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. PekomenpoBaHa: Hay4Ho-meToamnyecknm CoBeTOM XMMMUYECKOrO dpakynbTeTa, 25.04.2023,
npoTtokosi Ne4

8. YuebHbIn roa: 2026-2027 CewmecTp(bl)/TpumecTp(bl): 8



9.Uenwu n 3apgauu y4ye6HOM AUCLUMNITUHBI

Llenbro ocgoeHust y4ebHOU OucyuriuHbl 8519emcs:

paclmpeHne 3HaHUM 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 UCUUNIIVHBI:

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

- OCBOEHME KOMMeKca COBPEMEHHbIX XMMUYECKUX U (DU3NKO-XUMUYECKNX
(xpomaTtorpaduyeckune, NeKTPOXMMUYECKNE, CNEKTPOCKONMUYECKME) METOO0B aHanmsa 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 OTHOLWEHWN 6roka b1.

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

[aHHas gucumnnnHa siBnseTcs NpeaLwecTByoWEN BbiMYCKHON KBanudukaumMoHHom paboTe.

11. MnaHupyemblie pe3ynbTaTbl 00y4YeHUA nNo gucuunnuHe/Moaynio (3HaHUSA, YMEHUA,
HaBbIKN), COOTHECEHHbIe C NMMTaHUupyeMbIMN pe3yrnibTaTaMun OCBOEHUs1 obpasoBaTesibHOU
nporpaMmmbl (KOMNeTeHLMAMU) U MHOAUKATOPaMMU 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 noaTBepXXOeHMs  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 BbICOKOM
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 SKCNEPMMEHTarbHbIE N pacHEeTHO-
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 UCCreLoBaHUiA;
nocTaBfeHHbIX CcpeacTBa U METOAbl | XMMUYECKOro aKCnepuMeHTa.
cneynanmcTtom ucnbiTaHum (13
bornee BbICOKON Habopa
KBanudukauum nMetroLmxcs) ons
pelueHus
NoCTaBMEHHbIX
3agady HAOKP
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 ¢ oueHkol)
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.
o . | 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 9MUCCUOHHOM
crneKkTpockonuu. AHanMTUYecKoe nnams u ero
XapaKTepuUCTUKN. JneKTprudeckne ayra n uckpa.
Tnetowmn paspsa. JlazepHble NCTOYHUKK. Cnocobbl
pervcTpaumm CnekTpoB B 3MUCCMOHHOM
CMEKTPOCKONUW: BU3yarbHas perncrpauus,
doTtorpadmyeckas, doToanekTpudeckas. Npoueccol,
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
Bonpocbl MmeTponorni aTOMHOIo CnekTpanbHOro

aHanusa.

1.4 Knaccudumkaums 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 MHOFOATOMHbIE 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
WHpakpacHas 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.vsu

KOMBVHALIMOHHOO KOMOMHaUMOHHOro paccesiHus ceeta. OCHOBHbIE Y3rbl https://edu.v_su

npnbopoB Ans cHATMA cnekTpos KP. .ru/coursel/vie

paccesiina w.php?id=258
55

1.8 CRekTpocKonms aﬂeKTpOHHbI? CMNEKTPbl 1 ANEKTPOHHAA CTPYKTypa https://edu.\{su
AMEKTPOHHbIX NEPEXONOB B OBYXaTOMHOWN MOMEKyrbl. XpOMO(POpr N ayKCOXPOMb. .ru/course/we
MOneKynax Mpubopbl ons aHanusa B BUANMON 1 Yo o6vnacw| w.php?id=258

cnekTpa. KayecTBeHHbIN 1 KONUYECTBEHHbIA aHanum3 55
no YO cnekrpam nornoLeHus.

1.9 . JTlomyHecueHTHbIV aHanms. Knaccndukauus aenexdun | https://edu.vsu
JTloMyHeCcUeHTHbIV aHanun3 :

NIOMUHECLeHL MK, JTloMMHEeCLeHLUMS OUCKPETHBIX .ru/coursel/vie
LeHTpoB. OCHOBHbIE 3aKOHbI MIIOMUHECLEHLNN. w.php?id=258
KauyecTBeHHbI 1 KONMNYECTBEHHbIN NTIOMUHECLEHTHbIN 55

aHanwms.

1.10 PedpaktomeTpuyeckme koHcTaHTbl. PedppaktomeTpusa. | https://edu.vsu

PedpakromeTtpuueckme " .
HTepdepomeTpudeckas pedpakToMeTpus. .ru/courselvie
METOAbI anHarnnsa JlokanbHO-pacnpenennTenbHbli aHanm3 pacTBOpoOB w.php?id=258
3NEKTPOSINTOB METOLOM fa3epHON 55
MHTEpdEpPOMETPUN.
2. llabopaTopHble 3aHATUSA
2.1 ATOMHbBIA SMUCCUOHHLIN «[lMocTpoeHne gMcnepcnoHHON KPMBOWM CTUITOCKONa» https://edu.vsu
aHanua «KayecTBeHHbIV aHanm3 nerMpoBaHHbIX cTanen Ha .ru/courselvie
3a[jaHHble 3NIEMEHTbI MPY MOMOLLMN CTUIIOCKOMNa» w.php?id=258
«[lonykonuyecTBeHHbIN aHanns3 nerMpoBaHHbIX 55
cTanen Ha cogepaHme xpoma C MOMOLLbIO
cTuriockona»
«BbIbop ycnosun ans potorpadoupoBaHms CNEKTPOB C
MOMOLLLbIO KBapLEBOTrO crnekTporpada»
«[loCcTpoeHne xapakTepucTn4eCcKom KpnBom
doTonnacTuHKN»
«KonnyecTBeHHLIN aHann3 NopoLIKOobpasHom Npodbl
Ha 3aJaHHbIN 3NIEMEHT MO METOAY TPEX CTaHAAPTHbIX
obpasuyoB»
«OnpegeneHne kanusa 1 HAaTpUsa NPU COBMECTHOM
NpUCYTCTBUE METOAOM IPagynpoOBOYHOIo rpadouka
2.2 ATOMHBI aBCOPOLNOHHBIN «Onpegenenne MaccoBbIX KOHLEHTpaumin meTannos B | https://edu.vsu
aHanua pasnuyHbIX 06BbEKTax» .ru/courselvie
w.php?id=258
55
2.3 JTIOMUHECLEHTHbIN aHanua «QKCTPaKUNOHHO-brTyopumeTpryeckoe onpegenexdve | https://edu.vsu

MacCoBOM
KOHLIeHTpauun heHonoB»
«driyopumeTpuryeckoe onpegeneHme pnbodnasuHa B

pacTBopax»

