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PaGogast IporpamMMa MCILMIUIHHBL «AHAIHTHYECKAs XHMHA AparOnCHHBIX METAJLIOB
11 00Y9ArOMIAXCs O HANPABICHUIO MOArOTOBKU 04.04.01 Xumus (Marucrepckas mporpamma:
Xumpsi), cocTaBiieHa Ha OCHOBaHMHM (DenepaipbHOrO roCyAapCTBEHHOTO 00pa30BaTeNLHOTO
CTaHjapTa BHICHIEr0 OOpa3oBaHHMs — MATHCTParypa MO HAIPaBICHHIO noxarorosku 04.04.01
XuMusl, YTBEP)KIECHHOro IIpHKasoM MuHHMCTEPCTBA obpa3oBaHUsl H HAYKH Poccuiickon
Oepeparma ot 13 moms 2017 1. Ne 655 (¢ wsm. u jom.), Ilopsaka opraHusamvid H
oCyIIecTBIEHH 00pa30BATEIBHON NEATENHHOCTH 1O o6pa3oBaTeNIbHBIM OPOTpaMMaM BBICIIETO
obpasopaHMs — [porpaMmaM OakanaBpuara, [pOTpaMMaM CIELMauTeTa, MporpaMmam
MAaTUCTpaTypbl, YTBEPXKACHHOIO IIPHKa3OM MHUHICTEPCTBA HAYKM M BBICIIETO 00pa3OBaHMs
Poccuiickoit ®eneparmu or 06 ampens 2021 r. Ne 245 (c u3M. W JOI.), B COOTBETCTBHH C
y4eOHBIM IITaHOM, YTBEPXKICHHBIM Vyensm coeroM ®TBOY BO «Jlonl'Y» mmst Habopa 2024
roza.

PaspaboTuk: 1
JOLEHT Kaeaphl aHATTMTUIECKOH XUMHH, o/
KaHIWUAAT XUM. HayK, JTOLL. Qg J oL A.H. PokyH

Pa6ouas nporpamMMa ofoOpeHa Ha 3acelaHyu Kkageapbl aHAIMTHIECKOH XHMHUH
IIpotokon ot 26.03.2024 r. Ne 13

3apeyroiuii kadenpon Sﬁ e,\,/ A.C. AnemacoBa

COI''TACOBAHO: /

Jlexan XuMU4ecKoro (axysibTeTa C.I'. baxtun

28.03.2024 r.

VueGHO-METOANIECKast KOMACCHS XHMHYECKOTO (aKybTeTa
Ipotokon ot 27.03.2024 r. Ne 2
Ipencenarenis 204 ,/2 P.H. JIvira

PykoBoauTe b OCHOBHOM npodeccHoHaNbHOM
06pa30BaTeNbHON [POrpaMMBl,

J-p X¥M. Hayk, TIpod. 9? 2 } _. A.C. Anemacosa
28.03.2024 r. d



1. MECTO JJUCLMIIJIMHbI B CTPYKTYPE OEPA30BATEJILHOM ITPOI'PAMMBI

1.1.TpeOoBanuss K MpeABaAPUTEITHHON

IIOATOTOBKE

o0ydaromuxcsi, MPEAIISCTBYIONINE U

COIIYTCTBYIOIIME AUCLUIIINHBI, HA KOTOPBIX OCHOBBIBACTCS U3yYEHUE TAHHOMU:
6a30Basi MOATrOTOBKA M0 XUMHUH B 00BEME MPOrpaMMbI CPEIHEH IIKOJIBI,
JUCLUIUIMHBl IIporpamMMmbl OakanaBpuaTa: AHaiauThyeckass xumus, Heopranumueckas
xumus, Opranuueckas xumusi, @uznueckas XUMHUsL.
1.2 lucuumiuHel, KypcoBble paOOThl M MPAKTHKH, Ul KOTOPBIX OCBOEHHE NAaHHON AUCLUILINHbBI

HEO0OXOAMMO KakK MPeIIeCTBYIOIIEE:

COBpeMeHHBIe MCTO/JIbl aHAJIM3a IIPUPOAHBIX H IIPOMBIIIJICHHBIX O6’b€KTOB;
O3HakoMuUTEIIbHAS IIpaKTUKa, Ilegarorndeckas IIpaKTHUKa, HaquO'HCCHeILOBaTGHBCKaH

pabota, [IpenumnioMuas mpakTHKa.

2. OIIMCAHME IUCHUIIJIMHBI

2.1.00mas xapakTepucTHuKa

HaunmenoBanue nmokaszarens

3HaueHne moKa3areinsa

HazBanue oOpa3oBaTenbHOM MporpaMMbl

04.04.01 Xumus (Marucrepckast mporpamma:
Xumus)

[Indp n HA3BaHME B COOTBETCTBUHU C YIEOHBIM
TJIAHOM

b1.B.[IB.2.1. AHanuTn4eckast XHMHS
JIparoleHHbIX METaJJIOB

YacTh 006pa3oBaTeIbHON IPOTPaMMBI

BapuaTuBHas 4yacTh: BEIOOp 00y4aromerocs

KomnuecTBO 3a4€THBIX €IUHHALL / BCETO YaCOB

2/72

2.2.PactipeieneHue 4acoB 10 NepruoaaM 00ydeHHUs

OO0111€€ KOJIMYECTBO YaCOB
o = CaMoCTOs-
®opma 2, Q N
= 2 JieKu- | jabopa- | TpaKkTH- TENBHON dopma
o0yueHust & 2 BCETO
8 OHHBIX TOPHBIX YECKUX paboThI + KOHTPOJIS
KOHTPOJIb

Ounas 1 1 - 11 11 50 72 3a4eT
OuHasi, Bcero 11 11 50 72
OunHo-3209Has 1 1 - 3 3 66 72 3a4eT
OunHo-3209Has, 3 3 66 12
BCETO

3. HEJN JUCHUITJINHBI

Yrnyouts u chopMUPOBATH 3HAHUS CTYJEHTOB MO TEOPHH U MPAKTUKE METOJ0B aHATU3a
JIParoleHHbIX METAJIOB; JaTh TEOPETHYECKYI0 M METOIOJOTMYECKYI0 MOJATOTOBKY B 00JIacTH
AHATUTUYECKOW XUMHH JPArolleHHBIX METAIIJIOB, IPUMEHIEMbBIX B aHAIH3€E CIIAaBOB, FOBEIUPHBIX
W3JIeNTN, OTX0/I0B, 00BEKTOB OKPYKAIOIIEH CPpeIbl, B MEAUITUHE U JIP.

