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Paboyas mporpamMma TUCIMILTHHEI «IHCTpyMEHTaIbHBIE METObl XUMUYECKOTO aHAIN3a
BEIIECTB, MAaTEPHAIIOB M OKpY’Karomel cpeash» i oOydaromuxcs no crnenuansaocta 04.05.01
dyHIaMeHTaTbHAS W TPHUKIaJHAs XHMHs, COCTaBlIeHa Ha OCHOBaHUM DelepanbHOIOo
TOCYIapCTBEHHOT0 00pa30BaTeIbHOTO CTaHAAPTa BBICIIET0 O00pa3OBaHHS — CIELHUAIUTET IIO
cneranbHOCTH 04.05.01 OyHnameHTabHAs U NMPUKIAAHAS XUMHUS, YTBEPIKIECHHOIO IPUKA30M
MunncrepcTBa obpasoBanus u Hayku Poccuiickoit @eneparuu ot 13 urong 2017 r. Ne 652 (¢
u3M. U jom.), [lopsoka opraHm3anmuy U OCYIIECTBIECHUS 00pa30BaTENbHOU NEATEIBHOCTH IIO
00pa3oBaTebHBIM MpOrpamMMaM BbICIIEro o0pa3oBaHMs — IIporpaMmaM OakalaBpHara,
IIporpaMMaM  CIENUAIUTETa, MPOrpaMMaM MAaruCTParypbl, YTBEPKICHHOTO —IIPHKA30M
MuHuCTEpCTBa HAYKH M BhICIIero odpasoBanus Poccuiickoit @enepanuu ot 06 ampens 2021 r.

Ne 245 (¢ u3M. | JOIL.), B COOTBETCTBUU C YUEOHBIM IIAHOM, YTBEP)KICHHBIM Y YEHBIM COBETOM
OI'bOY BO «Jloul'Y» nns nadopa 2024 roza.

PazpaboTuuk: («p /
JOLEHT Ka(ephl aHATHTHIECKOH XUMHH, VTJdO Kff “+~A.H. Pokyn

KagauaaTr XuM. HayK, JOII.

Pa6oyas mporpamMma omoOpeHa Ha 3aceJaHuK Kadeapbl aHATUTUUECKOH XUMHUU
IMportokon ot 26.03.2024 r. Ne 13
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l. MECTO JIMCLIUIIJINHBI B CTPYKTYPE OBPA3OBATEJILHOU
[TPOI'PAMMBI

1.1. TpeOoBaHus K IMpeaBApUTEIBHON MOATOTOBKE OOYUAIOIIMXCS, MPEIIIECTBYIONINE
Y COMYTCTBYIOIIME TUCHHUIIIINHBI, HA KOTOPBIX OCHOBBIBAECTCS U3y4YCHHUE TaHHOM:

JUCLMIUIMHBl TIporpammsl crneuuanurera: Heopranmdeckas xumus, Maremaruka,
Nudopmarnka, ®usnka, AHATUTHYECKAS XUMHUSL.

1.2.  JlucuMmiauHbl, KypcoBble paOOThl U MPAKTHUKH, Ui KOTOPBIX OCBOEHHE IaHHOM
JUCIUIUIMHBI HEOOXOIMMO KaK IPEIIECTBYIOIIEE:

DKosornyeckas aHaJIMTUYeCKas XUMHs, XpomaTorpapuueckue METOAbl aHalu3a;
Meroas!l pazaeneHus 1 KOHUEHTPUPOBAHKS B XUMUYECKOM aHAIIN3E,

VY4yeOHas mpaKkTHKa: 03HaKOMUTeNbHas; [I[pon3BoACTBEHHAs MPaKTHKA: PeIIUITIOMHAs.

2. OIIMCAHUE JUCHUIUINHBI

2.1.  OOmrast xapaKTepUCTHKA

HaumeHnoBaHue nokasarens 3HaueHue MoKa3aTess

Ha3anwne o6pa3zoBaTeabHOM MPOTpaMMBI 04.05.01 ®dynnaMeHTabHAS U TPUKJIATHAS
XuMus (mporpaMMa CIeIUaINTETa)

IIudp 1 Ha3BaHKE B COOTBETCTBUU C yUCOHBIM b1.B.J]IB4.1 HNHcTpyMeHTanbHBIE METOJIbI

IJIAaHOM XUMUYECKOTO aHaju3a BEUIECTB, MaTEpUAIOB U
OKpYKalollen cpeJibl

YacTtb 00pa3oBaTeIbHOM MPOTPaMMBI BapuaTtuBHas 4acTb: BEIOOP 00yUaromerocst

KomnnuecTBo 3a4eTHBIX €IUHUL] / BCETO YaCOB 4,5/162

2.2. PacmpeneneHue 4acoB IO NeprUoiaM 00ydeHus

o OO0111€€ KOJIMYECTBO YaCOB
= o
dopma 2, 3 CaMOCTOSTENILHOMI
5 g JIEKI- nmabopa- | TpakTH- dopma
00yueHus (~ 3 paboTel + BCETro
s OHHBIX TOPHBIX | YECKHX KOHTPOJIS
KOHTPOITb

OuyHag 4 8 34 34 48 162 3K3aM€EH
OuHas, BCero 34 34 94 162

3. [EJW JUCIUTUIAHGI

®opmupoBanue 0a30BBIX 3HAHUHM O BHJAX M CIOCOOAX XMMHUYECKOTO aHallM3a, METOJaxX
OIIpEJICTICHNs] COCTaBa MW, YaCTHYHO, CTPOCHMS BEIIECTB; OOyYEHHE CaMOCTOSTEIHHOMY
BBITOJIHEHHUIO aHAIM30B, paboTe Ha mpubopax, BHIOOPY METOAOB U METOJUK, OLIEHKE TOYHOCTH
pe3yJIbTaTOB aHAIM3a, BBIPAOOTKA Yy OOYyYaroIIMXCsl KOMIUIEKCA COOTBETCTBYIOIIMX YMEHHH,
HaBBIKOB M JIMYHOCTHBIX CBOMCTB.

