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PaGogas mporpaMma JHCIMIUIAHEL «XUMHYECKHEe CEHCOpbl B aHAIM3E» - UL
06yyaloImuXcsi M0 HAIpaBJIEHUIO MOATOTOBKH 04.04.01 Xumusa (Marucrepckas Mnporpamma.
Xumns), COCTaBle€Ha Ha OCHOBaHHH denepanbHOTO TOCYJapPCTBEHHOTO 00pa3oBaTeIbLHOTO
CTaHapTa BBICIIETO 00pa3oBaHUA — MarucTparypa Mo HanpaBICHHIO MOATOTOBKH 04.04.01
XuMmus, YTBEPXKICHHOTrO MPUKA3OM MusncTepcTBa 00pasoBaHMsA W HayKd Poccuiickoi
Oepepatun 0T 13 miond 7017 . Ne 655 (¢ m3m. u jom.), Ilopsnka opraHu3ali H
OCYINECTBIICHUS 06pa3oBaTeIbHON AEATCIHLHOCTH 110 06pa3oBaTeIbHBIM IPOrpaMMaM BBICHIETO
obpasoBaHus — IporpamMmam GakataBpuara, IporpaMMam CrCHHATUTETa, mporpaMmaM
MArpcTpPaTyphbl, YTBEPXKICHHOTO IPHKA3OM MHUHHCTEPCTBA HAyKH M BBICIIETO oOpa3zoBaHHs
Poccuiickoit ®enepannnu oT 06 anpend 2021 r. Ne 245 (c W3M. H [0I.), B COOTBCTCTBHH C
yueOHBIM MIAHOM, YTBEPIKICHHEIM Vyerpmm copetoM ®TBOY BO «Jlonl'Y» auia Habopa 2024
roja.

Pa3paboTUHK:
3aBe/IyroNuii kKadepsl AHATUTHIECKOH XMMHH,

[-p XUM. HayK, Ipod. \9? el A.C. AnemacoBa

PaGouas mporpamMma of00peHa Ha 3ace/laHuH Kkade[pbl AHATMTUYECKOH XHMHH
Iporokon ot 26.03.2024 . Ne 13

3aBeMyrolLHil kKadeapo @&M A.C. Anemacora
COTI'JIACOBAHO:

7z
JlexaH XMMHU4Y€CKOTO (BaKybTeTa - / W C.I'. baxtun
28.03.2024 1. ‘

Vye6GHO-MeTOAHYIeCKass KOMUCCHS XUMHYECKOTO tbaxyneTeTa

Tporoxon ot 27.03.2024 r. Ne 2
Ipencenarenb P.A. JIsira

PyKoBOIHTEb OCHOBHOH npodeccHoHABHOMI
06pa3oBaTeNbHOM MPOrpaMMBbi,

Ii-p XUM. HayK, npod. # e.d— A.C. Anemacosa
28.03.2024 r.



1. MECTO JUCLMIUIMHBI B  CTPYKTYPE OBPA3OBATEJIbHOI
I[TPOI'PAMMBDI

1.1. TpeGoBanus K mpeABAPUTEIHHON MOATOTOBKE O0YYAIOUINXCS, MPEALIIECTBYIOIINE
U COIYTCTBYIOIIME AUCHUIUIMHBI, HA KOTOPbIX OCHOBBIBACTCS U3yUEHHE JAHHOM:

TUCLUUIUIMHBL TPOrpamMMbl OakajaBpuaTa: aHaJUTHYECKas XUMHs, HEOpraHuveckas
XUMHS, OpraHu4decKasi Xumusi, puznyeckast XuMus, Gu3uka.

1.2. JlucuuruiMHel, KypcoBble paOOThl M MPAKTUKH, JJISI KOTOPBIX OCBOCHHUE TAHHOMN
JUCLUIUIMHBI HE00X0AUMO KaK MpeIeCTBYOLIEe:

O3HAaKOMMTEJbHAS IPaKTUKaA, IEJarornyeckas IpaKkTUKa, Hay4YHO-HCCIEIOBATEIbCKAs
paboTa, NpeUIIIOMHAs IPAKTUKA.