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




2.4 MonekynsapHas «OnpegerneHne Boabl B CMECU KYKCYCHas KucnoTa - https://edu.vsu
CNeKTpocKonus BOOA» CNeKTPOhOTOMETPUYECKMM METOAOMY .ru/course/vie
«CnekTpodoTOMETPUYECKOE ONPELENEHNE XPOMa U w.php?id=258
MapraHLa npu COBMECTHOM NPUCYTCTBME» 55
2.5 WHppakpacHas «MpeHTudrkaumsa nonnumepHbsix nneHok no MK https://edu.vsu
crneKkTpockonus CrneKTpam NorroweHns» .ru/coursel/vie
«[lMpurotoBneHne o6pasLioB MOHOOOMEHHbIX w.php?id=258
MaTepuanos Ans aHanu3a metogom VK 55
CNEKTPOCKONUNM»
«/aeHTudmrkauma noHHbIX doopm nonvamdeonmra
AHKB-2»
«KonnyecteeHHbIN aHanu3 UK cnektpos no
M3MEPEHUIO0 MHTEHCMBHOCTM CNEKTParbHbIX NONOC»
2.6 PedpakromeTpuyeckune «OnpegeneHne MaccoBoW KOHLEHTpaLummn caxaposbl B | https://edu.vsu

MeToAbl aHannaa

BOOHOM pacCTBOpE MO nokasaTeslo nperioMneHunsa».

.ru/courselvie

«PedbpakTomeTpuyeckoe onpegeneHme KoHUeHTpauum | w.php?id=258
rmyuepviHa B BOOHOM pacTBope MeTodoM J06aBoK» 55
«J1azepHo-uHTEPGEPOMETPUYECKOE U3YyHEHME
KMHETMKN copbLmm apoMaTU4eCKnx aMmmMHOKNCIIOT
MOHOOBMEHHbLIMN MemMBpaHamm
«M3mepeHne KOHUEHTpaUNOHHbIX Npodunen B
pacTBope Ha rpaHuLe ¢ rpaHynion MOHOOOMEHHMKa
METOLOM OAHOYACTOTHOW NasepHOn
UHTEpepomeTprmn»
13.2. Tembl (pasgenbl) AUCUUNIIMHBI U BUAbI 3aHATUN
Bugbl 3aHATMI (KONTMYECTBO YaCOB)
Ne HanmeHoBaHMe TeMb
CamocTtosaTenbHas
n/n (pasgena) gucumnnuHbl | Jlekumm Mpaktnyeckue | JlabopatopHblie pa6oTa Bcero
O6wwme npencraeneHns o
npyKNagHbiX MeTodax
1 | xumu4eckoro aHanusa. 2 - 0 6
MpwuknagHon
crneKkTpanbHbIN aHanu3
ATOMHbIN 3MUCCUOHHbIN
2 4 - 3 10
aHanu3
ATOMHbIN
3 o 8 - 7 18
abcopOUMOHHbIV aHann3
MonekynsapHas
4 ynAp 6 - 16 24
CreKTpocKonus
MwukpoBonHoBas
5 P 2 - 0 8
CreKTpocKonus
WHppakpacHas
6 | Hdpakp 6 i 6 16
creKkTpockonus
CnekTtpockonus
7 | kKOMOUHALMOHHOIO 2 - 0 8
paccesHus
CnekTpockonus
8 | AanNeKTPOoHHbLIX Nepexoaos 2 - 0 8
B MOJleKynax
9 | JTloMWMHECLUEHTHbIN aHanm3 2 - 2 6
10 PedpakromeTpunyeckmne 2 B 2 4




MeTOoAbl aHalnnaa

WNToro: 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 CrnoXHbIM pasaenam AUCUUNNUHbLI C UCNONb30BaHNEM OCHOBHOW U AOMOMHUTENBHOM
nuTepaTypbl, a Takke MHTEPHET-PECYPCOB.

MeTopguyeckue pekoMeHgaunMm no opraHusauum CaMOCTOSITeNIbHOM paGOTbI

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

Llenb camocTtosaTeneHon paboTbl — 370 yrnybrneHne n pacwmpeHue 3HaHun B obnactu
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 wuayyeHus kypca HeobxoanMmo 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
3HAHWM C MOMOLLIK KOHTPOSbHbIX BOMPOCOB, KOTOPbIE MOMELLEHbI B KOHLE Ka)XO0WN TEMbI.

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

CamocTtosaTenbHas pabota peanuayeTcs: HEMOCPEeLCTBEHHO B Mpouecce ayauTopHbIX
3aHATUI Ha Kadhegpe npu BbINONHEHMM 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 NporpammMmon, NpUMEpPHbIM NepedHeM y4ebHbIX BONPOCOB,
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 OCHOBHOM W [AONONHUTENLHOW 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 NutepaTtypa:

Ne n/n McTouHuK

CanbHuko, B.[l. CoBpeMeHHble MeToabl aHanUTUYECKOro KOHTpONns maTepuanoB : 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, K0.A. AHanuTuyeckas xumus : y4ebHuk / 0. A. XaputoHoB - Mockea : TQOTAP-
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

0) gononHuTenbHasa nuTepaTtypa:
Ne n/n NcToYHnK

1 Banoea, B.[. AHanuTuyeckas XvMmnsa u U3NKO-XMMUYEckue MeToabl aHanm3a / Banoea
" | (Konbinosa) B.[. - Mocksa : JawkoB u K, 2017. - 200 c. - ISBN 978-5-394-01301-0. - TekcT :




ANEKTPOHHbIN 1 OBC "KoHcynbTaHT cTyaeHTa" : [canT]. - URL
https://www.studentlibrary.ru/book/ISBN9785394013010.html

MawkoBa, E. B. CnektpanbHble MeToabl aHanuaa : ydebHoe nocobue / E. B. Mawkosa, E. B.
Bonocosa, A. H. Wwunyna, KO. A. besruHa, masyHoBa H. H - Craspononb : AIPYC
CTaBpononbCKoro roc. arpapHoro YH-Ta, 2017 56 c. - ISBN --. - TeKkcT : aneKkTpoHHbI // ABC
"KoHcynbTaHT cTyaeHta" [canT]. - URL
https://www.studentlibrary.ru/book/stavgau 00134 html

Apbiwes, H. . ®usnyeckne meTodbl MUCCNEQOBaHMA M MX MPaKTUYECKOEe MpPUMEHEHVe 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" : [cawt]. - URL
https://www.studentlibrary.ru/book/ISBN9785990613461.html

AnekcaHgpoBa, T. . AHanutnyeckass xuMus 1 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 ctygeHTta" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785778230330.html

JledbenoBa, O. B. MonekynsipHasi cnektpockonus : y4eb. -MeTod. nocobue Ans acnmpaHToB /
Jlecbenora O. B. - MIBaHOBO : VIBaH. roc. XuMm. -TexHOn. 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.. 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>.