4. KOMIIETEHIIMM OBYYAIOIIEI' OCs, ®OPMUPYEMBIE B PE3VJIbTATE
OCBOEHI KOMIIOHEHTA OBPA3OBATEJIbHOU ITPOI'PAMMBI, X
NHIAWUKATOPBI U TNTAHUPYEMBIE PE3YJIbTATBI ObYUYEHUA

Komnerenuuu Muukatopsl Pe3ynprarel 00yueHus

TIK-1. Criocoben [IK-1.1. Ilpennaraer TIK-1.1.1. 3HaeT OCHOBHBIE TIPUHITATIBI
BBEIOMPATH U TEXHHUYCCKHME CPEJICTBA U | XUMHUECKOH TEXHOJIOTHH BENIECTB U MAaTEPHAIIOB.




UCIIOJIb30BaTh meronel ucneitanuid (n3 | [IK-1.1.2.  VYmeer  mpoBoauts  HCHBITAHHS
TEXHUYCCKHUE Ha0Opa UMEIOIIUXCs) JUisi | MHHOBALMOHHON IIPOYKIMH

cpencTBa M MeTonbl | pemenus noctapnennsix | [IK-1.1.3. Brnageer  teopermueckumu  u
UCIIBITAHUN i 3a71a4 B paMKax MCTPOJOTUYCCKUMU OCHOBaMu
penieHus npuknagasx HUP u aHATUTHYECKOMN XUMUU; TEXHUKOU
uccaenosarenbckux | HUOKP OKCIEPUMEHTAIILHOM paloThl B

3a7a4 XUMHUYECKOUN

aHAJMTUYECKUX JabopaTopusax; paboToi ¢
JIUTEpATypOll MO AaHAJUTUYECKON XUMUU;

HaNpaBJICHHOCTU
OIIBITOM 00pabOTKU U 0000IIeHU MaTepraa
M TIOMCKa HOBBIX OJKCIIEPUMEHTAIBHBIX U
TEOPETUYECKHX PE3yJIbTaTOB.
5. [TPOTPAMMA JJUCLUTIJIMHBI
Tembl Bonpockl TeMbl

Pazoen 1. AtomHO-
IMHUCCUOHHAS
CIIEKTPOCKOTHS

CpaBHUTENIBHBIE METPOJIOTMYECKAE XAPAKTEPUCTUKU METOOB
aTOMHOTO  CIIEKTPAlIbHOTO  aHaim3a. VICTOYHUKK  BO30YXICHUS
cnekTpoB. CnektpaibHble TpUOOPHl M HUX  XapaKTEPUCTHUKH.
KadecTBeHHBI M KOJIMYECTBEHHBIM aTOMHO-DMUCCHOHHBIM aHaJIN3.
ABTOMaTUYECKUI KOJINYECTBEHHBIN CIIEKTPaJIbHBII aHalus.
CrnekTtpockonuss ¢ HHAYKTHUBHO CBSI3aHHOW IUIa3MOM. XHMHKO-
CIIEKTpaJIbHBIN aHaJIHU3.

XapakTep W NPOUCXOXKJCHHE HW3JIyYeHHUS CBETa B IUIAMEHHU.
@U3NKO-XMMHUYECKHE TMPOLECChl B  IJIaMEHU. MeTpoJornyecKkue
XapaKTEePUCTUKUA METOJIa U CPEJICTBA MX yiydineHus. Vcnonb3oBaHue
ONTUYECKUX METOJOB B KOHTpOJIE KauecTBa He(dTH, HEPTENPOIYKTOB,
METaJUIOB, CILJIABOB U Jp.

Ananmutnyeckue xapakrepuctuku AD-MCII. O6opynoBanue mist
AE-UCII. T'openku, pacHbUIMTENBHBIE  CHUCTEMBI, T'€HEpPATOPBHI.
Beenenne  razooOpasHoii  mpoOBl,  THAPUIHBIE  TEHEPATOPBHI.
Mmuorosnementueiii  AE-MCII  aHaau3 B TC€OXUMHH, DKOJIOTHH,
MEIUIMHE U Ap.

Pazoen 2. AtomHO-
a0COpOIIMOHHBIN METO]T

TeopeTnueckre OCHOBBI aTOMHO-aOCOPOLIMOHHOTO METOAa
aHanmu3a. KayecTBEHHbIH W KOJIWMYECTBEHHBIN aHanu3. M CTOYHUKHM
PE30HAHCHOTO U3TyUYeHUs. DNEKTPOTEPMUUYECKUE aTOMU3AaTOpbl. MeTo
reHepanuu ruapunoB. IloaroroBka mpo® K aToMHO-aOCOPOIIMOHHOMY
aHanmuzy. MeTpoJoruueckiue XapakTepUCTHUKH W aHATUTHYECKHE
BO3MOXXKHOCTH MeToga. CpeacTBa TMOBBIMICHUS — CHEUU(PUIHOCTH,
CHIDKEHUE Tpefiesia OOHapyKEeHHsI, YTydIIeHHEe BOCIPON3BOAMMOCTH.
[Ipsimoii  ananu3 TBepablx NpoO. CoBpeMEHHbIE HaIpaBIECHUS B
pa3BUTUU METOJIA.

OmpeneneHne pTyTH aTOMHO-aOCOPOIIMOHHBIM W aTOMHO-
(bIyopecueHTHbIM  METOJAaMHU  «XOJOJHOro mapa». XHUMHUYecKas
aToMu3anus pTyTd. ONTUMH3AIUS XUMHYECKOW aTOMHU3alUU PTYTH.
Tepmuueckas aTOMU3AIUS PTYTH. l'ocynapctBeHHbIE u
MEXIyHAPOAHBIE CTaHAAPTHBIE METOIWKH OIpEIeICHHUs] PTYyTH B
BELIECTBAX, MaTepuaisax M DKOJOTMYecKuX oObekTax. Meromabl
pasneneHns W KOHIICHTPUPOBAHUS, WCIOIB3YEMBIC NJISl OMpeeIICHUs
PTYTH aTOMHO-a0COPOIIMOHHBIM U aTOMHO-()TyOPECIIEHTHBIM METOaMHU
«XOJIOTHOTO TIapay.




Pazoen 3. Xumuko-
CIIEKTPAJIbHBIN aHAJIN3

KoMmOuHupoBaHHbIE ¥ THOPHIHBIE METOABI aHadu3a. MeToabl
KOHIICHTPUPOBAHUSI B ATOMHBIX CHEKTPAIbHBIX METOAAX: COOCAXKICHUE,
BBIMOPQKHBAHUE, COPOIHS, DKCTPAKIUs, (PpakImoHHAs AUCTHIIISAIINS.