2. OIIMCAHUME JUCLUITIIMHDBI

2.1.  OOmas xapakTepuCcTHKa

HamMmenoBanwme mmoka3areis 3HaueHNE MOKa3aTeIs
Ha3Banue o0pa3oBaTenbHOM MPOrpaMMsl 04.04.01 Xumus (Marucrepckas nporpaMmma:
Xumust)
[ucp u HA3BaHKE B COOTBETCTBUH C YICOHBIM Bb1.B./IB.2.2 XuMHuuecKHe CEHCOPHI B aHAIH3E
IJIAHOM
YacTh 00pa3oBaTeNbHON MPOTpaMMEI BapuaTtnBHas 4acTh: BEIOOp 0Oydaromierocs
KonnuecTBO 3a4eTHBIX €IUHHUL] / BCETO YaCOB 2172
2.2. Pacmpenernenue 4yacoB 10 nepuoiaM o0yueHus
e O06111e€ KOJUYECTBO YAaCOB
dopma 2 3 CaMOCTOsI-
P e 2 neKu- | jgabopa- | MpakTH- N dopma
o0yueHUs “ 3 TEILHOU BCETO
8 OHHBIX | TOPHBIX | YECKHX KOHTPOJIS
paboThI+KOHTPOH
Ounas 1 1 - 11 11 50 72 3a4er
Ouno- 1 1 - 3 3 66 72 3a4er
3a04Has
3. HEJIN JUCHUTTJIMHBI
dopmupoBaHue KOMIIETCHIIUM, HAaIPABJIEHHBIX Ha yri1yOJIeHHOe 3HaHUE

METO/IOJIOTUYECKUX M TEOPETUYECKHX OCHOB CO3JaHUS M PA3BUTHS XUMHUYECKUX CEHCOPOB;
dbopMupoBaHHEe YMEHUI W HAaBBIKOB CAMOCTOATEIHHOW HAYYHO-UCCIIEOBATENHCKON paboTHl,
TpeOyromed TrayOOKOW CHEeNHaM3UPOBAHHOW TOJATOTOBKM B BBIOPDAHHOM HaIpaBJICHUU U
BJIQ/ICHUS HaBBIKAMH COBPEMEHHBIX METOJIOB MCCIIEIOBAHUS; BRIPAOOTKY MPAKTUYECKOTO OMBITA
MPUMEHEHUS HAKOIUICHHBIX 3HAHWUW Il aHaln3a U OOOCHOBAHHOTO PEIICHHS MOCTaBICHHBIX
3a/1au.

4. KOMITETEHIN OBYYAIOIIEI' OCs, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHIA KOMIIOHEHTA OBPA3OBATEJIBHOU ITPOI'PAMMBI, X NH/INKATOPDBI
N INTAHUPYEMBIE PE3VJIBTATBI ObBYUHEHU A

Komnerennun NnaukaTopsl Pesynprarel 00yueHus

[IK-1. Ciocoben IIK-1.1. CocraBnser IIK-1.1.1. 3HaeT METOAOJOTHI0O M METOJbI
BBLIOMPATh U o0t iaH HAYYHBIX UCCIEA0BAHUN B XUMUU.




HCHOJIL30BaTh HUCCIIEIOBAHUS U TIK-1.1.2. VYMmeer BBIOpPATH
TEXHUYECKHE JIETaJIbHBIE MIaHbI SKCIEPUMEHTAJIbHbBIC Hu pacyeTHo-
CpEICTBA U METO/BI | OTACJIBHBIX CTAIUM. TEOPETUUYECKHUE METOJIBI peleHus
HUCIIBITAaHUN I MOCTaBJICHHOMN 3aj7a4u, UCXOJS u3
peuieHust MMEIOLIMXCA MaTEpUAJIbHBIX W BPEMEHHBIX
HCCIICIOBATEIbCKUX peCypcoB.

3aJ1a4 XUMHYECKOM

HaIPaBJIECHHOCTH.

S. ITPOTPAMMA JJUCHUITIMHBI

Hassanue teMbl

Kpatkoe cogepxanrie TeMbl (BOIPOCH TEMbI)

Pazpnen 1. Tumbl ceHCOPOB.

3HaueHue U 001acTb NPUMEHEHHs XUMUYECKUX CEHCOPOB B OXpaHe
OKpYXAlOIIeH Cpeapl, XHUMHYECKOW OC30MacHOCTH, aHaJu3e
HOPUPOAHBIX U NPOMBIIUICHHBIX 00BEKTOB M Jp. Cxema ceHcopa.
Tunsl ceHcopoB. CxeMbl aerekTupoBaHus. Mcropus co3naHus
XMMHUYECKHUX CEHCOPOB.

Pasgen 2. Ananutnyeckue
XapaKTEPUCTUKU CEHCOPOB.

