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PABOYASA NPOrPAMMA YYEBHOU OAUCLUUMIIUHDbI
B51.B.[0B.03.01 CoBpemMeHHble MeTobl NOYBEHHbIX UCCIef0BaHUN

1. Koa v HanmeHoBaHMe HanpaBneHUs NoAroToBKu/cneumnaribHOCTH:

06.03.02 lNouBoBeneHne

2. Mpodnnb nogroroBku/cneumanunsauua:

YnpaeneHne 3emMesibHbIMU pecypcamm

3. Ksanudukauusn (cTeneHb) BbINyCKHUKA:

bakanaepuat

4. dopma obyyeHus:

OyHas

5. Kadeppa, oTBeyvarowan 3a peanusaymio oUCUUNIINHDbI:

Kadpenpa akonorum n 3eMenbHbIX pecypcoB

6. CocTaBuTenu nporpamMmmbi:

KaHngmpat 6uonornyeckmx Hayk, aoueHT Ctaxypnosa Jlapyuca OmMuTpreBHa

7. PekomeHaoBaHa:

HMC mepguko-6uonoruyeckoro dakynbteTta, lNpoTokon Ne 2 ot 04.03.2025 r.

8. Y4yeOHbIN roa:

2028-2029 CemecTtpbl: 7, 8

9. Llenun n 3agaym yuye6HOM ANCLUUMIINHDI:

Llens aucuunnuHel: cpopMmpoBaTh Yy 006yYaloLWMXCA TEOPETUYECKUE M NPAKTUYECKME 3HAHWUA COBPEMEHHBIX
METOAOB W MNPUHLMMNOB, WUCMOSIb3YEMbIX B MOYBOBEAEHWM, OCHOBHbIX MNpPOGMeM W TEHAEHUMI pas3BUTUS
METOAOSIONMN  MOYBOBEAEHUA, @ TaKXKe HaBblK MNPUMEHEHUSA MOMYYEHHbIX 3HAHWUA MpU  peLUEeHUK
npodeccuoHanbHbIX 3agad.

3agauv ANCUUnnHLL:

- CdopmupoBaTth y 00y4aloLLMXCA 3HAHUSA COBPEMEHHbBIX OCHOB M MPUHLUUMNOB METOO0B UCCNEeLOBaHUIN B
NnoYyBoBEAEHUMN.

- O3HaKoOMUTb 0BYy4YalLWMXCS C COBPEMEHHbIMU NpobreMaMmn U TEHAEHUMAMU pa3BUTUS METOAONOrMK
NOYBEHHbIX UCCrefoBaHMin B Poccumn n 3a pybexom.

- O3HaKoOMUTb OOY4alLINXCA C TEXHUYECKMMMU U METPOSIOTMYECKMMN XapaKTEPUCTUKaMN COBPEMEHHbBIX
nabopaTtopHbIx NprubopoB, 060pyaOBaHUA M MaTepUanoB, UCMOJMb3YEMbIX OJ19 aHanmmM3a XMMUYECKUX,
PU3NKO-XMMMYECKNX, (PU3NYECKUNX, IKOSTOTMYECKUX N TOKCUKOSTOTMYECKUX NoKasaTenen noys.

- O3HakoMUTb O0Oy4alLWUXCS C COBPEMEHHbIMW CTaHOapTaMu, YyCTaHaBnMBalLWMMKU TpeboBaHus K
TOYHOCTU U NPELU3NOHHOCTM METOL0B M3MEPEHUI NoKa3aTenen NoyB.

- O3HakoMUTb 06YYalLLMXCA C aTTECTOBAHHbIMM METOAUKaMU NPOBeAEeHNs aHann3a CBONCTB M COCTaBa
MouYB.

- HayunTb obyyvatowymxca BblGMpaTb METOAMKM MpOBeAeHMs NnabopaTopHOro aHanmsa ¢ y4eToM 3agay
nccrnefoBaHUii, 0COGEHHOCTEN MOYB U METPOSIOTMYECKUX XapaKTepUCTMK aTTECTOBaHHbIX MEeTOAMK
aHanusa.

- BbipaGoTaTb y 06y4aowmxca npakTUYeCcKunii HaBblK MPUMEHEHUS COBPEMEHHBIX METOA0B B MOYBEHHbIX
nccrnefoBaHUAX ANs pelleHnsa 3aAad B NpoeccnoHasnbHoM AeATeNbHOCTH.

10. MecTo y4yebHOM AucUMNUHbLI B cTpyKType OOI:
Bnok 1. OQucunnnnHel (Mogynum), 4acTb, hopMmpyemMasi y4acTHMKaMm obpa3oBaTtefibHbIX OTHOLLEHNI,
ONCUMNNUHBI MO BbiGoOpy



11. MnaHupyeMmbie pe3ysnbTaTbl 0Oy4YeHUs No AgucuunauHe/Mmoaynio (3HaHUA, YMEHUs, HaBbIKK),
COOTHEeCEeHHbIe C NyaHupyeMbIMU pe3yNbTaTaMu OCBOeHUs1 obpa3oBaTeribHOM NporpamMmabl
(KOoMMeTeHUUs MU BbINYCKHUKOB) U MHOAMKATOPaMU UX OOCTWKEHUS:

Kop n Ha3BaHue

Kop n Ha3BaHne

3HaHuA ,YMEHUA,HaBbIKN

KOMMeTeHummn WHAMKaTOPaKOMMNETEHLN
MK-1 CnocobeH | MNMK-1.4 OcyuiecTtenseT | 3HaTb: OCHOBbI U NPUHLMMbLI COBPEMEHHbIX
NpoBOAUTL NOYBEHHbIE | METOAMYECKOE METOO0B UCCNEeAOBaHW B NOYBOBEAEHWM;
obcnepoBaHuss B 4acTU | pyKOBOACTBO COBpEMEHHble Mpobnembl U  TeHAEHUUU
KpynHomacLuTabHom nabopaTopHbIMU pa3BuTuA mMeToaosnorum NMOYBEHHbIX
NOYBEHHOM CbEMKM, | UCCneaoBaHNAMMU, nccnepoBaHuin B Poccunm n 3a pybexom;
KOPPEKTUPOBKN MOYBEHHbIX | aHanu3upyeT U OLEHMBAET | TeXHUYecKue " MeTponormyeckme
KaprT, WHXEHEPHO- | COCTOSIHWE N KQ4YeCTBO NOYB | XapaKTepuUCTUKM nabopaTopHbiX Npubopos,

3KOJTOrM4YeCcKnX N3biCKaHum

no pesynbTatam
nabopaTopHbIX
nccneaoBaHvn

obopynoBaHus " MaTepuanos,
MCNoNb3yeMblX AN aHanM3a XMMUYEcKUX,

PU3NKO-XUMNYECKUX, mnsnyeckux,
3KOMOTMYECKNX U TOKCUKOMNOrn4ecKux
rnokasartenemn NnouyB,; CTaHpapThl,
yCTaHaBnmBatwowme TpeboBaHus K
TOYHOCTU M NPELU3NOHHOCTU METOL0B
N3MEepEHUN nokasartenemn nouys;
aTTeCToBaHHble METOAUKN MNpoBEAEHUSA

aHanmn3a CBOWCTB U COCTaBa MNouB.

YmeTb: OCYLLEeCTBNATb BbIGOP
COBpPEMEHHbIX MeToaMK npoBeaeHus
nabopaTopHOro aHanm3a C y4yeToM 3apad
uccnegoBaHU, OCOOEHHOCTENM TMOo4YB WU
METPONOrMYecKnx XapakKTepucTunk
aTTeCcToOBaHHbIX METOAMUK aHann3a.

