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[Iporpamma auctmruivasl "Anamurudeckas xumus'"; 04.03.01 "Xumus".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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[Iporpamma auctmruivasl "Anamurudeckas xumus'"; 04.03.01 "Xumus".

IIporpamMmy auCIMIUTHHEL pa3padoTaii(a)(u): 3aBeayommii kKadenpoi, 1.H. (mpodeccop) Ertiorun I'.A. (Kadenpa
AHATMTUYECKON XUMUU, XUMUYeCKUil UHCTUTYT uM. A.M. Bytneposa), Gennady.Evtugyn@kpfu.ru ; npoceccop, 1.H.
(npocpeccop) Mensanuesa D.I1. (Kadenpa ananutudeckoit xumuu, XUMUYECKUA HHCTUTYT uM. A.M. ByTiieposa),
Elvina.Medyantseva@kpfu.ru

1. IlepedyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIIME QUCIWIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIU npuodperaeMon KOMIeTeHIINH
OIIK-1 CriocoOeH aHAIM3UPOBATh U MHTEPIIPETUPOBATh PE3YJIbTAThl XUMHUUECKUX SKCIIEPUMEHTOB,

HAOJTIO/IEHUI U U3MEPEeHUIT;

OIIK-2 CriocoOeH TIPOBOIUTD C COOJTIOICHIEM HOPM TEXHUKH O€30MACHOCTH XUMUYECKIHA
PKCIICpUMEHT, BKJTIOYAsi CHHTE3, aHAITN3, U3YUYeHHEe CTPYKTYPHI U CBOIICTB BEIIECTB U
MaTEpPHAJIOB, UCCIIEAOBAHUE TIPOIIECCOB C UX YIACTHEM;

OIIK-4 CriocoOeH TIaHUPOBaTh padOThl XMMUUECKOM HANPaBJIeHHOCTH, 00pabaThiBaTh U
MHTEPIPETUPOBATH MTOTyYSHHBIE PE3YJIBTATHI C UCIIOJIB30BAHUEM TEOPETHIECKUX 3HAHUI 1
[PAKTUYECKHUX HABBIKOB PELICHHsI MATEMATHIECKUX M (DPM3NYECKUX 3a1au:

OIIK-6 CriocoOeH IpeCTaBIIATh pe3yJIbTaThl CBOEH paboThl B YCTHOM M MMCbMEHHON (popMe B
COOTBETCTBMM C HOPMaMH U MTPaBUJIaMH, IIPUHSTHIME B IIPO(HECCHOHAIBHOM COOOIIIECTBE.

OO6yyarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):
IoyokeH 3HATh:

- OCHOBBI T€OPUM (PYHIAMEHTATBHBIX pa3leioB XUMHUH (IIPeXke BCEro HEOPraHMYECKOH U aHATUTUYECKON XUMIN), B
YACTHOCTU, XUMUYECKUX U OTIEJIbHBIX UHCTPYMEHTAJIbHBIX METOAOB aHAJIN3A,

- O6IHI/I€ 3aKOHOMEPHOCTH IMPOTEKAHNUA XUMHUIECKUX peakunﬁ, HCIOJIb3YEMbIX B aHAJIUTUYECKOU XUMUU,
- METOJOJIOT'HIO 131>160pa METONOB aHa/In3a JId PEHICHN I KOHKPETHBIX TEOPETUIECKUX U MMPAKTUIECKUX 3aJa4;

HoykeH ymeTh:

- IPUMEHATb OCHOBHbBIC 3aKOHbI AHAJIMTHYECKON XUMUU npu O6CY)K,HCHI/H/I MOJYYCHHBIX PE3YJIbTATOB;

- OPHEHTUPOBATHCS B OCHOBHBIX aHAJIMTHYECKUX U METPOJIOTMYECKUX XapaKTEPUCTUKAX METO/IOB aHAIM3a U UIeHTH(PUKAIN
BEILIECTB;

- pa60TaT1> C KOMIILIOTEPOM Ha YPOBHE MOJIb30BATECJIA U IPUMEHATH HABBIKU pa60T1>1 C KOMIIbIOTEPAMH B HpOCl)eCCPIOHaJ'IbHOﬁ
JEATCIIBHOCTH,

HoyokeH BlajeTh:

METOdaMM pErucTpauu n 06pa60TKI/I PE3YJIbTATOB XUMHUYECKUX IKCIIEPUMEHTOB; TCOPETUYCCKUMHA 3HAHUAMU O METOaX
06Hapy)KCHI/IH, pas3aciieHus U KOJIMYECTBEHHOI'O OIIPEACIIEHNA BEIIECTB,

HAaBbIKAMU MTPAKTUYECKOT'O UCIIOJIb30BAHNA COBPEMEHHBIX MTHCTPYMEHTAJIbHBIX METOAOB aHAJIN3a AJI1 pCHICHUA KOHKPETHBIX
AHAJIMTUYCCKUX 3a/a4;

,HOJ'DKCH AE€MOHCTPUPOBATDH CIOCOOHOCTh ¥ TOTOBHOCTD:

- IEMOHCTPHPOBATh CIIOCOOHOCTh M TOTOBHOCTb IIPOBOJMTH PACYETHI C TOMOLIBIO N3BECTHBIX (DOPMYJI M YPaBHEHHH, B TOM
YHCJIe C IIOMOIIBI0 KOMITBIOTEPHBIX MTPOrPaMM, TpeOyeMble MPH MPOBEACHUM M3MEPEHUI U 00padOTKe UX pe3yJIbTaToB;

- OPUEHTHPOBATHCS B COBPEMEHHOU IUTEpaType MO aHATUTUYECKON XUMUH, TIOJIb30BATHCS CIIPABOYHOM JIUTEPaTypOi.

