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Pa6ouast mporpaMma JUCLMIUTHEEI «IHCTpYMEHTaIbHBIE METO/Ibl XHUMHYECKOT0 aHaIn3a
BEIECTB, MATEpPUaTOB M OKpYXKalomled cpeapn» isi O0ydalomuXcs M0  HApaBIeHHIO
moxrotoski 04.03.01 Xumus, cocTaBieHa Ha OCHOBaHMM (DelepalbHOrO roCyIapCTBEHHOTO
o6pa3oBaTeNbHOTO CTaHmapra Bhicuiero obpasopaHus — OakalaBphar [0 HANpaBJICHAIO
noaroroskn 04.03.01 Xumus, yTBepKIEHHOrO MpHKa3oM MunucTepcTBa 00pa3oBaHUs U HAYKH
Poccuiickoii ®eneparmu ot 17 mromnst 2017 r. Ne 671 (¢ usm. u joi.), Ilopsika opranusamun 1
OCyILIeCTBIEH S 00pa30BaTENbHON NESTEIBHOCTH 110 00pa3oBaTeNbHBIM MPOrpaMMaM BBICIIETo
obpazoBaHus — mOporpaMvam Oakanaspuara, MpOrpamMMam —CHENHMATATETa, MpOrpaMMaMm
MATHCTPATYphl, yTBEPXKIEHHOTO NPHKa3oM MHMHHCTEPCTBA HAYKH M BBICIIETO o0pa3zoBaHus
Poccuitckoif ®eneparmu ot 06 anpenst 2021 1. Ne 245 (¢ m3M. U JOM.), B COOTBETCTBHH C
y4eOHBIM IIAaHOM, YTBEPKAEHHEIM YuensM coseTom ®I'BOY BO «JTlonI'Y» mis HaGopa 2024
roja.

PazpaboTumk:

oneHT Kadeapbl aHATUTHYECKOW XUMHHU
A tbenp ’ Qﬁk? A.H. Pokyn
KaHHUJIaT XUM. HayK, JOIL.

Pa6ouas nporpamMma o1006peHa Ha 3aceJaHnH Kadepbl aHATHTHYECKOH XUMHUH
[Iporokon ot 26.03.2024 r. Ne 13

3aBenytoiuii kadeapoi #@7 A.C. Anemacosa
COI'JTACOBAHO:

JlekaH XUMHYECKOro (paKynbTeTa éW% C.I'. baxtun
28.03.2024 r.

VyeGHO-METOAMYECKAA KOMHCCHS XUMHYECKOro (hakybTeTa

TIporokon ot 27.03..2024 r. Ne 2 9
Tpencenatens M P.U. JIbira

PyKOBOAHMTEIIb OCHOBHOH NPO(hecCHOHATEHOM

o6pa3oBaTeibHOM NPOrpamMMbl,

[I-p XUM. HayK, Mpod. B.M. Muxanbuyk
28.03.2024r



1. MECTO JUCLIUIUIVHBI B CTPYKTYPE OBPA3OBATEJIBHOM
[TPOI'PAMMBI

1.1. TpebGoBaHus K peaBapUTEILHON MOATOTOBKE OOYYAIOIMIUXCS, TIPEANIESCTBYIONINE
U COMYTCTBYIOIINE TUCHUILIMHBI, HA KOTOPBIX OCHOBBIBAECTCS M3yUCHHUE IaHHOM:

JUCHUIUIMHBL TporpamMmbl  OakanaBpuata: Heopranmueckas xumwus, Maremaruka,
WNndopmaruka, ®usnka, AHATUTHYECKAS XUMHUSL.

1.2.  JIMcuMIuMHBI, KypCOBBIE paOOTHI M MPAKTUKH, IJII KOTOPHIX OCBOCHHE TaHHOU
JUCLHUTUIMHBI HEOOX0AUMO KaK MpeIIIeCTBYOIIEE:

DKoJorHYecKas aHaJIUTUYeCKass XUMHUS, XpoMarorpapuueckue METOJbl aHalu3a;
Mertoabl pa3zaeneHuss U KOHUEHTPUPOBAHMS B XUMHUUYECKOM aHAIIU3E;

VYyeOHast mpakTHKa: o3HaKoMHTeNnbHas; [Ipon3BoaCTBEHHAS MpaKTHUKA: PEATUTIIIOMHASL.

2. OIIMCAHUE JUCHHUIUINHDBI

2.1.  OOmas xapakTepucTHKa

HanmeHoBaHue mokasarens 3HayeHue nokazaTens

Haspanne o0pa3oBaTenbHON MPOrpaMMbl 04.03.01 Xumus (IIporpamma GakanaBpuara:
Xumwst)

udp 1 Ha3BaHKE B COOTBETCTBUU C yUEOHBIM b1.B.JIB.7.1 NHcTpyMeHTaNbHBIE METObI

TUTAHOM XMMHYECKOTO aHalln3a BEIIECTB, MAaTEpUANIOB H
OKpY’KaroleH cpeisl

YacThs 00pa3oBaTeIbHON IPOTPAMMEBI BapuratnBHas 9acTh: BEIOOP 00yUarOmIerocs

KonndecTBO 3a4eTHBIX €IMHMIL / BCETO YacOB 3/108

2.2. PacmpeneneHue 4acoB IO epuoiaM 00ydeHus

o OO011ee KOJIUYECTBO YaCOB
o = o
dopma & 3 f— naGopa- | mpakTH- CaMOCTOSATEIIBbHOM Dopwma
00yueHHs & 2 paboThI + BCEro
3 OHHBIX TOPHBIX | YECKUX KOHTPOIIS
KOHTPOJIb

Ounas 4 8 36 24 48 108 JK3aMeH
Ounas, Bcero 36 24 48 108
OuyHo-3a04yHas 4 7 10 7 91 108 9K3aMEH
OuHO-3a04Had, 10 7 91 108
BCETO

3. 1EJW AUCLMIUIMHBI

dopmupoBanue 0a30BBIX 3HAHMN O BHAAX M CIIOCO0AX XMMHYECKOrO aHAINM3a, METOJax
OTIpeNIeJICHNs] COCTaBa M, YAaCTUYHO, CTPOCHHUS BEIIECTB, OOYYCHHE CaMOCTOSTEIHLHOMY
BBITIOJTHEHHUIO aHAIIM30B, paboTe Ha Mpubopax, BHIOOPY METOAOB U METOJIMK, OIEHKE TOYHOCTHU
pe3yabTaTOB aHaliM3a, BHIPAOOTKAa y OOyYaromuxcsi KOMIUIEKCAa COOTBETCTBYIOUIUX YMEHUH,
HABBIKOB M TUYHOCTHBIX CBOWCTB.