CenextuBHoctb. CrnocoObl  ompeneneHuss  Ko3(h(UIHEHTOB
cesieKTUBHOCTHU. [IpoGiieMbl SKCIIEpUMEHTAIBLHOTO ONpEAEICHUS
ko3 dureHTa CEJIEKTUBHOCTH. I'panynpoBounas
XapakTepuctuka. HWHTEepBan omnpeaessieMblX KOHIEHTPALHA.
YyscrButensHocTs. llpenen ompenenenus. Bpems orTkinka.
Bpems oxu3Hu. [peiid. Buger ommbok. IIpaBHibHOCTS.
Bocnpoussogumocts.  COBMECTUMOCTH € OKPY’KAIOIUMU
YCIIOBUSIMHU.

Pasznen 3.
IToTeHmomeTprdecKue
CEHCOPBI.

Tunel MemOpaH HMOHOCENEKTUBHBIX  3JekTpoaoB (HMCD).
Mexanusm geiictBust memOpaH. CeHCopbl CO CTEKJISIHHBIMU
MeMOpaHaMu. DJeKTpoAsl ¢ TBepAbIMU MeMOpanamu. UCH ¢
KUJTKUMH MeMOpaHaMHu. Konctpykiun NCH.
[ToTeHIMOMETPUYECKUE XUMUUYECKHE CEHCOPBI C MOJIUMEPHBIMU
MeMOpaHamMu. MemOpaHbl I ONpeiesieHUsT HOHOB KaJbIUs,
Kamus, HUTPAT-UOHOB. TBEepAOKOHTAKTHBIE 5(GCH
[ToreHIIMOMETpUYECKHE Ta30Bble CEHCOpbl. Jlatumkum s
ONpeleNeHusT KOHUEHTpAalMil pacTBOPEHHBIX Ta3oB. THIBI
ra3oBbIX JaT4ukoB. OnpeseneHne aMMuaka, yrileKHCIoro rasa u
np. HoHocenekTuBHbIE TOJIEBbIE TpPaH3UCTOPbl. (DepMeHTHbIE
MOJIEBbIE TPaH3UCTOPHI. Pa3zpaboTka MUHUATIOPHBIX CEHCOPOB.
CriocoObl ompesienieHus: aKTUBHOCTEH, KOHIIGHTPAlUi HOHOB B
pactBope. Mertoa TIpagyupoOBOYHOM 3aBUCUMOCTH, METOJ
J00aBOK. HNonomerpuuecoe TUTPOBAHUE. [Tpumepsr
npakTuueckoro mpumeHeHus (pH, wWOHOB Kamus, KaJablus,
MarHusi, Meii, CBUHIIa, cepedpa U IPYyruxX KaTHOHOB, aHUOHOB :
dbTOpHUIOB, HUTPATOB, XJIOPHJIOB, OpPOMHIIOB, HOIHJIOB,
Cynb(hUI0B, THOIIMAHATOB U JP.) B BOJE, MOYBE, OMOKUIKOCTSIX,
MUIIEBBIX MPOAYKTAX U Jp.

Paznen 4.
DIIEKTPOXUMHUYECKUE
CEHCOpBI.

Bossramnepomerpuueckue, aMIIEpOMETPUUECKHUE,
KYJIOHOMETPUUYECKHE, KOHAYKTOMETPUYECKHUE CEHCOPBI.
Mexanusm nevictBus. Kucnopoanslii natumk. OrnpezneneHue
TJIIOKO3bl.  DJEKTPOXMMHYECKHE  CEHCOPbl B MPOTOYHO-
VHKEKIIMOHHOM aHanuse. [Tpumepsl MPAKTUYECKOTO
npuMeHeHHus. MHOTOKaHaJIBHBIE CEHCOPBL.  «IJIEKTPOHHBINA
SI3BIKY». « IIIEKTPOHHBIN HOCY.




Pa3nen

XUMHUYCCKUC CCHCOPHI.

5. Onruyeckue [IpeumymiectBa u

IUIOTHOCTH,

CxeMBl  IETEKTHpPOBaHMS.
N3mepenue ONTUYECKOU

HEJIOCTATKH.
KodpunreHTa

dnyopecueHTHbIE
MIPUMEHEHUS.

CCHCOPEI.

[Tpumepsi

HpeHOMHeHHH,JHOMHHCCHCHHHH.p}quBCTBHTeHBHHe OIITOJBI.
()HTOﬂHZﬂHH OIpeaAcCICHUA MOHOB MCTAJIJIOB, KHUCJIOpOJa U AP.
IIPAKTUYIECKOT'O

6. CTPYKTVYPA U COAEPXXAHUE JUCIHUITIIMHBI

6.1. ®opma obyuenus — ounas, Kypc — 1, cemectp — 1
HanmenoBanms pasaciioB U TEM Komiectso wacon
Jlex. Jlabop. | Ipakr. | CPC+K | Bcero

Paznen 1. Tunsl ceHCOPOB. - 2 - 8 10
Paznen 2. Ananutryeckue XapaKTepUCTHKH — 2 3 8 13
CEHCOPOB.