4. KOMIETEHIHN OBYHAIOHIETOCS, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHUMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X
NHAVKATOPHI U IINTAHUPYEMBIE PE3YJIBTATBI OBYUEHUA

KoMmnerenmu WNunukatopsl

Pesynpratel 00yueHus

[1K-1. Cnocoben
BBIOMPATH U
WCTIOJH30BATh
TEXHUYECKUE

ITIK-1.1. IIpennaraer
TEXHUYECKHUE CPEJICTBA U
METO/Ibl UCTIBITAHUN (U3
Habopa UMEIOIIIUXCS)

IIK-1.1.1. 3naer OCHOBHBIC  NPUHIIHUIIBI
XUMHYECKOM TEXHOJIOTUU BEIIIECTB 17§
MaTepHaJoB.

[K-1.1.2. VYmeer mnpoOBOJUTH HCHBITAHUS

WHHOBAIIMOHHOMN MPOAYKIIUU




CpelICTBAa U METOIBI

JJI1 pCIICHUA

[IK-1.1.3. Brnageer TEOpEeTHYECKUMU U

UCIBITAaHUH 1JIs IIOCTaBJICHHBIX 3aja4 B METPOJIOrMYE€CKUMHU OCHOBaMU
peleHus paMKax MPUKIIAIHbIX QHAINTUYECKOM  XUMHUHM  JParoleHHBIX
uccnenosarensckux | HUP u HUOKP METAJUIOB; TEXHUKOW HKCIIEPUMEHTAIBHON
3a/1a4 XUMU4ECKON paboOThl B aHAIUTHYECKUX JaOOpaTOPHsIX;
HaIlpaBJICHHOCTH paboToii ¢ MuTepaTypoi MO aHATUTUYECKON

XUMUU; OIMBITOM 00pabOTKH M 000OIICHUS

Martepuaia u MOUCKA HOBBIX
JKCIIEPUMEHTAJIbHBIX M TEOPETHYECKHUX
pE3yJIbTATOB.

5. ITPOI'PAMMA JTMCHUIJIMHBI

Hassanue teMEbl

Kpatkoe copepxanuie TeMbl (BOIPOCHI TEMBI)

Paszgen 1. OOmue
aHaJINTUYECKOU
JIParoIeHHbIX METAJIJIOB

BOIIPOCHI
XUMHHN

1.1. 3amaun ¥ OCOOEHHOCTH AHAIUTHYECKOM XUMHUH
JParoeHHbIX METaJIIOB.

1.2. [lepBuuHbIC CTaHAAPTHI.

1.3. VYdyer HepaBHOMEpPHOro paclpeneiaeHus, ¢(opm
cocTossHMM B mpobax, MpUpoAa  IUJIaBHEH U
TEXHOJIOTHYECKHUX J100aBOK Ha OMpEeICHUE APAaroleHHbIX
METaJIJIOB.

1.4. CocTosiHue AparolieHHbIX METAJIOB B PaCTBOPE.

1.5 O160p u paznoxenue npod. Guznueckre 1 XUMUIECKHE
METO/IbI TOATOTOBKH MPOO.

Pasnen 2. Mertoasl
KOHIIEHTPUPOBAHHUS 5
paszneneHus JIParoIeHHbBIX
METAJIJIOB

2.1. MeToapl OCaXIcHHUS.
2.2. MeToapl COOCaKICHHS.
2.3. MeTopl OTTOHKH.

2.4. MeTopl SKCTpaKIIHH.

Pazgen 3. XuMuuyeckue MeETOMBI
a"Haim3a

3.1. KauecTBeHHOE€ U KOJIMYECTBEHHOE OIpe/eeHue
JParolieHHbIX METAJIJIOB.

3.2. I'paBumeTpuyueckoe OmpeaesieHue B BUAE METAIJIOB,
COEIUHEHUII € OpraHu4ecKUMH U HEOPraHUYECKUMU
peareHTamMu.

3.3. [IpoOupHO-XMMHYECKHAE METOJIBI aHATH3A.

3.4. TUTpUMETPUUECKUE METO/IbI.

3.5. 'ubpuaHbIe 1 KOMOMHUPOBAHHBIE METO/IBI AHAIH3A.
3.6. DKCTPaKIIMOHHO-(OTOMETPUYECKHI aHAIU3.

Paznen 4. VYaerpaduoneronas,
BUIUMAsT CIEKTPO(HOTOMETPHUS B
aHaJIN3e IParoleHHBIX METAJUIOB

4.1. CaoiicTBa BEIIECTB U
CHEKTPO(POTOMETPUUECKOTO aHAIH3A.

4.2. Tunbl OKpalIeHHBIX COEAMHEHWUH, UCIOIb3YEMBIX B
a”anmse. 2.3. Be16op peareHTos.

METOJIBI

Pazgen 5. Cnekrpockonuyeckue
METOJbl aHalih3a JParoleHHBIX
METAJLIOB. ATOMHO-
abCoOpOLIMOHHASA CHEKTPOCKOMUS
B aHaJIn3€ AparouCHHbIX
METaJJIOB

5.1. MeTposoruueckue XxapakTepUCTUKN METO/Ia.

5.2. CriocoOb! MOBBIIIEHNUS YYBCTBUTEIBHOCTH, TOYHOCTH,
paciidpeHe auana3oHa OMpelesieMbIX KOHIIEHTpalUid,
OINpPEACIEHUN JIParolleHHbIX METAJIJIOB B IPUPOJIHBIX H
MIPOMBIIIJICHHBIX 00bEKTAX.

5.3. IlnameHHBII W 3JEKTPOTEPMHUUYECKHIA
aTOMHU3AIIHIH.

5.4. T'ubpuaHbIe YKCTPAKITMOHHO-ATOMHO-a0COPOLIMOHHBIE
1 COpOIIMOHHO-aTOMHO-a0COPOITMOHHBIC METO/IBI.

CIOCOOBI
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5.5. Meronasl

OTpeNesieHusT METaNIOB B CIUIaBaX |
COCMHEHUSIX 30JI0Ta, cepedpa, TIIATUHBI, TAIAAuS U
JIPYTUX IParoleHHBIX METAILJIOB.