4. KOMIIETEHIIMH ObYYAIOUIEI'OCH, ®OPMUPYEMBIE B PE3VIIBTATE
OCBOEHM S KOMIIOHEHTA OBPA3OBATEJIbHOM ITPOI'PAMMEI, X
NHAWUKATOPBI U INTAHUPYEMBIE PE3YJIbTATBI ObYUEHU S




Komnerenuun WNHaukatopsl Pe3ynbTarsl 00yueHus

I[MK-4. Cnocob6en | [TK-4.1. Bremonnser | [1K-4.1.1. 3HaeT CTaHJIapTHbIE

OCYUIECTBIIATH CTaHJApTHBIE  ONEpaluy  Ha | ONepanyy Ha

KOHTPOJIb BBICOKOTEXHOJIOTHYECKOM BBICOKOTEXHOJIOTUYECKOM

Ka4yecTBa ChIpbs, | 000PYAOBaHUU Ui | OOOpYJOBAaHUHU JJII XApaKTEPUCTHKH

KOMIIOHEHTOB U | XapaKTEPUCTUKHU CBIPbs, | CBIPbs, MPOMEKYTOYHOM U KOHEYHOM

BBIITYCKaeMOM IIPOMEKYTOYHOH M KOHEYHOW | MPOLYKIUU XUMHUYECKOIO

IPOAYKIMH IPOAYKINH XUMHYECKOTO | IPOU3BOJICTBA.

XUMHUYECKOTO IIPOMU3BO/ICTBA, cocramser | [IK-4.1.2. Y M e e T cocraBusTh

Ha3HAa4YCHUA, HpOTOKOHBI I/ICHLITaHI/Iﬁ, HpOTOKOHBI I/ICHI)ITaHI/II\/’I, HacnopTa

IpOBOAUTDH nacmnopra XUMHUYECKOHN | X|IMUYECKOM MPOAYKLHUHU, OTYETHI O

NacnopTU3alrIo OpOoAYKIHMH, OTYCThI O | BBINIOJIHEHHONW paboTe MO 3aJlaHHOU

TOBAapHOMH BBINIONHEHHOH  pabote 1O | dhopwme.

OpoAyKLIUU 3a7jaHHOM (hopme [1K-4.1.3. Bniageet TeopeTUYECKUMH U
METPOJIOTHYECKMMU OCHOBAMM
aHAJINTUYECKON XUMUH; TEXHUKOM
9KCHEPUMEHTAIbHOM paboThI B
aHAJTUTUYECKUX J1a00paTopusix;
paboToii ¢ TUTepaTypoi 1o
AHAIUTUYECKON XMMHH; OIIBITOM
00paboTku 1 0000IIeHNs MaTepuaa
U IIOMCKA HOBBIX JKCIIEPUMEHTAIBHBIX
U TEOPETUYECKUX PE3YJIbTATOB.

5. I[TPO'PAMMA JJUCHUTJIMHBI
Tembl Bonpocsl Tembl

Pazoen 1. AtomHO-
3MUCCUOHHAS
CIIEKTPOCKOIHS

CpaBHUTENBHBIE METPOJIOIMUECKUE XapaKTEPUCTUKU METOOB
aTOMHOTO  CIIEKTPaJIbHOTO  aHaiu3a. VICTOYHUKH  BO30YXKACHUS
cnekTpoB. CnekrpanbHble OpUOOPEl M HUX  XapaKTEPUCTUKH.
KauecTBeHHBII M KOJIMYECTBEHHBIM aTOMHO-DMUCCUOHHBIA aHaJIN3.
ABTOMaTHYECKUI KOJINYE€CTBEHHBIN CIIEKTpaIbHbIN aHaImn3.
CnexkTpockonusi C€ HWHAYKTUBHO CBSI3aHHOW  IJIa3MOW. XHMMHKO-
CIEKTpaJIbHBIN aHAIIN3.

XapakTep U NPOUCXOXKJECHHUE H3IIyYEHHUs CBETa B IUIAMEHHU.
OU3UKO-XMMHYECKAE TPOLIECCHl B  IUIaMEHH. MeTposiornyeckue
XapaKTEPUCTUKHA METOJa U CPEJCTBA MX yiydlleHus. Mcnonb3oBaHue
ONITUYECKHUX METOJIOB B KOHTpOJIE KadecTBa HE(PTH, HEPTETPOIYKTOB,
METaJUIOB, CIIJIABOB U Jp.

Ananutnueckue xapakrepuctuku AD-UCII. O0opynoBanue s
AE-UCII. T'openku, pacHbUIMTENIBHBIE  CHCTEMBI, T'€HEpPATOPBHI.
BBenenue  razooOpazHoi  mpoObl,  THAPUIHBIE  TE€HEPATOPHI.
MmuorosnementHbiii  AE-MCII  aHaau3 B TCOXUMHHM, DKOJIOTHH,
MEJULIIHE U Ip.




Pazoen 2. AtomHO-
a06copOLIMOHHBIN METOT

Teopernueckre OCHOBBI AaTOMHO-aOCOPOLIMOHHOIO METOAA
aHain3a. KadecTBEHHBII W KOJIMYECTBEHHBIM aHanu3. VcToYHMKH
PE30HAHCHOIO M3JIy4eHUs. DIEKTPOTEPMHUECKUE aTOMU3AaTOpbl. Meton
redepauuu ruapunoB. IloaroroBka nmpo® K aToMHO-aGCOPOLMOHHOMY
aHain3y. MeTpojoruueckie XapakTepUCTHUKHM W aHAJIUTHYECKHE
BO3MOXKHOCTH MeToja. CpencTBa MOBBILIEHHUS — CHEUU(UYHOCTH,
CHIDKEHUE TIpefiesia OOHapy)KEHUs, YJIydlIeHHE BOCHPOU3BOAMMOCTH.
[Ipsmoit ananmu3 T1BepAbIX MpoO. CoOBpeMEHHbIE HalpaBlIEeHUS B
pa3BUTHUU METOJA.

OmnpeneneHve pTyTH aTOMHO-aOCOPOLIMOHHBIM M aTOMHO-
(GIIyOpecCHeHTHBIM ~ METOJaMH  «XOJOZHOTO  Mapa». XUMHUYECKas
atoMu3anus pryTd. OnTUMH3anus XMUMHYECKOM aTOMHU3alUU PTYTH.
Tepmuueckas aTOMHU3aLUsL pTYTH. l'ocynapcrBeHHbIe 51
MEXIyHapOAHbIE CTaHJApPTHbIE METOJUKH OIPENEICHUS pPTYTH B
BELIECTBAX, MaTepuansax M DSKOJOTMYecKMX oObekTax. Meronbl
pasfeseHns M KOHLIEHTPUPOBAHUS, UCIOJIB3YEMBIE IUIS ONPEACIICHUS
PTYTH aTOMHO-a0COPOIIMOHHBIM M aTOMHO-(IIyOPECIIEHTHBIM METOAAMU
«XOJIOJHOTO Iapay.

