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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIbHOI ITPOI'PAMMEBI

I.1.

TpeboBanust K MpenBapUTEIbHON MOATOTOBKE 00YYAIOUIMXCS, MPEIIISCTBYIONINE

Y COITyTCTBYIOIME NACHUIUIMHBI, HA KOTOPBIX OCHOBBIBACTCS U3YyUEHUE TaHHOM:
JUCLUUIUIMHBL TporpamMmbl OakanaBpuata: Heopranuyeckas Xumus, AHaJIUTHYECKas
xumus, Oprannueckas xumusi, Puznyeckas XUMHUs.

1.2.

JIMCUUIUIMHBI, KypCOBble paOOThl U MPAKTUKH, IS KOTOPBIX OCBOCHHUE TAHHOMN

JTUCIUTITMHBI HEOOXO0IMMO KaK TPe/IIIECTBYIOMIEE:

HpOI/ISBOI[CTBeHHaSI IIpaKTUKa:

Hay4yHO-HcCcIeoBaTenbckas paboTta (oOs3arenbHas),

[Tpon3BoACTBEHHAS MPAKTHKA: TIPEAAUIIOMHAS TTPaKTHKa (00s3aTeNbHas)

2. OIMMCAHUE JUCHUITIIMHDBI

2.1.  OOmas xapakTepucTUKa

HaunmenoBanue nokasaress

3HayeHne moKa3aTeias

HasBanue 0O6pa3oBaTelbHON MTPOTrpaMMBbI

04.05.01 ®ynnamenTanbHas U MPUKIIaIHAS
XUMHUS (TIporpamMma CreagInTeTa)

[udp 1 Ha3BaHUE B COOTBETCTBUHU C
y4€OHBIM TIJIAHOM

b1.B./IB.5.1 Metoas! aHanu3a NpupoIHbIX U
MTPOMBINIIICHHBIX 00bEKTOB

YacTbh 00pa3zoBaTeabHOI NporpaMmbl

BapuaruHas yacTb: BbIOOp 00yyaromerocs

KonmgecTBo 3a9eTHRIX CAWHUI / BCero 4acos

5/180

2.2.  Pacmpenenenue yacoB 1o opMam U NepruoaaM 00ydeHHUs
OO011E€ KOJIMYECTBO YaCOB
o | E camMocCTosi-
dopma gl 3 .
> | £ | Jekuu- | jabopa- | MPaKTH- | TEAbHOH ®opma
00y4eHus N BCETO

5] OHHBIX | TOPHBIX | YECKHX | paboThI + KOHTpPOJIA

KOHTPOJIb
Ovynas 1 1 39 26 — 115 180 JK3aMeH

3. HEJU JUCLUTUTAHGI

any6J1eHHa;1 IoAroToBKa B obnactu TCOpUU U TIPAKTUKH XHUMHUYCCKOT'O aHalin3a

NPUPOAHBIX W TPOMBIIIICHHBIX OOBEKTOB, (DOPMHPOBAHWE CHCTEMBI 3HAHWH, IMTO3BOJISIOUICH
HOJIy4aTh JOCTOBEPHYIO HH(POPMALIUIO O COCTOSTHUM OKPY>KAIOIIEH cpelibl, KauecTBE MPUPOIHBIX
Y TIPOMBILIUIEHHBIX 00BEKTOB.

4. KOMITETEHIMH OBYYAIOIMEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHUMA KOMITIOHEHTA OBPA30OBATEJIBHOU ITPOT'PAMMBI, X NTHIAMKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUM A

Kommerenmyu WunukaTopsl Pe3ynbrarhl 00y4eHus
[K-1. IIK-1.1. Ucnons3yer | [IK-1.1.1. 3HaeT npuHUUIIBI METOJOB aHaIU3a
Cnocoben COBPEMEHHOE OPUPOIHBIX W MPOMBIIUICHHBIX ~ OOBEKTOB,
TUTaHUPOBATh (GU3NKO-XUMHYECKOE | 0COOCHHOCTH MPOO00TOOpa M MPOOONOATOTOBKH,
paboTy u BBIOMpPATH | 000PYJOBAHHE /IS Cenu(uKy OINpEeNCHNUs aHAJIUTOB; TPHPOIY
a/ICKBaTHBIC TIOJTyYCHHS U AHAJMTUYECKOTO CHUTHAJIAa B METOJax aHalu3a,
METOJIbl  PEUICHUs | UHTEPIPETAIHU MEKIYHAPOAHBIA  YPOBEHb HCCIENOBAaHUHA B
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HAy4YHO-
HCCIIEN0BATEILCKUX
3a/1a4 B BHIOpaHHOM

o0JIacTH  XMMHUHU,
XUMHYECKOU
TEXHOJIOTMHM  HWJIH

CMEXKHBIX C XUMHUEN
HayKax

JIOCTOBEPHBIX
pe3yabTaToOB
HCCIICIOBAHUS B
BbIOpaHHOI 001acTH
XHMHH, XUMAYECKON
TEXHOJIOTHH WJIH
CMEXKHBIX C XUMHUEH
HayKax, MPUMCEHSIS

B3aHMMO/IOIIOJIHSAIOIINE

METObI

00J1aCTH XUMHUYECKOTO aHaN3a, TPEOOBaHUS K MX
TOYHOCTH, ‘IYBCTBI/ITGJH:HOCTI/I, CCJICKTUBHOCTHU U

Ap.
[IK-1.1.2. VYmeer BbIOUpaTh MOIXOASIINE
(panoHaILHBIC) METO/IbI onpeeeHus

AQHAJIUTOB, UCXOJI U3 CBOMCTB aHANWTa, 0OBEKTa
ananu3a, TpedoBanuii ['OCT, 3akazumka u np.;
paboTaTh Ha COBPEMEHHOM HAyYHOH ammaparype

HUCCICOOBAaHU

5. I[TPOITPAMMA JUCIAITJIMHBI

HasBanue teMpbl

Kpatkoe conepxanue TeMbl (BOIIPOCHI TEMBI)

Paznen 1. MeToibl aHanmm3a OKpy:Karolieu cpeibl

Tema 1. Ananutuueckas
ciyx6a. IlpoBepka wu
aTTecTalus METOJIMK
XAMUYECKOr0 aHaJIN3a.

