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PaGouas mporpaMma IUCHHILTHHEI «COBpPEMEHHBIE METOMBI AHAIW3A TPHPOAHBIX H
NMPOMBILIJIEHHBIX 00bEeKTOB» M5 ofydaromxcs Mo HanpasieHHo noarotoBku 04.04.01
Xumus (Marucrepckass mporpamMma: XuMHsI), COCTaBlieHa Ha OCHOBaHWH DemepanibHOro
roCcyIapCTBEHHOro 00pa30BaTeNbHOrO CTaHAapTa BBICHIETO 00pa3oBaHWs — Marucrparypa Iio
HanpasineHuio 1oarotoBkn 04.04.01 Xwumus, yTBEpXAEHHOrOo TNpHUKa3oM MUHHCTEPCTBA
obpasosanusa u Hayku Poccuiickoit @enepaunm ot 13 wmrons 2017 r. Ne 655 (¢ u3m. u jorm.),
Ilopsnka  opraHW3aldM W OCYIUECTBICHHS  00pa3oBaTeNbHOM  AEATEIBHOCTH  TI0
00pa3oBaTeIbHEIM IIpOrpaMMaM BBICHIErO 00pa3oBaHHss — M[porpamMMam OakajiaBpHara,
nporpaMmMaM  CIEHWAUTETa, TpOrpaMMaM  MAarucTpaTypsl, YTBEPXICHHOTO ITPHKa30M
MunncrepcTa Haykm u Beiciero obpasoBanus Poceniickoit @eneparun ot 06 ampens 2021 r.
Ne 245 (¢ u3m. u J101.), B COOTBETCTBHH C YUEOHBIM IIJTAHOM, YTBEPXKACHHBIM Y YCHBIM COBETOM
OI'bOY BO «loul'Y» mnst Habopa 2024 roja.

PaspaboTunk:
JOUEHT Kaenpel aHAIMTHYECKOH XUMHUH, 0
KaHI. XUM. HayK, JOLL. : Qg \{ A H. PokyH

Pabouvas nporpamma ogobpeHa Ha 3acenaHinH Kadeapbl aHATHTUYECKOH XUMHH
Iporokon ot 26.03.2024 r. Ne 13

3aBenytomuii kadenpoi @f o0 A.C. AnemacoBa
COI'JIACOBAHO: -

Jexan xumuyeckoro dakyibrera - C.I'. baxTnn
28.03.2024 r.

YuebHo-MeToaNYeckas KOMHUCCHS XUMHYECKOro (aKyibTeTa
Iporokosi o1 27.03.2024 r. Ne 2
ITpencenarens P.H. Jisira

PykoBoauTenib OCHOBHOM npodeccHonanbHOM
06pa30BaTesibHON NPOrpamMMBl,

A-p XWM. HayK, npod. @@H A.C. AnemacoBa
28.03.2024 r.
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1. MECTO JUCLIUIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpebGoBaHus K npenBapuUTENIbHON MOArOTOBKE O0yYaOUINXCs, IPEALIECTBYIONINE
U COITYTCTBYIOILIUE IUCHUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCS M3YUCHHUE JAHHOM:

JTMCLUIUIMHBL TIporpamMmbl OakanaBpuata: Heopranuyeckas Xumus, AHaJIATHYECKas
xumus, Oprannueckas xumusi, Guznueckas XUMHUSL.

1.2. JIucuuruimHbl, KypcoBble pabOThl W MPAKTUKHU, JUIS KOTOPBIX OCBOCHHE IaHHOM
JTUCIUILIMHBI HEOOXO0IMMO KaK IMpeIIecTBYIOLIee:!

[TpousBocTBEHHAsT MpaKTUKA: HAay4YHO-HCCIEAOBaTelIbCckas pabora (oOs3arenbHast),
[TpousBoacTBEHHAs MpPaKTUKA: MPEAJUIIIIOMHAs pakTUKa (00s13aTeNIbHas).

2. OIMMCAHUE JUCHUITJIMHDBI

2.1.  OOmas xapakTepucTUKa

HanmeHnoBanme mokasaresst 3HaueHUE MoKa3aTels
HasBanue oO6pazoBaTebHON MPOrpaMMBbl 04.04.01 Xumus (Marucrepckas mporpamma:
Xumusi)
[udp u Ha3BaHUE B COOTBETCTBUHU C b1.b.6. CoBpemMeHHbIE METOBI aHAIIH3A
y4eOHBIM TJIAHOM MPUPOJIHBIX U POMBIIUICHHBIX 00BEKTOB
YacTh 00pa3oBaTebHOI IPOrpaMMBbI bazoBas yactpb
KonuuectBo 3a4eTHBIX €MUHULL / BCETO YacOB 5/180

2.2. Pacnpenenenue 4acoB 1o opmam u nepuoaam o0y4eHus

O0u1ee KOJINYECTBO YaCOB
o = CaMOCTOS-
dopma g |8 o
= nekuu- | mabopa- | MpakTH- | TeIbHOU dopma
o0yueHus 2 2 BCEro
5 OHHBIX | TOPHBIX | YECKHX | PabOTHI + KOHTPOJISI
KOHTPOJIb
QOunas 1 2 13 13 — 46 72 3a4er
QOuHas 2 3 11 11 — 86 108 3K3aMeH
OuHas1, Bcero 24 24 - 132 180
oyHO-3a0uHas | 1 2 3 3 — 66 72 3a4yer
OYHO-3a04HasA | 2 3 3 3 — 102 108 3K3aMeH
OYHO- 6 6 - 168 180
3a04Has,
BCETr0

3. HEJIN JUCHUTIJIMHBI

VYrny6neHHass MOJArOTOBKa B OOJIACTH TEOPUM U TNPAKTUKUM XHMHYECKOTO aHalu3a
MPUPOJHBIX U MPOMBIIIJIEHHBIX OOBEKTOB, (POPMHUPOBAHUE CHUCTEMBbI 3HAHUU, MO3BOJIAIOIIEH
HOJIy4aTh JOCTOBEPHYIO HHPOPMALIUIO O COCTOSIHUU OKPY’KAIOIIEeH Cpe/ibl, KaueCTBE MPUPOIHBIX
Y TIPOMBIIIUIEHHBIX 00BEKTOB.