Pazoen 4. AtomHoO- [IpyHUMIIBI METONOB, HX aHAIUTHYECKOE OOOpYyJOBaHUE.
(iryopecueHTHBII u | MeTponoruueckue XapakTEpUCTUKUA W aHAJUTHYECKHE BO3MOXKHOCTH.
pentreHoguyopecent | Vcnons3oBanne aTOMHO-()JTyOPECIICHTHOTO u
HBI METO/IbI PEHTIeHO(UIyOPECLIEHTHOTO METOJI0OB B KOHTpOJIE KadecTBa HE(PTH,
HE(PTENPOIYKTOB, METAJUIOB, CILJIABOB U JIp.
Paszoen 5. | BeiOop onTHUManbHBIX YCIOBUH MPOBEIEHHS aHAIUTHUYECKUX PEAKLUH.
MonexynspHbIi Onpenenenve npumeced. Krnaccudukanuss MeTogoB UM cpeAcTBa
abcopOLMOHHBII onpezaeneHus KoHIeHTpauuii. Onpenenenne npuMeceid Ha yposHe TTJIK.

ananu3 (YO u Buaumas
00JacTp)

Xonoctoii onbIT. TpeboBaHus K peakTuBaM, Iocyze, jJaboparopuu,
OKpYy’Karolien armocdepe.

DKCTpaKkLMOHHO-()OTOMETPUUECKHE  METOAbl  aHajIu3a. Br16op
HKCTPAKLMOHHBIX pEareHTOB U pacTBOPUTEIIEH.

UyBCTBUTENBHOCTD, penen OIpPEICIICHUS.
BocnpousBogumMoctb M MpaBUIBHOCTb.  M30upaTenbHOCTE U

KOHTPAcTHOCTh. [IpuMeHeHue crnekTpohOTOMETPUUECKOTO0 METOa I
M3y4YEHUs XUMHUYECKMX paBHOBecud B aHanuze. OmnpeneneHue
YCTOWYUBOCTH ¥ MOJIIPHBIX KOA()(OUIMEHTOB CBETOMOTJIONICHUS.
Anmnaparypa B MeToaax MOJIEKYJIIPHOM abcopOLMOHHON
CIIEKTPOCKOIHH. IIpoTOYHO-MHKEKITMOHHBIN aHAIN3. Turbr
OKpalIeHHbIX COEIMHEHMUI, HCIIOJIb3YEMBIX B aHanuse.
CrexkTpooTOMETpUUECKUN aHAIN3 MPUPOIHBIX W TPOMBIIUICHHBIX
00bekTOoB. COBpeMEHHBIEC HAIIPABJICHUS B PAa3BUTUU METOA.

O6nacte mpumeHenuss U ocHoBHble moHsATHS UKC.
B3anmopeiicteue MK wmznmydyenus ¢ BemectBoM. KomeOaHusi mpocThIx
Monekyn. HMurepnperanus WK cnexkrtpoB. Amnmapatypa. Dypse
npeoOpazoBanre. AHanMM3 Ta30B. AHaIW3 JKUIKUX Mpod. AHamm3
TBepabIX npob. KommuectBennsiit UK ananus.
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Pa3zoen 6.
DIEeKTPOXUMUYECKUE
METOIbI aHATH3a

Knaccudukanus 1 OCHOBHbIE MPUHLUIBI AIEKTPOXUMUYECKUX
MeTOA0B aHanu3a. lloTeHumomerpuyeckuii ananus3. Kiaccugpukarus
MOTCHIIMOMETPUYECKUX ~ METONOB:  MpsiMas  IOTEHUUOMETPUS U
MIOTEHLIUOMETPUYECKOE  HAXOXAECHHUSA TOYKM KOHLIA TUTPOBAHUS.
[loreHnnomeTpuss B HPUCYTCTBUM TOKa C  HMCIOJIb30BAaHUEM
NoJApU30BaHHbIX AeKTpoaoB (I # 0), u B orcyrcTBuu Toka (I = 0).
IIpsmas  nmoreHuuoMerpus. OrmpeneneHUe aKTUBHOCTH HMOHOB  C
HCII0JIb30BAaHNEM HOHOCEIEKTUBHBIX NIEKTPo0B. [loTeHnnomeTpus kak
METOJI ONIPEAEIICHUS] KOHEUHOU TOYKH B THTPUMETPUYECKOM aHAJIN3E.
WuaukaTopHass peakuuss M M3MEHEHUE [OTEHLIMajga »JIEKTpoJa B
peakuusAx KHUCIOTHO-IIEJIIOYHOTO, OCaJAUTEIbHOTO, OKHCIHTEIbHO-
BOCCTAHOBUTEJIBHOTO, KOMILIEKCOOOpa3yomero xapakrepa. Kpusbie
TUTPOBAHHUS, 3aBUCMOCTb UX (DOPMBI OT PA3JIUYHBIX (PAKTOPOB.
TurpoBanuss B HeBogHOM cpene. [loTeHHMOMETpUYECKUH METOH
OIIpEJIEJIEHUs] TOYKU YKBUBAJIEHTHOCTH MOJIIPU30BAHHBIX JIEKTPOAOB (U
#0).

ABTOMaTuueckue TUTpaTopbl. CHcCTEMa aBTOMATHYECKOTO
peryIupoBaHUs OUYUCTKHU IIPOMBIIIJIEHHBIX CTOYHBIX BOJ
MOTEHIIMOMETPUYECKUM MeTOIOM. IIpuMepsl NOTEHIMOMETPHUYECKHUX
ONPEACIICHUMN.

OcCHOBHBIE YCJIOBUSL M TpeOOBaHHUS K KyJIOHOMETPUYECKOMY
Merony. MeTonbl KyJJOHOMETPUHU.

[Ipsmas kysoHoMeTpusi. Y CIOBUS IPOBEICHUS TPSIMON KYyJIOHOMETPHH.
Kynonomerpuueckoe tutpoBanue. [IpuHIMnuanpHas cxema yCTaHOBOK
IIPSIMON KyJIOHOMETPUH U KYJJOHOMETPUYECKOTO THTPOBAHHUS.

OnexTporpaBuMeTpudeckuii  aHanu3. (OcoOEeHHOCTH MeToja.
[IpyHuMnUanpHas CXeMa YCTAaHOBKH MJIA JJIEKTPOrPaBUMETPHUYECKUX
onpeAeneHuil. OJEKTpoAbl B  AJIEKTpOrpaBUMETpUU. BHyTpeHHMI
anekTposn3. [IpuMepsl 27€KTPOrpaBUMETPUUECKHUX ONPENCICHUM.

