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9.llenu n 3agaum y4e6HOM ANCLUMUNIIUHDI

Llensimu oceoeHusi y4ebHoU OucyurniiuHbl 6515 MmcCs:
O3HaKOMJ/IEHUE Maaucmpo8 C CywecmsyruwumMu CEHCOPHbIMU MemodaMu aHanui3a u
rnepcriekmusamu UX UCIMOMb308aHUsI 8 MOHUMOPUH2e OKpyxatowel cpedbl U XuMu4Yeckou
MPOMbIWIEHHOCMU.

3adayu y4ebHoU OuCyUMNUHbI:
eumMems rpedcmasreHue ob ycmpolicmee U npuHyunax pabomsl XUMUYECKUX CEHCOpPos8 U
MYTbMUCEHCOPHbIX ~ cucmeM ¢  3fieMeHmamu  UCKYCCMBEHHO20  UHmesiiekma
«3N1€KMPOHHbILU HOCY» U «3NIEKMPOHHbIU S3bIKY;
e3Hamb 803MOXHOCMU, docmouHcmea u HedocmamkKu u3ydyaeMbiX CeHcopos U obrnacmu ux
MPUMEHEHUS;
e3Hamb repcrnekmuebl UCroib308aHUsi CEHCOPO8 8 orpedenieHuU pasuyHbIX 8eU,ecms.

10. MecTo y4yeb6HOM AncuUNuHbI B cTpyKType OOI:

(obsisamenbHasi 4yacme UfU  Yacmb, ¢hopmMupyemas  ydacmHukamu — obpazosamesibHbiX  OMHOWeHUL
(eapuamuseHas) brioka b1, Kk Komopol omHocumcsi ducyunauHa;

mpebosaHusi K B8XOOHbIM 3HaHUSIM, YMEHUSIM U HaebikaM; OuCUUMIuHbl, Orisi Komopbix OaHHas ducyuriuHa
aengemcs npedwecmayrouiel))

OucumnnnmHa OTHOCUTCA K BapuaTUBHOM YacTu, hopmMmpyemMon y4yacTHMKamm obpasoBaTesibHbIX
OTHOLWeHun brioka b1

Ons n3yvyeHna aOucuuniinHbl HeobxoauMbl 3HaHUS, YMEHNA U KOMNeTeHuun, nosyvyeHHble
06y‘-IaPOLLI,I/1MMC$I B GakanaBpmaTe. LOMKHbI METb npencraBlieHNAd O XMMNU4YEeCKOM aHanumae.

3HaTb: TEOpPETUYECKME OCHOBbI KNaCcCUYeCKMX METOLOB aHanNu3a;
yMeTb: NPOBECTM CTAaTUCTUYECKYIO 00paboTKy pe3ynbTaToB;

BrnaaeTb: NPakTM4eCKUMMN HaBblKaMU XMMNYECKOIo 3KCNnepmnmMmeHTa, TEXHUKAN ©e3onacHocTn npu
ero nposeageHunn.

B pesynbtaTe OCBOEHMS OUCUMNMMHBI CTYAEHTbI AOMKHbI MMETb NpeAcTaBneHne o Hanbonee
aKkTyanbHbIX NpobneMax COBPEMEHHOW TEOPETMYECKOM W  3IKCMEPUMEHTaNbHON  XMMUW;
NOHUMATb MX 3HAYEeHWe AN Pas3BUTUS HayKu U NPOU3BOACTBA, AOIMKHbI MMETb NpeacTaBneHne
O XMMUMYECKNX CEHCOpPaXx M NepcrnekTuBax Ux NCnonb30BaHusI.

3HaHUSA, MNONyyYeHHble MNPU OCBOEHUW [daHHOW AMCUMMNIIUHBbI  SIBMNSKOTCA OCHOBOW  AnS
nocneayrLLEero YCneLwHoro npoxoxaeHus MNMpeaamnnomMHoOn NpakTUKK.

11. NMnaHupyeMble pe3ynbTaTbl O0y4YeHUsi MO AUcuUnNnuHe/Moaynio (3HaAHUA, YMeHus,
HaBblKN), COOTHECEHHbIe C NNIaHUpPyeMbIiMU pe3yfibTaTaMu OCBOeHUS oGpa3oBaTeribHOM
nporpamMmmbl (KOMNEeTeHUMSAMU) U UHAUKATOPaMN UX [OCTUKEHUS:

Koga HasBaHwne Koa(bl) Wugmkatop(bl) lMnaHupyemble pesynbTatbl 00y4eHusi
KOMMETEHLMM
MK-1 |CnocobeH MK-1.1 |ObecneunBaet cbop|3HaTb: MpuHUMNbI cbopa, oTbopa n 06o6LleHus
NpoOBOANTb cbop, Hay4yHOW, TEeXHU4YeCKoW|MHdopMaumm, METOANKN CUCTEMHOMO noaxona Ansi
cucTemMaTmM3auuilo U " NaTeHTHON|peLleHns NPodeCCUOHANbHbLIX 3a4au.
KpUTUYECKNUA aHanua MHdopMauuu, YMmeTb: aHanuauposaTb W cuUcTeMaTu3nposaTb
Hay4HoW, Heobxoanmon Onsi|pasHopoaHble AaHHble, OLEHMBaTb
TEXHUYECKon " pelleHuns 3 PEKTUBHOCTL Mpouedyp aHanu3a npobnem wu
naTeHTHON nccregoBaTenibCKux NPUHATUA  peweHun B npodeccnoHanbHom
nHdopmauun, 3agay 0eaTenbHOCTH.
HeobOxogumon  Ons BnapeTb: HaBblkaMM  HAy4yHOro  fovcka MW
peLueHns npakTnyeckon pabotbl € MHAOPMALMOHHBIMM
nccrnegoBaTernbCKMX WCTOYHUKAMW; METOAAMU NPUHATUS PELLEHNA.
3a0a4  XUMWYECKOMN
HanpaBfEHHOCTH
MK-1.2 |CocTaBngaet 3HaTb: MpUHUMNBLI  MOCTPOEHUS  XMMMUYECKOTO
aHanNuTMYeckun 0630p|aKCNeprMeHTa, COBPEMEHHbIE MeTogbl cbopa wu




coOpaHHOW  Hay4HOW,|aHanusa LaHHbIX.

TEXHUYECKON nyYmeTtnb: npeacTaBnATb nony4eHHsle
naTeHTHON 3KCNepUMeHTarnbHble pe3ynbTaTbl B BUOAE HAy4YHbIX
nHdopmaumm Nno|oT4ETOB, NPOTOKOJIOB M aKTOB MCMbITAHWUIA.
TemaTuke BnapgeTb: NpakTU4ECKMM OMbITOM BbICTYMIIEHNA W
NCCrefoBaTenbCKOro  |NPeAcTaBneHns pesynbTatoB CcBoel paboTbl B
npoekTa NUCbMEHHOW M YCTHOW dhopMeE.

MK-2 |CnocobeH MK-2.1 |Cocraenset 06Lmii|3HaTb: cnocobbl U MeToAbl MraHnpoBaHus pabor,
nnaHvpoBaTb paboTy nnaH wmccnenoBaHust u|cnocobbl M MeTogbl 00paboTkn U MHTeprnpeTaumm
n BbIOUpaThb aetanbHble NNaHbI[MONMyYeHHbIX pPe3ynbTaToB C  MCMNOSIb30BaHUEM
agekBaTHble MeToAbl OoTAenNbHbIX CTagun TEOPETUYECKUX 3HAHUI N NPAKTUYECKNX HABbLIKOB.
peLueHns Hay4HO- YMeTb: WUCMNONb3oBaTb 3HAHMS TEOpPEeTUYECKMX
nccnenoBaTenbCKuX OCHOB  pasfuuyHbIX  pasgenoB  XuMmuui  Ans
3aga4 B obnactu nnaHMpoBaHusi XUMUYECKOro 3KCMEePUMEHTA,
dumsunueckon " 06paboTkn U MHTEpPNPEeTUPOBaHUS MONYyYEHHbIX
HeopraHn4eckon pe3ynbTaToB.

XUMUK BnapgeTb: HaBblkaMM M OMbITOM MflaHMPOBaHMWS
paboTbl, 06paboTkM U MHTEepNpeTaLMN NOTYYEHHbIX
pes3ynbTaTtoB C WCMONb30BAaHMEM TEOPETUYECKUX
3HAHMIN N NPaAKTUYECKNX HABbIKOB.

MK-2.2 |Bblbupaet 3HaTb:  3KCMepUMeHTamnbHble U pacyeTHo-
SKCnepumMeHTalbHble W|TeopeTndeckne metTodbl AnA WU3yYeHUdA CBOMCTB
pacyeTHo- BELLECTB M NPOLECCOB C UX y4acTUEM.
TeopeTn4yeckme Mmetoabl Ymeth: NPUMEHATb SKCnepmmeHTarnbHble n
peLieHuns pacyeTHO-TeopeTUdeckMe MeToAbl AN U3yYeHUus
NOCTaBMNEeHHON 3ajaun,|CBOMCTB BELLECTB M NPOLLECCOB C UX Y4aCTUEM.
ncxoga mU3 MMerLmnxcad Bna,qub: HaBblKaMU SKCnepnMeHTaribHbIX n
mMaTepuanbHbIX n|pacyeTHO-TeopeTU4EeCKNX MeToaoB ANnA U3y4veHusA
BPEMEHHbIX PECYpCOB  |CBOWCTB BELLECTB U MPOLECCOB C UX y4acTUeM

MK-3 |[CnocobeH Ha ocHoge| [1K-3.1 |Cuctematumaunpyet 3HaTb: OCHOBHbIE XapaKTepPUCTUKN UCCef0BaHUS;
KpUTMYECKOro WHpopmauuio, cnocobbl cuctemaTmMsaumMm MNOflyYeHHOW B Xoae
aHanuasa MOSMTYYEHHYIO B  XOA4e|Hay4yHOW paboTbl WMHpopmauuu; aHanusa
pesynbtatoB HAP nu HNP " HWNOKP,|cocTosaHMs  Hay4HO-TEXHWYECKon npobrnembl w
HNOKP  oueHunBaTb aHanuaupyeTr ee  U|CpaBHEHMS C AaHHLIMMW NUTEPATYPHbIX UCTOYHMKOB;
nepcnexkTmBbl nx conocTasenset Cc/dopMbl  NpeacTaBneHuMs  TeopeTMdecKux U
NpaKkTU4YeCcKoro nuTepaTypHbIMK AMNUPUYECKUX pe3ynbTaToB UCCIIEg0BaHUS.
NpUMeHeHNs n OaHHbIMK YmeTb: aHanuMaupoBaTtb, CucTemMaTusmMpoBaTb W
npoaosmkeHms pabot 0600w aTtb pesynbTaTbl Hay4YHbIX UCCeaoBaHUN C
B BblGpaHHOM Y4E€TOM MMEIOLLIMXCH NUTEePaTypPHbIX OaHHbIX; BECTU
obnactn XUMUHK, onbnuorpadudeckyto paboTy C npuBRNeYEHNEM
XUMUYECKOMN COBPEMEHHbIX MHPOPMALMOHHBLIX TEXHOSOMMIA.
TeXHonornm unu BnapeTtb: HaBblkaMu cbopa, 0obpaboTku,
CMEXHbIX C XUMUEN cuctemaTtmsauum  MHopMaumKn,  CoCTaBreHus
HayKax. OTYETOB O Hay4HO-uUccrnegoBaTenbckon paboTte B

dopmMe npeseHTauuKn, YCTHbIX [OKMagoB Ha
Hay4HbIX CeMumHapax W KoHdepeHuusx, B Buae
Hay4HbIX CTaTeMN.