6. CTPYKTYPA U COAEPXAHUE IUCHUITIIMHBI

6.1.6.1. ®opma oOyuenus — oynas, Kypc — 1, cemectp — 1

HanmenoBanus pa3aciioB U TEM

KonuuectBo yacos

Jlexn. | JlaGop. | Ipakt. | CPC+K | Beero
Pa3nen 1. OGmmue Bonpochl aHATUTUYECKONH XUMUU 2 8 10
JParoleHHbIX METAJIIIOB
1.1. 3amayn 1 0COOEHHOCTH aHAIUTUYECKON XUMUU 1 1
JParoleHHbIX METAJIJIOB
1.2. [lepBu4HbIC CTaHAAPTHI 1 1
1.3. Yder HEpaBHOMEpPHOTO pacmpeaeieHus, Gopm 1 1 2
COCTOSIHMI B mpoOax, mpupoja IUIABHEH U
TEXHOJIOTHYECKUX JI00AaBOK Ha  OMpeJeiIcHUE
JParoIeHHbIX METAJIJIOB
1.4. CocrosiHME JparoleHHbIX METaNIOB B 2 2
pacTBope
1.5. Ot0op u paznoxxkenue npod. dusuueckue u 1 1 2
XUMHUYECKHE METObI MTOATOTOBKH P00
Pazmen 2. Meronbl KOHUEHTPUPOBAHUS U 3 14 17
paszeneHus IparoleHHbIX METaJIOB
2.1. Metonpl ocaxx/IeHUs 1 3 4
2.2. MeTtonpl coOOCaxaeHUs 1 4 5
2.3. MeTtonpl OTTOHKU 1 4 5
2.4. MeTonpl SKCTpakIuu 1 3 4
Paznen 3. Xumudeckne METO/IbI aHAH3a 4 2 8 14
3.1. KauectBenHoe u KOJIMYECTBEHHOE 2 1 3
onpeJIeJICHUE AParolleHHbIX METAJIOB
3.2. T'paBuMmerpuveckoe OTNpeIeIICHHEe B BHJIE 1 1 2
METaJUIOB, COEAMHEHUN C OpPraHuYeCKUMH H
HEOPraHUYECKUMU peareHTaMu
3.3. [IpoOupHO-XMMHUYECKHE METO bl aHATH3a 1 2
3.4. TUTpUMETPUICCKHE METOIbI 2 2
3.5. T'mbpugHble ¥ KOMOWHUPOBAHHBIC METOJIBI 1 2 3
aHajIMn3a
3.6. DKCTPAKITMOHHO-(POTOMETPUICCKHII aHATN3a 2 2
Paznen 4.  VaprpaduoneroBas,  BuAMMAs 2 8 10
CeKTpoOTOMETPUST B aHAIM3E JPAroleHHBIX
METaJIJIOB
4.1. CaoiicTBa BEIIIECTB u METO/IbI 2 2 4
CHeKTpOhOTOMETPUUECKOTO aHATTU3a
4.2. Tunel OKpAILIEHHBIX COCJIMHEHMUI, 3 3
WCIIOB3YEMBIX B aHAIN3E
4.3. Boibop peareHToB 3 3
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Pazgen 5. CnekTpockonuyeckue METOAbl aHaIu3a 4 4 8 14
JParoleHHbIX METAJUIOB. ATOMHO-a0cOpOLIMOHHAs
CHEKTPOCKONUS B aHalu3e  JApParoleHHBIX
METaJIJIOB
5.1. Merposoruueckue XapakTepuCTUKU METO1a 1 2 3
5.2. CnocoObl TOBBIIIEHUS YYBCTBUTEIBHOCTH, 2 1 3
TOYHOCTH, PACUIMPEHUE IUaNa30Ha OIPEIeIIIeMbIX
KOHILICHTPAllU{,  ONpPENCIICHUH  JparoueHHBIX
METAJJIOB B MPUPOJHBIX U MPOMBILIUIEHHBIX
00BEKTaX
5.3. IIlmamMeHHBIN U AJEKTPOTEPMHUUECKHUI CTIOCOOBI 2 2 4
aTOMU3AIAH
5.4. ['ubpuHbIC AKCTPAKIIMOHHO-aTOMHO- 1 1 2
abcopOIMOHHBIE u COpOIIMOHHO-AaTOMHO-
a0COpOITMOHHBIC METO/IbI
5.5. MeTtozp! onpeneieHus] METAIJIOB B CIIaBax U 2 2 4
COCIMHEHHUSX  30JI0Ta, cepedpa,  IUIaTHHBI,
naiagus U IpYrux AParoleHHBIX METAJIOB
HNUTOI'O IO KOMITOHEHTY OHOII 11 11 50 72
6.2. @opma oOyueHHs — OYHO-3a049Has1, Kypc — 1, cemectp — 1
HanmenoBanmns pas3aciioB U T€EM Komiectso wacos
Jlekn. | JlaGop. | Ipakt. | CPC+K | Bcero
Pazgen 1. OGuiue BOpoCkl aHATUTHIECKON XUMUH 1 17 18
JIParolleHHbIX METAJIJIOB
1.1. 3amaun 1 0COOEHHOCTH aHATUTUYECKON XUMUN 4 4
JParolleHHbIX METAJIJIOB
1.2. IlepBudHbIEC CTaHIAPTHI 4 4
1.3. YyeT HEpaBHOMEPHOTO pacrpeaesienus, Gopm 3 3
COCTOSIHMII B TmpoOax, Wpupojaa IUIaBHEH U
TEXHOJIOTHYECKUX JI00aBOK Ha  OMpeJeicHue
JParolieHHbIX METAIJIOB
1.4. CocTosiHME JparoueHHbIX METaIOB B 4 4
pacTtBope
1.5. Ot0op u paznoxxkenue npod. dusmyeckue u 1 2 3
XUMHYECKHE METO/IbI MOATOTOBKH P00
Paznen 2. Meroabl KOHIIGHTPUPOBAaHUS U 16 16
paszeneHus JparoleHHbIX METaJIOB
2.1. Metonbl ocaxaeHus 4 4
2.2. MeTonabl cOOCaxaECHUS 4 4
2.3. MeTonbl OTTOHKH 4 4
2.4. MeTo1bl 9KCTpaKIIUU 4 4
Paspmen 3. XuMuueckme METOAbLI aHAIN3a 2 1 18 21
3.1. KauectBeHnHoe u KOJMYECTBEHHOE 1 2 3
ompe/ieJICHUE AParoleHHBIX METAJJIOB
3.2. T'paBumerpuyeckoe OmpeaelieHne B BHIE 1 2 3

MCETAaJlJIOB, COCOUHEHUU C OpraHu4€CKUMHU U
HCOPTraHNYCCKUMHU pCarcHTaMu




3.3. IIpoOupHO-XUMHUYECKHE METObI aHATTH3a

3.4. TUTpUMETPUIECKHE METO,IbI 1 2 3
3.5. T'mOpumHabie ¥ KOMOWHHMpPOBAHHBIE METOJbBI 4 4
aHanm3a

3.6. DKCTpaKIIMOHHO-(POTOMETPHUICCKUI aHAIHM3a 4 4
Pasnen 4, VYnbrpaduoneronas, BUIUMAs 6 6
CeKTpoOTOMETpUS B aHAIM3€ JIParoleHHBIX