ITpsimas koHaykTOMETpHs. KOHAYKTOMETpUUECKOE TUTPOBAHUE.
KpuBbie TuTpoBaHus. XpPOHOKOHKOHIYKTOMETpHs. BBICOKOUACTOTHOE
tutpoBanue. [lpubopel ans mpoBeneHus — aHanmuza.  [Ipumepsl
onpeaeIeHu

[Tonsporpadus. [TpuHIIMI METOMA. [Tonyuenue U
XapaKTePUCTUKHU BOJIbTAMIIEPHOM KpHUBOM. YpaBHeHue
noJsiporpaduueckoil BoJaHbI. YpaBHeHue MibkoBuua. Matemaruueckoe
ONMCAaHWE  MOTCHIMAajga  IOJNYBOJHBL.  YpaBHeHue  MibkoBuua-
I'eiipoBckoro. Boapramnepomerpuueckue cnekTpbl. CoBpeMEHHBIE
BH/IBI BOJIbTAMIIEPOMETPHH: psimas, WHBEPCHOHHAA,
muddepeHInaNbHO-UMITYIbCHAE U JIp. YyBCTBHUTENBHOCTH METOOB.
[Ipumepsr  ompeneneHuid. Mcnonap30BaHWE BOJBTAMIIEPOMETPUU B
IpYTUX METOJAaX aHaJIN3a.

AMIIepOMETpUYECKOE THUTPOBaHHE. XapaKTEpPUCTUKA METOJa.
WHaukaTopHBlEe  2JEKTPOABI B aMIEPOMETPUU.  AmNnaparypHoe
oopmrnenne merona. Kpueie TurpoBanus. [Ipumeps! onpeneneHuii.

Pa3zoen 7.
Bbunoxumnueckue
METOAbI aHAJIN3a

buoxumnueckue METOABI. q)epMeHTaTI/IBHLIC MCTOAbI aHaJIM3a.
buocencopsl. MmmyHOpepMeHTHBIN aHamu3. MeToabl OINpeeIeHHs
TCHETHYECKU MOAM(PHUIMPOBAHHBIX OPraHU3MOB

Pa3zoen 8. Macc-
CHEKTPOMETPHUS

OO6mras xapaktepucTtuka MeTtona. Ammapartypa. McTodHumku
NOHOB. Macc-ananu3aTopsl. JleTEKTUPOBaHUS HMOHOB. XPOMAaTO-Macc-
CIEKTpPOMETpHsA. BO3MOXXHOCTH M aHATUTHYECKOE IIPUMEHEHHE.




Pa3zoen 9. [Ipumenenue paaroaKyCTHYECKOTO METOIOB IS
JlucTaHIMOHHBIE JMCTAHIIMOHHOTO aHanu3a OOBEKTOB OKpyxaromed cpensl. Jlumap B
METO/Ibl aHAJIN3a KOHTpOJIE  BO3QyXa. JIMCTaHIIMOHHBIM  KOHTPOJIb  I[apamMeTpPOB

3arps3HEHUS] BOJHOW cpelapl HePTenpoayKTamMH. AdpocheMKa B
HSKOMOHHUTOPHUHTE.

Paszoen 10. Osxe-criekTpockonusi.  PeHTreHoBckas — (DOTORIIEKTpOHHAS
MeTtoasl aHaJIN3a | CIIEKTPOCKOIMS.

MIOBEPXHOCTHU

Paszoen 11. [IpuMeHEeHHEe KOMIIBIOTEPOB IPU PELICHUM AHAJIUTHYECKUX
[Ipumenenue 3amady.  XemoMmeTpuka. KoOMIBIOTEPHO-OPUEHTUPOBAHHBIE  METOJIBI
KOMIIBIOTEPOB B | o0ecrieueHnss KadecTBa pe3ysbTaToB aHaimu3a. OOpaboTka CHUTHAJIOB.

AHAJIUTUYECKOU XUMHUH

PacnioznaBanue oOpa3oB B aHamuTuueckod xumuu. IIporpammuoe
obOecrieueHre JUIsi AHATUTHYECKUX MNpHOOpOB, MAisg  00paboTKH
pe3yNbTaTOB aHAIU3a, JJS AHAJUTHUYECKUX PpacyeToB, MPEICTABIICHUE
pe3ysbTaToB pabOThl Ha HAy4HBIX KOH(EPEHIMSIX U TOMY IOJ00HOE.
Pecypcel UHTEpHET B aAHAIMTHUYECKOW XWUMHHM. ba3pl [OaHHBIX U
uHpOpMAlMM B  AHAJIUTUYECKOH XUMHHM. MeXAyHapoIHble U
HAI[MOHAJILHBIC XMMHYECKHE OOIIeCTBA. DJIGKTPOHHBIE OHOIHOTEKH.
OnexkTpoHHbIe )KypHaibl. [Torck HayuHoU uHpopmanuu B MHTEpHET.

Pa3zoen 12. [TonsiTne aBTOMAaTH3aluH, aBTOMAaTU3MPOBAHHON u
ABTOMaTH3a1MS, aBTOMATUYECKOM  ammapaTypbl. ABTOMAaTH3UPOBAaHHBIE  CHCTEMBI
MEeXaHU3aIus U | QaHAIUTUYECKOT0 KOHTPOJIA. AHanuzatopbl. [IpoTOYHO-MHKEKIIMOHHBII
MUHUATIOpU3aLUs aHayn3. MUKpOAHaIUTUYECKUE CUCTEMBI B XMMUUECKOM aHAIIN3e
aHaau3a

Pa3zoen 13. Mertoarka pacueTa CJIOKHBIX HOHHBIX PAaBHOBECHH B 00BbEKTax
Mertonuka pacuera | OKpyk arolei cpeibl ¢ IPUMEHEHUEM MaTeMaTUYECKON KOMITbIOTEPHOM
CJIOXKHBIX MOHHBIX | mporpaMMmbel Maple. HaxoxJeHHe KOHLIEHTpaluii HMOHOB C YYETOM

paBHOBECHI B 00BEKTaX
OKpY’Karoliel cpeasl ¢

peakmmii KOMIUIEKCOOOpa3oBaHus, THApOIH3a. Pacyer pactBopuMocTH
COEJMHEHUH B CI0XKHBIX CHCTEMaX.