MK-3.2 |Onpegensiet 3HaTb: OCHOBHbIe COBpPEMEHHbIE

BO3MOXHbIE 3KCNepvMeHTarnbHble  MeToAbl  UCCregoBaHus,

HanpaeneHuss pasBuTUs
paboT W nepcnekTuBbI
npaKkTU4eckoro
NpUMeHeHus
Nony4YeHHbIX
pesynbTaToB

ncnonb3yemMble Npu pelleHnn npodeccuoHarnbHbIX
3aay 1 BO3MOXHbIE Chepbl X MPUMEHEHUS.
YmeThb: BblOMpaTh, pa3pabatbiBaTb unm
MoamMduUMpoBaTb METOAbI NCCNEAO0BaHNS, UCXOAS
M3 MOCTaBMEHHbIX Lernen wu 3agay; BblOupatb U
NPUMEHATb B NpodeccnoHanbHOM OeATerlbHOCTU
COBpPEMEHHbIE mMeToabl nccrnegoBaHus;
onpegensTb NepCcrneKkTMBHbIE HanpaBneHus
NPaKTU4YECKOro NPpUMEHEHUs pe3ynbTaToB paborT.

Bnapetb: HaBbikamu nraHnpoBaHnA Hay4yHOro
ncernegoBsaHuA, aHanmsa nony4yaembix
pe3ynbTaTtoB n (bOpMynVIpOBKVI BbIBOJOB;

KOPPEKTUPOBKN TMJ1aHOB M METOAUK TMpoBeaeHus
HAy4YHOro nccriegoBaHnd € y4eToM HOBbIX yCJ'IOBVIVI.




12. O6bemM AMCUMNIIUHBLI B 3a4eTHbIX eAuMHMUax/yac. (s coomsemcmeauu ¢ y4ebHbIM IaHoM) —
4 | 144

Popma NPoOMEXYTOUHOM aTTecTauum (savem/skzamer) __3a4eT C OLLEHKOW

13. TpyAoeMKOCTb No BuAam y4e6Homn paboTbl

TpyooemKocTb
Bua yue6Homn paboTsi Beero Mo cemecTpam
2 cemecTp Ne cemecTpa
AyauUTOpHbIE 3aHATUSA 54 54
nexkuuu 18 18
B TOM YMCheE: npakTuyeckume - -
na6opaTopHble 36 36
CamocTosaTenbHas pabora 90 90
B TOM Yucre: KypcoBasi paboTta (MpoekT) - -
dopma NpoMeXyTOHHON aTTecTaumm - -
(3k3ameH — 4ac.)
WToro: 144 144
13.1. CopepxaHue AUCLUNIINHBI
Peanusauyus
HanmeHoBaHne paspena
Ne ONCLUMMIWHBI C
/n pasgena CogepxaHve pasgena gUCUMNINHBI FIOMOLLIBIO
OUCUUNIUHBI N
OHNaWnH-Kypca,
QYMK™*
1. Jlekuunm
1.1 BeeneHue. MpeomeT, uenn n 3agadn ceHcopHoro aHanmnsa. OCHOBHble https://edu.vsu.r
CBELEHMS O MyIbTUCEHCOPHbIX cuctemax. [lepcnekTuBbl u/coﬁrse/view;':)
NCMOMb30BaHNS MYNbTUCEHCOPHbLIX CUCTEM aHanmMsa B hp?id=9464
pasnu4yHbIX 0bnacTsx.
1.2 OcHoBHble cBegeHns | KOHCTpYKUMM  XMMWYECKMX  CeHcopoB.  PacnosHatowine
O CEeHcopax. 3NIEMEHTBDI. TpaHcoblocepsbl. AHanutnyeckune
Xapaktepuctukn. Metogbl MMmobunmsaumn. XvmMmmnyeckoe wu -
Buronornyeckoe pacnosHaBaHMe MONEeKyr.
1.3 OnTuyeckne CnekTpockonusa  MOrMoWeHns B  BUOUMOM  AManasoHe.
CEHCOpbI. MpuHUMN paboTbl ONTOBOMOKOHHBLIX CEHCOpOoB. OnTudeckue
rasoBble ceHcopbl. dnyopecueHTHble peareHTbl. CeHcopsl, https://edu.vsu.r
OCHOBa@HHbIE Ha CMEKTPOCKOMMUM BHYTPEHHErO OTPaXXEHUSI. )
u/course/view.p
MeTtogbl cBeTopaccesHus. CneKkTpocKonusi KBasnymnpyroro hp?id=9464
paccesaHus ceeTa. POTOHHO-KOPPENALMOHHAs '
cnektpockonus.  Wamepenne pH. Wamepenne CO2.
N3mepeHne ammmaka. Mpumepbl onTU4eckmx BMOCEHCOPOB.
1.4 OnekTpoxumunyeckne | VIoHocenekTuBHbIE 3NeKTpoAbl Kak MOTEHLMOMETPUYECKME
CEHcopbl ceHcopbl.  [lpyMepbl  MOHOCENEKTMBHbLIX  3rEKTPOOOB.
TeepaodasHble NoTEeHLMOMETPUYECKNE XUMmn4yeckmne
ceHcopbl. [loTEHUMOMETPUYECKNE XUMUYECKUE CEHCOPBLI C
nonuMepHsiMn MembpaHamn. HekoTopble npakTnyeckue
acnekTbl NPUMEHEHNSI MOTEHLMOMETPUYECKUX XUMUYECKUX.
BonbTtamnepomeTpuyeckme XUMU4eckne CEHCOpbI. -
TBEpPOOaNEKTPONIMTHBIE UM MOMYNPOBOAHMKOBBIE a30Bble
CEHCOpbI. XMmn4ecku YyBCTBUTESbHbIE noresble
TPaH3MCTOpbI. depmeHTHblE MOMeBble  TPaAH3WCTOPbI.
[MpUMEHEHNEe CEHCOPOB Ha OCHOBE MOJMIEBbLIX TPAH3MCTOPOB.
KoHgykTomeTpunyeckue CeHcopbl n BuroceHcopbl.
Xemupesunctopbl. KynoHoMeTprUYecKMe CEHCOPbI.
1.5 AKycTU4eckune Mbe303neKkTpuyeckuin adppekT. PacnpoctpaHuHe | https://edu.vsu.r
CEHCOopbl akyctmyeckux  BonH. CeHcopbl  Ha  MOBEPXHOCTHbIX | u/course/view.p




aKyCTU4YECKMX BOSMIHAaX W OOBEMHO-aKyCTUYECKUX BOSIHAX.
Macc-4yBCTBUTENBHbLIE  CEHCOPbI. Mbe3oanekTpuyeckue
ra3oBble M XXWOKOCTHbIE CEHCOPbl. «OQMNEKTPOHHbIA HOC» U
«ONEKTPOHHbIA  A3blK». YCTPOMCTBO W MNPUMEHEHME B
aHanuse.

hp?id=9464

2. labopaTopHble 3aHATUA

21

Beenenve

BeogHas 6ecena. MiHcTpykTax no Th.

2.2

2.3

24

2.5

2.6

2.7

2.8

OnTtuyeckue
CEeHCopbl

doTomeTpuyeckoe onpeaeneHne Mean

CDOTOMeTpI/I‘-leCKOG onpeneneHune Xxeneaa

2.9

2.10

2.11

2.12

2.13

2.14

2.15

2.16

AneKkTpoxmMmyeckue
CEeHCOopbI

Onpe,u,eneHme KOHLUEeHTpauun NMoHOB B pacTtBope C NOMOLLbIO
MOHCENEKTUBHbIX NOTEHLUMOMETPUYHeCKnx ceHCoOpoB

KyrnoHomeTpuyeckoe onpeaerneHne MEAU B pacTBope.

2.17

2.18

2.19

AkycTuyeckune
CeHcopsbl

YcTtaHoBeHue 3aBUCUMOCTU 4yacToTbl KonebaHun
Nbe30CeHCopa OT KOHLIEHTpaLuM NOHOB B pacTBope

* 3anonHsaemcs, ecriu omoersibHble pa3desibl QUCUUMNIUHBI U3YHaromcsi ¢ MoMOWbo OHNalH-Kypca. B konoHke
lNpumeyaHue He0b6xo00UMO yKazamb Ha3eaHue oHnalH-kypca unu OYMK. B Opyeux criyqasix 8 syeliku cmagsimcs
rpOYepKuU.

13.2. Tembl (pasaenbl) AUCUUNIIMHBLI U BUAbI 3aHATUN

Bugbl 3aHATMI (KONTMYECTBO YaCOB)
HaumeHoBaHne Tembl
Ne n/n CamocTtosaTenbHas
(pasgena) gucumnnuHbl Jlekumm Mpaktnyeckue | JlabopaTopHbie pa6oTa Bcero
1 BeegeHue. 2 — 2 10 14
5 | OCHOBHbIE cBEAeHMsA 0 2 _ _ 20 22
CeHcopax.
3 OnTryeckne ceHcopbl. 6 - 14 20 40
4 OneKkTpoxummyeckmne 6 _ 14 20 40
CEeHcopbl
5 AKyCTU4YECKNE CEHCOPBI 2 — 6 20 28
NToro: 18 36 90 144

14. MeToaun4yeckue ykasaHuA onsi 06yyarolmnxXca No OCBOEHUI0 AUCLMMNIIUHDI

(pekomeHOauuu 0bydarouUMCS Mo OC80EHUK0 OUCUUIIIUHBI. yKa3aHue Haubosiee CrioxXHbIX pa3denos, paboma ¢
KOHcrekmamu fekyull, rnpe3eHmauuoHHbIM Mamepuariom, peKxoMmeHoauuu rno 8bINOMHEHUK Kypcosol pabomal, o
opeaHu3auuu camocmosimesibHouU pabomsi 1o OucyurisiuHe u op).

MeToaunueckue pekoMmeHaaLMu No opraHn3auum camocTosTeNbHOM PaboThl

crnepytoLwime ee Buabl:
*[TOBTOPEHME NEKLMOHHOro MaTepuana;
y4yebHO-MeToaAMYECKON nuUTepaTypbl U MHbIX WUCTOYHWMKOB MO

en3yyeHne Yy4yebHOMN,
WHCTPYMEHTarbHbIM METOA4AM aHanmM3a n Nx NPUMEHEHMUIO;

e[OAroTOBKa U HanucaHne pedepaTtos Ha 3aAaHHble TEMbI;
e[OArOTOBKA K 3K3aMeHY.

CamocTtosaTenbHasa paboTa kak dopma opraHusaumm y4yebHonm paboThl npegycmaTpmBaeT




Llenb camocTtoaTenbHon paboTbl — aTO yrnybneHne n paclumpeHne 3HaHun B obnactu
aHanUTU4YeCKon XUMUU, WHCTPYMEHTarnbHbIX METOAOB aHanusa; (hopMvpoBaHWE HaBblka U
MHTEepeca K CaMOCTOATENbHOW MNO3HaBaTENbHOW OeATENbHOCTU, YTO MOCAYXUT B Oyayuiem
OCHOBaHWEM A5S HanmcaHus BbIMYyCKHOW KBaNMUKaLumMoHHOM paboTbl.

B npouecce wusyveHua kypca Heobxoaumo ob6paTuTb BHMMAHWE Ha CaMOKOHTPOSb
3HaHun. C 3TON Uenbio oby4yalLlWmMncs nocre M3yyveHUs Kakaon OTAEeNbHOW TeMbl U 3aTem
BCEro Kypca no y4ebHuKy u OONOSTHUTENBHOM NuTepaTtype AOSMKEH NMPOBEPUTL YPOBEHb CBOUX
3HAHWM C MOMOLLbK KOHTPOSIbHbIX BOMPOCOB, KOTOPbIE NOMELLEHbI B KOHLE KaXaon TEMb.

[ns caMoCTOATENbHOIro N3y4eHNs OTBOASTCA TEMbI, XOPOLIO pa3paboTaHHble B y4eOHbIX
nocobusax, HaydHbIX MOHOrpaduax M He MOryT MpeacTaBnsaATb OCOBEHHbIX TPpyAHOCTEW npu
N3yYeHUMW.

CamocTtoaTenbHaa pabota peanu3yeTcs: HEMOCPeLCTBEHHO B npouecce ayauTopHbIX
3aHATUM Ha Kadbeape npu BbINOSIHEHNN NabopaTopHLIX paboT; B Gubnnorteke, goma.

TekyLwmin KOHTPOSb OCyLLIECTBIISETCA B (POPME KOHTPOSbHOM paboThl.