Paznen 3. IloTeHIIMOMETPHYECKUE CEHCOPBI. — 3 4 10 17
Paznen 4. DneKTpOXMMHYECKHE CEHCOPBI. — 2 2 12 16
Paznen 5. OnTuueckne XMMUYECKHE CEHCOPBI. — 2 2 12 16
NTOI'O ITO KOMITIOHEHTY OIIOIT — 11 11 50 72

6.2. ®opma oOyueHus — ouHO-3a04Hasi, Kypc — 1, cemectp — 1
HanMeHoBaHHUs pa3zienoB U TeEM Ronmectso uacos
Jlexir. Jlabop. | Ilpaxt. | CPC+K | Bcero

Paznen 1. Tunsl ceHCOPOB. - - 1 13 14
Pasznen 2. Ananutnyeckue XapakTepUCTHKU - 1 1 13 15
CEHCOPOB.

Paznen 3. IloTeHIIMOMETPHUYECKUE CEHCOPBI. — 2 — 13 15
Paznen 4. DnexTpoXUMHYECKHE CEHCOPBI. — — 1 13 14
Paznen 5. Ontuyeckne XUMHYECKHUE CEHCOPBI. - - - 14 14
HUTOI'O ITO KOMITIOHEHTY OIIOIT — — 3 66 72

7. OHEHOYHBIE MATEPHAJIBI (CPEACTBA) U1 TEKVIIET'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoibHBIE BOIPOCHI
Pasznen 1

1. Jlaiite onmpeneneHne XMUMUIECKOTO CEHCOPa.
2. Ilepeuncnure pakTopsl, BIUsAOLIME HA BpeMs oTkinka MCD.
3. YKaxuTe UCTOYHUKHU TOTPEITHOCTEH B HOHOMETPHUH.
4

[Ipennoxute  crmocoObl
HOHOMETPHUYECKOTO OTPEICIICHHS.

Paznen 2

OLCHKHU

MpaBUIIBHOCTHU

pe3ynbTaToOB

aHaJIi3a

5. Kakue xapakrepuctuku UCO BxoasaT B ypaBHeHue Huxonbckoro? EcTh nmu kakue-To
OTJIMYMSI TIPU 3aIIMCU 3TOTO YPaBHEHHUS IJIs 3JIEKTPOJIA, CEJIEKTUBHOTO K KATHOHAM U

aHrnoHam?

~No

[Ipepnoxute knaccupuxaruo MCD mo Tumam MeMOpaHBbI.
Yro Takoe KO3 HUIMEHT CETEKTUBHOCTU U Kak ero onpeaenuts no MIOIMAK?

8. Uro Takoe rpagynpoBOYHAs XapakTepucTHKa? B Kakux mpegenax oHa HAXOAUTCS?



Paznen 3

9. OObsacHuUTE MeXaHU3M [JI€HCTBHA CTEKISHHOW MeMOpanbl. Ilouemy pH -
YyBCTBUTEIBHOH SIBJISETCS TOJBKO XOPOILIO BEIMOUEHHAs! CTEKISTHHAs MeMOpaHa?

10. [Touemy CTEKJISIHHBIN 3JEKTPOJ Ja€T HENPaBUIbHBIE pe3yabTaThl Ipu n3Mepenuu pH
B CMJIbHOKHCIIBIX M CHJIBHOILEJIOYHBIX pacTBOpax?

11. Ilouemy pneruzapaTtanysi CTEKISHHOIO 3JEKTPOAA IPUBOJUT K IOIPEHIHOCTAM B
pe3yJibTaTax u3MepeHui?

12.Yto Takoe mnoreHuman acummerpuu? KakoBbl BO3MOXXHBIE IPUYMHBI €TI0
BO3HUKHOBEHHUA? Kak ero Mo>xHO yCTpaHUTb?

Paznen 4

13. IIpencraBbre cxemy (popmupoBanus memOpanHoro noteHuuana MCD Ha cnenyromue
xommoHenTsl: Ca%*, Ca?* + Mg?*, NOs', NHs, CO, S%, Ag™.

14. Kak 0OBACHUTH 3JIEKTPUYECKYIO MPOBOAUMOCTh KPUCTAJUIMYECKHX MeMOpaH? Yem
00yCIIOBJIeHa CEJIEKTUBHOCTh MeMOpaHbl Ha ocHOBe LaFs st onpenenenus dropun-
HMOHOB?

