MwnHoGpHaykm Poccum
®EOEPAINBbHOE FOCYOAPCTBEHHOE BIOOXXETHOE OEPA30BATENIbHOE
YYPEXOEHUWEBbBICLUENO OGPA30BAHUA
«BOPOHEXXCKWUM rOCYOAPCTBEHHbIU
YHUBEPCUTET»(®PIr50Y BO «BIY»)

YTBEPXOAIO

3aBsenytoLumm kadbeapon
OKONOrMmM 1 3eMenbHbIX PECYPCOB

W/ [HessitoBa T.A.

- 05.06.2024 r.

PABOYAA NPOrPAMMA YYEBHOWU OUCLUUMIIUHDBI
51.B.[B.03.01 CoBpeMeHHble MeToAbl NOYBEHHbIX UCCNeaoBaHUN

1. Koa n HammeHOBaHMe HanpaBneHMA NoAroToBKM/cneuuanbHOCTU:

06.03.02 lNouBoBeaAEHNE

2. Mpodnnb nogroroBku/cneunanusauus:

YnpaBneHue 3emMenbHbIMU pecypcamm

3. KBanudukauusa (cteneHb) BbIMyCKHUKA:

bakanaspuat

4. ®dopma oby4eHus:

OyHas

5. Kadeapa, oTrBevarwasn 3a peanusaymio AUCLUUMNIIUHDI:

Kadegpa akonoruun n 3aeMernbHbIX pecypcoB

6. CocTtaButenu nporpamMmmbi:

Kananaat 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 CemecTpsbl: 7, 8

9. LUenuun3apayn y4ye6HOM ANCUUMININHDI:

Llenb avcumnnuubl: cchopmMmpoBaTh y 0Oy4alroLWMXCA TEOPETUYECKME U MPAKTUYECKME 3HAHUSA COBPEMEHHbIX
METOAOB W MPUHLMMNOB, WCMOMNb3yeMbIX B MOYBOBEAEHUN, OCHOBHLIX NPOGNEM W TEHOEHUUA pas3BUTUSA
METOAOSMOrMM  MOYBOBEAEHNSA, a TaKkKe HaBblk MPUMEHEHWUST TMOJMYYEHHbIX 3HAHUM NpPU  pPELUEeHUn
npodeccrnoHanbHbIX 3agaq.

3agaym aANCUmnvHbIL:

- CdopmupoBaTth y 00y4aloLLMXCA 3HAHWUS COBPEMEHHBIX OCHOB M MPUHLUMMNOB METOOO0B UCCIeaoBaHU B
NoYBOBEAEHUM.

- O3HakoMnTb 0BYy4YaKLUXCS C COBPEMEHHBIMMU MpobreMamMn U TEHOAEHUMSIMUA PasBUTUS METOAOSOrm
MOYBEHHBIX NCCrefoBaHu B Poccnmn 1 3a pybexom.

- O3HakoMnTb ODYy4aKLMNXCS C TEXHUYECKUMM U METPONIOrMYECKUMUN XapaKTEPUCTUKAMM COBPEMEHHbIX
nabopaTopHbIX Npnbopos, 060pygoBaHUS U MaTepMaroB, UCMOMb3yEMbIX OIS aHanmM3a XMMUYECKMX,
PUNKO-XNMNYECKNX, PU3NYECKNX, SKOTTOTMUYECKNX N TOKCUKOITOTMYECKNX NoKasaTenen noys.

- OsHakoMnTb 0Oy4YalLWMXCS C COBPEMEHHBIMW CTaHAapTaMu, YCTaHaBNMBalOWMMKU TpeboBaHUA K
TOYHOCTU U NPELIM3NOHHOCTN METOAOB M3MEPEHUI NoKasaTenen Noys.

- O3HakoMnTb 0By4aroLMXCA C aTTeCTOBaHHbIMM MeToauKaMy NpoBeaeHnsl aHanmaa CBOWCTB U cocTaBa
NnoyYs..

- Hayuntb oby4arowmxcs BblOMpaTb MeTOOMKM MpoBeAeHns nabopaTopHOro aHanusa ¢ y4eToM 3agad
nccneaoBaHuii, OCOBEHHOCTEN MOYB U METPOSIOMMYECKMX XapaKTEPUCTUK aTTeCTOBaHHbLIX METOAMK
aHanusa.

- Bbipabotatb y 06y4aomxcsa NpakTU4eCKUn HaBblK MPUMEHEHWS] COBPEMEHHbBIX METOL0B B MOYBEHHbIX
nccrneaoBaHnsx Ans pelleHns 3agad B NpodeccrMoHanbHom AeaTenbHOCTH.

10. MecTo y4yebHOW aucuunnuHbI B cTpykType OOI:
Bnok 1. AucumnnumHbl (mogynun), 4acTb, dopMmpyemas y4acTHMKaMm obpasoBaTenbHbIX OTHOLLEHUN,
OVCUMNINHBI MO BbIGOpY



11. MnaHupyeMbie pe3ysnbTaTbl O0yYeHUsi No gUcUMnIMHe/Moaynio (3HaHUA, YMEHUs!, HaBbIKN),
COOTHEeCEeHHble C NNaHUpyeMbIMU pe3yfibTaTaMu OCBOEHUs o6pa3oBaTesibHOM NporpaMmmsbil
(KOMMeTeHUUs MU BbINYCKHUKOB) U MHOAMKATOPaMU UX OOCTWMKEHUNA:

Koo n HasBaHue

Koa n HasBaHue

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

KoMneTeHuumn MHANKaTOpaKoMNeTeHUNn

MK-1 CnocobeH | MK-1.4 OcyulecTtBnseT | 3HaTb: OCHOBbI U NMPUHLMMNBI COBPEMEHHbIX
npoBOAUTb NoYBEHHbIE | MeTOANYECKoe MeTOLOB MccneoBaHWn B NOYBOBEOEHUU;
obcnefoBaHNA B 4acTu | pyKOBOACTBO COBpEMEHHblE Npobnembl U TeHAEeHUUU
KpynHomacLutabHom nabopaTopHbIMM passuTns mMeToaonormm NOYBEHHbIX
NoYBEHHOW CbEMKMU, | nccrnegoBaHUAaMU, uccnegosaHui B Poccun un 3a pybexom;
KOPPEKTUPOBKM MOYBEHHbLIX | aHaANM3npyeT U oueHMBaeT | TEXHUYeCcKue " MeTporiormyeckmne
Kapr, WHXXEHEPHO- | COCTOSIHME M KA4eCTBO MOYB | XapakTEPUCTUKKN NTabopaTopHbIX NpMbopoB,

3KOJSTOrMYECKNX U3bICKaHUN

no
nabopaTopHbIX
nccneaoBaHumn

pesynbTatam

o6opynoBaHns " MaTepuanos,
MCNONb3yeMbIX A1 aHanM3a XMMUYECKUX,

HOU3NKO-XMMUYECKNX, dm3nyeckunx,
3KONOrm4yecKkmnx 7] TOKCUKOMOrNYecKnx
nokasaTenen nous; cTaHgapThbl,
yCTaHaBnmBawoLue TpeboBaHus K
TOYHOCTU W NPEUM3NOHHOCTM METOO0B
N3MepeHun nokasatenemn Mou4B;
aTTeCToBaHHble METOAUKM NpOBEeAEeHUs

aHanmusa CBOKWCTB 1 cOCTaBa MouYB.

YmeTb: OCYLLECTBNATb BblGOp
COBPEMEHHbIX MeToauK npoBeaeHnst
nabopaTopHOro aHanmMsa C y4eToM 3ajad
uccrnenoBaHMn, OCODEHHOCTEN MNOYB WU
METPOOrM4ecKkmnx XapaKTePUCTUK
aTTeCToOBaHHbIX METOAMK aHanuaa.