MeTopguyeckue peKkoMeHgaunm no NnoAroToBkKe K KOHTpOﬂbHOﬁ paGOTe

KOHTpOJ’IbHaﬂ pa60Ta — J3TO CpencTtBo NpPOBEPKU yMGHMVI NPUMEHATLb TMOoJly4YEeHHbIEe
SHaHUA ONnA peleHnd npakTnyeckmnx 3agad ornpenesieHHoro Tuna no temMme uinn pasgeny.

KoHTponbHass pabGoTa npeacTtaBnseT co0OW, BLINOMHEHHYH B MNUCbMEHHOM Buae,
camoCTosITENbHYO y4ebHYyo paboTy, pacKpbiBaloLLyl0 TEOPETUYECKME 3HAHUSI U MpaKTUYecKme
HaBbIKM CTyeHTa.

OCHOBHbIMU LLeNsIMA BbINOSTHEHNSA KOHTPOSTbHOM PaboTbl ABMNSATCA:

e3akpensneHue, yrnybnexHve n obobLieHne ctyaeHTaMm TeOPETUHECKUX 3HAHWUIA, MOMNYYEHHbIX
B npouecce U3yyYeHus ANCUUNnHbI;

eBblpaboTka yMeHMs cMcTeMaTuanpoBaTb M 00606LWaTe HayyHbI KU 3KCNEpPUMEHTaNbHbIV
maTepuvan,

epa3BUTME CNOCOOHOCTU K YriyOBneHHOMY aHanuay y4ebHOM 1N Hay4yHOW NnTepaTypbl.

B xoge BbINonHeHns paboTbl OMKHbI ObITh peLleHbl crneayoLwime 3agayu:
eHAY4YNTbCH aHanNU3npoBaTb 1 0600 aTb SKCNEePUMEHTaNbHbIN U NUTEpaTypHbIA MaTepuan,
006BbEKTMBHbIE BbIBOAbI, CAMOCTOSATENBbHO peLlaTh OTAENbHbIE HayYHble NPOGIeMbl;
ehOpMMpPOBAHNE HABLIKOB OGOPMIMEHUS pe3ynbTaToB CaMOCTOATENbHOM  paboThl,
NoAroToBKa K BbIMOSIHEHWUIO BbINMYCKHOW KBanngukaunoHHom paboTbl.

Cmpykmypa KoHmMporsibHoU pabomsi.

¢ TUTYNbHbIN JINCT.

eOrnasrneHue.

eBBeeHune (gaetca noctaHoBka Npobnembl, ee 3Ha4YMMOCTb U aKTyasribHOCTb, YKa3bIBalOTCS
Lenb 1 3a4a4n KOHTPONbHOM paboThl).

eOCHOBHas 4acTb (packpbiBatoTcs 6a3oBble KaTeropumn, OCHOBHbIE Hay4YHO-TEOPETUYECKME
NnonoXxeHns Bornpoca, GopMUPYyOTCA onpedeneHna no paccMmatpusaemon npobneme,
NPUBOAATCA pe3ynbTaThl aHanM3a CyLLEeCTBYOLWMX NCTOYHUKOB (KHWUT, cTaTen, nocobumn n
T.A4.), @ Takke Tabnuubl, rpadukn, PUCYHKU 1 Ap.).

e3akntoveHne (NoaBoadATCca UTorm n aarTca 060o6LEeHHbIE OCHOBHbIE BbiBOAbI NO paborTe,
AenarwTcsa pekoMeHgaummn).

eCnncok nutepatypsl. (B cnucke nutepaTypbl 4OMKHO ObiTb HEe MeHee 10 — 15 pasnunyHbIX
NCTOYHUKOB).

Kpumepuu oueHKu KOHMpObHOU pabombl; CaMOCTOATENbHOCTbL BbINOMHEHMS pPaboThl;
cucTtemaTtmnsaums U1 aHanua n3y4yeHHom nutepaTypbl, 060CHOBaHHOCTb BbIBOAOB.



MeTopuyeckue pekoMeHgaunm no NnoAroToBKe K 3aveTty

I'IpM noAaroToBke K 3a4eTy O6y‘-IaPOLIJ,I/II7ICFI OOJKeH NOBTOPUTb I'IpOI7I£I,€HHbII7I mMaTtepumasn B
cooTBeTCTBMN C yqe6H0|7| I'IpOFpaMMOIZ, NPUMEPHbIM  MepevyHeMm y‘-le6HbIX BOMpoOCOB,
BbIHOCALLIMXCA Ha 3K3aMeH W coepXallnxcda B AaHHoM nporpamMmmMme, UncCnosrb3yd KOHCMNEKT
nekumMn un peKkoMeHO4OBaHHYIO JnUTepaTypy. I'IpM HeobxoauMoCTM MOXeT O6paTI/ITbCF| 3a
KOHch'IbTaUMeﬁ N METOANYECKON MOMOLLIbIO K npenogasatersnto.

15. TMepeyeHb OCHOBHOM W [AOMOJSIHUTENILHOW nUTepaTypbl, PeCypCoOB WHTEpPHeET,
HeOGXOAMMbIX And oCcBOeHUA OUCUUNIUHbI (criucok numepamypbl 0hopMIsSemcsi 8 coomaemcemauu
¢ mpebosaHusimu FOCT u ucrionb3yemcsi obuasi CKeo3Hasi Hymepauyus 0ris ecex audo8 UCMOYHUKO8)

a) OCHOBHas nuTepartypa:

Ne n/n NcToYHUK

Eemieun I'. A. Snnekmpoxumudeckue (buo)ceHcopbl Ha OCHO8e CyrnpamMoneKynsapHbIx cmpykmyp /. A.
EemroauH, 1. . Cmolikos - KaszaHb : KazaHckul MY, 2016. - 298 c. - ISBN 978-5-00019-722-6. -

1 Texkcm : anekmpoHHbil // IBC "KoHcynbmaHm cmydeHma” : [caim]. - URL :
https://www.studentlibrary.ru/book/ISBN9785000197226.htm|
Botimosuu . []. UumennekmyarnbHble ceHcopkl : y4ebHoe nocobue / Y. []. Boimosuy, B. M.

> KopcyHckul. — 2-e u3d. — Mockea : UHTYUT, 2016. — 1164 c. — ISBN 978-5-9963-0124-9. — Tekcm :

351IeKMPOHHBIL // JlaHb : anekmpoHHO-6ubnuomeyHas cucmema. — URL:
https://e.lanbook.com/book/100608

0) gononHuTenbHasa nuTeparypa:
Ne n/n MCcTOYHUK
3 Kammpann P.B. Xumudeckue ceHcopbl / P. B. Kammparnn; nepegod ¢ aHan. O.0. MakcumeHKo; rnod peo.
O. M. lNMempyxuHa — M.: Hay4Hbil mup, 2000.- 143 c.
AHanumudeckas xumus. [Tpobnemsi u nodxolsbi: 8 2-x m. / P. KenibHep, K.-M. Mepme, M. Ommo, M.
4 |Budmep; nepesgod c aHen. A. I. bopaeHko, [u dp.]; nod ped. FO. A. 3ornomosa. — M.: Mup: ACT, 2004.- T.
1.-743c.
Kanau A.B. BeedeHue 6 ceHcopHnbil aHanu3 / A.B. Kanau, A.H. 3565108, B.®. CenemeHes. — BOpoOHeEX :

5 Hay4Hasi kHuea, 2007. — 164 c.

6 bydHukoe I.K. OcHoB8bI co8pemMeHHO20 ariekmpoxumuydeckoeo aHanu3sa / I.K. bydHukos, B.H.
MadicmpeHko, M.P. Bsacenes. — M. : Mup ; burom J1.3., 2003. — 592 c.

7 BeauHc b. P. Xumuyeckue u buonozudyeckue ceHcopnbl / b. P. SzzuHc; nepesod ¢ aHan. M. A. CriuHKuHa;
rnod ped. /1. ®. Conoseliquka. - M.: TexHocgbepa, 2005. — 336 c.

8 Kanay A.B. CeHcopebl 8 aHarnu3se 2a308 u xudkocmeli : MoHoegpacbusi/ A.B. Kanay, A.H. 35608, B.®.

CenemeHes..- BopoHex : BopoHex. uHcmumym [rocripomusonoxapHol criyx6bl MHC Poccuu, 2011.-240 c.
Xumuyeckue ceHcopnl : [Npobnembl aHanumuyveckol xumuu / [X.3. bpatiHuHa u 0p.] ; Poc. akad. Hayk,

9 |OmodeneHueHuUe xumuu U Hayk o Mamepuanax, Hay4. coeem ro aHanum. xumuu ; nod ped. KO.I. Bnacosa
; [cocm. FO.I". Bnacos]. — Mockea : Hayka, 2011. — 398 c.

CeHcopHbIl aHanu3 npodo80osibCMBEHHbIX Moeapos: npakmukym / cocmasumenu T. U. Llnak [u 0p.]. —
10 |llepcuaHosckull : [JoHckol AY, 2020. — 87 ¢. — Tekem : 351€KMPOHHbIL // JlaHb : 371eKMpPOHHO-
bubnuomeyHasi cucmema. — URL: https://e.lanbook.com/book/148566

CarnbHukoea E.B., IlHcmpymeHmarnbHble Memo0Obi aHanu3a. TeopemuyecKue OCHO8bI U MPakmu4yeckoe
npumeHeHue [AnekmpoHHbIl pecypc]. y4ebHoe nocobue / CanbHukoea E.B. - Openbype: OY, 2017. -

111121 c. - ISBN 978-5-7410-1725-8 - Pexum docmyna:
http://www.studentlibrary.ru/book/ISBN9785741017258.html
lNMawkosa E.B., CekmparbHbie Memodbl aHanu3a [BnekmpoHHbIl pecypc]: YyebHoe nocobue / E.B.
12 lNMawkosa, E.B. Bonocosa, A.H. LLlunyns, KO.A. beseuHa, [na3yHoea H.H - Cmaspornions : ATPYC

Cmaepornonbckozo 20c. agpapHo20 yH-ma, 2017. - 56 c. - Pexxum docmyna:
http://www.studentlibrary.ru/book/stavgau 00134.html

B) MHOPMALIMOHHBIE 3NEKTPOHHO-06pa3oBaTenbHbIE pECYPChI (OuLManbHbIE PECYPChl MHTEPHET) :

Ne n/n Pecypc

1 ONeKTpoHHO-OMGnMoTeyHas cuctema "YHuBepcuteTckas bubnuoteka online” http://biblioclub.ru/

2 OneKTpoHHO-6MbnmoTeyHas cuctema "llanp" https://e.lanbook.com/

3 HauunoHanbHbein undposon pecypc "PYKOHT" http://rucont.ru

4 O6pasoBaTtenbHbi nopTan "AnekTpoHHbIM yHuBepcuTeT BIY"https://edu.vsu.ru/

5 CaiT, nocesiLeHHbI ceHcopaM: XKypHaribl, 0630pbl U Ny6nvkauum, NponsBoACTEO.
http://sensor.al.ru/links.html

6 Cratbm xypHana Sensors and Actuators B: Chemical pacnonoxeHbl Ha caiiTte
http://www.sciencedirect.com/science/journal/09254005



https://www.studentlibrary.ru/book/ISBN9785000197226.html
https://e.lanbook.com/book/100608
https://e.lanbook.com/book/148566
http://www.studentlibrary.ru/book/ISBN9785741017258.html
http://www.studentlibrary.ru/book/stavgau_00134.html

7 VIHTepHeT pecypc ans xummkos http://www.chemweb.com/

8 «AnanuTtuka-Mup npodeccnoHanos» MHTEPHET NMOPTAJT XUMNKOB-AHAINTMTUNKOB
http://www.anchem.ru/

9 VIHTepHeT-pecypchl N0 MeToaam XMMMYecKoro aHanmsa - http://www.rusanalytchem.org

10 OYK https://edu.vsu.ru/courselview.php?id=9464

* BHayvarne ykasbieatomcs O6C, ¢ komopbiMu umeromesi 0ozoeopa y BI'Y, 3amem omKpbimble 311€KmpOHHO-
obpasosameribHble pecypchl, OHMauH-Kypchkl, IYMK

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrne4vyeHUss AN CaMOCTOATENIbHOM paboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, nocobus, 3adayHuKku, MemoOou4YyecKue yKa3zaHusi MO 8bIMOSTHEHUIO
npakmu4eckux (KOHMpPOIibHbIX), Kypcoebix pabom u dp.)