Crpykrypa, ¢dynkuun. OpraHuzanusi U aKKpeAUTAIUs aHATUTHYECKOM
naboparopun. YpOBHM akkpenurtanuu. PaspaboTka u arrectanus
METOAMK aHalu3a. Bamupanus METONUMK aHamu3a: MPEelU3UOHHOCTD,
NIPaBUJIBHOCTb,  CEJIEKTUBHOCTb, IMpEAEN  ONpeAesieHns W Jp.
HccnenoBaHue yCTOMYMBOCTH METOAMKH aHAIU3A.

Tema 2. Konrtpons | ObGecnieueHne KadecTBa pe3yJibTaTOB aHalu3a. MeTOasl KOHTPOJS
Ka4ecTBa KayecTBa AaHAJUTHUYECKUX pPadOT B 00JacTH aHaIM3a NPUPOAHBIX U
AQHAIUTUYECKUX PA0OT B | MPOMBIIIICHHBIX 00bekTOB. [Ipuniunel GLP. Buytpunaboparopusiii u
obnactu aHajM3a | BHEIIHUM KOHTPOJb KauecTBa aHainu3a. KOHTPOIBHBIE  KapThl,
MPUPOTHBIX U | KOHTpOJIbHBIE TOUKH. [lonuTHKa U cuCTEeMa KayecTBa B aHATUTUYECKOM
MPOMBITTUICHHBIX nabopaTopuHu.

00BEKTOB. GLP —

xopotrasi jJabopaTopHas

MPaKTHKA.

Tema 3. Boma kak | Kimaccudukanus Boga. CoBpeMEHHOE COCTOSIHUE METOJOB aHAU3a BOJI.

00BEKT aHaIH3a

OcHOBHBIE aHAIUTUYECKHE TMPOOIEMBI: OmpeeneHne O000OIEHHBIX
MOKa3aTeNield KadecTBa BOJI, BEIIECTBEHHBIM aHanmm3. [IpoGoorbop u
XpaHeHue mpod. MeToapl aHanM3a MPUPOAHBIX W CTOYHBIX BOJ IO
TOCyaJapCTBCHHBIM H MCXKAYHApPOJHBIM CTaHAapTaM. ABTOMaTI/IBaIII/Iﬂ

KOHTpPOJII  KayeCTBa  BOM. MeTtobl OIIPECACIICHUSA O606H.I€HHLIX
(1)I/ISI/I‘~ICCKI/IX n XHUMHUYCCKUX MmokKa3arelei KadceCTBa BOJbI:
Mpo3pavYHOCTH, MYTHOCTHU, IBETHOCTH, BOAOPOJAHOI'O0 IIOKA3aTCJIA,

MIEJIOYHOCTH, PACTBOPEHHOTO KUCIIOPO/Ia, OKUCIIIEMOCTH, XUMUIECKOTO
u Ouoxumuyeckoro motpednenus kucnopona (XIIK wu BIIK).
buorectupoBanue kak crmoco0 OIEHKM KadecTBa BOJ. PamuanuoHHBIN
KOHTPOJIb. Kontpons TOKCUYHOCTH BOJIBI. Omnpenenenue
WHIMBUAYATbHBIX HEOPTraHMYECKMX KOMIIOHEHTOB BOJ: XJIOPHJOB,
bTOpUAOB, HUTPUTOB, HUTPATOB, (ocdaToB, CcepOCOIEPIKALIUX
AQHMOHOB, WOHOB aMMOHUS, MIEJTOYHBIX M HIETOYHO-3€MEIbHBIX
MeTannoB. OmnpeneneHne KecTkocTu Boabl. OmnpeneneHre cBOOOTHOTO
xyopa. GopMBI CYIIECTBOBAHUS TSKEIBIX METAIJIOB B BOAAax, MeTombl
OTpefieNieHue TSDKEIBbIX METaUIoB, BKJIIOYas BEIIECTBEHHBIM aHaIH3.
Onenka KadecTBa  NUTHEBOW BOABL. [IpoOiieMbl aHamm3a BOMIBI
CHEIMalbHOTO Ha3HaueHus (OyTtunupoBaHHas u aAp.) I[lpuponnbie
OopraHMuyeckue BemectBa Boj. OOmias  oneHka  coaepiKaHMsl




OpPraHUYECKUX BEIICCTB: OMPEICICHNE OPraHNnIECKOTO yIiepoa, a3ora,
docdopa.

OCHOBHBIC ~ KJIAacChl  3arpsi3HSIONIMX ~ OPTraHMYECKHX  BEIIECTB:
MOBEPXHOCTHO-aKTHBHBIE  BEHIECTBa,  (PEHOJNBI,  HEPTEHPOMYKTHI,
MOJIMAPOMAaTHYECKUE YTIEBOIOPOIBI, a3or-, cepo- u
docdopcoaepkampe TECTUIHUIBI, XJIOPOPTAHUYECKUE COCAMHECHUS
(x7mopcoaeprkanue TECTHIUABI, TOJUXJIOPUPOBAHHBIE  OM(DECHUIIBI,
HOJUXJIOPIUOEH30(ypaHbI, HOJMXJIOPIUOEH30-T1- TMOKCUHBI ).
HNctounukn mnomagaHusi, YCTOWYMBOCTH B OKpYyXKawlled cpene,
TOKCUYHOCTh, METOJIbI M3BJICUCHHUS, KOHIIEHTPUPOBAHHUSI, pa3/ICICHUS U
omnpeneneHusi. MoHOMETpus 1 HOHHAsI XpoMaTorpadusi B aHAIH3E BOI.