SAEKTPOHHBH
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[Iporpamma auctmruivasl "Anamurudeckas xumus'"; 04.03.01 "Xumus".

2. MecTo nucuumjauHbl (MoayJs) B ctpykrype OIIOII BO

HanHas qucturuivHa (MOAyJib) BKodeHa B paszjen "B1.0.11 ducuumiunsl (MoayM)" OCHOBHOH NMpoeccrOoHaNbHON
obpazorarenbHO# porpammbl 04.03.01 "Xumus (Xumusi)" 1 oTHOCUTCS K 00s13arenbHO# yacti OITOIT BO.

OcBauBaercs Ha 2 Kypce B 3, 4 cemecTpax.

3. O6beM qUCHATLIHHBI (MOYJIsI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCTBAa YacOB, BbIJeJE€HHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aoImuxcs ¢ npemno/jaBareiem (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSATEJILHYIO

padoTy o0yuaromuxcst

O6m1ast TpyIOEMKOCTh AUCIATUTMHEI COCTaBIsIeT 19 3aueTHbIX (bie) equHuI(bl) Ha 684 yaca(oB).

KonrtaktHas padora - 456 yaca(oB), B TOM 4ucCJie JeKIMH - 72 Jaca(oB), MpaKTHUeCKUe 3aHATHA - 132 vaca(oB), labopaTopHbIe
padoTthi - 250 yaca(oB), KOHTPOJIb CAMOCTOSTEJILHOM PadoTHI - 2 Yaca(oB).

CamocTrostenbHast padoTa - 129 yaca(oB).
KonTposns (3auét / 3x3ameH) - 99 vaca(oB).

(I)OpMa MMPOMEKYTOYHOI'O KOHTPOJIA JUCHUIIIUHBL: 3a4€T U 9K3aMEH B 3 CEMECTPE; 3a4UCT U IK3AMCH B 4 CeMeCTpe.

4. Conep:xaHue JVCHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jejaM) ¢ yKa3aHneM 0TBeJeHHOr0 Ha

HHX KOJIHYECTBA aKaAeMHUY€CKHUX YaCOB 1 BUA0B yqeﬁmﬂx 3aHATHI

4.1 CTpykTypa u TeMaTH4eCKHil IJIaH KOHTAKTHOH H CaMOCTOSITeJbHOI Pa6o0ThI 10 U CIHUILINHE (MOYJIIO)

Bujabl 1 yackl KOHTAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTH (B Yacax) CTOSI-
N Pazean! qucunmimnb: / Ce- |Texmun,VIexnun|IIpaxTu-[IIpakTu-JIadopa-Iagopa-| TeJb-
MOy ISt MECTP| Bcero | B 3J. |4eckue | yeckue [TopHbIe |TOpHble| Has
¢opme BanaTHs,| B 3J. [pabdoThL,| B3I pa-
Bcero | cdopme | Bcero | popme | OoTa
Tema 1. Tema: Beenenue B oOmmit Kype
IACHUAIUIAHE "AHammtrdeckas xumus' (AX).
1. 3 2 0 0 0 9 0 0
CopemenHas nepuavms Hayku AX. OOBeKTH
aHam3a.
Tema 2. Tema: Metoap! uaeHTA(DUKALINH,
a3jiesieHrsl 1 OOHAPYKEHUs BELECTB
2. [PasA ooHapYy . 3 2 0 0 0 9 0 0
(kKa4ecTBEHHHIM aHAIM3 U €r0 POJIb B PA3BUTHU
€CTeCTBO3HAHUS).
Tema 3. Tema: Xumuueckoe paBHOBECHE B
3. [romoreHHbIX cucteMax. OCHOBHbIE TUIIbI PEAKIIUIA, 3 2 0 2 0 9 0 0
npuMeHsiemble B AX.
Tema 4. Tema: CoBpeMeHHBIE MTPEICTABICHUS O
KHCJIOTaX M OCHOBaHUSAX. [IpoTonutryeckast
4, b 3 2 0 4 0 9 0 5
Teopust KMCIIOT M OCHOBAHHH.
Tema 5. Tema: BygepHsie pacTBOpbI U UX CBOWCTBA.
5. Y(pepHbIe pacTBop 3 2 0 4 0 9 0 0
Tema 6. Tema: Pacuetst pH B pacTBopax KUCIOT U
6. |ocHOBaHUI. YUeT JUCCOLMAIIMN BOIBI. 3 2 0 8 0 9 0 5
Tema 7. Tema: 3aBUCMMOCTb KOHLIEHTpALIUK
7. |anuoHOB cnadwix kucnot oT pH. Iuarpammer 3 2 0 4 0 9 0 10
pacrnpeeneHust.
Tema 8. Tema: XrMHUECKOE PAaBHOBECHUE B
reTeporeHHbIX cucTeMax. PaBHOBecHe B
8. |HACBILEHHBIX PACTBOPAX MaJOPAaCTBOPUMBIX 3 2 0 4 0 9 0 3
COEIMHEHNI. COEqUHEHNI.
SAEKTPOHHBIH
Crpanuna 4 u3 22. Il YHHBEPCHTET
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[Iporpamma auctmruivasl "Anamurudeckas xumus'"; 04.03.01 "Xumus".

Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYJ0E€MKOCTH (B 4acax) CTOSI-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Tema 9. Tema: Peakuuu KoMIiekcoo0pa3oBaHUus 1
TUITbI KOMIIJICKCHBIX COCHHHCHHﬁ, HUCIIOJIb3yEMBIE B
aHaJ eckux neisx. PaBHoBec acTBOpA.
9. HaJINTUY UX Oejadax PH BECUS B paCTBOpax 3 2 0 6 0 9 0 1
KOMIUIEKCHBIX coepuHeHui. [Tpunimn JKMKO.
Tema 10. Tema: DkcTpakuus, Kak METOJ
10. |pazaeneHus 1 KOHLEHTpUpoBaHUs. Teopusd 3 2 0 6 0 9 0 10
SKCTPAKITMOHHBIX TIPOIIECCOB.
Tema 11. PyGesxHast KOHTpoOJIbHAS padoTa 1o
11, [meronam paspenenus, UAeHTU(DUKALUH U 3 > 0 0 0 0 0 2
0OHapYKEHHsI BEILIECTB
Tema 12. Tema: MeTposiornueckue OCHOBBI
|9, [KOIMYECTBEHHOrO aHATH3A. CryJaiiHbie 1 3 2 0 3 0 9 0 0
CHCTeMAaTHUYECKIe TIOT PEIITHOCTH.
Tema 13. Tema: TutpumeTpudecKkue METOIBI
13. |ananu3a: ocHOBHBIE TOHATHUA. [IepBUYHbIE U 3 2 0 2 0 9 0 0
BTOPHYHbIE CTAHIAPTHL.
Tema 14. Tema: [locTpoeHre KPUBBIX TUTPOBAHUSL:
14. o0rmmme moaxopl. KHCIoTHO-OCHOBHOE TUTPOBaHUE. 3 2 0 6 0 9 0 4
KucmoTHO-OCHOBHBIE HHIUKATOPHL.
Tema 15. Tema: [Ipumenenue
15, |oKHCNTETbHO-BOCCTAHOBUTE THHBIX peakuuii B 3 > 0 > 0 9 0 0
TuTpuMeTprn. OCOOEHHOCTU MOCTPOSHHS KPUBBIX
TUTPOBAHUS.
Tewma 16. Tema: Unaukarops! B
16. |oKHUCIIUTENPHO-BOCCTAHOBUTEILHOM TUTPOBAHUU. 3 2 0 5 0 9 0 0
Tema 17. Tema: Komruiekcumerpuueckoe 1
17. |KOMITIEKCOHOMETPUIECKOE TUTPOBAHUE. 3 2 0 2 0 8 0 0
18, Tema 18. Tema: Unaukaropsl B 3 2 0 5 0 9 0 0
KOMITIEKCOHOMETPHH.
Tema 19. PyOexHast KOHTpoJIbHAS paboTa 1o
19. |MeTomaM KOIMYECTBEHHOTO OIpeIeIeHIS 3 0 0 0 0 0 0 0
COEIMHEHNN
Tema 20. Knaccudukarms Metonos aHan3a. Case
20. study (pa3dop KOHKPETHOW CUTYAIIUH): 4 2 0 10 0 10 0 4
rIpoaHaIN3 KOHKPETHOTO OOBEKTa
21, Tema 21. CrieKTpOCKOIIMYECKIIe METOIbI AHAJIH3A. 4 > 0 4 0 15 0 10
OO01as XapakTepUCTHKA.
Tema 22. ATOMHO-9MUCCUOHHAS CIIEKTPOCKOTIHS.
22.|Crnioco6s1 aToMu3alyu. Y paBHeHUE 4 2 0 5 0 12 0 10
Jlomakuna-11laiioe.
3. Tema 23. ATOMHO-a0COPOIMOHHAS CIIEKTPOCKOTH S 4 2 0 5 0 5 0 10
(AAQ).
Tema 24. M
24 |Tema OJIEKYJIsIpHast a0COPOIIMOHHAS 4 > 0 ) 0 6 0 10
CIEKTPOCKOIIHSI.
SAEKTPOHHBIH
Crpanuna 5 n3 22. 11 YHHBEPC . TET
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Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Tema 25. OnTuMasbHble yCI0OBUs TPOBEIEHUS
25. [ciekTpopoTOMETPUUECKUX U3MEPEHUI. 4 2 0 5 0 7 0 6
26. Tema 26. OTUeT 10 MHAVBHUAYAJIBHOU paboTe 4 0 0 5 0 0 0 6
(paznensr 1-5)
Tema 27. DAEKTPOXUMUYECKUE METO/IBI AaHATN3A.
27 ITorenumomerpus. ¥ pasuenue Hepaera. Tunbt 4 2 0 5 0 4 0 6
WHIUKATOPHBIX JIEKTPOJIOB.
28, Tema 28. NonocenektuBHble 31ekTpoasl (MCI). 4 2 0 5 0 4 0 6
Tema 29. Case study (pa360p KOHKpeTHOM
CHUTYallM): UCIIOJIb30BAHUE NOH-CEJIEKTUBHBIX
29. |57IeKTPOAOB B aHAJIN3E MMPUPOAHBIX BOJ,. 4 2 0 2 0 9 0 6
IToTeHMoMeTpUYeCcKoe TUTPOBAHMUE.
Tema 30. Boastamnepomerpus u nossporpagusi.
30. |[TTonaporpacguueckas BonHa. Juddy3rnoHHbIE 4 2 0 2 0 4 0 8
TOKH.
Tema 31. BonsTammnepomeTpusi Ha TBEPIBIX
31. |pnexkTpogax. XMMHUYECKH MOIU(UIIIPOBAHHbIE 4 2 0 4 0 4 0 1
JIEKTPOABL.
Tema 32. VlHBepcroOHHAs BOJIbTaAMIIEPOMETPUS.
30, Mopaysinusi MOTeHIMaNa Kak CrocoO MOBBIILICHUS 4 > 0 0 0 9 0 1
YYBCTBUTEJIbHOCTH BOJIbTAMIIEPOMETPHH.
33, Tema 33. Xpomarorpacdus. [Ipunimmne: metoaa. 4 > 0 4 0 0 0 1
Tema 34. Xpomarorpacpudeckue cOpOSHTHI, UX
kiaccudukanus. KonnyectBeHHbI 1
34 |KAUECTBEHHbII AHAIH3 C TIOMOIIIBIO TOHKOCIIOHHOM 4 > 0 > 0 4 0 1
xpoMaTorpaguu. Bymaknass xpomaTtorpagus.
Tema 35. I'a30- u BeICOKO3((peKTHBHAS
35. xuakocTHas xpoMatorpadusi. [JeTeKTopH B 4 2 0 2 0 5 0 1
XpoMaTorpagum.
Tema 36. O6mmas xapakTepucTiKa
WHCTPYMEHTAJIBHBIX METO/I0B aHanm3a. Kpurepun
BHIOOpA M TEXHUKO-9KOHOMUYECKas! OLIEHKA
36. |MHCTPYMEHTAJIbHBIX METOJOB aHaIN3a (KpyIJIblii 4 2 0 2 0 0 0 1
CTOJI C TIPUBJICYEHNEM BEYIMX CIIEIUATICTOB).
37.|Tema 37. ['uOpuaHbie METO/IBI aHATH3A 4 2 0 0 0 0 0 1
38. |Tema 38. KontposbHas padorta 4 2 0 0 0 0 0 0
l1Toro 72 0 132 0 250 0 129