TepewieHko, A. [. BHyTpunabopaTopHbii KOHTPOMb KadecTBa pe3ynbTaToB aHanmsa ¢
ucnonb3oBaHneM nabopaTtopHon nHdopmaumoHHon cuctemsl / A. . TepewweHko, H. I. 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 KO. Cnektpockonusa = Spektroskopie. Instrumentelle analytik mit atom- und
molekulsektrometrie / KO. Békkep ; nep. ¢ Hem. J1.H. KazaHueBon nog pea. A.A. MNynbiwesa,
M.B. MNMonsikoBon .— Mocksa : TexHocdepa, 2009 .— 527 c.

OcCHOBbI aHANUTUYECKON XUMUM : B 2 T. : y4€OHMK : ANS CTyA4. By30B, O0y4. MO XMM.
HanpaeneHusam / nog ped. KO.A. Sonotosa .— Mocksa : Akagemus, 2014

10.

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

11.

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

12.

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 3oHanbHon Hay4Hon 6ubnmnoTtekm BopoHeXCcKoro rocygapcTBEHHOIO yHuBepcuteTa. —
Pexum goctyna: http://mww.lib.vsu.ru

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

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

H |wN P

OneKTpoHHas XxnuMuyeckas sHuuknoneaums . — Pexum 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 nopmaun Ons xumukos http://www.chemweb.com

Obpa3zosamenbHbil nopmarn "3nekmpoHHbIU yHusepcumem BIY " https://edu.vsu.ru/

© |©No| o

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



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

16. MepeyveHb y4e6HO-MeTOANYECKOrO 06ecneyeHUs Ansi CaMOCTOATeNIbHOW paboThbl

Ne n/n MCTOYHUK
1 ATOMHO-3MUCCMOHHAs CNEKTpPocKonus : y4ebHo-meToanyeckoe nocobue / BopoHex. roc. yH-T;
coct.: O.9. CtosHoBa [ ap.] .— BopoHex : JIOIN BI'Y, 2006 .— 63 c.

17. OOpa3oBaTenbHble TEXHOMOMMMU, MUCNONb3yeMble MNpuU peanusauum Yy4ebHOWM
OUCUMNIINHBI, BKMOYasas AUCTaHUMOHHble oOpa3oBaTtenbHble TexHonorum (AOT,
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

Mpn peanusauumn y4ebHON OUCUUNIIMHBI UCMNOSb3YOTCA 3N1IEMEHTbI 3MEKTPOHHOIO 0byYeHus
(30) n guctaHuunoHHble obpasoBaTenbHble TexHosnorum (JOT) B 4YacTu OCBOEHUS NEKLMOHHOIo
Matepuana, npoBefeHUA TeKyllehm W MPOMEXYTOYHOW aTTecTauuu, MpoBeAeHUsa 4YacTu
nabopaTtopHbix paboT U camMoOCTOATENbHOM paboTbl oby4varwmuxca Mo OUCLUNIIUHE,
nossonswwme obecneymBaTb  OMocpefoBaHHOE  B3auMogeucTBMe (Ha  paccTosiHUW)
npenogasartenen n obyyarowmxcs, BKNOYas MHCTPYMEHTbl 3NEKTPOHHOW WMH(OPMaLMOHHO-
obpasoBatensHon cpeabl BIY «3nekTpoHHbln yHuBepcuteT BIY» (https://edu.vsu.ru),
nposefgeHne BebuHapPOB, BUOEOKOH(EPEHUNN, B3aMMOAENCTBME B COLICETAX, MOCPeaCTBOM
3IEKTPOHHOM MOYTbl, MeCcCeHKepoB. [Na OCBOEHUS LUCUMMANHBbI PEKOMEHOYETCS CMMCOK
nuTepaTypbl U pecypcbl A58 3NeKTpoHHoro oby4deHus (30) (n. 15).

Ona  [OCTWXKEHUA uenn OCBOEeHMst Yy4YebHOM AMCUUNMWHDBI, MOBbIWEHUS KadecTBa
obGpasoBaHna Un GQOPMMPOBAHUSA KOMMETEHUMA UCMOMb3YKTCA ayauTOpHble  (Nekuuwn,
nabopaTtopHble) U BHeayauUTOpPHblEe/MHTEpPaAKTMBHbIE (CamocTodATenbHas paboTa CTyaeHTOoB)
dopMbl 06yYEHMS.

AyOumopHsble:
OCHOBHbIMM BMAaMU ayauTopHOM paboTbl ABASAOTCA nekumm n nabopaTopHble paboTbl. OHK
pewaT 3agayn opMMPOBaHUA U PasBUTUSA NPOMECCUOHANbHbLIX YMEHUA W HaBbIKOB
oby4atoLmnxca.

Jlekyuu BknoYaloT B cebsi nocrnegoBaTenbHOE U3NOXEHME MaTepuana npenogasatesniem
B TOM u4uCne C MWCMNOSMib30BaHMEM MyINbTUMEOUMHOIO MNpPOEKTopa [Afs KOMMbTEPHON
npeseHTaumm n BugeoMmatepmnarnos.

JlabopamopHbie pabombl — ¢opma opraHuszaumm o0y4veHusl, UMHTerpupyroLas

TEOPETUKO-METOLONOMMYECKME 3HAHUS, NPAKTUYECKNE YMEHUS U HaBblKM CTYAEHTOB B €4MHOM
npouecce y4ebHo-nccnenoBaTenbCKOro xapakrepa.
B xoge BbinonHeHUs nabopaTtopHbIX paboT CTyAeHThI BbipabaThiBalOT YMEHUSA aHaNM3npoBaThb,
genatb BbiBOAbl W 0600WEHMs, MNONb30BaTbCA PasfnMYHbIMU  MPUEMAMU  U3MEPEHUN,
WHCTPYMEHTanNbHbIMM  MeToAaMuM aHanusa, odopMNATb  pesynbTaTbl  3KCMEPUMEHTOB.
dopmupytoTcsl npakTuyeckme npodeccnoHanbHble HaBblkM ObpalleHusi C aHanUTUYECKUM
obopyaoBaHMeM.

BHeaydumopHnbie:
Pabota B rnobanbHonm ceTu (Mcnonb3oBaHne WHTEPHET-TEXHOMOIMI), MOUCK Hay4YHOW W
MeToLMNYECKON MHG OpMaLINW.