MECTaJIJIOB

4.1. CroiicTBa BCIICCTB i METOIbI 2 2
CHEKTPOOTOMETPUUYECKOTO aHATTU3A

4.2. Tunel OKpaILIEHHbIX COCIMHECHMU, 2 2
HCIIOJIb3YEMBIX B aHAJIN3E

4.3. Bo1bop peareHToB 2 2
Paznen 5. CnekTpockonu4yecKre METO/bl aHajau3a 1 1 9 11

JParolieHHbIX METaNIOB. ATOMHO-a0COpOIIMOHHAs
CIIEKTPOCKONHMSI B aHAJIM3€  JParoueHHBIX

METaJJIOB
5.1. Metponorn4eckue XapakKTepuCTHKH METO1a 2 2
5.2. CnocoObl TOBBIIIEHUS] YYBCTBUTEIBHOCTH, 2 2

TOYHOCTH, PACIIMPEHUE TUANAa30Ha ONPEAEIIIEMbIX
KOHUEHTpALH,  ONpPENEIECHUN  JParoueHHbBIX
METaJUIOB B HPUPOJHBIX M MHPOMBIIUIEHHBIX

00BEKTaX

5.3. IlimtaMeHHBIN U AIEKTPOTEPMUIYCCKUN CITOCOOBI 1 2 3
aTOMU3AIAH

54. I'uGpuanbie AKCTPAKIIMOHHO-aTOMHO- 1 1
abcopOLMOHHbIE u COpOIIMOHHO-aTOMHO-

abcopOIIMOHHBIE METOIBI

5.5. Meronsl omnpezesieHysi METaUIOB B CIUIaBaxX U 1 2 3
COEAMHEHUSX  30JI0Ta,  cepedpa,  IUIATUHBI,
NaJuUIaids U IPYrUX JParoleHHbIX METAIIIOB

HUTOI'O ITO KOMIIOHEHTY OIIOIT 3 3 66 72

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTposibHBIE BOTIPOCHI

Pazgen 1

1. 3amaun 1 0COOCHHOCTH aHATUTUYECKON XUMHH JIParoleHHbIX METAJIJIOB.

2. CocTosiHUE IparoleHHBIX METANIOB B pacTBopax. ['amoreHuanHsle, cynbdarHbIe,
THOITMAHATHBIE, HUITPUTHBIE KOMIUICKCHI H JIp.

3. Kommiekcol gparoneHHbIX METAIIIOB C OPraHUYECKUMU PeareHTaMu.

4, CocTrositHue MOHOB APAroleHHBIX META/UIOB B TAJIOTCHHUIHBIX PAcTBOpax: 30J10Ta,

cepeOpa, manaaaus, IaTHHBI U JIP. TIATHHOBBIX METAIIIOB.
5. OO6mmme ocHOBBI 0TOOpa Mpob aparoreHHbIX MeTamuioB mo ['OCT.
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6. Oco0EHHOCTH MOATOTOBKH MPOO IParoIieHHbIX METAJIJIOB K aHAJIN3Y: Pa3JIOKEHUE
U pacTBOpEHHUE Mpoo.

7. Texauka 6€30MACHOCTH IPU PabOTE € APAroleHHbIMU METATIAMH Ha IPUMEPE OCMUS U
€ro COCIMHEHUN.

8. KomrutekcooOpa3oBaHHe KaTHOHOB JPAaroleHHBIX METAUIOB C CEPyCOICpKAIUMH
OpTraHU4YCCKUMU pCarcHTamMu .

9. Kommiekcoobpa3oBanue 30710Ta ¢ OpOMHI-HOHAMH U €0 ONPeCIICHHE.

Paznen 2

10. Metonb! pa3fieneHus U KOHIICHTPUPOBAHUE APATOIEHHBIX METAJLIOB.

11. MeTobl ocaaeHUs TIPH pa3AeICHUH IJIATHHOBBIX METAJLIOB.

12. OcaxeHue 3070Ta B BUAC MeTaja.

13. MeTtobl ocaxkaeHus cepedpa.

14. DxcTpakMOHHOE pa3esieHne. XUMHU3M 3KCTPAKIMU [IJIaTUHOBBIX METAJIJIOB.
15. CopOumoHHOE pa3jeiieHue.

16. I'uOpuaHBIe 1 KOMOMHUPOBAaHHBIC METO1a aHANI3a. [IpruMepsl onpeeIeHUN.

Paznen 3

17. Onpenenenue nautagus Npy MOMOIIU AUMETHIITIIMOKCUMA.

18. I'paBuMeTpHYECKOE OTICIICHNE U OIIpeIeIcHHIE cepedpa.

19. Tutpumerpudeckuii METOI ONIpEAEICHUS MaJIaus B CIIIaBaX.

20. TuTtpumeTpuYecKne METOIbl B aHAJIW3€ IPAroleHHbIX MeTauioB. OmnpenenecHue
cepedpa.

21. [loTeHIMOMETPUYECKOE TUTPOBAHHE B aHAJIM3E PArOlEHHBIX METAJUIOB.

22. [IpoOupHO-XNMHUYECKHE METO/Ibl aHAIIN3A.

Pa3znen 4

23. YO-, BunuMas crieKTpo()OTOMETPHSI B aHAJIN3E APAroleHHBIX METAJJIOB.

24.  Tunbl OKpalleHHBIX COEJMHEHUH, NPUMEHSEMBIX B aHalU3€ JParoleHHBIX
METaJIJIOB.

25.  doromMmeTpuyecKoe OIpeaesieH!e UIATHHBI B 0TX0/1aX U APYTHX O0bEKTaX.

26.  Metoapl GOTOMETPUIECKOTO OMPEIeTICHHS MalIaInsl.

27.  DKCTpakIMOHHO-(OTOMETpUYECKHE METOAbl aHanu3a. llpumepsl ompeneneHuit
JParoIeHHBIX METaJIOB.

28.  JIIOMMHECLEHTHBIH METOJ OIpEeNeNeHusl JparoleHHbIX MeTauioB. [IpuHiun
MEeTo/a.

29. DKCTpaKIMOHHOE OTAEIeHHE U poToMeTprudecKoe onpeseneHue miatunsl ¢ SnCl2.

Paznen 5

[TnameHHOE aTOMHO-a0COPOIIMOHHOE OTIPE/ICIICHUE IPArOIIEHHBIX METAJLIOB.

30. DNEKTPOTEPMHUUECKOE ATOMHO-a0COPOIIMOHHOE  OTMpeJeNieHne  IParolleHHbBIX
METAaJIJIOB.

31. ATtomHO-abcopOumoHHoe ompeaeneHue mamtagus. CrnocoObl  MOBBIIICHHS
TOYHOCTH TIPH ONPEJICTICHHH MaKPOKOJINIESCTB MaJLIa THs.