Ne
n/n

NcTouHnk

Tymoe E.A. CeHcopb! uamepumerbHO-UHGhOPMayUOHHbIX cucmeM : y4ebHoe nocobue rno

1 | cneyuansHocmu 010803 (014100) - "MukpoanekmpoHuKa U rosyrnpo8odHuUKosble rpubopsl”. Y.1/
E.A. Tymos, C.B. Psbues, M.K. LLlapoe ; BopoHex. 2oc. yH-m . — BopoHex : JIOI BI'Y, 2005. — 27 c.
Eobpewosa O.B. [NlomeHyuomMempu4yeckue CEHCOpbI Ha OCHO8E UOHOObMEHHUKO8 01151 aHanusa
800HbIX pacmeopos : y4ebHoe nocobue / O.B. bobpewosa, A.B. lNapwuHa. — BopoHex :
UsBamenbcko-nonuepaghudeckuli yeHmp BopoHexckozo eocydapcmeeHHo20 yHusepcumema, 2012.
— 153 c.

17. O6pas3oBaTefnibHble TEXHONOMMKU, WUCNoNb3yeMble MNpU peanusaumm y4yeOGHOMU
AVUCUMNNUHBLI, BKMOYas [AOUCTaHUMOHHble obpa3soBaTtenbHble TexHonorun (OOT),

3neKTpoHHoe oby4yeHue (J0), cMelwaHHOe OOy4YeHue):

lpu peanusayuu AucyunnuHbl Mo2ym po8oOUMbLCS pasfiudyHble murbi fekyul (8680dHas, 063opHasi u m.d.),
CeMuHapckue  3aHamusi  (npobriemHble,  OUCKYCCUOHHble U m.Q.), nApuMeHsImbCcs  OUCMaHUUOHHbIE
obpasosamersibHbIE MEXHO/I02UU 8 Yacmu OCBOEHUSI JIeKUUOHHO20 Mamepuana, nposedeHuss mekyujel
ammecmauuu, camocmosimesibHol pabomel o JAucyuniuHe unu omoesnbHbiM ee paddenam u m.O. [pu
npumereHuu 30 u JOT Heobxodumo 6 .15 8) ykazamp uCrionb3yeMble pecypchl (CM. npumep ebiuie)

Ona pocTwkeHus uenn OCBOeHMs y4YebHOM OMCUMNNWUHBI, NOBbIWEHUA KavecTBa
obpasoBaHna U“ HOPMMPOBAHUA KOMMETEHUWA UCMOMb3YKTCA ayauUTOpHble  (NeKuumu,
nabopaTtopHble) U BHeayauMTOPHblE/MHTEPAKTMBHbIE (CaMocTosiTenbHasi paboTa CTy4eHTOB)
dopMbl 06yYeHMs.

Kpome ToOro, npu peanusaumm yy4yebHOW OMCUUNANHBI MOrYT ObITb MCMNONb30BaHbI
3MIEMEHTbI 3NEKTPOHHOro obyyeHus (30) n ancTtaHUMOHHble obpasoBaTesfibHble TEXHOMOrMn
(OO0T) B 4acTM OCBOEHUS NEKUMOHHOIO MaTepuana, NpoBeAEHNSA TEKYLLEN N MPOMEXYTOYHOMN
aTTecrtauuu, npoBedeHus 4Yactnm nabopaTopHbiX paboT W camMocToATeNbHOW paboTbl
obyyarowmxcs  nNo  gucumnnuHe,  nossonswwme — obecneuvMsBaTb  onocpenoBaHHOE
B3aMMogencTeune (Ha pacctosiHum) npenogasaTenen n obydvarolmxcs, BKYas MHCTPYMEHTDI
3MEKTPOHHOM MH(POPpMaLMOHHO-06pa3oBaTenbHON cpeabl BIYY «OnNeKTpoHHbIN yHUBEpCUTET
BIryY» (https://edu.vsu.ru), npoBeaeHne BebuHapoB, BMOAEOKOHEPEHLUMIA, B3aMMOOENCTBME B
couceTax, NOCPeAcTBOM 3MEKTPOHHOM MOYThl, MecceHaKepoB. [1ns OCBOEHWUS AUCLMMIIUHLI
pPEeKoOMEHOYETCS CMMCOK NuTepaTypbl U pecypcbl AN 3NeKTPOHHOro obyyeHus (30) (n. 15)

AyOumopHsble:
OCHOBHbIMM BMAaMM ayguMTOpHOW paboTbl SABNAKOTCA nekuun n nabopaTopHble paboTbl. OHKM
pewarT 3agaynm opMUPOBaAHUA U Pas3BUTUS NPOCECCUOHANbHBLIX YMEHUA U HaBbIKOB
oby4aromnxca.

Jlekyuu BxnoyaloT B cebsi nocnegoBaTensHOe U3NoXeHe MaTepuana npenogasartenem
B TOM u4ucne C MWCNOMb30BaHMEM MyNbTUMEOUAHOrO NpoeKTopa ANd KOMMbOTEPHOM
npeseHTaumMm 1 Bugeomartepmarnos.

JlabopamopHbie pabombl — dopma opraHusaumm o0y4veHusl, UHTerpupyloLwas
TEOPETUKO-METOA0NOMMYECKNE 3HaHUS, NPaKTUYECKME YMEHNSA N HABbIKWU CTYAEHTOB B €4NHOM
npouecce y4ebHo-UccnegoBaTenbCKOro xapakrepa.

B xoge BbinonHeHus nabopaTopHbix paboT CTyaeHTbl BblpabaTbiBalOT YMEHNSA aHaNM3npoBaThb,
genatb BbiBoAbl W 0600LieHMsi, MOMb30BaTbCA pPasnNUYHbIMKM  MPUEMAMU  U3MEPEHUH,
WHCTPYMEHTanNbHbIMM  MeTo4aMu  aHanu3a, OdqopMAsaTb pe3ynbTaTbl  3KCNEPUMEHTOB.


https://edu.vsu.ru/course/view.php?id=9464

dopmupyroTCa MpakTuyeckne npodeccuoHarnbHble HaBblkM OOpalleHus C aHanMTUYECKUM
obopygoBaHMeM.

BreaydumopHsie:
Pabota B rnobanbHon cetn (Mcnonb3oBaHWe VIHTEPHET-TEXHOMOIMIM), MOUCK HaY4YHON U
MeToAMYecKon MHopmauun, HanncaHne pedepara.

18. MaTtepuanbHO-TeXHU4YeCKoe obecrneyeHme AUCUUNIUHBI: (npu ucrosb3oeaHuu
nabopamopHo20 06opydosaHusi ykasbleame MOMHbIU nepedyeHsb, npu 6onswom Konudecmsae 0b6opydosaHUsi MOXHO
8bIHecmu OaHHbIl pa3desn 8 nNpusrioxeHue K paboyel rnpoepamme)

Mynbtumeamna npoektop BENQ, HoyToyk 15 Toshiba, CnektpodotomeTp CP 46, MoHomep-OB-74,

doTtokonopumeTp — KOK-2, AHanutndeckue secbl OHAUS PA64C

19. OueHo4HbIe cpeancTBa Ansd nposeneHunA TeKymeﬁ n npome)l(yTquoﬁ aTrectauuu

Mo pelweHunto kadenpbl OLEHKM 3a 3K3aMeH/anddepeHUnpoBaHHbIN 3a4eT/3a4eT MoryT
ObITb BbICTaBMEHbI MO pe3yfibTaTaM TeKyLlen aTTecTaunmn obydaroLerocs B ceMecTpe, HO He
paHee, YeM Ha 3aKNYNTESNbHOM 3aHATUN. [pu Hecornacum CTyaeHTa ¢ OLEeHKOW NocneaHun
BNpaBe caaBaTb 3k3amMeH/3a4eT Ha 06LWMX OCHOBaHUSIX.

MopsAoK OLEeHKM OCBOEHMS! oby4arowmmmcs y4ebHoro maTepvana onpeaenseTcs
cofepxaHueM criefyoLmx pasgenos ANCUMNIHLI:

NugmkaTtop(bl)
Ne HaumenosaHue pasnena KomneTeHums(n OCTWKEHMS OueHouHble cpefcTBa
n/n OMcumnnuHbl (Moayns) uns(v) éMHeTeHuMM H beA
1 |Paspgen 1.1, 2.1. Beegenue MK-3 MK-3.1 JlabopamopHasi paboma Ne 1
5 Paspgen 1.2. OcHOBHble cBeOeHus MK-2 MNK-2.2 KowmponbHasi paboma
0 CeHcopax MK-3 MK-3.1
3 Pasgen 1.3, 2.2 — 2.8. OnTnyeckue MK-3 MK-3.1 JlabopamopHas paboma Ne 2
CEHCOpbI MK-3.2 JlabopamopHasi paboma Ne 3
4 Paspen 1.4,2.9 — 2.16. MK-3 MK-3.1 JlabopamopHasi paboma Ne 4
ONEeKTPOXMMMYECKNE CEHCOPDI MK-3.2 JlabopamopHasi paboma Ne 5
Paspen 1.5, 2.17 - 2.19. MK-3.1
5 AKyCTU4EeCKME CEHCOPbI MK-3 MK-3.2 Jlabopamophasi paboma Ne 6
MK-1 MK-1.1, NK-1.2
6 |Paspenbi1.1-15,21-2.19 MK-2 MK-2.1, NnK-2.2 KoHmpornbHas paboma
MK-3 MK-3.1, MK-3.2
Bopira ronTbons - Siamon Mepevetib gonpocos

20 TunoBble oOLEHOYHbIe cpeAcTBa UM MeToAMYECKME MaTepuanbl, onpeaensowme
npoueaypbl OLLeHUBaHUA

20.1 TeKywWwuin KOHTPOSb YCNeBaemMoCTU
KoHTponb ycneBaemocTv No AUCUMNIIMHE OCYLLECTBMASETCS C MOMOLLbIO CReayLWmMX OLEHOYHbIX
CpPeAacTs:
JlabopamopHbie pabomsi, KoHmpornbHast paboma

(HaUMeHOGGHUG OUEHO4YHOecOo cpedcmea meKyuweco KOHMmMpOorJid ycnesaemocmu)

MepeyeHb 1abopamopHbix pabom:

eJlabopaTopHasi pabota Ne 1. ObLas XxapakTepucTtmka CEHCOPHbIX cuctemM. MIHCTpykTax no Th.
eJlabopaTtopHas pabota Ne 2. PoTomeTpryeckoe onpeaeneHne meau.

eJlabopaTtopHas padoTta Ne 3. doToMeTpryeckoe onpeneneHne xenesa.

eJlabopatopHaa pabota Ne 4. OnpegeneHne KOHUEHTpPaLUUMM MOHOB B pacTBOpe C MOMOLLbHO
NOHCENEKTMBHBIX MOTEHLMOMETPUYECKUX CEHCOPOB.

eJlabopatopHas pabota Ne 5. KynoHoMeTpuyeckoe onpeaeneHne Meam B pacTeope.

eJlabopaTtopHas paboTta Ne 6. YcTaHOBNEHME 3aBUCUMOCTU YacTOThbl kornebaHuin nNbe3oceHcopa OT
KOHLEHTpaLuM MOHOB B pacTBOpE.



OnucaHne TexHonormm nposeneHnA

JlTabopaTopHble paboTbl BKOYAOT CAMOCTOATENbHYID NPopaboTKy TeopeTudeckoro martepuana
obyyalommcsl, u3ydeHMe MeTOAMK TMNPOBEAEHUS UM MNaHUMpPOBaHME 3JKCMepUMEeHTa, OCBOEHMe
n3mepuTenbHbIX CpeacTB, 06paboTKy U MHTepnpeTaumio 3KCNepUMEHTanbHbIX AaHHbIX. B pag pabot
BKMIOYEHbI KOHTPONbHbIE 3adaHWst MO  ONpPeaeneHul0  HEU3BECTHbIX KOHLEHTpauui BeLLEecCTB,
BbldaBaeMbIX NpenoaaBaTenem.