4.2 Coaep:xaHue JUCHUIIMHBI (MOIYJIsT)

Tema 1. Tema: Beegenne B 001muii Kypc qucuaiuimabl ' Anamntudeckas xumusa' (AX). CoBpemMeHHast aeUHAIAS
Haykn AX. O0'beKkThl aHamn3a.

Crpanuua 6 u3 22.



[Iporpamma auctmruivasl "Anamurudeckas xumus'"; 04.03.01 "Xumus".

1. Besenue B 00Ul Kypc AMCUMIUIMHEL "AHamuTdeckast Xumust"'(AX): 3a/1a4u 1 HarpaBJIeHHs! Pa3BUTHs, POJIb XMMHUH B
HapOJHOM XO351iICTBE, COBPEMEHHBIE JOCTUKEHUS TEXHUKU U pojib AX B KOHTpoJie KadecTBa :ku3HU. CoBpeMeHHas
nedunnms Hayk AX. MHorooOpasue o6beKTOB aHai3a. Y Benmuenue pos AX B HayKax O KU3HH. MeKIMCIMIUTHAPHBIA
xapaktep AX B HacTosiiiee Bpems.

Tema 2. Tema: MeToabl HaeHTH(UKALNH, Pa3/eJeHAsI H 00HAPY:KeHHs BelllecTB (KaueCTBEHHbIH aHAJN3 H ero
POJIb B pa3BUTHH €CTE€CTBO3HAHUS).

2. Metonp! naeHTH(MUKAINMY, pa3aeiIeHns 1 OOHAPYKEHHs BeIecTB (KaueCTBEHHBIN aHAIN3 U €ro pojib B Pa3BUTHH
€CTECTBO3HAHMS). AHAIUTUYECKHE XapAKTEPUCTUKY PEaKIUid. AHAJIMTHIECKHE XapaKTePUCTHKY PEaKIril: Crienu(uIHOCTb,
YyBCTBUTEJBHOCTD, NIpeJiesl OOHApyKeHHsl. 3aBUCUMOCTb NpeJiesia OOHAPYKEHHs OT YCJIOBUIA IpoBeieHus peakumid. [ToHsTHe
00 aHAIMTUYECKUX peareHTax M ux Kiaccupukanms. PasieneHnne HOHOB Ha aHAIMTUYECKHE IPYIITHI: CEPOBOIOPOAHAS 1

6eccepoBOJOPOIHBIE KiIaccupuKanuy (aMMuadHO-ocdaTHas U KUCIOTHO-OCHOBHAS). CBsA3b pa3jiesieHus Ha TPYIIITH C
3JIEKTPOHHBIM CTPOEHHEM aTOMOB.