MIPUMEHEHUEM
MaTeMaTH4eCKON
KOMITBIOTEPHOM
IIPOrpaMMbI

Pa3zoen 14. XeMomeTpuka. OCHOBBI PErPECCUOHHOTO U KOPPEISLMOHHOTO
XeMoMeTpuKa aHasn3a. OCHOBBI MaTeMaTHYECKOIO IUIAHUPOBAHMS XUMHUYECKOTO

SKCIIEPUMEHTA

Pa3zoen 15. OneHka NpaBUIBHOCTH M BOCIPOU3BOJMMOCTH PE3YJIHTAaTOB

Metponoruueckas aHalM3a pa3IMYHbIX BEIECTB, MATEpUAIOB, OOBEKTOB OKpYXKarollen

OIICHKA PE3YJILTATOB
aHaJIn3a

cpensbl

6. CTPYKTYPA U COAEPXXAHUE JUCIHUITIJIMHBI

6.1.

dopma 00yueHus — ouHas, Kypc — 4, cemectp — 8

HavnmeHoBaHMS pa3ziesioB U TeM Komtieetso Hacos
Jlexu. Jlabop. | Ipakr. | CPC+K | Bcero
Pazoen 1. ATOMHO-2MUCCHOHHAs 8 8 6 22
CHEKTPOCKONUS
Paszoen 2. Amomno-abcopoyuonusiii memoo 6 8 6 20
Pa3zoen 3. XUMHKO-CIIEKTPAJIbHBIN aHAIIN3 2 6 8
Pazoen 4. AToMHO-QIYyOpECHCHTHBIH | 2 6 8




PEHTTeHO(IIYyOPECEHTHBIN METOIbI

Pazoen 5. MonexynsipHbiii aOCOpOLMOHHBII
aHanu3 (YO u BunuMas o0acTh)

Pazoen 6. DnekTpoxuMuUeCKre METO/IbI AaHAJIN3A

Pazoen 7. buoxuMmuyeckue METOAbI aHAIN3a

Pazoen 8. Macc-criekTpoMeTpust

Pa3zoen 9. JIlncTaHIMOHHBIC METONBI aHAIN3a

Pazoen 10. MeTtonpl aHanu3a MOBEPXHOCTH

Pazoen 11. llpuMeHeHHE KOMIIBIOTEPOB B
AHAIMTUYCCKON XUMUHU

DO [ [ = | = | = [ DN

ENIRNEENEEN | fo Y o))

Paszoen 12. ABToMaTuzanus, MeXaHU3allUsI U
MUHHATIOPH3AIIMS aHATN3a

Pazoen 13. Metoauka pacyeTra CIOXKHBIX
MOHHBIX paBHOBECHIA B 00BEKTax
OKpYXarIllel  cpeapl C  IPUMEHEHUEM
MaTeMaTHYeCKOM KOMIBIOTEPHON MPOrpaMMBl

Paszoen 14. XemomeTpuka

Pa3zoen 15. Metrponoruueckas olieHKa
pe3yJIbTAaTOB aHAJIH3a

HUTOI'O ITO KOMIIOHEHTY OIIOII

34

34

94

162

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKVIIEI'O KOHTPOJIA
YCIIEBAEMOCTU, IPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoJibHBIE BOITPOCHI
Pasnen 1

1. ATOMHO-3MUCCHOHHAS CIIEKTPOCKOIHUS

2. ATOMHO-3MUCCHUOHHBIN ¢ UHyKTUBHO-CBsI3aHHOM Tu1azMoit (AD-HCII)

3. DmuccruonHas (HOTOMETPHUS TNIAMECHH

Paznen 2
4. AToMHO-a06COpOIIMOHHBII METO

5. OnpeneneHue pTyTH aTOMHO-a0COPOIIMOHHBIX M aTOMHO-(DITyOpECIIEHTHBIM METOJaMHU

«XOJIOAHOTO ITapa»

Pazgen 3
6. XUMHKO-CIIEKTPpAJIbHBIN aHAIU3

Pa3nen 4

7. ATOMHO-(TyOpeCcleHTHBIN U PEHTI€HO(ITYOPECLIEHTHBIA METOIbI

Pasnen 5

8. MonekynsapHbiii abcopOunonHbIi aHanu3 (YD u Bugumasi 001acTb)
9. Metoapl pa3zieneHuss W KOHIICHTPHPOBAHUS B MOJICKYJISIPHOM aOCOPOIIMOHHOM

aHaJIn3c.

10. MeTponorudeckue M aHATUTHYCCKUE XAPAKTEPUCTUKHU CIIEKTPO(POTOMETPHUIECKOTO

MCTOJa aHaJIn3a.

11. JIroMHHECIIEHTHRIM METOJ aHajInu3a

IMPOMBIIIJICHHBIX 00BEKTOB

B  OILIEHKE

KauecTBa IMPHUPOIHBIX

12. NadpakpacHas CIEKTPOCKOMHS M CIIEKTPOCKOTHNS KOMOMHAIIMOHHOTO PacCesTHUS

u



Paznen 6

13. TloTeHIIMOMETPUYECKUI METO]T aHAJTU3a

14. KyjoHOMETpUUYECKHI METOJT aHAJIN3a

15. KonaykroMeTpuuecKrue METO/Ibl aHajn3a

16. BosibTaMIiepoMeTpHUECKUE METOIbI aHAIHN3a

Paznen 7
17. BuoxumMuyeckre METOAbI aHAIN3a

Pazpnen 8
18. Macc-cnekTpoMeTpHs U €€ BO3MOXKHOCTHU

Pazgen 9
19. JlucTaHIIMOHHBIC METOAbI aHAJIN3a

Pazzen 10
20. Metoabl aHaIM3a MOBEPXHOCTH

Paznen 11
21. IlpuMeHeHne KOMIIBIOTEPOB B aHAIIUTUYECKON XUMUH

Pasnen 12
22. ABToMaTu3anus, MeXaHu3alus 1 MUHUATIOpU3alKs aHAIU3a

Paznen 13
23. MeToauka pacyera CIOXHBIX HOHHBIX PAaBHOBECHI B OOBEKTaX OKPYXKarolleil cpesl
C IIPUMEHEHUEM MATEMAaTHYECKOM KOMITBIOTEPHOU MTPOrPaMMBbI

Paznen 14
24.  Xemomerpuka. OCHOBBI MaT€MaTH4YECKOTO  IIJIAHUPOBAHUS ~ XUMHUYECKOTO
9KCHEPUMEHTA

Paznen 15

25. Metposiornyeckas OLieHKa pe3yJIbTaTOB aHAIN3a

26. IloaroroBka mpo0 (MeTaIbl M CIUIABBI, MOYBBI, OCAJKH, TOPHBIC TOPOMABI, PYIbI,
BOJIBI, BO3/lyXa, OMOJIOrHYeCKre OOBEKTHI U T.I.) K aHAIN3y WHCTPYMEHTAIbHBIMH METOJaMHU.
MeTtoapl nHTEHCHU(DHUKAIIUN TTPOOOTTOATOTOBKH.