Pazoen 3. Xumuko-
CTHIEKTPAJIbHBIN aHATTN3

KoMOuHMpOBaHHBIE ¥ THOPUIHBIC METOBI aHawM3a. MeToIbl
KOHLIEHTPUPOBAHMS B ATOMHBIX CHEKTPAIBHBIX METOJAX: COOCAXKICHUE,
BBEIMOpa)XKMBAHKE, COPOIIHSI, SKCTPaKIUs, GPAKITMOHHAS JUCTHILISIIHSL.

Pazoen 4. AtomHO-
(byopecIieHTHBII "
PEHTTeHO(ITyOpECEHT
HBIA METOJIBI

[IpyHIMIBI METOMOB, WX aHAIMTUYECKOE O0OpyJIOBaHUE.
MeTtponoruueckue XapaKTepUCTHUKH W aHAJUTHUYECKHE BO3MOXKHOCTH.
Hcnons3oBanue aTOMHO-(DITyOpPECIIEHTHOTO u
PEHTTEHO(IIYOPECIICHTHOTO METOJIOB B KOHTpOJIC KadecTBa HedTH,
He(TEeNPOAYKTOB, METAIIJIOB, CIUIABOB U AP.

Pazoen 5.
MonexynspHbIi
a0bCOpOIMOHHBIN
ananu3 (Y@ u Buaumas
00JacTp)

Br16op onTUManIbHBIX YCJIOBHM MPOBEIACHUS aHATUTHYCCKUX PEaKITHil.
Onpenenenue mnpumecedd. Kiaccudukanus METOZOB M CpelCTBa
omnpezaesneHuss KoHUeHTpanuil. Onpenenenue npumeceit Ha yposae TT/IK.
Xomocroil ombIT. TpeboBaHUS K peakTHBaM, IoOcyne, jJabopaTopuu,
OKpYy>Karotieit armocdepe.

OKCTPaKIMOHHO-(POTOMETpUYECKHEe  METOJbl  aHanmu3a.  BwiOop
SKCTPAKIIMOHHBIX PEareéHTOB U PacCTBOPHUTENEH.

YyBCTBUTEIBHOCTD, npenen ONPEEIICHNUS.
BocnponzBoguMocTs W MpPaBUIBHOCTh.  M30MpartenbHOCTE |

KOHTpAacTHOCTb. lIpuMeHeHne crneKTpopOTOMETPUUIECKOro MeToAa s
U3y4YCHHs XMMHMYECKHX paBHOBecMdM B aHammse. OrnpeneneHue
YCTOMUMBOCTH W MOJISIPHBIX KOA((HUIMEHTOB CBETOMOIIOIICHHUS.
Armnmaparypa B MeToax MOJICKYJISIPHOM a0CopOITMOHHOM
CIIEKTPOCKOIIUH. IIpOTOYHO-MHIKEKIINOHHBIN aHanus. Tunsl
OKpAILICHHBIX COEJIMHEHUH, UCIIOJIb3YEMBIX B aHaJn3e.
CrnexTpoOoTOMETpUUYECKUI aHATU3 NPUPOAHBIX U TMPOMBIIUIEHHBIX
00bekTOB. COBpEMEHHBIC HAIPABJICHUS B Pa3BUTHH METO/IA.

Obnacte mpumeHeHuss u  ocHoBHble moHsTus UKC.
Bzanmoneiicteue MK wmsnyuyenus c¢ BemecTBoM. KomebGanus mpocThIx
Moisiekyn. HMurepmperanus MK cnektpoB. Amnmaparypa. Dypse
npeoOpa3oBaHue. AHaNM3 Ta30B. AHaNU3 JKAIAKUX Tpod. AHamm3
TBepbIX Mpob. KonmnuectBennsiit UK ananus.
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Pa3zoen 6.
BHeKTpOXI/IMI/ILIeCKI/IC
MCETOAbI aHAJIN3a

Krnaccudukanus 1 OCHOBHbIE MPUHIUIBI 3JEKTPOXUMHUECKUX
MeToA0B aHanu3a. [loTeHumomerpuyeckuii anamu3. Knaccugukarus
MIOTEHIMOMETPUYECKUX  METOJIOB: MpsAMas  NOTCHIUOMETPUS U
MIOTEHIIUOMETPUYECKOE  HAXOXACHHUA TOYKM KOHLIA TUTPOBAHUS.
[lorenumomeTpust B NPUCYTCTBUM TOKAa C  HCIOJIb30BAHMEM
noJsipu30BaHHBIX 31eKTPo 0B (I # 0), u B orcyTcTBUM TOKa (I = 0).
[Ipssmass  nmoreHuuomMerpus. OrmnpeneneHUe aKTUBHOCTH HOHOB  C
UCIIOJIb30BAaHNEM NOHOCEIEKTUBHBIX MIEKTponoB. [loTeHnnomerpus kak
METO/, ONPEACIICHNs] KOHEYHON TOYKU B THTPUMETPUUECKOM aHAIIU3E.
WNupaukaTopHas peakuus M M3MEHEHUE [IOTEHLMajga JJIEKTpoJa B
peaKkuMsaX KUCIOTHO-LIEJIOYHOTO0, OCAaIUTEIbHOTO, OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHOT'O, KOMILIEKCOOOpa3ymomero xapakrepa. Kpusbie
TUTPOBAHMUS, 3AaBUCHIMOCTD WX (DOPMBI OT PA3IUYHBIX (PaKTOPOB.
TutpoBaHuss B HEBOJHOW cpexne. lloTeHHMOMETPUYECKUI METOX
oTpesiesIeHUs] TOUYKU 3KBUBAJIEHTHOCTH MOJISPU30BAHHBIX 3JIEKTPOJOB (U
#0).

ABromaTtnueckue TuTparopbl. Cucrema aBTOMAaTHYECKOTO
pEryIUpOBaHUs OUYUCTKHU IIPOMBIIIJIEHHBIX CTOYHBIX BOJL
MIOTEHIMOMETPUYECKUM METOAOM. lIpumepsl NOTEHIHOMETPUYECKUX
ONPEACIICHUN.

OcCHOBHBIE YCIIOBUSI M TpeOOBaHHS K KyJIOHOMETPHUECKOMY
MeToy. MeTo1bl KyJIOHOMETPHHU.

[Ipsimas KystoHOMETpHSL. Y CIIOBUS POBEACHUS IPSIMOM KyJIOHOMETPHH.
Kynonomerpudeckoe turpoBanue. [IpuHIunuanpHas cxema yCTaHOBOK
MPSAMOM KyJIOHOMETPHUH U KYJIOHOMETPUYECKOTO TUTPOBAHMSL.

OnexkTporpaBuMeTpudeckuil  aHaiau3. (OCOOEHHOCTH MeToa.
[IpuHnunuaneHas cXeMa YCTaHOBKHM JUIsl DJIEKTPOIPABUMETPUYECKUX
onpeAeNeHuil. OJEKTpOoAbl B  AJIEKTPOrpaBUMETpUU. BHyTpeHHMI
aneKkTpou3. [IpuMepsl 311€KTpOrpaBUMETPUUECKUX ONIPENEICHUN.