4. KOMITETEHIIMM OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEBI, X UH/IMKATOPBI
N INTAHUPYEMBIE PE3VIJIBTATBI ObYUYEHU A



Komnerenmuu Nuaukatopel Pesynbrarel o0ydeHus

OIIK-2. OIIK-2.1. OIIK-2.1.1. 3HaeT NPUHIMIBI METOIOB aHAIHM3a
Cnocoben [TpoBoaut NPUPOAHBIX U TNPOMBIIUICHHBIX  OOBEKTOB,
IPOBOJUTH C UCCIICIOBAHHUS ocobeHHocTH TPo00OTOOpa W TPOOOMOATOTOBKH,
coOroIeHIEeM CBOICTB BelIECTB U | crieUu(UKYy  ONpeAeNieHUusT aHAJIWTOB;  IPUPOIY
HOPM T€XHHUKH | MaTe€pHasoB C AQHAJIUTMYECKOTO CHUTHAJa B METOAAaxX aHaju3a,
0e30MacHOCTH HCIIOJIb30BaHUEM MEXIYHapOAHBI YPOBEHb HCCIEAOBaHUN B 001acTu
XUMHUYECKHX cepuitHOTrO XMMHAYECKOT0 aHalln3a, TPeOOBAaHUS K UX TOYHOCTH,
9KCIIEPUMEHT, HAyYHOTO YYBCTBUTEJILHOCTH, CEIEKTUBHOCTH U JIP.

BKJItOUast o0opyoBaHus OIIK-2.1.2. Ymeer  BbIOMpaThb  MOAXOISIINE
CUHTE3, aHAJU3, (paumoHanbHBIE) METOABI OIpENETICHHs] AHAINUTOB,
U3y4ueHHE UCXO/ASd M3 CBOMCTB aHaiuWTa, OOBEKTa aHaIu3a,
CTPYKTYpPHBI U tpeboBanuii ['OCT, 3aka3zumka u J1p.; paborath Ha
CBOWCTB COBPEMEHHOM HAay4YHOU amnmaparype

BEIIECTB U

MaTepHasoB,

UCCIIEIOBaHHE

IPOIIECCOB C MX

y4acTUeEM

S. I[TPOTPAMMA JJUCLATTJIMHBI

HazBanue teMnl

Kpatkoe cogepxanuie TeMbl (BOIPOCHI TEMBI)

Pasnen 1. Meroabl aHanmu3a oKpyXkaroliei cpeibl

Tema 1. Ananutuueckas
ciyx0a. IlpoBepka wu
aTTecTanus METOIUK
XHMUYECKOI0 aHAJIN3a.

Crpykrypa, Qynkuuu. OpraHuszanus ¥ akKpeIuTalus aHATUTUYECKOU
nabopaTopun. YpPOBHU akkpeauTanuu. Pa3paboTka u aTTecTarus
METOAMK aHalu3a. Bamupganus METONMK aHaiau3a: NPeLU3UOHHOCTD,
IIPaBWIBHOCTb,  CEJIEKTUBHOCTb, TMPENEN]  OMNpeleNieHus U Jp.
WccnenoBanue yCTOMYMBOCTH METOJIMKHU aHAJIN3a.

Tema 2.
KauecTBa
AHAIUTUYECKUX PaldoT B

Kontposs

OOecrneyeHne KauecTBa pe3yabTaTOB aHaimu3a. MeToasl KOHTPOJIS
KayecTBa aHAJUTUYECKMX pPabOT B OO0JIACTM aHAIM3a HPUPOAHBIX H
IPOMBINUIEHHBIX 00beKkTOB. [Ipunnunsr GLP. BuyrpunabopaTopHslil u

obnactH aHalM3a | BHEIIHUM KOHTPOJb KauecTBa aHanu3a. KOHTpOJbHBIE  KapThl,
HpHpOI{HI)IX nu KOHTpOJ'II:HI:Ie TOYKH. HOHI/ITI/IKa U CUCTEMa Ka4yeCTBa B aH&HHTHHGCKOﬁ
MPOMBILIUIEHHBIX naboparopuu.

00BEKTOB. GLP -

xopomasi nmabopaTtopHas

MpAKTHKA.

Tema 3. Boma «kak | Knaccudukamus Boa. CoBpeMEHHOE COCTOSIHHE METOJOB aHaln3a BOJI.

00BEKT aHaAINU3a

OcHOBHBIE aHAUTUYECKHE TMPOOIEMBI: oOmpeseneHue OO0OOIIEHHBIX
MoKa3aTeJiel KadyecTBa BOJ, BEIIECTBEHHBIM aHanmu3. [IpoGooTOop u
XpaneHue mpoO. Meroapl aHanmW3a TPUPOJIHBIX M CTOYHBIX BOJ IIO
TOCYAJApCTBEHHBIM W MCKAYHAPOAHBIM CTaHIapTaM. ABTOMaTI/ISaHI/IS[

KOHTpOJII KadecTBa BOJ. Meroasl ompeneneHus 000OIIEHHBIX
bu3MuecKUX W XMUMHYECKHMX  TIOKa3aTelned  KayecTBa  BOJIBI:
MPO3paYHOCTHA, MYTHOCTH, IIBETHOCTH, BOJOPOIAHOTO TIOKa3aTes,

HIEJIOYHOCTH, PACTBOPEHHOI'O KHCIIOPOJa, OKUCIIEMOCTH, XUMHUYECKOTO
n  Omoxummueckoro motrpednenuss kuciaopoaa (XIIK wu  BIIK).
buotectupoBanue Kak crmoco0 OIEHKU KauyecTBa BOJA. PamuarimoHHBII
KOHTPOJIb. Kontposb TOKCUYHOCTH BOJIBL. Onpenenexnue




WHAUBUAYAIbHBIX HEOPraHMYeCKHX KOMIIOHEHTOB BOJ: XJIOPHJIOB,
¢GTOpPHIOB, HHUTPUTOB, HUTPATOB, (ochaToB, CepocoIEPIKAIUX
AQHUOHOB, HMOHOB AaMMOHHS, IIEJOYHBIX M  IIEJIOYHO-3eMEIbHBIX
MeTaiioB. OnpeneneHue KecTkocTu Boabl. OnpeneneHue cBOOOIHOrO
xjopa. @OpMBI CYIIECTBOBAHUS TSXKEIBIX METAJJIOB B BOAax, MeTomabl
OTIpEeNIeJICHNE TSDKENBIX METAJIOB, BKIIIOYAs BEIIECTBEHHBIM AaHAJM3.
Onenka kayecTBa  MNUTheBOM BoAbl. [IpoGimeMbl aHanu3a BOJIBI
cHenuanbHOro HaszHaueHus (OyrwimpoBanHas u 1p.) llpupoxanbie
opranuueckue BemectBa Boji. OOmas  omeHKa — coaep KaHUs
OpPraHUYECKUX BEIIECTB: ONPEICICHNE OPraHUYEeCKOTo yriiepoja, a3ora,
docdopa.

