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9.Uenwu n 3apgauu y4ye6HOM AUCLUMNITUHBI

Llenbro ocgoeHust y4ebHOU OucyuriuHbl 8519emcs:

paclmpeHne 3HaH1UM CTyaeHToB 06 OCHOBHbIX METOAAX aHANUTUYECKON XMMUW,
NPUMEHEHUN TEOPUM N METOLOB aHaNUTUYECKON XMMUKN AN onpeaeneHns coctaea
KOHKPETHbIX 0O BEKTOB B Pa3fIMYHbIX OTPACIISAX MPOMBbILLSIEHHOCTN, SHEPreTUKE, CENTbCKOM
XO34MCTBE, KOHTPOSE Ka4yeCcTBa pasfiMyHbIX 00 BbEKTOB, BKNHOYas 06BHEKThI OKpyXKatoLLen cpeabl

3agayun y4ebHon OUCUUNIIUHBI:

- O3HaKOMIIEHMNE YYaLLMXCSA C BO3MOXHOCTAMM COBPEMEHHbLIX METOAOB aHanu3a B
pasnnyHbIX cdepax NPUNOXKEHUS;

- OCBOEHME KOMMeKca COBPEMEHHbIX XMMUYECKUX U (DU3NKO-XUMUYECKNX
(xpomaTtorpaduyeckune, NeKTPOXMMUYECKNE, CNEKTPOCKONMUYECKME) METOO0B aHanms3a ons
onpeneneHns coctaBa pasfiMyHbiX OObEKTOB;

- OBflaieHne npueMamm ctaTtmctTmyeckomn obpaboTku pesynbTaToB aHanmsa u
WMHTepnpeTaunmn gaHHbIX, AOKYMEHTUPOBaHUS flabopaTopHbIX MCCeaoBaHUMN.

10. MecTo y4yeb6HOM AncuUNUHbI B cTpyKType OOI:

YacTtb, hopmumpyemast ydacTHMKaMn obpasoBaTenbHbIX OTHOLWEHNN 6roka b1.

M3y4eHne Ha3BaHOro Kypca npegnonaraeT, YTO CTYAEHT BnageeT 3HaHUAMU ANCLMMINH
©a30B0ro npoeccnoHanbHOro uukna: gpusnka; Xumms (aHanuTudeckas Xmmus);
MatemaTuyeckasi o0bpaboTka pesynbTaToB IKCNEPUMEHTA.

[aHHas gncumnnnHa siBnseTcs NpeaLwecTByoWEen BbiMYCKHON KBanudukauMoHHom paboTe.

11. MnaHupyemblie pe3ynbTaTbl 00y4YeHUA nNo gucuunnuHe/Moaynio (3HaHUSA, YMEHUA,
HaBbIKN), COOTHECEHHbIe C NMMTaHUupyeMbIMN pe3yrnibTaTaMun OCBOEHUs1 obpasoBaTesibHOU
nporpaMmmbl (KOMNEeTeHLMAMU) U MHOAUKAaTOPaMU UX AOCTUXKEHUSA:

Kog HasBaHune Koga(bl) WHankaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHus
KOMMeTeHLMH
MK - CnocobeH MK-1.1 BbinonHsiet 3HaTb: TeopeTMdeckMe OCHOBbl KOMMIEeKca
1 OCyLLEeCTBNATb CTaHgapTHble COBpPEMEHHbIX METOAO0B aHanusa Afs OUEeHKU U
KOHTPOIb onepauuv Ha noaTBepXXAeHMs  COOTBETCTBUSA  CTaHdapTam
KayecTBa CbIpbS, BbICOKOTEXHOMOMMYH | 06 BLEKTOB MCCNeaoBaHNs;
KOMMOHEHTOB U oM obopynoBaHun
BbIMyCcKaeMomn AN XapakTepuctukn | YMmeTb: opraHusaums n npakTnyeckoe
nNpoayKumu CblpbS, npoBedeHe MeponpusaTUA No CcTaHgapTu3aumm
XUMMUYECKOro NPOMEXYTOYHOM 1 | BEWeCTB W MaTtepuanoB (cbop, aHanmM3 wu
Ha3Ha4eHus, KOHEYHOom 06paboTka Hay4yHO-TEXHUYECKOW WHGOopMaunK,
NpoBOANTb NpOAYKLMM Heobxoanmon ans peLleHuns 3agavy,
nacnopTusauuio XUMUYECKOTO MOCTaBMNEHHbIX crneunanucTom 6onee BbICOKON
TOBapHoOMU npon3BoacTBa kBanudvkaumm);
NpoayKLmMK MnK-1.2 CocraBnset
NPOTOKOSbI BnapeTtb: HaBblkamn cbopa, aHanmMsa w
UCNbITaHWNA, 06paboTkn Hay4HO-TEXHMYECKON WHopMaLmu,
nacrnopTa npyeMamMmm  MeTporiormyeckoro  obecneveHus
XUMUYECKOW MEpPONpUATMIA MO CTaHZapTM3auMMm BELLECTB U
npoayKumun, oT4eTbl | Marepuarnos.
O BbIMOMHEHHON
paboTte
MK - CnocobeH MK-2.1 MnaHupyet 3HaTb: COBpPEMEHHbIE 3JKCMEPUMEHTAmNbHbIE U
2 BbIOUpaThb OoTAenNbHbIE CTAaAMN | pacyYeTHO-TEOPETUYECKNE MeToabl ans
TeXHU4eckue NCCrefoBaHWSA MpU | YCTAHOBIIEHUSI COCTaBa MaTepuarioB, CIOXHbIX
cpencrtea u Hanu4um odLiero cMecel, 0OBbEKTOB OKpY>KatoLLLEN cpeabl.
MeToabl nnaHa HAOKP Ymeth: MCrosnbL30BaTb Ha npakTuke
ncnbiTaHWM MnK-2.2 [OTOBUT 3f1IeMeHTbl | COBPEMEHHBIE SKCNEPUMEHTarbHbIE N pacveTHO-
00OBbEKTOB OOKyMeHTauuw, TeopeTudeckne MeToabl  PUMKO-XMMUYECKOTO
HeopraHn4eckon NpoekTbl NNaHoB U | aHanusa ans YyCTaHOBMEHUS cocTaBa
N OpraHn4yecKon nporpamm MaTepuanoB, CHOXHbIX CMecel, OObEKTOB




XUMUKN ons OTAENbHbIX 3TANoOB | OKpYXatoLluen cpeabl.
peLlleHns HUNOKP BnapeTtb: 6a30BbIMM HaBbIKaMU UCMOSbL30BaHKSA
TEXHONOMMYEeCcKnx MK -2.3 BbibupaeT COBpeMEeHHOW annapartypbl
3afdav, TEXHUYEeckKkne Hay4HbIX UCCreLoBaHUi;
nocTaBfeHHbIX CcpeacTBa U METOAbl | XMMUYECKOro aKCnepuMeHTa.
cneynanmcTtom ucnbiTaHum (13
bornee BbICOKON Habopa
KBanudukauum nMetroLmxcs) ons
pelueHus
NoCTaBMEHHbIX
3aga4y HNOKP
MK -2.4 FoTOBUT 0OBEKTLI

ncenegoBaHuA

npun npoBegeHnn
HaBblKaMU d)I/I3I/IKO-

12. O0beM AgucuUNnuHbI B 3a4eTHbIX eauHMLax/yac.—

CDopma npomMeXxyTod HOW aTTecTauum

_3/108 .

3a4eT C OLEHKON

13. TpyAoeMKOCTb No BuAam y4e6Homn paboTbl

TpyaoeMKoCTb
Bug y4ebHom paboThbl Bcero Mo cemecTpam
8 cemecTp Ne cemecTpa
AyauNTOpHbIE 3aHATUSA 72 72
nekunm 36 36
B TOM YMChe: npakTnyeckme - -
naboparopHble 36 36
CamocToaTenbHas pabota 36 36
B TOM 4mcrie; KypcoBas paborta (MpoekT) - -
dopma NpoMexXyTodHOM aTTecTauum
(3a4em ¢ oyeHkol)
WToro: 108 108

13.1. CopepxaHue AUCLUNIINHBI

n/n Peanunsayusa
pasgena
HaumeHoBaHune pa3sgena Conepkanue pazaena QUCLIMIIMHI ONCUMMITNHBI C
OUCUUNIUHBI P P NMOMOLL b0
OHNamH-Kypca,
QYMK™*
1. Jlekumm
1.1 BBoaHbIN nctopryecknii ovepk. Knaccndmkaums https://edu.vsu
O6Lwwme npencraBneHns o ;
MOMKITAAHbIX METOLAX cnekTpanbHbIX MeTogoB aHanuaa. OCHOBHbIE .ru/courselvie
P A A XapaKTepPUCTUKN 3NTIEKTPOMArHMTHOIO U3MNy4eHus. w.php?id=258
XUMWYECKOro aHanmaa.
_ . | Wkana anekTpomMarHUTHbLIX BOSH. 55
MpuknagHom cnekTpanbHbIn
aHanus
1.2 WNanyyeHre n nornoLieHne cnekrTpanbHbIX JIMHUNA. https://edu.vsu

ATOMHbIN SMUCCUOHHbIN

aHanums

MHTEHCMBHOCTb M3ny4yaembIX CrekTparbHbIX JIMHWNA.
WnpwuHa cnekTpanbHbIX TUHUA. [pUYnHbI yILMpeHUs
cnekTpanbHbIX NMHKMIA. CamonornoLweHne un
camoobpalleHne cnekTpanbHbIX JIMHUIA B UCTOYHMKAX
cBeTa. VICTOYHMKM cBeTa B SMUCCUOHHOM
crneKkTpockonuu. AHanMTUYecKoe nnams u ero
XapaKTepuUCTUKN. JneKTprudeckne ayra n uckpa.
Tnetowmn paspsa. JlazepHble NCTOYHUKK. Cnocobbl
pervcTpaumm CnekTpoB B 3MUCCMOHHOM
CMEKTPOCKONUW: BU3yarbHas perncrpauus,
doTtorpadmyeckas, doToanekTpudeckas. lNpoueccol,
NPOVCXOAsLLMNE NPY BBEAEHUW BELLECTBA B UCTOYHUKN
cBeTa. KonnyecTBeHHbI aTOMHbIN SMUCCUOHHBIN
aHanu3. PoTomMeTpUs NIIaMeHN.