BnapeTb: HaBbIKOM NpPUMEHEHUSA
COBPEMEHHbLIX METOAOB B  MOYBEHHbIX
WCCNedoBaHNAX AOfiA pelleHMs 3apjad B
npodeccnoHanbHON AeATENbHOCTH.

12. O6bem aucuMnnuHbl B 3a4eTHbLIX egMHULax/yac:

41144

dopma NpoMeXyTo4HOW aTTecTaumu:

3ayerT, 3ayeT c oueHKon

13. TpyAoeMKOCTb NO BMAaM y4ebHoW paboTbl

Bug yyebHon paboThl Cemectp 7 Cemectp 8 Bcero
AyanTopHblE 3aHATUSA 38 36 74
JlekumoHHble 3aHATMA 12 18 30
MpakTnyeckue 3aHATUA 26 18 44
JlabopaTopHble 3aHATUS
CamocTosiTenbHaa paboTta 34 36 70
KypcoBas paboTa
MpomexyToyHaa aTTecTtaums
Yacbl Ha KOHTpOIb
Bcero 72 72 144

13.1 CopgepxxaHne ANCUUNIINHbI

n/n

ONCLMMINHBI

HanmeHoBaHue pa3gena

ONCLMMIUHBI

Cop,epxaHl/le pas3aena

Peanuzauusa pasgena avcumvnnmvHel ¢
NMOMOLLbI0 OHNanH-Kypca, AYMK

JleKunoHHbIe 3aHATUA

1 | Mpencraenenve

o [ MoHsTne «metog» M ero |

PasmeleH Ha nnatdopme




Hay4yHOM MeToae

MecCTO B
nccneaoBaTenbCKon
paboTe. Onpenenexue,
CYLLHOCTb, cocTaBHble
yacTu.

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

MouBa [
noysoobpasoBaTtesbHble
npoueccsl

MoHatTMe o0  npouecce.
Nepapxus NOYBEHHbIX
npoueccoB rno A.A. Poge.
O6wme 3aKOHOMEPHOCTU
NpoTEKaHWa U  CBOWCTB
NMOYBEHHbIX npoLeccos
(MyKpo-1
MakponpoLecchbl).
BaxHenwme YacTHble
no4soobpasoBaTenbHble
MakponpoLecchbl.
OcHoBHble NPUHUMMBI
uccnegoBaHus NoYs.

PasmelleH Ha nnatdgopme
«ONEKTPOHHbIN YHNBEPCUTET»
https://edu.vsu.ru/course/view.php?id=
15476

MouBeHHbIN MeTOA,

Uctopusa BOMnpoca.
Knaccudukauma metonos
B NoYBOBEAEHUN.
CpaBHuTENBHO-

reorpaduyeckni MeToq,
nccnenoBaHnsa MoYe, €ro
CyTb M BO3MOXHOCTW,
YCNOBUA  UCMOSIb30BaHNS.
OcobeHHOCTM  U3YyYeHus
NMOYBEHHOIO npoduns.
CraumoHapHble  MeToabl,
MX CYTb N BO3MOXHOCTM
ONA U3yYeHUst MOYBEHHbIX
npoLEeCccoB. .MeTop
MOZENMpoBaHus, €ero
BO3MOXHOCTU W 3HAYEHUE
ONSA U3y4YeHUsa OTAENbHbIX

Pa3melleH Ha nnatdopme
«ONEKTPOHHbIN YHNBEPCUTET»
https://edu.vsu.ru/course/view.php?id=
15476

MMWKpPOMpPOLLECCOB.
OcobeHHocT nouBbl Kak | Cocras " CBOWCTBA Pa3melueH Ha nnaTcgopme
oObeKkTa uccnenoBaHus. TBEpPOAOM  (pa3bl  MOYB. «ONEKTPOHHbIN YHUBEPCUTET»

Mokazatenu duandeckoro, | https://edu.vsu.ru/course/view.php?id=

XUMUYECKOro, dusnko- 15476

XMIMMYECKOrO n

Hbuonornyeckoro

COCTOSIHUA nouYB.

Knaccu4yeckue MeToabl

aHanu3sa MouYB.

BuonHankauma 7]

bronHamkaTopsl.

MepcnekTuBbl

UCMONb30BaHUSA  METOOOB

buotecra.
Porb COBpeMeHHbIX | [locToMHCTBA " PaameLleH Ha nnatdopme
WHCTPYMEHTaNbHbIX HeLoCTaTKn «ONEKTPOHHbBIV YHUBEPCUTET»
METOAOB B UCCNeOoBaHUN | UHCTPYMEHTASbHbIX https://edu.vsu.ru/course/view.php?id=
cocTaBa W CBOWCTB NMoYB METO[OB aHanu3a nMnouB. 15476

OcHOBHbIe TpeboBaHusA

npym  BblbOpe  MeToda

nccneaoBaHUn.

Knaccudmkaums

COBpPEMEHHbIX

WHCTPYMEHTarbHbIX

MeTOAOB  MCCreaoBaHus

noyB.
OnekTpoxumMuyeckme MpuHLUMnNbI Pa3melueH Ha nnaTgopme

MeTOodbl aHann3a.

ANEKTPOXNMNYECKUX

«ONEKTPOHHBIN YHUBEPCUTET»




MEeToA0B aHanu3a.
MoTeHumomeTpus,
CYLLHOCTb mMeToaa,
[OCTOMHCTBA "n
HepoCTaTKu.
BonbTamnepomeTpus,
CYLLHOCTb MeToaa,
[OCTOMHCTBA 7
HepoCTaTKu.

KynoHomeTpusi, CyLWHOCTb
MeToAa, [OCTOMHCTBA M
HepoCTaTKu.

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

Monaporpaduyeckne

MeToAbl, NX BO3MOXHOCTb

OOCTOMHCTBA "

HepocTaTku
CnekTpanbHble  MeToabl | MeToabl  MONEKynspHou Pa3melueH Ha nnaTcopme
aHanusa. cnekTpodoToMeTpUN, «ONEKTPOHHbIN YHNBEPCUTET»

npUHLMN meTopa, | https://edu.vsu.ru/course/view.php?id=

OOCTOMHCTBA " 15476

HeOoCTaTKU. MeToapl

aToOMHON

CNeKTpodhOTOMETPUM:

1)ATOMHO-3MUCCMOHHas

CNeKTpodhoTOMETPUSA

(nnameHHaa doTomeTpus,

aTOMHO-3MUCCMOHHasA

CNeKTpodoTOMETpUA,

pPEeHTreHNIOopPECLIEHTHasA

CrneKTpocKonus).

2) ATOMHO-

abcopbumoHHas

CNeKTpodhoTOMETPUA.

MpuHUMN mMeToaa,

OOCTOMHCTBA n

HeJoCTaTKu.
MeToab! 3ANEeKTpPoHHOW | MpuHUMN MeToaa Pa3meleH Ha nnatdopme
NpocBeYnBaloLLEN N | 3NeKTPOHHOM «ONEKTPOHHbIN YHUBEPCUTET»
pacTBOpOBOW NpocBeYNBatoLLEN n | https://edu.vsu.ru/course/view.php?id=
MWKPOCKONUU pacTBOpOBOM 15476

MUKPOCKOMUMW.

Bo3MoXxHoOCTb

NCMNOSIb30BaHUSA ans

N3yyeHus NMOYBEHHbIX

MUKPOMPOLIECCOB.
HenTpoHHo- N3oTonHbIE MeToAbI PaamelleH Ha nnatdopme
aKTMBaUMOHHbIN  aHanu3 | uccrnegoBaHns B «ONEeKTPOHHbLIN YHNBEPCUTET»
(HAA) NO4YBOBELEHUN. https://edu.vsu.ru/course/view.php?id=

PapuoaktnBHble 7] 15476

CcTabunbHble N30TOmbl.