OCHOBHBIE ~ KJAcChl  3arps3HSIOMIMX  OPraHUYECKHX  BEILECTB:
MOBEPXHOCTHO-aKTUBHBIE  BeUIeCTBa,  (PEHOJbI,  HEPTEHPOIYKTHI,
MOJIMApOMAaTHIECKUE YIJIEBOIOPO/IBI, a3oT-, cepo- U
docdopcoaepkamme NECTULMIBI, XJIOPOPTaHUUYECKHUE COEAMHEHUS
(xyopconepKame MECTHLUABI, NOJIMXJIOPUPOBAHHBIE  OM(EHMIHI,
MOJIUXJIOpIuOEeH30(ypaHsbl, TTOJTUXJIOPINOCH30-TT- TMOKCHHBI ).
HUcrtounnkn mnomagaHus, YCTOWYHMBOCTH B OKpPYXawIIEHd cpene,
TOKCUYHOCTh, METOJIbI M3BJICUYCHHUS, KOHLIEHTPUPOBAHHUSI, pa3/ieJIeHUs] U
omnpenenenus. IoHOMETpus 1 HOHHAs! XpoMaTorpadus B aHAIN3€ BOJI.

Tema 4. Bo3nyx Kkak
00BEKT aHaIM3a

Mertposioruueckue  XapakTepUCTUKH B aHAIU3€  3arps3HUTENeH
atMocdeppl. MeTonasl aHanmM3a BO3AyXa IO TOCYAAPCTBEHHBIM |
MEXYHApPOAHBIM CTaHAapTaM. MOHUTOPUHT 3arpsi3HeHUs aTMochepsl.
Mertoasl oTO0pa pob Bozayxa. OnpeeneHne COeIMHEHU cephbl, a30Ta,
oKcula yriaepona, ozoHa. OnpezneneHue a’po3oseid, acoecta. Merobl
ONpe/eNieHUus] METaJJIOB, OpPraHMYecKuX coeAuHeHui. OnpeneneHue
palMOAaKTUBHOCTU.  AHaJIW3  BO3/AyXa  JKWIBIX  IOMELICHUH.
["a3oananu3aTopsl Uid OMNpeAeNeHUsl IpuMmeceil B aTMochepHOM
BO3AyXe. ABTOMaTHMYECKHE M JIUCTAHIMOHHBIE METOABI B KOHTpPOJE
3arpsi3HEHUHN BO3yXa.

Tema 5. IlouBa Kkak
00BEKT aHaIM3a

OcoOeHHOCTH TOYBBI Kak 00BEKTa OKpYKarolell cpenbl. XUMUYeCKUit
cocTaB oYB. MeTosbl 0TOOpa U MOArOTOBKHU Mpo0 K aHanuzy. MeTosl
WHTEHCU(PHUKAIIUU TPOOONOITOTOBKH.

3a/aun  aHAIMTUYECKOTOo KOHTpoJs. Ompesnenenre 000OIIEHHBIX

MoKa3aTeleil: CMKOCTH KaTUOHHOT'O O6M6Ha, KHCJIOTHOCTH,
OKHCIINTCIBHO-BOCCTAaHOBHUTCIBHOT'O IOTCHIIUAJIA, COACPIKAHUSA
JICTKOPACTBOPUMBIX coneﬁ, OMOJIOTHYECKOM AKTUBHOCTH.

OrmpesesieHe  HEOPraHUYECKHX  KOMIIOHEHTOB. AHAIW3  BOJHOM
BBITSDKKH Ha COJIEp)KaHUE HUTPATOB, HUTPUTOB, XJIOPHUIIOB, CYIh(HaTOB,
ICJIOYHBIX MW IICJIOYHO3CMCJIIBHBIX MCTAJIJIOB. OHpGI[CJ'ICHI/Ie TAXKCIIBIX
METAJIJIOB: BaJlOBOTO COJIEpPKaHUs W MOJABIKHBIX (GopMm. KoHTpomb
KauecTBa M DJKoJoruueckoil Oe3zomacHoctd 1mouBbl mo ['OCT wu
MEXIYHApOAHBIM cTaHgapTaM. HopmupoBaHue KadecTBa IOYBHI.
KonTponb pusnko-xuMudeckux 1 0OMEHHBIX XapaKTePUCTHUK.

Pazgen 2. MeTtoapl aHAIM3a TEXHUYECKUX 00BEKTOB

Tema 6. Iluma xkak
00BEKT aHATIN3A.

. OCHOBHBIE aHATUTHYECKHE MPOOIEeMbl. XUMUYECKUE BEIECTBA MUILH:
COOCTBEHHBIE MUHEpAIbHBIE W OPraHMYECKUE BEIIECTBA, IHUIICBEIC
N00aBKH, UYY)KEpOAHblE BemecTBa. MeToAbl HX  HM3BJICYCHHMS,
KOHIIEHTPUPOBaHUS, pasaeieHus. OT0op mpoOd, MOAroTOBKA K aHAIIN3Y.
WuTencudukanms IpoOOMOATrOTOBKH.
OnpezneneHre KOMITOHEHTOB, OMPEICISIONINX MUIIEBYI0 IEHHOCTb
NpoAyKTa: OEJKOB, >KUPOB, YIJIEBOJOB, BUTAMHHOB, AaMHHOKHCIOT M




JIPYTHX OpPraHUYECKUX KHCIIOT.
Onenka 6e30MacHOCTH MUMIEBBIX MPOJYKTOB: OINpPEEIeHUE TOKCHUIHBIX
MeTalIoB (PTYTH, MBIIBSAKA, CBUHIA, KaJMHs, OJIOBAa, MEOH U Ap.),
HUTPATOB, HUTPUTOB, TIECTUIMIOB, AHTHOMOTHUKOB, KOHCEPBAHTOB,
NUIIEBHIX 100aBOK, N -HUTPO30aMHHOB, MUKOTOKCHHOB H JIp.

Bnustaue ¢danbcupukanuy NuieBbIX NPOAYKTOB U MOIU(PHUIIMPOBAHHBIX
pacTeHUi Ha UX Ka4eCTBO.

Tema 1. Mertoas! | OT6op 1 moaroroBka npod yris. MeToasl XMMUYECKOTO aHaIu3a yriis

aHajM3a yris. no 'OCT: onpezaenenne BIaXHOCTH, 30JIbBHOCTH, CEPbI, BBIXO/a JIETKUX
MPOJYKTOB. ABTOMAaTHYECKHE€ METOJbl KOHTpOJsl yrisl. Mertossl
ompeeseHUs TepMaHus, XpoMa, BaHaIus, MOJMOIeHa, cepedpa, 3070Ta
U JIp. SJIEMEHTOB B YrOJIbHOM 30JI€.