.ru/courselvie
w.php?id=258
55




1.3 o . ATOMHO-abCcOpPOLUMOHHBIN CNEeKTpanbHbI aHanus3 https://edu.vsu
ATOMHbIN aBCOPOLNOHHBIN .
aHAnV3 (AACA). CywwHocTb MeToaa. QneKTpaanble nHUKN .ru/cou_rse/we

nornoweHns n aHanutudeckun curdan B AACA. w.php?id=258
MpuHumnuansHas cxema AACA. ATommusatopsbl Npob. 55
Bonpockl MeTponornM atToMHOro CneKTparnbHOro

aHanusa.

1.4 Knaccudukaums metogos. MonekynsapHble CnekTpsbl. https://edu.vsu
MonekynspHas 0 o / Nie
CNEKTPOCKONKS CHOBHOW 3aKOH CBETOMOIOLLEHMS. -ru/course

w.php?id=258
55

15 MwukpoBonHoBasi cnekTpockonusi. BpaluarenbHble https://edu.vsu
MwukpoBonHoBas / Nie
CNEKTPOCKONKS _cI:_neKprL [ByxaToMHblE 1 MHOTOATOMHbIE MOMeKybl. .ru cou_rss

€eXHWKa 3KcrnepMMmeHTa B MUKPOBOJTHOBOW w.php?id=258
CMEKTPOCKOMUM. 55

1.6 CT1pykTypHO-rpynnoson aHanua no VK cnekrpam. https://edu.vsu
WHdpakpacHas T UK K o / i
CNEKTPOCKONMS exHuKa cnekTpockonuu. KonuyecTeHHbI aHanns | .ru/course/vie

no UK cnektpam. w.php?id=258
55

1.7 CReKTpocKonMs OnpefgeneHne CTPYKTYpbl MOMEKyn No AaHHbIM https://edu.v_su

KOMBVHALIMOHHOO KOMOMHaUMOHHOro paccesiHus ceeta. OCHOBHbIE Y3rbl .ru/cou_rse/we
npnbopoB Ans cHATMA cnekTpos KP. w.php?id=258
paccesiHus 55

1.8 CRekTpocKonms aﬂeKTpOHHbI? CMNEKTPbl 1 3NEKTPOHHAA CTPYKTypa https://edu.v;u
ANEKTPOHHbIX NEPEXONOB B OBYXaTOMHOWN MOMEKyrbl. XpOMO(POpr N ayKCOXPOMbI. .ru/course/we
MOneKynax Mpubopbl ons aHanusa B BUANMON 1 Yo o6vnacw| w.php?id=258

cnekTpa. KayecTBeHHbIN 1 KONUYECTBEHHbIN aHanu3 55
no YO cnekrpam nornoLeHus.

1.9 . JTloMuHecueHTHbIM aHanu3. Knaccudukaumsa asneHmn https://edu.vsu
JTloMyHecUeHTHbIV aHanun3 .

NIOMUHECLEHL MK, JTloMUHEeCLeHLUMS OUCKPETHBIX .ru/coursel/vie
LeHTpoB. OCHOBHbIE 3aKOHbI MIOMUHECLEHLNN. w.php?id=258
KauyecTBeHHbI 1 KONNYECTBEHHbLIN NTIOMUHECLEHTHbIN 55
aHanwms.

1.10 PedpaktomeTpuyeckme koHcTaHTbl. PedppaktomeTpusa. | https://edu.vsu
PedpakromeTpuyeckune " / i
MeTOAb! aHanaa HTepdepomeTpryeckas pe(anKTomeTpMﬂ. -ru/course/vie

JlokanbHO-pacnpenennTenbHbli aHanm3 pacTBOpOB w.php?id=258
3MEKTPOSINTOB METOLOM fla3epHON 55
MHTEpdEpPOMETPUN.

2. llabopaTopHble 3aHATUSA

2.1 ATOMHbBIA SMUCCUOHHbLIN «[lMocTpoeHne gMcnepcnoHHON KPMBOWM CTUITOCKONa» https://edu.vsu

aHanua «KayecTBeHHbIV aHanM3 nerMpoBaHHbIX cTanen Ha .ru/courselvie
3a[jaHHble 3NIEMEHTbI MPY MOMOLLM CTUIIOCKOMNa» w.php?id=258
«[lonykonmMyecTBEHHbIV aHanNn3 NerMpoBaHHbIX 55
cTanen Ha cogepaHme xpoma C MOMOLLbIO
cTuriockona»
«BbIbop ycnosun ans potorpadoupoBaHms CNEKTPOB C
MOMOLLLbIO KBapLEBOTO crnekTporpada»
«[locTpoeHmne xapakTepucTn4eCcKom KpnBom
doTonnacTuHKN»
«KonnyecTBeHHbIN aHann3 NopoLIKOobpasHom Npodbl
Ha 3aJaHHbIN ANIEMEHT No MEeTOoAY TPeX CTaHAapPTHbIX
obpasuoB»
«OnpegeneHne kanusa 1 HaTpUsa NpU COBMECTHOM
NpVCYTCTBUE METOAOM IPagynpoOBOYHOIo rpadouka

2.2 ATOMHBI aBCOPOLNOHHBIN «Onpegenenne MaccoBbIX KOHLEHTpaumn meTannos B | https://edu.vsu

aHanua pasnuyHbIX OOBbEKTax» .ru/courselvie
w.php?id=258

55
2.3 JTIOMUHECLEHTHbIN aHanua «QKCTPAKLNOHHO-OITYyOPUMETPUYECKOE ONpeaerneHne https://edu.vsu
MacCcoBOW .ru/courselvie
KOHLIeHTpauun heHonoB» w.php?id=258

«driyopumeTpuyeckoe onpegeneHme pnbodnasuHa B 55

pacTBopax»
2.4 MonekynspHas «Onpegenenve Bogbl B CMECU «YKCYCHas KACMIoTa - https://edu.vsu




CNeKTpocKonus BOAA» CNeKTPOhOTOMETPUYECKMM METOAOM» .ru/course/vie
«CnekTpodoTOMETPUYECKOE ONPELENEHNE XPOMa U w.php?id=258
MapraHua npv COBMECTHOM NPUCYTCTBUE» 55
2.5 WHppakpacHas «MpeHTudrkauma nonnumepHsix nneHok no MK https://edu.vsu
crneKkTpockonusi CrneKTpam norroweHns» .ru/coursel/vie
«[MpurotoBneHne o6pasyoB MOHOOBMEHHbIX w.php?id=258
MaTepuanos Ans aHanu3a metogom VK 55
CNEKTPOCKONUNM»
«/aeHTudmrkauma noHHbIX doopm nonvamdeonmra
AHKB-2»
«KonnyectseHHbIn aHanu3 UK cnektpos no
N3MEPEHMNIO MHTEHCUBHOCTM CNEKTParbHbIX MONIOC»
2.6 PedpakromeTpuyeckune «OnpepeneHne MaccoBoW KOHLUEHTpaLummn caxaposbl B | https://edu.vsu

MeToAbl aHannaa

BOOQHOM pacCTBOpE MO NnokasaTesto nperioMneHunsa».