MpuHUMNBI M HAaNpaBNeHUs

NCMNOJb30BaHUSA

CcTabunbHbIX U30TOMOB B
NMOYBEHHbIX
ncenegoBaHnAx OcHoBbl

meToaa pasgeneHus
CTabuNbHbIX M30TOrNOB,
YCTPONCTBO macc-
crnekTpomeTpa.
PagunoyrnepoaHbin
(papmokapboHOBbIN)
MeTOA, €ro MpuHUMN U
nNpUMeHeHne B

noysoBeaeHUn.




10

Xpomarorpaduyeckme
MeToAbl aHanu3a

CyLHocTb mMeTozaa
razoBon Xxpomartorpacuu.
JJocTtonHcTBa 7]

HepocTaTku. BO3aMOXHOCTb
MCMNOMb30BaHNA  ra3oBOWn
Xpomatorpacpum ansa
OLEHKN  BUOXMMUYECKUX
nNpoL,eccoB B NoYBax.

PasmelleH Ha nnatdgopme
«ONEeKTPOHHbIN YHNBEPCUTET»
https://edu.vsu.ru/course/view.php?id=
15476

11

Tepmuyeckue
MarHuTHble  MeToAbl
NMOYBEHHbIX
nccnenoBaHnsXx

n
B

CyIJ.I,HOCTb TEPMUNYECKOro
MeToaa aHannsa n
NepcrneKTnBbl ero
ncnonb3oBaHnA B
NOYBEHHbIX
nccnegoBaHnAX. Ob6Las
KJ'IaCCVICbI/IKaLI,I/IFI MEeTOA0B.
MarHuTHble MeTOAbI.

PasmelleH Ha nnatdgopme
«ONEKTPOHHbIN YHNBEPCUTET»
https://edu.vsu.ru/course/view.php?id=
15476

12

OunctaHuMoHHbIE MeToAbI

OnTnyeckue MeToabl
OMNCTaHLUMOHHOrIO
30HaupoBaHua.  MeTogpl
pagmonoKaumoHHOro
30HAMPOBaHUA 3eMHbIX
NOKpPOBOB.

HaBuraunoHHble
cuctembl:GPS, NAUTILUS

Pa3melleH Ha nnatdopme
«ONEKTPOHHbIN YHNBEPCUTET»
https://edu.vsu.ru/course/view.php?id=
15476

MpakTnyeckme 3aHATUA

Mpencraenenne
Hay4YHOM MeTofe

(o]

Knaccudukauna metonos
B NOYBOBEAEHUN.

Mousa
no4ysoobpasoBaTesibHble
npoLeccol

n

XapakTepHble
OCOBEHHOCTN  MOYBEHHBIX
cucTem. KavectBa
NMOYBEHHBIX CUCTEM:
CTPYKTYpa, 3NEeMEHTbl W
CBA3U Mexay HAMM.
®opmbl cBsazen. [paHnubl
NMOYBEHHbIX CUCTEM.
UnknnyHocTb
no4ysoobpa3oBaHuS.

[NouyBeHHbIN MeTOL,

WNcTopusa BOMpoca.
Knaccudukauna metonos
B NOYBOBEAEHUN.
CpaBHUTENBHO-
reorpacmyeckun  MeTop
NccrnedoBaHMa Mo4s, €ero
CyTb M BO3MOXHOCTW,
YCINOBUSA  UCMOJIb30BaHUS.
OcobeHHOCTN  U3yYeHus
NOYBEHHOIO npocmns.
CraupoHapHble  MeToabl,
MX CYTb N BO3MOXHOCTM
ONSA U3y4YeHMs MOYBEHHbIX
NpPOLLECCOB. .MeTop
MOZENNPOBaHUS, €ro
BO3MOXHOCTU W 3HAYeHne
ONSA U3yYeHus oTAenbHbIX
MUKPOMNpPOLLECCOB.

OcobeHHOCTU MOo4YBbI Kak

o6bekTa uccnenoBaHus.

Knaccuyeckue MeToAbl
aHanusa rnous, nx
CYLLHOCTb, [OCTOVHCTBA U
HepocTaTku. [logrotoBka
MOYBEHHBLIX 00pa3LoB K
aHanu3dy. MaTepuanbl u
obopynoBaHue ansa
MCrOoNb30BaHus

KIacCU4YecKnx MeTO/IOB B




NMOYBEHHbIX

nccnenoBaHUsX.
BuonHankauma 7]
BronHaMKaTopsbl.
MepcnekTuBbl
MCMonb30BaHNA METOAOB
buorecTta.

Porb coBpeMeHHbIX | [locTomMHCcTBa "

WNHCTPYMEHTarbHbIX HepocTaTKu

METOAOB B UCCNeOOoBaHUN | UHCTPYMEHTAsbHbIX

CcOoCTaBa M CBOWCTB NoYB METOAOB aHanu3a MouB.
OcCHOBHbIE TpeboBaHuA
npy  BblbOpe  MeToda
NCCNeaoBaHNN.
Knaccudmkaums
COBPEMEHHBIX
WHCTPYMEHTambHbIX
METOAOB  MCCReaoBaHus
nous.

OneKTpoxnuMmnyeckme MpuHUMNbI

MeTOAbl aHanu3a. 3NEKTPOXMMMUYECKNX
MeToA0B aHanu3sa.
MpaBuna paboTbl Ha
NoTeHUMOMETpax "
NOHOMEpaX.
O6opynoBaHue "
matepuanbl. [loarotoBka
NOYBEHHbIX npo6 K
aHanmay.

CnekTpanbHbie meToabl | MeToabl  MOMEKynApHON

aHanusa. CNeKTpodoTOMETPUM,
O6opynoBaHne 7]
mMaTepuarnsl, npasuna
pabotbl. Bblbop  KioBeT
ana aHanu3za. lNogrotoBka
NoYBEHHbIX NPo6. MeToAbl
aTOMHON
CNeKTPodOTOMETPUM:
1) ATOMHO-3MUCCUOHHAsA
cnekTpodotomeTpus.  2)
ATOMHO-abcopbLMOHHas
cnekTpodoTomMeTpus.
O6opynoBaHne n
matepuanbl. [logrotoBka
MOYBEHHbIX npo6 K
aHanmay.

MeToabl 3NEKTPOHHON | BO3MOXHOCTb

NpPOCBEYNBaAOLLEN M | ncnonb3oBaHus ans

pacTBOPOBON N3yyeHus NMOYBEHHbIX

MUKPOCKOMNA MUKPOMNPOLLECCOB.
MogrotoBKa  MOYBEHHBIX
npob K aHanuay.

HenTpoHHo- CtabunbHble n30TOonbI

aKTUMBAUMOHHbIN  aHanu3 | a3oTa, yrnepoaa, cepbl U

(HAA) Kucnopoga " nx
MCMNosb30BaHne ans
N3y4veHns NMOYBEHHbIX
npoLieccos n
PEKOHCTPYKLUMN COObITUIA B
npoLUsioMm. PaspaboTka
reoXpPOHOSIOrMYECKMX LLUKar
" PEKOHCTPYKLUMS
npupoaHoi cpeabl c

NPOrHO30M €€ N3MeHeHusd




B CBA3N C U3MEHEHMeM

¢hakTopoB
no4ysoobpasoBaHusl.

10 | XpomaTtorpacpmyeckue KpyroBopoT yrnepoga u
MeToAbl aHanun3a asoTa. OueHka

WHTEHCUBHOCTH
NpOLIECCOB YrnepoaHoro u
a30THOro LMKNOB B
noysax. Mpoueccol
«OplXaHnsy,
asoTduKcaumm.
O6opynoBaHne "
martepuanbl, MNOAroTOBKa
npo6 K aHanmay.

