
Bcero 72 72 144

13.1 CopepxaHne AUCLUUNIIUHBI

n/n HanmeHoBaHue pasgena CopepxaHue pasgena Peanusauuns paspena AMCLMNIMHbI C
ONCLUUNMNUHBI ONCUMNNNHBI NOMOLL b OHNanH-kypca, QYMK
JleKumoHHbIe 3aHATUA
1 MpenctaeneHne o Hayy- | [MoHATMe «meToa» W ero PasmelleH Ha nnatcopme «3Irnek-
HOM MeTofe MEeCTO B uccnegosaTtesb- TPOHHbIA YHUBEPCUTETY
ckon pabote. Onpegene- | https://edu.vsu.ru/course/view.php?id=
HUe, CYLIHOCTb, COCTaB- 15476
Hble 4acTMu.
2 MouBa n no4dBooGpasosa- | [loHATME O  npouecce. PasmelleH Ha nnaTtdopme «3rnek-
TernbHble npoLecchbl Nepapxus MOYBEHHbIX TPOHHbIN YHUBEPCUTET»
npoueccoB no A.A. Poge. | https://fedu.vsu.ru/course/view.php?id=




OOwme 3aKOHOMEpPHOCTHU
NpPoTEKaHMss W  CBOWNCTB
NMOYBEHHbIX npoLieccos
(MMKpo-u  MakponpoLec-
cbl). BaxHenwme 4actHble
noysoobpasoBaTesibHble

makponpouecchl. OCHOB-
Hble MPUHUMMbLI UCCreao-
BaHWsA MoYB.

15476

[MouBEHHLIN MeToq

WcTtopna Bonpoca. Knac-
cuukauma MeTodoB B
noysosegeHun. CpaBHu-
TenbHo-reorpaduyeckuii

MeToz uccrenosaHuns
Nno4s, ero CyTb U BO3MOX-

HOCTUW, YCMOBMSI WCMOSb-
30BaHuA. OcobeHHOoCTU
n3yyeHus NMOYBEHHOro

npocuns. CraumoHapHble
MeTodbl, UX CyTb U BO3-
MOXHOCTU Ons U3yvyeHus
NMOYBEHHbIX NPOLIECCOB.
.MeTon mopgenupoBaHus,
€ro BO3MOXHOCTWU W 3Ha-
YyeHne Ans M3yYeHusa OoT-
OenbHbIX  MUKponpoLec-
COB.

PasmelleH Ha nnatcopme «3nek-
TPOHHbIV YHUBEPCUTET»
https://edu.vsu.ru/course/view.php?id=
15476

OcobeHHOCTM MouYBbl  Kak
obbekTa nccrnegoBaHus.

CocTtaB 1 cBoKCTBa TBEP-
non dasbl noys. lNokasa-
Tenu duU3n4Yeckoro, XMmm-
Yeckoro, dm3unko-
XUMUyeckoro n Guonoru-
YEeCcKOro COCTOSIHUSI MOYB.
Knaccuyeckne MeToabl
aHanusa noys. BuounHgwm-
Kaumsa n bnomnHamMKaTopbl.
lMepcnekTuBbl  MCMNONb30-
BaHMA MeTogoB buoTtecTa.

Pa3melleH Ha nnaTtdopme «3nek-
TPOHHbIN YHUBEPCUTET»
https://edu.vsu.ru/course/view.php?id=
15476

Ponb CcOBpPEMEHHbIX UH-
CTPYMEHTamnbHbIX METOO0B
B MCCregoBaHUM cocTaBa
N CBONCTB No4B

[ocTtonHcTBa M HegocTaT-
Ku WHCTPYMEHTaInbHbIX
MEeTOOOB aHanmsa MouB.
OcHoBHble  TpeboBaHus
npu BbIbOpe meToda WuC-
cneposaHnn.  Knaccudum-
Kauus COBPEMEHHbIX WH-
CTPYMEHTanbHbIX METOA0B
nccregoBaHvs NoYB.

PaamelleH Ha nnatdopme «Ornek-
TPOHHbIN YHUBEPCUTET»
https://edu.vsu.ru/course/view.php?id=
15476

OnekTpoxummyeckne  Mme-

TOAObl aHanMaa.

MpUHUUNBI  3NEKTPOXNMMU-
yeckux MeTodoB aHanusa.
lMoTeHumomeTpus, CyLL-
HOCTb MeToda, [OOCTOWH-
cTBa N HegocTaTku. Bonb-
TamnepomeTpus, cyL-
HOCTb MeToda, [OOCTOUH-
CTBa M HegocTaTtku. Kyno-
HOMETpPUS!, CYLIHOCTb Me-
Toda, AOCTOMHCTBA U He-
poctatku. [Mongaporpadu-
yeckme MeTodbl, UX BO3-
MOXXHOCTb [OCTOMHCTBA M
HeOoCTaTKu

Pa3meLlleH Ha nnatdopme «3rnek-
TPOHHbIN YHUBEPCUTET»
https://edu.vsu.ru/course/view.php?id=
15476

CnekTpanbHble
aHarnuaa.

MeToabl

MeTogbl  MOMeKkynspHon
CNeKkTpodoTOMETPUN,
npuvHUMN MeToda, [OoCTo-

PasmelleH Ha nnatdopme «3Irnek-
TPOHHbIV YHUBEPCUTET»
https://edu.vsu.ru/course/view.php?id=




WMHCTBa N HegocTaTkn. Me-
ToAbl aTOMHOW CMEKTpo-
doTtomeTpun:  1)ATOMHO-
3MUCCUOHHaA cnekTpodo-
TOMEeTpUs (nnameHHas
doTomeTpUs, aTOMHO-
3MUCCUOHHAA cnekTpodo-
TOMETPUSA, PEHTreHdno-
pecueHTHas  CreKTPOCKO-
nns).

2) ATOMHO-
abcopbunoHHasl cnekTpo-
doTomeTpUs. MpuHUMN
MeToda, [OOCTOMHCTBA W
HegoCTaTKu.

15476

MeToabi AEKTPOHHOMN
npoceeymBalrolLlen n pac-
TBOPOBOW MUKPOCKOMUA

MpuHumMn meToga anek-
TPOHHON npoceeyvmnBalo-
en u pacTBOPOBOWN MUK-
pockonun.  Bo3MOXHOCTb
UCMomnb3oBaHUsa Ons unay-
YEHMSA MOYBEHHBIX MUKPO-
npoLecCoB.

Pa3melleH Ha nnatdopme «3nek-
TPOHHbIV YHUBEPCUTET»
https://edu.vsu.ru/course/view.php?id=
15476

HenTpoHHo-
aKTMBALMOHHbIN
(HAA)

aHanu3

MN3oTonHblE MeToabl UC-
cnegoBaHWs B MO4YBOBE-
neHun. PagnoaktuBHble U
cTabunbHble n30TOonMbI.
MpuHUMNBLI U HanpaBneHus
ncrnonb3oBaHna ctabunb-
HbIX W30TOMOB B MOYBEH-
HbIX uccnepgoBaHuax Oc-
HOBblI MeToAda pasgeneHus
CcTabunbHbIX M30TOMNOB,
YCTPONCTBO macc-
CrNeKkTpomeTpa. Paawno-
yrnepogHbin  (pagmokap-
OOHOBbIN)  MeTon,  ero
NPUHUUN N NPUMEHEHME B
NoYBOBEAEHUNN.