15. [Touemy ompeneneHue (GTopuaA-HOHOB PEKOMEHIYETCsl MPOBOAUTH B CIAOOKUCIION
cpene? Kak ycrpanuts meratoree siusiaue Fe(l11) u Al(11)?

Paznen 5

16. Yrto Takoe pepmeHTHbIN 31ekTpon? [IpuBenuTe npumepsl GEpMEHTHBIX 3JIEKTPOJIOB.
YeMm 00ycioBI€HA BBICOKAs H30UPATEIbHOCTD (DEPMEHTHBIX AIEKTPOIOB?

17. O6bscHUTE MEXaHU3M JIEHCTBHSI ra30BbIX AIEKTPOAOB. [IpuBeuTe npumepsl.

18. Yto Takoe nonodop? I[Ipuseaure npumepsl MCD Ha ocHOBE HOHODOPOB U OOBIICHUTE
MEXaHU3M HX JIeHCTBHUSL.

7.3. Bonpochl TUCbMEHHON KOHTPOJBHON pabOThI

1. Yto Takoe akTuBHOCTH? [IpuBeauTe nmpruMepbl OMOXMMHUUECKUX M JPYTHX MPOLIECCOB,
3aBUCSIIUX OT AKTUBHOCTU MOHOB. [Ipennoxute MeTonpl ONpenencHus akTUBHOCTH HOHOB B
pactBope. Kakue dakrtopsl HEOOXOAMMO YYHTHIBATH MPHU ONpPENEICHUN AKTUBHOCTH HOHOB B
pactBope?

2. Metoibl OLIeHKH KOA(p(ULIMEHTOB celeKTUBHOCTU. [loueMy yalie BCero MCroiab3yroT
METO/]I CMEILIaHHBIX PACTBOPOB?

3. KpyTusHa rpagyupoBOYHON XapaKTEPUCTUKU U (PaKTOPHI, BIUSIOLIUE HA €€ BEIUUUHY.

4. Ilpenen oOHapykeHHsI U ero oneHkH. PakTopbl, BIUAIONIME Ha BEIMYUHY Npejaesna
OoOHapyXeHHUsI.

5. @axTopsl, BaUsAOLIME HAa Bpems oTkiauka MCO.

6. IcTOYHMKYN OTpelHoCcTe B MOHOMETPHUH.

7. CnocoObl OLIEHKM MpaBWJIBHOCTH pPE3YyJbTaTOB aHajiM3a HOHOMETPUYECKOTO
OTpeIeNICHUsI.

8. IIpenmyniecTBa 1 HENOCTATKHU CTEKJISIHHOTO 3JIEKTpoAa s u3mepenus pH pactsopa.

9. TloTeHnuan acMMMETPUH, BO3MOXKHBIE NPUYMHBI €r0 BO3HUKHOBEHHS] U CIOCOOBI
yCTpaHEHHUS.

10. O6ocHy#iTe, 1T ONpeesieHus KaKuX KaTHOHOB METAJNIOB MCIIOIB3YIOT CTEKIISTHHBIC
AIIEKTPOJIBI.

11. [IpuBeauTe mprUMepbl HEOPraHUYECKHUX COJIeH Kak OCHOBHI TBepbIx MemOpan MUCD.

12. DnexTtpuyeckas MNPOBOJUMOCTh KPUCTAUIMYECKUX MEMOpaH M CEJIeKTHBHOCTb
MeMOpaHbl Ha ocHOBe LaFs mist onpenenenus Gpropua-moHoOB.

13. TpeboBanus, npenbsaBisgeMble K DAB xuIkux MeMOpaH U MEXaHU3M HX JCHCTBHSL.
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8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOHIUECA

OOmiast orleHKa 3HAHUKM O0YYAIOMIMXCS MO JUCUUIUIMHE MpoBoauTcs no 100-0ammpHON
HIKajle MCXOJd M3 MakCUMyMa, NpHBEIEHHOro B Taliuue Huke. OpraHu3almoHHO-yueOHas
paboTa B ayAMTOpPUM OLICHMBAETCS HAa OCHOBE TAaKMX KPUTEPUEB KaK IOCELIAEMOCTb 3aHATUH,
CBOEBPEMEHHOE U KaueCTBEHHOE BBINOJIHEHUE [OMAIIHUX 3a/laHUi, aKTUBHOCTb BO BpeEMs
NPOBEICHUS JICKIIMOHHBIX M NPAKTUYECKUX 3aHATHH (ydacTHe B OOCYKICHHMH TEKYIIEro Hu
IpOiIeHHOr0 MaTepuaa, peleHue 3a1a4 U T.11.).