11 | Tepmnueckne n | Bugpl TEPMUYECKOro
MarHuTHble  MeTogbl B | aHanu3a. CocrosiHue
NOYBEHHbIX Xenesa B MOYBEHHbIX
nccneaoBaHmax KOMMOHEHTax "

¢opmMupoBaHue
MarHUTHbIX  COeOVHEHWN
Xenesa B MOYBEHHOM
cpege. YcTponcTteo
MarHMTOMETPOB.

12 | OucTtaHuMOoHHbIe MeToabI Bo3MOXHOCTb
NCMNOSb30BaHUSA

ANCTAHUMNOHHbLIX MeTOo40B
ONnA OLEeHKM macluTaboB
herpagaumoHHbIX

npoueccoB, PU3NYECKUX U
XUMUNYECKUX CBOUCTB MOYB

13.2 Tembl (pa3genbl) AUCUMNIIMHBI U BUAbI 3aHATUNA

HanmeHoBaHneTembl | JleKUWOHHbIE MpakTuyeckue
3aHATUA 3aHATUA

(pa3gena)

JlabopaTtopHble
3aHATUS

CamocToaT
enbHas
paboTta

Bcero

Mpencraenenne o
Hay4YHOM MeTofe

2 2

2

Mousa "
no4ysoobpasoBaTesibH
ble NpoLecchl

2 4

4

10

[NouyBeHHbIN MeTOf,

N
N

10

OcobeHHOCTN MOoYBbI
KaK obbekTa
nuccnepoBaHug.

(o]

16

Ponb  coBpeMeHHbIX
WHCTPYMEHTaNbHbIX
MeToaoB B
nccrnenoBaHun
cocTaBa M CBOWCTB
no4s

AnekTpoxnmMmmyeckue
METOAbl aHanM3a.

12

26

CnekTpanbHble
MeTobl aHann3a.

12

22

MeToapbl

SM1EKTPOHHOW
NpocBeYMBaKOLLEN WU
pacTBOpOBOM
MUWKPOCKOMNUM

HenTpoHHo-
aKTUBALMOHHbIN
aHanu3 (HAA)

10

14

10

Xpomartorpadnyeckm




€ MeToAbl aHann3a
11 Tepmuyeckune " 2 2 3 7
MarHuTHble MeToAbl B
MOYBEHHbIX
nccneaoBaHusax

12 | OucTtaHuMoHHbIe 2 2 5 9
MeToabl
WNtoro 30 44 70 144

14. MeToau4yeckue ykasaHus Ons oby4arownMxcs No OCBOEHUID AUCLUMIIUHDI

[na ycnewHoro OCBOEHUS AUCUMNINHBLI U (DOPMUPOBAHNA KOMMETEHLUMI Y 0Dy4YaloLWLMXCa pekoMeHnayeTcs
NCMNOMb30BaTb KOHCMEKTbl JIEKLUMA, OCHOBHYDO W [OMOMHUTENbHYIO YYEOHYH W HayuyHyl nutepatypy,
BbINOSIHEHNE 3a4aHM TECTOB, MPaKTUYECKUX 3afaHui.

Ons  [OOCTMXEHMA WHAMKATOPOB KOMMETEHUMMA MpefyCMOTPEHO BbINOMHEHUE MNPaKTUYECKUX 3adaHuMn.
lMpoBepka 1 3akpenneHne maTepuana BO3MOXHa BO BPEMS ANCKYCCUIA Ha NPaAKTUYECKUX 3aHATUAX.
OvcunnnuHa peanuayeTcs YacTMYHO B hopMe npakTudeckomn nogrotosku (MMM1).

B pamkax npakTMyeckor MNOAroTOBKM obyvawlmnecss 3HaKoMaTcA ¢ obopynoBaHMEM UM maTepuanamu
HeoOXoaANMbIMWU  AN11  MPOBeAeHUs  (PUIMKO-XMMUYECKMX METOA4OB aHanu3a. [nAa  3HakoMcTBa C
npasunamMmnm 1  OCOBEHHOCTSIMU  paboTbl Ha  ATOMHO-afCOPOUMOHHBLIX,  pPeHTreHdoapecLeHTHBLIX
cnekTporpadax, xpomartorpadpax, MMKpockonax mnocewalnT MexdakynbTeTckyio nabopaTtopuio.

15. Mepe4yeHb OCHOBHOM U AOMOJSIHUTENLHOW NUTEpaTypbl, PeCYypPCOB UHTEPHET, HE0BX0ANUMbIX
OIS 0CBOEHUA AUCLUNIMUHBI
a) OCHOBHaga nuTepartypa:
Ne
n/n
1 Anunosa J1.A. lNpaktuka no no4ysoBeneHuto / J1.A. Anunosa. - OpeHnbypr: Oy, 2012. - 120 c.
<URL:http://biblioclub.lib.vsu.ru/index. php?page=book&id=259187>.
Monoyc I".I'. OcHOBHblE 3neMeHTbl MeToAMKK nonesoro onbita / .M. Monoyc, A. WN. Borickoson -
2 Craspononb: Arpyc, 2013. - 116 c. <URL:http://biblioclub. lib.vsu.ru/index.
php?page=book&id=232920>.
Teopusa 1 npakTUKa XxMmMmuyeckoro aHanunsa noye / nog pen. J1.A. Bopobbesoii. - M.: Iag-so T'EOC,
3 2006.- 400 C. ISBN 978-5-8291-0913-4.—
<URL.:http://biblioclub.ru/index.php?page=book&id=144199>.
Ulernos O.N. OcHoBbl xumun4yeckoro aHanusa nous / O.W. Wernoe, A.N. 'pomosuk, H.C.
4 lopbyHoBa — BopoHex: W3patenbcknn  gom BIY, 2019.— 332 c. —
<URL.:http://biblioclub.ru/index.php?page=book&id=255954>.
6) fonosiHUTENbHAA NMTepaTypa:
Ne

MNcToYHUK

iy NcTouHnk
5 Arpoxumuueckre MeToibl uccienoanus nous / 3.1°. MnbkoHckas [u ap.]. - M.: 3xa-Bo
Hayka. 1975.
6 ApunymkuHa E. B. PykoBoacTtBo o xumudeckomy ananuzy nous/ E. B. Apunymikuna. - M.:

Hszn-so MI'Y, 1970.

7 I'enpoiiny K.K. M36pannsie counnenns K. K.I'empoiim. - M.: “Cenbxo3mu3gar”, 1955. - T. 2.
3 3onH CB. XKene3o B mouBax reneruueckue u reorpapudeckue acrektsl /C. B. 3oHH. - M.:
Hayxu 1982.

Metonudeckue ykazaHus HO 00pabOTKe U HHTEePIpETAIlH PE3yIbTaTOB XUMHUYECKOTO
ananuza J[.C. OpnoB [u np.]". -M. : Uzn-Bo MI'Y, 1986.

10 OcHoBbl aHanuTn4yeckon xumnn / nog pegd. FO.A. 3onoTtosa. - M.: Beicw. wk., 1996

Mpyrno I'.®. Xpomatorpadunyeckme metogpl aHanuza /I.d. MNMpyrno, O.B. ®epoposa, P.A Cwmurt. -
1| crie, 2017.

12 dursnko-xummnyeckune metogpl uccnegosanus noys / nog pea. H.I. 3vipyum 4 C. Opnosa. -M.: N3a-
Bo MI'Y, 1980.

13 Xatamos LWl. HeNTpOHHO-aKTMBALMOHHbIN aHaNM3 NOYBbI U €ro MCMOMb30BaHNE B 9KOSIOrMYECKNX

nccnepoeaHusx / L. Xatamos, A. XymamypaTtos, N6parumos b., Tunnaee T.