Pa3melueH Ha nnatdopme «3Inek-
TPOHHbIN YHUBEPCUTET»
https://edu.vsu.ru/course/view.php?id=
15476

10

Xpomatorpadudeckue me-
TOoObl aHanm3a

CywHocTb MeTOOa raso-
BoM xpomaTtorpacuu. [o-
CTOMHCTBA W HeaoCTaTKW.
Bo3MOXXHOCTb  MCMNOSb30-
BaHWUsl rasoBOM XpomaTo-
rpacdoun Oans oueHkn Ouo-
XUMUYECKNX MPOLECCOB B
noysax.

PaamelleH Ha nnatdopme «Ornek-
TPOHHbIN YHUBEPCUTET»
https://edu.vsu.ru/course/view.php?id=
15476

11

Tepmmyeckne wn MarHuT-
Hble MeToAbl B MOYBEHHbIX
nccreoBaHmsax

CyWHOCTb TEPMMYECKOro
MeToga aHanmMsa u nep-
CMEeKTUBbI €ro MCMnonb3o-
BaHWs B MOYBEHHbIX MC-
cnegoBaHusix. MarHutHble
MeToAbl.

Pa3meLlleH Ha nnatdopme «3rnek-
TPOHHbIN YHUBEPCUTET»
https://edu.vsu.ru/course/view.php?id=
15476

12

JncTaHUMOHHbIe MeToabl

OnTtuyeckne meToabl Ou-
CTaHUMOHHOIO  30HAUPO-
BaHus. MeTtoabl paguorno-
KaUMOHHOroO  30HAMpPOBa-
HMUS  3eMHbIX MOKPOBOB.
HasurayuoHHble

cuctembl:GPS, NAUTILUS

Pa3melleH Ha nnatdopme «3rnek-
TPOHHbIVA YHUBEPCUTET»
https://edu.vsu.ru/course/view.php?id=
15476

npaKTI/I'-IeCKVIe 3aHATUA

1 MpenctaeneHne o Hayy- | Knaccudukauma meTtonos
HOM MeTofe B NOYBOBEAEHUMN.
2 MouyBa ¥ no4BooGpas3oBa- | XapakTepHble OCOBEHHO-

TeJlbHble NpouecChl

CTU TOYBEHHbLIX CUCTEM.




KauectBa no4BeHHbIX Cu-
CTEM: CTPYKTypa, 3NnemeH-
Tbl U CBSI3U MeEXAy HUMMU.
®opmbl cBasen. [paHuLpl
NMOYBEHHbIX cuctem. Link-
NUYHOCTL  No4BoOBpa3o-
BaHUS.

[MouBEHHLIN MeToq

WcTtopna Bonpoca. Knac-
cuukauma MeTodoB B
noysosegeHmn. CpaBHu-
TenbHo-reorpaduyeckuii

MeToz uccrnegnosaHuns
no4s, ero CyTb U BO3MOX-

HOCTUW, YCMOBMSI WCMOSb-
30BaHuA. OcobeHHOoCTU
n3yyeHus NMOYBEHHOro

npocuns. CraumoHapHble
MeTodbl, UX CYyTb U BO3-
MOXHOCTU [Ons U3y4yeHus
MOYBEHHbIX NPOLIECCOB.
.MeTon mopgenupoBaHus,
€ro BO3MOXHOCTU WK 3Ha-
YyeHne AOns M3yYeHusa OoT-

OenbHbIX  MUKponpoLec-
COB.
OcobeHHOoCTM nouYBbI Kak | Knaccuyeckue MeToabl

obbekTa nccrnegoBaHus.

aHanmMsa no4B, WX CyL-
HOCTb, JOCTOMHCTBA N He-
JocTaTKu. MNogrotoBka
NMoYBEHHbIX 00pasuoB K
aHanusy. MaTtepuanbsl wu
obopynoBaHne ans  wuc-
NMonb30OBaHUs  Knaccuye-
CKMX MeTodoB B MOYBEH-
HbIX uccrnegoBaHusax. bro-
MHOMKaUua n OuonHauka-

Topbl. [lepcnektmBbl wC-
Nosib30BaHNSA MEeTOA0B
ouorecTa.
Ponb coBpemeHHbIX WH- | [JocTOMHCTBa M HegocTaT-
CTPYMEHTarnbHbIX METOAOB | KK MHCTPYMEHTarbHbIX
B MCCregoBaHMM coCTaBa | METOAOB aHanus3a MouB.
N CBONCTB No4B OcHoOBHble TpeboBaHus

npu BbIbOpe meToda WuC-
cneposaHunn.  Knaccudom-
Kauus COBPEMEHHbIX WH-
CTPYMEHTanbHbIX METOA0B
nccregoBaHvs MoYB.

OnekTpoxumMmyeckmne
ToAbl aHanmaa.

Me-

MpyHUMNBI  3NEKTPOXUMMU-
YecKMX METOAOB aHanuaa.
MpaBuna paboTbl Ha no-
TEHUMOMETPaxX U MOHOMe-
pax. ObopygoBaHue N ma-
Tepuanbl. MoaroToBka
MOYBEHHbIX NPO6 K aHanu-

3y.

CnekTpanbHble
aHarnuaa.

mMeToabl

MeTtoabl  MonekynsipHom
cnekTpogoToMEeTpUN,

O6opygoBaHne n martepu-
anbl, npasuna paboTbl.
Boibop kioBeT anga aHanu-
3a. [llogrotoBka mno4YBeH-
HbIX Npo6. MeTtoabl aTtom-
HOM cnekTpooTOMEeTpUM:




1)ATOMHO-3MUCCUOHHas
cnekTpodoTomeTpus.  2)
ATOMHO-abcopbLUUoHHas
CMeKkTPodOTOMETPUS.
O6opygoBaHne n martepu-
anol. [NoaroToBka No4YBEH-
HbIX NPOO K aHanuay.

MeToabl AEKTPOHHOM
npoceeymBalrolLlen n pac-
TBOPOBOW MUKPOCKOMUN

BoamoxHoCTb  Ucnonb3o-
BaHWSI NS M3yYeHUs Mou-
BEHHbLIX MWKPOMPOLLECCOB.
MogrotoBka  MOYBEHHBIX
npo6 K aHanuay.

HenTpoHHo-
aKTUBaLMOHHbIN
(HAA)

aHanm3

CtabunbHble n30TOnMbI
asoTa, yrnepopa, cepbl u
KMcrnopoga M MX MCMonb-
30BaHWe Ons  usyyveHus
MOYBEHHbIX MNPOLECCOB W
PEKOHCTPYKUMK COObITUI B
NpOoLLSIOM. PaspaboTka
reoXpPOHOSTOMMYECKNX LLIKAN
N PEKOHCTPYKUUS Mpupoa-
HOM cpegbl C MNPOrHO30M
€€ N3MEHEeHNs B CBSA3U C
U3MEHEHNeM drakTopoB
no4yBoobpaszoBaHus.