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

2. MyenbHasa nevb

3. AHanuTuyeckue Bechl

4. CywunbHbIv Wwkad

5. pH-meTp- PH-340

6. MloHomep OB-74




7. ®oTtokonopumeTp KPK-2

8. lNMnameHHbIn aHanun3aTop xuakoctu MNMAX-1

9. CnektpogoTomeTpbl CP-46 n Shimadzu UV-1800
10. Ma3oBbIN xpomaTorpad «Xpom-4»

11. 2)KuakocTHbIn xpomaTtorpad

12. UK cnektpogotomeTp «UHppantom $T-02»

13. YCcTaHOBKM O1151 KYNTIOHOMETPUYECKOTO TUTPOBaHUS
14. YCcTaHOBKM O1151 NOTEHLNOMETPUYECKOrO TUTPOBAHUS

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

Mo peweHno kadeapbl OUEHKM 3a 3a4eT MOryT ObiTb BbICTaBfeHbl NO pesynbTaTam
Tekywen aTtrectaumm obyyatowlerocs B CEMeCTpe, HO He paHee, YeM Ha 3aKIYUTENbHOM
3aHATUK. [pu Hecornacum CTyaeHTa C OLEHKOM NocneaHui Bnpaee caaBaTh 9k3aMeH/3ayeT Ha
06X OCHOBaAHUSAX.

MopsiAoK OLeHKM OCBOEHMSI 0byYarowmmMmcs y4ebHoro maTepvana onpeaenseTcs
cofepXaHeM crieayoLmx pasgenos QUCLMNNNHLI:

NuamkaTtop(bl)
Ne HaunmeHoBaHve pasgena OLEeHOYHbIe CDencTea
n/n AMcumnnHbl (Moayns) KomneTeHums é%cgemreel-mnﬂm 4 pea
O6wwme npeacraeneHns o
npuKnagHbiX MeTogax y
1. | xuMudyeckoro aHanusa. MK-1 HE%; YCTHBIit Onpoc
MpuknagHon cnekTpanbHbIN :
aHanus
ATOMHBI 3MUCCUOHHBI HE%;
, | MK-1 MK-2.1 YCTHBIl onpoc
' MK-2 MnK-2.2
MnK-2.3
MnK-2.4
ATOMHBbI a6COPBLIMOHHBIN HE%;
3 e rMK-1 rK-2.1 YCTHBIN onpoc
: MK-2 MK-2.2 P
MK-2.3
MnK-2.4
MonekynspHas HE;;
CrneKTpocKonud '
4, MK-1 rK-2.1 YCTHbI Onpoc
MK-2 MnK-2.2
MK-2.3
MnK-2.4
MukpoBorHoBsas HE%;
5 CMeKTpocKonus MK-2 I'IK—2.3 YCTHbIN onpoc
MNnK-2.4
WHdpakpacHas HE%;
6 CMeKTpocKonus MK-2 I'IK—2.3 YCTHbIN onpoc
MnK-2.4
CneKkTpockonus HE;;
7 KOMOWHALIMOHHOIO paccesiHus MK-2 I'IK:2.3 YCTHbIN onpoc
MnK-2.4
8 | CnekTpockonusi SNEKTPOHHbIX MNK-2 MK-2.1 YCTHbIA onpoc




NuaukaTtop(bl)
Ne HanmeHoBaHue pasgena K o)
oMneTeHuus OOCTDKEHUSI LleHOYHble cpeacTaa
n/n ONcunnnmHbl (Mogyns) KOMAETEHLIM
nepexogosB B MOreKyrax MNnK-2.2
MK-2.3
MK-2.4
JTlOMUHECLEeHTHBIN aHanua MK-2.1
MK-2.2 -
9 MK-2 MK-2 3 YCTHbIV onpoc
MK-2.4
PedpakromeTpuyeckme Hﬁ:g;
10 | meToabl aHanusa MK-2 I‘IK-2.3 YCTHBIV onpoc
MK-2.4
MpomexyTouHas aTTecTaums MeneyeHb BONDOCOB
dopMa KOHTPONS — 3a4€eT C OLIEHKOW P P

20 TunoBble OUEHOYHbIe CpeacTBa M MeTOAMYECKMe MaTepuanbl, onpegenslowme
npoueaypbl OLLeHUBaHUA

20.1 TeKywuin KOHTPOSNb yCneBaeMoCTu
KoHTponb ycneBaeMoCTu No AUCLMNIINHE OCYLLECTBASIETCA C MOMOLLbIO CEAYHLMNX OLLEHOYHbIX
CpPeAacTs:
JTabopaTtopHbie paboThbl
TecThl

MepeyeHb NabopaTopHbIX paboT:

«lMocTpoeHne gMcnepcrMoHHOM KPMBOWM CTUNOCKOMNa»

«KayecTBeHHbI aHanu3 nerMpoBaHHbIX CTanein Ha 3agaHHble 31EMEHTbI MPY MOMOLLM CTUOCKoNa»
«MonyKonNNYeCTBEHHBIN aHanM3 nermpoBaHHbIX CTanen Ha coaepXaHnue Xpoma ¢ MOMOLLIbIO CTUIOCKoNa»
«BblIbop ycnosun ona dotorpadhnpoBaHns CNEKTPOB C MOMOLLIbIO KBapLIEBOroO criekTporpadar
«[lMocTpoeHne xapakTepmucTUHECKON KpMBOM (DOTOMNTACTUHKMY

«KonunyecTBeHHbIN aHann3 nopoLUukoobpa3Hom Npobbl Ha 3a4aHHbIN 3IIEMEHT NO MEeToAyY TPEX CTaHAAPTHbIX
obpasuoB»

«Onpegenexne Kanus 1 HaTpUsi NPY COBMECTHOM MPUCYTCTBME METOAOM rpagynpOBOYHOro rpaduka
«OnpepgeneHne MaccoBbIX KOHLEHTPALMI MeTansoB B pa3finyHbIX MPOMbILLIIEHHbIX 06 beKTax»
«OKCTPaKLUMOHHO-PTYOPUMETPUYECKOE OMNPELENEHNE MAaCCOBOW KOHLIEHTpaLmMn heHonoB»
«dnyopumeTpuyeckoe onpegeneHne pubodnasnHa B pacTBopax»

«Onpegenenne Boabl B CMECU «YKCYCHas KACMOTa - BoAa» CneKTpohoTOMETPUHECKUM METOLOMY
«CnekTpodoTOMETPUYECKOE ONpeaeneHne Xxpoma 1 MapraHua npyu COBMECTHOM NPUCYTCTBUU B CTaNAX»
«MpeHTndmrkaums nonnmepHbix nneHok no MK cnektpam nornoweHnsay

«MMpurotoBneHne ob6pasLOB MOHOOOMEHHbLIX MaTepranoB Ans aHanu3a metogoM VK cnekTpockonumn»
«MpeHTndmrkaums noHHblx popm nonnamagonuta AHKB-2»