Tema 4. Bo3nyx Kak
00BEKT aHaIN3a

Mertposioruueckue  XapakTepUCTUKM B aHAJIM3€  3arps3HUTENeH
atMoc(eprl. Metoabl aHanmu3a BO3AyXa IO TOCYAAPCTBEHHBIM U
MEXXYHApOAHBIM CTaHAapTaM. MOHUTOPHUHT 3arpsi3HEHUs aTMOc(hepsl.
MeTtoapl oTO0pa pob Bozmyxa. OnpeneneHne COeTMHEHUH Cephl, a30Ta,
OoKcHJIa yriepojaa, o3oHa. OmpeneneHue a’po3oieil, acoecta. MeToabl
onpezeNieHus] METaJJIOB, OpraHudeckux coeAuHeHui. OrnpeneneHue
panuoaKTUBHOCTH. AHanu3 BO31yXa JKHIIBIX MIOMELICHUMN.
["a3oananmm3aTopbl I OMpENeNeHUus TMpuMeced B aTMOochepHOM
BO3yXC. ABTOMaTHYECKHE H AUCTAHIOUOHHBIC MCTOAbI B KOHTPOJIC
3arpsA3HEHUI BO3/yXa.

Tema 5. IlouBa Kxak
00BEKT aHaIH3a

OcCo0eHHOCTH TOYBHI KaK 00BEKTa OKPYXKAIOIIEH Cpelbl. XUMHUECKUI
cocTaB mo4B. MeTosbl 0TOOpa U MOArOTOBKH NMpo0 K aHaimu3y. MeToas
UHTEHCU(DUKAIIH TPOOOTIOT OTOBKH.

3agaun  aHAIMTHYECKOro KOHTpois. Ompenenenne  0000IIEHHBIX

nokaszarejeil:  €MKOCTH  KaTHOHHOTO  OOMeHa,  KHCIOTHOCTH,
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHOTO NOTEHIINANA, COJIEpKaHus
JIErKOpaCTBOPUMBIX COJIEH, OMOJIOTUYECKOM AKTUBHOCTH.

OnpeneneHre HEOPraHMYECKUX KOMIIOHEHTOB. AHaIW3  BOJHOU
BBITSDKKM Ha COZEp)KaHUEe HUTPATOB, HUTPUTOB, XJIOPUIOB, CYIb(HaTOB,
MICJIOYHBIX M MIEIOYHO3EMENbHBIX MeTauioB. OmnpeneneHne TSHKEIbIX
METAJIJIOB: BaJlOBOTO COJIEp>KaHUS W TOJIBIKHBIX (GopMm. KoHTponb
KayecTBa M JKojorudeckoirl Oe3zomacHoctd mouBkl mo I'OCT wu
MG)K,Z[YHapOI[HBIM CTaHI[apTaM. HOpMHpOBaHI/IC KadycCTBa IIOYBHEI.
KoHTposb pu3nKo-XMMUYECKUX 1 OOMEHHBIX XapaKTePUCTHUK.

Pa3nen 2. MeToasl aHaimm3a TEXHUYECKUX 00BEKTOB

Tema 6. Iluma xak
00BEKT aHaAIN3A.

. OCHOBHBIEC aHATUTHYECKHE MPOOIEMBbl. XUMUYECKHE BEIECTBA MUIIIHU:
COOCTBEHHbIE MMHHEpPAJIbHBIE M OPraHUYECKUE BEIIECTBA, IMHIIEBbIC
N00aBKH, YYy)XEPOAHbIE  BeIIeCTBA. MeETOAsl HX  HM3BJICUCHHMA,
KOHILIEHTpUpPOBaHus, pasaeneHud. OT0op npod, NOArOTOBKA K aHAIU3Y.
WnTencudukanus poOONOATrOTOBKH.
OmnpezneneHue KOMIIOHEHTOB, OINPEIEIAIOUIMX IHUIIEBYIO ILIEHHOCTh
NpojayKTa: OEIKOB, >KUPOB, YIJEBOJOB, BUTAMHUHOB, aMHUHOKHUCIOT M
JpyTUX OpTaHUYECKUX KHCJIOT.
Onenka 6€30MacHOCTH MUILEBBIX MPOTYKTOB: ONpPEEIeHUEe TOKCHUHBIX
METaJUIOB (PTYTH, MBIIbSAKA, CBUHIA, KaaMHs, OJOBa, MEOU H Jp.),
HUTPATOB, HUTPUTOB, NECTUIUIOB, AHTHOMOTUKOB, KOHCEPBAHTOB,
IUIIEBBIX 100aBOK, N -HUTPO30aMHHOB, MUKOTOKCHHOB U JIp.

Bnusaue ¢anbenukauy NumeBbx NpoayKTOB U MOIUGPHUIIMPOBAHHBIX
pacTeHU Ha UX Ka4eCTBO.

Tema 7. Mertoanl
aHan3a yrJis.

O160p M MOAroTOBKA MpO0O yriis. MeToIbl XUMHUYECKOTO aHAIN3a YT
o 'OCT: onpeneneHne BIaXHOCTH, 30JbHOCTH, CEPBI, BBIXOJIa JIETKUX
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OPOAYKTOB. ABTOMAaTUYECKHME METOAbl KOHTpOJsA Yrias. MeTosl
oTmpesieNieHus] TepMaHusl, XpoMa, BaHaIus, MOIHOeHA, cepedpa, 30J10Ta
U JIp. 3JIEMEHTOB B YTOJILHOM 30171€.

Tema 8. MeTo b1
aHajgh3a METaUIOB U
CILJIaBOB (uyryHa,
cTajei, IIBETHBIX

METAJIJIOB U CILIABOB).