32.  ATOMHO0-abCOpPOIIMOHHOE OIpeesieHHEe 30J10Ta.

33. AToMHO-a0copOIMoHHOE — ompeneicHue mamiagus. CrocoObl  TOBBIIICHUS
TOYHOCTH TIPH OMPEICTICHUH MaKPOKOIUYECTB MasliaIusl.

34.  Perenepanmusi cepeOpa B XuMHYeckoil mnabopatopun. CTemneHb BO3BpAIICHUS
JParoleHHbIX METAJIJIOB.

35. MeTo/IbI OT/ICTICHHS IParolieHHBIX METAIOB OT COITYTCTBYIOIINX 3JICMEHTOB.

36. Merto/ibl onipeiesIeHusI MPUMECE B IParolieHHbIX MEeTajIax.
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37. OOecrieueHrne NPABWIBHOCTA PE3yJbTATOB XHMHUUYECKOTO aHAIHM3a JIParoleHHBIX
METAaJUIOB.

38.  OOecrieueHue KayecTBa pPE3yJIbTaTOB XHMHUYECKOTO aHAIW3a JpParoleHHBIX
metauioB. CTaHaapTHBIE 00pas3Ibl.
39.  Perenepanus cepebOpa B XuMmuUeckoi Jsaboparopuu. CTeneHb BO3BPAIICHUS

JIparoleHHbIX METAJIIOB.
40. CtangapTHBIE METO/IbI aHAJIN3A FOBEJIUPHBIX U3/ICTUH.

7.2.  Tewmbl ¥ 3a7aHUS 1715 CAMOCTOSTEIILHOM PabOTHI HA MPAKTUYECKUX 3aHITHSIX

Pazpgen 1

1. OO0masi XxapakTepuCTHKa JIParolieHHBIX METANIOB KaK OOBEKTOB aHajIu3a.
XUMHYECKHE CBOMCTBA aHAJIMTOB.

2. CoBpeMEHHOE COCTOSIHUE€ UM TEPCHEKTUBBI Pa3BUTHS METOJOB aHAIM3a
JIparoleHHbIX METAJIIOB.

Paznen 2

3. Mertoasl pa3eneHust U KOHIEHTPUPOBAHMS B aHAIHM3E APArOIEHHBIX METAJUIOB.

4, CopOnroHHBIE METOABl pa3fcieHHs | KOHICHTpupoBaHus. CopOeHTBI ¢
KOMIUIEKCO0Opasyronmmu rpynnamu. [Ipumeps! onpeneneHuil IparoieHHbIX METaJLIOB.

5. KonuentpupoBanue pyrenus u ocmus. M30uparenbHas OTTOHKA U IKCTPAKIIHS
OKCHUJIOB PYTEHHUS U OCMHUSI.

6. OKCTPaKIMOHHbIC METOJbl Ppa3JeieHUs] W KOHIEHTPUPOBAHMS JparolieHHBIX
METaJIIOB.

7. Tumnbl SKCTPAKIIMOHHBIX CHUCTEM, MPUMEHAEMBIX B aHalM3€ JparoleHHBIX
METaJIJIOB.

8. DKCTpaklIMOHHBIE METOJAbl C MpUMEHEHHEM [BYX(}a3HBIX BOIHBIX CHUCTEM B
pa3zeneHry U KOHIIEHTPUPOBAHUH JIPArOIICHHBIX METAIJIOB.

9. DKCTpaKIIMOHHO-(HOTOMETPUUECKHE METOJbI aHadn3a APArolleHHBIX METaUIOB B
COOTBETCTBUU C MPUHIIUIIAMH «3EJICHON XUMUN».

10. @opMbI HAXOXKIEHUS APATOIIEHHBIX METANIOB B TEXHOJIOITMYECKUX pacTBOpax Mpu
KHCJIOTHOM Pa3JIOKEHUH.

11. KommiekcHble cOeIMHEHNs AParolieHHbIX METaUIOB — OCHOBAa METOJI0OB aHaIU3a
JIparoIeHHbIX METAJIIOB.

12. CocrosiHue AparoleHHbIX METAUIOB B FaJIOT€HUIHBIX PACTBOPAX.

13. B xakom cocTosiHUM HaXOJIUTCS 30JI0TO, IUIATHHA MPU PACTBOPEHUHU aHAJIUTOB B
apckom Boake?

14, [IpemyioxuTe KUCIOTHI 711 M30MPATETLHOTO PACTBOPEHMS TUIATHHBI, MaUIains,
cepeOpa. Hanummure ypaBHEHUs peakiyii paTCBOPEHHS aHATTUTOB.

Paznen 3
15. [IpemyioxuTe MeTOABl AJIS ONpPEACNICHUs] MPUMECEH JIparolieHHbIX METAJUIOB B

TOPHBIX TMOpPOJAax, pyAax U TMPOAYKTaX HX TMepepaboTKH, MOPCKOM Bojae, paccoiax,
TEXHOJIOTHYECKUX PACTBOpaX, PEUYHOM BoJE, COPOCHBIX BOAAax W Jp. OmMIIMTE MPUHIMIT 3TUX
METOJIOB.

16.  Ilpemnoxxute MeTONbI JAJsl OINpENEeNeHUs IUIATUHOBBIX METAUIOB B CIUIABAaX,
KOHIIEHTpaTaxX, OTpabOTaHHBIX KaTalu3aropax u Jap. ONUIIMTe NPUHIMUIT METOJIOB.

17.  IlpemnoxxuTe METObI OINpeIeIeHUs] OJIarOpOAHBIX U HEOJIArOpOAHBIX METAIIOB B
IIAaTHHOBBIX MeTamiaax. Omummre IMPUHIUIT METOJ0B.

18.  IlpemnoxxuTe KOMIUIEKCHBIE COETMHEHHS C HEOPTaHMYECKUMH U OPraHUYECKUMHU
JMraigaMu U1 TpaBUMETPUYCCKOTO OIMMPECACIICHUSA MaJllIaanAa U IJIaTUHBI.

19. Tlpemnoxure TUTPUMETPHUECKHE METOJIBI ONpEeNICHHs] MaKpOKOJIHMUYECTB cepedpa.

ITpuHIMIT METOOB.
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20. Kakne mHANKATOPHI UCTIOIB3YIOTCS TIPH OTIPEICTICHIHN cepedpa METOIOM OCaAUTEIILHOTO
tuTpoBaHusA? OObICHUTE MEXAHU3M JEHCTBUS UHIUKATOPA.

21. OnuuuTe NPUHIUNI MOTEHIIMOMETPHUUECKOT0 TUTPOBAHMUS IIPH OIpeie]IeHHH cepedpa.

22. Kakume DINEeKTpOABl  WCHOJB3YIOT TIPU  OMpENeNICHHH  cepedpa  MEeToJIoM
MOTEHLIMOMETPUYECKOT0 TUTPOBaHUA? OOBSICHUTE MEXaHU3M UX JIEHCTBUS.