«KonunyecTtBeHHbIN aHann3 UK cnekTpoB No N3amepeHuntio MIHTEHCUBHOCTU CNEKTParbHbIX NOI0C»
«Onpepgenenne MaccoBOW KOHLIEHTPaLMK caxapo3bl B BOAHOM pacTBOPE MO NoKasaTemnto NPeromneHmsy.
«PedpakromeTpuyeckoe onpeaeneHme KOHLEHTPaLMM MMuLeprHa B BOAHOM pacTBOpe MeTogoM J06aBOK»

«JlasepHo-nHTEpPhEepoOMETprUECKOE N3YyYEHNE KUHETUKM COPOLIMN apoMaTUYECKUX aMUHOKUCIIOT MOHOOBMEHHBIMM
MemMbpaHamu

OnuncaHune TexHomnorMm nposegeHunA

JNNabopaTopHble paboTbl BKMOYAOT CaAMOCTOATENbHYIO MPopaboTKy TeopeTuMyecKkoro maTepuana
obyyalowmmcs, u3yyeHMe MeTOAMK TMpPOBEAEHMS W NNaHMpOBaHUWE JKCMEpPUMMEHTa, OCBOEHME
n3mepuTenbHbIX CpeacTs, 06paboTKy M MHTepnpeTaumio aKCnepuMMeHTanbHbIX AaHHbIX. B psa pabot
BKIIIOYEHbI  KOHTPOSbHblE 3aaHusi MO  OMPEedErieHNt0 HEWU3BECTHbIX KOHLEHTpauui  BELLECTB,
BblJaBaeMbIX NpenoaaBaTeNeM.



Mpun 3awmTte nabopatopHon paboTbl (coade oTyeTa O ee BbINONHEeHUU) OBy4valoLWMNCs OOSMKEH
ymMeTb O0OBbACHATb Lenu, 3agayn, xon npoBedeHus paboTbl, ee pe3ynbTaTtbl, CAENaHHblE BbIBOAbBI, a
TaKKe OCHOBHbIE KOHCTPYKTUBHbIE 0COOEHHOCTN UCNONb3yeMoro 06opyaoBaHus.

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

Kpumepuu oueHku nabopamopHoul pabomsi

YpoBeHb
Kputepun oueHnBaHns KOMNeTeHUMN cchopmupoBaHHocTyH | LLkana oueHok
KOMMNEeTEHLINN

Obyyarowulica enadeem meopemudyeckuMUu OcHogamMu  Memodos
aHanu3sa, nabopamopHasi paboma 6bIrnofHeHa, cOenaHbl pPasuslbHbIe lMoabiweHHbIl
HabmodeHusi u 8b1800b! (donyckaromces HeKkomopsble ypo8eHb
MariocyulecmeeHHble owubku, Komopble cmydeHm ob6Hapyxueaem u| ba3oebil yposeHb
bbicmpo  ucripasnsem  caMocmosimesibHO  unu - npu  nomowiu| [lopozossili yposeHb
npenodasamesieM)., HmMoO cOOMBEMCcMeyem 0C80EeHUK KoMIemeHyud.
Obyyarowulicas He 3Haem MemoOUKU 8bIMOMHEHUS rpakmu4eckol
pabombl U ee meopemuyecKux OCHO8, HE MOXEm CaMOCMOSMEerbHO
nposecmu uccriedosaHue, dennaem 2pybbie owWUbKU 8 UHMeprpemayuu Heydosnemeo-
MOMy4YEeHHbIX pe3ynbmamos, He Moxem cgopmynuposams 6bi8o0kl, pumersnbHo
oghopmumb  pabomy, 4UmMoO  coomeemcmeyem He  OCBOEHUI
KomremeHuyud.

3aumeHo

MNepeyeHb 3agaHnM ANA TECTUPOBAHUA:

MNMK-1 CnocobeH ocyluecTBNATbL KOHTPOSIb Ka4eCTBa Cbipbs, KOMMNOHEHTOB U BbiMyCKaeMown
NpoAyKUUM XMMUYECKOro HasHa4YeHusl, NPOBOAUTL NAacNopTU3aLMIi0 TOBapHOM NPoAYKLUU

1) TecTtoBble 3agaHns
Kputepum oueHMBaHua:

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

1. TeXHNYECKMIn OOKYMEHT C AeTanbHOM MHGOPMaLUMen 0 ToBapax U C pacLUMPEHHbIM ONUCaHMEM
XapakTepUCTUK — aTO

a) nacnopT KayecTBa Ha NpoAyKLuUo

©) NpoToKON UCMbITaHNSA

B) cTaHOapT

r) nacnopt 6e3onacHOCTK n3genus

2. KoHTpOonb kadyecTBa Cbipbsi M MPOAYKLUNN XMMUYECKOTO Ha3Ha4YeHns — 3TO ...

a) cobnogeHne yCTaHOBMNEHHbIX 3aKOHOAATENbCTBOM HOPMATUBHBIX TPEOOBAHUA HA BCEX aTanax
NPON3BOACTBA U XpaHEHUS NPOOYKLMN.

0) npoBepKa COOTBETCTBUA NOKa3aTerien KauecTBa NpPoAyKLUN YCTaHOBMEHHbIM TpeboBaHUAM
B) ngeHTndmkauna 6paka (HeCoOOTBETCTBYIOLLEN NPOAYKUUN) U peanu3aums 4eNCTBUMA MO yNpaBneHnio
Takon npoaykumnem;

r) obecneveHne NCNpaBHOCTN CPEACTB UCTbITAHUSA U U3MEPEHNS, KOTOPLIMU ONpeaensaeTca Ka4ecTBo
npoayKumn.

3. [JOKyMEeHT, KOTOPbI COAEPXMUT pe3ynbTaTbl UCCrefoBaHWU (MCNbITAHUN) N U3MEPEHUI, HA OCHOBaHU
KOTOPbIX NPUHUMAETCS peLleHne 0 COOTBETCTBMM NpOoayKUMn TpeboBaHMAM TEXHUYECKUX pernameHToB,
OOKYMEHTaM Mo cTaHgapTM3aumm unm ycrosmsmM 4OroBopoB, - 370 ...

a) atrectaT

6) 3HaK COOTBETCTBUS

B) cepTudmKkaT COOTBETCTBUSA

r) NPOTOKON UCMbITaHUA



4. Ykaxute cTaHgapTHYO onepaumio npy npoBedeHnn hoToOMeTPUYECKNX M3MEPEHUI MPOAYKLIMM
XMMWYECKOro NPOVN3BOACTBA:

a) TepMMYeCcKoe pasnoxeHune npobbl

0) BbIGOP aHaNUTUYECKOM ANIMHbI BOJIHbI

B) CTaHOapTM3auust TUTpaHTa

r) NnepeBoA aHanM3nMpyemoro KOMNoHeHTa B 0CafoK

Kntoum k Tecty

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

2) 3agaHns OTKPbLITOro Tmuna

KpuTtepuu oueHuBaHus:
1 6ann — yka3saH BepHbIA OTBET;
0 6annoB — yKka3zaH HeBepPHbIN OTBET.