ITpsimas koHpykTOMETpHs. KOHOYKTOMETpHUYECKOE TUTPOBAHUE.
Kpussle TuTpoBanus. XpOHOKOHKOHIYKTOMETpHs. BBICOKOYAaCTOTHOE
tutpoBanue. [IpuOopel ans  mnpoBeneHus  aHanuza.  [Ipumepsl
OnpeacIeHUuI

[Tonsporpadus. [Ipuamn ~ merona. [lonyyenue u
XapaKTePUCTUKHU BOJIbTAMIIEPHOU KpHBOM. VYpaBHeHHe
noJsiporpadguueckoi BoaHbl. YpaBHeHue MibkoBuua. Matematuueckoe
ONMCaHUE  IIOTEHIHWajga  IOJIYBOJHBL.  YpaBHeHue MnbkoBnuya-
I'eiipoBckoro. Boapramnepomerpuyeckue cnekTpbl. CoOBpEeMEHHBIE
BH/JIBI BOJIbTAMIIEPOMETPUH: npsiMasi, WHBEPCHOHHA,
muddepeHInanbHO-UMITYJIbCHA U JIp. YyBCTBUTENBHOCTH METOOB.
IIpumepel  onpeneneHuil. Mcnonb3oBaHHE BOJIBTAMIEPOMETPUU B
IPYTHX METOJAaX aHaJIN3a.

AMIIEpOMETPUUECKOE THUTPOBAHHE. XapaKTEPUCTUKA METOJa.
WuaukaTopHBIE  DJIEKTPOABI B aMIEPOMETPUU.  AmNmnaparypHoe
oopminenue merona. Kpusie TurpoBanus. [Ipumeps! onpeneneHuii.

Pazoen 7.
buoxumnueckue
METObI aHAJIU3a

buoxumunueckue metoapl. DepMeHTATUBHBIE METOABI AHATIU3A.
buocencopel. MMyHOpepMeHTHBIM aHamu3. METOIbI OIpeaeIcHUs
TeHETUYECKU MOIM(UIIMPOBAHHBIX OPraHU3MOB

Pazoen 8. Macec-
CTIIEKTPOMETPUS

OOmiast xapakTepucTuka MeToma. Ammaparypa. VCTOYHHKH
MOHOB. Macc-aHanu3aTopsl. [leTeKTUpOBaHUS MOHOB. XpOMaTO-Macc-
CIICKTPOMCETPU. Bo3moxHOCTH 1 aHATUTHYECKOE IIPUMCHCHUC.
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Pa3zoen 9. IIpumeHeHue PaguoaKyCTUYECKOTO METOIOB JUTS
JlyucTaHIIMOHHbBIE JIUCTAaHIIMOHHOTO aHaiu3a OOBEKTOB OKpykawied cpensl. Jlumap B
METO/Ibl aHaJIN3a KOHTpOJIE  BO3AyXa.  JIMCTaHIIMOHHBIM  KOHTPOJb  I[apamMeTpoB

3arpsi3HEHUS] BOAHOM cpeabl HedTEenpoAyKTamMH. ASpOCheMKa B
OKOMOHHTOPHHIC.

Paszoen 10. Osxe-ciektpockonusi.  PeHTreHoBckas — (hOTORNIEKTpOHHAS
Meronsl aHallM3a | CIEKTPOCKOIUS.

MMOBEPXHOCTHU

Pazoen 11. [IpumeHeHre KOMIMBIOTEPOB MPU PEHICHUH aHAJTUTUYECKUX
IIpumenenue 3amaqy.  XemoMeTpuka. KoMIObIOTEPHO-OPUEHTHUPOBAHHBIE  METOJbI
KOMITHIOTEPOB B | o0ecrieyeHusl KadecTBa pe3ysbTaToB aHanm3a. OOpaboTka CHUTHAJIOB.

AHAJINTUYECKOU XUMHUU

PacroznaBanue oOpa3oB B aHamuTU4eckod xumuu. IIporpamMmuoe
obOecrieueHne I AHAIMUTHYECKUMX TpHOOpOB, Id  00pabOTKH
pe3yJbTaTOB aHaiM3a, AJsl AHATUTHYECKUX paCyeTOB, MPEJCTABICHUE
pe3yabTaTOB pabOThl Ha HAyYHBIX KOH(PEPEHIMSAX U TOMY TOJI00HOE.
Pecypcel HMHTepHeT B aHaIMTUYECKOM XUMUU. bassl HaHHBIX U
uHpoOpMallMd B  aHAJUTHYECKOM XMMHHU. MeXIyHapoaHbIE U
HAI[MOHATIFHBIC XMMHYECKHE OOIIecTBa. DIIEKTPOHHBIE OUOIHOTEKH.
OnekTpoHHBIE XXypHaIHI. [lonck HayuyHol nHbopmaruu B UHTEpHET.

Paszoen 12. ITonsTue aBTOMAaTHU3aluHy, aBTOMAaTU3UPOBAHHOU u
ABTOMaTH3aLHS, aBTOMATUYECKOM  ammapaTypbl.  ABTOMATHU3UPOBAHHBIE  CHUCTEMBI
MEXaHHU3aLus] U | QHAIUTUYECKOTO KOHTPOJIsA. AHanu3atopbl. IIpoTOYHO-MHKEKIIMOHHBIN
MHUHHATIOpHU3ALUS aHanu3. MukpoaHalIUTHYECKUE CUCTEMBI B XUMHUECKOM aHAIIN3E
aHajamn3a

Pazoen 13. Meroanka pacyeTa CI0KHBIX HOHHBIX PAaBHOBECHH B 00BEKTAX
Meroavka pacyeTa | OKpY’Karolle cpebl ¢ IPUMEHEHUEM MAaTEMaTHYECKON KOMIIBIOTEPHON
CJI0KHBIX MOHHBIX | mporpaMMbl Maple. HaxoxaeHue KOHIIGHTpaluii HWOHOB C Yy4YeTOM

paBHOBECHi B 00bEKTaxX
OKpYKalolllel cpeapl ¢

peakiuii KOMIUIEKCOOOpa3oBaHus, TUapoin3a. Pacuer pactBopuMocTu
COEJMHEHUI! B CII0XKHBIX CHCTEMAX.