10

Xpomatorpaduyeckue me-
TOoObl aHanm3a

KpyroBopoT yrnepoga u
asota. OueHka WHTEeHcUB-
HOCTU MNPOLIECCOB  yrine-
pOOHOIrO M a30THOMO LMK-
noe B noysax. [lpouecchl
«OblXxaHus», asoTdukca-
unn. ObopyaoBaHe n ma-
Tepuansl, noaroToBska
npo6 K aHanuay.

11

Tepmudeckme wn MarHuT-
Hble MeTOAbl B NMOYBEHHbIX
ncenenoBaHnsIx

CocTosiHMe xernesa B Mou-
BEHHbIX KOMMOHEHTax U
dopMUpOBaHME  MarHuT-
HbIX COedWHEeHUN xernesa
B MOYBEHHOW cpege.
YCTPONCTBO MarHUTOMET-
poOB.

12

JncTaHUMOHHbIe MeToabl

Bo3MOXXHOCTb  MCMOSbL30-
BaHUSA ONCTaHLUNOHHbIX
MEeToAoB  ANA  OLEHKM
MacwTaboB  gerpagauu-
OHHbIX MNpoLueccoB, U3n-
YECKUX U XUMMUYECKUX
CBOWCTB NoYB

13.2 Tembl (pa3genbl) AUCUUNMNUHBLI U BUAbI 3aHATUNA

CamocTos-
Ne HanmeHoBaHneTembl | JlekumoHHble | [lpaktudeckne | JlabopaTopHble
TenbHas Bcero
n/n (pasgena) 3aHATUA 3aHATUA 3aHATUSA
paboTta
1 MpeacTtaBneHne o 2 2 2 6
Hay4YHOM MeTofe
2 MouyBa M no4yBoobpa- 2 4 4 10
3oBaTtenbHble  Mpo-
uecchl
3 lMo4yBEHHLIN MeToq 2 4 4 10
4 OcobeHHOCTM Mo4BbI 2 6 8 16
Kak obbekta wuccre-
JOBaHNS.
5 Ponb  coBpeMeHHbIX 2 2 2 6




WHCTPYMEHTASbHbIX
MeToOdOB B Mccreno-
BaHUM cocTaBa WU
CBOWCTB NO4B

6 OneKkTpoxuMmyeckmne 6 8 12 26
MeToAbl aHanusaa.

7 CnekTpanbHble  Me- 4 6 12 22
TOAbl aHanusa.

8 MeToabl  SnNeKTpoH- 2 2 3 7

HOW  npocBe4MBalo-
lwen n pacTBOpPOBOM
MUKPOCKONWUN

9 HenTpoHHO- 2 2 10 14
aKTMBaLMOHHLIN aHa-
nu3 (HAA)

10 | XpomaTtorpadmye- 2 2 5 9
CKMe meTodbl aHanu-
3a

11 | Tepmuyeckne n mar- 2 2 3 7
HUTHblE MeToabl B
NOYBEHHbIX Mccneno-

BaHUAX
12 | OnCTaHUMOHHbIE Me- 2 2 5 9
TOAbI
Wtoro 30 44 70 144

14. MeToau4yeckue ykKasaHuUs ANA oOy4aroLWUXCA NO OCBOEHUIO AUCUMUNJINHDI

[nsa ycnewHoro 0CBOEHUSA OMUCUMNINHBI 1 hOPMUPOBaAHUSA KOMMETEHLMI Y 00yYaloLmMXCs peEKOMEHOYEeTCA nC-
Nnonb30BaTb KOHCMEKTbl FEKUUN, OCHOBHYIO WU AOMOSTHUTENbHYK YY4EeOHYH M HayyHYyt nutepaTypy, Bbl-
nonHeHne 3agaHui TECTOB, NPaKTUYECKNX 3agaHunn.

Ona  OOCTMXEHUA WMHOWKATOPOB KOMMETEHUMN MNPEedyCMOTPEHO BbLIMOMHEHUE MNPaKTUYECKMX  3adaHum.
lMpoBepka M 3aKkpennieHne marepuana BoO3MOXHa BO BPEMSI AUCKYCCUIA Ha MPaKTUYECKUX 3aHATUSAX.
OucuunnunHa peanmsyeTcs YacTu4HO B hopmMe npaktudeckon nogrotoeku (MI1).

B pamkax npakTudeckon NoAroToBkM obyyarolmecsa 3HaKOMATCA ¢ 060pyaoBaHMEM U MaTepuanamm He-
obxoonMbIMK Anst NpoBeAeHNs PU3NKO-XMMUYECKNX METOAOB aHanu3a. [ns 3HakomcTBa C npasunamu
n ocobeHHOCTAMM paboTbl Ha aTOMHO-aACOPOLMOHHLIX, PEHTreHdapeCcUEHTHbBIX CnekTporpadax,
XxpomMartorpacdax, MMKpOoCcKonax nocewarT MexXdakynbTeTCKy nabopaTtopuio.

15. Mepe4yeHb OCHOBHOM U AOMNONHUTENIbHON NUTEpPATYpPbl, PECYPCOB UHTEPHET, He0B6X0ANMbIX
ANA 0CBOEHUA QUCLUNIIUHbI
a) ocHoBHas nuTepartypa:

Ne NcToYHMK
n/n
1 Anunoea J1.A. MNpaktuka no nousoBegeHuto / J1.A. AHunosa. — OpeHbypr: OI'Y, 2012. — 120 c.

<URL.:http://biblioclub.lib.vsu.ru/index. php?page=book&id=259187>.
Monoyc I".IN. OcHoBHbIe anemMeHTbl MeToaukn nonesoro onbita / .M. MNMonoyc, A. WN. Borckoson —
2 CraBpononb:  Arpyc, 2013. - 116 c. <URL:http://biblioclub. lib.vsu.ru/index.
php?page=book&id=232920>.
Teopus U NpakTUKa XMMUYeCKoro aHanuaa nouys / nog pea. J1.A. Bopobbesoii. - M.: M3g-Bo F'EOC,
3 2006.- 400 C. ISBN 978-5-8291-0913-4.—
<URL.:http://biblioclub.ru/index.php?page=book&id=144199>.
LWernoe [O.W. OcHoBbl xnmudeckoro aHanusa noys / .. Wernos, A.N. 'pomosuk, H.C. Fopby-
4 HoBa — BopoHex: MN3paTenbckun aom Bly, 2019.— 332 C. —
<URL:http://biblioclub.ru/index.php?page=book&id=255954>.
0) gononHuTenbHasa nuTepaTypa:

Ne

n/n NcTouHmMK
ArpoxmmMmudeckme metogbl nccnegoBanns noys / 3.1, nbkoHckas [n ap.]. - M.: M3g-Bo Hayka. 1975.
ApviHywkuHa E. B. PykoBogcTtBo no xummnyeckoMy aHanusy nods/ E. B. ApuHywiknHa. - M.: U3g-Bo
6
My, 1970.
7 legpoiny K.K. N3bpaHHble counHeHus K. K.I'egpowu. - M.: “Cenbxo3susgat”, 1955. - T. 2.
8 30HH CB. YXenes3o B noyBax reHeTudeckme un reorpaduyeckme acnektsl /C. B. 30HH. - M.: Haykn 1982.
9 MeTogunyeckune ykasaHusi HO 06paboTKe 1 UHTepNpeTaumMm pesynbTaToB Xumuieckoro aHanmsa [1.C.