1. Kakon meToa NpMMeHsT AN OAHOBPEMEHHOIO onpeaerneHns 1 pasneneHns HeCKOSbKMX
KOMMOHEHTOB B Cbipbe N NPOAYKLUMU XMMUYECKNX NPOM3BOACTBA?
OTBeT: Xpomatorpadus.

2. Kakon annapatypon Heo6xoaumMo nonb30oBaTbCA NPU aHanu3e HeoOPraHNYeCcKoro Cblpbs
MONeKynapHo-abcopOLUMOHHBIM METOOOM B BUAMMON 0bnactn?
OTtBeT: hoTOMETP (POTOINEKTPOKONOPUMETP).

3) 3agaHna 3akpbITOro TMna
Kputepum oueHMBaHusA:

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

1. ABnsAeTcs N cTaHOApTHOW onepaument pasnoxeHne odpasLa Cbipbsi MOKPbIM UM CyXMM Cnocobom
NPy KOHTPOJSIEe ero KayecTsa MeTO4OM 3MUCCMOHHOW hboTOMETPUM NNaMeHn?
OTtBeT: ga

2. Mpun boTOMETPUYECKOM KOHTPOJSIE KayeCTBa BbiMyCKaeMow NpoayKLMKn NOrmnoLeHne ceeTa criegyet
namepsite B obnactmn UK?
OTtBerT: HeT.

MNMK-2 CnocobeH BbIOMpaTh TeEXHUYECKNE CpeacTBa U MeToAbl UCNbITAHUMA OO BLEKTOB
HeopraHM4ecKom XMMUM ANA peLleHUs TeXHONMOrM4Yecknx 3agay, nocTaBneHHbIX CNeLManmucTom
6onee BbiCOKOM KBanudukauum

1) TectoBble 3agaHns
Kputepuu oueHnBaHua:

1 6ann — yka3aH BepHbI1 OTBET;
0 6annoB — yKa3aH HeBepHbIN OTBeT.

1. Boibepute meToA, ncnonb3yemblvi AN onpeaenexHnsi Cynb@aToB B Cbipbe Y MPOMEXYTOYHbIX
npoayKTax npu Npou3BoACTBE CEPHOM KACMOTbI:

a) npsmMasa NoTeHUnomeTpus

0) TypobuanmeTpus

B) nogomeTpus

r) oToKONOpPUMETPUSA



2. Boibepute meToAa, MCNONb3yeMbln 41K ONpedeneHns HUTpaToB B TEXHUYECKOM obpasLe cenuTpsbl:
a) npsimasi NoTeHLMOMeTpUSA

6) TypbnagnmeTpus

B) nogomeTpus

r) KOMMEeKCoHOMeTpUS

3. BblbepuTte meTon Ans onpeaeneHnst HeopraHN4Yecknx KOMMOHEHTOB HEN3BECTHOWM NpMpoabl 13
Habopa MMeIoLLIMXCS:

a) aM1CcCcUoHHas OTOMETPUS NaMeHu

6) aTOMHO-CKaHMpYoLL@as MUKPOCKOMNKUS

B) XpOMaTO-Macc-CneKTpoMeTpUs

r) KOMMIeKCoOHOMEeTpUS

4. YTO0 He aABNAeTCA CTaaMen aHanMTUYEeCKoro npotecca:
a) N3MepeHne aHanUTU4YecKoro curHana

©) npobonogrotoBka

B) 06paboTka pe3ynbLTaToB U3MEpPEHUs

r) npo6ootbop

A) HanucaHMe NacnopTa XMMMUYeCKOM NpoayKLUU

5. Kakon meTtog He TpebyeT npeaBapuTenbHOro nepeesoga npodbl TBEpAOro BeLLECTBA B pacTBOp:
a) SMUCCUOHHas OTOMETPUS NMriaMeHun

6) UK-cnekTpockonus

B) rpaBMMeTpUS

r) TUTPUMETPUS

Kntoum k Tecty

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

2) 3agaHng OTKPbLITOro TMna

Kputepuu oueHMBaHuaA:
1 6ann — ykasaH BepHbIA OTBET;
0 6annoB — yKka3aH HeEBEepPHbIN OTBET.

1. YkaxuTte, B KAKOM BapuaHTe xpoMaTtorpadmyeckoro pasgeneHms MOXHO MonyyYnTb BCE KOMMOHEHThI B
ymncTom Bmae?
OT1BeT: JNt0eHTHas (NposiBUTENbHAs)

2. YKaxute oM3nKO-XMMMYeCKNn MeTo aHanuaa npu npon3BoLCTBE HEOPraHNYECKNX BELLECTB,
OCHOBAaHHbIN Ha U3MEPEHUN N3MEHSIOLLENCA B pe3yfnbTaTe XMMUYECKON peakumm 3NeKTponpoBoaUMOCTH
nccnegyembix pacTBOPOB.

OT1BeT: KoHOykTOMETPUS

3. Kakon meToq onNTUYECKOW CNEKTPOCKOMNMM NO3BONSAET ONpPeaesnisaTh TOMNbKO LWENOYHbIE U
LLieNTOYHO3EeMESTbHbIE MeTan bl B 00pa3suax MMHeparbHOrO Chipbsi?
OT1BeT: AMUccMoHHasa boTomeTpus nnamenn (MnameHHas oTomeTpus).

3) 3agaHna 3akpbITOro TMna
Kputepuu oueHuBaHuaA:

1 6ann — yka3aH BepHbI OTBET;
0 6annoB — yka3aH HeBepHbIN OTBET.

1. MOXXHO N KATUOHbI KanbUMsi U MarHus yaanuTb U3 Cbipbsi U MPOAYKLMM XMMUYECKOro NpoM3BOACTBA C
NMOMOLLIbIO MIOHOOOMEHHBIX CMOM?



OTBeT: Oa.

2. Npn npobonoaroToBKe MUHEPAIbHOMO Chipbsl CNOCO06 pasnoXxeHus oopasla BbioMpalT ucxods u3
da3oBoro cocraea u Luenen aHanmsa?
OTBerT: Oa.