BnapeTb: HaBbIKOM NpUMeHeHUs
COBPEMEHHbIX METOOOB B  MOYBEHHbIX
nccnenoBaHNsIX AN pelleHnsa 3agad B
npodeccrnoHanbHON OeATENbHOCTH.

12. O6bem AUCLUNNUHBLI B 3a4eTHbIX eguHuLax/yac:

4/144

dopma npomMexyTo4HOM aTtTectauum:

3ayeT,3a4eT c oL EeHKOoMn

13. TpyAoeMKOCTb NO BUAgam y4ebHown paboTbl

Bua yuebHowm paboTbl Cemectp 7 CemecTp 8 Bcero
AyaunTopHbIe 3aHATMSA 38 36 74
JleKUMOHHbIe 3aHATUA 12 18 30
MpakTnyeckme 3aHATUSA 26 18 44
JTabopaTopHble 3aHATUS
CamocToaTenbHas paboTa 34 36 70
KypcoBas paboTa
MpomexyTodHasa aTTecTaums
Yackl Ha KOHTpOnb
Bcero 72 72 144

13.1 CopepxaHne AUCLUNIIUHBI

n/n HanmeHoBaHue pasgena CopepxaHue pasgena Peanuszauus paspena AMCLMNIMHbI C
ONCUUNNUHBI ONCUMNNNHBI NOMOLL b0 OHNanH-kypca, OYMK
JIeKLUMOHHbIe 3aHATUA
1 | [MpegcTaBneHne 0 | [MoHaATME «MeToa» W ero | PasmelleH Ha nnatdopme




Hay4YHOM MeToae

MeCTO B
ncecnenoBaTenbCKon
paborte. Onpegaenenne,
CYLLLHOCTb, COCTaBHble
yacTu.

«ONEKTPOHHbIA YHUBEPCUTET»
https://edu.vsu.ru/course/view.php?id=
15476

Mousa "
no4ysoobpasoBaTenbHbIE
npouecchl

MoHaTMe o npouecce.
Nepapxus NMOYBEHHbIX
npoueccoB no A.A. Poge.
OOwme 3aKOHOMEpPHOCTHU
NPoTEKaHMs U  CBOWNCTB
NOYBEHHbIX npoueccoB
(MuKpO-K
MakponpoLeccol).
BaxkHenwmne YyacTHble
no4soobpasoBaTesibHblE
MaKpOrnpoOLECChI.
OcCHoOBHbIe NPUHLMNbI
nccrnenoBaHUst NoYB.

PasmelueH Ha nnatdgopme
«ONEKTPOHHbIA YHUBEPCUTET»
https://edu.vsu.ru/course/view.php?id=
15476

[MouBEHHbLIN MeToq

HNcTopus Borpoca.
Knaccudmkaums meTtonoB
B NoYBOBEAEHNN.
CpaBHuTEnbHO-

reorpadumyecknin MeTo[
NUCCneagoBaHNsA MoYB, €ro
CyTb X BO3MOXHOCTMH,
YCINOBWSA  MCMOJSIb30BaHMS.
OcoBeHHOCTM  M3yYeHus
NOYBEHHOIO npoduns.
CraumnoHapHble MeToAbl,
MX CyTb M BO3MOXHOCTU
ONA M3Yy4eHUs! NOYBEHHbIX
NpoLIECCOB. .MeTtop
MO ENMPOBaHUS, ero
BO3MOXHOCTU U 3HA4YeHue
ONS M3y4eHust oTAeNbHbIX

PaamelueH Ha nnatdgopme
«ONEKTPOHHbIA YHUBEPCUTET»
https://edu.vsu.ru/course/view.php?id=
15476

MUWKPOMpPOLIECCOB.
OcobeHHocT no4Bbl Kak | CocTaB " CBOWCTBA Pa3melleH Ha nnaTtdopme
obbekTa nccrnegoBaHus. TBepoon  pasbl  nouB. «ONEKTPOHHbIN YHUBEPCUTET»

MokasaTtenu gunanyeckoro,

XUMNYECKOTO, dmsmko-
XUMWNYECKOro "
ouonorn4eckoro
COCTOSIHUSA NnoYB.
Knaccuyeckne MeToabl
aHanusa NnoYB.
Buounnankaumns 7
OronHanKaTopbI.
MepcnekTmBbl

MCMOSb30BaHNUA METOA0B
ounoTtecTa.

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

Pornb COBPEMEHHbIX
WHCTPYMEHTAaINbHbIX
MEeTOOO0B B MCCNedoBaHUu
cocTaBa 1 CBOMCTB NoYB

[ocTonHcTBa [
HepocTaTKu
WMHCTPYMEHTarbHbIX
METOOOB aHanms3a MoYB.
OcHoBHble TpeboBaHus
npu Bolbope  MeToda
uccrneaoBaHUn.
Knaccudgmkaums
COBPEMEHHbIX
WMHCTPYMEHTarbHbIX
MEeTOJOB  WCCIeaoBaHus
Nno4B.

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

aﬂeKTpOXVIMVI‘-IeCKVIe
MeTodbl aHalnn3a.

MpyHUMNBI
ANEKTPOXUMMYECKNX

Pa3melleH Ha nnatdopme
«ONEKTPOHHbIV YHUBEPCUTET»




MeToa0B aHanusa.
MoTeHunoMeTpus,
CYLLIHOCTb mMeToaa,
[JOCTOMHCTBA n
HegocTaTKu.
BonbTamnepomeTpus,
CYLLIHOCTb mMeToaa,
[JOCTOMHCTBA n
HegocTaTKu.

KynoHomeTpusi, CyLIHOCTb
mMeToda, [OOCTOMHCTBA M
HeJocTaTKu.

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

Monsaporpaduyeckme

MeTOoAbl, UX BO3MOXHOCTb

OOCTOMHCTBaA n

HeJoCcTaTku
CnekTpanbHbie metoabl | MeTtogbl  MonekynsipHou PasmelueH Ha nnatgopme
aHanmaa. CMNeKTpohoTOMETPUM, «ONEKTPOHHbIA YHUBEPCUTET»

npUHUMN meToaa, | https://edu.vsu.ru/coursel/view.php?id=

OOCTOMHCTBA 7] 15476

HegocTaTKu. MeToasbl

aToMHON

cnekTpodoToMeTpun:

1)ATOMHO-3MUCCUOHHaS

cnekTpogoTomMeTpus

(nnameHHas dhoTomeTpus,

aTOMHO-3MUCCUOHHas

CNeKTpooTOMETPUA,

peHTreHdnoopecueHTHas

CMEKTPOCKONMSI).

2) ATOMHO-

abcopbunoHHas

CcneKkTpodoToMeTpUS.

MpuHUMn mMeToaa,

[OCTOMHCTBA "

HeJoCTaTKu.
MeToabl anekTpoHHou | MpuHumMn mMeToga PaamelleH Ha nnatdopme
npocBeYMBatoLLEN N | 3NEKTPOHHOMN «ONEKTPOHHbIN YHUBEPCUTET»
pacTBOpoBOM npoceeyMBaloLLemn n | https://edu.vsu.ru/course/view.php?id=
MUKPOCKOMUN pacTBOpPOBOM 15476

MMWKPOCKOMNWUN.

Bo3amMoXXHOCTb

NCnonb30BaHns ans

N3yyeHns NOYBEHHbIX

MMKPOMNPOLLECCOB.
HenTpoHHo- M3oTonHble MeToabl Pa3smeLlleH Ha nnatdopme
aKTMBALUMOHHbLIN  aHanu3 | uccriegoBaHuns B «ONEKTPOHHbIN YHUBEPCUTET»
(HAA) no4BoBEAEHNN. https://edu.vsu.ru/course/view.php?id=

PapuoaktneHblie " 15476

cTabunbHble N30TOMbl.