Mpun 3awmTte nabopaTopHon paboTbl (coave oTyeTa O ee BbINONHEeHUN) OBy4YalLWMNCs O0TKEH
ymMeTb O0ObACHATL Lenu, 3agaun, xon npoBedeHus paboTbl, ee pesdynbTaTthl, CAeNaHHblE BbIBOAbBI, a
TaKKe OCHOBHbIE KOHCTPYKTUBHbIE 0COOEHHOCTN UCNONb3yeMOro 06opyaoBaHus.

TpeGOBaHMﬂ K BbIMOMNHEHWIO 3a4aHuI (I/IJ'II/I LUKanbl N KputTepumn OLl,eHVIBaHVIFI)

Kpumepuu oueHku nabopamopHoul pabomsi

YpoBeHb
Kputepun oueHnBaHns KOMNEeTEHLMN copmupoBaHHocTy | LLkana oueHok
KOMMEeTEeHLNI

Obyyarowulica enadeem meopemudyeckuMu OCHogamMu  Memodos
aHanu3sa, nabopamopHasi paboma 6bironHeHa, coenaHbl MpasuslbHble lMoabiweHHbIl
HabmodeHusi u 8b1800b1 (donyckaromcesi Hekomopsbie ypo8eHb
MariocyulecmeeHHble owubku, Komopble cmydeHm obHapyxueaem u| ba3soebil yposeHb
bbicmpo  ucrnipasnisem  caMocmosimesibHO — unu - apu  riomowiu| lNopo2oekil ypoeeHb
npenodasameniem)., 4mo cOOMEeMmMcmayem 0C80EHUI KoMemeHUud.
Obyyarowulicas He 3Haem MemoOUKU BbIMOMIHEHUST rpakmuyeckoul
pabombl U ee meopemuyecKux OCHO8, HE MOXEm CaMOCMOSIMerbHO
nposecmu uccriedosaHue, dennaem 2pybbie owUbKU 8 UHMeprpemayuu Heydosnemeo-
MOMTY4EHHbIX Pe3ynbmamos, He Moxem cehopMynuposames 6b1800bI, pumersnsHO
ogpopmumb  pabomy, uUmoO  coomeemcmeyem He  OCBOEHUI
KomriemeHuyud.

3aumeHo

lMepeyeHb BONPOCOB K KOHMposibHOU pabome Ne 1.

. MNpegmerT, uenu n 3agayn CEHCOPHOro aHanuaa.

. OCcHOBHble cBeeHMS O CEHCopax.

. YCTPOMNCTBO XMMMYECKOTO ceHcopa. Pacno3Harowmne anemeHTsl. TpaHcablocepsl.

. MepcnekTnBbl MCNONb30BaHNSA CEHCOPHbLIX CUCTEM B MOHUTOPUHIE OKpyXatoLlen cpeqbl.
. AHanuTnyeckMe xapakTepucTmKu.

. ONTOBONOKOHHbIE CeHcopbl. [MpnHUMN paboThbl.

. [loTeHUMoOMeTpUYecKMe XMMNYeCKne CEHCOpbI.

. DNEKTPOXMMMYECKMe BUOCEHCOPBI.

. MynbTuceHCcopHble CUCTEMBI.

0. CeHcopbl Ha NOBEPXHOCTHBIX aKyCTUYECKUX BONTHAX U 0OGBbEMHO-aKyCTUYECKMX BOSTHAX.

2 OCoO~NOOAPS~WNPEF

lMepeyeHb BOMPOCOB K KOHTPONbHOM paboTe Ne 2,

TecTupoBaHue

TecT no BnageHuto MNK-1

1. Boibepute uenun nonyvyeHmst Hay4HO-TEXHMUYECKON MHOpMaLmmn
1.XyooxeCTBEHHO-3CTETUYECKANA
2. TexHnyeckas
3.ArpoBas

2. C yero HaunHaeTca Hanbonee TOYHbIN NOUCK MHopmaunn?
1.Mowuck no KkroYeBbIM CrioBam
2.Mownck no 3arnaeHbIM GykBam
3.MNouck no pate

3. Kakne ocHoBHble 6a3bl Hay4HOW nHdopmaumm?
1.eLIBRARY
2.Scopus
3.Web of Science



4.HeT BapmnaHTOB OTBETA
4. [o KakMM NCTOYHMKaM NpoBoanTCa 0630p nuTepaTypbl?
1.KHurun
2.Ctatbu
3.MNareHTsl
4.Hwyero He nogxoauTt
5. Nouncky Hay4YHO-TeXHUYECKON MHbopMaLMM NomMoraroT
1.KaTtanorn n kKapToTeku
2. Tematnyeckne Crnvcku nutepatypbl
3.Monunumns
6. Kakne nyHKTbl OMKHbI OblTb OTPa)KeHbl NPU O0POPMIIEHMM OTYETA O BbIMOSTHEHHbLIX HAY4YHO-
nccnegoBaTenbckon paboTbl?
1.CopepxaHune, BBegeHue, 0630p nuTepaTypbl, METOAWKN IKCNepuMeHTa, obcyxaeHue
NoJsTly4YeHHbIX pe3ynbTaToB, BbIBOAbI, CMCOK UCMOMNb30BAHHOW NUTEpPaTypbl, NPUIOXEHNE
2.llenb, 3apayn, pesynbtathl paboTbl, BbiBOAbI
3.HeT npaBunbHOro oteeTa
7. Kak Heob6xoanmo opopMIisiTb OTHET O BbIMNOSIHEHHbLIX HAYYHO-UCCNeaoBaTeNnbCKON paboThl?
1.MpencraBntb B BUAE pasnenos, Nogpasnenos, NyHKTOB
2.MNMpuBectn 6e3 AgeneHns OgHUM CMOLWHbIM TEKCTOM
3.CocTtaButb Takum obpasom, YTobbI Kaxkgas HoBas MbICIb Ha4YMHanach ¢ absaua
8. B yem cocTouT 0630p NUTEPATYPHLIX UCTOYHMUKOB?
1.B aHanuse uvcnonb30BaHHOW nuTepaTypbl, (POPMyNNPOBKE OCHOBHbLIX WUAEW, TEHOEHUMN,
ncnonb3oBaHue matepuana ansa o6ocHoBaHus TeopeTnyeckon 6asbl nccnegoBaHms.
2.B onpegeneHHOM nopsiake NepeyncnatoTcss UICTOYHUKK nuTepaTypsbl
3.lNonHoCTLIO KONUPYyeTCca Hanbonee noaxoasLlasa No TeMe KHura
9. Y10 pomkHa cogepxaTb OCHOBHAA 4YacTb OT4YeTa O BbIMNOMIHEHHbLIX  HayYHO-
nccnegoBaTenbckon paboTbl?
1.Pesynbtatbl TEOpPETUYECKMX W (MNK) IKCNEPUMEHTANbHbLIX WCCAEOBaHUN, OLEHKY
AOCTOBEPHOCTU NOMYYEHHbIX pe3ynbTaToB
2.060cHOBaHMEe HEOHXOANMOCTI NPOBEAEHMST HAYYHO-UCCeaoBaTENbCKON paboThl
3.AHanun3 oTe4YecTBEHHbIX 1 3apybexHbIX paboT
10. YTo gomKkHbI cogepxaTtb BbIBOAbI B OT4ETE?
1.0606WeHne 1 OLEHKY MOMHOTHI pPeLleHnn NOCTaBMEHHbIX 3a4ay paboTbl UNK OTAENbHbIX
ee 9TanoBs
2.KpaTkoe noBTOpeHME BCEro xoaa padboThl
3.[lepeyeHb MeTOOOB NCCEqOBaHNN U pacyeToB
11. Kakne cpencrea anst XxpaHeHus UHOpMaLumn CyLLeCcTBYOT?
1.Pabouyas TeTpagp
2.KecTkun guck KomnbtoTepa
3.KnaBunatypa
12. B kakonm nporpamMmMe MOXHO C€034aTb OTYeT (TEKCTOBbIM [OOKYMEHT) MO Hay4Ho-
nccnegosartenbckon pabote?
1.Microsoft Word
2.Microsoft Excel
3.Microsoft Power Point
13. MNpun dbopmmpoBaHnmn oT4eTa MOXHO N Ucnonb3oBaTtb Excel n ansa 4yero?
1.910 npunoxerHne MS Windows ans peaaktMpoBaHns TEKCTa U PasfnyHbIX PUCYHKOB
2.Excel — npegHasHayeH ans obpaboTkM OaHHbIX (pacydeToB U MOCTPOEHUS Auarpamm),
npeacTaBeHHbIX B TabnNnuyHoM Buae
3.0T101 NporpamMmmon npu hopMmMpoBaHMN oTHETa NOSb30BATLCS HESb3S
14. B kakux cnyyasix, ¢ Kakon Lenbto co3garoTcs 6asbl AaHHbIX?
1.Korma Heobxogumo oOTCneanTb, MpoaHanM3MpoBaTb W XpaHUTb MHGOpMauuMlo 3a
onpeneneHHbIn Nepuog BpeMeHu



2.Ana ynpobctBa Habopa TekcTa
3.Korga Ha koMmnbloTepe HET cBOOOAHON NaMATU

15. KakoBbl OCHOBHbIE 3Tanbl CO34aHNA Hay4YHOW nNpe3eHTaummn?
1.MnaHnpoBaHne, co3gaHne N peaakTMpoBaHMe cnangoB, MOHTaX Npe3eHTauuu, peneTuumns
BbICTYNSIEHUNA C Npe3eHTaumnemn
2.MoHTax npes3eHTauuun, BbIGOp noaxoasuero wabnoHa, nnaHMpoBaHue npes3eHTaumm
3.PaspaboTka AnsanHa, npoBepka 1 oTnagka npeseHTaumnm

Bonpocskl no BnagexHuro MNK-1

1. Tlpn odopmneHnn oTt4eTa O BbINOMHEHHbLIX Hay4YHO-UCCedoBaTeNbCKkon paboThbl
HeobXxo4MMO OTpa3nTb BO BBEAEHUN akTyanibHOCTb TEMbI UNN HET?

2. CnNncok Mcnornb3oBaHHOM NMTepaTypbl 0QOpMNsSeTCs C paspelleHus aBTopa nybnukaumm
unu no NOCTy?

3. [Ans Yero cnyxaT NOMCKOBbIE CEPBUCHI?

4. Yto gaBnsieTca HarnggHou opmMmon npeacTtaBneHus uHdopMauuu npes3eHTaums unm
ayamnosanucb xoga akcnepumeHTa?

5. lMporpamma Microsoft PowerPoint npegHasHadeHa Aans co3gaHMs W NPOBeAEeHus
MYNbTUMEANNHBIX Npe3eHTauun nnn ans pabotel ¢ Tabnuuamn?

6. lMpn cocTaBneHMM aHanuTuyeckoro obsopa nuTepaTypHbIX WCTOYHUKOB MO 3aJaHHOW
TemaTuke Heobxoammo cobniogaTtb YETKOCTb U NOMMYECKY0 MOCNeAoBaTeNbHOCTb MU3MOXKEHUS
Martepuana unm Het?