OnucaHne TexHonormum nposeneHnA

KoHTponbHO-U3MepuTenbHble MaTepuanbl TEeCTUPOBaHWSA BKMYalT B cebs TeopeTudeckue
BOMPOCbl W  3adayn, MO3BONSOWME OLUEHUTb 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 BUAE C 3anofIHEHWEM NIUCTOB OTBETOB.

4. C60op BOMPOCOB U NNCTOB OTBETOB.

5. NpoBepka NMCTOB OTBETOB.

Bo Bpemsa TectupoBaHusa obyvarommcsa 3anpeLlaeTca pasroBapmBaTtb, XOAUTb MO ayauTopum,
Nnosfib30BaTbCsl COTOBbIMU TenedoHamu, Linaprankamy, KOHCnektamm, ydyebHukammu n gpyrom yvebHo-
MeToanyeckon nutepatypon. CTydeHTbl, HapyLMBLUME NepedvncrieHHble TpeboBaHus, ygansawTca C
TECTUPOBaHWS.

TpeboBaHNA K BbINOMHEHMIO 3aaHUA (UKW LKarbl U KpUTEPUM OLIEHNBaHUS)

[na oueHmBaHnA pe3ynbTaTtoB TECTUPOBAHUA UCNOJIb3YETCA LWWKaNa: «3a4TeHO», «HEe 3a4TEeHO».

OueHKa Kputepum oueHok
3aymeHo 70 % u bonee npasusibHbIX 0OMEEMmo8
He 3aumeHo Meree 70% npasuribHbIX 0mMeemos

20.2 NMpomexxyTo4HaA aTrectauma

lMpomexxyTovHasa aTTecTaums no AMCUMNINHE OCYLLECTBAAETCS C MOMOLLbIO CreayoLwmnx
OLEeHOYHbIX CpPeacTB:

CobecedosaHue o bunemam K 3a4emy ¢ OUEeHKOU

Mepe4vyeHb BONPOCOB K 3a4eTy C OLIeHKOM:

1. 3akoHbl P® n obsa3aTtenbHble ans Poccun mexayHapodHble MpaBoOBbIE aKTbl, perynupyoLme
opraHm3aumio 1 NpoBeAeHNE 3KONOrMYECKON SKCNEPTU3bI.

2. lNoa3akoHHbIE HOPMATMBHO-MPABOBLIE aKTbl OPraHOB BIACTU U yrpaBreHus deaepasnbHOro ypoBHS 1
YpOBHs cybbekTa begepaunm, perynupyroLLmne aKoNormYecKyo 3KCnepTmay.

3. MMaBHble HOPMaTUBHO-NPAaBOBbLIE AOKYMEHTbBI CNeLmanbHO YNOSTHOMOYEHHbIX B 0B11acTh 3KONOrM4yeckomn
3KCMEepTM3bl FOCYAaPCTBEHHbIX opraHoB PO.

4. OCHOBHbIE NHCTPYKTMBHbIE N HOPMATUBHO-METOANYECKUE AOKYMEHTHI U MaTepuarbl MUHUCTEPCTB,
BELOMCTB, CMeLManm3npoBaHHbIX rOCYAaPCTBEHHbIX YYPEXAEHMIN N OpraHM3aumi B 001acTu aKONorm4eckom
3KCMEepTn3bI.

5. [JokymMmeHTbI 1 MaTepurarbl OOLEeCTBEHHbIX OpraHn3aLmn, Apyrvx pugn4eckux nuy o6 opraHmM3aumm u
NpOBEAEHMN 3KONOrMYECKon akcnepTuabl B Poccun 1 3a pybexom.

6. CTpykTypa 1 cogepxaHue PykoBoACTBa MO 3KONOrM4eckomy 060CHOBAHMIO /MM SKONOTMYECKON
3KCnepTM3e NPegMHBECTULIMOHHOW, NPEANPOEKTHON 1N NPOEKTHOW LOKYMEHTaLMN.

7. Cogepxxanve CnpaBoYHMKa NO opraHu3aumny 1 NPOBEAEHMWIO FOCY4apCTBEHHON IKONOrMYECKOn
3KCNEepTU3bI.

8. CopepxaHve PernameHTa no opraHnsauum 1 NpoBeAeHNI0 00LLECTBEHHOW 3KOJTOMMHYECKON IKCNEPTU3bI.

9. Copepxanve CrnpaBo4YHMKa NO OpraHM3auny 1 NPOBEAEHMIO OBLLECTBEHHOW 3KONOTMYECKON
3KCMEepTU3bI.

10. Mopsgok pa3paboTku N yTBEPXKAEHMS IKONOMMYECKUX HOPMATUBOB BbIOPOCOB 1 COPOCOB
3arps3HSOLLNX BELLECTB B OKPY)KatoLLytO MPUPOAHYIO cpeay.



11. F'oCTMPOBaHHLIE METOLAMKN KOHTPOS OOBLEKTOB OKpPY)KatoLLEN cpefbl, TEXHONMOIMYECKMX NPOLLECCOB U
npoayKuuu

12. MNpaBa 1 06593aHHOCTM aKKPEAUTOBAHHOW aKOaHaANUTUYECKON abopaTopum.

13. MNMpaBuna cocTaBNeHUs YacTHbIX U CBOOHLIX 3KCNEPTHbLIX 3aKITHOYEHWA.

14. MeToagmMyeckme OCHOBbI OLIEHKN N pernaMmeHTMpoBaHnsl aHTPOMOreHHOro BIMAHNA Ha Ka4yeCcTBO
NOBEPXHOCTHbIX BOA.

15. M'rneHnyeckne TpeboBaHNs K Ka4eCTBY BOALI CUCTEM MUTLEBOrO BOLOCHaOXeHMs. CaHUTapHble
npasura v HoOpMbI.

16. KoHTponb KayecTBa NUTLEBOW BOAbI.

17. MeTogbl onpeaeneHuns obLwmx ranyecknx CBONCTB XO3ANCTBEHHO-MUTLEBOW BOAbI.

18. MeToabl onpeaeneHns cogepxaHusa XMMMYeCcKnx BeLLecTB B MUTLEBON BoAE

19. OueHka cTeneHn onacHOCTU 3arpA3HeHNs NOYBbI XMMUYECKUMU BELLLECTBAMM.

20. Hopmbl NOrpeLuHOCTN n3MepeHUin NokasaTens coctaBa 1 CBOMCTB BOf, NOYBbI 1 aTMOcdepbl.

OnucaHue TexHonormm nposeaeHns

lMpomexyToyHas atrectaums NpoBOAMTCA B COOTBETCTBUM C [lonoxeHuem O MpPOMEXyTOYHOM
aTTecTaumn obyyaroLmxca no nporpamMmmam BbicLLero obpasoBaHus.