.ru/courselvie

«PedbpakTromeTpuyeckoe onpegeneHme KoHUeHTpauum | w.php?id=258
rnyuepviHa B BOOHOM pacTBope MeTodoM J06aBOK» 55
«J1asepHo-uHTEPEPOMETPUYECKOE U3YyHEHME
KMHETMKN copbLmm apoMaTU4eCKNX aMmUHOKNCIIOT
MOHOOBMEHHbLIMN MemBpaHamm
«M3mepeHne KOHUEHTPaUNOHHbIX Npodunen B
pacTBOpE Ha rpaHuLLe C rpaHyno MIOHOOOMEHHNKA
METOLOM OAHOYACTOTHOW nasepHOn
UHTEpepomeTprmn»
13.2. Tembl (pasgenbl) AUCUUNIIMHBI U BUAbI 3aHATUN
Buabl 3aHATUIA (KONMYECTBO YacoB)
Ne HanmeHoBaHMe TeMb
CamocTtosaTenbHas
n/n (pasgena) gucumnnuHbl | Jlekumm Mpaktnyeckue | JlabopatopHblie pa6oTa Bcero
O6Lwwme npeacraBneHns o
npyKNagHbiX MeTodax
1 | xumu4eckoro aHanusa. 2 - 0 6
MpwuknagHon
CrneKkTpanbHbIN aHanus
ATOMHbIN 3MUCCUOHHbIN
2 4 - 3 10
aHanus
ATOMHbIN
3 o 8 - 7 18
abcopOUMOHHbIV aHann3
MonekynsapHas
4 ynAp 6 - 16 24
CreKkTpocKkonus
MwukpoBonHoBas
5 P 2 - 0 8
CreKTpocKonus
WHppakpacHas
6 | /Hdpakp 6 i 6 16
CreKkTpocKonus
CnekTtpockonus
7 | kKOMOUHALMOHHOIO 2 - 0 8
paccesHus
CnekTtpockonus
8 | AanNeKTPOoHHbLIX Nepexoaos 2 - 0 8
B MOJleKynax
9 | JTloMMHECLUEHTHbIN aHanm3 2 - 2 6
10 PedpakromeTpunyeckmne 2 B 2 4




MeTOoAbl aHalnnaa

NToro: 36 - 36 36 108

14. MeToau4ecKkue yKkasaHus Ans o0y4aroLWmnXcsa N0 0CBOEHUIO AUCLMNIIUHDI
OpraHusaums ns3ydeHust AMCUMNNMHbLI NpeanonaraeT creayrolume Buabl paboT CTYAEeHTOB: C
KOHCMEeKTaMu NeKLUWUii; BbINOoMHEeHNe 3aaHunii npenoaaBaTens npu NoAroToBke K 3aHATUAM Mo
Hanboree CNoXHbIM pasaenam AUCUUNINHBI C UCNOMNb30BaHNEM OCHOBHOW U AOMOMHUTENBHOM
nuTepaTypbl, a Takke MHTEPHET-PECYPCOB.

MeTopguyeckue pekoMeHgaunMm no opraHusauum CaMOCTOSITeNIbHOM paGOTbI

CamocTtoaTenbHasa paboTa Kak doopma opraHu3saumm y4ebHon paboTbl npegycmaTpmBaeT
crnegyrowue ee BUab:
e MOBTOPEHME NEKLMOHHOIO MaTepumana;
e un3yyeHne Yy4yebHoW, y4ebHO-MeToaMYEeckonm nuTepaTypbl M MHbIX WCTOYHWUKOB MO
WHCTPYMEHTarnbHbIM METOAAM aHanu3a u nx NPUMEHeHuto;
e MOArOTOBKA K 3a4eTYy C OLEHKOWN.

Llenb camocTtoaTenbHon paboTbl — 3710 yrnybrneHne v paclmpeHne 3HaHuin B obnacTtu
aHanNUTU4YeCKoN XUMUK, WHCTPYMEHTasnbHbIX METOAOB aHanmsa; (OpMUpPOBaHME HaBblka W
MHTEpeca K CaMOCTOATESNIbHOM MO3HABaTENbHOW AEATENIbHOCTU, YTO MOCAYXUT B OGyaywem
OCHOBaHWEM AJ151 HanucaHns BbIMYCKHOW KBanndukauMOHHON paboThl.

B npouecce wu3ayyeHus kKypca HeobxoaMmo oOpaTUTb BHUMAHWE Ha CaMOKOHTPOIlb
3HaHun. C 3TON uenbio oby4yalolWMncss Nocne M3ydeHUs Kaxaon OTAeNbHOW TeMbl U 3aTeMm
BCEro Kypca no y4ebHuKy u OONOSHUTENBHOW NuTepaType AOSMKEH NPOBEPUTL YPOBEHb CBOUX
3HAHWIM C MOMOLLLK KOHTPOSbHbIX BOMPOCOB, KOTOPbIE NOMELLEHbI B KOHLE Ka)XA0W TEMbI.

[ns caMoCTOATENbHOro N3y4eHns OTBOASATCA TEMbI, XOPOLLO pa3paboTaHHble B y4EOHbIX
nocobusax, HaydHbIX MOHOrpaduax M He MOryT NpeacTaBnsaATb OCOBEHHbIX TPYAHOCTEW Mpu
N3yYeHUMW.

CamocTtosaTenbHas pabota peanu3yeTcs: HEMOCPELCTBEHHO B npouecce ayauTopHbIX
3aHATUI Ha Kadheape npu BbINONHEHMN NTabopaTopHbIX paboT; B GubnmoTteke, aoma.

MeTopuyeckne pekoMeHaaunun no NnoAroToBKe K 3a4veTty C OLeHKOM

Mpn noaroTtoBke K 3a4eTy C OLEHKOW OByvalolmmncs OOSMKEH NOBTOPUTb NPOWAEHHbLIV
mMaTtepwuarn B COOTBETCTBUM C y4eBHOM NporpamMmmMon, NpUMEpPHbIM NepeyHeM y4ebHbIX BOMNPOCOB,
BbIHOCSLLMXCA HA 3a4€T N COAEPKALLMXCA B AAHHON NporpamMmme, UCNosb3yst KOHCNEKT NEKUMn n
pekoMeHOOoBaHHY nutepaTypy. Npn HeobxoamMMOCTM MOXET 0OpaTUTLCA 3a KOHCYNbTaunen n
METOANYECKON NOMOLLIbIO K MpenoaaBaTtenio.

15. lMepe4yeHb OCHOBHOW W [ONONMHUTENLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,

Heo6XoAUMBIX AJIA OCBOEHUA AUCLMUNIINHbBI (Criucok numepamypbl 0pOPMASIEMCS 6 COOM8emcmeauu
¢ mpebosaHusamu FOCT u ucnonb3yemcs obujasi ckeo3Hasi Hymepauyus Orisi 8cex U008 UCMOYHUKOB)

a) OCHOBHas Nutepartypa:

Ne n/n McTouHuK

CanbHukoe B.[l. CoBpemeHHble MeTOAbl aHanNUTUYeCKOro KOHTpOnsa MartepuanoB : nab.
npaktukym / B.O. CanbHukoB, W.B. MypaBbeBa. - MockBa : MUCuC, 2020. - 77 c. - TekcT :
3NEKTPOHHbIN / 9bC "KoHcynbTaHT ctygeHTa" : [canT]. - URL
https://www.studentlibrary.ru/book/Misis_494.html

XaputoHoB HO.A. AHanutundeckas xumuns : ydebHuk / KO. A. XaputoHoB - Mocksa : TOOTAP-
2. | Megua, 2018. - 320 c. - ISBN 978-5-9704-4400-9. - TekcT : anekTpoHHbIn // ABC "KoHcynbTaHT
ctygeHTa" : [cant]. - URL : https://www.studentlibrary.ru/book/ISBN9785970444009.html|

Banosa B.[]. AHanuTnyeckas xumus n pmnsnko-xmmMm4eckne Metoabl aHanusa / Banoea
(Konbinosa) B.[. - Mocksa : Jawkos u K, 2017. - 200 c. - ISBN 978-5-394-01301-0. - TekcT :
anekTpoHHbIv // OBC "KoHcynbTaHT cTtygeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785394013010.html

4, MawkoBa, E. B. CnekTpanbHble MeToabl aHanuaa : y4ebHoe nocobue / E. B. MNawko.a, E. B.




Bonocosa, A. H. lWWunyns, 0. A. bearnHa, MasyHosa H. H - Ctaepononb : ATPYC
CTtaBpononbCcKoro roc. arpapHoro yH-ta, 2017. - 56 c. - ISBN --. - TekcT : anekTpoHHbIn // 3BC
"KoHcynbTaHT cTygeHTa" : [canT]. - URL : https://www.studentlibrary.ru/book/stavgau_00134.html

6) AononHuTenebHas nuTepaTypa:

Ne n/n

NcTouHnk

Apbiwes, H. . ®usnyeckne meTodbl MUCCNEQOBaHUA U UX NPAKTUYECKOE MPUMEHEHVe B
XUMUYECKoM aHanuse : y4ebHoe nocobue / H. I". Apbiwes, 0. H. Measeges, M. W. Tokapes, A.
B. BypuxuHa, H. H. KamkuH - Mocksa : lNMpometen, 2015. - 196 c. - ISBN 978-5-9906134-6-1. -
Tekct : onektpoHHbin /[ OBC "KoHcynbTanT cTygeHta" @ [cant]l. - URL
https://www.studentlibrary.ru/book/ISBN9785990613461.html

AnekcaHgpoBa, T. . AHanutnyeckas XxMMus U OU3NKO-XMMUYECKMe MeToabl aHanusa : y4eo.
nocobue / Anekcangposa T. IN. - HoBocnbupck : M3g-so HITY, 2016. - 106 c. - ISBN 978-5-
7782-3033-0. - TekcT : anekTpoHHbin // OBC "KoHcynbTaHT cTtygeHTta" : [cawT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785778230330.html

JlecbenoBa, O. B. MonekynsipHasi cnektpockonus : y4eb. -MeTod. nocobuve Ans acnmpaHToB /
Jlecbenora O. B. - MIBaHOBO : VIBaH. roc. XuM. -TexXHON. yH-T. , 2016. - 95 c. - ISBN --. - TekcT :
3NEKTPOHHbIN I OBC "KoHcynbTaHT cTygeHTa" : [canT]. - URL
https://www.studentlibrary.ru/book/ghtu_010.html

CtpyHuH, B.W. AtomHas cnektpockonus / B.N. CtpyHuH ; CtpyHnHa H. H. ; Bancosa b. T. —
Owmck : Omckuin rocyaapcTBeHHbIn yHuBepeuteT, 2013 .— 104 c¢. — ISBN 978-5-7779-1653-2
.— <URL:http://biblioclub.ru/index.php?page=book&id=238088>.