MpyHUMNbLI M HanpaBneHns

NCnorb30BaHNs

cTabunbHbIX WN30TOMOB B
MOYBEHHbIX
nccnenoBaHusix  OcHOBBI

meToaa pasfeneHus
CTabWmbHbIX N30TOmMOB,
YCTPOWACTBO macc-
crneKkTpomeTpa.

PagvoyrnepoaHbin
(pagnokapboHOBBbIN)
MeTod, €ero npuHUMN MU
npUMeHeHne B
NOYBOBEEHNN.




10

Xpomarorpaduyeckue
MeToAbl aHanuaa

CyLiHocTb meToaa
rasoBon xpomarorpacuu.
[octonHcTBa 7]
HepocTaTkn. Bo3amMoXHOCTb
MCNoNb30BaHUS  ra3oBON
Xpomarorpadum ans
OLEHKN  BMOXMMMYECKMX
NpoLLeCcCoB B NOYBax.

PasmelueH Ha nnatdopme
«ONEKTPOHHbIA YHUBEPCUTET»
https://edu.vsu.ru/course/view.php?id=
15476

11

Tepmunyeckue
MarHuTHble  MeToAbl
NOYBEHHbIX
nccnenoBaHNax

B

CyLlHOCTb  TEPMUYECKOrO
MeToaa aHanusa "
nepcneKkTuBbI ero
1cnornb3oBaHUs B
NMOYBEHHbIX
uccneposaHmsax. O6uas
Knaccudpukaums MeTonoB.
MarHnTtHble meToabl.

PasmelueH Ha nnatdgopme
«ONEKTPOHHBIN YHUBEPCUTET»
https://edu.vsu.ru/course/view.php?id=
15476

12

[ncTaHuMOHHbIE MeToabI

OnTtnyeckune MeToabl
ONCTaHLMOHHOIO
3oHaupoBaHusa.  MeTtoabl
pPagnonoKaLmMoOHHOro
30HANPOBaHUSA 3eMHbIX
NOKPOBOB.

HasuraunoHHble
cuctembl:GPS, NAUTILUS

PaamelueH Ha nnatdgopme
«ONEKTPOHHBIN YHUBEPCUTET»
https://edu.vsu.ru/course/view.php?id=
15476

MpakTnyeckue 3aHATUA

MNpeacTtaenexne
Hay4YHOM MeTofe

(0]

Knaccudmkaums meTtonoB
B NOYBOBEAEHUN.

MouBa
no4ysoobpasoBaTenbHbIe
npotecchl

n

XapakTepHble
OCOBEHHOCTM  MOYBEHHbIX
cucTem. KadvecTBa
NMOYBEHHbIX CUCTEM:
CTPYKTYypa, SfEMEHTbI W
CBA3N mMexay HAMWN.
dopmbl cBasen. [paHuupl
NMOYBEHHBIX CUCTEM.
UuvknnyHocTb
no4ysoobpaszoBaHus.

[No4yBeHHbIN MeTOoA

WNcTtopus Bornpoca.
Knaccudumkaums meTtonoB
B NOYBOBEAEHMMN.
CpaBHuTENBHO-

reorpacmyeckun  metoq
nccnegoBaHnsl Mo4B, €ro
CyTb U BO3MOXHOCTMH,
YCINOBUSI  UCMOJSTb30BaHMS.
OcoBeHHOCTM  M3YYeHus
NOYBEHHOI0 npocuns.
CraumoHapHble  MeToAbl,
MX CyTb M BO3MOXHOCTU
ONS M3Y4YeHUsT NMOYBEHHbIX
npoLeccoB. .MeTtop
MO EeNnMpoBaHus, ero
BO3MOXHOCTU U 3HA4YeHue
ONs M3y4eHust oTaenbHbIX
MMWKPOMPOLIECCOB.

OcobeHHOCTN NOYBbI  Kak

ob0bekTa nccnegoBaHus.

Knaccuueckue mMeToabl
aHanusa nous, nx
CYLLUHOCTb, JOCTOMHCTBA U
HepocTaTtkn. [logrotoBka
NMoyBeHHbIX 06pasuoB K
aHanu3y. Marepmanbl 1
obopyanoBaHue ans
ncnonb3oBaHus

Knaccuyeckux MeTofoB B




NMOYBEHHbIX
NccrneaoBaHusX.
buonHankauma "
OvonHankaTopsbl.
MepcnekTmBbl
MCMnonb3oBaHUs METoO0B
obuorecTa.

Ponb COBpeMeHHbIX | JocTomnHCTBa "

WHCTPYMEHTarbHbIX HeJocTaTku

METOAOB B WCCMEeL0OBaHUN | UHCTPYMEHTanbHbIX

COCTaBa M CBOWCTB NOYB METOJOB aHanusa MouB.
OcHoBHble ~ TpeboBaHus
npu  Bbibope  meToda
ncecneaoBaHUn.
Knaccudmkauus
COBPEMEHHbIX
WHCTPYMEHTasbHbIX
METOAOB  uccneaoBaHus
noue.

OneKkTpoxummyeckue MprHUMNBI

MeToAbl aHanusa. SMNEKTPOXUMUNYECKNX
MeTo40B aHanuaa.
MpaBuna  paboTbl Ha
NnoTeHUMomMeTpax "
NOHOMeEpax.
O6opynoBaHue "
matepuanbl. [logrotoeka
NMOYBEHHbIX npo6 K
aHanmay.

CnekTpanbHble meToabl | MeToabl MOMEeKynspHOn

aHanusa. CNeKkTpooToMETPUN,
O6opynoBaHue "
mMaTepuansl, npaeuna
paboTbl. Bbibop kioBeT
ansa aHanusa. [MoarotoBka
NoYBEHHbIX Npob. MeToabl
aToMHON
CNeKTpodoTOMETPUN:
1)ATOMHO-3MNCCUOHHas
cnekTpooTomMeTpus.  2)
ATOMHO-abcopbUNOoHHas
CnekTpodoTOMETPUS.
O6opynoBaHue n
matepuanbl. [logroToBka
NMOYBEHHbIX npoo K
aHanmay.

MeToabl 3NEKTPOHHOW | BO3MOXHOCTb

NpocBeYMBatoLLEN N | NCNONb30BaHNS ans

pacTBOpPOBON N3y4eHns MOYBEHHBIX

MUKpPOCKOMNUA MUWKPOMPOLIECCOB.
MogrotoBka  MOYBEHHbLIX
npo6 K aHanuay.

HenTpoHHo- CtabunbHble N30TomMbl

aKTMBAUMOHHbIA  aHanu3 | a3oTa, yrrepoga, cepbl u

(HAA) Kncnopoga " nx
ncnonb3oBaHne ans
N3y4eHns NMOYBEHHbIX
npoLeccoB n
PEKOHCTPYKLUMKN cobbiTMn B
NPOLLSIOM. PaspaboTka
reoXpOHONOMMYeCcKUX LLKan
" PEKOHCTPYKLNSA
NpYpoaHON cpeabl C

NPOrHO30M €€ WN3MEHEeHUs




B CBA3NW C WU3MEHEHUEM

dakTopoB
no4ysoobpaszoBaHus.

10 | Xpomartorpaduyeckue KpyroBopot yrnepoga u
MeToAbl aHanusa asora. OueHka

WHTEHCMBHOCTU
npoLeccoB YrrnepoaHoro n
a30THOro LIMKroB B
noysax. Mpouecchl
«AbIXaHnAY,
asoTdumKkcauunm.
O6opynoBaHue "
mMaTepuanbl, NOAroToBKa
npob K aHanuay.