7. MoxHO nu cgenaTtb BbIBOAbl M3 cCOBpaHHOro maccmBa MHgopmaunm 6e3 ero nepepaboTkm?

8. Ha ocHoBaHWM KPUTMYECKOro aHanmsa nuMTepaTypHbIX UCTOYHMKOB hOPMUPYHOTCA Lefb U
3a4auum nnu BbiBoAbl paboTbl?

9. UYTto ucnonb3ywT ANA NpPeacTaBneHnss pes3ynbTaToOB HayvHO-UCCnenoBaTerlbCKon paboThl
rpadounkun n(nnum) Tadbnuuybl?

10. AHanmM3 Hay4yHOW, TEXHMYECKOW W NaTeHTHOW WHdopMauum MoXeT ObiTb npoBefeH Mo
OAHOMY MCTOYHUKY NuTepaTypbl?

TecTt no BnageHuto MNK-2
1. C Yyero HaunHaeTcsa Hay4YHoe uccrnegosaHmne?
1.C coctaBneHus nnaHa paboTbl
2.C nutepatypHoro o63opa
3.C onpegeneHusa meTooB nUccnegoBaHus
2. Yo BKkovaeT B cebs nnaH HayyYHO-UccnegoBaTenbckon paboTbl?
1.BolgeneHne n noctaHoBka npobnemsbl; nposBefeHue ob3opa nutepaTtypbl; NOCTaHOBKA
LUenuM 1 KOHKpeTHbIX 3adady uccrnegoBaHus; BblIbop MeToda vnn MeTOOMKU UCCNeLOBaHUs;
npoBeaeHne akcnepumeHTa; obpaboTka pesynbTaToB; (PopMynMpoBKa BbIBOJOB.
2.Bbibop TeMbl uccrnenoBaHuA; onpedeneHne uenu n 3agad; npoBefeHune 3KCNepuMeHTa;
aHanu3 Hay4yHo-mMeToau4eCcKon nuTepaTtypbl; OPMYNMPOBKa BbIBOAOB.
3.YcTaHoBneHne akrtyanbHOCTM paboTbl MU HEOBXOOUMOCTU €€ BbINOSIHEHUS; BbIACHEHUE
uenu paboTbl; nonyvyeHMe MEeTOAMKM  UccregoBaTenbckon  paboThl;  npoBeaeHue
3KCnepuMeHTa; CoCTaBfieHne BbIBOOOB.
3. Kakme bbiBaoT MeToabl uccnegosaHna?
1.TeopeTuyeckume
2.9Mnmpuyeckmne
3.KOHCTpYKTUBHbIE
4. Kakve meToapl (cnocobbl) pacyeTa KOHLeHTpauumn onpeaensieMblX BELWECTB UCNOSMb3YTCA B
aHanMTMYeCKon NpakTuke Hambonee WMPoOKo?
1.MeTog rpagynpoBOYHOro rpadouka;
2.MeTopg cTaHOapTOB;
3.Metog nobaBok;
4.MeTop, rnaBHbIX KOMMNOHEHTOB.



5. Kakne meTtoabl Mcnonb3yrTcst BO BHeNabopatopHoMm aHanunse?
1.0nTnyeckune
2.XpomaTtorpacunyeckme
3.9neKkTpoxnumMmyeckme
4.[lenyKTnBHbIE
6. HYem obecneuvnBaeTcsa BHenabopaTopHbIn aHanm3?
1.MepensmxHbiMN NabopaTopmsimm
2.MNepeHocHbIMKU Nprubopamu
3.MNopTaTtnBHbIMK Npubopamm
4. TecT-cuctemamm
7. Kakne ceHCOpHble CUCTEMbI CyLLECTBYIOT?
1. Xvmunueckune
2.dusnyeckne
3.bronornyeckume
4.Arpoxummnyeckme
8. Kakne (pyHKumMoHanbHble y3rbl ABNAKTCA 06a3aTesibHbIMU COCTaBHbIMWU YacTsMU CeHcopa?
1.00bekT HabnaeHus
2.lNNonb3oBaTenb
3.YyBcTBUTENbHbLIN 3NIEMEHT
4. TpaHcgbtocep (npeobpasoBaTtens)
9. Kakne Tunbl XMMUYECKNX CEHCOPOB Bbl 3HAeTE?
1.2OnekTpoxmMMmuyeckue
2.0nTnyeckne
3.Macc-4yBcTBUTENBHbIE
4. Tenno-4yBCTBUTESbHbIE
5.0epMeHTaTUBHbIE
10. YTo Takoe BnoceHcopsbI?
1.YCcTponcTBO, n3bmpatenbHO pearnpytoliee Ha XMMUYECKNn 06 bEKT
2.YCTPONCTBO, perucTpupytollee 3SnekTpuyeckne, TennoBble, MarHuTHble wnu  ap.
XapaKkTepucTmKu
3.YCTpONCTBAa, Y KOTOPbIX CENEKTUBHBIN CITON MMeeT BMONorMyeckyto npupoay
11. Kakne ceHCcopbl OTHOCATCS K 3NIEKTPOXUMUYECKNM?
1.MNoTeHumomeTpu4eckme
2.AMnepomeTpudeckme
3.KoHaykTOMeTpuyeckume
4.KynoHomeTtpuyeckue.
5.BnbpaumoHHbie
12. Ha yem ocHoBaH npuHUmn paboTbl NOTEHLMOMETPUYECKMX CEHCOPOB?
1.Ha namepeHun pasHoCTM NOTEHUNANoB MexXxay anekTpogamu (CeHcopamm)
2.Ha nsmepeHun Toka npoTekaroLero B cucteme
3.Ha namepeHun koHUeHTpaLmm onpeaensemMoro noHa B pactesope
13. Ha kakmx npyHumnax OCHOBaHO LENCTBNE ONTUYECKUX CEHCOPOB?
1.MornowexHusa ceeTa
2.0TpaxeHunsa nagatoLLlero CBETOBOro NOTOKa
3.JTiomuHecueHuUnmn
4.HeT npaBunbHOro BapnaHTa
14. YTto Takoe Nbe303NeKTPUIECKME CEHCOPbI?
1.YcTpowncTsa, npeobpasyoLlime MeXaHNYEeCKY0 AHEPTUIO B NEKTPUYECKYIO 1 HaobopoT
2.ONeKTpoTEXHMYECKOEe  YCTPOWCTBO, NpefHa3HadYeHHoe And  U3MEepeHust  4acToTbl
3IIEKTPUYECKOro TOKa.
3.TexHnyeckoe cpeacTBO C HOPMUPYEMbIMU METPONOMMYECKUMN XapaKkTepucTukamm
15. Yto Takoe MynbTUCEHCOPHbIE CUCTEMBI?



1.AHannTn4eckne ycTpomcTea, COCTOSLLME U3 MacCuBa XMMUYECKUX CEHCOPOB M YCTPONCTBA
ANS CHATUA aHanMTUYeCcKoro curHana
2.YCTPOWNCTBO 3anucu Bu3yaribHbIX U ayamoadddeKkTos
3.MHoronapameTpuyeckme ycTpomcTea 3anucm omsamyeckon nHopmaumnm

16. YTo Takoe MHTEeNneKTyanbHble CeHcopbl?
1.AgantvBHble AaTyMKM CNOCOOHbIE CaMOBOCCTaHaBNMBATLCA W camMooby4vaTbCcA nocne
eanHN4YHoro cbos, cogepxawme B cebe M3MeHsieMble MO BHELUHWM CUrHasam anropuTMbl
paboThbl.
2.YcTponcTBa CrnocobHble BbINOSHATL COXHYK 06paboTKy nHpopmaumm
3.WHTennekTyanbHbI NONb30BaTeNb

Bonpocskl no BnageHuto MK-2

1. K Kakomy TNy CEHCOPOB OTHOCATCS ONTOBOSIOKOHHbIE CEHCOPbLI?

2. YTO BXOOMUT B KOHCTPYKLMIO MHTENSEKTYaNbLHOrO ceHcopa B OTNindne OT 0BbIYHbBIX CEHCOPOB
MUKPOKOHTPONSEP Unn Bugeokamepa?

3. YcTponcTeo, npeaHasHayeHHoe Ans onpeaeneHunst 3anaxoB 3TO «3NEKTPOHHbIA HOCY» Un
npoTes, 3aMeHsLLNN opraHbl 0OOHAHUA?

4. MynbTUCEHCOpHAas cuctema A4 aHanuaa Xngkocten, ummtupyrowas paboTy opraHa Bkyca —
370 ....

5. YcTtponcTteo, nsbmnpatenbHO pearmpyoliee Ha KOHKPETHbIN XUMUYECKUMI OO BEKT NyTem
XUMUYECKOM peakLnmn N KOTOPOE MOXHO MCMNOMNb30BaTh AN KAYECTBEHHOMO Unu
KOSNIMYECTBEHHOIO onpeernieHns «aHanuta» HasblBaeTcs.

6. CyLLecTBYIOT N XpomaTorpadmuyeckme CEHCOPHbIE CUCTEMbI?

7. NoHCenekTMBHbIE 3NEeKTPOAbl — 3TO CEHCOPbI?

8. UTo n3mepaT TepMOMETPUYECKNE CEHCOPLI?

9. B MOHCENEKTMBHbIX 3MeKTpogax YyBCTBUTENbHbBIM 31IEMEHTOM ABMSETCA MeMbpaHa unu
anekrtpoa?

10. lNbe3oaneKkTpnyeckme CeHCopbl OTHOCATCS K aKyCTUYECKMM NN ONTOBOSIOKOHHbBIM
ceHcopam?

11. B ocHOBe Kakoro metoza NexuT usmepeHne 351eKTponpoBOANMOCTM aHaNmM3npyemMmoro
pactBopa?

12. QneKTpo cpaBHEHNA UMEET NOCTOSAHHbLIM MNOTEHLUMAr Un HacTpamBaeMbln NoTeHUMan?
13. CeneKkTnBHbIA MaTepuan XMMMYECKOro CEHCopa MOXET ObITb XMMUYECKON Un
Buonornyeckon npmpoabl?

14. CeHCopbl HA OCHOBE MOHCENEKTMBHbIX MNOMEBbLIX TPAH3UCTOPOB OTHOCATCS K
ANEKTPOXMMUYECKMM CEHCOPAM UITN ONTUYECKUM?

15. YcTponcTBO, Npeobpasytoliee 3HEPrm0, BO3HMKAKOLLYIO B XOAE peakuum CENEeKTUBHOMO
Cnos ¢ onpegensemMbiM KOMMNOHEHTOM, B 3NIEKTPUYECKMIA CUrHAN 3TO TpaHCcabiocep unu
reHepaTtop?

TecT no BnageHuto MNK-3

1. Bo3aMOXHO nNu caenaTtb BbIBOAbLI M3 cOBpaHHOro Mmaccmea nHgopmMaunmn 6e3 ee nepepaboTkn?
1.0a
2.Het
3.He 3Hato oTBeTa
2. Yo BKknovaeT B cebs cuctematmnsaumsi MtHopmaumm?
1.YnopsgounBaHue
2.CopTtupoBka
3.'pynnnpoBka
4.HakonneHwe
3. Kakue cyLiecTByoT BUAbI COPTUPOBOK?
1.Mo andasuTty (B nopsake cnegosaHus 6yks B andasuTe)