TepeweHko, A. [. BHyTpunabopaTopHbii KOHTPOMb KadecTBa pe3ynbTaToB aHanmsa C
ucnonb3oBaHneM nabopaTtopHon nHgopmMaLmoHHon cuctemsl / A. . TepewteHko, H. M. MNukyna,
T. B. TonctuxuHa. - 2-e usg. (an. ). - Mockea : BUHOM, 2015. - 315 c. (MeToabl B Xxumun) -
ISBN 978-5-9963-2522-1. - TekcT : anekTpoHHbi // ABC "KoHcynbTaHT cTygeHTa" : [canT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785996325221.html

Békkep 0. Cnektpockonusa = Spektroskopie. Instrumentelle analytik mit atom- und
molekilsektrometrie / KO. Békkep ; nep. ¢ Hem. J1.H. KasaHueBon nog pea. A.A. MNynbiwesa,
M.B. MNMonsikoBon .— Mocksa : TexHocdepa, 2009 .— 527 c.

OcCHOBbI aHANUTUYECKON XUMUK : B 2 T. : y4eOHUK : ANs CTyA. BY30B, O0y4. MO XMM.
HanpaeneHusam / nog ped. KO.A. Sonotosa .— Mocksa : Akagemus, 2014

CnekTpanbHble METOAbLI aHanNu3a: npakTn4eckoe pykoBoaCcTBo: y4ebHoe nocobue / B.U.
Bacunbesa [u gp.]; nog pen. B.®. CenemeHneBa, B.H. CemeHoBa. — CaHkT-leTepbypr; Mockaa;
KpacHogap: JlaHb, 2014 .— 412 c.: — www.e.lanbook.com.

9.

BoHues . BeegeHue B aHanutuyeckyto xumuto / I.P. Borues ; MNep ¢ 6onr. O.I. Tanposa;
nog peg. b.U. Jlo6oea .— J1. : Xumus : JleHuHrp. ota., 1978 .— 496 c.

10.

Mnues T.H. MonekynsipHas cnektpockonus : B 5 1./ T.H. MNnue., Bnagukaekas: VpuctoH, 2001.
- T.5.- 2002. - 594 c.

B) MHPOPMALMOHHbIE 3MEKTPOHHO-06pa3oBaTeNbHbIE pecypchbl (0duumanbHbie PeCypCbl MIHTEPHET)*:

Ne n/n

Pecypc

Cant 3oHanbHown Hay4Hon 6ubnmnoTtekm BopoHeXCcKoro rocygapcTBEHHOrO yHuBepcuteTa. —
Pexum goctyna: http://mww.lib.vsu.ru

OBbC «YHuBepcuteTckas bmbnuoteka online», http://biblioclub.ru/

OBC «KoHcynbTaHT ctyaeHTax, http://www.studmedlib.ru

H |wN P

OneKkTpoHHasi XMMmu4yeckas aHuuknoneaust . — Pexxum goctyna:
http://www.cnshb.ru/AKDiL/0048/default.shtm

«AHanutuka-Mup npodpeccuonanos» MHTEPHET NMOPTAJT XUMNKOB-AHAINTMTUKOB
http://www.anchem.ru/

WHmMepHem-pecypcel 1o Memodam XumMu4eckoz20 aHanu3sa - http://www.rusanalytchem.org

WHmepHem nopman dns1 xumukos http.//www.chemweb.com

Obpa3osamenbHbil nopmarn "3nekmpoHHbIU yHusepcumem BIY https://edu.vsu.ru/

© |©Njo| o

Xpomatorpadumyeckme MeToAbl aHanu3a: metogmyeckoe nocobne. — Pexum goctyna:
http://mww.chem.msu.su/rus/teaching/analyt/chrom/welcome.html

16. NMepe4veHb y4eOHO-MeTOANYECKOro obecneyeHns Ansa cCaMoOCTOATENIbHOM paboThbl

McTouHmK

Ne n/n
1

ATOMHO-3MNCCMOHHas CMEeKTPpOoCKonuAa yqe6Ho—MeTo,u,w4eC|<oe nocobue / BOpOHe)K. roC. YH-T,



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5224&TERM=%D0%A1%D1%82%D1%80%D1%83%D0%BD%D0%B8%D0%BD,%20%D0%92.%D0%98.%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/index.php?page=book&id=238088
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2312&TERM=%D0%91%D1%91%D0%BA%D0%BA%D0%B5%D1%80,%20%D0%AE%D1%80%D0%B3%D0%B5%D0%BD%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?follow+2608+RU%5CVSU%5Cbooks_2009%5C57398%5B1,12%5D+rus
https://lib.vsu.ru/zgate?follow+2608+RU%5CVSU%5Cbooks_2009%5C57398%5B1,12%5D+rus

| | cocT.: 0.9. CtosiHoBa [ Ap.] .— BopoHrex : JTOM BrY, 2006 .— 63 c. |

17. OOGpasoBaTtenbHble TEXHOMOrMWU, WUCNOSib3yeMble npu peanu3auum Yy4yeOHOM
OUCLUMNIUHBLI, BKMOYasi AUCTaHUMOHHble oObpa3oBaTenbHble TexHonoruu (AOT,
3neKTpoHHoe obyyeHue (30), cmewaHHoe 0bGy4YeHue):

Mpu peanusaumn y4eOHOM AMCUUMNIUHBLI UCTONBL3YIOTCA 3NEMEHTbI ANIEKTPOHHOro 0by4YeHus
(30) n guctaHumoHHble obpasoBaTernbHble TexHonornn (JOT) B YacTM 0CBOEHUST NEKLNOHHOIO
MaTepuwarna, npoBedeHUs TeKylwenh W MPOMEXYyTOYHOM aTTecTauuu, MNpoBedeHUs 4YacTu
nabopaTtopHblx paboT © camocTosaTernbHOM paboTbl  obyvawwmxca Nno  AUCUMNIUHE,
nossonswowme obecneymBaTb  OMOCpefoBaHHOE  B3auMogencTBMe (Ha  paccTosiHUW)
npenogasatenen n oby4varLlMXCs, BKIOYAA WHCTPYMEHTbl 3NEeKTPOHHOM WH(OPMaLMOHHO-
obpasoBatensHon cpeabl BIY «3nekTpoHHbln yHuBepcuteT BIY» (https://edu.vsu.ru),
nposefgeHne BebuHapoOB, BUOEOKOH(EPEHUN, B3aMMOAENCTBME B COLICETAX, MOCPenCcTBOM
3NEeKTPOHHOW MNOYTbl, MecCeHoKepoB. [Ins OCBOEHUS OUCUUNINHBI PEeKOMEeHOYeTCH CrnMCOK
nuTepaTypbl U pecypcbl A58 3neKTpoHHoro oby4deHus (30) (n. 15).

Ona  [OCTWXKEHUA uenn OCBOEeHUst Yy4YebHOM AMCUUNMWHBI, MOBbIWEHUS KadecTBa
o6pasoBaHna U GHOPMMPOBAHUSA KOMMETEHUMA UCMOMb3YKTCA ayaAuTOpHble  (Nekuuwn,
nabopaTtopHble) U BHeayauUTOpPHble/MHTEpPaAKTMBHbIE (CamMocTodATenbHas paboTa CTyOeHTOoB)
dopMbl 06yYeHMS.

AydumopHsble:
OCHOBHbIMM BMAaMU ayauTopHOM paboTbl ABMASAOTCA Nekumm n nabopaTopHble paboTbl. OHK
pewaT 3agayn opMUPOBaHUA U PasBUTUSA NPOMECCUOHANbHbLIX YMEHUA W HaBbIKOB
oby4atoLmnxca.

Jlekyuu BknoYatloT B cebsi nocrnegoBaTenbHOE U3NOXEHMEe MaTtepmana npenogasateniem
B TOM u4uCne C WCMNoSfib30BaHMEM MyINbTUMEOUMHOIO NpoeKTopa [Afs KOMMbTEPHON
npeseHTaumm n BugeoMmatepmnarnos.