Tema 3. Tema: Xumnueckoe paBHOBecHe B TOMOTeHHBIX cucreMax. O CHOBHbIE THIIBI P €aKINil, IPUMeHsieMble B
AX.

3. XuMmaeckoe PaBHOBECHUE B TOMOI'CHHBIX CUCTEMAX. OCHOBHBIE THITBI peaKqu/’I, MPUMCHACMBIC B AX, HX KpaTKada
XapaKTEPUCTUKA. KoncranTs paBHOBECHA peaKL[I/Iﬁi TCPMOJUHAMUNYICCKHUEC, PCAJIbHBIC, YCIIOBHBIC. CBs13b MEXKAY HUMMU. YcnoBus
HCHOJIb30BaHUSA OTACJIbHBIX KOHCTAHT JIA paCY€TOB KOHHGHTpaHI/IfI. KoncranTa u crenesb Jaucconyanumn cmadbIxX
DJICKTPOJIUTOB. AKTI/IBHOCTB, KOS(b(i)PILII/IGHT AKTUBHOCTH, MOHHasA CHJIa. Honnoe MMPpOU3BEACHUC BO/bI, pH

Tema 4. Tema: CoBpemMeHHbIe IPeACTABJEHUsI 0 KHCJI0TaX H ocHOBaHusAX. [IpoToanTnyeckas Teopusi KHCJIOT U
OCHOBAaHHIL.

4. CoBpeMeHHbIe IPEJCTABICHHS O KMCJIOTaX U OCHOBaHUsIX. VIcToprueckasi cripaBka 00 9BOJIIOLMY MOHSATHS, YTO TaKOe
KHUCJIOTa ¥ OCHOBaHKe. KpaTkuil 0630p CyLIECTBYIOLIMX TEOPHUI KUCIOT U OCHOBAHMIL: KMCIOpOHas Teopus, Teopus JlaByasbe,
poJb Teopun Appenuyca, JIpiouca u Y canoBru4a. JJoCTOMHCTBA M HEJOCTATKM paccMaTpuBaeMbIx Teopuil. [IpoTonutudeckas
Teopust KUCIOT 1 ocHoBaHui bpencrena u Jloypu. OcHoBHble MostoxkeHus. CoeiMHEeHN s, OTHOCSIIIIMECS K KUCJIOTaM U

ocHoBaHMsM Bpencrena u Jloypu. Peakiy "He#Tpanu3anuu” ¥ THIPOIN3A KaK YaCTHBIM ClIy4yaid KUCJIOTHO-OCHOBHOTO
paBHOBecCHSI.

Tema 5. Tema: BycdepHble pacTBOpHI H X CBOHCTBA.

SAEKTPOHHBH
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5. Oomiee moHATHE 0 Oy(hepHBIX PacTBOPax, MPUMephl OY(hepHBIX PACTBOPOB HA OCHOBE CJIA0BIX KUCJIOT U OCHOBAHUH U
CONPSDKEHHBIX ¢ HUMU coerHeHui. Pacuet pH OydepHsIX pacTBopoB: BeBOJ (hopmyitsl ['eHepcona-Xaccenbbaxa. BydepHas

€MKOCTb, 3aBUCUMOCTb OT Pa3InYHBIX (DAKTOPOB. Y CIIOBUS TOCTHKEHHUS MaKCUMAaITbHOU OyhepHOU eMKocTh. BydepHsie
CBOWCTBA PACTBOPOB CUJIbHBIX KUCJIOT U OCHOBAHUIA.

Tema 6. Tema: Pacuernl pH B pacTBopax KHCJIOT H OCHOBAHHI. YUeT JUCCOMHAIAHA BOIbI.

6. Pacuets pH B pacTBOpax CHJIbHBIX M CJIA0BIX KUCJOT M OCHOBaHHIA. PaccMOTpeHne KOHKPETHBIX CUTYalui HEOOXO0JUMOCTH
yueTa IUCCOLMALIMK BOJIBI, KaK NMPOTOHCOAepKaIlero pactsoputessa. Pacyer pH B pacTBopax opraHMYecKUX pacTBOPUTESIEH.
BrlisiBeHHE OAXO0/I0B 7S BRIBOJA COOTBETCTBYIONIMX (hopMyJ1 odecrieunBaonux pacuer pH.

Tema 7. Tema: 3aBHCHMOCTD KOHIIEHTPAIMHN AHHOHOB €JIa0bIX KncJaoT oT pH. Jlmarpammsl pacnpeaeneHus.

7. 3aBUCMMOCTb KOHLIEHTPALIMM AHUOHOB CJ1a0bIX KUCIIOT oT pH. BriBog hopmyI1, MO3BOJIAIONIMX TPOU3BECTH PacUeThl
KOHLIEHTPalil aHNOHOB B PACTBOPAX OIHO- U JBYXOCHOBHBIX KHCJIOT ¥ OCHOBAHMUH. [lmarpamMMel pacrpefiesIeHus pa3IMIHbIX
opm kucmot. OneHka no JaHHBIM JUarpaMM BEJIMYMH KOHCTaHT AVMCCOLMAIMN ¥ KOHIIEHTPALMi KOHKPETHO!N (POpPMBI
AQHMOHOB. PacTBOpPHI KMCJIOT M OCHOBAHWI B OPraHMUYECKUX pacTBopuTessx. JduddepeHimpyonme 1 HUBEIUPYOIE CBONCTBA
OPraHMYECKUX PacTBOpUTENEH. 3aBUCUMOCTh CBOMCTB OPraHNYECKHX PACTBOPUTENEH OT JUIJIEKTPHUECKON IIPOHUIIAEMOCTH.
[kana KUCIOTHOCTH. XMMHYECKOE PABHOBECHE B I€TEPOTEHHBIX CHCTEMAX.