2.Mo Homepawm (B nopsigke BO3pacTaHMs unum yobiBaHUSA ymcen)
3.B xpoHonornyeckon nocrnegoBaTenbHOCTM (MO AaTe U No BpeMeHN)
4. Yto o3HayvaeT npoBecTn aHanu3 pesyrnbtatos HAP?
1.MpeobpaszoBaHne BXOAHOW MH(OpMaLUKN B BbIXOOHYHO
2.0npegenvTb KOHLEHTPaLMO BellecTBa
3.HeT npaBunbHoOro oteeta
5. Bolgenute meToabl UCNOSib3yeMble B UCcneoBaTenbckon pabote
1.AGcTparnpoBaHue
2.AHanuns
3.denykumnsa
4. NHpyKkums
5.MogenupoBaHue
6.TecTupoBaHue
7.9KCNEePUMEHT
6. Kakme meToabl OTHOCATCS K MHCTPYMEHTalnbHbIM MeTogamM aHanuaa?
1.MeTog HenTpanusaumm
2.MeTo4 KOMNIEKCOHOMETPUMU
3.CnekTpanbHbI aHanms
4.[MoTeHUunoMeTprUmMYEeCKUM aHanms
7. YTO NnexuT B OCHOBE MOTEHLMOMETPUYECKOro MeToAa aHanmsa?
1.M13mepeHne noTeHumana anekTpoaoB NOrpy>KeHHbIX B pacTBop
2.3aBNCUMMOCTb MeXy COCTaBOM BeLLECTBA M ero CBOMCTBaMM
3./3mepeHune anvHbl BOSTHbI
8. Ha namepeHun 4yero ocHoBaH MeTon NPSAMON KOHOYKTOMETpUn?
1.HanpsipkeHna B uenu
2.Cunbl TOKa
3.YOenbHon anekTponpoBOAHOCTU PAacTBOPOB 3NEKTPONNTOB
4.MNoTeHunana anekTpoaa
9. KynoHomeTpu4ecknii MeTo aHanmsa OCHOBaH Ha U3MepeHun 4Yero?
1.Cunbl TOKa
2.ONeKTpnYeckon NpoBOANMOCTH
3.KonnyecTtBa anekTpuyecTBa, NpoTEKaloLEero Yepes 3NeKTPOXUMUYECKYHO SYENKY
4.MoTeHunana anekTpoaa
10. MeToA, OCHOBaHHbIN HAa TEpMUYECKOM BO30Y>XAeHMM CBOBOAHBIX aTOMOB MY OAHOATOMHbIX
MOHOB U permcTpaumm onTUYecKoro cnekTpa ucnyckaHms Bo3byxaeHHbIX aTOMOB, Ha3blBaeTCs:
1.ATOMHO-3MMNCCMOHHAsA CNEKTPOCKOMNMUS
2.ATOMHO-abcopbLMOHHAsA CNEKTPOCKONUS
3.CnekTpockonusi B BUAMMOWN obnacTtu cnekrpa
4.Y® - cnekTpocKkonus
11. Tpynna oNTUYECKUX METOLOB aHanmsa, OCHOBaHHbIX Ha SABMEHUN JHOMUHECUEHLNN,
Ha3blBaeTCs:
1.ATOMHO-3MMNCCMOHHAsA CNEKTPOCKONMUS
2.JlloMMHEeCUEeHTHas CnekTpOCKonus
3.MonekynspHo-abcopOunoHHasa CnekTPOCKoNus
4.CnektpodoTomMeTpus
12. MeTton MonekynspHon abcopOumoHHOM cnekTpockonun B Y®- n BuaMmon obnactax
crnekTpa HasblBatoT:
1.CnektpocoTomeTpus
2.dnyopumeTpus
3.PedpakromeTpus
13. Yto aBnseTcs 06BbEKTOM CNEKTPOGOTOMETPUYECKOrO onpeaeneHma?
1.MopoLukn
2.PactBopsbl



3.B3Becu

14. Kakue npemmyLiectBa UMeKT CNeKTPOOTOMETPbI MO CPaBHEHUIO C hoToMeTpamn?
1.BoamMoxHOCTb onpeaeneHns 60MnbLIOro Yncrna afemMeHToB B Oonee LWIMPOKOM UHTepBane
KOHLUEHTpaumn ¢ bonee BbICOKON TOYHOCTLIO
2.Bo3MOXHOCTb onpeaeneHns 6ornbllero 4Ynucna anemeHToB ¢ 6oree HU3KMM npegenom
OOHapyXeHWs1 N BbICOKOW CENEKTUBHOCTbLIO
3.3KCnpeccHOCTb

15. B 3aBMCMMOCTM OT arperaTHOro COCTOSIHUSA NOABWMXKHOW dhasbl Kakme BuAbl XpomaTorpadum

ObiBalOT
1.M'a3oBad
2.KonoHo4Has
3.ToHkocnonHas
4 XnpkocTHas

Bonpocbl no Bnagenutro MNK-3

1. YUTo OTHOCUTCS K MeToAaM obpaboTkm MHopMaL M CUCTEMHbIA aHann3 unn 6ecepa?

2. Kak HasbiBaoTCA METOAbl aHanM3a OCHOBaHHbIE Ha B3aMMOLAENCTBUN 3NIEKTPOMArHUTHOIoO
N3ry4yeHns ¢ BeLweCTBOM?

3. Kak Ha3biBaeTcsa MeToq xpomatorpadmnyeckoro pasgeneHust, NoaBMKHOM dason B KOTOPOM
CNYXXUT NHEPTHLIN ras?

4. B kakom meToae xpomaTorpadmnyeckoro pasgeneHmsa nogsumxkHon oason siBnsieTcs
KUAOKOCTb?

5. MeTogonorus nccnegoBaHusi — 3TO COBOKYMHOCTb METOAOB M MPUHLMNOB UCCREeaoBaHNSA UK
MeToanyeckoe nocobue?

6. Hopmaums, npeactasnsowas cobon NCXoaHbIE AaHHbIE SKCNEepPMMEHTA, 3aTEM
obpabaTtbiBaeTca unu pacnevartbiBaeTca?

7. enenve nudpopmaummn no onpeneneHHoMy npusHaky — aTo cuctemaTmsaumns nHgopmaumm
Unu nonyyeHue nHpopmaymmn?

8. MeToa 06paboTkm CTaTUCTUYECKNX OaHHbIX, 3aKITHYaKLWMIACA B N3y4eHUN KO3(pULIMEHTOB —
3TO KOPPENSLUMOHHBIN aHan1M3 unn MatemaTmdeckas Moaernbs?

9. MNpun npoBeaeHNN aHanM3a MOryT BO3HMKaTb NOMPELUHOCTU: CrydanHble, CUCTEMATUYECKME,
YCNOBHbIE, BU3yaribHble?

10. Kak Ha3bIBaloTCA METOAbI, B KOTOPbIX YCTaHaBNIMBAETCA HENOCPEACTBEHHAs 3aBUCUMOCTb
don3nyeckon BeNnUmHbl (NoTeHUman, cuna Toka, onTudeckasi NoTHOCTb) OT COCTaBa pacTeopa
(KOHUEHTpauKMKM), NPAMbIE UIN KOCBEHHbIE?

11. [Ana ncnonb3oBaHUsA NOpTaTUBHBIX N3MEPUTESbHbBIX NPUBOPOB He TpebyeTca crneumanbHas
KBanudukawumsi akcnepmmeHTaTopa unm tpebyerca?

12. 3HaHMs TeopUn CyLLIECTBYOLLMX METOA0B U NPUHLMNOB paboTbl NpnbopoB HEOBXoaUMbI
Ans Bbibopa noaxoasiLero Mmetoga aHanvaa unm gnsi obien sapyamumnn?

13. COBOKYMHOCTb NPUHLMMNOB, NOJTIOXKEHHbLIX B OCHOBY aHanu3a — 3To0 MeTof Unn nogxoa.

14. Bce cywecTByowme MeToabl aHanuTU4eCckon XmMmm MOXXHO pasaennTb Ha MeToabl
npobooTbopa, pas3noxeHus Nnpob, pasgeneHns KOMMNOHEHTOB, OOHapYXXeHns (ngeHTudukaumm),
onpeaenenus. EcTb nu cpegm HUX NULWHUIAY

15. BHenabopaTopHble MeToAbl MO3BONAIOT NPOBOAMTL aHann3 6e3 4ONONHUTENbHON
npo6onoaroToBkn?

Krtoum k Tecty NK-1

Bonpocsl 1 2 3 4 5
OTBeTHI 2 1 1,2,3 1,2,3 1,2
Bonpocsl 6 7 8 9 10
OTBeTbI 1 1 1 1 1




Bonpocki 11 12 13 14 15
OTBeTbl 1,2 1 2 1 1
OT1BeTbl Ha BOMPOCHI
Bonpocbkl | OTBeTbI
1 Heobxognmo
2 Mo NOCTy
3 [ns novcka nHdopmaumnm
4 [MpeseHTauus
5 [ns co3gaHvs v npoBedeHns MynbTUMEANNHBIX NPe3eHTauun
6 Heobxoanmo cobnogaTtb YETKOCTb U STOrMYECKyo nocrnegoBaTesibHOCTb
N3NOXeHns matepmana
7 HeBO3MOXHO
8 Llenb n 3agayn paboTbl
9 "padpmkn n Tabnuubl
10 Het
Kntoum Kk Tecty MNK-2
Bonpockl 1 2 3 4 5
OtBeThl 1 1 1,2 1,2,3 1,2,3
Bonpocei 6 7 8 9 10
OtseTel 1,2,3,4 1,2,3 3,4 1,2,3,4 3
Bonpocki 11 12 13 14 15
OtBeTbl 1,2,3,4 1 1,2,3 1 1
Bonpocsbl 16
OTBeTbl 1
OTBeTbl Ha BONPOCHI
Bonpocbl | OTBeThHI
1 OnTu4yeckne
2 MwukpokoHTponnep
3 OIEKTPOHHbIN HOC
4 OnEKTPOHHbIN A3bIK
5 XUMNYECKUI CEHCOP
6 Het
7 [a
8 TemnepaTtypy
9 MembGpaHa
10 K akycTnyeckmm
11 KoHgykTtomeTpum
12 [MocTosHHBLIM NoTeHUMan
13 XUMM4eckom npupoapl
14 K anekTpoxmmMmnyecknm ceHcopam
15 TpaHcabtocep
Kntouum k Tecty [1K-3
Bonpockl 1 2 3 4 5
Otserbl 2 1,2,3 1,2,3 1 2,5,7
Bonpock! 6 7 8 9 10
OtseTbl 3.4 1 3 3 1




Bonpocbl 11 12 13 14 15

OTBeThl 2 1 2 1,2,3 14

OT1BeThI Ha BOMpoOChLI

Bonpocbkl | OTBeTbI
1 CuctemMHbIn aHanus
2 CnekTpockonuyeckme
3 ["asoBas xpomaTorpadus
4 B >xngkocTtHom xpomaTtorpagum
5 CoOBOKYNHOCTb METOA0B M NPUHLMMNOB UCCNegoBaHUS
6 Ob6pabaTbiBaeTca
7 CuctemaTtunsaums nHcopmaumm
8 KoppenaunoHHbIn aHanms
9 CnyyanHble, cucteMaTmyeckune
10 Mpsamble
11 He TpebyeTcs
12 [lna Bbibopa nogxogsauiero Metoga aHannaa
13 MeTtoq
14 Het
15 [a

KpuTepumn oueHKK:

3auTteHo. [1paBunbHO BbiNonHeHo 51-100% 3agaHuiA, YTO COOTBETCTBYET MOMHOMY OCBOEHUIO
KOMNETEHLMNA.

He 3auTteHo. [1paBunbHO BbINOMHEHHbIX 3agaHun He 6onee 50% wnu TecT He NpeacTaBreH
BOBCE, YTO COOTBETCTBYET HE OCBOEHUIO KOMMETEHLINN.

OnuvcaHne TexHonoru NpoBeaeHUst KOHTPOIbHOW paboThbl

KoHmposnbHasi paboma — dopmMa NpOBEPKM KadecTBa OCBOEHUSI CTyOeHTOM y4debBHOro
maTepuana. Becb npouecc HanucaHus KOHTPOMbHOM pPaboTbl MOXHO YCMOBHO pasfgenuTb Ha
cnepywolme atanbl:

*BbIOOP TEMbI M COCTABIEHME NNaHa KOHTPOSbHOM paboTbl MO YCTAHOBIEHHOM TEME;
enoabop 1 aHanus nuTepaTypsl;

eHanncaHne KOHTPONbHONM paboTbl M HAMPaBiEHNE €€ Ha NPOBEPKY;

e0pabOoTKa KOHTPONbHON paboThbl B Cly4Yae BO3HMKHOBEHMS 3aMeYaHuii y pykoBOAUTENS;
ecadya KOHTPONbHON paboThl.

TpeboBaHUS K BLINOSTHEHUIO 3a4aHWIA (UMK LWKAbl U KPUTEPUM OLEHNBAHMS)

Kpumepusimu oueHKU KOHMPOJIbHOU pabombl S18M5K0MCS: CaMOCTOSTENBHOCTD  BbINOSHEHUS
paboTbl, HOBM3HA TEKCTA, 06OCHOBAHHOCTL BbIGOpA NCTOYHUKOB NUTEPATYPbl, TOYHOCTb U MPaBUITbHOCTb
NpoBeAEeHHOro aHanun3a, 060CHOBaHHOCTb BbIBOAOB, COGMOAeHNsa TpeboBaHU K 0pOPMIIEHMIO.