JlabopamopHbie pabombl — opma opraHuszaumMm o0y4veHusl, UMHTerpupyroLas

TEOPETUKO-METOLONOMMYECKME 3HAHUS, NPAKTUYECKNE YMEHUS U HaBblKM CTYAEHTOB B €4MHOM
npouecce y4ebHo-nccnenoBaTenbCKOro xapakrepa.
B xoge BbInonHeHUs nabopaTtopHbIX paboT CTyAeHThI BblipabaThiBalOT YMEHUSA aHanNM3npoBaThb,
genatb BbiBOAbl W 0600LWEHMsl, MNONb30BaTbCA PasfMYHbIMU  MPUEMAMU  U3MEPEHUN,
WHCTPYMEHTalNbHbIMM  MeToAamMu  aHanusa, odopMNATb  pesynbTaTbl  IKCMEPUMEHTOB.
dopmupytoTCs npakTuyeckme npodeccnoHanbHble HaBblkM 0BpalleHMsi C aHanUTUYECKUM
obopyaoBaHMeM.

BHeaydumopHnbie:
Pabota B rnobanbHonm ceTu (Mcnonb3oBaHne WHTEPHET-TEXHOMOIMMI), MOUCK Hay4YyHOW W
MeToLMn4YeCKon MHGopMaLnu.

18. MaTtepuanbHO-TeXHUYECKOe obecnevyeHne AUCLUNSINHDBI:
1. MepHasga nocyga

2. MydenbHas neyb

3. AHanuTuyeckue Becsbl

4. CywmnnbHbIN WKad

5. pH-meTp- PH-340

6. MloHomep OB-74

7. ®oTtokonopumeTp KPK-2

8. MNMnameHHbIN aHanun3aTop xuagkoctu MAX-1

9. CnektpogoTomeTpbl CP-46 n Shimadzu UV-1800
10. "a30BbI xpomaTorpad «Xpom-4»




11. 2)KuakocTHbIn xpomaTtorpad

12. UK cnektpodoTtomeTp «UHppantom T-02»

13. YcTaHOBKM ANg KyNOHOMETPUYECKOro TUTPOBAHNS
14. YcTaHOBKM ANS NOTEHUMOMETPUYECKOrO TUTPOBAHUSA

19. OueHo4HbIe cpeancTBa AnsA nposegeHus TeKytLleﬁ n HpOMe)KyTO‘-IHOﬁ aTtrecTtauum

Mo peweHno kadeapbl OUEHKM 3a 3a4eT MOryT ObiTb BbICTaBfEeHbl NO pesynbTaTam
Tekywen aTtrectaumm oby4yatowlerocs B CeMecTpe, HO He paHee, YeM Ha 3aKIYUTENbHOM
3aHATUK. [pun Hecornacum CTyaeHTa C OLEHKOM NocneaHui BnpaBe caaBaTh 9k3aMeH/3ayeT Ha
06X OCHOBaAHUSAX.

MopsiAoK OLeHKM OCBOEHMSI 0byYarowmmMmcs y4ebHoro maTepuana onpeaenseTcs
cofepXaHeM CriefyoLmx pasgenos QUCLMNNNHLI:

WugmkaTtop(bl)
Ne HaumeHoBaHve pasgena OLEHOYHbIE CpeacTBa
n/n OucumnnuHbl (Moayns) KomneTeHums é%cgeméitwmﬂm H pea
O6wwme npeacraBneHns o
npuKknagHbiX MeTogax .
1. | xummnueckoro aHanusa. MK-1 HE;; YCTHbIA onpoc
MpuknagHo cnekTpanbHbIN T
aHanus
ATOMHbBIi BMUCCUOHHBIN HE;;
aHanus by y
5 MK-1 MK-2.1 YCTHbIN onpoc
' MK-2 MK-2.2
MK-2.3
MK-2.4
ATOMHbI a6COPBLIMOHHBIN HE%;
3 ananus MK-1 MK-2.1 P
: MK-2 MK-2.2 He onp
MK-2.3
MK-2.4
MonekynsipHas HE%;
CrneKTpoc ’
4 retposton MK-1 MK-2.1 YCTHbIN Onpoc
' MK-2 MnK-2.2
MK-2.3
MK-2.4
MnK-2.1
MwukpoBonHoBas AK-2.2 5
5 CneKTpocKonud MK-2 nK-2.3 YCTHbIN onpoc
MK-2.4
MnK-2.1
MHdpakpacHas nK-2.2 §
6 CNEeKTPOCKONus MK-2 nK-2.3 YCTHbIN onpoc
MK-2.4
MnK-2.1
; CnekTtpockonus AK-2 2 §
KOMOWHALIMOHHOIO paccesiHus MK-2 nK-2.3 YCTHbIN onpoc
MK-2.4
CneKkTpocKkonusi aNeKTPOHHbIX HE;;
8 nepexoaoB B MOIieKynax MK-2 I'IK:2.3 YCTHbIN onpoc
MK-2.4
9 JIIOMMHECLIEHTHBIN aHanu3 MK-2 HE:;; YCTHbIN onpoc




NuaukaTtop(bl)
Ne HanmeHoBaHue pasgena K o)
oMneTeHUus AOCTUXEHNSA LleHOYHble cpeacTaa
n/n AncumnnuHel (Mogyns) KOMAETEHLIM
MK-2.3
MK-2.4
PedpakromeTtpnyeckmne HEE;
10 | meTodbl aHanusa MK-2 I‘IK-2.3 YCTHbIV onpoc
MK-2.4
MNpomexyToyHasa aTTecTauums MepeueHs BONpocos
dopMa KOHTPOMS — 3a4eT C OLIEHKOW

20 TunoBble OUEHOYHbIe CcpeacTBa M MeTOAMYECKMe MaTepuanbl, onpegensrowme
npoueaypbl OLLeHUBaHUA

20.1 TeKywMn KOHTPOJSb yCreBaeMocTu
KoHTpornb ycneBaemocTv Mo AUCUMNITMHE OCYLLECTBASETCS C MOMOLLbIO CNeayroLWmnX OLEHOYHbIX
CpPeAcTs:
JTabopaTtopHbie paboThbl
TecTbl

MepeyeHb NabopaTopHbIX paboT:

«lMocTpoeHne ANCNepPCMOHHON KPUBOIM CTUNOCKONa»

«KayecTBeHHbIN aHan13 nerMpoBaHHbIX CTanen Ha 3agaHHble 3NeMEHTbI MPU MOMOLLM CTUIIOCKoMNay
«lMonykonnyecTBEHHbIN aHanu3 NerMpoBaHHbIX CTanen Ha coaep)KaHve Xxpoma C MOMOLLbI0 CTUOCKoNa»
«Bbl6op ycnosun ona dotorpadhmpoBaHns CNEKTPOB C MOMOLLIbIO KBapLIEBOroO criekTporpadar
«lMocTpoeHne xapakTepmucTUYECKOn KpMBOM (DOTOMNTACTUHKMY

«KonunyecTBeHHbIN aHann3 NopoLLUKoo6pa3HoM NPobbl Ha 3a4aHHbIN 3FIEMEHT NO METoAY TPEX CTaHAAPTHbIX
obpasuoB»

«Onpegenenne Kanus 1 HaTpWUsi NPY COBMECTHOM MPUCYTCTBME METOAOM rpagynpOBOYHOro rpaduka
«OnpepgeneHne MaccoBbIX KOHLEHTPALMI MeTansoB B pa3finyHbIX MPOMbILLIIEHHbIX 06 beKTax»
«QKCTpaKLMOHHO-hNyopuMeTpu4eckoe onpeaeneHne MaccoBoi KoHUEeHTpauum peHonoB»
«drnyopmumeTpuryeckoe onpeneneHme pubodnasmHa B pacTBopax»

«OnpegeneHne Boabl B CMECU KYKCYCHas KACNOTa - Boga» cnekTpodoTOMETPUYECKMM METOLOM»
«CnekTpodoToMeTpuyeckoe onpeageneHne Xxpoma nu MapraHua npyu COBMeCTHOM NPUCYTCTBUUN B CTaNAX»
«MaeHTndmrkaums nonmmepHbIx nreHok no MK cnekrpam nornoweHns»

«[MMpurotoBneHne obpasLoB MOHOOOMEHHBLIX MaTepranoB Ans aHanu3a metogoM VK cnekTpockonumn»
«MpeHTndmrkaums noHHblx popm nonnamagonuta AHKB-2»

«Konun4yecTtBeHHbIN aHann3 UK cnekTpoB No n3amepeHntio MHTEHCUBHOCTU CNEKTParbHbIX NO0OC»
«Onpegenenne MaccoBOW KOHLIEHTPaLMK caxapo3bl B BOAHOM pacTBOPE MO NokasaTento NpenomieHmsy.
«PedpakromeTpuyeckoe onpegeneHme KOHLEHTPaUMM rMuueprHa B BOAHOM pacTBOpe MeTogoM Jo6aBoK»

«JlasepHo-nHTEPhEPOMETPUUECKOE N3YYEHNE KUHETUKM COPOLIMN apoMaTUYECKNX aMUHOKUCIIOT MOHOOOMEHHBIMM
MemMbpaHamu

OnuncaHne TexHomnormm nposegeHunAa

NabopaTtopHble paboTbl BKIHOYAOT CAMOCTOSITENBHYIO NPOPabOTKy TEopeTMYecKoro martepuana
oby4arlmmes, M3y4eHue METOAMK MpPOBEAEHUSI W MITAHMPOBaHUE 3KCMEPUMEHTA, OCBOEHME
N3MepuTenbHbIX CPeacTB, 0O6paboTKy M MHTEepNpeTaumio SKCNepMMEHTanbHbIX AaHHbIX. B pag pabot
BKITIOYEHbI  KOHTPOSibHblE 33a4aHus MO  ONpedeneHud HEU3BECTHbIX KOHLEHTpauui BeLLecTB,
BblJaBaeMbIX NpenogaBaTernem.