MIPUMEHEHHEM
MaTeMaTU4EeCKOU
KOMIIBIOTEPHOM
IpOrpamMMbl

Paszoen 14. XemomeTpuka. OCHOBBI PErPECCUOHHOIO U KOPPEISLUOHHOIO
XeMoMeTpuKa aHamu3a. OCHOBBI MaTEMaTUYEeCKOrO IUIAHMPOBAHUSA XHMHUYECKOTO

HKCIEPUMEHTA

Paszoen 15. OneHka NpaBUIBHOCTH M BOCIPOU3BOJAMMOCTH DE3YJIbTAaTOB

Mertponoruueckas aHalM3a Pa3UYHBIX BEIIECTB, MATEPHAIIOB, OOBEKTOB OKPYXKArOIIEH

OIICHKA PE3YJIbTATOB
dHaJIn3a

Cpebl

6. CTPYKTYPA U COAEPXXAHUE JUCIUIIIMHDBI

6.1.

dopma o0yueHus — ouHas1, Kypc — 4, cemectp — 8

HaumeHnoBanus pa3aciioB U TCM Komriectso wacon
Jlek. JlaGop. | IlIpakr. | CPC+K | Bcero
Paszoen 1. ATOMHO-9MUCCUOHHAs 8 4 4 16
CHEKTPOCKOMUS
Paszoen 2. Amomno-abcopoyuonusiii memoo 8 6 4 18
Pazoen 3. XUMUKO-CIEKTpaIbHBIA aHAIN3 2 4 6
Pazoen 4. ATOMHO-QIIyOpPECIICHTHBIH U 2 4 6




PEHTTeHO(ITYOPECIICHTHBIN METOIBI

Paszoen 5. MonexynspHblii aOCcOpOLUMOHHBIN 2 6 4 12
anaiu3 (YO u Buaumas 00J1acTh)
Pazoen 6. DnexkrpoxuMuuecKue METOIbI AaHAITH3a 2 4 4 10
Pazoen 7. buoxuMmuyeckre METOALI aHAIN3a 1 4 5
Pazoen 8. Macc-criekTpoMeTpust 1 4 5
Pazoen 9. lucTaHIIMOHHBIC METOIbI aHAIU3a 1 4 5
Paszoen 10. MeTopl aHa/IM3a IOBEPXHOCTH 1 4 5
Pazoen 11. TlpumeHeHUE KOMIBIOTEPOB B 2 4 6
AHATUTHYECKONM XUMHH
Pazoen 12. ABToMaTn3anus, MeEXaHU3alMUsI U 1 2 3
MUHHUATIOpHU3AIMs aHATIN3a
Pazoen 13. Mertoauka pacueTa CIOKHBIX 2 4 6
MOHHBIX paBHOBeCHIA B o0BeKTax
OKpY’)KalIlen cpeapl ¢  OpPUMEHEHUEM
MaTeMaTUYE€CKON KOMIBIOTEPHON MPOrpaMMBbl
Pazoen 14. XemomeTpuka 1 4 5
Paszoen 15. MeTponoruueckas oIieHKa 2 4 2 8
pe3yJabTaTOB aHAIN3a
HUTOI'O ITO KOMITOHEHTY OIIOII 36 24 48 108

6.2. ®opma 00ydeHHUs1 — OYHO-3a049Has1, Kypc — 4, cemecTp — 7
HaumenoBanus pa3aenoB u TeM Konmiecrso acos

Jlexn. | Jla6op. | Ilpakr. | CPC+K | Beero

Paszoen 1. ATOMHO-3MHCCUOHHAs 2 2 6 10
CIIEKTPOCKOIHUS
Paszoen 2. Amomno-abcopoyuonusiii memoo 2 2 6 10
Pa3zoen 3. XUMHKO-CIIEKTPAJIbHBIN aHAIIN3 6 6
Pazoen 4. ATOMHO-QIyOpECHCHTHBIA | 6 6
PEHTTeHOITYOPECIICHTHBIN METOIbI
Pazoen 5. MonexynsipHbiii aGCOpOIIMOHHBII 2 2 6 10
ananu3 (YO u BuaumMas o01acTh)
Pazden 6. DneKTpoOXUMHUYECKHE METOJbI 2 1 6 9
aHajam3a
Pazoen 7. buoxuMuyeckrue METOAbI aHAIN3a 6 6
Paszoen 8. Macc-ciektpomeTpus 6 6
Pazoen 9. lucTaHIIMOHHBIC METOIbI aHAIU3A 6 6
Pa3zoen 10. MeTtonpl aHann3a MTOBEPXHOCTH 6 6
Pazoen 11. llpuMeHEHHE KOMIIBIOTEPOB B 6 6
AHAJUTUYECKON XUMHUH
Pazoen 12. ABToMaTn3anus, MeEXaHU3aLMsI U 6 6
MUHHUATIOpHU3AIMs aHATIU3a
Pazoen 13. Mertoauka pacdeTra CIOXKHBIX 7 7
MOHHBIX paBHOBECHIA B 00BEeKTaxX
OKpYXaroIllell  cpeapl C  IPUMEHEHUEM
MaTeMaTHUYeCKON KOMIBIOTEPHON MPOTrpaMMBbl
Pazoen 14. XemomeTpuka 6 6
Pazoen 15. Metponoruueckas  OICHKA 2 6 8
pe3yJabTaTOB aHAIN3a
HNTOTI'O 10 KOMITIOHEHTY OIIOII 10 7 91 108
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7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALIMN

7.1.  KOHTpOJBHBIE BOIPOCHI

Pazgen 1

1. ATOMHO-3MHCCHOHHAs! CIIEKTPOCKOTIHS

2. ATOMHO-3MHUCCHOHHBIN ¢ HHAYKTUBHO-CBsI3aHHOM 11a3mMoit (AD-UCII)
3. OmuccuoHHas (OTOMETPHS IITAMEHU

Paznen 2
4. AToMHO-a6COpPOLIMOHHBIN METOT
5. OnpeneneHue pTyTH aTOMHO-a0COPOIIMOHHBIX M aTOMHO-(DITyOpECIIEHTHBIM METOJaMHU

«XOJIOAHOTO ITapa»

Pa3nen 3
6. XMMUKO-CIIEKTpaJIbHbIA aHAIN3

Pa3nen 4
7. ATOMHO-(TyOpecleHTHBINH U PEHTI€HO(DITYyOPECIEHTHBIA METOIBI

Pa3nen 5
8. MounekynsapHblii abcopOumonHblii aHanu3 (Y® u BuanmMas o01acTh)
9. Metoapl pa3neneHuss W KOHIICHTPHPOBAHUS B MOJIEKYISIPHOM aOCOPOIIMOHHOM

aHause.
10. MeTponoruueckue ¥ aHAIUTUYECKUE XApAaKTEPUCTHKH CHEKTPO(POTOMETPHUUECKOIO

METO/a aHAJIN3a.
11. JlroMuUHECHEHTHBIH METOJ aHajgu3a B OLEHKE KadecTBa NPUPOJIHBIX U