8.1. Cewmectp 1, ounas ¢popma 00yueHuUs

MaxkcumansHOe
Howmepa pasnesnos Bust pabot COHUCCTEO GAILIOR
OpraHu3aiMoHHO-y4eOHas paboTa B ayJUTOPUH 20
CamocTositenbHast paborta 20
1-5
KoHTtposbHas padota 10
UTOIo 50
DK3aMeH 50
OO0muit UTOT 32 CEMECTP 100
8.2. Cewmectp 1, ouHO-320uHas popma oOydeHHS
MakcumansHoe
Howmepa paznenos Buner pabot COIICCTEO GAILIOB
Opranu3anioHHo-y4eOHas paboTa B ay JUTOPHU 30
15 CamocTosiTenbHas padorta 20
UTOIro 50
Ox3aMeH 50
OO01uii UTOT 32 CEMECTP 100

CooTBeTCTBHUE 0AJIIOB OIIEHKE

KoMiecTES GAILIOn 13 OreHKa 110 IATHOAIILHON IIKaJIe
100 ECTS Dk3ameH, TudQepeHIInpPOBaHHBIN 3auet
3ayer
90-100 A OTJINYHO 3a4TEHO
80-89 B T 3a4YTEHO
75-79 C 3a4YTEHO
70-74 D YIIOBJIETBOPUTEIIHLHO 3aTCHO
60-69 E 3a4TEHO
35-59 FX HEYJIOBJIETBOPUTEIILHO HE SATCHO
0-34 F HE 3a4TEHO
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9. OBECIIEYEHHME OBPA3OBATEJIbBHOI'O IIPOLHECCA JUIA JIMIL C
OI'PAHUYEHHBLIMU BO3MOXHOCTAMU 310POBbA 11 MTHBAJINIOB

B xone peanu3zanuu QUCHUIUIMHBL UCHIOIB3YIOTCS CIEAYIOIINE JONOIHUTEIbHBIE METOIbI
00y4YeHHsI, TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTalli 00yJaromuxcs B
3aBUCUMOCTH OT UX MHIMBHUYalIbHBIX OCOOEHHOCTEH:

1) JUTSL CIICTIBIX U CITa00BUISIINX

- ek o(QOpMIISIFOTCS B BHUAE DJIEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIHUATM3UPOBAHHBIM IPOTPAMMHBIM 00ECIICYCHHUEM;

- JUIs  BBIIOJHEHUS  3aJaHMs  NpU  HEOOXOAMMOCTH  IPENOCTaBIIAETCS
YBEIMYMBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BAHUE COOCTBEHHBIX YBEINYMBAIOIINX
YCTPOMCTB;

— MUCHMEHHBIE 3a7]aHNs O(POPMIISIOTCS YBETUYESHHBIM HIPUPTOM.

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

- JeKIHA OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

- IIUCbMEHHBIE 3aJ[aHUs BBIIIOJIHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH (opMme;

- 9K3aMeH TPOBOJUTCS B IHCHBMEHHOH (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) UISL JIAL C HApYIIECHUSIMHA OTIOPHO-/IBUTATEIBHOTO anmapara:

- JeKIMu Oo(QOpMIISIIOTCS B BHUAE 3JIEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBIO0 KOMITBIOTEPA CO CHENHUATM3HPOBAHHBIM IPOTPAMMHBIM 00ECTICYCHHEM;

— MUCbMEHHBIE 3aJ[aHUs BBIIIOJIHAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOIATCSA B YCTHOU (pOpME MM BBIMTOJIHSIOTCS B MMUCHMEHHOM
(dopme Ha KOMITBIOTEPE.

[Ipy HEOOXOOUMOCTH NPEIYyCMATPUBACTCS YBEIMYCHHE BPEMEHH MJIsi IOATOTOBKH
OTBETA.

[Iponienypa  mpoBeACHUST  NMPOMEXKYTOYHOH  aTTecTallik  JJIs  OOYdYaroOUIMXCs
YCTAQHABJIMBACTCSI C Y4ETOM HX HMHIMBUAYAJIBHBIX TCUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTalus MOXKET IPOBOIUTHCS B HECKOJIBKO ATAIIOB.