9

14

B) MH(pOPMaLMOHHbIE 3NEKTPOHHO-00pa3oBaTeNbHble pecypchl (oduumanbHble pecypcbl UHTEPHET)™:
Ne
n/n

Pecypc

1.| 3oHanbHas HayuHasa 6ubnuoteka BI'Y https://lib.vsu.ru/
2.| OnekTpoHHbIM YHUBepcuTeT hitps://edu.vsu.ru/



http://biblioclub.lib.vsu.ru/index
http://biblioclub/
http://biblioclub.ru/index.php?page=book&id=144199
http://biblioclub.ru/index.php?page=book&id=255954
https://lib.vsu.ru/
https://edu.vsu.ru/

3.| OnekTpoHHO-6UbNMoTeYHas cuctema "YHusepcuTeTckas bubnuoteka online™ http://biblioclub.ru/
4.| Hay4yHas anekTpoHHas 6ubnuoteka http:/elibrary.ru

5 ONEeKTPOHHbIN Kypc Ha nnatopme «ONEKTPOHHbIN YHUBEPCUTET»

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

16. MepeyeHb y‘-leﬁHO-MeTOAVI‘-IeCKOI'O obecneyvyeHns AnNA CaMOCTOATENbHOM paGOTbI

Ne n/n NcTouHunk
1 BabanuH B.®. MarHetnam / B.®. babanuH, B.WU. TpyxuH n gp. - Apocnaens: N3g-8o AITY,
1995. - 223 c.
2 YUununrosa O.A. PaguoyrnepogHoe aatupoBaHue rymyca noys / O.A. Ynuurosa. M.: Hayka, 1985.
-157c.
3 Bogennuxuni KO.H. Xumuna n mnHepanorus nouseHHoro xenesa /HKO.H. BogeHnnukuii - M.: N3a-Bo
MouseHHoro nHctuTyTa M. B.B. Jokyyaesa, 2003. - 17 c.

17. OGpasoBaTeNbHble TEXHONOMMU, WUCMNONb3yeMble MNpU peanu3auum Y4eOGHOW [UCLUNIUHBI,
BKNOYass AOUCTaHUMOHHble obpa3oBartenbHble TexHonorum (OOT), anekTpoHHoe o6y4yeHue (30),
cMellaHHoe oby4eHue):lNpyu peanMsauun AUCUUMINHBI UCMONBL3YIOTCA 3NEMEHTbI 3NIEKTPOHHOrO 0ByYeHUs u
ONCTaHUMOHHble  0obpasoBaTesibHble  TEXHONMOrMM  Ha  nnatopme  «ONEKTPOHHbIA  YHUBEPCUTETY
https://edu.vsu.ru/.

18. MaTepunanbHoO-TexHU4Yeckoe obecnevyeHue QUCLMUMIUNHDbI:

YyebHasi aydumopusi d51s1 npoeedeHust 3aHsImMull IeKUUOHHO20 muna:

CneuuanuaunpoBaHHas Mebenb; nepeHocHorn npoekTop DLP BenQ MP523 1 MoGunbHbI 9KpaH; HoyToyk ASUS
V6800V ¢ BOZMOXHOCTbLIO MOAKIOYEHUS K CETU «HTEepHET».

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 npoeedeHuUsi 3aHAMUU CeMUHapPCcKo20 muna (npaKkmu4yeckue 3aHsimusi), OJis
npoeedeHuss 2pynnoebix U UHOUeUOyanbHbIX KOHCYyJibmauul, meKyujeao KOHMpoJssi U
npomexxymou4Holi ammecmauyuu:

CneumanuanpoBaHHas Mebernb; nepeHocHorn npoektop DLP BenQ MP523 n MmobunbHbI 3KpaH; HoyToyk ASUS
V6800V ¢ BO3MOXHOCTbIO NOAKNIYEHUS K ceTu «MIHTepHeT».

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 AN NPoOBeAeHUsA TeKyLen U NPOMeXyTO4YHOM aTTecTauumn

MopsaoK oueHKn ocBoeHMs obydalowmumuca y4ebHoro matepuana onpegensercs cogepXaHuem crnepyowmx
pasfaenoB AUCUMMNMMWHBIL:

Ne Paspgenbl gucumnnmHebl Koz koMneTeHu | Kop uHaukatopa OueHOqulfz cpencTea oA
n/n (momynn) TEKyLLEeNn aTTecTaumm
1 MouBeHHbIN MeTop, MK-1 MNK-1.4 TecToBble 3agaHus, onpoc,
OcobeHHOCTU NoYBbI Kak Bonpocel 1-10
obbekTa uccrnenoBaHus. Tect 1-3
Doknap, 7-10
2 Ponb COBpPEMEHHbIX MK-1 NnK-1.4 TecToBble 3agaHns, onpoc,
WHCTPYMEHTarnbHbIX Bonpocbl 11-14
MEeTOoA0B B Tect 4-7
MCCefoBaHUM COCTaBa KoHTponbHasa paboTa
1 CBOWCTB MOYB
3 SneKkTpoxnmmnyeckme MK-1 NnK-1.4 TecToBble 3agaHns, onpoc,
MeToAbl aHanu3a. Bornpocbl 15-20
Tect 8
4 CnekTpanbHble MeToAbl MK-1 NnK-1.4 TecToBble 3agaHns, onpoc,
aHanu3za. MeTopabl Bornpocsbl 21-30
9NEKTPOHHON Hoknap 1,2
NpOCBEYNBALOLLEN 7]
pacTBOpOBOM
MWKPOCKONnM
5 HenTpoHHo- MK-1 NK-1.4 TecToBble 3agaHns, onpoc,
aKTUBALMOHHbLIA aHanu3 Bornpockl 31-3
(HAA) Ooknap, 3,6
6 XpomaTtorpaduyeckue MK-1 MK-1.4 TecToBble 3agaHus, onpoc,
MeToAbl aHanm3a Bornpocsl 39, 40
MocelleHne
MeXdaKynbTETCKON
nabopatopuu



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

7 Tepmuyeckue " MK-1 MK-1.4 TecToBble 3agaHusA, onpoc,
MarHuTHble MeTOoabl B Bonpochkl 37, 38, 43, 44
MOYBEHHbIX Ooknan, 5
nccrnenoBaHusx

8 [OnCTaHUMOHHbIE MK-1 NK-1.4 TecToBbIe 3afaHN4, onpoc,
MeToabl Bonpockl 41, 42

Hoknap 4
lMpomexyToyHaa aTTecTauus MepeyeHb BONpocoB
dopmMa KOHTpOrs - 3a4eT, 3a4eT C OLLEHKON