Tema 8. Tema: Xumuyeckoe paBHOBecHe B reTepoOreHHbIX cucTeMax. PaBHOBecHe B HACBIIIEHHBIX PacTBOpax
MaJlopacTBOPHUMBIX COeMHEeHHIi. cOeJUHeHU.

8. PaBHOBecue B IeTCPOreHHbIX CUCTEMAX. PaBHOBecue B HACBIIIEHHBIX PACTBOPAX MaJIOPACTBOPUMBIX COCHHHCHI/Iﬁ. KoncranTs
PacTBOPUMOCTHU. CBs3b MEXKIAY TepMOIII/IHaMH‘ICCKOﬁ peaanoifl n YCHOBHOﬁ KOHCTaHTaMH. Bo3MOXHOCTD pasesicHrus NOHOB 3a
cyeT pa31-10171 PaCTBOPUMOCTU OCAAKOB. Pacuer PacTBOPpUMOCTU OCAaAKOB.

Tema 9. Tema: Peaknun koMIiekcooOpa30BaHusi M TUNBI KOMILIEKCHBIX COeUHEHHIl, HCIO0JIb3yeMble B
aHaJINTHYe CKUX Hejsx. PaBHoBecusi B pacTBopax KoMiuieKCHbIX coeaudennii. [Ipuanun ZKMKO.
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9. PCaKHI/II/I KOMHHCKCOO6pa30BaHI/IH B AX. THITBI KOMIUIEKCHBIX COCHHHCHHﬁ, HCIOJIb3YEMbBIE B aHAJIMTUYCCKUX LEJIAX.
OpraHI/I‘{eCKI/Ie 1 HCOPraHUYECKUEC JIMTaH/bI. OCcoOEHHOCTH KOMIUIEKCHBIX COGHI/IHGHPIﬁ, HCIOJIb3YEMbIX JIA pa3A€JI€HUA NOHOB.
O6IJ_II/IC " CTYIICHYATbIC KOHCTAHTBI yCTOfI'«IPIBOCTPI KOMIIJICKCHBIX COCHHHGHHﬁ. PaBHOBecus B pacTBOpax KOMIUIEKCHBIX
COCHHHCHI/Iﬁ. q)yHKL[I/If{ 3aKOMILIEKCOBAaHHOCTH. MoJjbHasI J0JIA KOMITJICKCHBIX COCHI/IHCHI/Iﬁ Ppa3Horo cocraBa. HpI/IHL[I/IH
JKMKO: cBI3b ¢ KUCIIOTHO-OCHOBHOM TeOpHeﬁ .H])IOI/ICEI, pa3aciieHue Ha KECTKHUE, MATKUE U ITPOMEKYTOUYHBIE KUCIOTHI U
ocHoBaHus. P AbL YCTOfI‘{HBOCTH KOITJICKCHBIX COCHHHGHHﬁ.

Tema 10. Tema: DkcTpakuusi, Kak MeTO/l pa3/ieJieHUs] U KOHIeHTpUupoBaHusi. Teopusi 3KcTpaKIMOHHBIX
NpOIECCOB.

10. ITonsatue 06 9KCTPAKIMH KaK METOAE pa3AC/ICHUS U KOHLICHTPUPOBAHUA. Teopm{ IKCTPAKIMOHHBIX IPOUECCOB.
XapaKTepI/ICTI/IKI/I IKCTPAKIIMOHHOI'O MpoHECCa: KOHCTAHTa U KOSCpCbI/IHI/IeHT pacnpeaejaceHn, CTeICHb U3BJICUYCHUS.
3aBHCHMOCTh KOHCTaHThBI pacnpeaciceHuda ot pH " Ipyrux CbaKTOpOB. KOSCl)q)HHHCHT KOHIICHTPUPOBAHUA, Pa3/1CJICHUA.
YcnoBus MMPOBEACHUSA IKCTPAKLINU. cDaKTOpI)I, BJIMAIOIINEC HA Sq)q)eKTI/IBHOCTb 9KCTpaKIUH. KI[aCCI/I(l)I/IKaL[I/II/I 9KCTPAKIHMOHHBIX
ITPOLIECCOB. SKCTpaKHI/IOHHLIe CUCTEMBI.

Tema 11. Py6exnasi KOHTpoJIbHAas pa60oTa Mo MeTojaM pa3/jeJieHusl, UJeHTH(PUKANNN U 00HAPYKEeHUsI BEUIECTB

11. PyGexHasi KOHTpOJIbHAs paboTa [0 METO/IaM pasjesieHus, MIeHTU(hUKAIMKY U OOHapykeHus BemecTB. KoHTposnbHas padora
BKJIIOYAET BOMPOCHI, CBA3aHHbIE CO CBOMCTBAMU KaTHOHOB U AaHMOHOB M UX CMECEH, pacueTHbIE 3aaul Ha BeluMcieHre pH
pacTBopoB 1 Oy(epHbIX cMeceid, BIMSHUE KOHKYPEHTHBIX PeaklMii Ha ITPOLIECChl OCaXKJEHH s, BHIUMCICHUE KOHLIEHT Pl
pa3nuyHbIX (DOPM KHUCJIOT NpU pa3auyHoM pH.