11 | Tepmudeckune Bugbl TEpPMUYECKOro
MarHWTHble  MeToabl aHanusa. CocTtosiHue
MOYBEHHbIX Xenesa B MOYBEHHbIX
nccnenoBaHNax KOMMOHEHTax n

dopmMmupoBaHue
MarHUTHbIX  COEAUHEHUN
Xenesa B MNOYBEHHON
cpege. YcTponcTBo
MarHUTOMETPOB.

12 | AncTaHunoHHbIE MeTOoAbI Bo3mMoXXHOCTb
NCMonb30BaHns

ANCTaHUMNOHHbLIX MEeTOoA0B
ONns  oueHKM MacliTabos
aerpagaumoHHbIX

npoLeccoB, U3NYECKUX U
XUMWNYECKNX CBONCTB MOYB

13.2 Tembl (pasgenbl) AUCLUUNIIUHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHueTeMbl | JIEKLUMOHHbIE MpakTuyeckne

(pasgena)

3aHATUNA 3aHATUA

JlabopaTtopHble
3aHATUSA

CamocTtodar
enbHas
paboTa

Bcero

1

MNpeacTtaenexne o
Hay4YHOM MeTone

2 2

2

MouBa n
noysoobpaszoBaTernbH
ble npouecchl

2 4

4

10

[NoyBeHHbIN MeTOoA

10

OcobeHHOCTM MOouBbI
Kak obbekTa
nccrnenoBaHus.

N
(o2 F-N

|~

16

Ponb coBpeMeHHbIX
WHCTPYMEHTAaINbHbIX
MeToaoB B
nccregoBaHun
cocTaBa M CBOWCTB
no4ys

OnekTpoxumMmyeckmne
MeToAbl aHanmaa.

12

26

CnekTpanbHble
MeToAbl aHanmaa.

12

22

MeToabl
3NEKTPOHHON
npoceeyMBaroLLlen
pacTBOpOBOM
MUKpPOCKOMNUU

HelTpoHHo-
aKTUBALMOHHbIN
aHanns (HAA)

10

14

10

XpomaTtorpadumyecku




€ MeTofbl aHanmsa
11 | Tepmudeckne " 2 2 3 7
MarHMTHble MeToabl B
NOYBEHHbIX
nccnenoBaHnax

12 | AmncTaHuMOHHbIE 2 2 5 9
MeToabl
WNTtoro 30 44 70 144

14. MeToau4yeckue yKasaHus Ans oby4yaroWUXCA NO OCBOEHUIO AUCUMUNSIUHDI

[na ycnewHoro ocBOEHUS AUCUMMMMHBI U (POPMUPOBAHUA KOMMNETEHUUN Yy ODyyaloLMXca pekoMeHayeTcs
NCNonb30BaTh KOHCMEKTbl MNEKUWA, OCHOBHYH W AOMOSMHUTENbHY YY4EOHY W HaydHyl nutepaTypy,
BbINOMHEHNEe 3a4aHUi TECTOB, NPaKTUYECKNX 3aJaHnin.

[Onsa [OocTvXeHuss MHOMKATOPOB KOMMETEHUWA NpedyCMOTPEHO BbINOMIHEHWE MpaKTUYEeCKUX  3aJaHui.
lMpoBepka 1 3akpenneHve matepuana BO3MOXHa BO BpPeMS OUCKYCCUIA Ha NPaKTUYECKUX 3aHATUAX.
OucuunnuHa peanmsyeTca YacTuU4HO B hopme npaktudeckon nogrotoskum (M11).

B pamkax npakTuyeckom noarotoBkuM obydaroumecss 3HakoMATcA ¢ obopyaoBaHMEM UM MaTepuanamu
HeoOxoouMbIMM  ANa npoBeAeHus U3NKO-XMMUYECKMX MEeTOAOB aHanusa. [Ona 3HakomcTBa C
npasunamm u ocobeHHoCTAMW paboTbl Ha aToOMHO-aACOPOUMOHHBIX, PEHTreHNIapeCcLEHTHbIX
cnekTporpadax, xpomatorpadax, MMKpockonax noceLialnT MexdakynbTeTckyto naboparoputo.

15. MepevyeHb OCHOBHOMN U AOMNONIHUTENIbHON NUTEpPaATYpPbl, PECYPCOB MHTEPHET, HeObXo0ANMbIX
AN 0OCBOEHUA AUCLUNJSINHbI
a) OCHOBHas nutepartypa:
Ne
n/n
1 Anunoea J1.A. MNpaktuka no noysosegeHuto / J1.A. AHnnosa. — OpeHbypr: OI'Y, 2012. — 120 c.
<URL.:http://biblioclub.lib.vsu.ru/index. php?page=book&id=259187>.
Monoyc I'.IN. OcHoBHbIE 3anemMeHTbl MeToamMkKn nonesoro onbita / .11, Monoyc, A. V. Boickoson —
2 CraBpononb:  Arpyc, 2013. - 116 c. <URL:http://biblioclub. lib.vsu.ru/index.
php?page=book&id=232920>.
Teopusa 1 NpakTMka XMMmM4yeckoro aHanusa noye / nog pen. J1.A. Bopobbeson. - M.: N3g-Bo T'EOC,

NCcTOYHUK

3 2006.- 400 C. ISBN 978-5-8291-0913-4.—
<URL.:http://biblioclub.ru/index.php?page=book&id=144199>.
LUlernos O.1. OcHoBbl xumuyeckoro aHanmsa nouds / O.U. Wernos, A.N. Mpomosuk, H.C.
4 opbyHoBa — BopoHex: MNa3gatenbckun Jale]l BIY, 2019.— 332 C. —

<URL.:http://biblioclub.ru/index.php?page=book&id=255954>.
0) gononHuTeNbHaa nuTepartypa:

r’.ﬁ NcTouHuK

5 Arpoxumuueckre MeToibl uccaenoBanus noys / 3.I°. Mnbkonckas [u ap.]. - M.: U3a-Bo
Hayxka. 1975.

6 Apunymkuna E. B. PykoBoacTBo no xumuyeckomy ananuzy nous/ E. B. Apunymikuna. - M.:

Hzn-Bo MI'Y, 1970.
7 I'enpoiiny K.K. M36pannsie counnennst K. K.I'expoiin. - M.: “Cenbxo3usmar”, 1955. - T. 2.
8 3onH CB. XKene3o B noyBax reHernyeckue u reorpapudeckue acnekts! /C. B. 30HH. - M.:
Hayxu 1982.
MeTtonudeckue ykazaHus HO 00pabOTKe ¥ MHTEPIPETAIMH PE3YABTATOB XUMUYECKOTO
anasimsa /[.C. Opnos [u ap.]". -M. : U3n-80 MI'Y, 1986.
10 OcHoBbl aHanuTuyeckon xummmn / nog pea. K0.A. 3onotosa. - M.: Beicw. wk., 1996

Mpyrno I".®. Xpomatorpaduyeckme metoabl aHanmsa / I.®. MNpyrno, O.B. ®egoposa, P.A CmuT. -
1| crie, 2017.

dunsmko-xummyeckne metoabl nccnegosanHms nouds / nog peq. H.I. Seipum [ C. Opnosa. —M.: U3g-
12
Bo MI'Y, 1980.
13 XaTtamos L. HeNTpOHHO-aKTMBALMOHHbIN aHanM3 NoYBbl U ero UCrNosib30BaHME B 3KONOMMYECKNX
nccneposanmsax / L. Xaramos, A. XXymamypartos, M6parumos b., Tunnaes T.