Opnos [ gp.]". -M. : Nag-Bo MI'Y, 1986.




10 | OcHoBbl aHanutudeckon xumum / nog peg. KO.A. 3onotoea. - M.: Beicw. Wwk., 1996
Mpyrno I".®. Xpomatorpaduyeckne metoabl aHanuaa / I.®. MNpyrno, O.B. ®epopoea, P.A Cmur. -

11| cne, 2017.
12 Pusnko-xmmmnyeckme meToabl uccriegosaHus noys / nog pea. H.I. 3wipym I C. Opnoea. —M.: U3g-Bo
MI'Y, 1980.
XaTamos L. HenTpoHHO-aKkTMBaLMOHHbLIM aHanms3 No4Bbl U €ro UCMOMNb30BaHWE B 3KONTOMMYECKUX UC-
13
cneposaHusx / L. Xatamos, A. XXymamypaTtos, M6parumos b., Tunnaes T.
14

B) MH(POPMaLNOHHbIE 3NEKTPOHHO-06pa3oBaTenbHbIE pecypchbl (orumanbHble PeCypChbl MIHTEPHET)™:
Ne

n/n Pecypc
1. | 3oHanbHasa Hay4Has 6ubnuoteka BIY https://lib.vsu.ru/
2. | OneKTpoHHbIN yHMBepcuTeT https://edu.vsu.ru/
3. | AnekTpoHHO-6MbnNuoTevHas cuctema "YHmBepcuteTckasa bnbnumoteka online" http://biblioclub.ru/
4. | HayyHas anekTpoHHas 6ubnuoTteka http://elibrary.ru
5 ONEKTPOHHBIN Kypc Ha nnatgopme «ONEKTPOHHBIN YHUBEPCUTET»

https://edu.vsu.ru/course/view.php?id=15476

16. MNMepeyeHb y4yebGHO-MeTOAMYECKOrO o6ecneyeHUs Ans CaMOCTOATENbHON PaboThbi

Ne n/n NcTouHmk
1 BabaHuH B.®. MarHeTtnam / B.®. babaHuH, B.W. TpyxuH u gp. — Apocnaene: M3a-8o AMTY,
1995. — 223 c.
2 Yuumrosa O.A. PagmoyrnepogHoe gatuposaHue rymyca nous / O.A. Ynunroesa. M.: Hayka, 1985.
- 157 c.
3 Boaenuukun KO.H. Xnmusa n mmHepanorus nouBeHHoro xenesa /H0.H. Bogennuknn — M.: U3g-Bo
lMouyBeHHoOro nHctTuTyTa MM. B.B. [lokyyaesa, 2003. — 17 c.

17. O6pa3oBaTesfibHble TEXHONIOMMU, UCNOoSfib3yeMble NpU peanusauum y4eOHOW AUCLMNIIUHDI,
BKIO4YasA AUCTaHUMOHHble obpasoBaTternbHble TexHonorum (OQOT), anekTpoHHoe oby4yeHue (30),
cMeluaHHoe oby4yeHue):lNpu peanusauumn ONCUMMIMHBLI UCMOMb3YOTCS 3NEMEHTbI SNEKTPOHHOrO 00y4eHUs U
OUCTaHUMOHHbIE  OOpasoBaTernbHble  TEXHONMoOrMM  Ha  nnatgopme  «OMNEKTPOHHbI  YHUBEPCUTETY
https://edu.vsu.ru/.

18. MaTepunanbHO-TeXHU4YeCcKoe obecneyeHne AUCLUMNIIUHLI:

YyebHas aydumopus Ossi npoeedeHuUss 3aHIMuU JIEKUUOHHO20 muna:

CneumnanuanpoBaHHasa mebenb; nepeHocHor npoektop DLP BenQ MP523 1 MoOUnbHbIN 3kpaH; HoyToyk ASUS
V6800V € BO3MOXHOCTbLIO NOAKMNIOYEHUS K ceTh «HTEepHET».

WinPro 8 RUS Upgrd OLP NL Acdmc, Office Standard 2019 Single OLV NL Each Aca-demic Edition Additional
Product, 6paysep Google Chrome

YyebHas aydumopusi 0515 npoeedeHUs1 3aHAMUU CeMUHapCcKo20 muna (npakmu4yeckue 3aHsimusi), Oss
npoeedeHus1 epynnoebix U UHOUBUOyallbHbIX KOHCYNbMmauull, meKyu,e2co KOHmMpOoss U rMpoMexymoy-
HOU ammecmayuu:

CneunanuanpoBaHHasa mebenb; nepeHocHon npoektop DLP BenQ MP523 1 MobunbHbIn akpaH; HoyToyk ASUS
V6800V ¢ BO3MOXHOCTbIO MOAKMOYEHUS K ceTn «HTepHeT».

WinPro 8 RUS Upgrd OLP NL Acdmc, Office Standard 2019 Single OLV NL Each Aca-demic Edition Additional
Product, 6paysep Google Chrome

19. OueHO4YHblIe cpeAcTBa AN NMPoBeAeHUsA TeKyLlen U NPOMEeXyTO4YHOM aTTecTauun

lMopsiaoK OLEHKM OCBOEHUST obydarowmnmMmucst y4ebHoro matepuana onpegensieTcsi cogep)XaHmem crnenyoLmnx
pasfgenoB AUCLUUNITNHBI:

Ne Paspenbl aucuynnutbi K OueHouHble cpeacTBa Ans
oa komneteHumn | Kog nHagukaTtopa o

n/n (mogynwu) TeKywen atrectauum

1 [NouyBeHHbIN MeTo MNK-1 MK-1.4 TecToBbI€ 3agaHus, onpoc,
OcobeHHOCTM NOoYBLI Kak Bonpocsl 1-10
obbeKkTa nccnegoBaHuUs. TecTt 1-3

Hoknag 7-10

2 Ponb coBpeMeHHbIX WH- MNK-1 MNK-1.4 TecToBble 3agaHus, onpoc,
CTPYMeHTarnbHbIX MeTOo- Bonpocsl 11-14
JOB B uccnegoBaHumn Tect 4-7
cocTaBa U CBOWCTB NOYB KoHTponbHas pabota

3 OnekTpoxumMmyeckmne MK-1 MK-1.4 TecToBble 3agaHus, onpoc,
MeToAbl aHanusa. Bonpockl 15-20

Tect 8

4 CnekTpanbHble MeToAbl MK-1 MK-1.4 TecToBble 3agaHus, onpoc,

aHanunsa. MeToabl anek- Bonpockl 21-30



https://lib.vsu.ru/
https://edu.vsu.ru/
http://biblioclub.ru/
http://elibrary.ru/