Tema 12. Tema: MeTpoJorudyeckue 0CHOBBI KOJHMYECTBEHHOr0 aHaau3a. CiayuaiiHbie 1 cHCTeMaTH4yecKne
MOTP €IIHO CTH.

12.KonnuecTBeHHBII aHAIU3 U €r0 0COOEHHOCTH. AHAJUTUUECKHE XapPaKTEPUCTUKU METOAOB KOJIMYECTBEHHOI'O aHAJIN34a.
Ilonsarue o KOB(I)CI)I/IHI/IGHTC YYCTBUTEJIbHOCTHU, IpeacsIC OPEAC/ICHUSA U TOYHOCTU aHAJIN3a. KHEICCI/I(I)I/IKHHI/IH METOJ0B
KOJIMYECTBCHHOI'O aHaJIn3a.

MeTpoJiornueckue OCHOBBI KOJIMUECTBEHHOT0 aHam3a. CiyyaiiHble U CUCTEMaTUIECKHe NOrpetHocTi. OCHOBHBIE TIOHSATHS
METPOJIOTHH B ipuMeHeHnH pacueToB B AX. IToHsATHE O pacrpeesieHnH MOTpelHOCTe!, corfiacHo KpuBoii ["aycca.

Tema 13. Tema: TurpumeTpuyeckne MeTOIbl aHAJHU3a: 0CHOBHbIEe MOHATHSA. [IlepBrUUYHbIE 1 BTOPUYHbIE
CTAHJAPTHI.
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13. TI/ITpI/IMeTpI/I‘-IeCKI/IC METO/JbI aHAJIN3a: OCHOBHBIC ITOHATHA. Tpe6OBaHI/IH K peakiusM, UCIOJIb3yEMbIM BUTPUMETPUYCCKOM
aHajm3e. Pa3iuudele CriocoObI BbIPpAKCHUSA KOHL[CHTpaL[PIﬁ. ITonsiTHEe 00 SKBUBAJIEHTE U MOJ'IHpHOfI MacCC€ 3KBUBAJICHTA.
HOpMaHI)HI)IC PpacTBOpPLI. Pacuer MOJ'[HpHOﬁ MAacCChl 9KBUBAJICHTA B PA3JIMYHBbIX THUIIAX peaKLII/Iﬁ (KI/ICJ'IOTHO-OCHOBHI)IB n
OKI/ICHCHI/IH-BOCCTEIHOBI[GHI/IH). Ilonsithe o MOJ'IprHOI‘;I MacCCe 9KBUBAJICHTA B pEAKINAX KOMHHeKCOO6paBOBaHI/I${ " OCaXICHUA.
HepBI/ILIHI)IC 1 BTOPUYHBIC CTaHJapPThI. Y craHOBOYHEIE BEIICCTBA. Ponb u 3HaueHne KPUBBIX TUTPOBAHUA.

Tema 14. Tema: ITocTpoeHne KpUBBIX TATPOBAHUSA: 001HE MOAX0abl. KHCI0THO-0CHOBHOE TUTPOBaHMNE.
KucnoTHo-ocHOBHbIE HHAUKATOPHI.

14. HOCTpOCHI/IC KPHUBBIX TUTPOBAHUA: O6IHI/IC IOAXOdbI (HJIH BCEX TUIIOB peaxunﬁ). Ilonsarue o creneHu OTTUTPOBAHHOCTH.
Kucnorao-ocHoBHOE TUTpPOBAHUE. OcobeHHOCTH NOCTPOCTPOCHUS KPUBLIX TUTPOBAHUA PACTBOPOB CUJIBHBIX N CaObIX KACJIOT U
OCHOBaHUN. AHATUTUYECKHE BO3ZMOKHOCTH TUTPOBAaHUS OTACJIbHBIX COCIII/IH@HI/Iﬁ 1 ux cMmeceid. IToHsITHE O KUCIIOTHO-OCHOBHBIX
WHIUKATOpAax. I/IHTCPBEUI pH nepexoga OKpaCkvu UHAUKATOPOB. (I)aKTOPI)I, BJIMAOIMINE HA UHTCHCUBHOCTHU OKPACKU
WHIUKATOPOB.

Tema 15. Tema: IlpuMeHeHne OKHCIUTEJbHO-BOCCTAHOBUTEJIBHBIX Ppeaknui B THTpuMeTpun. OcodeHHoCcTH
NOCTPOEHNsI KPUBBIX THTP OBaHMSI.