MPOMBINIJICHHBIX 00bEKTOB
12. UadpakpacHas CIEKTPOCKOIHUS M CIIEKTPOCKOTHSI KOMOWHAITMOHHOTO PaCCesHUS

Pa3nen 6

13. [oTeHIMOMETPUYECKU METO/T aHATTU3a

14. KynoHOMeTpHUECKHI METO]T aHAJIN3a

15. KonnykToMeTpuieckue MeTo/Ibl aHaIN3a

16. BonbraMnepoMeTpruecKue METOIbl aHaIN3a

Pazngen 7
17. BuoxumMuyeckre METOAbLI aHAIN3A

Pa3znen 8
18. Macc-cneKTpoMeTpHs U €€ BO3MOKHOCTH

Pazgen 9
19. JlucTaHIIMOHHBIC METOAbI aHAJIN3a

Pazzen 10
20. Metoapl aHaIM3a MOBEPXHOCTHU

Paznen 11
21. IlpuMeHeHne KOMIIBIOTEPOB B AHAIIUTUYECKON XUMUU
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Pazmen 12
22. ABToMaTtu3alus, MeXaHH3aIusl 1 MUHUATIOPU3allis aHAIHU3a

Pazgen 13
23. Meroauka pacuera CIOKHBIX MOHHBIX PAaBHOBECHI B O0OBEKTaX OKPYXKaroIIe CpeJibl
C MPUMEHEHUEM MaTEeMaTHYECKON KOMIIBIOTEPHOM MPOTrpaMMBbl

Pazgen 14
24. Xemomerpuka. OCHOBBI MaTeMaTHYECKOTO IUIAHUPOBAHHMS  XMMHYECKOTO
JKCIIEPUMEHTA

Pazgen 15

25. Metposornueckasi OlieHKa pe3yJIbTaTOB aHAIN3a

26. IlogrotoBka mpo0 (MeTauiabl M CIUIaBBI, MOYBBI, OCAJKH, TOPHBIE MOPOIBI, PYIIbI,
BOJIBI, BO3]IyXa, OMOJIOTHYECKHE OOBCKTHI U T.I.) K aHAIN3y WHCTPYMEHTAIbHBIMH METOJaMHU.
MeTtobl UHTEHCU(PUKALUN TPOOOTIOATOTOBKH.

7.2. OOpaser conepkaHHus 3K3aMEHALMOHHOTO Owiera (IpW HaIMYUHM K3aMEHa II0
JTUCITUATIIINHE)
3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. ATOMHO-3’MUCCHOHHBI MeTOJ. AHATUTUYECKHI CHTHAN, SHEPreTHYeCKOe COCTOSHUE
aTOMOB, BUJIbI CIIEKTPOB.

2. KauecTBEHHBIN U KOJIMYECTBEHHBI AaTOMHO-3MUCCUOHHBIN aHaIn3. OCHOBHBIC YPaBHEHUS.

3. IBa obpa3ua HedTH, CTaHAAPTHBIN M aHanM3upyeMmsblid, maccoil mo 1,000 r pas3baBuiu
METHJIN300yTUIKETOHOM W PpacHbUIMIM B IUIaMsi aTOMHO-a0COpPOIIMOHHOTO CHEKTPOMETpA.
OnTudeckasi IIOTHOCTh JIMHUW BaHAAW JUIS CTAHJAPTHOTO o0pasiia ¢ CoAepKaHHEeM BaHAIUs
0,01% cocraBuna 0,740, a g oOpasna ¢ HewsBeCcTHBIM cozepkanueMm 0,520. Brrancnuth
MacCOBYIO JI0JIt0 BaHaausi B HepTH (%0).

B cnyuae Benenust yueOHOTO mpoiiecca ¢ HUCIOJIB30BAHUEM JJIEKTPOHHOTO OOy4YeHUs U
TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, COJIep)KaHWe OWieTa MOXKET OTIUYAThCS OT
MIPUBEIEHHOTO.

8. PACITPEAEJIEHME BAJIJIOB, KOTOPBIE ITOJIYYHAKOT OBYUAIOIIUECS

OOmiast oreHKa 3HAaHUHM 00ydaIOMIMXCS MO JUCHUIUIMHE mpoBoautTcs mo 100-0anmpHON
IIKajJe MCXOJd W3 MAaKCHMyMa, IPHUBEICHHOro B Tabnuie Hmwke. OpraHn3anyoHHO-ydeOHas
paboTa B ayaUTOpUHU OIICHUBAETCS HAa OCHOBE TAKMX KPUTEPHUEB KaK IMOCEIIAEMOCTh 3aHSITHH,
CBOEBPEMEHHOE M Ka4eCTBCHHOE BBINIOJIHCHHE [OMAIIHUX 3aJaHWi, AKTHBHOCTH BO BpPEMS
NPOBEICHUS JICKIMOHHBIX W Ja0OpaTOPHBIX 3aHATHH (yd4acTHe B OOCYXIEHUH TEKYIIETro U
HPOWICHHOTO MaTepuaia, pereHne 3a1a4 1 T.11.).

8.1. Cemectp 8 ounas dhopma 00ydeHUs

MakcumanbHoe
Howmepa paznenos Buast pabot KOIIECTES GAILIOR
115 Opranu3anonHo-y4eOHas paboTa B ay TUTOPHH 20
CamocrosrenbHas pabora 30
HUTOI'O 50
DK3amMeH 50
OO0muii uTor 3a cemecTp 100
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8.2. Cemectp 7 ouHO-3a04Hast popma 00ydeHHUSI

Howmepa paznenos Buast pabot Maxcumanpioe
KOJIMYECTBO OaJJIOB
115 Opranu3zaionHo-y4eOHas paboTa B ay TUTOPHH 20
CamocrosTenpHas pabora 30
HUTOI'O 50
DK3aMeH 50
OO0mmii UTOT 3a ceMecTp 100
CootBercTBHE 0AITIOB OLIEHKE
KonnuectBo 0auioB u3 OrieHKa 110 IITHOAIIBLHOM IIKaJIe
ECTS ”
100 Ok3ameH, T depeHIUPOBaHHBIN 3a4eT 3auer
90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xoporio 3a4YTEHO
70-74 D 3aYTEHO
60-69 E YIAOBJIETBOPHUTEIHHO SaTTemHo
35-59 FX HE 3a4TEHO
034 F HEYIOBJICTBOPUTEIILHO o 2a9Tem0

9. OBECIIEUEHHME OBPA30OBATEJIBHOI'O ITPOLIECCA JJIA JIUL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMUA 310POBbA 1 MTHBAJIM/IOB

B xozxe peanu3zanuu JUCHUILTUHBI HCTIONB3YIOTCS CICAYIOIINE TOTIOTHATEIBLHBIC METO/IbI
00ydYeHUs1, TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M TIPOMEKYTOUHOM aTTeCTallMk O0Y4aloIUXCs B
3aBUCHUMOCTH OT UX WHIANBUAYATHHBIX OCOOCHHOCTEH:

1) JUIA CIENBIX U CIIA0OBUIAIINX

- TeKIUU O(OPMIISIOTCS B BHIE OSJIEKTPOHHOTO JOKYMEHTAa, JTOCTYIMHOIO C
MOMOIIIBIO KOMITBIOTEPA CO CHEIUATM3NPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHHEM;

- JUIS ~ BBITIOMHEHWS]  3aJlaHus TpU  HEOOXOAWMMOCTH  MPEAOCTABISICTCS
YBEITUYHMBAIOIIEE YCTPOMCTBO; BO3MOXKHO TAKXKE MCITOJIH30BAHUE COOCTBEHHBIX YBEIMUUBAIOIITUX
YCTPOWCTB;

- MMMCbMEHHBIC 3a/TaHUS OPOPMIISIOTCS YBETUUECHHBIM MPU(TOM.