Mpu 3awmTte nabopatopHon paboTbl (coade oTyeTa O ee BbINONHEHUKN) OBy4YaloLWMNCS OO0SMKEH
yMeTb OOBSACHATL Lenu, 3agayn, xon npoBefeHust paboTbl, ee pesynbTaThl, CAENaHHble BbIBOAbI, a
TaKKe OCHOBHbIE KOHCTPYKTUBHbIE OCOBEHHOCTU MCNONb3yeMOro 060pya0BaHMS.



TpeGOBaHMH K BbIMOMNHEHWIO 3a4aHui (VIJ'IVI LUKanbl 1 Kputepumn OLl,eHVIBaHVIFl)

Kpumepuu oueHku nabopamopHotl pabomsi

YpoBeHb
Kputepun oueHnBaHns KOMMNeTEHUMN chopmupoBaHHocTyH | Lkana oueHok
KOMMNEeTEHLINN

Obyyarowulica enadeem meopemudyeckUuMUu OcHogamMu  Memodos
aHanu3sa, nabopamopHasi paboma ebIrnonHeHa, coenaHbl MpPasuslibHbIe lNosbiweHHbI
HabmodeHusi u 8b1800b! (donyckaromcesi Hekomopsble yposeHb
MariocyulecmeeHHble owubku, Komopble cmydeHm obHapyxueaem u| ba3soebil yposeHb
bbicmpo  ucripasnsem  caMocmosimesnibHO  unu - Aapu  nomouwju| [lopozossili yposeHb
npenodasamesieM)., HmMoO cOOMBEMCcMeyem 0C80EeHUK KoMnemeHyud.
Obyyarowulicas He 3Haem MemoOUKU 8bIMOMHEHUS] ripakmu4eckol
pabombl U ee mMeopemu4yecKux OCHO8, HE MOXXem CcaMOCmOSIMesbHO
nposecmu uccriedosaHue, dennaem epybbie owUbKU 8 UHMeprpemayuu Heydosnemeo-
MOSTy4EeHHbIX pe3yrnbmamos, He Moxem CcghopMyiuposames 8bi8o0kl, pumesnbHo
ogpopmumb  pabomy, uUmo  coomeemcmeyem  He  OCBOEHUI
KomriemeHuyud.

3aumeHo

MNepeyeHb 3agaHnM ANA TeCTUPOBAHUA:

MNMK-1 CnocobeH ocylecTBNATbL KOHTPOSb KayecTBa Cbipbs, KOMIMNOHEHTOB U BbiycKaeMoMn
NpoAyKUUM XMMUYECKOro Ha3Ha4YeHUsl, NPOBOAUTL NAacNopPTU3aLMIi0 TOBapHOM NPOoAYKLUN

1) TecTtoBble 3agaHuns
Kputepum oueHMBaHua:

1 6ann — ykasaH BepHbIA OTBET;
0 6annoB — yKka3aH HEBEepPHbIN OTBeT.

1. TeXHNYeCcKnin QOKYMEHT C AeTanbHOM MHGOPMaLMen 0 ToBapax U C pacLUMPEHHbIM ONUCaHMEM
XapakTepUCTUK — aTO

a) nacnopT KayecTBa Ha NpoAyKLuUo

©) NpoToKON UCMbITaHNSA

B) cTaHdapT

r) nacnopt 6e3onacHOCTK n3genus

2. KoHTponb KayecTBa Cbipbs M NPOAYKLUUN XMMUYECKOrO HasHa4YeHUs — aTo ...

a) cobniogeHne yCTaHOBIEHHbIX 3aKOHOAATENbCTBOM HOPMaTMBHbIX TpeOoBaHMIN Ha BCEX aTanax
NpOoV3BOACTBA U XpPaHEHNS NPOaYKUNN.

0) npoBepKa COOTBETCTBUA NOKa3aTerien KauecTBa NpPoAyKLUN YCTaHOBMEHHbIM TpeboBaHUAM
B) naeHTndmkaumsi opaka (HECOOTBETCTBYIOLLEN NPOOYKLMM) N peanu3aums OENCTBUIA MO YNpaBieHuto
Takow npoayKumen;

r) obecnevyeHne NCNpaBHOCTN CPEACTB UCTbITAHUSA U U3MEPEHNS, KOTOPbIMW ONpeaenseTca Ka4ecTBo
npoayKumn.

3. [JOKyMEHT, KOTOPbIA COAEPXMUT pe3ynbTaTbl UCCrefoBaHWU (MCNbITAHUN) N U3MEPEHUI, HA OCHOBaHU
KOTOPbIX NPUHUMAETCS peLleHne 0 COOTBETCTBMM NPOAyKUMM TpeBoBaHMAM TEXHUYECKUX pernameHToB,
AOKYMEHTaM Mo cTaHgapTu3aumm unm ycrosmsm 4OroBopos, - 370 ...

a) attectaTt

6) 3HaK cCOOTBETCTBUSA

B) cepTudmkaT COOTBETCTBUSA

r) NpoTOoKoN UcNbITaHUA

4. YkaxuTe CTaHOapTHYIO onepauuio npu nposeaeHnn oToMeTpUdecknx uamepeHuin npoaykumm
XUMUYECKOro NPON3BOACTBA:

a) TepMMyecKoe pasnoxeHune npobbl

0) BbIGOP aHaNUTU4YeCKON ANIMHbI BOJIHbI




B) CTaHOaapTu3aumnda TuTpaHTa
F) nepesod aHanm3npyemoro KOMrnoHeHTa B 0CaaokK

Kntoum Kk Tecty

NK-1
Bonpochbl 1 2 3 4
OT1BeThI a 0 r 9]

2) 3apgaHns OTKPbLITOro Tmna

KpuTtepuu oueHuBaHus:
1 6ann — ykasaH BepHbI1 OTBET;
0 6annoB — yka3zaH HeBEpPHbIN OTBET.

1. Kakon meToq npUMEHSIIOT ANd 0O4HOBPEMEHHOIO onpeaeneHus n pasgeneHnsi HECKOMbKNX
KOMMOHEHTOB B Cbipbe U NPOOYKLMM XMMUYECKNX NPON3BOACTBA?
OTBeT: XpomaTorpacdus.

2. Kakon annapatypor Heo6xoaumMo nonb3oBaTbCA NPU aHann3e HeopPraHNM4YeCcKoro Cbipbsi
MONeKynapHo-abcopOLUMOHHBIM METOOOM B BUAMMON 0bnactn?
OTtBeT: hoTOMETP (POTOINEKTPOKONOPUMETP).

3) 3agaHna 3akpbITOro TMna
KpuTtepuu oueHuBaHus:

1 6ann — ykasaH BepHbIA OTBET;
0 6annoB — yKka3aH HEBEepPHbIN OTBeT.

1. ABNseTcs Nu cTaHgapTHOM onepaument pasnoxeHne odpasua Cbipbsi MOKPbIM UM CyXMM Cnocobom
Nnpv KOHTPOSEe ero KayecTsa MeTO4OM 3MUCCMOHHOW hboTOMETPUM NNaMeHn?
OTtBeT: Aa

2. Mpun boTOMETPUYECKOM KOHTPOJSIE KayeCcTBa BbiMyCKaeMow NpoayKLMKn NOrmnoLeHne ceeTa criegyeT
namepsite B obnactmn UK?
OTBerT: HeT.

MNMK-2 CnocobeH BbIOMpaTh TEXHUYECKNE CpeacTBa U MeToAbl UCNbITAHUMA OO BHLEKTOB
HeopraHM4YecKom XMMMUM ANA peLleHUs TeXHONMOrM4Yecknx 3agay, nocTaBneHHbIX cneyManmucTom
6onee BbiCOKOM KBanudukauum

1) TecTtoBble 3agaHuns
Kputepuv oueHMBaHus:

1 6ann — ykasaH BepHbIA OTBET;
0 6annoB — yKa3aH HeBepHbIN OTBeT.