23. llepeuncnuth (HaKTOpPBL, OT KOTOPHIX 3aBHCUT MOTEHIIMOMETPHYECKOE TUTPOBAHHE
AQHAJIUTOB.

24. TlepeunciuTe NPEUMYIIECTBA aBTOMAaTHYECKOTO NOTEHIIMOMETPHYECKOTO TUTPOBAHUS
coJieit cepedpa.

25. KoMIUIeKCOHOMETPUYECKU METOJ ONpeAeieHUs Naiaaus B ciuiaBax. llpuHImn
MeTo/a.

26. OnmcaTh CTaguM TPAaBUMETPUYECKOTO ONPEIEICHUS NaIaaus ¢ JUMETHITINOKCHMOM.
[IpencraBuTh cocTaB OCAKICHHON (HOPMBI.

27. OOBsCHHTE CYIIHOCTh OOpPAaTHOTO KOMIUIEKCOHOMETPHUECKOTO THTPOBAHUS IIPH
OTpeieNIeHUH NallIaIus.

28. YKaxuTe yCIOBUS KOMIUIEKCOHOMETPUYIECKOTO OMPEIeTICHHS MalIaInsl.

29. Kakoil MHAMKATOpP HUCHONB3YETCS MPH KOMIUIEKCOHOMETPUYECKOM OIpeAeTiCHUU
naywtagusa? OObSICHUTE MEXaHU3M JICHCTBUS METANIOXPOMHOTO HHIUKATOPA.

Paznen 4
30. DkcTpakIMOHHO-()OTOMETPUYECKHI METOJ ONpeaeieHus 3o0joTa. [IpuHIMN Meronaa.
LI}/BCTBI/ITE':.]'II)HOCTI) " CCIICKTUBHOCTD.
31. CranmaptHble 00Opa3i(bl COCTaBa M CBOMCTB BEIISCTB M MAaTEPHAJIOB, COACPIKAIIUX
JParoleHHbIC METaJIbI, B OIIEHKE IPABIIILHOCTH PE3yJIbTATOB aHAIH3a.

Paszpnen 5
32. CrHekTpocKONHUYECKHE METOJbl aHajdu3a JApParoleHHBIX METAIJIOB. ATOMHO-
abcopOIMOHHAs CIEKTPOCKOMHS B aHAJIM3€ JIPArOlleHHBIX METAJIJIOB.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT OBYHAIOUIUECH

OOmiast olleHKa 3HaHUM O0yyaroMMXCs MO JUCHUIUIMHE MpoBoauTcs 1o 100-OammpHON
IIKajie MCXOJs M3 MakCHUMyMa, IMpHBEIEeHHOro B Tabimme Hmke. OpraHu3almoHHO-ydeOHast
paboTa B ayIUTOPHH OLIEHUBAETCA HAa OCHOBE TAKUX KPUTEPUEB KaK IMOCENIAEMOCTb 3aHATH,
CBOCBPCMCHHOC MW KAaUCCTBCHHOC BLIIIOJHCHHUEC JOMAlIHHUX SaI[aHI/II\/’I, AKTUBHOCTHL BO BpEMA
poBe/ieHUs] 1a00paTOPHBIX M MPAKTUYECKUX 3aHATHH (ydacTHe B OOCYXKAEHUM TEKYILEro U
HPOWJEHHOTO MaTepHaja, peleHne 3agad U T.01.). OIeHOUHbIE CPEACTBA JNETANIN3UPYIOTCS T10
BUaM paboOT B OLIEHOYHBIX MaTepuaiax 1o AUCHUILINHE, KOTOPbIE YTBEPXKIAIOTCS Ha 3aCE€AaHUU
Kadenpsl.

8.1. Cemectp 1 ounas hopma o0ydeHus

Howmepa paznenos Buaet pabot Maienmanbroe
KOJIMYECTBO OAIIIOB
1.5 OpraHu3zanroHHo-y4e0OHas padoTa B ay JUTOPUH 30
CamocTositenbHas paboTa 20
NTOT'O 50
3auer 50
OOmuit uToT 3a CEMeCTp 100
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8.2. Cemectp 1 ouHO-3a04Hast hopma 0OyUeHUS

MakcumanbsHoe
Homepa pazaenos Buibt paGot COTIICCTEO BAMLIOR
1.5 OpraHu3aioHHO-y4eOHas padoTa B ayJJUTOPUH 30
CamocTosTensHas pabota 20
UTOI'O 50
3ayer 50
OO UTOT 3a CEMECTP 100

CooTBeTCcTBHE 0AJITIOB OLICHKE

KonmuecTBo GaLion 13 O1reHKa 110 MATHOAIILHOHN KA
100 ECTS Dk3ameH, Tu(epeHInPOBAHHBIN 3aver
3a4eT
90-100 A OTJINYHO 3aYTEHO
80-89 B XOpOLIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D YIOBJICTBOPUTEIHHO 3aUTCHO
60-69 E 3a4TEHO
35-59 FX HE 3a4TEHO
0-34 e HEYIOBJIETBOPUTEIHHO F———

9. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLECCA JJI JIUIL C
OI'PAHUYEHHBIMU BO3MOXHOCTAMU 30POBbBA 1 MTHBAJIMJIOB

B xoze peanu3zanuy AMCHUIUIMHBI UCTIONIB3YIOTCS CIEIYIOUIHE JOOTHUTEIbHBIE METOIbI
00y4eHUs1, TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M ITPOMEKYTOUHOM aTTeCTallMi O0y4YalolIuXCs B
3aBUCHMOCTH OT UX MHJMBUIYAJIbHBIX OCOOCHHOCTEH:

1) JUIS CHETBIX U CI1a00BUASIINX:

— MHCTPYKIIMHA K Ja0OpaTOpPHBIM padoTaM OQOPMISIFOTCS B BHJIE 3JIEKTPOHHOTO
JOKYMEHTa, JOCTYITHOTO C TOMOIIBI0 KOMIIBIOTEpA CO CIEIMATU3UPOBAHHBIM MPOrPAMMHBIM
obecreueHueM;

- JJIA BBITIOJTHCHU A 3aJaHus npu H€O6XOHI/IMOCTI/I MNpeaoCTaBIACTCA
YBEJIMUYHMBAIOLIEE YCTPOWCTBO; BO3MOXKHO TAKXK€ UCIIOJIb30BaHUE COOCTBEHHBIX YBEITHYMBAIOIINX
YCTPOMCTB;

— MUCbMEHHBIE 33/1aHHsI OPOPMIISIOTCS YBETHYSHHBIM MIPUPTOM.