OCHOBHBIC 337249 aHAJIM3a METALIOB M CIIaBoB. CIIOCOOBI OTACICHUS
OCHOBBI IIPU aHAJIU3E YyTYHA, MEAH, HUKENs, amoMuHus. OnpeneneHue
ra3000pa3yomuX BEMIECTB — YIJIEPOJa, CEphl, BOAOPOJA, KHUCIOPOIa,
azota. Omnpenenenue ochopa u kpemuus. OnpeneraeHue JeTuPyOmnux
n00aBOK B YEpPHBIX MeTalaX W CIUIaBax jKeJle3a: Xpoma, MapraHiia,
HUKeJs, BoJbPpama u MonuOaeHa. AHAIN3 MEIbCOACPKAIINX CIIAaBOB
(OpoH3, naTyHeil), amOMHUHUEBBIX U HUKEIEBBIX CIUIaBOB. OmpenencHue
MpuMecel MeId, HUKENs, IIMHKA, CBUHIIA, OJIOBA, MarHus B CIUJIaBax
[[BETHBIX MeTaIoB. OCOOEHHOCTH aHaIHM3a >KapOoNpPOYHBIX CILIABOB,
coaepKaImx HUOOUH, TaHTaJ, IUPKOHUH, TUTaH.
ABTOMaTU3UPOBAaHHBIM KOHTPOJb B IBETHOM M YEPHON METAJUTYPIHUH.

Tema 9. Hedts
HEPTETIPOIYKTHI
00BEKT aHANIH3a

u
KakK

OOume cBoiicTBa W Kiaccudukanus HePTH U HEPTENPOIYKTOB.
Metonpl omnpeneneHus (UINKO-XUMHYECKHX I1apaMeTPOB OCHOBHBIX
BUJIOB TOIUTMBA M Macesl. MeToIbl NCCIeIOBaHU XUMHYECKOTO COCTaBa
HeptH u HedrenpoaykToB. CocTOsSHHUE W TPOOJIIEMBI OIpPEICICHHS
MHKpPOIJIEMEHTHOTO ~ cocTaB  HepTH W HEeTENpOAYKTOB 1O
MEXyHApOAHBIM CTaHIapTaM. AHaJIU3 NPUCAIO0K K TOIUTMBY U MaciaM.
[IpoGnema BbIsiBIeHUs (ambcUPUKAUi OEH3UHOB U HEPTEIPOAYKTOB.
locynmapcTBeHHBIE W MEXKIYyHApOIHBIE  CTAaHIAPTBI  METO/IOB
OIIpeJIeTICHNs] CleloB HepTH W He(TenmpoayKTOB B BOJAX, IOYBAX,
JIOHHBIX OTJIOKEHHSIX, TBEPJIBIX OTXO/IaX.

6.

6.1.

CTPYKTYPA U COAEPXXAHUE JUCHUITIJINHBI

dopma o0yuyeHus — ouHasi, Kypc — 5, cemectp — 19

HaumeHnoBaHwus pa3aenoB u TeM Kommiectso yacos
Jlexn. | Jlabop. | Ilpakr. | CPC+K | Beero

Paznen 1. MeTonpl aHanmu3a oKpyKaroliei
cpeabl
Tema 1. Aranmutnueckas ciyxo6a. [IpoBepka u 3 2 12 17
aTTecTamus METOJUK XUMHUYSCKOI0 aHaJIN3a.
Tema 2. KoHTpoJib KayecTBa aHATUTUYECKHUX 2 12 14
pabor B oOmacTH aHadM3a NPUPOAHBIX U
MPOMBINIUICHHBIX 00beKTOB. GLP — Xxopormmas
n1abopaTopHasi MPaKTHKA.
Tema 3. Bona kak 00beKT aHaIHU3a 6 4 12 22
Tema 4. Bo3ayx kak oOBEKT aHaIu3a 6 2 12 20
Tema 5. IlouBa kak OOBEKT aHAIN3a 6 4 12 22
Paznen 2. MeTtoabl aHann3a TEXHUIECKUX
00BEKTOB
Tema 6. [Tuma xak 0OBEKT aHaIN3a 4 4 14 22
Tema 7. Metopl aHanu3a yris 4 2 13 19
Tema 8. MeTonpl aHaiW3a METAIIOB H 4 4 14 22
CIUUIaBOB (YyTyHa, CTajeH, IIBETHBIX METAJJIOB
Y CILJIABOB).




Tema 9. Hedts u HedTEenmpoayKTsl Kak 4 4 14 22
00BEKT aHAIH3a

NTOI'O [1O KOMITIOHEHTY OIIOIT 39 26 - 115 180

7. OLEHOYHBIE MATEPUAIJIBI (CPEACTBA) IJISI TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALIMUA

7.1.  KoHTponbHBIE BOPOCHI

Paznmen 1

l. CoBpeMEHHOE COCTOSSHUE M TIEPCHEKTHBBI PA3BUTUS METOJNOB  aHAJIN3a
NPUPOIHBIX U MPOMBIIUICHHBIX 00beKTOB. BHenabopaTopHblii aHanm3. BeriecTBeHHBIN aHaMM3.
O060011eHHbIE [TOKa3aTeIN KauecTBa BO/IbI, TOYBBI.

2. XUMHYECKUE CEHCOPHI B aHATN3E TPUPOIHBIX U TPOMBIIIUICHHBIX OOBEKTOB.

3 Mertoasl onpeieNieHus: IpUMeECcel MBIIIbSIKA, CEJIeHa B BOJAE, TOYBE.

4, Merto/ibl OnpeieICHUSI CYMMBI TSKEIJIBIX METAIIJIOB B BOJIE.

5 Mertob! onpeneeHus MUKPOIIPUMECEN METAJIIOB B IIUTHEBOM BOJIE.

6. IlouBa m orxoapl Kak 00BEKTHl aHanu3za. OTOOp MpoO MOYB, MOATOTOBKA K
aHanuzy. Metozsl paznoxenus npo0. MHTencudukanms npoOOnoaroTOBKY.