14

B) MHGOPMAaLMOHHbIE 3NTIEKTPOHHO-0Bpa3oBaTesibHble pecypchbl (0OuLmanbHble Ppecypcbl UHTEPHET)®:

Ne

n/n
1. | 3oHanbHasa HaydYHas 6ubnuoteka BI'Y https://lib.vsu.ru/
2. | OneKTpoHHbIN yH1BepcuTeT https://edu.vsu.ru/

Pecypc



https://lib.vsu.ru/
https://edu.vsu.ru/

3. | AnekTpoHHO-6MbnuoTevHasn cuctema "YHmepcuteTckaa bnbnumoteka online" http://biblioclub.ru/
4. | HayyHasa anekTpoHHas 6ubnuoTteka http://elibrary.ru

OnEeKTPOHHbBIN Kypc Ha nnatdopmMe «ONEKTPOHHbIA YHUBEPCUTET»
https://edu.vsu.ru/course/view.php?id=15476

16. Mepe4yeHb y4e6HO-MeTOAUYECKOrO oGecneyeHUsl Ansi CaMOCTOATENbHOW pPa6oThl

Ne n/n NcTouHMK
BabaHuH B.®. MarHeTtnam / B.®. babanuH, B.W. TpyxuH 1 ap. — Apocnaene: N3a-8o AMTY,
1995. — 223 c.
2 Yununroea O.A. PaguoyrnepogHoe gatnposanue rymyca nods / O.A. Yuumrosa. M.: Hayka, 1985.
- 157 c.
3 Booenuukun KO.H. Xnmua n mmHepanorus nouBeHHoro xenesa /H0.H. BogeHuukun — M.: U3g-Bo
lMoyseHHoro nHctutyta um. B.B. [lokyyaesa, 2003. — 17 c.

17. OG6pasoBaTernibHble TEXHOJIOrNMNU, UCNOfib3yeMble MpPU peanusauum y4yeOHOM AUCLIMNIUHDI,
BKJIlOYass AUCTaHUMOHHbIe obpa3oBaTternibHble TexHonorum (OOT), anekTpoHHoe oby4yeHue (30),
CMeLllaHHoe obyueHue):[Npy peanns3aumm SUCLMNIMHBI UCMONb3YTCSA SNEMEHTbI SM1EKTPOHHOMO 00Y4eHMs 1
ONCTaHUMOHHbIE  OOpasoBaTenbHble  TexHororMm  Ha  nnatgopme  «ONeKTPOHHbIA  YHUBEPCUTET»
https://edu.vsu.ru/.

18. MaTepunanbHO-TeXxHU4Yeckoe obecnevyeHme OUCLMUMNIUHDbI:

YyebHasi ayOumopusi 0nsi npoeedeHust 3aHsImMul JIeKUUOHHO20 muna:

CneumnanuanpoBaHHasa mebenb; nepeHocHon npoektop DLP BenQ MP523 1 mobunbHbI 3KkpaH; HoyToyk ASUS
V6800V ¢ BO3MOXHOCTbIO NOAKIMIOYEHUS K CETU «VIHTEepHET».

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

YyebHass aydumopusi Ons npoeedeHUss 3aHAMUU ceMUHapCcKo20 muna (npakmu4yeckue 3aHsmusi), Ons
npoeedeHuss 2pynnoebix U UHOuUeuldyanbHbIX KOHCYJIbmauull, meKyue2o KOHmMpossa u
npomexxymou4Holi ammecmauyuu:

CneumnanuanpoBaHHasa mebenb; nepeHocHor npoektop DLP BenQ MP523 1 MoOMnbHBIN 3kpaH; HoyTOyk ASUS
V6800V ¢ BO3MOXHOCTbLIO MNOAKIMOYEHUS K ceTn «VIHTEpHET».

WinPro 8 RUS Upgrd OLP NL Acdmc, Office Standard 2019 Single OLV NL Each Aca-demic Edition Additional
Product, 6pay3ep Google Chrome

19. OueHoOYHble cpeAcTBa ANA NPOBeAEeHUs TeKyLler U NPOMEeXyTOYHOM aTTecTauumn

MopsaoK oueHkn OCBOeHWsI obydatowmmmcs yuebHoro matepmana onpegenseTcs coaepXaHnem crefyloLmx
pasgenos ANCLMMMAVHBI:

Ne Paspenbl gucumnnuHbi K OueHouHble cpeacTBa Ans
o komneteHuun | Kog nHaukatopa .
n/n (mogynu) TEeKyLen atrectaumm
1 [NouyBeHHbIN MeTo, MNK-1 MK-1.4 TecToBbIE€ 3agaHus, onpoc,
OcobBeHHOCTN NOYBLI Kak Bornpochkl 1-10
obbekTa nccrnegoBaHus. Tect 1-3
Hoknag 7-10
2 Ponb COBPEMEHHbIX MNK-1 MK-1.4 TecToBbI€ 3agaHus, onpoc,
WHCTPYMEHTASTbHbIX Bonpockl 11-14
MEeTO10B B Tect 4-7
nccnegoBaHUM  cocTasa KoHTponbHas pabota
1 CBOWCTB NOYB
3 OnekTpoxumMmyeckmne MNK-1 MK-1.4 TecToBbIe 3agaHus, onpoc,
MeTobl aHarnumsa. Bonpockl 15-20
TecT 8
4 CnekTpanbHble MeToAbl MNK-1 MK-1.4 TecToBbIe 3agaHus, onpoc,
aHanusa. MeToanbl Bonpockl 21-30
3NEKTPOHHOMN Hoknap 1,2
NpocBeYMBaloLLEN "
pacTBOpOBOM
MMKPOCKOMNNN
5 HenTpoHHo- MNK-1 MNK-1.4 TecToBble 3agaHus, onpoc,
aKTUBALWOHHbLIA aHanus Bonpockl 31-3
(HAA) Hoknapg 3,6
6 Xpomarorpadumyeckue MK-1 MK-1.4 TecToBbIE 3a4aHuUs, Onpoc,
MeToabl aHanusa Bonpockl 39, 40
MocewieHne
MexXdaKkynbTeTCKON
nabopaTopun



http://biblioclub.ru/
http://elibrary.ru/

7 Tepmudeckue 7] MNK-1 MK-1.4 TecToBbLIE 3a0aHMS, Onpoc,
MarHuTHble MeTodbl B Bonpockl 37, 38, 43, 44
MOYBEHHbIX Hoknapn 5
nccnegoBaHuax

8 OdnctaHUMoHHbIe MNK-1 MK-1.4 TecToBbLIE 3aQaHKS, onpoc,
MeToabl Bonpockl 41, 42

Hoknap 4
[MpomexyTodHasa aTTecTaumns MepeyeHb BONpoOCoOB
dopma KOHTPONA — 3a4€T, 3a4eT C OLEHKOMN