TPOHHOW MNpoCBeYnBalo- Hoknag 1,2
wenm UM pacTBOPOBON
MUKPOCKOMNK
5 HenTpoHHo- MNK-1 MK-1.4 TecToBbLIE 3aQaHKS, onpoc,
aKTUBALMOHHbLIA aHanu3 Bonpockl 31-3
(HAA) Hoknap 3,6
6 Xpomatorpaduieckue MK-1 MK-1.4 TecToBbIE€ 3aaHus, onpoc,
MeToAbl aHanmaa Bonpochkl 39, 40
MocelleHve MmexdakynbTeT-
ckou nabopartopuu
7 TepMmudeckme M MarHUT- MNK-1 MK-1.4 TecToBbI€ 3aaHus, onpoc,
Hble MeToAbl B MOYBEH- Bonpockl 37, 38
HbIX NCcnegoBaHUsX Hoknan 5
8 OnCTaHUMOHHbIE METO- MnK-1 MK-1.4 TecToBbIE€ 3a4aHus, onpoc,
bl Bonpocol 41, 42
Hoknan 4
[MpomexyTovHasa aTTecTauus MepeyeHb BONpoOCoOB
dopma KOHTPONS — 3a4€eT, 3a4eT C OLEHKOMN

20. TunoBble OUEHO4YHbIe CpeaAcTBa U MeTOANYECKUE MaTepuarnbl, onpeaensiowme npoueaypbl
OLIeHMBaHUA N KPUTEPUN UX OLLeHUBAHUSA
20.1 TeKyLMN KOHTPOJIb YCNEeBaeMoCTH

KOHTpOJ'Ib ycneBaemMoCTu no gucuuniinHe ocyulecTendaeTcd ¢ NoOMoOLLbO crneayrwmnx oueHOYHbIX CpencTB:

TeCTbl, KOHTPOSbHble PaboThbl, AoKNaabl
3apaHue 1: Kakoin meTon Mcnonb3yloT Ans onpeaenexHms nogsumxHoro goccopa B noysax?
a) MeToa KOCMUYECKOro 30HANPOBaHUS
0) NpaBMmeTpuyeckni
B) @.B. Ynpukosa
r) KomnnekcoHomeTpuyeckui
OTBeT Ha 3agaHue 1: B
3apaHue 2: Kak Ha3blBaeTCa OCHOBHOW 3MeKTpon Ans onpeaenenunsa pH?
a) CepebpsiHHbIN
©) Xnop-cepebpsHHbIN
B) CTEKNsAHHLIN
r) NoH cenekTuBHLIN
OTBeT Ha 3agaHue 2: B
3apgaHue 3:; YTo 3anmBatoT BHYTPb XNlopcepebpsaHoro anekrpoga?
a) HacbiWweHHbIM pacTBOP XJITOPUCTOrO Kanwusi
0) OucTtunnupoBaHHyo BOAY
B) CepHyto KMcnoty
r) Hnyero He 3anuBaioT
OTBeT Ha 3agaHue 3: a
3apaHue 4: [Ina BonbTamMnepoMETPUYECKOrO aHannsa Heobxoanma anekTPoXnMMmnyeckas syenka, cocrtoswas ns 2-x
anekTpoaoB. OOuH N3 HUX — 3NEKTPOA CPaBHEHUS: KaK HAa3bIBAETCSH OCHOBHOWM 3neKkTpoa?
a) CTeKNAHHbIN
6) Monsapuaytowmni
B) CenekTnBHbIN
r) VIoHHbIN
OTBeT Ha 3agaHue 4: 6
3apaHue 5: B Kakux uensix MCnonb3yeTcs KOHAYKTOMETPUYECKUIA METOL B NMOYBEHHbLIX MCCIELOBAHUAX?
a) [Ans oueHkn cTeneHn 06ecnevYeHHOCTM TSHKENbIMU MeTannamm
6) Ons oueHkmn pH
B) [1ns OLIEHKM CTEeNeHn 3acorneHns No4s
r) Ons oueHKn PUTOTOKCUYHOCTHU
OTBeT Ha 3agaHue 5: B
3apaHue 6: KynoHomeTpuyeckoe TUTPOBaHME UCMONb3yeTcs B paboTe.
a) Ma3oBbIX XxpomaTtorpados
6) Okcnpecc-aHanmM3aTopoB
B) GPS HaBuratopos
r) MNnameHHbIX hoTOMETPOB
OTBeT Ha 3agaHue 6: 6
3apaHue 7: BbibepuTe rpynny MeTogoB, OTHOCALLUXCS K CNEKTparibHbIM METOA4aM aHanm3a rnoys:
a) AToMHas criektpocoTomeTpus
6) TutpumeTpus
B) NloHomeTpus



r) MNoTeHumnomeTpus

OTBeT Ha 3agaHue 7: a

3apaHue 8: KakvuM ypaBHEHUEM OMUCLIBAETCHA B3aMMOCBA3b YacTOThl U3MYYEHUsT U SHEPTUM €ro KBaHTa?

a) YpaBHeHneM OHLITeNHa

6) YpaBHeHunem lNnaHka

B) YpaBHeHnem ®prgmMaHa

r) YpaBHeHem Xabbna

OTBeT Ha 3apaHue 8: 6

3apaHue 9: Kak HasblBaeTcsa cocya, Kyaa noMelaeTcs (potomeTpupyemblii pactsop?

a) XMMU4eCK1mn ctakaH

6) MepHas konba Ha 50 mn

B) KioBeTa

r) Konba ByHseHa

OTBeT Ha 3apgaHue 9: B

3apaHue 10: Y10 3aHMMaeT ueHTpansHoe MecTo B DOTOMETPUYECKOM aHannse?

a) Xumu4yeckas peakums

6) B3gelumBaHue

B) CBeTonornoLlleHne

r) KsaHT aHepruu

OTBeT Ha 3apaHue 10: a

3apgaHue 11: Yto Mcnonb3yloT B NPOCThIX Npubopax Ans BbluNeHeHnst bonee nnm MeHee y3Koro ydacTka crnektpa?
a) Peaktus Heccnepa

6) CeeTopnnbTPHI

B) KioBeTbl

r) OnekTpoabl

OTBeT Ha 3agaHue 11: 6

3apaHue 12: OT Yyero 3aBUCUT UHTEHCUBHOCTb SMUCCUOHHOIO U3My4eHnsa?

a) OT cunbl Toka

©) OT KOHLEHTpaLuun aToMoB ONpeaensieMoro arieMeHTa

B) OT ocBeLleHHOCTHU

r) OT NOMHOTLI OTrOHa

OTBeT Ha 3agaHue 12: 6

3apaHne 13. HaszoBuTe meToq Hanbonee yaobHbIN Ans onpeaeneHnst CoagepXaHus HaTpust 1 kanus B nodsax?

a) MNMoTeHunomeTpnyecknn

©0) NMnameHHO-HOTOMETPUYECKIN

B) MNonsaporpadguyeckuin

r) KynoHomeTpuyeckun

OTBeT Ha 3agaHue 13: 6

3apgaHne 14: YTo sBnsieTca MCTOYHMKOM BO30YXXOEHMs aTOMOB NPU UCMONb30BaHNN MeToda PeHTreHd0pPEeCLEHT-
HOW CneKTpockonun?

a) MNMnamsa razoBow roperku

6) MNMponaH-Bo3ayx

B) PeHTreHoBcKoe uany4veHue

r) Otunex

OTBeT Ha 3agaHue 14: B

3apganue 15: NMpu ncnonb3oBaHUM METOOA aTOMHO-a4COPOLIMOHHON CNEKTPOOTOMETPUN OT YEro 3aBUCUT BENUYMHA
cseTonornowenns (agcopouun)?

a) OT MHTEHCMBHOCTM CBeTa

6) OT TemnepaTypbl aTOMHOIO napa

B) OT Temnepatypbl Nnasmbl

r) OT KOHLEeHTpauumn onpeaensieMoro afieMeHTa

OTBeT Ha 3agaHue 1: 1

3apaHue 16: B yem cyljHOCTb BONbTaMnepoMeTpuieckoro metoga?