20. TunoBble oUeHOYHbIE CpeaACcTBa U MeToANYEeCKUue MaTepuarnbl, onpeaensiowme npoueanypbl
OLleHUBaHUNA N KPUTEPUN UX OLleHUBaAHUSA
20.1 TeKywWMI KOHTPONb ycneBaeMocTu
KoHTposb ycneBaeMocTu No AUCLUMNIMHE OCYLLIECTBISIETCA C NMOMOLLbIO CrieayoLmMX OLEHOYHbIX CpeacTB:
TeCTbl, KOHTPOJSbHbIE paboTkl, JOKNaAbI
TecTtoBble 3agaHus (POC) MNK-1
3apaHue 1: B coctaBe NOYB NPUHATO BbIAENATD:
a) 2«dasbl»
6) 3 «dasbl»
B) 4 «(asbl»
) MHOXeCTBO
OrteeT Ha 3apaHue 1: B
3apaHue 2: Kako U3 MeToaoB Obi1 raBHbIM B MOYBEHHbIX UCCeaoBaHuaX B Havane 20-ro seka?
a) CpaBHuTenbHo-reorpadmyeckmni
6) CpaBHUTENbHO-aHANUTUYECKNI
B) MeToa mopenupoBaHus
r) Metop Kbenbgans
OtBeT Ha 3agaHne 2; a
3apaHue 3: Kakol 13 npoLeccoB MoxeT 6biTb Ha3BaH 00LWMM NoYBOO6pa3oBaTeslbHbIM MakponpoLeccom?
a) Orneenusi
6) OnopzonveaHus
B) YUepHo3emoo6pa3oBaHus
r) OxenesHeHus
OrtBeT Ha 3apaHue 3: B
3apaHue 4: Kakue n3 MetooB OTHOCSTCS K KnacCM4Yeckum MeTofam aHanmsa?
a) paBumeTpuyeckKmi
6) ATOMHO-a4CcOpOLNOHHbIE
B) MNnameHHo-poTOMETpUYecKne
r) NoHomeTpudeckme
OtBeT Ha 3apaHue 4: a
3apaHue 5: Kakum MeTofoM MOXHO ONpenenuTb Kanuin B nousax?
a) Metogom Kbenbpans
6) MeTtopgom B.®. Ynpukosa
B) MNnameHHO-(pOTOMETPUYECKUM METOLOM
r) VloHomeTpnyeckum
OTBeT Ha 3agaHue 5: B
3apaHue 6: Kakum MeTogomM MOXHO onpeaennTb NoABMXHbIN dhoccop B noyse?
a) Metogom nuneTku
6) MloHomeTpuryecknm
B) CnekTpohOTOMETPUHECKUM
r) Metogom Heccnepa
OTBeT Ha 3agaHue 6: B
3apaHue 7: Ona onpegenexnns pH B noyBax MOHOMETPUYECKMM METOAO0M UCMONb3YIoT 2 anekTpoda — A n B. Kak
Ha3bIBalOT 3MEKTPOA cpaBHeHus B?
a) CTeKknsAHHbIN
6) Xnop-cepebpsHbIi
B) CenekTnBHbIN
r) MarHuTHbIA
OTBeT Ha 3apaHune 7: 6
3apgaHue 8: Kakvm n3 MeTooB MOXHO OLIEHUTb TOKCUYHOCTb MOYBbI?
a) KynoHomeTpryeckum
6) Monsporpadunyeckmm
B) TUTPUMETPUYECKUM
r) Metogom «bvotecta»
OTBeT Ha 3apaHue 8. 1
3apgaHue 9: Kakum MeTogoM MOXHO OLEHWUTHL BO3PacT NoYB?



a) XpomaTtorpagun4eckmm

6) PeHTreHdntoopecLeHTHLIM

B) MeTtogom KaumHckoro

r) UsoTonHbIM

OTBeT Ha 3agaHne 9: 1

3apaHue 10: K kakum MeToam OTHOCUTCS METOZ, onpefeneHns obLero azoTta B noyBax?

a) K Krnaccmyeckum MeToam XMMMUYECKOro aHanm3a

6) K BonbTamnepomeTpryeckum

B) K MeToAam gMCTaHUMOHHOIrO 30HAMPOBaHNSA

r) K xpomaTtorpadunyeckum

Ortet Ha 3apaHue 10: a

3apaHue 11: Kakoi 3 MetoaoB OTHOCUTCS K SNEKTPOXUMUYECKUM METOAAM aHanu3a?

a) NoTeHumnomeTpuyeckni

6) TepMmunyecknn meton aHannsa

B) ATOMHO-3MUCCUNOHHbBIN

r) JncTaHUNOHHBIN

OteBeT Ha3agaHne 11:a

3apaHue 12: Kakne cuctembl UCMONb3YHOTCHA B ANCTAHLMOHHbLIX MeToaax?

a) Nonsaporpadbl

6) Annapat Kbenbpans

B) GPS

r) YcTaHoBKM ond TUTPOBaHNA

OtBeT Ha 3agaHue 12: B

3apgaHue 13. C kakon Lenbio UCNoMb3YTCA KyNTOHOMETpUYECKue MeToabl?

a) [1na onpepeneHusa HATpaToB

6) [lna onpeaenenns cepbl U yrnepoaa

B) [1nA onpeaeneHns metansos

r) Ons onpepenenuns asoTa

OTBeT Ha 3agaHue 13: 6

3apaHue 14: Kakoi meTog ncnonb3yeTtcs Ans onpegeneHns 06MeHHOro aMmMmoHusa?

a) KanneHa

6) MacnosoW

B) TtopuHa

r) Heccnepa

OrtBeT Ha 3apaHue 14: 1

3apaHue 15: Kakoi n3 metoaoB NO3BOMSET pa3fensaTb CIOXHbIE MHOTOKOMMOHEHTHbIE CMecn?

a) XpomaTtorpaduyeckui

6) MnameHHO-hOoTOMETPUYECKII

B) HENTPOHHO-aKTUBALMOHHBIV

r) ATOMHO-3MMWNCCUOHHBIN

OrteeT Ha 3apaHue 1: a

3apaHue 16: YTo ABNsieTcs NpeamMeToM NCCIEAOBaHNA B MOYBOBEAEHUN?

OrtBeT Ha 3agaHue 16: lNpeameTom uccnegoBaHMsa B NOYBOBEAEHUN SBNAIOTCA - MOYBLI: UX COCTaB, CBOWCTBA,
reHe3unc, COBPEMEHHOE COCTOSHME U reorpadmyeckoe pacnpocTpaHeHune.

3apaHne 17: Kakol MeTof, NO3BONAET OLEHUTbL COBPEMEHHOE COCTOSAHME MOYB?

OrtBeT Ha 3apaHue 17: CoBpeMeHHOe COCTOSIHME MOYB NMO3BOSIAET OLEHNTb CTALMOHAPHbIN MeTo, B OCHOBE
KOTOPOro nexaT AnuTeNbHble cucTeMaTnyeckue HabnoaeHUa 3a COCTaBoOM M CBOMCTBaMM NOYB.

3apaHue 18: HasoBuTe HECKOMbKO NPUMEPOB YaCTHbIX NOYBOOBpa3oBaTeNbHbIX MAKpPOMNpPOLECCOB?

OTBeT Ha 3agaHne 18: OgHUMM U3 YacTHbIX NOYBOOOPa30BaTENbHbIX MAaKPOMNPOLLECCOB MOXHO Ha3BaTb - 'YMYyCOBO-
aKKyMYNATUBHbIA NPOLLECC, 3aCONEeHNe, paccosieHne, neccuBax, onoAa3onvMBaHue, orfieeHne u ap.

3apaHue 19: C yeM cBA3aHa LMKIIMYHOCTb NOYBOOOpa3oBaHusA?

OTBeT Ha 3apaHue 19: LinknmyHocTb NouBoo6paz3oBaHmsa NoAgYMHEHA NPUPOAHBIM PUTMaM (CYTOYHOMY, FOANYHOMY,
MHOroneTHeMy), C BpalleHmem 3emnu, ¢ konebaHuammu akTueHocTn ConHua, ¢ 6r1onormyeckum putMoM pasBuTUs
pacTeHui.

3apaHue 20: Kak ocyLlecTBnaeTca nsyvyeHve novs?

OTtBeT Ha 3agaHue 20: N3yyeHre NoYB 1 NPOMCXOAALLMX B HUX MPOLECCOB OCYLLECTBNAETCS NMPUMMEHEHNEM CUCTEMBI
pa3nunyHbIX METOAOB.