7. [TonBrkHBIE (GOPMBI COCTUHEHHI AJIEMEHTOB B TIOYBAX, METOJBI W3BJICUCHUS H

OIIPCACIICHUS. HpO6OHOI[FOTOBKa npu ONpeACIICHUU BaJIOBOTO COACPIKaAHUA COCIMHEHU I
9JICMCHTOB B IIOYBax.

8. Mertoapl onpeeneHuss OpraHMYeckuX 3arpsi3HuTeneil (MecTUUuaoB, (GEeHOIOB U
Jp.) B BOJIE U IPYTUX OOBEKTAX.

9. Bopa kak 00bekT ananuza. OT00op npoO BOJbI, KOHCEPBUPOBAHUE, MTOATOTOBKA K
aHanm3y.

10.  Meroas! onpezaeneHus GTOPUIOB B BOJE, OUBE.

11.  MeToasl KOHIEHTPUPOBAHUSA U PA3/AEICHUS B aHATIU3E BOJ.

12.  OmnpezneneHue nokasaresnei kadecTBa MUTheBOM Bojbl. [Ipobiembl aHamm3a BOAbBI
CIEIHAILHOTO Ha3HaYeHUs (OyTHIIMPOBAHHOM | JIp.).

13.  Meroabl onpeeneHuss aHUOHOB B [TOYBE, BOJIE.

14. KouTponmp KadecTBa aHAIUTHYECKHX pabOT B oOiacTh aHamm3a OOBEKTOB
OKpY>Karollel cpe/ibl, MPOMBIIUIEHHBIX 00BEKTOB. AKKpEAUTALMsI aHAIUTHUECKOM 1abopaTopuu.

15.  Omnpenenenrie 0000IIEHHBIX TTOKA3aTeIe KauecTBa BOAbI. METOIbI ONpeIeIeHuUs

okucnsemoctd. XIIK, mepmaHraHaTtHelii HMHAEKC, OOLIEro YIJepoaa, CyXoro OCTaTka M JIp.
ABTOMAaTHYECKHE METO/IbI OTpeieTieHHsT 0000IIEHHBIX ITOKA3aTeIeH ..

16. OrnpenenieHne aKTUBHOTO XJIOPA B BOJIE.

17.  Metozs! onpezeneHus cyiab(haToB, XJIOPUIOB B BOJIE, TOYBEHHBIX BBITSKKAX.

18. CocraBHbIE YaCTH AHATUTUYECKOW METOAUKHU.

19. Ompenenenne XUMHYECKUX  TOKaszareleld KadecTBa BOJbL.  JKecTKOCTb.
CoBpeMeHHbBIE METOIbI OTIPEICIICHHUS KECTKOCTH BOJIBI.

20.  Ompenenenne 00OOIIEHHBIX MOKa3aTeIe KauecTBa BOAbI. MeToabl onpeieaeHus

okucnsieMoctu. XIIK, mepMaHraHaTHbI HMHIEKC, OOIEro yTiepojia, CyXOro OcCTaTka W Ip.
ABTOMAaTHYECKHE METO/IbI ONpeeseHuss 0000IIEHHBIX TOKa3aTeNeH .

Pasnen 2
21. Yrois kak 00BEKT aHaJIN3a.

22. MeTtoasl onpeaeneHusl MUKPOJIEMEHTOB B 30JI€ YIJIEH.

23. MeTtoas! onpeaeneHus BiIaru, 30JbHOCTH, CEPBI B YIJIE



24, MeTonpl aHaauM3a METAUIOB M CIUIABOB (UyryHa, CTajei, IBETHBIX METaUIOB M
CIIJIAaBOB).

25. Coco0OsI OT/ACICHHs] OCHOBHI IIPH aHAJIM3€ YyT'YHA, METU, HUKEJIS, ATFOMUHUSA.

26. OmnpeneneHue JIETUPYIONINX T00aBOK B YEPHBIX METalIaX U CIUIaBax JKejes3a: Xpoma,
Maprasiia, HUKes, BoJibppama u MOIHOIeHA.

27. ABTOMaTU3MpPOBaHHBIN KOHTPOJIb B LIBETHOM U YEPHOI METaIypruu.

28. Hepth 1 HEPTEPOTYKTHI KaK OOBEKT aHATH3A.

29. Metozpl onpeaeneHus: GU3NKO-XUMHUYECKUX IMApaMETPOB OCHOBHBIX BUIOB TOTLIMBA
U Macell.

30. MeTtoabl UCCIIEJOBAaHNS XMMHUYECKOTO cocTaBa He(hTH U HEPTETPOTyKTOB.

31. CocrossHue W MpOOJEMBI OMNPEACICHUS] MHKPOIJIEMEHTHOTO COCTaB HepTH U
HEe(PTEIPOAYKTOB IO MEXKAYHAPOTHBIM CTaHAAPTAM.

32. T'ocyaapCTBEHHbIE M MEXKIyHApPOJHBIE CTAaHAAPThI METOJOB OMNpPEACICHUS CIIEIOB
He(TH ¥ He(PTEIPOTYKTOB B BOJaX, OYBAX, TOHHBIX OTIIOKEHUSX, TBEPIBIX OTXOaX.

7.2 O6pa3zer copepkaHus IK3aMEHAIIMOHHOTO OMIeTa

BUJIET Nel

1.Yronp kxak oObekT aHanmu3a. OTOOp W MOArOoTOBKA MpoO yris. ABTOMAaTHU3ALUSA
nporecca. Metopl onpeaeneHus Biaru, 30JIbHOCTH, CEPBI B yIJIe; FepMaHus, BaHAIUs, Tajuiis U
Jp. B 30J1€ yTJISl.