KOHTpOmnbHO-M3MepUuTenbHble Matepuarnbl MPOMEXYTOYHOM aTTecTaumuM BKYalT B cebs
TeopeTnyeckne BOMPOCHI, MO3BONAKLWME OUEHUTb YPOBEHb MOMYYEHHbIX 3HaHUKW, MO3BONSAKLINE
OLEHUTb CTeneHb CCPOPMUPOBAHHOCTU YMEHUN.

TexHonorus npoeeneHna 3avyeTa C OLIEHKOWN

1. Boigaya 6uneToB K 3a4eTy C OLEHKOW M YUCThbIX TINCTOB OTBETOB. (BUneThbl K 3a4eTy C OLEHKON
BblgatoTcst 00yyatowmMmcsa MHOUBNAYanbHO).

2. dukcupoBaHMe BpeMeHuM Hayana v goBedeHue [0 CTYAEeHTOB BPEMEHM OKOHYaHWSA 3ayeTa C
OLIEHKOMN.

3. OTBeTbl oby4varowmxcs Ha GuneTbl K 3a4eTy C OUEHKOW B MUCbMEHHOM BuAEe C 3anofiHEHUEM
nucToB oTBeTOB. ([1pn HEOBXOANMMOCTUN B HUX KPOME TeKCa NPUBOASATCS PUCYHKU, CXeMbl, Tabnuupl,
anarpammbl).

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

5. lNMpoBepka NMMCTOB OTBETOB U BbICTaBIEHNE OLIEHOK.

Bo Bpemsi 3ayeta C oOueHKOM oOOy4varoWMMCs 3anpeliaeTcs pasroBapuBatb, XOAWTb MO
ayauTopum, Nonb3oBaTbCsi COTOBLIMU TenedoHamu, Lnaprankamm, KOHCNekTaMu, y4ebHukammn n apyrom
y4yebHO-MeToaMYEeCKON nUTepaTypol, a Takke BHOCUTb MOMETKM B 3K3aMeHaUWOHHble OGuneTol.
CTyQeHTbl, HapyLuMBLUME NepeyncrneHHble TpeboBaHUs, yaansitoTcs ¢ 3a4eTa C OLEHKOM.

TpeboBaHUSA K BbIMOSTHEHWIO 3a4aHWUIA, LUKanbl U KPUTEPUM OLEHMBAHMUS
Mpw oueHnBaHMM pe3ynbTaToB 00yYeHMS Ha 3a4eTe C OLEHKOW MCMONb3YHTCA Creaywmne nokasarenu:
1) 3HaHKe yyebHoro martepmana gUCUNNINHBI;
2) yMEeHNe NpUMEHATb TEOPETUYECKME 3HAHWS OIS PELUEHUS NPAKTUYECKMX 3a4ay;

3) BnageHue TeopeTmyeckuMm OCHOBaMM AUCLMMINHBI, CNOCOGHOCTL MNMIOCTPUPOBATL OTBET
npumepamu, haktamu, JaHHbIMU HayYHbIX MCCReaOoBaHWA.

[lns oueHrBaHuUs pesynbTaToB 00yYeHMs Ha 3a4eTe C OLLeHKOM ucnonb3ayeTcs 4-6annbHas Lwkana:
«OTIIMYHOY, «XOPOLLO», «YAOBMETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

lMokaszaTenn OCTUKEHNSA 3a4aHHOr0 YPOBHA OCBOEHUA KOMNEeTeHUUW:

Kputepumn oueHnBaHns KOMNeTeHL M YpoBeHb LLIkana oueHok
chopMMpPOBaAHHOCTH
KOMMeTeHUun

lNonHoe coomeemcmeue omeema o0by4arouie20cs lNosbiweHHbIU OmnuyHo

8bICOKOMY YPOBHIO OCBOEHUSI HEOOX0OUMOU KOMNEemMeHyuU. | ypoeeHb
lMpodemoHcmpuposaHo 3HaHue y4ebHOo20 Mamepuana
OUCUUNNUHBI, yMEeHUe NPpUMeHsSIMb meopemu4yeckue




3HaHus 0151 peweHuUs pakmu4yeckux 3adad, ernadeHue
meopemu4YecKUMU 0CHog8aMu OUCUUIIIUHbLI, CTOCOBHOCMb
usroCmpuposames omeem rnpuMmepamu, chakmamu,
GaHHbIMU Hay4HbIX uccriedosaHull

LocmamouyHoe coomeemcmeue omeema obydyarouje2ocs ba3soebili yposeHb Xopouwo
6a3080My YPOBHKO 0C80EHUSI HEOBXOOUMOU KOMIemeHyUU.
Obyyarowutics daem ripasurbHble 0meembl Ha
00roHUMesibHbIEe 80MPOChl, HO HEA0CMamoYHO
OeMOoHCmpupyem yMeHue NpuMeHsIMb meopemuyeckue
3HaHUs 011 peweHuUs Npakmu4yeckux 3adau.
YdoenemeopumernbHoe coomgemcmeue omeema lNopozosnkll yposeHb | Ydoenemeopu-
obyuarouie2ocs ypoBHI0 0c80€eHUS Heobxodumoli mesibHO
komniemeHyuu. Obydarowutics daem HernosHble omeemsi
Ha dorosiHUmesibHble 80rpPOChl, 0eMOHCMpPUpPyem
Yacmu4Hbie 3HaHusi y4ebHo20 Mamepuarna OuUCUUNIUHbI,
usu He ymeem rpuMeHsime meopemudeckue 3HaHus Orst
peleHUs npakmu4yeckux 3aday.
HeydosnemeopumernbHoe coomeemcmeue omeema - Heydosnemeopu-
obyuarouie2ocs ypo8HI0 0C80eHUST Heobxodumoli mesibHO
komnemeHuyuu. Obyyarowjutics deMoHcmpupyem
OMpbIBOYHbIE, (hpacMeHmMapHbIe 3HaHusi, doryckaem
epybbie npuHyunuabHble oWubKU npu U3noxeHuu
y4ebH020 Mamepuarna OUCUUNUHbI, KOMOopbIe HE
ycmpaHeHbI riocre AornonHUMmMernbHbIX HagoosaWUX
80r1POCO8, YMO CO0MBEMCM8yem He 0C8OEHUIO
KomnemeHyud.

3adaHus pasdena « TecmupogaHue» PeKOMEHAYHMCS K UCM0/Ib308aHUK0 MpU nposedeHuU
OuasHocmu4yeckux pabom ¢ Uesibio OUEHKU OCmMamoYHbIX 3HaHUU Mo pe3yribmamam 0C80eHUs1 OaHHOU
oucyurniuHsbI.
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