7.2. Obpazenr comepaHusl dK3aMEHAIIMOHHOTO Owiera (MpH HAIWYUHM dK3aMEHa TI0
JTUCITUATIITNHE)
3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. ATOMHO-3MHCCHOHHBIA METOJ. AHAIUTHYECKUI CHUTHAJI, YHEPreTHYECKOE COCTOSHUE
aTOMOB, BUJIBI CTICKTPOB.

2. KauecTBEHHBIN U KOJIMYECTBEHHBI aTOMHO-3MHUCCUOHHBIN aHaIn3. OCHOBHBIC YPaBHEHUS.

3. JIBa oOpas3ua HedTH, CTaHAAPTHBIM M aHanu3upyemslid, maccoil mo 1,000 r pas3baBuiu
METHJIN300yTUIIKETOHOM W pacHbUIMIM B IUIaMsi aTOMHO-a0COpPOIIMOHHOTO CHEKTPOMETpA.
OnTudeckasi IIOTHOCTh JIMHUW BaHAAWS JUIS CTAHJAPTHOTO o0pasiia ¢ CoAepKaHUEeM BaHAIIUs
0,01% cocraBumna 0,740, a g oOpasua ¢ HeusBeCTHBIM cozepxkanueMm 0,520. Beruncnuth
MacCOBYIO J10Jt0 BaHaausi B HePTH (%0).
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B ciyuae Benenust yueOHOTO mpoliecca ¢ HUCIOJIb30BAHUEM JJIEKTPOHHOTO OOyuYeHUs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, COJIep)KaHWe OuieTa MOXKET OTIUYAThCS OT
MPUBEIEHHOTO.

8. PACITPEAEJIEHME BAJIJIOB, KOTOPBIE ITOJIYHAKOT OBYUAIOIIUECA

OOmiast orieHKa 3HAHUKM O00ydaIONIMXCs MO0 TUCHUIUIMHE TpoBoauTcs 1o 100-0ammpHON
IIKaJe MCXOJ W3 MAaKCHMyMa, NPHUBEICHHOro B Tabuuie Hike. OpraHn3anioHHO-ydeOHas
paboTa B ayAMTOpUHU OIICHUBAETCS HAa OCHOBE TAKMX KPUTEPHUEB KaK IOCEIIAEMOCTh 3aHITHH,
CBOEBPEMEHHOE M Ka4eCTBCHHOE BBINOJIHCHHE [OMAIIHUX 3aJaHWi, AKTHBHOCTH BO BpEMS
NPOBEICHUS JICKIMOHHBIX W J1a0OpaTOPHBIX 3aHATHH (ydacTHe B OOCYXJEHHUH TEKYLIero H
HPOWICHHOTO MaTepuaia, perieHne 3a1a4 1 T.11.).

8.1. Cemectp 8 ounas ¢hopma 00yueHUs

Howmepa paznenos Buast pabot Macnmanpioe
KOJIMYECTBO 0AJIJIOB
115 OpraHu3anroHHO-y4eOHas paboTa B ayAUTOPHH 20
CamocTosTenbHas paboTa 30
NUTOIo 50
DK3aMeH 50
OO0muii uTor 3a ceMecTp 100
CooTtBeTcTBHE 0AJIOB OLIEHKE
KonunuectBo 0auioB u3 OrieHKa 110 IITHOAIIBLHOM IIKaJIe
ECTS "
100 Ok3ameH, TuddepeHIIUPOBaHHBIN 3a4eT 3auer
90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xoporio 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJICTBOPUTEILHO SO
35-59 FX HE 3a4TEHO
034 F HEYIOBJICTBOPUTEIILHO o 3a9Tom0

9. OBECIIEYEHHME OBPA3OBATEJIbBHOI'O ITPOLIECCA AJIA JIUL C
OI'PAHUYEHHBIMHU BO3MOXHOCTAMU 310POBbA 1 UTHBAJIN/I0OB

B xoxe peanuzanuu JUCHMILTUHBI UCTIONB3YIOTCS CIEAYIOIINE TOTIOTHUTEIbHBIE METO/IbI
00y4YeHUsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOYHOU aTTeCTAllMH O00yJaIONIUXCs B
3aBUCHUMOCTH OT UX WHANBUAYATbHBIX OCOOEHHOCTEH:

1) JUIA CIIENBIX U CIIA0OBUIAIINX

- JTeKUMu O(OPMISIOTCS B BHIE DSJIEKTPOHHOTO JOKYMEHTa, JTOCTYMHOIO C
MTOMOIIIHIO0 KOMITBIOTEPA CO CIICIUATM3UPOBAHHBIM IMPOTPAMMHBIM 00ECTICUCHUEM;

- JUIS ~ BBINIOJMHEHHs]  3alaHus Tpu  HEOOXOAMMOCTH  TMPEAOCTaBISIETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOKHO TAK)KE UCTIOJIB30BaHNUE COOCTBEHHBIX yBEIIMIUBAIONTIX
YCTPOMCTB;

- MMUChMEHHBIC 33JIaHUsT OPOPMIIIOTCS YBEITMUECHHBIM MIPU(TOM.

2) JUTSI TITYXHX U CIa00CTBIIIAIINX

- JIEKIIUU 0(POPMIISFOTCSI B BHJIE DJIGKTPOHHOTO JJOKYMEHTA;

- MUChMEHHBIC 3aJJaHUS BBIMOJHIIOTCS Ha KOMITBIOTEPE B MUCbMEHHOM QopMe;

- 9K3aMEH TIPOBOJUTCS B THCHBbMCHHOH (opMe Ha KOMIIBIOTEPE;, BO3MOXKHO
npoBeJieHNe B popMe TeCTUPOBAHUSI.
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3) JUIS JIML C HApYLIEHUSIMU OIIOPHO-/IBUTATENIBHOTO allnapaTa:

— ek  OQOpMIISIIOTCS B BHUJAE DJCKTPOHHOTO JOKYMEHTA, JOCTYHHOTO C
HIOMOILBIO0 KOMITBIOTEPA CO CHEMATM3UPOBAHHBIM IIPOrPaMMHBIM 00€CIICUEHUEM;

— MUCbMEHHBIE 3a[aHUs BBITIOJHAIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW (JOpME WIIM BBINOJIHAIOTCS B MUCbMEHHOMN
(dopme Ha KOMITBIOTEPE.