Tema 8. Mertons! | OCHOBHBIE 3aa4yy aHAJIW3a METAJUIOB U CIUIaBOB. CIiocOObI OTIEIECHUS

aHajgn3a METaUIOB U | OCHOBBI NPU aHAIM3€ YyT'yHa, MEIH, HUKENs, amtoMuHus. OnpeneneHue

CILIaBOB (uyryHa, | ra3000pa3yOIIUX BELIECTB — YIJIepoja, Cepbl, BOJOPOJA, KHCIOPOAa,

crainei, BEeTHBIX | a3oTa. Omnpenencaue Gochopa u kpemuaus. OnpeneneHne JeTUPYIONTNX

MCTaJJIOB 1 CHJ'IaBOB).

N00aBOK B YEpHBIX MeTajulax M CIUIaBax JKeje3a: Xpoma, Maprasia,
HUKeNA, BoJbpaMa U MOIHOACHA. AHAIN3 MEIbCOACPIKALINX CIUIABOB
(OpoH3, naTyHeill), aTFOMUHUEBBIX U HUKENEBBIX cIIaBoB. OmpeaeseHue
npuMeceid Meau, HUKENs, LIMHKA, CBUHIA, 0OJIOBA, MarHUs B CILJIaBax
IBETHBIX MeTauloB. OCOOCHHOCTH aHajiu3a >KapONpPOYHBIX CIUIABOB,
COZIEpKALINX HUOOUIA, TaHTAall, LUPKOHUH, TUTAaH.
ABTOMaTU3UPOBAHHBII KOHTPOJIb B [IBETHOW U YEPHOU METAJITYPTHH.

Tema 9. Hedtp wu
HEPTETPOYKTHI KaK
00BEKT aHaIM3a

OOmme cBoiictBa W Kkiaccuukanus HeGTH W HEPTEIPOIYKTOB.
Mertoabl omnpesneneHus (QU3MKO-XMMHYECKHX I1apaMeTpOB OCHOBHBIX
BUJIOB TOIJIMBA U Macesl. MeTo/ibl MCCIIEOBAHUSI XMMUYECKOTO COCTaBa
HepTH U HepTenpoaykToB. CoOCTOSHUE U NPOOJIEMBI OIpEIeICHUS]
MHUKpPOIJIEMEHTHOTO  cocTaB  HepTM W HEPTENpOAYKTOB  TIO
MEXIYHapOJHBIM CTaHAAapTaM. AHaJIN3 IPUCATOK K TOILUIMBY U MaciaM.
[IpoGnema BeIsiBIIeHUsT (anbcuuKauil OEH3MHOB U HEPTENPOTYKTOB.
'ocymapcTBeHHbIE M MEXAYHapOAHBIE  CTaHAAPTBl  METOJOB
onpezeneHuss ciaenoB HedTH U HEPTENpPOIyKTOB B BOAAX, IOYBAX,
JIOHHBIX OTJIO’)KEHUSIX, TBEPABIX OTXOAAX.

6.

CTPYKTVYPA U COAEPXXAHUE JUCIHUIIJIMHBI

6.1. ®opma oOyueHus — ouHas1, Kypc — 1, cemectp — 2
HawnmenoBaHus pa3enoB u TeM Konmiectso vacos
Jlexu. | JlaGop. | Ilpakr. | CPC+K | Bcero

Paznen 1. Metoabl ananusa okpyxarouien
cpezpl
Tema 1. Ananutnueckas ciayx0a. [IpoBepka u 2 3 — 4 9
aTTeCTalys METOANK XUMHUYECKOTO aHAITN3a.
Tema 2. KoHTposib KadecTBa aHAJIMTUYECKUX 2 — — 6 8
paboT B oOiacTu aHaiu3a MPUPOAHBIX H
IPOMBIIIIEHHBIX 00bekToB. GLP — xopomas
nabopaTopHas MPAKTHKA.
Tema 3. Bosa kak 00bEKT aHAJIN3a 3 4 — 12 19
Tema 4. Bo3ayx kak 00BEKT aHanu3a 3 2 — 12 17




Tema 5. TloyBa kak 00BEKT aHaNM3a 3 4 — 12 19
HNTOI'O 3A CEMECTP 13 13 - 46 72
6.2. ®dopma oOydeHus — o4Has, Kypc — 2, cemecTp — 3
HanmeHoBaHUs pa3/iesioB ¥ TEM Rosrccrso acos
pasit Jlexu. | JlaGop. | Ilpakr. | CPC+K | Bcero
Pazpmen 2. Metoapl aHAIM3a TEXHAYECKUX
00BEKTOB
Tewma 6. IIuma kak 00BEKT aHAIH3A. 3 2 20 25
Tema 7. Meroapl aHamu3a yriis. 2 2 20 24
Tema 8. MeToasl aHanW3a METALIOB W 3 4 26 33
CIUIaBOB (YyryHa, CTaJICH, IBETHBIX METAJJIOB
Y CIUIABOB).
Tema 9. Hedtp u HedTEenpomayKThl Kak 3 3 20 26
00BEKT aHaJIN3a
HUTOI'O 3A CEMECTP 11 11 — 86 108
NTOI'O ITO KOMITOHEHTY OIIOII 24 24 — 132 180
6.3. ®opma oOyueHHs — OUHO-3a09Has1, Kypc — 1, cemectp — 2
HaunmenoBanus pas3ienoB u Tem Rosuraectso acos
Al Jlexu. | Jlabop. | Ilpakr. | CPC+K | Beero
Paznen 1. Metoap! ananusa okpyxaromiei
CpeIib
Tema 1. Ananutuueckas ciayx0a. [Ipoepka u 1 4 5
aTTeCTalrs METOIMK XUMHYECKOTO aHAJIH3A.
Tema 2. KoHTposb KayecTBa aHAIUTUYECKUX 4 4
paboT B o0OyacTu aHaiau3a MPUPOAHBIX MU
MPOMBINIICHHBIX 00bekTOB. GLP — xoporas
nabopaTopHas MPAKTHKA.
Tema 3. Bona kak 00beKT aHaIM3a 1 1 20 22
Tema 4. Bo3ayx kak 00BbEKT aHaIU3a 1 20 21
Tewma 5. [TouBa kak 0OBEKT aHAIM3a 1 1 18 20
NTOI'O 3A CEMECTP 3 3 — 66 72
6.4. ®opma oOyueHHs — OYHO-3209HAs, KypC — 2, ceMecTp — 3
HanmeHnoBaHusI pa3eiioB U TeM Kommuectso uacos
pas Jlexu. | JlaGop. | Ilpakr. | CPC+K | Bcero
Paznmen 2. Metoapl aHaM3a TEXHHYECKUX
00BEKTOB
Tewma 6. [1nima kak 00BEKT aHaIM3a 1 1 25 27
Tema 7. MeTtosibl aHATN3a YIIISL. 25 25
Tema 8. Metonpl aHamW3a METAUIOB U 1 1 27 29




CIUIaBOB (YyTyHa, CTaJeH, [IBETHBIX METAJIOB
Y CIUIABOB).