OTtBeT Ha 3agaHue 16: BonbTamnepomeTpryeckue MeToabl OCHOBaHbI HA PEMMCTPALUN U U3YYEHUN 3aBUCMMOCTM
TOKa, NpOTEKaloLLLEro Yepes ANEKTPONTIUTUYECKYIO AYENKY, OT MPUMOXEHHOTO K S4enku HanpsixkeHus. B auenike npote-
KaeT peakumsi OKUCITEHUS UM BOCCTAHOBIEHUS ONpeaensieMbIX KOMMOHEHTOB, YTO Y NPUBOAUT K U3MEHEHMIO NpoTe-
KaHusl TOKa, KOTOPOE MOXHO 3adhUKCMPOBATh M UCMOMb30BaTh Kak AN KA4eCTBEHHOW MAEHTU(UKALMN KOMNOHEHTOB
aHanM3Mpyemoro pacTeopa, Tak 1 Ansi onpeaeneHnst Ux KOHUEHTpauuu.

3apaHue 17: Ha 4eM OCHOBaHbl KOHAYKTOMETPUYECKME METOAbI aHanm3a?

OtBeT Ha 3agaHue 17: KoHgykTomeTpuyeckne MeToabl OCHOBaHbl HA U3MEPEHUW YAENBHOW 3MEKTPONPOBOAHOCTH
aHanM3Mpyemoro pacteopa. QneKTponpoOBOAHOCTb MOYBEHHbIX PACTBOPOB 3aBUCUT OT YMCIia MOHOB B pacTBOpE, OT
MX 3apsiga u OT CKOPOCTU OBWKEHNST OOUHAKOBO 3apshKEHHbIX MOHOB K aHOQy M Katody NnoA AeACTBUEM AMeKTpuye-
CKOro nons.

3apaHue 18: YTo NexxnT B OCHOBE CriekTparibHbIX METOA0B aHanm3a no4s?

OtBeT Ha 3agaHue 18: Bce cnekTparnbHble MeETOAbI OCHOBaHbl Ha B3aUMOLENCTBUN Pa3fNUYHbIX TUMOB 3feKTpoMar-
HUTHOIO M3MNYy4YeHUs C aHanM3npyeMon Npobon N Ha perncTpaumm N3MeHeHN, NPON3OLLIEALLNX C MOTOKOM 3TOrO M3-
Ny4yeHusi nocne B3anMOAENCTBUS C aHaNN3MPyEMbIM BELLLECTBOM.

3apaHue 19: B yeM O0CHOBHOE MpenMyLLIECTBO (DOTOMETPUYECKMX METOAO0B MCCNEAOBAHMS NOYB?