IIpy HEOOXOIUMOCTH MpPENyCMaTpUBACTCS YBEJIUYEHUE BPEMEHHU JUIsl IHOJATOTOBKH
OTBETA.

IIponenypa  mnpoBeneHHs  NPOMEXKYTOYHOM — arTecTaluu Uil OOydaromuxcs
YCTaHABIMBACTCS C Y4YETOM HMX HHIMBUAYIBHBIX TCHUXO(HU3MYECKHMX OCOOEHHOCTEH.
[TpomeskyTouHas aTTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueaypsl OLEHUBAHHUA pPE3YyJIbTaTOB OOYyYEHHUS JIOMyCKaeTcs ¢
UCIIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcst JOCTYI K UH(GOPMAIIMOHHBIM U OubImorpaduyeckuM pecypcam B CETH
WutepHer Ui kaxaoro oOydaromierocss B (opMmax, adalTUPOBAaHHBIX K OIPaHUYEHUSIM HUX
3JI0pOBbsI U BOCTIPUSATHSL HUHPOPMALIUU:

1) JUIA CIENBIX U CIIA0OBUIAIINX

— B IIEUaTHOHM (pOopMe yBETHUEHHBIM MIpUdTOM;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHX U CIIA00CTBIIIAIINX

— B IeYaTHOM opme;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

3) JUIs 00y4aroIKXCsl ¢ HApYIECHUSMHU OITOPHO-ABUIaTEIbHOIO anmnapara:

— B IIEUaTHOH (popme;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

10.  MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE VUEBHOTO
[IPOLIECCA

Y4ueOubie 3ansaTust mpoosaTcs B IX yue6noMm kopmyce Houl'Y (1. Honenk, yiu. Illopca,
17a). Jlns npoBeneHus JIGKLMOHHBIX 3aHATHH TpeOyeTcss ayaIuTopus, o00opyIOBaHHAsT MEJIOBON
WIM MapKEpHOHM JTOCKOM, MyJIbTUMEIUIHBIA MPOEKTOP M 3KpaH, HOYTOYK, KOMIUIEKT yueOHOMH
MeOenu JUIsl CTyIeHTOB, paboyee MECTO MpernoaaBatelis, BbIxol B IHTepHEeT — MPOBOIHON WM €
ucnonb3oBanuemM Wi-Fi.

O6opynoBanue nabopaTopuil ¥ CHEHUATIM3UPOBAHHBIX  KaOMHETOB  Kadeapsl
AQHAJTUTHYECKOW XHUMHUH, B KOTOPBIX IPOXOJUT H3yUeHHE Kypca «AHAIUTHYECKAs XUMUS:
aTOMHO-a0copOuMoHHbI  criekTpodoTomerp CaTypH-2, npuOopHbIi Kommiekc ['padur-2,
aToMHO-a0copOunonHbIi criektpodotomerp C-115I1K, Bech ananutuueckue WA-33, aTomHO-
abcopbumonHblii cnekrpodortomerp Carypn-3, nonomep M-160MU, cnexrporpadp MCII-30,
dotoanexkrpokonopumerp KDK-2, snekrponnbie Bechl AXIS ANG 200C, ycraHoBka s
HeIIaMeHHOro onpeaeneHus prytu «tOnusy, nudpoas nadopatopus «Releon».

Jlia caMOCTOSITENbHON pabOThl HCIMOJIB3YIOTCSI TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayuyHolf OMOJIMOTEKM YHUBEpPCUTETa U JPYTHX HJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4e0HO-METOIMYECKOE OOECIeUeHre, MPEICTAaBICHHOE B YYEOHO-METOJUYECKOM KaOWHETe
['maBHOTO KOpmyca (ayn.405).

[Ipu u3y4yeHNH TUCHMIUIMHBI TPUMEHSIOTCS 3JICKTPOHHOE OOYYeHHE W TMCTAHIIMOHHBIC
oOpa3oBaTenbHble TeXHOJOTHH. C HCIOJIb30BAaHHEM PECYPCOB IUIAT(OPMBbI JUCTAHIIMOHHOIO
00pa3oBaHMUs OCYHICCTBIISIETCS TEKYIIMM KOHTPOJIb 3HAHMM OOYyYalolMXCs Ha OCHOBE
TECTUPOBAHUS U MPOBEPKU PE3YIIbTATOB CAMOCTOSTEIbHOM paboThI.
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11.  PEKOMEH/JYEMAJS JINTEPATYPA

11.1. OcHoBHas nuTeparypa

1. Anamutnueckas xumus [Tekcr]: B 3-x Tomax: ydyeOHUK mJisi CTYIACHTOB BY30B,
00y4JaroImuXCcs 0 HAMPABICHUIO U crienuamu3anuu «Xumus». T. 1. MeTtoasl uaeHTUPUKAIUN U
onpenenenus Bemects / mox pex JI.LH. MockBuna [A.A. bemtoctun u ap.]. — M.: Akanemus,
2008. - 576 c.

2. Anamutmueckass xumusa [Tekct]: B 3-X ToMax: y4eOHHUK JII CTYJIEHTOB BY3OB,
00y4aroIUXCs M0 HAMPABICHUIO U creruanu3anuu «Xumus». T. 3. Xumudeckuii aHanu3 / Mo
pen JI.LH. MockBuna [U.I'. 3enkeBud u nip.]. — M.: Axkanemus, 2010. — 365 c.

3. OCHOBBI aHATUTUYECKOW XUMHM: y4eOHUK aisi cTyaeHToB By3oB. T. 1. OOmme
Bompockl. MeTonbl pazaenenus / mox pen. FO. A. 3omoroBa. — 4-e usn., nepepad. u gom. — M.:
Axanemus, 2010. — 351 c.