Tema 9. Hedtr u HedTEenmpoayKThl Kak 25 27
00BEKT aHAJIN3a

HNTOI'O 3A CEMECTP 102 108
NTOI'O ITO KOMITOHEHTY OIIOII 168 180

1. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALINN

7.1.  KoOHTpOJIbHBIE BOIIPOCHI

Pazgen 1

1. CoBpeMEHHOE COCTOSIHUE ¥ TEpPCHEKTUBBI Pa3BUTHS METOJOB aHaIU3a
MPUPOJHBIX U MPOMBIIUICHHBIX 00beKTOB. BHenabopaTopHblii aHanu3. BelecTBeHHBINH aHaIU3.
O0001IeHHBIE ITOKA3aTE/IN KAYeCTBA BOJbI, TOYBEI.

2. XHWMHYECKUE CEHCOPBI B aHAIM3E TPUPOIHBIX U POMBIIICHHBIX 00BEKTOB.

3 Mertoabl onpeiesieHus: IpUMEce MBIIIbsIKa, CEJIeHa B BOJE, MIOYBE.

4. Mertoabl onpeieIeHUsl CyMMbI TSDKEIIBIX METAJIIIOB B BOJIE.

5 Meroas! onpeeneHuss MUKpPOIIPUMECEH METAIOB B IMTHEBOM BOJE.

6. ITouBa m oTx0mBl KaKk OO0BEKTHl aHanmm3a. OTOOpP MpPoO MOYB, MOATOTOBKA K
aHanu3y. Metojsl pasnoxenus mpo0. Mutencuduxaiums mnpoOOnoAroTOBKHY.

1. [ToaBuxHBIE (GOPMBI COCTMHEHHIA 3JIEMEHTOB B ITOYBAaX, METOAbI M3BJIICUCHUS W

ompenenenusi. [IpoOOMOATOTOBKA MPH OMpPEACTICHUH BAJIOBOTO COJEPKAHHUS COCTUHEHUIN
3JIEMEHTOB B TIOYBaX.

8. MeToapl onpeneNieHusT OPraHuYeCKUX 3arps3HuTeNeld (MeCTHIHI0B, EHOJIOB H
Ip.) B BOJIE U IPYTUX OOBEKTax.

9. Boga xak o0bexT ananuza. OT60p nmpod BOJbI, KOHCEPBUPOBAHUE, OJTOTOBKA K
aHaIu3Yy.

10.  Merons! onpenenenus GTOPUIOB B BOAE, TIOUBE.

11. MeTo1pI KOHIIEHTPUPOBAHUS U pa3AeliCHUs] B aHAIN3€E BOJ.

12. Ormpenenenue mnokasaresieil KkadyecTBa MUTheBOU BOJbI. [IpobieMbl aHanmM3a BOABI
CIEIMAbHOTO Ha3HaueHus (OyTHIMPOBAHHOM U 1p.).

13. MeTo/161 OTIpe/IeIICHNsI aHUOHOB B TTOYBE, BOJIC.

14, KonTponp kadecTBa aHalIUTHYECKUX pabOT B o0NacTH aHaim3a OOBEKTOB
OKPYKAOIIeH CPeJIbl, MPOMBIIIJICHHBIX 00BEKTOB. AKKpEIUTAIHS AaHATUTHYECKOM JTaO0OpaTOpHH.

15. Omnpenenenre o00OIIEHHBIX MTOKa3aTeNe KayecTBa BOAbL. MeToIbl OnpeaesieHus

okucnsieMoctu. XIIK, mepMaHraHaTHBIM HHJIEKC, OOIIEro yriepoaa, CyXoro ocrarka u Jp.
ABTOMaTHYECKHE METO/IbI OTpeIeIeHHsI 0000IIEHHBIX TOKa3aTeNeH ..

16. Onpenenenre akTUBHOTO XJI0pa B BOJIE.

17. MeTtos! onpeienieHus cyab(})aToB, XJIOPUAOB B BOJIE, TOUYBEHHBIX BHITSIKKAX.

18. CocTaBHEIE YaCTH aHAJIMTUYESCKOU METOIUKH.

19. OmpeneneHne XMMHYECKMX  TOKaszareleld KadecTBa BOJbL.  JKECTKOCTb.
CoBpeMEHHbBIE METOIbI ONTPEAETIEHUS JKECTKOCTH BOJIBI.

20. Omnpenenenre 00OOIIEHHBIX MTOKA3aTeNe KadyecTBa BOJAbl. METOABI OMpeIeIeHUs

okucnsieMoctu. XIIK, mepMaHraHaTHBIM WHIEKC, OOIIEro yriepoaa, CyXoro ocTrarka u Jp.
ABTOMaTHYECKHE METO/IbI OMPEIeICHUS 0000IIEHHBIX TTOKa3aTeNeH .

Pasznen 2
21. Vrosp kKak 00bEKT aHAJINU3A.
22. Metobl oTpeie]IeHHs] MUKPOAJIEMEHTOB B 30JI€ YTIICH.



9

23. MeTonbl onpeieieHus Bjaru, 30JbHOCTH, CEPhI B YIJIE

24. Metoapl aHanM3a METANIOB W CIUIABOB (YyryHa, CTajied, I[BETHBIX METAJJIOB U
CILIABOB).

25. CriocoObl OT/IEICHHSI OCHOBHI MPU aHAIIM3€ Yyr'yHa, ME/IU, HUKEIS, aTIOMUHUS.

26. Onpenenenue JErupyoImux 100aBOK B YEPHBIX METallaX M CIUIaBax yele3a: Xpoma,
Maprasiia, HUKels, BoJibhpama u MoHOICHA.