2) IUTSL TITYXHUX ¥ CIa00CTBIIIAIIHX

— MHCTPYKIIMHA K Ja0OpaTOpPHBIM padoTaM OQOPMISIFOTCS B BHJE 3JIEKTPOHHOTO
JOKYMEHTA;

— MMCbMEHHBIE 33/1aHHsI BBITOJHSIOTCS HA KOMIIBIOTEPE B MMCHbMEHHOI (hopme;

— 3a4eT MPOBOJIUTCS B MUChbMEHHOMN (popMe Ha KOMIBIOTEPE; BO3MOXKHO TPOBEICHUE
B ()OpME TECTUPOBAHHSI.

3) JUISL JTULL C HAPYILIEHUSMU OIIOPHO-BUIATENILHOTO aIlapara:

- MHCTPYKIIMHA K J1a0OpaTOpPHBIM padoTaM OQOPMIISIFOTCS B BHJIE 3JIEKTPOHHOTO
JIOKYMEHTa, JOCTYITHOTO C TOMOIIBI0 KOMIIBIOTEpA CO CIEIHMATU3UPOBAHHBIM MPOTPAMMHBIM
obecreueHueM;

IMHUCBbMCHHBIC 3aJIaHUS BBIMTOJIHAIOTCA Ha KOMITIBIOTEPEC,

- 3a4€T MPOBOJIUTCS B YCTHOW (pOpPME HIIHM BBIMTOJHAETCS B MUCBMEHHOW (hopMe Ha
KOMITBIOTEPE.

[Tpu HEOOXOIMMOCTH TPETyCMAaTPUBACTCS YBEINYEHUE BPEMEHH JIJIsl TOJJTOTOBKH OTBETA.
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[lpouexypa mpoBeneHHMS  NPOMEXKYTOUYHOW  aTTeCTalMM AN OOydYarommuxcs
YCTAHABJIMBACTCS C Y4Y€TOM HX HMHIMBUAYAIBHBIX TCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpoMexxyTouHast aTTECTalUsI MOKET MIPOBOAUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenne mpoueAypbl OIEHMBAHUS PE3YJIbTAaTOB OOYUYCHHs JIOMYCKAeTCs C
UCTIOJIb30BAaHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaeTcs A0CTyN K WH(POPMAIMOHHBIM U OMOIHOrpadMuecKuM pecypcam B CETH
WuTteprer s kaxzaoro oOywaromerocs B (opMmax, aJalTUPOBAHHBIX K OTPaHWYCHUSIM HX
3JI0pOBbBsI U BOCTIPHATHS HHPOPMALIUH:

1) IUTSL CHIEMBIX U CIIA00BUIALINX

— B IICYATHOH (pOpME yBETUUECHHBIM HIPHPTOM;

— B (hOpMe 3JIEKTPOHHOTO JOKYMEHTA;

2) IUISL TIIYXHUX M CIa00CTBIIIAIINX

— B IeUaTHOM dopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) 111 0OYYArOIIUXCS ¢ HAPYIICHUSIMU ONOPHO-BUTaTEIBHOTO arapaTa:

— B [IEYAaTHOH (opme;

— B (hOpMe JIEKTPOHHOTO JOKYMEHTA.

10. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O I[TPOLIECCA

VYyebnsie 3ansatusa npoBoasaTcs B | X yuebnom xoprnyce Jonl'y (r. Houeuk, yn Iopca,
17a). lns mpoBeAeHUs MIPAKTUYECKUX 3aHATUH TpedyeTcs aynauTopHs, 000pya0BaHHAsS MEIOBOM
WIA MapKepHOH NOCKOH, MyJIbTHMEIMIHBIA MPOEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT y4eOHOU
MeOenu Ui CTyJIeHTOB, pabodyee MeCTO IperoiaBaTelis, BbIXo B IHTepHEeT — MPOBOIHOM MM C
ucnonb3zoBanuem Wi-Fi.

OO6opynoBaHnue  jabopatopuil ¥ CHELUATU3UPOBAHHBIX  KaOMHETOB  Kadeapsl
AQHAINTUYECKOM XUMHHM, B KOTOPBIX IPOXOJUT M3yUy€HUE Kypca «AHAIUTHYECKAs XUMUS
JIParolieHHbIX METAJJIOB»: aTOMHO-a0CcOpOLMOHHBINH crniekTpodoTomerp CaTypH-3, mpuOOpPHBIiA
kommiekc ['padur-2, Beckl anamutudeckue WA-33, ¢oroanekrpokonopumerp KDK-2,
anekrponHsie Becbl AXIS ANG 200C, nudposas nadboparopust «Releony.

Jlis caMOCTOSITENIbHOM paboOThl KCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii 6uOnuoTekM yHHMBEpCUTETAa W JPYTUX 3JIEKTPOHHBIX OMONIMOTEYHBIX 0a3 NaHHBIX,
y4eOHO-MeToIuuecKoe oOecreueHne, MPeCTaBIeHHOE B Y4eOHO-METOJAMYECKOM KaOWHeTe
I'maBHOrO KOpmyca (ayn.405).

[Ipn M3ydyeHUH NUCUUIUIMHBI MPUMEHSIOTCS AJIEKTPOHHOE OO0y4YeHHE M JUCTAHIIMOHHBIE
oOpa3oBaTenbHble TeXHOJOTHMH. C HCIOJIB30BAaHUEM PECYPCOB IUIAT(GOPMBI AMCTAHIIMOHHOTO
0o0pa3oBaHMsl OCYIIECTBJIAETCS TEKYU[Ml KOHTPOJb 3HAHUNW OO0y4arolmMXcsi Ha OCHOBE
TECTUPOBAHUS U IPOBEPKH PE3YIHTATOB CAMOCTOATEIBHON paboTHI.

11. PEKOMEHAYEMAS JIUTEPATYPA

11.1. OcHoBHas nuTeparypa

1. [IpakTHKyM 1O aHATUTUYECKON XUMHHU APArOlEHHBIX METAJJIOB: MPAKTUKYM JUIS
crtyneHToB HampasieHuss noarotoBkn 04.03.01 «Xumus», 04.04.01 «Xumusa», 04.05.01
«DyHnameHTanbHas U npukiaaHas xumus» / A.H. Pokyn, O.A. Matsuenko, A.C. Anemacosa,
'OV BIIO «IOHHY». — Honeuxk: JouHY, 2023. — 125 c.

2. Ananutuueckas xumus [Tekcr]: B 3-x Tomax: y4eOHUK Ui CTYICHTOB BY30B,
00yJaronuxcs Mo HaIMPaBJICHUIO U Crienuamu3anun «XuMus». T. 1. XuMudeckuit ananus/ moa pes
JILH. MockBuHa [A.A. bentoctus u ap.]. — M.: Akanemus, 2008. — 576 c.