20. TunoBble oLeHO4YHbIE cpeAcTBa U MeToAUYeCKne MmaTepuansl, onpeaensitowime npoueaypbl
OLleHUBaHUNA N KPUTEPUUN UX OLleHUBaHUSA
20.1 TeKywWwiMin KOHTPONb ycrneBaeMoCcTu
KoHTponb ycneBaemMocT No AUCLMINIIMHE OCYLLECTBISAETCS C MOMOLLbIO CeayoLmMx OLeHOYHbIX CpeacTB:
TeCTbl, KOHTPOSbHble PaboThbl, AoKNaab!
TecTtoBble 3agaHusa (POC) MNK-1
3apaHue 1: B coctaBe NOYB MPUHATO BbIAENATD:
a) 2«asbl»
6) 3 «dasbl»
B) 4 «dasbl»
) MHOXECTBO
OTBeT Ha 3apgaHue 1: B
3apaHue 2: Kako n3 metoaos Obin rnaBHbIM B MOYBEHHbIX MCCNeaoBaHusX B HaYane 20-ro Beka?
a) CpaBHuTENbLHO-reorpadnyeckni
©) CpaBHUTENBHO-aHANUTUYECKNI
B) MeTtog mogenupoBaHus
r) Meton Keenbgans
OTBeT Ha 3agaHue 2: a
3apaHue 3: Kakon n3 npoueccoB MoXeT bbiTb Ha3BaH 00 MM NOYBOOOpPa3oBaTeibHbIM MaKpONpoLEeccom?
a) OrneeHus
©) OnopgsonueaHus
B) YepHo3zemoobpasoBaHusi
r) OxxenesHeHus
OTBeT Ha 3agaHue 3: B
3apaHue 4: Kakne n3 MetogoB OTHOCATCSA K Knaccuyeckum metogam aHanmsa?
a) NpaBumeTpUyeckmn
©) AToMHO-aacopbUNOHHBbIE
B) NnameHHo-doTOMETPUYECKME
r) MloHomeTpuyeckune
OTBeT Ha 3agaHue 4: a
3apgaHue 5: Kakum MeToaoM MOXHO ONpeaennTb Kanuim B novsax?
a) Metopom Keenbgans
6) Metogom B.®. Yupumkosa
B) NMnameHHO-pOTOMETPUYECKMM METOL0M
r) VloHomeTpuyeckum
OTBeT Ha 3agaHue 5: B
3apgaHve 6: Kakum MeToaoM MOXHO OnpeaennTb NoABMKHbIN hocdop B nouse?
a) MeTtogom nuneTku
6) MloHomeTpuyecknm
B) CnekTpocoToMeTPUYECKUM
r) Metogom Heccrniepa
OTBeT Ha 3agaHue 6: B
3apgaHue 7: Ons onpegeneHus pH B noyBax MOHOMETPUYECKMM METOOOM MCMonb3yloT 2 anektpoga — A n B. Kak
Ha3bIBalOT 31EKTPOS CpaBHeHMs B?
a) CTeKNAHHbIN
6) Xnop-cepebpsiHbIn
B) CenekTBHbIN
r) MarHuTHbIN
OTBeT Ha 3agaHue 7: 6
3apaHue 8: Kaknm 13 MetogoB MOXKHO OLIEHUTb TOKCUYHOCTb NMOYBbI?
a) KynoHomeTpuyeckum
6) Monsporpadunyeckum
B) TUTPUMETPUYECKNM
r) Metogom «buotecta»
OTBeT Ha 3apaHue 8: 1
3apaHue 9: Kakum MeToaoM MOXHO OLEHUTbL BO3pacT No4yB?



a) XpomaTtorpadmnyeckum

6) PeHTreHntoopeCcLEHTHBLIM

B) MeTtogom KaumHckoro

r) UsoTonHbIM

OrTBeT Ha 3agaHue 9: 1

3apgaHue 10: K kakum MeTogam OTHOCUTCSt MeTo, onpeaeneHunsa odLlero a3ota B no4ysax?

a) K knaccmyeckum meTogam XMMMYeCKoro aHanumaa

6) K BonbTamnepoMeTpr4ecknm

B) K MeTogam gMCTaHUMOHHOIo 30HAMPOBaHNS

r) K xpomaTtorpadpuyeckum

OTBeT Ha 3apgaHue 10: a

3apaHue 11: Kakol n3 MeTooB OTHOCUTCS K 3IIEKTPOXMMUYECKMM METOA4aM aHanmsa?

a) NoTeHunomeTpudeckni

6) Tepmuueckuin MeTof aHanumsa

B) ATOMHO-3MUCCUOHHbIN

r) AnCcTaHUMOHHbIN

OTBeT Ha 3apaHue 11: a

3apaHue 12: Kakme cuctembl MCNOMb3yHOTCS B AUCTAHLMOHHBLIX MeToaax?

a) Nonsaporpadbl

6) Annapat Keenbgans

B) GPS

r) YcTaHOBKM AN TUTPOBaHWSA

OTBeT Ha 3apgaHue 12: B

3apaHue 13. C kakon Lernbio NCNOoNb3YyTCA KYNOHOMETPUYECKME METOAbI?

a) [ina onpeaenexHns HUTpaToB

©) [lna onpeaenennst cepbl 1 yrnepona

B) [Ins onpegeneHnsa MeTannos

r) Ons onpegenexHns asota

OTBeT Ha 3agaHue 13: 6

3apgaHue 14: Kakon meToq ucnonb3yeTcs Ans onpeaeneHmss o-6MeHHOro ammoHmsa?

a) KanneHa

©) Macnosown

B) TopuHa

r) Heccnepa

OTBeT Ha 3agaHue 14: 1

3apaHue 15: Kakon n3 metogoB No3BOSISIET pa3gensTh CI0XHbIE MHOTOKOMMOHEHTHbIE CMECU?

a) Xpomarorpaunieckuin

©0) NnameHHO-HOTOMETPUYECKUN

B) HENMTPOHHO-aKTMBALIMOHHbIN

r) ATOMHO-3MWUCCUOHHBIN

OTBeT Ha 3agaHue 1: a

3apgaHue 16: Yto aBnsieTcss npegMeToM UccnenoBaHnsi B NoYBOBEAEHNN?

OrtBeT Ha 3agaHue 16: NpeameTom uccnegoBaHMs B MOYBOBEAEHNN SIBIAIOTCA — NOYBbI: MX COCTaB, CBOMCTBA,
reHesunc, COBpeEMEHHOE COCTOsIHME U reorpadpuyeckoe pacnpocTpaHeHme.

3apgaHue 17: Kakon meToq NO3BOMSIET OLEHUTL COBPEMEHHOE COCTOAHME NMOYB?

OrtBeT Ha 3agaHne 17: CoBpeMeHHOe COCTOSIHME MOYB MO3BOSSAET OLEHUTb CTALMOHAPHbIA METOA, B OCHOBE
KOTOPOro nexaT AnuTenbHble cucTemaTnieckme HabniogeHns 3a COCTaBOM M CBOMCTBaMM MOYB.

3apaHue 18: Ha3oBuTEe HECKOIBbKO NPUMEPOB YaCTHbIX MOYBOOGPA30BaTENbHBIX MaKpOMNpoLEeccoB?

OTtBeT Ha 3agaHue 18: OgHMMK U3 YacTHbIX NOYBOOOPAa30BaTENbHbLIX MaKpOMNPOLIECCOB MOXHO Ha3BaTb — ryMyCOBO-
aKKyMYNSATMBHBIN MPOLECC, 3aCONEHNe, paccoreHne, IeccMBax, OnoA3onvBaHue, orfeeHne n ap.

3apgaHue 19: C yem cBsizaHa UMKINMYHOCTb MOYBOOOPa3oBaHMNA?

OtBeT Ha 3agaHue 19: LuknuyHocTe No4BOOOPa3oBaHUSA Nog4YMHEHA NPUPOLHBIM PUTMaM (CYyTOYHOMY, FOONYHOMY,
MHOrONETHEMY), C BpaLeHnem 3emnu, ¢ konebaHnamm aktmeHoctn ConHua, ¢ Gruonormyecknm puTMoOM pasBuTKA
pacTeHu.

3apaHue 20: Kak ocyLectBnsieTca nyyeHme noys?

OTtBeT Ha 3agaHue 20: /3ydeHune NoYB 1 NpoUCXogdaLmnx B HAX NPOLIECCOB OCYLLIECTBAETCA NPMMEHEHNEM CUCTEMBI
pa3nn4YHbIX METOAOB.