27. ABTOMaTH3UPOBAHHBI KOHTPOJIb B IIBETHOM U YEPHOW METaJUTYPTHH.

28. HedTb 1 HEPTENPOAYKTHI KaK OOBEKT aHAIN3A.

29. Meroap! omnpenenaeHus: PU3NKO-XUMUYECKUX MMapaMeTPOB OCHOBHBIX BHUIOB TOILIMBA
U Mace.

30. MeTopl uCcClieI0BaHMsI XUMHYECKOTO COCTaBa HEPTH M HEPTEIPOTYKTOB.

31. CocrostHue u TPOOIEMBI OIpPEACIICHUS] MHUKPOAJIEMEHTHOTO COCTaB HEPTH H
He(TEnPOIYKTOB IO MEXAYHAPOAHBIM CTaHIAPTAM.

32. T'ocynapcTBeHHbIE W MEXIyHApOJIHBIE CTaHIAPTHI METOAOB OIPEICIICHUS CIIEI0B
He(TH ¥ HEPTETPOIYKTOB B BOJaX, IOUBAX, IOHHBIX OTJIOKEHUSAX, TBEPABIX OTXOaX.

7.2.  OOpasern copepkaHus SK3aMEHAIMOHHOTO OHIIeTa

BUJIET Nel

1.Vromp kak oOBekT aHamm3a. OTOOp M TOArOTOBKAa MpoO yrias. ABTOMaTH3aIHA
nporecca. MeToabl OnpeieNeH st Biark, 30JIbHOCTH, CEPBI B YIJIe; TepMaHusl, BAHAAUS, TAJUTHS U
Jp. B 30JI€ YTJIAL.

2. Mertonsl onpezeneHusl MpUMeceid MbImbsika, ¢Gocdopa, KpeMHHUs B BOJE, ITOYBE,
MeTaJljIax U CIUIaBaXx.

3. Metoab! naeHTH(UKAIMK U OTIPEIeNICHHS 30J10Ta.

4. Bo3nyx kak oObeKT aHamm3a. [‘a3oaHanu3aropsl Uil ONpENENCHUs NpUMeced B
aTMoc(epHOM BO3IyXe.

YTBepkaeHO Ha 3aceJaHUH Kaephl aHATUTUYECKOW XUMHH
[Mpotokonm Ne ot «  » 20 T.

3aBenyroumii kadeapoit Anemacosa A.C.

OK3ameHaTop Poxyn A.H..

B cnywae BeneHus yueOHOro rmpoiiecca ¢ UCHOJIb30BAaHUEM 3JIEKTPOHHOTO OOY4YEeHUs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, COJIep)KaHWe OuiieTa MOXKET OTIUYAThCA OT
MIPUBEJICHHOTO.

8. PACITIPEAEJIEHME BAJIJIOB, KOTOPLIE ITOJIVHAIOT OBYUAIOIIMECA

OO6mrast olleHKa 3HAHWM OOYYAIOIIMXCS MO JUCHUIUIMHE TpoBoauTcs 1o 100-6ammpHOM
[IKAJIe MCXOJ M3 MaKCUMyMa, MPHUBEACHHOTrO B Tabmuie Huxke. OpraHu3alioHHO-y4deOHas
paboTa B ayAUTOPUU OIICHWUBAETCS HA OCHOBE TAKWX KPUTEPHEB KaK IMOCEHIAEMOCTh 3aHATHH,
CBOEBPEMEHHOE M KAaYECTBEHHOE BBIMIOJIHEHUE JOMAIHUX 3aJaHUM, aKTUBHOCTH BO BpeMs
MIPOBEJCHUS JIEKIMOHHBIX W TMPAKTUYECKUX 3aHATUN (ydacTHe B OOCYKIIEHUU TEKYUIero u
MPOMIEHHOT0 MaTepuania, pereHue 3a1ad 1 T.11.).

8.1. Cemectp 1
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Howmepa paznenos Buner pabot Maxcumanbroe
KOJINYECTBO OaJIJIOB

Opraan3aninoHHO-y4eOHas paboTa B Ay IMTOPUH 10
CamocTrosTenpHas pabora 10
1 JlaGopaTopHBIii PAKTUKYM 15
KonTtponbHas paboTa 110 TEOPETHIECKOMY 15

MaTepuany
UTOT'O 50
3ayer 50
OO01muii UTOT 3a CeMeCTp 100

8.2.  Cemectp 2
Howmepa pasznenos Buner pabot Maxcumanbioe
KOJINYECTBO OAJIJIOB

OpranuzanoHHO-y4eOHas paboTa B ayAUTOPHU 10
CamocTtosTenbpHas pabora 10
2 JlabGopaTopHbIil NPaKTUKYM 15
KontpomnbHas paboTa 110 TEOpETHIECKOMY 15

MaTepuany
NTOI'O 50
DK3aMeH 50
OO01muii UTOT 3a CEMECTp 100

CooTtBeTcTBrE 0AJUIOB OLIEHKE

KOMHIecTEO GaLIon O1eHKa 110 nATHOAJUILHOM IIKaJle
s 100 ECTS | Dx3amen, nuddepeHnnpoBaHHbII 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B 3aYTEHO
75-79 C Xopotio 3a4TEHO
70-74 D 32YTEHO
60-69 E YIOBJIETBOPUTEIHLHO PUe——
35-59 FX HEYIOBIETBOPUTEIHHO HC 3a9TCHO
0-34 F HE 3aUTEeHO

9. OBECIIEYEHHME OGPA30OBATEJIbBHOI'O ITPOLIECCA JJIA JINL C
OI'PAHMUYEHHBIMU BO3MOXHOCTAMU 310POBbA 11 UTHBAJIM/IOB

B xopne peanuzanuy AUCUUILIMHBI UCIIOJIB3YIOTCS CIEAYIOIIME JOMOJTHUTEIBHBIE METOIBI
00y4eHUsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOMEXYTOYHOM aTTeCTallui 00yJaronuxcsl B

3aBUCHUMOCTH OT UX UHIUBUAYAIBHBIX OCOOEHHOCTEH:
1) IUTSL CJIETIBIX U CIIA0O0BUIAIINX

- JICKIINH O(I)OpM.HSIIOTCSI B BHAC JJICKTPOHHOI'0 JOKYMCHTA, MJOCTYIIHOTO C

IMOMOIIBIO KOMITBIOTEPA CO CIICHHUAIN3UPOBAHHBIM ITPOTrpaMMHBIM O6CCHequHeM;
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— JUIS  BBIMOJHEHHWs  3aJaHusi NpU  HEOOXOAMMOCTH  IPEAOCTaBIsSIeTCA
YBEIMYMBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE MCIIOJIb30BAaHNE COOCTBEHHBIX YBEINYHBAIOIIUX
YCTPOMCTB;

— MMCbMEHHBIC 33JIaHusT ODOPMIISIOTCS YBEIMYCHHBIM IPUDTOM.