IIpoBenenue mpoueAaypbl OLEHMBAHUSA PE3YJIbTATOB OOYYEHMsI JIOMYCKAeTcss C
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaercs A0CTyN K HH(GOPMALMOHHBIM U OMOIHOrpauueckuM pecypcaM B CETH
WuTepHer s Kaxaoro oOywaromierocst B gopmax, aJalTUPOBAHHBIX K OTPaHUYEHUSIM HX
3JI0pOBbsI U BOCTIPUSTHS HHPOPMALIUU:

1) JUTSL CIIETIBIX M CITA0OBUIAIINX

— B IIEYaTHOM (pOpMe yBETUUEHHBIM IIPUPTOM;

— B (hopMe AJIEKTPOHHOT'O JOKYMEHTA;

2) JUIS TITYXUX ¥ caOOCTBIIIAINX

— B Ie4aTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) TSt 00YYarOIIUXCsl C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B IIEUaTHOH opme;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOT'O
MTPOLIECCA

VYuebnsie 3ansatust npooasarcs B IX yaednom kopmyce Joul'V (r. Jonenk, ym. Ilopca,
17a). Jlns mnpoBeneHHs] JEKIUOHHBIX M MPAKTHMYECKUX 3aHATHH TpeOyeTcss ayauTopus,
o0opy/sioBaHHAas MEJOBOM WJIM MAapKEepHOW JOCKOW, MYyJIbTUMEIUIHBIA IPOEKTOp U SKpaH,
HOYTOYK, KOMIUIEKT yueOHON mMeOenu JuIst CTYACHTOB, pabodyee MecTO IMperoiaBaTens, BHIXOI B
WHTepHEeT — MPOBOHOM WK ¢ UCob3oBaHreM Wi-Fi.
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JIaGopaTtopHble 3aHSATHS TPOBOMATCS B XHMHYECKHX JIA0OpAaTOPHSIX, OCHAIICHHBIX
BBITSDKHOM BEHTWISIIHEH, COBPEMEHHBIM AaHATUTUYECKHUM OOOpYIOBAaHUEM, XHUMHUYCCKUMHU
pEaKTUBaMHU.

Jlisi caMOCTOSITEIbHOM pabOThl MCIONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPCHI
Hay4noli OMOMMOTEKHM YHHUBEPCHUTETa M JPYrHX JJICKTPOHHBIX OMOJIMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-METOIMYeCKoe OOecreyeHne, MpPEeACTaBICHHOE B y4eOHO-METOIUYECKOM KaOuHeTe
I'maBHOTO KOpITYyCa (aya.405).

[Ipy m3ydeHUH NUCUUTUTMHBI MPUMEHSIOTCS JJIEKTPOHHOE OOYYCHHE M JUCTAHIIMOHHBIC
o0pa3oBaTelbHbIC TEXHOJIOTHH.

C HCroNb30BaHUEM PECYPCOB TUCTAHLIMOHHOTO 00Pa30BaHUS OCYIIECTBIISCTCS TEKYIIHUI
KOHTPOJIb 3HaHWH OOydYaromMXCsl HAa OCHOBE TECTHPOBAHUS M TPOBEPKH PE3YJIbTATOB
CaMOCTOSITENIbHON Pa0OTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nutepaTypa

1. Kpucrnan I'. Anamurtmueckas xumusa. YueO. misa crymentoB. B 2-x 1. T.1 /
I'. Kpuctuan; nep. ¢ anri. A. B. 'apmama, H. B. Konsiuesoi, I'. B. [IpoxopoBoii ; Bery. cT. 1O.
A. 3oinoroBa. — Mocksa: bunowm. JIa6. 3mannii, 2009. — 623 c.

2. Kpuctuan I'. Ananutndeckass xumus. Yueb. s ctyneHToB. B 2-x 1. Tom 2 / T,
Kpuctunan; nep. ¢ aurn. A.B. I'apmama, E.3. I'puropneBoii, A.B. MBanoBoit u np. — M.:
BMHOM. Jla6opatopus 3nanuit, 2009. — 504 c.

3. llleBuyk U.A., CumonoBa T.H. MoHOCENEKTHBHBIE IEKTPOIBI B aHAIN3E TPUPOIHBIX
U TPOMBIIUIEHHBIX O00BEKTOB: VYueOHoe mocobue. — J[loneuk: «Hoymumx» ([Joneukoe
otnenenue), 2010. — 158 c.

4. CumonoBa, T.H. Xumuueckre CEHCOpbl B aHAIU3€ MPUPOIAHBIX U MPOMBIIUICHHBIX
00BekTOB : yueOHO-mMeTomudeckoe mocodbme / T.H. Cumonoma ; I'OY BIIO "Jlonernkuii
HallMoHaNbHBIN yHUBepcuTeT". — Jlonenk: Lludposas tunorpadus, 2020. — 102 c.