1. Boibepute meToA, ncnonb3yemblvi AN onpeaenexHnsi Cynb@aToB B Cbipbe Y MPOMEXYTOUHbIX
npoayKTax npu Npou3BoACTBE CEPHOMN KACIOTbI:

a) npsmMas NnoTeHUnomeTpus

6) TypobuanmeTpus

B) nogomeTpus

r) oToKONOpUMETPUSA

2. BbibepuTe MeTOa, MCNOMNb3yeMbIl ANS onpeaeneHns HUTPaToB B TEXHUYECKOM obpasLe cenuTpbi:
a) npsimasi NoTeHUMoOMeTpusi

6) TypbnagnmeTpus

B) nogomeTpus



F) KOMMJTIEKCOHOMETPUA

3. BblbepuTe MeToq Ans onpeaeneHnst HeopraHN4Yecknx KOMMOHEHTOB HEN3BECTHOWM NpMpoabl 13
Habopa MMeLLIMXCS:

a) aM1CCUOHHas POTOMETPUS NNaMeHU

6) aTOMHO-CKaHMpYoLLAs MUKPOCKOMKS

B) XpOMaTO-Macc-CneKTpoMeTpUs

r) KOMMeKCoOHOMEeTpUS

4. YTO He aABNAeTCA CTaaMen aHanMTUYEeCKoro npotecca:
a) N3MepeHne aHanuTU4YecKoro curHana

6) npobonoaroToBka

B) 06paboTka pe3ynbLTaToB U3MEpPEHUs

r) npo6ooTbop

A) HanucaHMe NnacnopTa XMMMUYeCKOM NpoayKLUU

5. Kakon meTtoq He TpebyeT npeasapuTenbHOro nepesoga npobbl TBEPAOro BeLecTBa B pacTBoOp:
a) aM1ccnoHHasa PoToMEeTPUSA NNaMeHn

6) UK-cnekTpockonus

B) rpaBMMeTpUS

r) TUTPUMETPUS

Kntoum k Tecty

NK-2
Bonpocbl 1 2 3 4 5
OTBeThHI 0 a B il 0

2) 3agaHng OTKPbLITOro TMna

Kputepum oueHMBaHua:
1 6ann — ykasaH BepHbIA OTBET;
0 6annoB — yKka3aH HEBEepPHbIN OTBET.

1. YkaxuTte, B KAkOM BapuaHTe xpoMaTtorpadmyeckoro pasgeneHms MOXHO NosyyYnTb BCE KOMMOHEHTHI B
yncTom Bmae?
OT1BeT: Jnt0eHTHas (NposiBUTENbHAs)

2. YKkaxute pusmko-XMMmyeckuii MeTon aHanvaa npy Nnpou3BoACTBE HEOPraHUYeCKMX BELLEeCTB,
OCHOBAaHHbI Ha U3MEPEHUN U3MEHSIIOLLLENCS B pe3yribTaTe XMMUYECKON peakumm aneKTponpoBOAUMOCTH
nccnegyemblx pacTBOPOB.

OTBeT: KoHaykTOMETPYUS

3. Kakon meToq onNTUYECKOW CNEKTPOCKONMM NO3BONSET ONPeaesnisaTh TOMNbKO LWENOYHbIE U
LLeNTOYHO3EeMESTbHbIE MeTan bl B 00pa3suax MMHeparbHOro Chipbsi?
OT1BeT: AMUccnoHHasa potomeTpua nnamenn (MnamenHasa poTomeTpus).

3) 3agaHna 3akpbITOro TMna
Kputepuu oueHuBaHuA:

1 6ann — yka3aH BepHbI1 OTBET;
0 6annoB — yKka3aH HeBepHbIN OTBeT.

1. MOXXHO N KATUOHbI KanbLMa U MarHUs yaanutb U3 Cbipbsa U NPOAYKLUMN XMMUYECKOro NpoM3BOACTBa C
NOMOLLIbIO MIOHOOOMEHHbLIX CMOI?
OTBeT: ga.

2. MNpwn npobonoaroToBke MMHEPANbLHOIO Chipbsi cNOcob pasnoxeHust obpasua BbIbupatoT ncxoasd n3
(¢ba30BOro cocraBa 1 Lienen aHannsa?



OTBeT: Oa.
OnucaHne TexHonorMm NnpoBeaeHns

KoHTponbHO-U3MepuTenbHble MaTepuanbl TEeCTUPOBaHWS BKMYalT B cebs TeopeTudeckue
BOMPOCbl X  3adayn, MO3BONSOWME OLEHUTb YPOBEHb  MOSTyYEHHbIX 3HAHUA U CTeneHb
chOpPMUPOBAHHOCTU YMEHWN.

TexHonorusa nposegeHnAa TeCTMpoBaHnA BKNO4YaeT B cebs:

1. Bblgaya Kakgomy CTyOeHTy 3ajaHui TecTa, Bkrovarowmx 10 BONPOCOB, M YMCTbIX JIUCTOB
OTBETOB.

2. dukcupoBaHue BpeMeHN Havana n gosegeHne 4o CTy4EHTOB BPEMEHN OKOHYAHUSA TECTUPOBAHMS.

3. OTBeThI 06yYatoLWMXCst HA BONPOCHI B MMCbMEHHOM BMAE C 3anofIHEHWEM NIUCTOB OTBETOB.

4. C60p BOMPOCOB U NMNCTOB OTBETOB.

5. NpoBepka NMCTOB OTBETOB.

Bo Bpemsa TecTMpoBaHusi oby4varommcs 3anpeLlaeTcsl pasroBapvBaTb, XO4UTb NO ayanTopuu,
Nnonb3oBaTbCA COTOBbIMK TenedoHaMu, LinaprasnkaMu, KOHCNeKktamu, yvYebHuKamu u apyron yvyebHo-
mMeTogudeckon nutepaTypol. CTyAeHTbl, HapyLIMBLUME NepeyvncrneHHble TpeboBaHus, yaansawTcs C
TEeCTMpPOBaHMS.

TpeboBaHNA K BbINOMHEHWIO 3aaHUA (UKW LWKarbl U KpUTEPUM OLIEHNBaHUS)

,D.J'IFI oLueHnBaHNA pe3ynbTaTtoB TECTUPOBAHUA UCMOJb3YETCA LLKana: «3a4TeHO», «He 3a4TeHO».

OueHka Kputepum oueHok
3aumeHo 70 % u 6onee rpasgusibHbIX 0MEemos
He 3aumeHro Meree 70% npasuribHbIX 0meemos

20.2 NMpomexyTo4Haa aTrectauma

lMpomexyTovHas aTTecTaumsa no AMCUMNINHE OCYLLECTBAAETCS C MOMOLLbIO CreayoLwmnx
OLEHOYHbIX CPeaCTB:

CobecedosaHue o bunemam K 3a4emy ¢ OUEeHKOU

Mepe4vyeHb BONPOCOB K 3a4eTy C OLIeHKOM:

1. 3akoHbl P® 1 ob6sa3artenbHble anst Poccumn mexayHapoaHble NpaBoBble akThbl, perynupytowme
OpraHM3aumio 1 NPOBEAEHNE SKONOMMYECKON SKCMEePTU3bI.

2. Mop3akoHHblIE HOPMAaTUBHO-MPABOBbLIE aKThl OPraHOB BacTU U ynpaeneHusi pegepanbHoro ypoBHS U
YPOBHS cybbekTa hegepauunm, perynmpytoLine SKONMornMYeckyto aKCnepTusy.

3. [MaBHble HOPMATMBHO-NPaBOBbIE AOKYMEHTbI CrieuuarnibHO YNoSTHOMOYEHHbIX B 0611acTy 9KOrorMyeckom
9KCMepTU3bl FOCYAapCTBEHHbIX opraHoB P®.

4. OCHOBHbIE UHCTPYKTMBHbIE U HOPMATUBHO-METOANYECKME LOKYMEHThI 1 MaTepuarbl MUHUCTEPCTB,
BEOOMCTB, CreumanvanpoBaHHbIX FOCYAapCTBEHHbIX YUPEXAEeHW 1 opraHu3auuii B 06r1acTy 9KOrornyeckomn
3KCNepTU3bI.

5. [JokymMmeHTbI 1 MaTepurarbl OOLEeCTBEHHbIX OpraHn3aLmn, Apyrvx pugu4eckux nuy o6 opraHmM3aumm u
NpOBEAEHMN 3KONOrMYecKomn akcnepTuabl B Poccun n 3a pybexom.

6. CTpykTypa 1 cogepxaHme PykoBoACTBa MO 3KONOrM4eckomy 060CHOBAHMIO /UMK SKONOTMYECKON
3KcnepTr3e NpPeanHBECTULIMOHHOW, NPeANpPOEKTHOM U NPOEKTHOW JOKYMEHTauun.

7. Cogepxxanve CnpaBoYHMKa NO opraHM3auuny 1 NPOBEAEHMIO FOCY4apCTBEHHON IKONMOMMYECKOn
3KCMEepTU3bI.

8. CogepxaHune PernameHTa no opraHmsaumu u NpoBeaeHno 00LLEeCTBEHHOM SKONTOrMYECKON SKCMEPTU3bI.

9. CogepxaHne CnpaBOYHUKA NO OpraHM3auun 1 NpoBeaeHUI0 OBLLLECTBEHHON 3KONMOMMYECKON
3KCMNepPTU3bI.

10. Mopsgok pa3paboTku N yTBEPXKAEHMS IKONOMMYECKUX HOPMATUBOB BbIOPOCOB 1M COPOCOB
3arpsI3HSOLLNX BELLECTB B OKPY)KatOLLIO MPUPOAHYIO cpeay.