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— JEKIUH OOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— MMCbMEHHBIE 33JIJaHUS BHIIOIHSIOTCS Ha KOMIIBIOTEPE B MUCbMEHHO Qopme;

— 9K3aMEH TPOBOJUTCA B MHCBMEHHOH (opMe Ha KOMIBIOTEpPE; BO3MOXKHO
npoBeJieHre B opMe TeCTUPOBAHUS.

3) JUISL JIAL C HApYIIEHUSIMHA OTIOPHO-/IBUTATEILHOTO anmapara:

— JneKuuu oQOpMIISIOTCA B BHJIE O3JEKTPOHHOTO JOKYMEHTa, JOCTYHMHOTO C
MOMOIIBI0 KOMITBIOTEPA CO CHEIUATH3UPOBAHHBIM IIPOTPAMMHBIM 00eCIeueHHEM;

— MMCbMEHHBIE 33aJIJaHUS BBIIOJIHSIOTCS Ha KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOIATCA B YyCTHOU (pOpME MM BBIMIOTHSIOTCS B MUCHMEHHOM
dbopMe Ha KOMITbIOTEDE.

[Ipy HEOOXOTUMOCTH NPEIYyCMATPUBACTCS YBEIMYCHHE BPEMEHH ISl TOATOTOBKU
OTBeTA.

[Iponienrypa  mpoBeACHHS  NPOMEXKYTOYHOM  arTecTaliiil Ui OOyYaromuxcs
YCTaHaBIMBAaETCS C Y4YETOM UX UHAMBUAYAIbHBIX TMCUXO(PHU3UYECKHMX OCOOEHHOCTEH.
[TpomerxyTouHas aTTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mponeAypbl OLICHMBAHHUS PE3YJIbTaTOB OOyUeHHUs [OMYCKaeTcss C
UCTIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

ObecnieunBaeTcst 1OCTyN K MHPOPMAIIMOHHBIM U OUOIHorpaduyeckuM pecypcam B CETU
WuTepHeT Ui Kakaoro oOydaromierocss B ¢opMmax, aJalTHPOBAHHBIX K OTPAaHUYCHUSM HX
3JI0POBBS U BOCTIPUSATHUS HHPOPMAIUH:

1) JUISL CJICTIBIX M CITA0OBUIAIINX :

— B [I€YAaTHOM (popMe YBETUUECHHBIM HIPHUPTOM;

— B (hOpMe DIEKTPOHHOTO TOKYMEHTA;

2) JUIS TIIYXUX ¥ cTaOOCTBIIIAIUX

— B Ie4aTHOM dopme;

— B (hopMe ANEKTPOHHOTO JOKYMEHTA.

3) IUIs1 O0YYarOIIUXCS C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B IIEUaTHOM Qopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOLECCA

VYuebnble 3anatus nposogiarcsa B IX yuebnom kopryce Honl'Y (r. Honenk, yu. Illopca,
17a). JIns mpoBeneHusl JIEKIIMOHHBIX 3aHIATUN TpeOyeTcsl ayauTopusi, 000py/10BaHHAsT MEIOBOM
WIA MapKepHOH NOCKOH, MyJIbTHUMEIUMHBIM MPOEKTOP M 3KpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
MeOenu Ui CTY/I€HTOB, pabouee MeCTo MpemnojiaBares, Bbixo B IHTepHeT — MpoBOIHOM WK ¢
ucrons3zoBanuem Wi-Fi.

O6opynoBanne nabopaTopuii ¥ CIEUUATU3UPOBAHHBIX  KAOWHETOB  Kadempsl
AQHAINTUYECKON XUMUH, B KOTOPBIX IPOXOJUT U3yueHue Kypca « CoBpeMEHHbBIE METO/IbI aHAIHN3a
MPUPOTHBIX ¥ TPOMBIIIJICHHBIX OOBEKTOB». aTOMHO-a0COPOIIMOHHBIA CIEKTPOHOTOMETP
Carypn-2, npubopHbslii koMiuieke ['padpur-2, atomMmHO-abcopOuMoOHHBI criekTpodoTromerp C-
115TIK, Bechl anamutudeckre WA-33, aToMHO-aOcopOIMoHHbIH criektpodoromerp CatypH-3,
uonomep M-160MMU, cnextporpad MCII-30, dorosnexrpokonopumerp KDK-2, snextpoHHbIE
Becbl AXIS ANG 200C, ycTaHOBKa TSl HETUTAMEHHOTO ompeneneHus prytu «tOmusy, mudposast
nabopatopus «Peneon».
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JInst camocTosTensHOH pabOTHI MCIIONB3YIOTCSI TEKCTOBBIE M 3JIEKTPOHHBIE PECYpPCHI
Hayynoii OMOIMOTEKM YHHBEPCHUTETa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
y4eOHO-MeToJuecKoe OoOecneyeHne, IMpeACTaBIeHHOe B y4eOHO-METOJMYECKOM KaOuHeTe
['maBHOrO KOpIyCa (ayn.405).

[Tpn m3y4eHNW AUCUMIUIMHBI MIPUMEHSIOTCS AJIEKTPOHHOE OOy4YEeHHE M JUCTAHIIMOHHBIC
oOpa3oBatenbHble TeXHOMOTHH. C HCIOJIIB30BAaHHEM PECYpCOB IUIAT(GOPMBI AMCTAHIIMOHHOTO
00pa3oBaHUs OCYIICCTBISETCA TEKYIIMH KOHTPOJIb 3HAHMH OOydJalomuXcs Ha OCHOBE
TECTUPOBAHUS U IPOBEPKH PE3YIHTATOB CAMOCTOATEIBHOM paboThI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas quTepaTypa

Anemacoa A.C., Poxyn A.H., Illesuyk HW.A. Amnanutuueckas aTOMHO-
abcopOImoHHast cieKTpockonus. YueoHoe nmocodue. — Jonenk: JouHY, 2019. — 430
c.

AnemacoBa A.C., JlyroBoit K.C. DOkonoruueckas aHaquTH4ecKass XUMHS: yueO.
nocobwue. [ DnexTponHslii pecype]. — Joneuk: JouHY, 2010. — 271 ¢

Ananutnueckas xumusi [Tekct]: B 3-X ToMax: yuyeOHUK Jisi CTYACHTOB BY3OB,
oOyyaroluxcsi 0 HampaBieHHIO W crenuanu3anuu «Xumus». T. 1. Xumuueckuit
anaymms/ mox pen JLH. MockBuna [A.A. Bemoctun u np.]. — M.: Akanemus, 2008. —
576 c.