OTtBeT Ha 3agaHve 19: doTomeTpuyeckne meToabl 06nagatoT BbICOKOM YYBCTBUTENBLHOCTLIO M MO3BONSAOT onpeae-
NATb HEKOTOPbIE BELLECTBA NPU NX HU3KOW KOHLIEHTpaLUu1 B UCCrieQyeMoM pacTBope.
3apaHue 20: Kakvne n3 MeTofoB MOMeEKynsapHon cnekrpopoToMeTpmmn Hanboree 4acTo MCNOMb3YOTCA B XMMUYECKOM
aHanmae noye?
OtBeT Ha 3agaHue 20: Hanbonee 4acTo, U3 MeTo40B MOMEKyNAPHON CNekTpodoTOMETPUN, B XMMUYECKOM aHanmse
MOYB UCMONb3YTCA METOAbI MONEKYNSIPHON abcopOLIMOHHOM CNEKTPOCKONWM B YNbTpadrnoneToBom u Buanmon ob-
nacrtsx cnekrpa.
3apaHue 21: Yto sBnsetcs 06beEKTOM CNEKTPOPOTOMETPUYECKUX NUBMEPEHNIA?
OtBeT Ha 3agaHue 21: O6bEKTOM CNEKTPOPOTOMETPUYECKMX U3MEPEHUI, KaK MPaBUIIO, ABNSATCA pacTBOPbI.
3apaHue 22: Ha yem ocHOBaH MeTOA, MOMeKynsipHon abcopOLMoHHOM cnekTpooToMeTpun?
OtBeT Ha 3agaHve 22: Metog monekynspHon abcopbLUMoHHOM cneKTPoOTOMETPUN OCHOBAH Ha OLeHKEe M3MEHEHWN
WHTEHCMBHOCTM CBETOBOIO NMOTOKA, NPOXOASLLEr0 Yepes pacTBOp, COAEPXKaLLMI aHanM3npyemoe BeLLEeCTBO.
3apaHue 23: MNMepeyncnmre OCHOBHbIE AOCTOMHCTBA CNEKTPODOTOMETPUN?
OTBeT Ha 3agaHue 23: OCHOBHblE JOCTOMHCTBA CNEKTPOOTOMETPUMN — MPOCTOTA UCMONBL30BaHNS, HECNOXHOEe 060-
pygoBaHue. YyBCTBUTENbHOCTb U CENEKTUBHOCTb MOXHO YBENUYNTL B XO4 € NOArOTOBKM NPO0 K aHanuay, otaenss
MeLLaloLLMe KOMMOHEHTBI U NepeBoas onpeaensiemMmoe BelLecTBo B hopmy, 06ragatoLLyto Kak MOXHO GonbLuel Be-
NVYUHON MONAPHOTO KO3 PULMEHTA NOrNOLLEHUS.
3apaHue 24: B kakoM criyqae BO3MOXHO MCMNOMb30BaHNE MOHOXPOMAaTUYECKOrO U3NyYeHnsa?
OTBeT Ha 3agaHue 24: Micnonb3oBaHne MOHOXPOMATUYECKOTO (C MUHUMAarbHbLIM MHTEPBANOM ONNH BOJH) U3My4YeHus
BO3MOXHO TOJbKO Npu paboTe Ha cnekTpodoToMeTpax C MOHOXpPOMaTopamu BbICOKOrO paspeLleHusi, KOTopbIMU SB-
nsTca AndpakLMOHHbIE PELLIETKN.
3apaHue 25: Kakne npaBuna Heobxogmmo cobniogaTe npu obpalleHnm ¢ kloBeTammn?
OrtBeT Ha 3agaHue 25: Mpn obpaleHun ¢ kroBeTamm HeobxoamMmo cobniogaTh pag NpaBui: HENb3sa KacaTbCcs Nanb-
Luamm paboymx y4acTkoB NOBEPXHOCTEN, NepNEHAMKYNSAPHbIX CBETOBOMY NMOTOKY CTEHOK KIOBETHI. B cnyyae 3arpsis-
HeHus1 pabo4yne NOBEPXHOCTM KIOBET NPOTUPAIOT CNMPTO-3hMpoBOM cMechio. Paboune pacTBopbl HanmMBakT 40 UK
BblLLIE YPOBHSA METKN Ha GOKOBOW CTEHKE. YCTaHOBKY KIOBET B KIOBETOAEPXKaTENb MPOM3BOAAT C MAaKCMMaribHON OCTO-
POXXHOCTbIO, HE HAKITOHSIS KIOBETY.
3apgaHue 26: B kakom criyqyae NnpuMeEHsIloT MeTog, NiiaMeHHon hoTomMeTpmumn?
OrTBeT Ha 3agaHue 26: MeTtoa nnameHHon OTOMETPUM MPUMEHSIETCS, B OCHOBHOM, 47151 ONpeaeneHns WenovHbIX 1
LLIeMNOYHO-3eMErbHbI3 ANTIEMEHTOB.
3apaHue 27: Ha3oB1Te OCHOBHOM HEQOCTATOK NilaMeHHO-hOTOMETPUYECKOTO MeToaa?
OrtBeT Ha 3agaHne 27: OCHOBHbIM HEQOCTATKOM MaMeHHO-(pOTOMETPMYECKOrO METOAA SABNSETCA 3HAYUTENBHOE
HanoXeHwe Apyr Ha Apyra COCeQHUX NIMHWUIA CneKTpa, NPUHaanexawmx pasHbiM XMMUYECKUM 3rieMeHTaMm, YTo Brins-
€T Ha KOHLEeHTpauuo onpegenseMoro anemMeHTa n kak cneacTBne HegocTatodHas TOYHOCTb UM CENeKTMBHOCTbL aHa-
nmaa.
3apgaHue 28: [Ina kakux uenen Ucnonb3yeTcsi aTOMHO-3MUCCUOHHAsA CNeKTpodoTOMETPUS ¢ BO3OYXOAEHNEM B SrEK-
TPUYECKOM MCKPOBOM paspsge?
OrtBeT Ha 3agaHue 28: BcneacTtsne CBOEN HU3KOM TOYHOCTM METOA MCMOSb3YeTCsl NPENUMYLLECTBEHHO ANS OLEHOY-
HbIX U PEKOTHOCLIMPOBOYHLIX MCCIEA0BaHNN, HanpuMep, AN n3yyeHus 3arpa3HeHns noys MeTtannamm Ha 6onbLUmX
TEPPUTOPUSX, KOrda BaXXHO BbIABUTbE caM haKT yBENMYEHNS] YPOBHSA KOHLEHTpaLuumM MeTarnnoB B NOYBE U HY>XHa Bbl-
coKkasi NPOM3BOAUTENBHOCTbL aHanusa.
3agaHue 29: HasoBuTe rmaBHble JOCTOMHCTBA M HEOOCTaTKU MeToAa aTOMHO-3MUCCUOHHOW CMEKTPOOTOMETPUM C
BO30OY>XOEHNEM B MHAYKTMBHO-CBA3aHHOW nna3me (ASC-UCI).
OrtBeT Ha 3agaHue 29: naeHble goctomHcTBa ADC-MCI1 3TO BbiCOKas CKOPOCTb aHanm3a u BO3MOXHOCTbL OOQHOBpe-
MEHHOro onpeenexHns 60MbLWOro Yymcrna anemMeHToB. Hegoctatkm — HEBO3MOXHOCTL MOSTHOMO YCTPaHEHWs Crek-
TpanbHbIX MOMEX CHWKAET TOYHOCTb OnpeferieHnst paga aneMeHToB. HeBO3MOXXHO aHanMa3npoBaThb TBepAble Npobbl
6e3 nx NnpegBapuTENBHOTO Pa3NOXEHUS.
3apganue 30: Yto HeobxoomMmo caenatb nepen PeHTreHMOPECLEHTHBIM aHaNnM3om?
OtBeT Ha 3agaHue 30: lNepen peHTreHdNopPECLEHTHBIM aHanM3oM aHanuanpyemyto npoby Heobxogumo Twarternb-
HO M3MenbYMTb. Yem menbde nomon npobbl, TEM MyYlle YCPeaHEH ee XMMUYECKUI COCTaB, TEM MEHbLLE MorpeLu-
HOCTb U3MEPEHUSI.
Kputepun 1 LWKanbl OLEHNBaHUS TECTOBbIX 3a4aHWUN:
[nsa oueHnBaHWs BbINOMHEHUS 334aHWI UCMONb3yeTcHa GannbHas Wwkana:

1) TecToBbIE 3aaHUS:
1 6ann — ykasaH BEpHbIN OTBET;
0 6annoB — ykasaH HEBEPHbIV OTBET.
2) 3apaHnsi C KOPOTKMM OTBETOM:
2 BGanna — OTBET COOTBETCTBYET 3TANIOHHOMY OTBETY;
1 6ann — oTBET YaCTUYHO COOTBETCTBYET 3TANIOHHOMY OTBETY;
0 6annoB — ykasaH HEBEpPHbIV OTBET.

Mepe4yeHb 3agaHNM AN KOHTPOJSIbHbLIX paboT

BapuaHT 1

1. OnpefeneHve NOHATMA «MeToa»
2. Knaccuyeckne meToabl NOYBEHHbIX UCCMEAOBaHUIA

BapuaHT 2



1. MeTogbl, ncnonbayemble ANs n3ydeHns pusnyeckmux CBOMCTB NOYB
2. [MpuHuMnbl MccnegoBaHnsa NoYBoobpa3oBaTENbHbLIX NPOLIECCOB
BapuaHT 3
1. CrauunoHapHbIi METOA, €ro CyTb U BO3MOXHOCTU ANSA U3y4eHUS NOYBEHHbLIX MPOLLECCOB
2. ®dunsmyeckne cBONCTBA NOYBbI
BapwuaHT 4
1. CpaBHUTeNbHO-reorpacdunyecknin metoq

2. XumMuyeckme CBOMCTBA NOYBbLI U METOAbLI, NPUMEHSEMbIE MPU UX N3YYEHUN.
BapuaHTt 5

1. Buonoruyeckne CBONCTBA MOYBbI U METOAbLI, MPUMEHSAEMbIE MPU NX U3YYEHUU
MepeyeHb Tem QoKnaaoB

OKONOoro-reoXMMmnyeckoe CocTosiHne ropoaos

Taxenble MeTannbl B no4ysax

Mcnonb3oBaHne M30TOMHLIX METO40B UCCrefoBaHUA B NOYBOBEAEHUN

MeToabl KOCMUYECKOro 30HANPOBaHUS

MarHuTHble MeTodbl U UX UCMOMNb30OBaHNE B MOYBEHHbIX UCCNeAoBaHUAX
BospacT no4s 1 MeToabl ero onpeaeneHus

BuonHankauus. MNMepcnekTuBbl MCMONb30BAHUS B 9KONOTMYECKUX UCCneaoBaHnUsX

A30T B no4Bax U MeToabl ero onpepeneHna

© © N o g s~ 0D PE

docdop B NoYBax U MeTOObl €ro onpegeneHns

10. MeToabl onpeaeneHns opraHM4ecKkoro BeLecTBa B novsax

Kpumepuu oueHku 3adaHuli cnedyroujue:;

«OTnnyHO» - 3agaHme BbLIMNOMTHEHO B MOMHOM O6beme B COOTBETCTBUMM C MpeabsBndgeMbiMUK HeMy TpeboBaHun.
BbinonHeHHOe 3agaHne COOTBETCTBYET MOBLILLEHHOMY YPOBHIO CCHOPMUPOBAHHOCTU MHONKATOPOB KOMMETEHLMNA.
«XOpoLLOo» - 3afaHne BbINOMHEHO B COOTBETCTBUM C NpeabsABnsemMbIMU K HeMy TpeboBaHuin. HegoctaTtouHo npoge-
MOHCTPMPOBaHO BriafieHMe MeTO4aMM aHanmnsa noneson n nadopatopHon nHgopmaumun. JInbo gonyLieHO HECKOIb-
KO HETOYHOCTEN NMpU BbINOSTHEHUN 3agaHusA. BbinonHeHHOe 3agaHne coOTBETCTBYET 6a30BOMY YPOBHIO CGHOPMUPO-
BaHHOCTW MHOMKATOPOB KOMMETEHLMMNA.