2) JUTSI TITYXHX U CIIa0O0CTBIIIAIINX

- JeKIuu 0(hOPMIISIOTCS B BUC SJIEKTPOHHOTO JIOKYMEHTA,

- MUChMEHHBIC 3aJJaHUS BBIIOJHSIOTCS Ha KOMITBIOTEPE B MUCBMEHHOHN QopMe;

- 9K3aMEH TPOBOJUTCS B THCbMEHHOW (OpMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeJieHNe B popMe TeCTUPOBAHUSI.

3) JUIS JTAIT C HAPYIICHUSIMU OTIOPHO-JIBUTATEILHOTO amnmapara:

- TeKIUU O(OPMIISIOTCS B BHIE OSJIEKTPOHHOTO JOKYMEHTAa, JTOCTYIMHOTO C
MOMOIIIBI0 KOMITBIOTEPA CO CHEIUATM3UPOBAHHBIM MPOTPAMMHBIM 00E€CTICUCHHEM;

- MUChMEHHBIC 3aJJaHUS BBIMIOHSIOTCS Ha KOMITBIOTEPE;

- 9K3aMEH M 3a4€T MPOBOJATCS B YCTHOM (pOpME WIIM BBITIOJHSAIOTCS B MUCHbMEHHOM
¢dopme Ha KOMITBIOTEPE.

[Ipn HEOOXOAMMOCTH TPEAyCMATPUBACTCS YBEJIMYEHHWE BPEMEHM ISl TIOJITOTOBKH
OTBeETA.

[Iponienypa  mpoBeaeHHs  TPOMEXKYTOUYHOM  aTTeCTalud Uil OoOydJaromuxcs
YCTaHABIMBAETCA C YYETOM HX UHAUBUAYAIBHBIX TCUXO(PU3UYECKUX OCOOCHHOCTEH.
[IpomexxyTouHas aTTeCTaIMs MOXKET IMTPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[IpoBenenue mpoleAyphl OICHUBAHHUS pPE3YJIbTATOB OOYYEHHS JOMYCKAaeTcsl C
HCITOJIb30BAHUEM JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.
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ObecneunBaeTcst JOCTYI K WH(GOPMAIIMOHHBIM U OUOIMorpaduIeckuM pecypcaMm B CETH
WutepHeT Ui Kaxkaoro oOydaromierocst B (opmax, aZalTUPOBAaHHBIX K OIPAaHUYEHHUSIM HX
3II0POBBSI ¥ BOCTIPHSITHSI MHPOPMALINH:

1) JUIS CENbIX U CIIAa0OBUNAIINX:

— B IICYaTHOHN (popMe yBETUUECHHBIM mpHu(TOM;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHMX U clTa0oCbIIIaInX:

- B IIeYaTHOH popme;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

3) 111 00yYaroIuXcs ¢ HapyLIEeHUsIMU OIIOPHO-/IBUTATEIBHOTO alapara:

- B IIEYaTHOH (opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

10.  MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O
[TPOLIECCA

VYuebnble 3anaTUs npoBoasaTcsa B IX yuebHom kopmyce JlonI'Y (r. donenk, yu. lopca,
17a). JIns npoBeneHusl JIEKIMOHHBIX 3aHATUNA TpeOyeTcsl ayIuTopusi, 000pya0BaHHAs MEJIOBOM
WIM MapKepHOW JOCKOH, MyJIbTUMEIUIHBIA MPOEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT y4yeOHOU
MeOenn TSt CTyIEHTOB, pabodyee MECTO MPEeToaaBaTelis, Bbxol B IHTepHET — MPOBOTHON WITH €
ucnonbszoBanuemM Wi-Fi.

OGopynoBanue jabopaTopuid H  CHEHUAIM3UPOBAHHBIX  KaOWHETOB  Kadeapbl
AHAJTUTUYECKOW XHMHUHM, B KOTOPBIX NPOXOTUT H3YyUYEHHE Kypca «AHAINTHYECKAs XUMUS»:
aTOMHO-a0copOumoHHbI  criekTpodoromerp CatypH-2, mnpuOopHBIH Komruieke ['padur-2,
aToMHO-a0copOunonHbIi criektpodotomerp C-115I1K, Bech ananutuyeckue WA-33, aToMHO-
abcopbumonnbiii cnekrpodoromerp Carypr-3, nonomep M-160MU, cnextporpadp MCII-30,
dotoanexkrpokonopumerp KDK-2, smektponnsie Bechl AXIS ANG 200C, ycraHoBka s
HeTIaMEeHHOTo onpeaeneHus prytu «tOnusy, mudposas madopatopus «Releony.

Jis caMOCTOSTENIbHOM pabOThl MCIIOJB3YIOTCSI TEKCTOBBIE M 3JEKTPOHHBIE PECYPCHI
HayuyHoli OMOIMOTEKM YHUBEpCUTETa U JPYTUX DJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-MeTOIMUeCcKoe oOecleueHrne, MPEeACTaBIeHHOE B Y4YeOHO-METOJAMYECKOM KaOWHeTe
I'maBHOrO KOpHyca (ayn.405).

IIpu u3ydeHMn DUCLMIUIMHBI IPUMEHSIOTCSA 2JIEKTPOHHOE OOy4YeHHME U TMCTAHLMOHHBIE
oOpa3oBaTenbHble TeXHOJOTHUH. C HCIOJIb30BAaHHUEM PECYPCOB IUIAT(OPMBI JUCTAHIIHOHHOTO
0o0pa30BaHUs OCYILECTBIAETCS TEKYLIMH KOHTPOJIb 3HAHUH OOyyarollMXcsi Ha OCHOBE
TECTUPOBAHUS U MIPOBEPKH PE3YIHTATOB CAMOCTOSTEIBHOM pabOoThI.

11. PEKOMEHIAYEMAS JIMTEPATYPA

11.1. OcHOBHas nuTEpaTypa

1. Anamutuueckas xumus [Tekcr]: B 3-X Tomax: y4eOHUK Uil CTYJCHTOB BY30B,
00ydJaronuxcs Mo HAMpaBJICHUIO U crienram3anuu « Xumus». T. 1. Metoasl uaeHTUGUKAINT 1
onpenaenenust Bemects / mox pex JI.LH. Mocksuna [A.A. bemoctun u ap.]. — M.: Akaxemus,
2008. - 576 c.

2. Anamutmueckas xumus [Tekct]: B 3-X Tomax: y4eOHUK Ui CTYJACHTOB BY3OB,
00ydJaromuXxcs MO HAIMPaBICHUIO U CHienuanu3anuu « XuMus». T. 3. XuMudeckuid aHaiau3 / 1moJ
pen JL.LH. Mocksuna [U.I'. 3enkeBud u ap.|. — M.: Akagemus, 2010. — 365 c.