3apaHue 21: Ha3oBuTe camble BaxXHble MPUHLLUMBLI MCCNeaoBaHWsA NoYys?

OTtBeT Ha 3agaHue 21: CaMbiMK BaXXHbIMU NPUHLMNIAMUN UCCIEA0BAHUA NMOYB ABMAKTCA NPOMUIIBHOE UX N3YHEHUE U
HenpepbIBHOCTb B UCCNegoBaHny NPoguia NoYsbl.

3afgaHue 22: Ha 4em 0CHOBaHO pa3BuTHE CPaBHUTENbLHO-aHaNUTUYECKOro MeToaa?

OTBeT Ha 3agaHune 22: Pa3BnTue CpaBHUTENIbHO-aHANNTUYECKOrO METO4a OCHOBAHO Ha BHEAPEHME B MOYBOBEAEHUNE
HOBEMLLMX (DUINKO-XUMUYECKUX 1 BUONOrMYECKNX METOAOB UCCNEAOBAHUS.

3apaHue 23: HazoBWTE OCHOBHOE JOCTOMHCTBO MHCTPYMEHTASIbHbIX METOA0B?

OTtBeT Ha 3agaHune 23: OCHOBHbIM [OCTOMHCTBOM MHCTPYMEHTasbHbIX METOL0B ABMSETCA UX BbICOKas
YYBCTBUTESbHOCTb Y CKOPOCTb BbINOSIHEHUA aHann3a.

3apaHue 24: Ha3oBMTe OCHOBHOM HEL,OCTATOK MHCTPYMEHTAsIbHbIX METOA0B.

OTtBeT Ha 3apaHue 24: OCHOBHOW HEAOCTATOK MHCTPYMEHTasIbHbIX METOL0B 3TO CIIOXHOE 1 AOPOrocTosLlee



obopynoBaHue U pacxoHble MaTepuanb..
3apaHue 25:; C Kakon Lenbio NPUMEHSIIOTCA NOTEHUMOMETPUYECKME MEeTOAbl aHanm3a?
OTBeT Ha 3afaHue 25: MoTeHuuoMeTpuyeckme MeToabl NPUMEHSAOTCS Ans onpeaeneHust pH, akTMBHOCTU MOHOB
HaTpusi, X11I0pa, HUTPATOB aMMOHMUSI, Kanusi, KanbLus v ap.
3apaHue 26: B yeM pasHuLa Mexay NpsiMbIMU U KOCBEHHBIMU 3NEKTPOXMMUYECKUMU METOAAMU?
OTBeT Ha 3agaHue 26: B npsaMbIXx MeTOAaxX UCMOSb3YIOT 3aBUCUMOCTb CUSlbl TOKA@ OT KOHLEHTpaLu1 onpeaensiemMoro
KOMMOHeHTa. B KOCBEHHBbIX - UCMONb3YIOT 3aBUCMMOCTb U3MEepSeMOro napameTpa ot obbema TuTpaHTa.
3apaHve 27: HazoBuTe rnaBHOE OTNM4YME MOTEHLMOMETPUYECKMX METOAOB OT OCTaslbHbIX METOAOB aHann3a noys?
OTBeT Ha 3afaHue 27: (naBHasa oTnMuuTesibHasi 0CO6eHHOCTL MOTEHLMOMETPUYECKMX METOL0B OT BCEX OCTaSIbHbIX -
U3MepeHne akTUBHOCTU, @ € KOHLLEHTPaL/M1 MOHOB.
3apaHue 28: V13 yero coctouT xnopcepebpsiHbiii anekTpoa?
OTBeT Ha 3apaHue 28: XnopcepebpsiHbl 3NEKTPOA COCTOUT U3 CTEKMAHHON TPYOKM, OKaHYMBAIOLLMACS Kanunsapom
C BriasiHHOMN B Hero ac6ecToBOn HUTbI. BHYTpu cTeknaHHoM Tpy6KM nomellleHa cepebpsiHasi MpoBOSIoYKa, NOKPbITas
TOHKMM CIOEM XJ10pucToro cepebpa. BepxHasa yacTb NPOBONOYKM COeAMHEHA C MeAHbIM NPOBOAOM M 3aKaH4MBaeTCs
KrnemMMon.
3apaHue 29: Yto Takoe 6ycdepHocTb NoyuB?
OTBeT Ha 3apaHve 29: BydepHOCTbI0 NOYBbI HA3bIBAETCA CNOCOOHOCTbL NMOYBbI MPOTUBOCTOATH M3MEHEHUIO PeakLm
cpepnbl Npy AeNCTBUM Ha HEE KUCNOT UM OCHOBaHUA.
3agaHue 30: B kakom pacTBope XpaHATCS 3NEKTPoAbl B NepepbiBax Mexay U3MepeHuammn?
OTBeT Ha 3agaHue 30: B nepepbiBax Mexay onpeaeneHnsiMm He pEKOMeEHAYeTCA OCTaBNATb 3NEKTPOAbl B CYXOM
COCTOSIHWM, UX creayeT OnyCcTUTb B CTaKaHYUK C AUCTUMITMPOBAHHON BOAOMN.
Kputepun 1 WwKasnbl OLeHWBaHUS TECTOBbLIX 3aaHUIA:
[N oueHnBaHUs BbINOMHEHUS 3aflaHN Ucnonb3yeTca bannbHas Wwkana:
1) TecToBble 3agaHusA:
1 6ann - ykasaH BepHbIl OTBET;
0 6annoB - yka3aH HEBEPHbIN OTBET.
2) 3afilaHna C KOPOTKMM OTBETOM:
2 6anna - OTBET COOTBETCTBYET STANIOHHOMY OTBETY;
1 6ann - 0TBET YaCTUYHO COOTBETCTBYET STANIOHHOMY OTBETY;
0 6annoB - yka3aH HeBepHbIl OTBET.
MepeyeHb 3ag4aHUN ANA KOHTPOJbHbIX paboTt
BapuaHnT 1

1. OnpepgeneHne MOHATUS «METOA»
2. Knaccunyeckne metoabl NOYBEHHbIX UCCNEOoBaHUN
BapuaHT 2
1. MerToabl, ncnonb3lyemble ANA U3Y4YeHUa U3NYECKMX CBOMCTB MOYB
2. TlpuHuunbl uccrnegoBaHus no4Boobpa3oBaTerbHbIX MPOLIECCOB
BapuaHT 3
1. CTtaumoHapHbIn MeTof, ero CyTb U BO3MOXHOCTU ANsi M3YYEHUSA MOYBEHHBLIX MPOLLECCOB
2. dusnyeckne CBOMNCTBA MOYBbLI
BapwuaHT 4
1. CpaBHuTenbHO-reorpauyecknin MeTop,

2. XvMunyeckue CBOWCTBA MOYBblI M METOAbI, MPUMEHSAEMbIE MPU UX U3YHEHUN.
BapunaHT 5

1. buonoruyeckue CBONCTBA MOYBbI U METOADI, npuMeHdaemble Npu nx n3yyvyeHun

MepeyeHb TeM Qoknagos
OKONoro-reoXMMmM4yeckoe COCTOSIHME FOpoAoB
Taxenble mMeTannsl B No4yeax
Mcnonb3oBaHne N30TOMHbLIX METOAO0B UCCNEeAOBaHNA B MOYBOBEOEHUMU
MeToabl KOCMUYECKOro 30HAMPOBAHMSA
MarHuTHble MeTodbl U UX UCMONb30BaHNE B MOYBEHHbIX UCCNEOOBaHUNAX
BospacT noys n mMeToabl €ro onpeaeneHuns

Buonngukaums. nepCﬂeKTI/IBbI NCMNOJ1Ib30BaHNA B 3KOJTOrMYEeCKNX uUccnenoBaHnAx
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A30T B no4Bax u MeToApbl ero onpepneneHna