Ananutuueckas xumusi [Tekct]: B 3-X ToMax: yuyeOHUK Jisi CTYACHTOB BY3OB,
oOydaroluxcsi 0 HampaBiIeHUIO W crenuanu3anuu «Xumus». T. 3. Xumuueckuit
anayms / mox pen JLH. Mocksuna [U.I'. 3enkeBud u np.]. — M.: Axagemus, 2010. —
365 c.

Kpucrtnan I'. Ananmmrtugeckas xumust [ Texer] Yue6. ms crynentos. B 2-x 1. T. 1/ T.
Kpucrtnan; nep. ¢ anrn. A. B. I'apmama, H. B. Koneruesoii, I'. B. IIpoxoposoii ;
Berym. cT. FO. A. 3onoToBa. - MockBa: bunom. Jla0. 3nanuii, 2009. - 623 c.

Kpuctuan I'. Ananurnyeckas xumus [Teker] Yue6. ans crynenros. B 2-x 1.Tom 2 /
I'. Kpuctuan; nep. ¢ aurn. A.B. I'apmama, E.3. I'puropresoii, A.B. BanoBoii u nip.
— M.: BUHOM. Jlabopatopus 3Hanuit, 2009. — 504 c.

CumonoBa T.H. DkcTpakius COEIWHEHUM TUTATUHOBBIX, PEIKUX METAIOB U3
THUOIIMAHATHBIX U TaJOTeHUIHBIX PACTBOPOB [MOHOTpadus]. [DIeKTpOHHBINA pecypc].
— HNonenk: lorHY, 2016. —.161 c.

11.2. JlononHMTENbHAs JIUTEpaTypa

8.

10.

11.

OcHoBbl aHanuTHyeckoil xumuu [Tekcr]: B 2 T.. y4eOHUK s CTYJEHTOB XHM.
HanpaBiIeHus U XuM. cnenuainbHoctedt By30B. T. 1 / mog pen. FO.A. 3omnotosa [T. A.
Bonwmmona u np.]. — 4-e uza. — Mocksa: Akagemusi, 2010. — 384 c.

OcHoBBl aHanuTU4eckoil xumuu [Tekct]: B 2 T.. y4eOHUK Ui CTYJEHTOB XHM.
HalpaBJieHUs W XUM. criennaibHocTed By30B T. 2 / mox pen. FO.A. 3omoroBa [H.B.
AnoB u 11p.]. — 4-e uzn. — Mocksa: Akanemus, 2010. — 408 c.

leBuyk U.A., Cumonosa T.H. MloHocenekTUBHbBIE 3JIEKTPO/IbI B aHATN3€ MPUPOIHBIX
U TPOMBIIIICHHBIX 00BbeKkTOB: YueOHoe nmocobue [Tekct]. — Honeuk: «Hoymumx»
(Hdonenkoe otnenenune), 2010. — 158 c.

[lepuyk, M. A. IlpakTukym IO aHQIMTHUYECKOM XHMHH. ['paBUMETpUUECKHI U
TUTPUMETPUYECKHI METO/bl B aHAIM3€ MPUPOIHBIX U MPOMBIIIIEHHBIX OOBEKTOB :
[yaeb. mocobue] [Dnekrponnsiit pecypc]./ U. A. lllepuyk, T. H. Cumonosa, A. H.
Pokyn ; Jlonenkuii Ham. yH-T. - Jlonenk: Bebep, 2009. — 390 c.
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12. NHOOPMAIIMOHHBIE PECYPCBI

1. HauuonanbHasi 3JIEKTPOHHAas onbIHoTeKA (HOBb): dbenepaibHas
rocyiapctBeHHass mH(popMmaimonHas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocymapcTBeHHas oubnmmoreka. — Mocksa, 2019- . — URL.: https://rusneb.ru/ (nara oOparienus:

01.09.2023). — Pexxum joctyma: cBOOOIHBIN, moanmucka. HeoOxoauma ycTaHOBKA MTPOrPaMMHOTO
obecrieueHus. — TEKCT: AIMEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snexkrponHas 6ubanoreka: cailT. — Mocksa, 2000- . —
URL.: https://elibrary.ru (mara oOpamenus: 01.09.2023). — Pexxum goctyma: Jisi aBTOPH30B.
IIOJIb30BaTENe. —TEeKCT: dJIEKTPOHHBIMN.

3. Hayunas »nexrponHass Oubnmoreka «KubepJlenunkay»: caidt / Accoumamnms
«OTtkpbeiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum mocrymna:
CBOOOIHBIN. — TEKCT: 3JEKTPOHHBIMN.

4, DNEeKTPOHHO-OMOIMOTeYHAs cucremMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenusi: 01.09.2023). — Pexxum poctyna: JUisi aBTOPU30B.
IIOJIb30BaTeIeN. — TEeKCT: 2JIEKTPOHHBIMN.

5. IBC KOpaiitT: snekTpoHHas OubinMoTeuHas cucrema: caiT. — Mocksa, 2013. —
URL: https://biblio-online.ru (zara oopamenus: 01.09.2023). — Pexxum nocTyna: it aBTOPU30B.
noJib30Barenei. — TeKcT: AIeKTPOHHBIN.

6. DJIeKTPOoHHO-0nOIuoTeunasi cucrema Jloul'Y: caiitr / ®IT'BOY BO «/lorl'Y». —
Jonenk, 2016- . — URL: http://library.donnu.ru/ (mara oOpamenus: 01.09.2023). — Pexum
Joctyna: cBOOOIHBIN. — TeKCT: 31eKTPOHHBIM.

7. DyeKTpoHHbII KaTtajgor Hayunoit 6ubnumoreku Jlonl'Y: pasnmen caiirta / Hb
Houl'Y. — Tekcr: snexrponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oopamenus: 01.09.2023). — Pexum poctyna: MOUCK CBOOOJHBIN, 3IIEKTPOHHBIE
JIOKYMEHTHBI — JJ1s TTosib3oBaTened JJonl'y.

8. Jaextponnblii apxuB Jloul'¥Y: pasgen caiita / Hb [Jonl'Y. — Tekcr:
anekTpouubii / DBC [oul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxum moctyma: CBOOOTHBIIH.

13. ITPOTPAMMHOE OBECITEYEHUE

1. Windows 7 PRO (kopnoparusnas nuuen3us oY Ne 46484614)

2. Microsoft Office (koprnopatuBHas auuen3us oY Ne 46472919)

3. Microsoft Visual Studio (suuensust mporpammbl Dream Spark [uist BEICIINX yueOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuun GPL, Apache,
BSD a5t cBOGOAHOTrO MPOrpaMMHOI0 00ECTIEUeHHUS ).
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