2. Meroasl ompeneneHuss mpuMeced MbImbsika, ¢ochopa, KpeMHUS B BOJE, IMOYBE,
MeTaJulax U CIlaBax.

3. Meronbl nACHTUGUKAIINH U OMIPEIEIICHHS 30J10Ta.

4. Bo3myx kak 0ObeKT aHanm3a. [ a3oaHanu3atopbl AJiA OMpENENICHUs MpHUMecei B
aTMOC(hepHOM BO3/yXeE.

VYTBepkIeHO Ha 3aceqaHuy Kadeapsl aHATUTUICCKONH XUMHU
IIporokonn Ne or «  » 20 1.

3aBeayromuit kadeapoit Anemacosa A.C.

DK3aMeHaTop Pokyn A.H.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYYAIOIIMECA

OO6mas oleHKa 3HaHHWM OOyYaromMXcs MO AUCHUILTHHE mpoBoauTcs mo 100-6annpHOM
NIKaJIe HMCXOJs W3 MAaKCUMyMa, MPUBEACHHOTO B Tabimie Hmke. OpraHu3anMoHHO-y4YcOHas
paboTa B ayAMTOpPUM OIICHMBAETCS HA OCHOBE TAKMX KPUTEPUEB KaK MOCEIIAEMOCTh 3aHATHIA,
CBOEBPEMEHHOE W KAaue€CTBEHHOE BBINMOJIHEHUE JOMAIHUX 3aJlaHUN, aKTHBHOCTH BO BpeMs
MPOBEJCHHUS JEKIMOHHBIX U MPAKTUYECKUX 3aHATUH (ydacTue B OOCYXIEHHUU TEKYLIero u
MIPOIJIGHHOTO MaTepuaa, perieHue 3aaad u T.11.).

8.1.  Cewmectp 1

MaxkcumanbHoe

Howmepa paszaenos Bunel padot
pa pasit ABLP KOJIMYECTBO OAIIOB

1-2 Opraan3annoHHO-y4eOHas paboTa B ay IUTOPHHI 10
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CamocrositenpHas pabora 10
JlaGopaTopHbIil NPaKTUKYM 15
KonTponbHas paboTa o TeopeTuyecKomMy 15
MaTepHay
UTOI'O 50
OK3aMeH 50
OO0muii uTOT 3a CeMecTp 100

8.2. CoorBercTBHE 0AJIIOB OLIEHKE

Ornenka 1o naTnOaIbHON MIKajIe
KomnuuectBo 6a11oB "
s 100 ECTS | Dxzamen, nuddepeHnpoBaHHbIHI 3auer
3a4eT

90-100 A OTJIUYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xoportio 3a4TCHO
70-74 D 3a4TEHO
60-69 E YIOBJIETBOPUTEIHHO SATTeHO
35-59 FX HE 3aYTECHO

0-34 F HEYOBJICTBOPUTEITHHO e 3a9TeH0

9. OBECIIEYEHHME OGPA3OBATEJIBHOI'O ITPOLUECCA AJIA JIULL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMU 310POBbA 1 UTHBAJIN/IOB

B xone peanuzanuu AUCITUTUTMHBI HCTIONB3YIOTCS CIEAYIOIINE JOTIOTHUTEIHHBIC METO B
00y4YeHUsI, TEeKYIIETrO KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOYHOU aTTeCTallii O0yJaronIuxcs B
3aBUCUMOCTH OT WX MHIUBHUIYATBHBIX OCOOCHHOCTEH:

1) JUISL CJIETIBIX U CIIa0O0BUIAIINX:

- ek  OoQOPMIISIIOTCS B BUJE DJICKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIBIO0 KOMIIBIOTEPA CO CTICIUATH3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

- JUIsL  BBITIOJIHEHUS ~ 3aJaHUsl  TPH  HEOOXOIMMOCTH  MPEIOCTaBIISCTCS
YBEJIMYUBAIOIIEE YCTPOMCTBO; BOZMOKHO TAK)KE UCTIOIB30BAaHUE COOCTBEHHBIX yBEIMYUBAIOIINX
YCTPOMCTB;

- MUChMEHHBIC 3aJJaHusT OPOPMIIAIOTCS YBEIHMUECHHBIM IPU(TOM.

2) JUISL TITYXHUX U CIa0O0CTBIIIAIINX

- JEKIUU 0POPMIISIOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

- MMMCbMEHHBIC 33/IaHHSI BHITIOJIHSAIOTCS HAa KOMITBIOTEPE B MUCHhbMEHHOM (opMme;

- 9K3aMEH TIPOBOJUTCS B THCHbMEHHOH (opMe Ha KOMIBIOTEPE;, BO3MOXKHO
npoBeicHUE B (OpME TECTUPOBAHUSA.

3) JUTSI TUT] C HAPYIIEHUSMU OMOPHO-/IBUTATEIILHOTO armapara:

- JEKIUU  O(OPMIISIOTCS B BHIE OSJCKTPOHHOTO JOKYMEHTa, JOCTYIHOTO C
MOMOIIIBI0 KOMIIBIOTEPA CO CTIEHUATH3UPOBAHHBIM MPOTPAMMHBIM 00ECIICUEHUEM;

- MMUChMEHHBIC 33JIaHUS BBITOHSIOTCS HA KOMITBIOTEPE;

- 9K3aMEH U 3a4€T MPOBOAATCS B YCTHOU (hOpMe WU BBITIOTHSIOTCS B MUCHMEHHOM
dbopme Ha KOMIIBIOTEpE.

[Ipn HeoOXomMMOCTH TpenycMaTpUBAETCsS YBEIWYCHHE BPEMEHH [UIsl TMOATOTOBKH
OTBETA.
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IIponenypa  mnpoBeneHHs  NPOMEXKYTOYHOM — arTecTalud Uil OOydYaromuxcs
YCTaHABIMBACTCS C Y4YETOM HMX HHIMBUAYIBHBIX TCHUXO(HU3MYECKHMX OCOOEHHOCTEH.
[TpomeskyTouHas aTTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueaypsl OLEHUBAHHUA pPE3YyJIbTaTOB OOYyYEHHUS JIOMyCKaeTcs ¢
UCIIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTENIbHBIX TEXHOIOTUH.