11.2. JlononHuTeNbHAsA IUTEPATYpa

1. Ananutuyeckas XUMus: B 3-X TOMax: y4eOHUK JUIs CTYIE€HTOB BY30B, 00yJaromuxcs
[0 HampaBJIeHUIO U crenuanu3anuu «Xumus». T. 1. Metoabl naeHTu(UKAIUN U ONIpeIeIeHUs
BemectB / oA pen. JI.H. Mocksuna [A.A. bemtoctun u ap.]. — M.: Akanemus, 2008. — 576 c.

2. AHanmuTHueckas XUMHS: B 3-X TOMax: y4eOHHUK JIsi CTY/IEHTOB BY30B, OOYUYaIOIIMXCS
M0 HAaMpaBlieHUIO U crenuamuzanuu «Xumus». T. 3. Xumudeckuit ananu3 / mox pen. JI.H.
Mocksuna [U.I'. 3enkeBud u ap.]. — M.: Akagemus, 2010. — 365 c.

3. OCHOBBI aHATTUTHYECKOW XMUMHHU: B 2 T.. YUCOHHK /ISl CTYZICHTOB XUM. HAIpPaBICHUS U
xuM. cnenuanbHoctel By3oB. T. 1/ mox pen. FO.A. 3onorosa [T. A. bonbiiosa u ap.]. — 4-e u3.
— Mocksa: Akagemus, 2010. — 384 c.

4. OCHOBBI QHAJIUTHYECKOW XUMHHM: B 2 T.: yU€OHUK JJIs CTYACHTOB XUM. HalpaBJICHUS U
xuM. crienuanbHocTelt By30B T. 2 / mox pen. FO.A. 3omotosa [H.B. AnoB u ap.]. — 4-e uzm. —
Mocksa: Akanemust, 2010. — 408 c.

12.  HUHOOPMALIMOHHBIE PECYPCBbI

1. Hauunonanbhast JIEKTPOHHAasI onbaHMoTeKka (HOBb): dbenepanbpHas
rocyiapcTBeHHass mH@popMmarnnonHas cucrema /| MunucrepctBo Kynbrypsr P®; Poccuiickas
rocyaapcTBeHHas Oubianoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mara obparenus:

01.09.2023). — Pexxum noctyma: cBoOOIHBIN, moAnucka. HeoOxoquma ycTaHOBKa MPOrpaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.
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2. eLIBRARY.RU: nay4nas snekTpoHHas OuOnmoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexum gocTyma: i aBTOPU30B.
nosb3oBaTesen. — TeKCT: 2JIeKTPOHHBI.

3. Hayunast snextponnas OubOnuoreka «KubOepJlenmHkay»: caiit / Accoruanms
«OtkpbITas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pesxxum poctyma:
cBOOOHBIN. — TeKCT: NMEKTPOHHBIH.

4. DNeKTPOHHO-OUOIMOTEeUHAS cucreMa «Jlanby»: [caiiT]. — URL:

https://e.lanbook.com (mata o6pamenus: 01.09.2023). — Pexxum jgocTyma: Juisi aBTOPU30B.
nojb3oBaTesen. — TeKcT: 2JIeKTPOHHBII.

5. IBC IOpaiit: snexTpoHHas 6ubnuoTeyHas cucrema: caidT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mara odpamienus: 01.09.2023). — Pesxkxum 1ocTyna: Ui aBTOPH3OB.
IIOJIb30BaTeseH. — TEeKCT: 2JIEKTPOHHBIMN.

6. DJ1eKTPOHHO-0ubmoTeuHast cuctema JonIl'Y: caiit / ®I'BOY BO «/lonl ' V». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.

1. JJiekTpoHHbI Katajsor Haywnoit o6uGmmoreku [lonl'Y: pasmen caiita / Hb
JouIl'Y. — Tekct: snekrponnsiii / DBC Jloul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara oOpamenus: 01.09.2023). — Pexum jgocTyma: TOHUCK CBOOOIHBIN, 3JIEKTPOHHbBIC
JIOKYMEHTBI — J1s Itosbs3oBarene JJonl'y.

8. daexTponnblii apxuB Joul'Y: pasmen caiita / Hb Jlonl'Y. — Tekcr:
anektponHbii // OBC [Joul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxum roctymna: CBOOOIHBIIA.

13.  [NPOI'PAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (kopnoparusnas nunen3us Joul'Y Ne 46484614)

2. Microsoft Office (kopropatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (suniensust nporpammsl Dream Spark 1t BBICIINX Y4eOHBIX
3aBe/IeHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (iuuenszuun GPL, Apache,
BSD 1t cBOOOAHOTO POTPaMMHOT0 00ECTICUEHHS).
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