4. OCHOBBI AaHAUTUYECKONW XWUMHUHU: YUYEOHUK JIS CTYJIEHTOB By30B. 1. 2. Metoms
xumudeckoro ananmsa / o pen. FO. A. 3omortoBa. — 4-e usf., nepepald. u nom. — M.: Akagemus,
2010.-503 c.

5. Kpuctunan I'. Ananutnueckas xumus [Texct] Yue6 mns crynentos. B 2-x 1. Tom 2 /T
Kpuctuan; nep. ¢ anrn. A.B. 'apmama, E.D. I'puropeeBoii, A.B. BanoBa u ap. — M.: BUHOM.
JlaGopatopus 3nanmit, 2009. — 504 c.

6. AnemacoBa A.C., Poxyn A.H., llleBuyk N.A. AHanmuTH4YeCKass aTOMHO-a0COPOITMOHHAS
CHEKTpOoCcKomus. YueOHoe mocodue. — 2-e uz., nepepad. u non. — Joneuk: JJorHY, 2019. — 321
C.

7. AnemacoBa A.C. [IpakTukyM 1o aToMHO-abcopOunoHHOMY MeTony aHanmsza / A.C.
AnemacoBa, A.H. Pokyn, H.JI. lllenuna, A.C. IluBoBapoBa. — lonenk: M3n-Bo «l{udposas
tunorpagus», 2020. — 224 c.

11.2. fononHuTenpHas IUTEpATypa

1. AnemacoBa A.C. MeToap! naeHTU(UKAIUN U ONPEACTICHHUS BEIIECTB: MPAKTHKYM JUIS
ctyneHtoB HanpasieHuss noAarotoBku 04.03.01 «Xumusa», 04.05.01 «DynpameHTanbHas u
npuxagHas xumus» / A.C. Anemacoa, A.H. Pokyn, H.J[. lllenuna, A.B. JoOpsioun, O.A.
Matsuenko, H.B. AnemacoBa; ['OY BIIO «JOHHVY». — Jlonenk: WM3a-Bo «lludposas
tunorpadus», 2022. — 224 c.

2. BacunbeB B.Il.Ananutudeckass XuUMHs: y4eOHUK JUIsl CTYJEHTOB By30B. KH. 2:
Ou3nko-xuMu4Ieckre MeTo sl aHam3a / Bacuises B.I1. — M.: JIpoda, 2004.

3. AnemacoBa A.C., EnanpeBa JI.A. Jlekinum mo aHaauTHYECKON XuMHH. —JlOHEIK:
JouHY, 2007. - 278 c.

4. IleBuyk, U. A. IlpakTkym MO aHAJIUTUYECKOW XUMHH. ['paBUMETpHUECKUU H
TUTPUMETPUUECKUI METOJbl B AHAIM3€ MPHUPOAHBIX M IPOMBILUIEHHBIX OOBEKTOB: [yueo.
nocobue] [Onekrponnsiit pecypc]./ U. A. lleBuyk, T. H. CumonoBa, A. H. Pokys ; Jloneukuii
Hall. YH-T. - Jlonenk : Bebep, 2009. - 390 c.

12.  UTHO®OPMAIIMOHHBLIE PECYPCBI

1. Haunuonanbnas 3JIEKTPOHHAs OudbanoTeKa (HOB): dbenepanpHas
rocyaapcTBeHHas uHpopmarmonnas cucPaznen / MunucrepctBo KynbTyper P®; Poccuiickas
rocynapcrBeHHast 6nbiamoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oGpamenus:

01.09.2023). — Pesxxum octymna: cBOOOAHBIN, monucka. Heo6xoanma ycTaHOBKa MPOTPaMMHOTO
oOecrnieyeHus. — TeKCT: AIEKTPOHHBIM.

2. eLIBRARY.RU: HayuHas snekTpoHHast 6ubaunoreka: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara obpamenusi: 01.09.2023). — Pexum goctymna: il aBTOPH30B.
nosb30BaTenei. — TeKCT: JIEKTPOHHBIM.
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3. Hayunas snexkrponnass Oubnmoreka «KubOepJlenmnka»: caikt / Accoruanus
«OtkpbiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum nocryna:
CBOOOIHBIN. — TEKCT: NEKTPOHHBIMN.

4. OnexTpoHHO-OnMOMMoTeuHass  cucPazmen  «JlaHb»: [caiir]. —  URL:
https://e.lanbook.com (mara o6pamenus: 01.09.2023). — Pexum gocTyma: ajis aBTOPHU3OB.
[I0JIb30BaTENe. — TEKCT: 2JIEKTPOHHBIN.

5. IBC IOpaiit: snextpornas 6ubnuoreunas cucPaznen: caiit. — Mocksa, 2013. —

URL: https://biblio-online.ru (nara obpamenus: 01.09.2023). — Pexxwum noctymna: /s aBTOPH30B.
nosib3oBaTenei. — TeKCT: 3JIeKTPOHHBIM.

6. DiexkTpoHHOo-0nOanoTeunasi cucPaznen Joul'Y: caiit / ®I'BOY BO «/lonl V».
— Honemnk, 2016- . — URL: http://library.donnu.ru/ (mata oGpamenus: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOIHBIN. — TEKCT: 37€KTPOHHBIM.

7. DJiekTpOHHBIN KaTajor Hayunoit OmGmmoreku Jonl'Y: pasmen caiita / Hb
Houl'Y. — Tekct: anekrponusiid // DbC Jlonl'Y: caiir. — URL: http://library.donnu.ru/catalog/
(mata o6pamenus: 01.09.2023). — Pexum gocTyna: TOWCK CBOOOJHBIN, 3JICKTPOHHBIC
JIOKYMEHTHBI — JJ1s1 Ttosb3oBaTenen JJonl'y.

8. JuexkTpoHnblii apxuB [oul'Y: pasmen caiita / HBb Jlonl'Y. — Tekcrt:
anekrpornbit // DBC Jlonl'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpareHus:
01.09.2023). — Pexxum goctyma: CBOOOTHBIH.

13.  TTPOI'PAMMHOE OBECIIEHEHHE

1. Windows 7 PRO (xopnoparunas nunensust JJoul'Y Ne 46484614)

2. Microsoft Office (kopnopatusHas smmen3us Jorl'yY Ne 46472919)

3. Microsoft Visual Studio (iuniensust mporpammsl Dream Spark mist Beicmmx yueOHbIX
3aBeICHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (iauuenszun GPL, Apache,
BSD mst cB060HOTO MPOrpaMMHOTO 0OECTICYSHUS ).
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