ObecneunBaeTcst JOCTYI K UH(GOPMAIIMOHHBIM U OubImorpaduyeckuM pecypcam B CETH
WutepHer Ui Kaxaoro oOydaromierocss B (opMmax, adalTUPOBAaHHBIX K OrPaHUYEHUSIM HUX
3JI0pOBbsI U BOCTIPUSATHS UHPOPMALIUU:

1) JUIA CIENBIX U CIIA0OBUIAIINX

— B IIEUYaTHOHM (popMe yBETHUEHHBIM MIpU(TOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHX ¥ CITA00CTBIIIAIINX

— B IeUaTHOM opme;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

3) JUts 00y4aroIKXCsl ¢ HApYIECHUSMHU ONTOPHO-ABUIaTEIbHOIO anmnapara:

— B IIEUaTHOH opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

10.  MATEPHUAJIbHO-TEXHUYECKOE OBECIIEYHEHUE YYEGHOI'O ITPOLIECCA

VYuebnsle 3ansTus npoBoaTcs B IX yuebnom kopmyce Jonl'Y (r. Jonenk, yu. lopca,
17a). lnst mpoBeneHusl JICKIIMOHHBIX 3aHATUN TpeOyeTcsl ayIuTopusi, 000pyI0BaHHAsI MEIOBOU
WIN MapKEpHOH JOCKOHM, MyJIbTHUMEIUMHBIA MPOEKTOP M 3KpaH, HOYTOYK, KOMIUIEKT y4eOHOU
MeOenu JUIsl CTyIeHTOB, paboyee MECTO MpenoaaBatesis, BbIXol B IHTepHET — MPOBOHON MM €
ucnonb3oBanuem Wi-Fi.

OGopynoBanue  JlabopaTOpuii W CHCIHMATU3UPOBAHHBIX  KAaOWHETOB  Kadempsl
aAHAJTUTUYECKOW XMMHUH, B KOTOPBIX POXOAUT U3yueHHe Kypca «MeToIpl aHaJIn3a MPUPOJHBIX U
IPOMBIIUIEHHBIX ~ OOBEKTOB»:  aTOMHO-abcopOuuoHHBIM  cnekTpodoTomerp  CaTypH-2,
npubopHbIil koMiutieke ['paput-2, aroMH0-abcopOoHHbIN ciekTpodoTomeTp C-115I1K, Bech
aHamutrueckue WA-33, atomHO-abcopOumonHbIi cniekrpodortomerp Carypn-3, moHomep -
160MU, cnekrporpad MCII-30, dporoanexrpokonopumerp KDK-2, snexkrponnsie Becbr AXIS
ANG 200C, ycraHoBka [uis HeEIUIaMEHHOTo ormpeneneHus prytd «tOmms», mudposast
nabopatopus «Peneony.

Jlis caMOCTOSITENbHOM pabOThl HCIOJIB3YIOTCSI TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayuyHolf OMOJIMOTEKM YHUBEpPCUTETa U JPYTHX HJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4e0HO-METOIMIECKOE OOECIeUeHre, MPEICTABICHHOE B YUYEOHO-METOJUYECKOM KaOWHETe
['maBHOTO KOpmyca (ayn.405).

[Ipu W3y4yeHHH TUCHMIUIMHBI TPUMEHSIOTCS 3JCKTPOHHOE OOYYeHHE W TMCTAHIIMOHHBIC
oOpa3oBaTenibHble TeXHOJOTHH. C HCIOJIb30BaHUEM PECYPCOB IUIAT(OPMBI JUCTAHIIMOHHOTO
00pa3oBaHMs OCYHICCTBIISIETCS TEKYIIMM KOHTPOJb 3HAHMM OOyYalolMXCsi Ha OCHOBE
TECTUPOBAHUS U MPOBEPKH PE3YIIBTATOB CAMOCTOSTEIBHOM paboThI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcnHoBHas nuTEpaTypa

1. AnemacoBa A.C., Poxyn A.H. IleBuyk W.A. Amnaimutuueckass aToMHO-
abcopOuroHHas ciekTpockonus. YueoHoe nocodue. — JJoneux: JouHY, 2019. — 430
c.

2. AnemacoBa A.C., Jlyroeoii K.C. Dkonoruyeckass aHaauTh4ecKas XuMus: yueO.
nocobue. [DnexkrpoHHsI pecypc]. — Jonenk: JonHY, 2010. — 271 ¢
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3. Amnamutudeckas xumus [Tekct]: B 3-x Tomax: y4yeOHUK IJIsi CTYJCHTOB BY3O0B,
o0yyaromuxcsl MO HaNpaBiIeHUIO M crenuanu3amun «Xumus». T. 1. Xumuueckuit
ananus/ moxa pea JI.LH. Mockeuna [A.A. bemoctun u ap.]. — M.: Axagemus, 2008. —
576 c.

4. Amnamutnyeckas xumus [Tekct]: B 3-X ToMax: y4eOHHUK IS CTYJCHTOB BY30B,
o0yyaromuxcsi MO HaNpaBiICHUIO M crienuanu3amun «Xumus». T. 3. Xumuueckuit
ananu3 / mox pen JLH. Mocksuna [Y.I'. 3enkeBuy u np.]. — M.: Akagemus, 2010. —
365 c.

5. Kpucrtuan I'. Ananurndeckas xumus [ Tekcr] Yue6. ausa cryaentoB. B 2-x 1. T. 1 /T.
Kpuctnan; nep. ¢ anrn. A. B. I'apmama, H. B. Konsruesoi, I'. B. IIpoxoposoii ;
BeryIl. cT. FO. A. 3o10toBa. - MockBa: bunom. JIa6. 3nanuit, 2009. - 623 c.