11. F'OCTMPOBaHHbIE METOAMKN KOHTPONS OOBLEKTOB OKPY)KatoLLen cpefbl, TEXHONMOMMYECKMX NPOLLECCOB U
NpoAYyKLMK

12. lNpaBa 1 06513aHHOCTN aKKPeANTOBAHHOW 3KOaHanMTmudeckon naboparopun.

13. lNpaBnna cocTaBneHnst YacTHbIX M CBOAHbLIX 3KCMEPTHbIX 3aKMOYEeHNIA.



14. MeTogMyeckme OCHOBbI OLIEHKM U pernameHTMpoBaHnUA aHTPOMNOreHHOro BIiiNAHNA Ha Ka4eCTBO

NOBEPXHOCTHbLIX BOA.

15. M'rneHnyeckmne Tpe6OBaHVI$| K Ka4eCTBY BO[bl CUCTEM NMUTLEBOIO BOJOCHa0XeHUS. CaHI/ITaprIe

npasuna v HOpMbI.
16. KoHTporb kadecTBa NUTLEBOW BOAbI.

17. MeToabl onpeaeneHnst obLLNX pU3NYECKNX CBONCTB XO3ANCTBEHHO-MUTLEBOW BOAbI.

18. MeToabl onpepeneHna cogepXXaHma XMuMmn4eckmnx BeLlecTs B NUTLEBOW BOAE
19. OueHka cTeneHn onacHocTn 3arpA3HeHnd noYBbl XMMNYECKMMUN BeLLleCTBaMU.

20. HopMbl NOrpeLlHOCTN n3MepeHuin NokasaTens coctaBa 1 CBOMCTB BOf, NOYBbI 1 aTMocdepbl.

OnucaHne TexHonormum nposegeHnA

HpomemyTquaﬂ aTtTectaunda npoBoaAnTCA B COOTBETCTBUUN C lMonoxeHnem o npomemyTquoﬁ
arrecrtauunmn o6y'-|a+ou_|,v|xc;| no nporpamMmmam BbICLLEro o6pasoBava.
KOHTpOJ‘IbHO-I/I3MepI/1TeJ'IbeIe mMaTtepuarnbl I'IpOMG)KyTO‘-IHOIZ aTtTecTaumm BKNOYalT B cebs
TeopeTndyeckne BOMNPOChI, NO3BONAKOLWME OLUEHUTb YPOBEHb MNOJTyYEHHbIX 3HaHW, no3BonsLme

OUEeHNTb CTENneHb Cd)OpMVIpOBaHHOCTI/I yMeHVIIZ.

TexHonorus npoeeneHnsa 3avyeTa C OLIEHKOM

1. Boigaya 6uneTtoB K 3a4eTy C OLEHKOM M YUCThIX TIUCTOB OTBETOB. (BUneThbl K 3a4eTy C OLEHKON

BblgatoTcst 00yvatowmMmcsa MHOUBNAYanbHO).

2. (DI/IKCVIpOBaHI/Ie BpeMeHn Ha4dana un pgosengeHne OO0 CTyaeHTOB BpeMeHM OKOHYaHuA 3a4eTta C

OLIEHKOWN.

3. OTBeThl obyyarowmxca Ha GuneTbl K 3a4eTy C OLUEHKOW B MUCbMEHHOM BWMOE C 3aNOSIHEHMEM
nunctoB oTeeToB. (IMpn HEOBXOANMMOCTM B HUX KPOME TeKca NpUBOAATCH PUCYHKK, CXeMbI, Tabnuupl,

anarpammbl).

4. Coop 6uneToB K 3a4eTy C OLEHKOM N NIUCTOB OTBETOB.

5. MNpoBepka NNCTOB OTBETOB U BbICTABMEHME OLEHOK.

Bo Bpemsi 3ayeta C oOueHKOM oOOy4varowMMCs 3anpeliaeTcs pasroBapuBatb, XOOWTb MO
ayauTopum, Nonb3oBaTbCsi COTOBLIMU TenedoHamu, Lnaprankamm, KOHCNnekTaMu, yyebHukammn n apyrom
y4yebHO-MeTooMYECKON NnUTEepaTypol, a Takke BHOCUTb MOMETKM B 3K3aMeHaUWOHHble OuneTbl.
CTyQeHTbl, HapyLuMBLUME NepeyncrneHHble TpeboBaHus, yoansitoTcs ¢ 3a4eTa C OLEHKOM.

TpeboBaHUS K BbINOMHEHWIO 3a4aHWUIA, LUKanbl U KPUTEPUM OLEEHUBAHMS

Mpw oueHnBaHWUKN pe3ynbTaToB 0OYYEHNsI HA 3a4eTe C OLEHKOM UCMONb3YIOTCA CreaytoLme nokasaTenu:

1) 3HaHKe yyebHoro matepumana gUCUNNINHBI;

2) yMeHVe NpUMEeHsITb TEOPETUYECKME 3HAHWUS NS peLleHnst NPakTUYecKmx 3agay;
3) BnapgeHue TeopeTMyeckuMm OCHOBaMM AUCLMUMINHBI, CNOCOBGHOCTb MNMOCTPUPOBATL OTBET

npumepamu, haktamu, JaHHbIMU HayYHbIX MCCReaOoBaHWA.

[lns oueHnBaHuUs pesynbTaToB 00yYeHMs Ha 3a4eTe C OLLeHKOM ucrnonb3ayeTcs 4-6annbHas Wwkana:
«OTIIMYHOY, «XOPOLLO», «YAOBMNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

lMokaszaTenn OCTUKEHNA 3a4aHHOrO YPOBHA OCBOEHUA KOMNEeTeHUUn:

lpodemoHcmpuposaHo 3HaHue y4ebHo20 Mamepuana
OucyunuHbl, yMEHUe NPUMEeHSIMb Mmeopemu4yeckue
3HaHus Onsl peweHusi rpakmu4eckux 3aday, ernadeHue
meopemuyecKuMU 0CHO8aMu OUCYUMIIUHBI, CTOCOBHOCMb
unIICmpuposams omeem rpuMmepamu, hakmamu,
OaHHbIMU Hay4YHbIX uccedosaHull.

Kputepumn oueHnBaHns KOMNeTeHL M YpoBeHb LLIkana oueHok
chopMMpPOBaAHHOCTH
KOMMeTeHUun
lNonHoe coomeemcmeue omeema oby4arouie20cs lNosblWweHHbIU OmnuyHo
8bICOKOMY YPOBHIO OCB0EHUST HEOOX00UMOU KOMIemeHyuu. | ypoBeHb




LocmamoyHoe coomeemcmaue omgema oby4arouiezocs ba3soenili yposeHb Xopouwo
6a3080My YPOBHKO OC80EHUSI HEOBXOOUMOU KOMIemeHyUU.
Obyyarowuticss Oaem rpasuribHbie 0OMeembl Ha
00ronHUMesbHbIEe 80MPOChl, HO HEA0CMaMmoYHO
OeMOoHCmpupyem yMeHue NMpUMeHsIMb meopemu4yeckue
3HaHUs 011 peweHuUs MPakmu4yeckux 3adad.
YdoenemeopumernbHoe coomgemcmeue omeema lNopozosnkll yposeHb | Ydoenemeopu-
obyuarouie2ocs ypo8HI0 0c80€eHUST Heobxodumoli mesibHO
komniemeHyuu. Obydarowutics daem HernosHble omeemsi
Ha dorosiHUmMesibHble 80rpPOChl, 0eMOHCMpUpPyem
Yacmu4Hbie 3HaHusi y4ebHo20 Mamepuarna OuUCUUIMIUHbI,
usu He ymeem rpuMeHsime meopemudeckue 3HaHus Orsl
peleHUs npakmu4yeckux 3aday.
HeydosrnemeopumernbHoe coomeemcmeue omeema - Heydosnemeopu-
obyuarouie2ocs ypoBHI0 0C80eHUST Heobxodumoli mesibHO
komniemeHuyuu. Obyyarowjutics deMoHcmpupyem
OMpbIBOYHbIE, (hpacMeHmMapHbIe 3HaHusi, doryckaem
epybbie npuHyuUnuabHble oWubKu npu U3NoxeHuU
y4ebH020 Mamepuarna OuCYUNUHbI, KOmMopble He
ycmpaHeHb! r1ocrie 0onosTHUMesIbHbIX HagoOosIUUX
801POCO8, YMO CO0M8eMmMcmayem He 0C8OEHUIO
KomnemeHyud.

3adaHus pasdena « TecmupogaHue» PEeKOMEHOYHMCS K UCM0Ib308aHUK0 MpU rpoeedeHuU
OuasHocmu4yecKkux pabom ¢ Uesibio OUEHKU OCMamoYHbIX 3HaHUU Mo pe3yribmamam 0C80eHUss OaHHOU
oucyuniuHsbl.
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