3. OCHOBBI AHAJTUTHUYECKON XMMHH: YYE€OHUK JJIsi CTyneHTOB By3oB. T. 1. OOmmue
BONpockl. Metoasl pazaenenus / mox ped. FO. A. 3onoTtoBa. — 4-e¢ uzn., nepepab. u gom. — M.:
Axamemus, 2010. — 351 c.
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4. OCHOBBI aHAJIMTUYECKOM XMMHHU: YYEOHUK Al CTyAEHTOB By30B. T. 2. Merombl
xumu4deckoro ananusa / moa pen. FO. A. 3onotoBa. — 4-e u3zf., nepepad. u non. — M.: Akagemus,
2010.-503 c.

5. Kpuctuan I'. Ananutndeckast xumust [Texkct] Yueb misg crynentoB. B 2-x . Tom 2 /T
Kpuctnan; nep. ¢ anrn. A.B. 'apmama, E.3. I'puropsesoi, A.B. iBanosa u ap. — M.: BUHOM.
Jlaboparopus 3nanui, 2009. — 504 c.

6. AnemacoBa A.C., Poxyn A.H., llleBuyk M.A. Ananutudeckasi aTOMHO-a0COpOITMOHHAS
CHEKTpOocKomus. YueOHoe mocodue. — 2-e uza., nepepad. u non. — Joneuk: JonHY, 2019. — 321
c.

7. AnemacoBa A.C. [IpakTKyM 1o aTOMHO-abcopOLMOHHOMY MeTony aHanusza / A.C.
AnemacoBa, A.H. Pokyn, H.JI. llenuna, A.C. IIuBoBapoBa. — [loneuk: U3n-Bo «lludposas
tunorpadus», 2020. — 224 c.

11.2. lononHuTenpHas IUTEpATYypa

1. AnemacoBa A.C. MeToap! naeHTU(UKAUN U ONPEACTICHHUS BEIIECTB: MPAKTHKYM JUIS
ctyneHtoB HampasieHus:s noarotoBku 04.03.01 «Xumusa», 04.05.01 «DPynpameHtanbHas u
npukmagaas xumus» / A.C. Anemacosa, A.H. Pokyn, H.J[. lllenuna, A.B. JoOpsiaun, O.A.
Matsuenko, H.B. AnemacoBa; I'OY BIIO «AOHHVY». — Jlonenk: WM3a-so «lludposas
tunorpadus», 2022. — 224 c.

2. BacunbeB B.Il.Ananmutuyeckass XuMus: y4eOHHK JUIsl CTYIEHTOB By30B. KH. 2:
Ou3nko-xuMHU4IecKkre MeTo bl aHam3a / Bacuinses B.I1. — M.: JIpoda, 2004.

3. AnemacoBa A.C., EnanpeBa JI.A. Jlekium mo aHaauTHYECKON XuMHH. —J[OHEIK:
HouHY, 2007. — 278 c.

4. IeBuyk, M. A. IlpakTHKyM 0O aHAJIUTHYECKOW XUMHUH. [ paBUMETpHUUECKHN H
TUTPUMETPUYECKHI METOJbl B aHAIHM3E MPHUPOJHBIX M TPOMBIINUICHHBIX OOBEKTOB: [yueo.
nocobue] [Dnexrponnsiii pecypc]./ Y. A. llleBuyk, T. H. Cumonosa, A. H. Pokyn ; Jloneukuit
Hail. yH-T. - Jlonenk : Bebep, 2009. - 390 c.

12.  MTHO®OPMAIIMOHHBLIE PECYPCBI

l. HammonanbHasi  JJjieKTpoHHast  OmOJMOTEKA (H2B): benepanbHast
rocynapcTBeHHas wHpopManunonHas cucPasznen / MunncrepctBo Kynerypsr P®; Poccuiickas
rocynapcTBeHHas 6ubiamnoreka. — Mocka, 2019- . — URL: https://rusneb.ru/ (mata oOpamienus:

01.09.2023). — Pesxum nocTyma: cBOOOIHBIN, moanucka. Heo6xoauma ycTaHOBKa MPOrPaMMHOTO
obecnieyeHus1. — TeKCT: AIEKTPOHHBIH.

2. eLIBRARY.RU: Hay4Has a5ekTpoHHas OuOimoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oOpamenusi: 01.09.2023). — Pexum goctyma: Ijisi aBTOPH30B.
nosib3oBaTenel. — TeKCT: 3IeKTPOHHBIM.

3. Hayunasi snextponHast Oubnuoreka «KuGepJlenumHkay: caiit / Accomnuamnus
«OTtkpeiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum moctyma:
cBOOOHBIN. — TeKCT: 2NEeKTPOHHBIH.

4. OnekTpoHHO-OnOnMoteunas  cucPazgen  «Jlanby: [caiiT]. -  URL:

https://e.lanbook.com (mata oOpamenusi: 01.09.2023). — Pexxum moctyma: Aiisi aBTOPH30B.
nosib3oBaTenei. — TeKCT: 3JIeKTPOHHBIM.

5. IBC HOpaiit: snexTponHas oubnuoreunas cucPasnen: caiit. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenus: 01.09.2023). — Pexxum noctyna: 11t aBTOPU30B.
[I0JIb30BaTENE. — TEKCT: 2JIEKTPOHHBIMN.

6. DyiekTPpOHHO-0uOMoTeuHas cucPaznen JlouIl'yY: caiit / ®I'BOY BO «/lon['Y».
— Honenk, 2016- . — URL: http://library.donnu.ru/ (mata o6pamenus: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOHBINA. — TEKCT: JIEKTPOHHBIH.
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7. DJeKTPOHHBI KaTajgor Haydnoit Ombmmorekm Jlonl'Y: pasmen caiita / Hb
Houl'Y. — Tekct: anextponusiii // DbC Jlonl'Y: caiir. — URL: http://library.donnu.ru/catalog/
(mata oopamenus: 01.09.2023). — Pexum poctyma: MNOUCK CBOOOJAHBIN, 3JIEKTPOHHBIE
JIOKYMEHTHBI — [ ntosib3oBaTenen JJonl'y.

8. OaexTponnblii apxuB Jonl'Y: pasmen caiita / HB Jlonl'Y. — Tekcr:
anekTpoHHsld // OBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOparieHus:
01.09.2023). — PexxuMm goctyma: CBOOOIHBIH.

13.  [TPOI'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnoparusHas aunen3us oY Ne 46484614)

2. Microsoft Office (kopmopatusHas munensus oY Ne 46472919)

3. Microsoft Visual Studio (iuniensust nporpammsl Dream Spark 11 Beicmx yueOHbIX
3aBeICHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (auuenzun GPL, Apache,
BSD mist cB060HOTO POrpaMMHOTO OOECTICUeHUS ).