3apgaHue 21: Ha3zoBuTe camble BaXkHble NPUHLMMLI UCCeaoBaHus NoYB?

OTtBeT Ha 3agaHue 21: CaMbiMU BaXKHBIMW NPUHLUNAMM UCCIEA0BAHMS MOYB ABMSATCS NPOMUIBHOE X N3YYEHNE U
HenpepbIBHOCTb B UCCreaoBaHUM Npodunst NoYBbI.

3apaHue 22: Ha yem OCHOBaHO pa3BUTUE CpaBHUTENbHO-aHaANMTU4Yeckoro Metoga?

OTBeT Ha 3agaHue 22: Pa3BuTue cpaBHUTENbHO-aHaNUTMYECKOro MeTO4a OCHOBAHO Ha BHeApeHUe B MOYBOBEAEHNE
HOBENLINX PUINKO-XUMUYECKNX U BUONOrMYECKUX METOQOB UCCreoBaHMs.

3apaHue 23: Ha3oBMTe OCHOBHOE JOCTOMHCTBO MHCTPYMEHTAIbHEIX METOAOB?

OtBeT Ha 3agaHue 23: OCHOBHbIM OCTOMHCTBOM UHCTPYMEHTANbHbLIX METOLAOB SIBNSAETCS UX BbICOKast
YYBCTBMTENBHOCTb M CKOPOCTb BbIMNOSIHEHUSA aHanu3a.

3apaHue 24; Ha3oBuTe OCHOBHOW HELOCTATOK UHCTPYMEHTANbHbLIX METOLOB.

OTBeT Ha 3agaHue 24; OCHOBHOW He4OCTAaTOK MHCTPYMEHTaNbHbIX METOA0B 3TO CITOXHOE M JOPOrocTosiLee



obopyaoBaHme 1 pacxogHble MaTepuarbl.
3agaHue 25: C Kakon Liernbio NPUMEHSIOTCA NOTEHLMOMETPUYECKNE METOAbI aHanu3a?
OtBeT Ha 3agaHue 25: [NoTeHUMoMeTprYeckne MeToabl NPUMEHSIIOTCS ANs onpeaeneHns pH, akTMBHOCTM MOHOB
HaTpus, Xnopa, HUTPaATOB aMMOHUS, Karnusi, kKanbumsa n ap.
3apaHuve 26: B yem pasHuLa mexay NpsiMbIMU U KOCBEHHBIMU 3NEKTPOXMMUYECKMMU MeToAaMmn?
OTBeT Ha 3agaHve 26: B npsambix MeTogax UCrosnb3ylT 3aBUCMMOCTb CUflbl TOKa OT KOHLEHTpauum onpeaensieMoro
KOMMOHeHTa. B KOCBEHHbIX — MCNOMb3YIOT 3aBUCUMOCTb M3MEPAEMOro napameTpa oT o6bema TUTpaHTa.
3apaHue 27: HazoBuTe rmaBHOE OTNMYME NOTEHLMOMETPUYECKNX METOAOB OT OCTalbHbIX METOAO0B aHanuaa noys?
OtBeT Ha 3agaHuve 27: [naBHasa oTnuuuTenbHast 0COOEHHOCTb NOTEHLMOMETPUYECKNX METOLOB OT BCEX OCTarbHbIX —
N3MepeHne akTMBHOCTU, @ € KOHLIEHTpaLMN NOHOB.
3apaHue 28: U3 yero coctonT xnopcepebpsiHbi anekTpos?
OTBeT Ha 3agaHue 28: XnopcepebpsiHbii 3NEKTPOL COCTOUT U3 CTEKMSIHHOM TPYOKM, OKaHYMBAIOLLUNCS Kanumsipom
C BrMasiHHOM B Hero acbecToBow HUTbIO. BHYTpK cTeknsaHHOM TpyOKM NnomelleHa cepebpsiHas NPoBOoYKa, NOKPbITas
TOHKUM Crioem xnopucToro cepebpa. BepxHsia 4yacTb NPOBONOYKM COeAMHEHa C MegHbIM NPOBOAOM M 3aKaH4YMBaETCS
KNnemMMon.
3apaHue 29: Yto Takoe 6ydepHOCTb NoYB?
OTBeT Ha 3agaHue 29: bydepHOCTbIO NOYBbI Ha3bIBAETCA CNOCOOHOCTb NOYBbLI MPOTUBOCTOATbL U3MEHEHUIO peakLum
cpeabl Npu AEACTBUN HA HEE KUCIOT UMM OCHOBaHWNA.
3apaHue 30: B kakom pacTBope XpaHATCA aNeKTpoabl B NepepbiBax Mexay UamMepeHmammn?
OtBeT Ha 3agaHuve 30: B nepepbiBax Mexay onpeaeneHmsaMn He peKOMEHAYETCSl OCTaBNsATh ANEKTPOAbI B CyXOM
COCTOSIHWM, UX CriegyeT OnyCTUTb B CTakaHYMK C AUNCTUNNIMPOBAHHOW BOL4OWN.
Kputepun 1 LWKanbl OLeHNBaHUS TECTOBbLIX 3afaHUN:
[nsi oueHnBaHWSA BbINOMHEHWS 3a4aHWUA ucnonb3yeTcs bannbHasa Wwkana:
1) TecToBblE 3aaHus:
1 6ann — ykasaH BepHbIli OTBET;
0 6annoB — ykasaH HeBEpPHbIV OTBET.
2) 3agaHNA C KOPOTKMM OTBETOM:
2 6anna — oTBET COOTBETCTBYET 3TANIOHHOMY OTBETY;
1 6ann — oTBET YaCTNYHO COOTBETCTBYET STAaNOHHOMY OTBETY;
0 6annoB — yka3aH HEBEPHbI OTBET.
MepeyeHb 3ag4aHNN OANA KOHTPOJIbHbIX paboT
BapwuaHT 1

1. OnpegeneHune NOHATUA «MeToa»
2. Knaccuyeckme metogbl NOYBEHHbIX UCCieqoBaHUMN
BapwuaHT 2
1. MeTogbl, ucnonb3yemble Ansa U3ydeHnsa pusndecknx CBOMCTB NOYB
2. TpuHUMNbI MccnegoBaHNsA NOYBOOOpa3oBaTENbHbLIX NPOLLECCOB
BapuaHT 3
1. CrauumoHapHbI METO, €ro CyTb 1 BO3MOXHOCTU A1 U3Yy4eHMs1 MOYBEHHLIX NPOLLECCOB
2. ®dunsmyeckne cBONCTBA NOYBbI
BapwuaHT 4
1. CpaBHuTenbHO-reorpaunyecknn metoq

2. Xummnyeckue CBONCTBA NOYBbI U METOAbLI, MPUMEHSIEMbIE MPU UX U3YHEHUN.
BapuaHTt 5

1. Buonornyeckne cesoncTBa NOYBLI U METOADI, npnMeHaemble Npu nX N3y4eHun

MepeyeHb TeM fgOKNagoB
OKONOoro-reoXMMmn4eckoe CocTosiHne ropoaos
Taxenble MeTannbl B noyBax
Mcnonb3oBaHne M30TOMHLIX METO0B UCCrenoBaHUSa B NOYBOBEAEHUN
MeToabl KOCMUYECKOro 30HANPOBAHMUS
MarHuTHble MeTodbl U UX UCNOMNb30BaHME B NOYBEHHbIX UCCIeA0BaHUNAX
BospacTt noyB 1 MeTofbl ero onpeaeneHus

Buonngnkauyms. nepCl'IeKTI/IBbI MCNOoJ1Ib30OBaHNA B 3KOJTOTNMYECKUX UcCcrnenoBaHnAx