«YA0BNEeTBOPUTENBHOY - 3aaHNe BbIMNOSTHEHO B COOTBETCTBUM C NPEABSABMASEMbIMU K HEMY TpeboBaHNAMM, OgHAKO
npv €ero BbINOMHEHUN OOMylleHa CylwecTBeHHas olwunbka. BbinonHeHHoe 3agaHne COOTBETCTBYET MOPOroBOMY
YPOBHIO CHOPMUPOBAHHOCTU MHANKATOPOB KOMMETEHLUUN.

«HeynoBneTBopuTENbHO» - 334aHNE He BbINOMTHEHO ODYyYatoLMMCsl, MO0 BLINOSTHEHO C CYLLECTBEHHBLIMU rPyObIMU
owmnbkamn. MiHgukaTtopbl KOMNETEHLUA HE OOCTUTHYTHI.

20.2 MNMpomexyTo4yHast aTTecTaums

lMpomexyToyHasa aTTecTaumsa no OUCUUNINHE OCYLLLECTBNAETCA C NOMOLLLIO CredyoLmMX OLEHOYHbIX
cpencTs:

MpumMepHbI NepeYvyeHb BONPOCOB K 3a4€Ty C OLEHKOWN:

1.

o~ wN

6
7
8.
9

MoHsiTMe «MeToa» M ero MeCTO B HayYHbIX MCCIe40BaHUSAX
Mo4yBa 1 NOYBEHHbIE MUKPOMPOLLECCHI.

Makponpouecchl no4Bbl

OCHOBHbI€ MPUHLMNBI UCCre40BaHMs MOYB

MoHATne o nouBeHHoMm MeToae. ObLune u YacTHble METOAbI B
no4ysoBeneHNn

CyLHOCTb CTaLMOHapHOro MeToaa
MeToa MoAenvpoBaHusi, ero CyTb U NEPCNEKTVBbI UCMOMb30BaHNSA
Kputepum ogHOPOAHOCTM NOYBEHHOMO NPOGUIIS

KJ'IaCCVI(bVIKaLI,VIﬂ MeToaoB B no4yBoBeeHUN

10. Knaccuyeckne meToabl aHan1aa noys



11.
12.

13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.

25.
26.
27.
28.

29.

30.

31.
32.
33.

34.
35.

36.

37.

38.

39.

40.

41.
42.

Ponb MHCTPYMEHTallbHbIX METOO0B B MNOYBEHHbLIX NCCITea0BaHUAX

MeToabl, ncnonb3dyemMbie Ond n3yvyeHua (*)I/I3I/I'-IeCKI/IX CBOWCTB
noys

MeToabl, ncnonb3dyemMblie And n3y4yeHna XMMmn4eckmnx CBOWCTB No4yB

MeToabl, ncnonb3dyemMbie ona n3yvyeHua ©ronormyecknx cBONCTB NOYB

nOTeHLI,I/IOMeTpVIFI, CYWWHOCTb MeToaa, AOCTOMHCTBA U HEAOCTaTKn

MprHUMN paboTbl HA MOHOMEpPaX.

BOJ'IbTaMI'IepOMeTpVIFI, CYWWHOCTb MeToaa, AOCTOMHCTBA N HEOQOCTATKN

KyJ'IOHOMeTpVIFI, CyWHOCTb MeTOoAa, AOCTOMHCTBA U HEOQOCTATKN
I'Ionﬂporpaq)vm, CyWHOCTb MeToa, OOCTOMHCTBA U HEOOCTaTKN

MprHUMNBI 1 MeToAbl N3MEPEHMST PU3NKO-XUMUYECKMX NapameT-
pOB NoyB

doToanekTpokonopmmMeTpms. Bo3aMOXHOCTM U HegocTaTku
BbiGOp KOBET 45151 CNEKTPOCKONNYECKMX METOLOB aHanm3a noys
CnekTpocoToMEeTpUS: AOCTOUHCTBA U HEQOCTAaTKN.

MprHUMN paboTbl Ha OTO3NEKTPOKONOPUMETpPAX N CNekTpodo-
TOMeTpax

OMUCCMOHHBIN NNaMeHHO-POTOMETPUYECKNIA METOS,.
KOHCTPYKTUBHbIE OCOBEHHOCTM MTaMeHHON (hOTOMETPUN
MpuHUMN paboTbl Ha NnameHHOM hoToMeTpe

AICOpPOLMOHHBIE METOABI aHanu3a, UX NPUHLMM, BO3MOXHOCTU U
HeJocTaTku

PeHTreHdntoopecueHTHasa cnektpockonus. lNpasuna noarotoBky
MOYBEHHBIX MPO6 K aHanNn3y

MpuHLMN MeToda U BO3MOXXHOCTU PEHTIEH(IIO0PECLEHTHBIX
npnbopos

CyLHOCTb HEMTPOHHO-aKTMBALMOHHOMO aHannsa noys
PapgnoakTtnBHble 1 cTtabunbHble U30TOMbI

®pakumoHnpoBaHme cTabunbHbIX M30TOMOB B NPOLECccax No4Bo-
obpa3zoBaHus

MpvHUMN paguoyrnepoagHoro MeToaa.

Mcnonb3oBaHue M30TOMNHbIX METOA0B UCCMeaoBaHns B NOYBOBE-
OeHuUn

VMcnonb3oBaHne N30TOMHbIX METOOO0B AN onpeaernieHnsa sospac-
Ta OpraHM4eckoro BetllecTsa no4s

MarHuTHble meToabl NX CYLWHOCTb 1 BO3SMO>XXHOCTb UCMNONb30Ba-
HNA B NOYBEHHbIX NCCleaoBaHUAX.

CocTosHue xenesa B MOYBEHHbLIX KOMMOHEHTaX. (DOpMI/IpOBaHVIe
MarHUTHbIX COeQMHEHNN xene3a

XpomaTorpad)quCKme MeToadbl, X CyWWHOCTb U NepcneKkTnBbl Nc-
noJib3oBaHUA

[a3oBas xpomaTorpach;l: BO3MOXXHOCTU NMPUMEHEHNA B NOYBEH-
HbIX NCClieaoBaHNAX

[uncTtaHuMOoHHbIE METOObI U NX CYLLHOCTb

HaBuraunoHHble cucTembl