YpoBeHb
Kputepumn oueHnBaHnsa KoMneTeHumin ccpopmumpoBaHHocTy | LLikana oueHok
KOMMeTeHUUN

BeinonHeHbl ece mpeboeaHusi K HanucaHuilo U 3auume KOHMpPOJibHOU
pabombi: coomeemcmeue nnaHa meme pabombl; coomeemcmeue
codepxaHusi meme U ryiaHy pabombl; npasunlbHOCMb 8bIMofHeHusl|  [loebiweHHbIl
3KcrepuMmeHma; e2paMomHoe npumeHeHue Mamemamu4eckoli ypo8eHb
obpabomku pes3ynbmamose aHasiuza;, 060CHO8aHHOCMb 6bIe0008;| ba30enbill ypo8eHb
nonHoma u anybuHa pacKpblmusi OCHOBHbIX rOHAMUL npobnemsl; | [opozossill yposeHb
yMeHue pabomamb C Jumepamypol, cucmemamu3uposamb U
CMpyKmMypupoeams Mamepuarsi; rpasusibHoe 0gOpPMIIEHUE CCbIIOK Ha

3aumeHo




ucrionb3yemMyro numepamypy; ymeHue o0b6obwamb, cornocmassnsme
pasfu4yHbie  MOYKU  3PEeHUsT [0  paccMampueaeMoMy  80rpocy,
apayMeHmupo8amb OCHOBHbIE [10TOXEHUS U 8bI800bl; omcymcmeue
opghozpahuydecKux U CUHMAKCU4YeCKUX OWUbOoK, CmumuCcCmu4ecKux
rnospewHocmel, 4mo  coomeemcmeyem  [O/IHOMYy  OC80EHUIO
KoMmnemeHyud.

BbinonHeHbl ocHosHble mpebosaHusi K KOHMPOosibHOU pabome, HO mnpu
amom odonyuweHbl Hedoyembl. MIMeomcsi HEMOYHOCMU 8 U3/10XeHUU
Mamepuara; omcymcmeyem Jjio2udeckass rocsedoeamesibHoCmb 8
CYXXOeHUSIX; UMEMCS yryujeHusi 8 0gbopMIIeHUU, 4Ymo coomeemcmeyem
0CBOEHUK KoMnemeHyud.

Tema KoHmMponeHol pabombl He packpbima, ObHapyxueaemcs
cyuiecmeeHHoe  HeroHumMaHue  npobrnembl.  Tekcm  [MO/IHOCMbIO
3aumcmeosaH U3 UHMepHemM-UCmMoYHUKa Uiu KOHmMposibHass paboma He -
ebifofiHeHa unu npedcmasrieHa 808ce, 4Ymo coomeemcmeyem He
0CBOEHUK KoMremeHyud.

Heydosnemeo-
puUMesbHO

20.2 NMpomexyTo4Haa aTrectauma

ﬂpomemyTquaﬂ artTectauma no gucumnimHe ocylecTBnaeTca ¢ NOMOLLbIO cregyrowmnx
OLUEHO4YHbIX CPEeOCTB.

CobecedosaHue no bunemam K 3ayemy
(HaumeHoBaHuUe OUEeHOYHO20 cpedcmea MPOMeXymoYyHoU ammecmauyuu)

MepeyeHb 80rpocos K ak3ameHy (3a4emy) u nopsdok ¢ghopmuposaHus KM

Pa3pen 1. BBeaeHune

MpeomeT, uenu n 3agadm ceHcopHoro aHanma3a. OCHOBHbIE CBEAEHNSA O CEHCOpPaX.

Paspen 2. OCHOBHbIe cBeAeHUA O CeHcopax

OcHoBHble cBeaeHuns o ceHcopax. TepmunHonorus. PacnosHatowme aneMmeHTtbl. TpaHcabtocepbl. MeTogbl
MMMOBUIM3aunnM. AHaNNUTUYECKNE XapaKTEPUCTUKN.

Paspen 3. OnTuyeckue ceHcopbl

OnTtnyeckme ceHcopbl. MNpuHUMN paboTbl ONTOBOMOKOHHLIX CEHCOPOB. CNEKTpOCKONMsl MOrmoweHns B
BUOUMOM OmnanasoHe. OnTuyeckue rasoBble ceHcopbl. CeHCcopbl, OCHOBAHHbIE HA CMEKTPOCKOMUM
BHYTPEHHero oTpaxeHusi. Metoabl cBeTopaccesHns. CnekTpocKkonus KBasmynpyroro paccesiHns ceeTa.
DOTOHHO-KOppPENAUNOHHaAsa cnekTpockonua. OnTtudeckne ceHcopbl. Nameperne pH. M3amepernne CO2.
N3mepeHne ammmnaka. MNprumepbl oNnTUYECKNX GMOCEHCOPOB.

Paspen 4. dneKTpoxummnieckmne CeHCopbl

OnEeKTPOXMMUYECKNE CEeHCOopbl U BuoceHcopbl. TeBepaodasHble MNOTEHUMOMETPUYECKNE XUMMUYECKUE
ceHcopbl. [MoTeHUMoOMETPHYECKME XMMUYECKNE CEHCOPBI C NONMMEpPHbBIMN MeMbpaHamun. BonbT-amnepo-
METPUYECKME XUMMYECKME ceHcopbl. KoHaykToMeTpuyeckue U KyJFIOHOMETPUYECKME  CEHCOPLI.
TBepOoaneKkTponnTHbIe 1M NONYyNPOBOAHMKOBbLIE ra3oBble ceHcopbl. [MpnMeHeHne CeHCopoB Ha OCHOBE
NONIEBLIX TPAH3UCTOPOB. XMMNYECKM YyBCTBUTENbHLIE MONEBLIE TPAH3UCTOPLI. PEPMEHTHbIE MONEBLIE
TPaH3MCTOPbI.

Paspgen 5. AKycTnuyeckue ceHCoOpbl

MNMbe3oanekTpudeckuin adbdekT. PacnpocTtpaHeHne akycTuyeckmx BoJiH. CeHcopbl Ha MOBEPXHOCTHbIX
aKyCTUYECKMX BOSNIHAX WU  OOBbEMHO-aKyCTMYeckux BoOfHax. Macc-4yBCTBUTENbHLIE  CEHCOPBI.
Mbe303neKkTpryeckme ra3oBble N XUAKOCTHbIE CEHCOPbl. MynbTUCEHCOPHbIE CUCTEMbI B KOO,

OnuncaHne TexHomnormm nposegeHunAa

lMpomexyToyHast aTtTectaums nNpoBOAMTCS B COOTBETCTBUM C [lonoXeHnem O MpPOMEXYTOYHOW
aTTecTaumm obyyaroLmxca no nporpamMmmam BbicLuero obpasoBaHus.

KOHTpONbHO-M3MepuTenbHblE MaTepuanbl MPOMEXYTOYHOM aTTecTaumm BKNOYalT B cebs
TeopeTnyeckme BOMPOCHl, MO3BOMAKWME OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHUK, MNO3BONALLME
OLIEHUTb CTerneHb CHOPMUPOBAHHOCTU YMEHUN.

TexHonornsa NpoBeAeHNs 3a4eTa C OLIEHKON, BKMNoYaeT B ceb4:



1. Boigava OmneToB K 3a4eTy U YUCTbIX NTUCTOB OTBETOB. (BVIJ'IeTbI K 3a4eTy BblOaloTCA 06yqa}OLLI,VIMCF|

VHOVBUAYATHO).

2. CDI/IKCI/IpOBaHI/le BpeMeHUn Ha4vana n goeegeHne Ao CTygeHToB BpeMeHU OKOHYaHUA 3aveTa.
3. OTBeETHI O6y‘-la|'OLLI,I/IXCFI Ha OMneTbl K 3a4yeTy B NMCbMEeHHOM Buae C 3anosyiHeHneM JrincCTtoB OTBETOB.
(I'Ipvl HeO6XOD,I/IMOCTI/I B HAX KpOMe TeKCa npmnBoaATCA PUCYHKU, CXEMbl, T86J'II/IL|,bI, }J,I/IarpaMMbl).

4. Coop GUNETOB K 3a4eTy U NUCTOB OTBETOB.
5. [poBepka NNCTOB OTBETOB U BbICTABIEHNE OLIEHOK.

Bo Bpemsi 3ayeTa obydyaloMMcsl 3anpellaeTcs pasroBapvBaTb, XOAWUTb MO  ayauMTopwuw,
Nnonb30BaTbCA COTOBbIMU TernedoHamMu, Lnaprankamm, KOHCNekTamu, yyebHukammn u apyron yyebHo-
MeToOuYecKo NUTepaTypol, a Takke BHOCUTb MOMETKM B 3K3aMeHalUMOHHble OGuneTbl. CTyaeHTbl,

HapywuseLine nepeyvncrieHHble TpeGOBaHVIFI, yaandarnTCca C 3K3aMeHa.

TpeGOBaHMFI K BbIMOMNMHEHWIO 3a4aHWI, LWKanbl U Kputepun oueHnBaHUA

KpMTepMM OLIEHMBAaHWSI KOMMNETEHLNN

YpoBeHb

cchopmupoBaHHocTy | LLikana oueHok

KOMMEeTEeHLNI

Obyyarowutics 8 nonHolU mepe ernadeem meopemu4yecKkuMu ocHogamMu
U3UKO-XUMUYECKUX MEMOA08 aHasnu3a, criocobeH urmocmpuposama
omeem ripumepamu, hakmamu, aHHbIMU Hay4HbIX uccriedosaHull,
MPUMEHSIMb MeopemuYecKue 3HaHUs O/1s1 PeUeHUs NPaKkmu4yecKux
3aday 8 hu3UKO-XUMUYECKOM aHaslu3e, 4mo coomeemcmeyem rosiHoMy
0CB0EHUI0 KOMemeHyudl.

lNosbiweHHbIU
ypo8eHb

Omnu4Ho

Obyyarowutics enadeem meopemu4ecKUuMU OCHo8aMu (hU3UKO-
XUMu4eckux Mmemo0o8 aHanu3a, criocobeH unnocmpuposams omeem
npumepamu, Ooryckaem He3Ha4yumesibHble oWUbKU, Hemo4yHocmu,
KOmopble ucrpassieHbl 1ocse 3ameyaHusi npernodasamerisi, 4mo
coomeemcmayem He 00CmMamoYHO MO/IHOMY OC80EHUK KoMremeHyud.

ba3sosenbil yposeHb Xopowo

Omeem Ha KOHMPOJIIbHO-U3MepUMesibHbIU Mamepuar HernosHbIU, 6e3
obocHosaHul, 0b6bsCHeHUU. [JeMoHecmpupyem yacmuyYHble 3HaHUs
y4yebHO20 Mamepuarna, 3Ha4umersibHble 3ampyOHEeHUsT 8 80MPOcax
rnposedeHus1 aHanusa, 4Ymo riokasbleaem HedocmamoyHoe eradeHue
komnemeHyusimu. OwubKku ycmpaHsitomces o 0ornoIHUMe1bHbIM
gornpocam rperodasamernsi

lMopozoenili yposeHb

Ydoenemeopu-
mesnbHO

Omeem Ha KOHMPOIIbHO-U3MepPUMerbHbIU Mamepuarl
ppaemeHmapHbil. Obydarouuticss OemMoHcmpupyem
Hecucmemamu4ecKkue, ompbI8OYHbIe 3HaHUsI, oryckaem 2pybbie,
MpUHYUNuanbHbie owWubKU, KOmopble He ycmpaHeHbI rocse
doronHuUMerbHbIX HagodsIU4UX 80MPOCO8, YMO coomeemcmeayem He
0CBOEHUI0 KoMremeHUud.

Heydosnemeo-
pumersnsHO

3adaHusi pasdena 20.1. TecmmpoBaHue wmo2ym 6bimb

ucriosib308aHhbl

rnpu rpoesedeHuuU

OuasHocmu4yeckux pabom ¢ yesblo OUEHKU 0CMamoYHbIX 3HaHUU Mo pe3yribmamam 0C80eHUsT OaHHOU

oucyurniuHb!
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