© N o g A~ w N E

A30T B no4Bax n MeToabl ero onpepneneHnd



9. qJOCd)Op B no4yBax U MeToadbl ero onpeneneHna

10. MeToabl onpeaeneHns opraHA4eckoro BelecTsa B noysax

Kpumepuu oueHku 3adaHuli cnedyroujue:;
«OTNUYHO» - 3afaHne BLINOMHEHO B NOMTHOM OGbeme B COOTBETCTBUM C MNpedbsaBnAeMbIMUK HEMY TPeGoBaHWA.
BbinonHeHHoe 3aaaHne COOTBETCTBYET MOBbILLEHHOMY YPOBHIO CHOPMMUPOBAHHOCTU MHOMKATOPOB KOMNETEHLWIA.
«Xopollo» - 3aaHue BbINONHEHO B COOTBETCTBUM C MpedbsBRseMbiMU K HeMy TpeboBaHui. HepgoctaTouHo
NpoAeMOHCTPUPOBAHO BnajeHWe MeTodamu aHanusa rnonesoi U nabopaTopHol uHdgopmauuun. JInbo aonylieHo
HEeCKONbKO HETOYHOCTEN MpU BbINOMNHEHUM 3agaHus. BbinonHeHHoe 3adaHWe cooTBeTCcTBYeT 6a3oBOMY YPOBHIO
CchOpMMPOBAHHOCTN UHOUKATOPOB KOMMETEHLNIA.
«YOoBneTBOpUTENbHO» - 3adaHue BbINOMHEHO B COOTBETCTBUMM C MpeabsABnsAeMbIMU K Hemy TpeboBaHuAMM,
OOHaKoO MNPV €ero BbIMOMHEHWN [OOMylleHa CyllecTBeHHass olwubka. BbIiNonHeHHoOe 3agaHue COoOTBETCTBYET
NMOPOroBOMY YPOBHIO CPOPMMPOBAHHOCTU UHONKATOPOB KOMMETEHLIWA.
«HeynoBnetsopuTensHo» - 3agaHuMe He BbIMOMHEHO o6yyarowmumcs, NGB0 BbIMNONHEHO C  CyLLECTBEHHbIMU
rpy6biMu omMbkamu. MHaukaTopbl KOMNETEHLMI He OCTUMHYThI.

20.2 NMpomexyTo4yHasi aTTrecTtauus

MpomexyToyHast aTTecTaums no QUCLMNIIMHE OCYLLECTBMASIETCA C MOMOLLIO CreayoLLmX
OL€HOYHbIX CPeaCTB:
MpuMepHbI NepeyYeHb BONPOCOB K 3a4€TY C OLIEHKOM:

1. TloHATME «MeToa» N ero MeCTO B Hay4HbIX UCCeoBaHUAX
[MoyBa 1 NOYBEHHbIE MUKPOMNPOLLECCHI.
Makponpouecchl NoYBbI

OcHOBHble npunHUnnbl nccrnegoBaHnA no4s

a r w0 Dn

MoHATMe o noyBeHHOM MeTode. O6LIne 1 YacTHble MeToab! B
noysoBeAeHUn

CyLIHOCTb CTauMoHapHOro MeToaa
MeToa MoaenupoBaHusi, ero CyTb U NEPCNEKTMBLI UCNOMb30BaHUS

Kputepmn ogHOpOAHOCTM NOYBEHHOIO Npoduns

© © N o

Knaccudmkaums metogoB B No4BOBELEHUN
10. Knaccuyeckne metogbl aHanm3a rno4s
11. Ponb MHCTPYMEHTanNbHbIX METOOO0B B NOYBEHHbIX UCCEeLOBaHNAX

12. MeTogbl, ucnonb3dyemble A9 U3y4eHUs pusnyeckmx CBONCTB
noys

13. MeToabl, ncnonb3dyemble AN U3y4eHUsH XUMUYECKUX CBOMCTB NOYB
14. MeTogbl, ncnonb3yemble AN U3y4yeHust GUonormyeckux CBOMCTB NoYB
15. MNMoTeHumnomeTpus, CyLLHOCTbL MeTOAa, JOCTOMHCTBA U HEOOCTATKN

16. MpurHUKMN paboTbl HA MOHOMEpaXx.

17. BonbTamnepomeTpusi, CyLLHOCTb MeToAa, JOCTOMHCTBA U HEAOCTaTKU
18. KynoHomeTpus, CyLHOCTb MeToAa, AOCTOMHCTBA U HeJOCTaTKu

19. Monsporpadums, CyLLHOCTb MeToAa, JOCTOUHCTBA U HeAOCTaTK/

20. MpyHUMMbI M MeToAbl M3MepeHUst PUNKO-XUMUYECKMX
napameTpoB MoYyB

21. ®oTo3NEKTPOKONOPUMETPUS. BO3MOXHOCTUN 1 HegocTaTKu
22. BblGop KioBET A5t CNEeKTPOCKOMNMYECKUX METOA0B aHanun3a noys
23. CnekTpohoTOMETpUS: AOCTOUHCTBA U HEQOCTATKU.

24. MprHUMn paboTbl Ha HOTOSNEKTPOKONOPUMETPAX U
cnekTpogoToMeTpax

25. OMUCCMOHHbIN NNamMeHHO-POTOMETPMNYECKUI METOA,
26. KOHCTpYKTMBHbIE 0COBEHHOCTU NNameHHON hoTomeTpumn

27. MNpuHumn paboTbl Ha NNameHHoOM oToOMETpe
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29.

30.

31.
32.
33.

34.
35.

36.

37.

38.

39.

40.

41.
42.
43.
44.

. AZ1ICOpOLUMOHHbBIE METOAbI aHanM3a, UX NPUHLWM, BO3MOXHOCTMU U
HeJocTaTku

PeHTFeH(bJ'IlOOpeCLI,eHTHaﬂ CNEeKTpocKonu4. I'Ipanlna noaroToBKu
NOYBEHHbIX I'Ip06 K aHannsy

MpuHUKMN MeToaa 1 BO3MOXHOCTU PEHTIEeH(NI0OPECLIEHTHBIX
npmnbopos

CyLLI,HOCTb HeVITpOHHO-aKTMBaLlI/IOHHOFO aHanmaa no4yse
PagunoakTtnBHble U cTabubHblE N30TOMbI

dpakuMoHnpoBaHne CTabubHbLIX M30TOMOB B NpoLeccax
no4ysoobpasoBaHus

MpvHUMN pagnoyrnepoagHoro Metoaa.

Mcnonb3oBaHMe N30TOMHbIX METOL0B UCCE0BaHUS B
no4ysoBegeHnn

Vcnonb3oBaHMe N30TOMHbIX METOO0B AN onpeaeneHna
BO3pacTa opraHnM4yeckoro eeLiecrtBsa no4vs

MarHuTHble MeToAbl X CYLLHOCTb 1 BO3BMOXHOCTb
MCNnosnb30BaHNA B NOYBEHHbLIX NccrneaoBaHUAX.

CocTosiHue enesa B NOYBEHHbLIX KOMMNOHeHTax. PopmunpoBaHue
MarHUTHbIX COeAVMHEHUI Xenesa

Xpomatorpadmyeckme MeTofbl, UX CYLLLHOCTb Y NEPCMNEKTUBDI
NCMNonb30BaHNS

"azoBasi xpomartorpadusi: BOSMOXHOCTU NPUMEHEHNS B
MOYBEHHbIX NCCIEeL0BaHUAX

[VCTaHUMOHHbIE METOAbI U UX CYLLHOCTb
HaBuraLumoHHble cucTeMmbl
OCHOBbI TEOPUU TEPMUYECKOro aHanuaa

O6wwas knaccudmnkaumss METOAOB TEPMUYECKOro aHanmnsaa