9. CDOCCbOp B Nno4yBax U MeToAabl ero onpeaeneHnA

10. MeToabl onpeneneHns opraHNYecKoro BeLecTBa B MoyBax

Kpumepuu ouyeHku 3adaHull criedyroujue:
«OTNNYHO» - 3aj@aHne BLINOMHEHO B MOJTHOM OGbeMe B COOTBETCTBUM C NPEeabsABMAEMbIMUK HEMY TPeGOBaHWIA.
BbInonHeHHoe 3aaHne COOTBETCTBYET MOBbILLEHHOMY YPOBHIO CDOPMUPOBAHHOCTU MHANKATOPOB KOMMETEHLIMNA.
«XopoLlo» - 3afaHue BbINONIHEHO B COOTBETCTBUM C MNpedbsBNAeMbiMU K Hemy TpeGosaHuii. HegocTaTouHo
NpoAEeMOHCTPUPOBAHO BnafieHne MeTodamMu aHanusa nonesoi 1M nabopaTtopHoi nHdopMaumun. JInéo aonyuieHo
HEeCKOJbKO HETOYHOCTEN NpW BbINOMHEHUN 3aAaHuA. BbinonHeHHoe 3agaHue CoOoTBETCTBYeT 6a30BOMY YPOBHIO
cchOPMUPOBAHHOCTM MHONKATOPOB KOMMNETEHLIMA.
«YOoBNeTBOpUTENBHO» - 3aflaHne BbINOSIHEHO B COOTBETCTBUM C MpeabsBnseMbiMU K Hemy TpebGoBaHMsaMM,
OlHAKO MpW €ro BbIMNOMHEHWN [OOMyllleHa CyllecTBeHHaa olimnbka. BbinonHeHHoe 3agaHuMe COOTBETCTBYET
NMOPOroBOMY YPOBHI0 ChOPMUPOBAHHOCTM MHOAUKATOPOB KOMMETEHLIWA.
«HeynoBneTBoputensHo» - 3agaHMe He BbIMOMHEHO obyvawwmmMmcs, NMBo BbINOMHEHO C CYLIECTBEHHbIMU
rpy6biMu olLMbKamMu. MHaukaTopbl KOMNETEHLMI HE AOCTUMHYThI.

20.2 NMpomexyToyHas aTrectauus

lMpomexyToyHas aTTecTaums No AMCLUMMIIMHE OCYLLLECTBIAETCA C MOMOLLbIO CeayoLWmxX
OL€HOYHbIX CPEACTB:
MprMepHbIV NepeyveHb BOMPOCOB K 3a4eTy C OLEHKOW:

1. TloHATUE «METOA» M ero MeCTO B Hay4YHbIX MCCNenoBaHNAX
[MouBa 1 NOYBEHHbIE MUKPOMPOLLECChI.
MakponpoLecchl No4YBbI

OcHOBHble npuHUUNbI nccnegoBaHmnA rnoys
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MoHATue o nouBeHHoM MeToae. ObLume 1 YacTHbIE METOAbI B
No4YBOBEAEHUN

CyLIHOCTb CTauyMoOHapHOro MeToaa

MeTton MoeNnnpoBaHud, ero CyTb 1 NnepCcneKkTmnBbl NCMOJIb30BaHUA
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Kputepun ogHOpPOgHOCTM MNOYBEHHOrO Npoduns

9. Knaccudmkaums MmeTogos B NOYBOBELEHUN

10. Knaccuyeckne meTtoabl aHanus3a noys

11. Ponb MHCTpYMEHTarnbHbIX METOA0B B MOYBEHHLIX NCCNIEA0BAHUAX

12. MeToabl, ucnonb3yemble s n3yyeHmsa uan4ecknx CBOUCTB
no4s

13. MeTogbl, ncnonb3yemble ona N3yYeHnss XMMnM4YeCcKnx CBOMCTB MNoYyB
14. MeToabl, ucnonb3lyemble s n3y4eHus 6Monorn4eckmx CBOMCTB MoYB
15. MNMoTeHunoMeTpus, CyLLHOCTb MeToAa, LOCTOMHCTBA U HELOCTaTKM

16. MNpuHUMN paboTbl HA MOHOMEpaX.

17. BonbTamnepomeTpus, CyLHOCTb METOA A, AOCTOMHCTBA U HELOCTAaTKM
18. KynoHomeTpus, CyLHOCTb METOAA, AOCTOMHCTBA U HE4OCTaTKK

19. Monsporpadums, CywHOCTb MeTOAA, LOCTOMHCTBA N HE40CTaTKK

20. MpuHUWNBLI N MeTOAbI N3MePEHNS PUINKO-XMMUYECKNX
napameTpoB NoyB

21. ®OTO3NEKTPOKONOPUMETpUs. BO3MOXHOCTU U HeAOCTaTKU
22. BbIbop KOBET AN CNEKTPOCKONMYECKMX METOA0B aHann3a no4s
23. CnekTpodoTOMETPUS: AOCTOMHCTBA U HEQOCTaTKu.

24. MprHumMn paboTbl Ha POTO3NEKTPOKONIOPUMETpaX U
cnekTpodoTomeTpax

25. DMUCCUOHHBIN NNIaMEHHO-(DOTOMETPUYECKUI MEeTOS,
26. KOHCTpYyKT1BHBbIE OCOBEHHOCTU NMIaMEHHON (hOTOMETPUM

27. MpuHuUMn paboTbl HAa NNaMeHHOM POTOMETpE
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. A,D,COp6LI,I/IOHHbIe MeTOoAdbl aHann3a, ux npuHUun, BO3MOXHOCTUN U
HeaoCTaTku

PeHTFqu)J'IIOOpeCLI,eHTHaFI CMEeKTPOCKOoMnu4. FlpaBMna noaroToBKU
NMOYBEHHbIX I'Ip06 K aHannay

MpuHLMN MeToAa U BO3MOXHOCTU PEHTIEH(DNHOPECLEHTHBIX
npubopoB

CyLLI,HOCTb Hel7|Tp0HHO-aKTVIBaL|,VIOHHOF0 aHanu3a no4s
PaanoakTuBHble U cTabunbHbIe M30TOmMbI

®dpaKLMoHMpoBaHMe CTabubHbIX M30TOMOB B NpoLieccax
noysoobpasoBaHus

MpuHUMN paguoyrnepoaHoro MeToaa.

Mcnonb3oBaHne N30TOMHbIX METOAOB UCCIEA0BaHNA B
no4ysoseaeHnn

Mcnonb3oBaHne N30TOMHbIX METOAOB A5 onpeaeneHnd
BO3pacCTa opraHn4ecKkoro sewecrsa no4s

MarHuTHble MeToAbl NX CyLLUHOCTb U BO3MOXHOCTb
MCNoNb30BaHNA B MOYBEHHbLIX UCCeaoBaHUAX.

CocTosiHne xenesa B NOYBEHHbIX KOMMNOHEHTax. PopMupoBaHue
MarHUTHbIX COeANHEHUIN Xene3a

Xpomatorpadmyeckme MeTofbl, UX CyLLHOCTb U NEPCNEKTMBBI
NCMonNb30BaHMs

"a3oBas xpomartorpadms: BO3MOXHOCTU NMPUMEHEHNS B
NMOYBEHHbIX UCCNE0BAHMAX

. [McTaHUMOHHbIE MeToAbI U UX CYLLIHOCTb
HaBuraupoHHble cuctemsl
OCHOBbI TEOPUW TEPMMUYECKOrO aHanM3a

O6wwan knaccudmkaums MeToooB TEPMUYECKOro aHanu3a