6. Kpuctuan I'. Ananutnueckas xumus [Tekcr] Yueb. ans cryneHtos. B 2-x 1.Tom 2 /
I'. Kpuctuan; nep. ¢ anri. A.B. I'apmama, E.D. I'puropseBoii, A.B. MIBaHoBO#1 u ap.
— M.: BUHOM. Jlaboparopus 3Hanuii, 2009. — 504 c.

7. CumonoBa T.H. DkcTpakius COEOWHEHHMH IUIATUHOBBIX, PEAKHUX METAJUIOB U3
THUOIIMAHATHBIX M TAJIOTCHUHBIX PACTBOPOB [MOHOTpadus]. [DNeKTpOHHBIN pecypc].
— Honenk: HouHY, 2016. —.161 c.

11.2. [JononHUTENbHAS JIUTEPATYpa

8. OcHOBBI aHATUTHYECKON XUMHUHU [TekcT]: B 2 T.. y4eOHUK JUIsl CTYJCHTOB XHM.
HaNpaBJICHUs U XUM. crierraiabHocTel By30B. T. 1 / mox pen. FO.A. 3omotosa [T. A.
bonbmosa u np.]. — 4-e uzn. — Mocksa: Axkanemusi, 2010. — 384 c.

9. OcHoBbl aHanmuTH4YecKo xumuu [TekcT]: B 2 T.: y4eOHUK HJSI CTYIEHTOB XHM.
HaIpaBJICHUS U XUM. crienuaibHocTed By30B T. 2 / mox pen. FO.A. 3omorosa [H.B.
AnoB u ap.]. —4-e u3a. — Mocksa: Akagemus, 2010. — 408 c.

10. HleBuyk U.A., CumonoBa T.H. MloHoCeneKTUBHBIE 3JIEKTPO/Ibl B aHATIN3€E MPUPOIHBIX
Y TPOMBIIIJICHHBIX 00BeKTOB: YueOHoe mocobue [Tekct]. — [doneuk: «Hoymumx»
(Hdoneukoe otaenenune), 2010. — 158 c.

11. leBuyk, WU. A. IlpakTukymM no aHanuTHuecko xumuu. ['paBumerpuueckuii u
TUTPUMETPUUECKUI METOJbl B aHAJINU3€ MPUPOAHBIX U MPOMBILIUIEHHBIX OOBEKTOB :
[yueb. mocobue] [Dnextponnslii pecypc]./ U. A. IlleBuyk, T. H. Cumonosa, A. H.
Pokyn ; loneuxuii Hau. yH-T. — Jlonenk: Be6ep, 2009. - 390 c.

12. NHOPOPMAIIMOHHBIE PECYPCHI

1. Haunuonanbhas 3JIEKTPOHHAs OndbaMoTeKA (H3B): dbenepanbHas
rocynapctBeHHass MHQopManmonHas cucremMa / MunuctepctBo Kynbryper PD; Poccuiickast
rocynapcTBeHHas Oubnuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obpaienus:

01.09.2023). — Pesxxum octymna: cBOOOAHBIHN, moanucka. HeoOxoanma ycTaHOBKA MPOTPaMMHOTO
oOecrnieyeHus. — TeKCT: ANEKTPOHHBIM.

2. eLIBRARY.RU: HayuHas snekTpoHHast 6ubanoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata oOpamenus: 01.09.2023). — Pexxum noctyma: Ijisi aBTOPU3OB.
IOJIb30BaTeNEH. —T€KCT: JIIEKTPOHHBIN.

3. Hayunass snextponHass OuoOmmoreka «KuGepJleHumHkay: caiit / Accomnuamms
«OtkpbiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum nocryna:
CBOOOAHBIN. — TEKCT: 37IEKTPOHHBIMH.
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4. DNeKTpOHHO-OUOIMOTeUHAS cHcTEMaA «Jlanby»: [caitT]. - URL:
https://e.lanbook.com (mata oOpamenusi: 01.09.2023). — Pexxum noctyma: Aiisi aBTOPH30B.
nosb3oBaTenel. — TeKcT: 3JIeKTPOHHBIM.

5. IBC IOpaiit: >nexTpoHHas 6ubnuoreyHas cucrema: cait. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenus: 01.09.2023). — Pexxum noctyna: it aBTOPU30B.
[I0JIb30BaTENe. — TEKCT: 2JIEKTPOHHBIN.

6. y1eKTPOHHO-0uOMoTeuHas cuctema Jlonl'Y: caiit / ®I'BOY BO «/lonl V». —
Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBINA. — TEKCT: JIEKTPOHHBIH.

7. JJeKTpoHHBIH Katajgor Hayunoii 6uGmuoreku [lonl'Y: pasgen caiira / Hb
Houl'Y. — Texkcr: anextponnsiii // ObC Jonl'Y: cait. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum mgoctyma: MOUCK CBOOOIHBIN, JIIEKTPOHHBIE
JIOKYMEHTHBI — JIJ1s1 TTosib3oBaTenei JJonl'y.

8. JaexTponnblii apxuB Joul'Y: pasmen caiita / Hb Jlonl'Y. — Teker:
anexktporHsld // OBC Joul'Y: caiir. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
01.09.2023). — Pesxum goctyna: cBOOOIHBIN.

13. I[TPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xoprioparuBHas nurieH3us JJoal'Y Ne 46484614)

2. Microsoft Office (kopnoparusHast nunen3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (siumiensust mporpammel Dream Spark juist BeICInX y4eOHBIX
3aBeJICHUN)

4. AmntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmunenszun GPL, Apache,
BSD mist cB0G01HOTO IPOrpaMMHOTO 00eCTieueHHs).
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