3. Ananmutuyeckass xumus [Tekcr]: B 3-x TomMax: yuyeOHUK IS CTYJAEHTOB BY30B,
00yyJaroImuxcs o HalpaBJIeHUIO U crnienuanu3auuu «Xumusy». T. 3. XuMudeckuid aHamus / moj
pen JLH. MockBuna [U.I'. 3enkeBud u ap.]. — M.: Akanemus, 2010. — 365 c.
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4, Kpuctnan I'. Aranmurnueckast xumust [ Tekct] Yueb. ms ctynentoB. B 2-x 1. T. 1/
I'. Kpuctuas; nep. ¢ auri. A. B. I'apmama, H. B. Koneruesoii, I'. B. IIpoxoposoii; Berym. cr. TO.
A. 3oiotoBa. - Mocksa: bunowm. JIa6. 3nannii, 2009. - 623 c.

o. Kpuctnan I'. Ananutuyeckast xumus [ Tekct] Yue6. mis ctyneHToB. B 2-x . Tom 2
/ T'. Kpucrtuan; nep. ¢ anria. A.B. I'apmama, E.D. ['puropsesoii, A.B. BanoBoi u np. — M.:
BMHOM. JIaGoparopus 31anuii, 2009. — 504 c.

6. AnemacoBa A.C., Poxyn A.H., IlleBuyk WM.A. AmnanuTuyeckas aTOMHO-
a0copOIMOHHAs CIEKTPOCKOMUs. YueOHoe nocodue. [ dnekrponHslii pecypc]. — Honenk: JouHY,
2016. — 430 c.

1. CumonoBa T.H. DxcTpakius coeIuHEHMH IUIATUHOBBIX, PEIKUX METAIJIOB U3
THOIIMAHATHBIX W TaJOTEHUIHBIX PACTBOPOB [MOHOTpadus]. [DnekTpoHHbIH pecypc]. — JloHenk:
JouHY, 2016. -.161 c.

11.2. JlononHuTenbHas JUTepaTypa

1. OcHoBbl aHanutudeckod xumuu [Tekct]: B 2 T.: y4eOHUK AJ CTYACHTOB XHM.
HAIPaBIICHUS U XUM. crienraibHocTel By30B. T. 1 / mox pen. FO.A. 3onotosa [T. A. Bosibiiosa u
ap.]. — 4-e uzn. — Mocksa: Axanemus, 2010. — 384 c.

2. OcHoBbl aHanmuTUuecKod XuMuu [TekcT]: B 2 T.: y4eOHUK ISl CTYJEHTOB XHM.
HaIpaBIIEHUs U XUM. crienuaibHocTelt By30B T. 2 / mon pen. FO.A. 3onorosa [H.B. Anos u np.].
—4-e 3. — Mocksa: Akanemus, 2010. — 408 c.

3. [epuyk WM.A., CumonoBa T.H. HoHOcenekTHBHBIE 3JEKTPOAbI B aHAIMU3E
IPUPOJHBIX U MPOMBIIUIEHHBIX 00beKTOB: YueOHoe nocodue [Tekcer]. — Joneuk: «Hoymumx»
(donenkoe otnenenue), 2010. — 158 c.

4. bumumn ®@. Ananuruueckas xumus Oiaaropoanbsix metamuioB. Yacte I — M.: Mup,
1969.

S. [leBuyk, U. A. IIpakTukym 1o aHaJIUTUYECKOW XUMHUU. ['paBUMETpUUYECKUN U
TUTPUMETPUYECKUI METOAbl B aHAIMW3€ NPHUPOAHBIX M MPOMBINIICHHBIX OOBEKTOB: [yueo.
nocobue] [Inexkrponnsiii pecype]./ Y. A. llleBuyk, T. H. Cumonosa, A. H. Pokyn ; Jlonerkuii
Hall. yH-T. - Jlonenk : Bebep, 2009. - 390 c.

12. ”TH®OPMAILIMOHHBIE PECYPCBI

1. Hauunonanbhasi JIEKTPOHHAasA ondbaHMoTeKa (HOB): dbenepanbHas
rocynapcTBeHHas uHpopManmonHas cucreMa / MunucrepctBo Kynbryper P®; Poccuiickast
rocyaapcTBeHHas oubnroreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:

01.09.2023). — PexumM jgoctyma: cBOOOIHBIH, moanmucka. HeoOXoquma ycTaHOBKA MTPOrPaMMHOTO
oOecrnieyeHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snektpoHHas 6ubanoreka: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara ob6pamenus: 01.09.2023). — Pexum mocTyma: i aBTOPHU30B.
nosb30BaTenen. — TeKCT: JIEKTPOHHBIM.

3. Hayunas »snextponnast Oubnmoreka «KubepJlenunkay»: caidt / Accouuamms
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocryna:
CBOOOTHBIN. — TEKCT: NEKTPOHHBIMN.

4, DNeKTPOHHO-ONOINOTeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum moctyma: Ui aBTOPHU3O0B.
nosb30BaTenen. — TeKCT: JIEKTPOHHBIM.

5. 9BC KOpaiit: >nekTpoHHas OmOIMOTeYHas cucTema: cawT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum noctymna: Jisi aBTOPU30B.
MOJIb30BaTeNne. — TEeKCT: EKTPOHHBIMN.

6. DJIeKTpPOHHO-0nb1uoTeunasi cucrema Jloul'Y: caiit / ®I'BOY BO «/lon['Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JnocTyna: cBOOOIHBIN. — TeKCT: 3IeKTPOHHBIM.
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7. DyiekTPOHHBbIN KaTajgor Hayunoit OmGmmoreku Iounl'Y: pasgen caiita / Hb
Houl'Y. — Tekcr: anexrponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara obpamenus: 01.09.2023). — Pexxum gocTyna: MOUCK CBOOOIHBIN, AJIEKTPOHHBIC JOKYMEHTHI
— st monk3oBaresneit Jlonl'y.

8. DuexTpoHublii apxus JIouI'Y: pa3aen caiita/ Hb Jlonl'Y. — TekcT: 21eKTpOHHBIN
// OBC ouI'Y: caitr. — URL: http://repo.donnu.ru/ (nara obpamenusi: 01.09.2023). — Pexum
JOCTyTa: CBOOOTHBIM.

13. IIPOI'PAMMHOE OBECIIEHEHUE

1. Windows 7 PRO (koprnoparusnast nunien3us Joul'Y Ne 46484614)

2. Microsoft Office (kopniopatuBHas nunen3us JoHl'Y Ne 46472919)

3. Microsoft Visual Studio (muuensus nmporpammsl Dream Spark uist BBICIINX yueOHBIX
3aBECHUI)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmmuenszuun GPL, Apache,
BSD ny1s1 cBOG01HOTO TPOrpaMMHOT0 00ECTICUSHHUS ).
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