15. HpI/IMeHeHI/IG OKHCJIMTCJIbHO-BOCCTAHOBUTECJIBHBIX pCaKLlI/Iﬁ B TUTPUMCTPHUU. OcobeHHoCTH MOCTPOCHHUA KPUBBIX
TUTPOBAHUSA: HCBO3MOKHOCTb ITIOCTPOCHHUC HepBOﬁ TOYKH Ha KpHBOﬁ TUTPOBAHUS, HC3ABUCUMOCTDb CKa4Ka INOTCHIIUAJIOB OT
KOHIEHTPpAIMU pearupyrommnx BEIICCTB. Pacuer MOTCHIIUAJIAa B KOHKPETHBIX TOYKAX KpHBOfI TUTPOBAHUS. [lonsTHE O KOHCTAHTE
PpaBHOBECUA OKMCJIUTEIbHO-BOCCTAHOBUTEIbHOM Ppe€akiru U €€ 3aBUCUMOCTDb OT OIIPEACIICHHBIX (1)aKTOpOB (pa3HOCTI/I
NOTCHUUAJIOB pEArupyromux OKUCINTEIIbHO-BOCCTAHOBUTCJIbHBIX BCH.[CCTB). BosmoxHOCTD PETyIMpPOBATh HAIIPABJICHUC
peaKLlI/Iﬁ 3a CYET UBMCHCHUEC YCHOBI/Iﬁ HX IIPOBCIACHUAA. CBs3b HalpaJICHUs pCaKI_II/Iﬁ C OKUCJIMTEJIbHO-BOCCTAHOBUTC/IbHBIMUA
IIOTCHIIMAJIaMMU.

Tema 16. Tema: IHauKaTopbl B OKUCJIUTEIbHO-BOCCTAHOBUTEJILHOM TUTP OBAHHUM.

16. IHAMKATOPBI B OKUCIUTEIbHO-BOCCTAHOBUTEIbHOM TUTPOBaHUM. MIHTEpBa MOTEHIMAIOB U3MEHEHN ST OKPACKU
OKHCJINTENIbHO-BOCCTAHOBHUTEIbHBIX MHANKATOPOB.MHANKaTOpHBIE MOrpenHOCTH. BiiisiHME yC/IOBMIA TIPOBEICHUS PEaKLIMH.
CornpsiKeHHbIE U MHIYIIMPOBAHHBIE PEaKIM. ABTOKaTAIMTHYECKUE peakiuy. MexaHn3M U3MEeHEHHsI OKpacKy MHINKaTOPOB.
KoHkpeTHbIE TpUMepbl OKUCIUTEbHO-BOCCTAHOBUTEIIbHBIX MHINKATOPOB.. BakHeIe MeTo ibl, OCHOBaHHbBIE HA PEAKLIUAX
OKHCJICHUA-BOCCTAHOBJICHHS: IEPMAHIAHATOMETPU S, HOOOMETPHs1, AMXPOMATOMETPHUs, OPOMATOMETPHSL.
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Tema 17. Tema: KomniekcumeTpuveckoe U KOMILIEKCOHOMETPUUECKOe TUTPOBaHue.

17. Vcnionp30BaHUE Pa3INYHBIX PEaKIMii KOMIUIEKCOOOPa30BaHHUSI JJTsI KOJIMYECTBEHHBIX ONpeeICHU. Y CJIOBUS IIPUMEHEHUS
peakIumii KOMIUTEKCOOOpa30BaHUs B TUTpUMETpHur. KoMIUIeKCHMETpHYecKoe i KOMILIEKCOHOMETPHYECKOE TUTPOBAHUE.
Pazmunbie komriekconsl. CBoiictBa DITA. CylHOCTh KOMILIEKCOHOMETPUUECKOTO TUTpoBaHUsl. COOTHOIIIEHHE KOHCTAHT
YCTOMYMBOCTH KOMILJIEKCOHATO METAJIOB U KOMIUIEKCOB C METAJIOMHIMKATOPAMH.

Tema 18. Tema: UnaukaToOpbl B KOMIIEKCOHOMETPHH.

18.MlHAMKaTOpPBI B KOMIUIEKCOHOMETpUU. VHTepBas nepexona OKpacku MHOUKATOPOB. MeTalIoOXpOMHBIE MHIUKATOPBI.
Ipsimoe, oOpaTHOE TUTPOBAHUE M TUTPOBAHHUE T10 METOJLY 3aMelleHus: 001acTb IPUMEHEHN s, yBeIMYEHUE CEIeKTUBHOCTH
OTpeeIeHUH 3a CUeT BapbUPOBAHNUS YCTOMYMBOCTHI0 KOMILIEKCHBIX COEJUHEHHUI.

Yacts2.

Tema 19. Py6e)KHaH KOHTPOJbHaA pa60Ta mo MeToaM KOJUIECTBCHHOI0 onpeacjaeHus COG,EII/IHeHl/lﬁ

19.KoHTpoJbHast paboTa 1Mo pe3ysibTaTaM U3y4YeHHs! PUEMOB U MOAXO0/I0B KOJMYECTBEHHOTO aHA/IN3a B aHATUTHUECKOH XUMUH.
KoHTpoJbHast paboTa BKJIIOYAET BOIPOCHI, CBS3aHHBIE C XMMHUUYECKUMU CBOWCTBAMU KATUOHOB M aHHOHOB, TEOPETUYECKHE
BOMPOCHI, CBSI3AHHBIMU C KOJIMUECTBEHHBIMU OIPEe/ICHUSAMU B TUTPUMETPUM U IPABUMETPUU, paCUETHbIC 3a]]a4i Ha
BBIYUCJICHHUE PE3yJIbTaTOB TUTPUMETPUYECKOTO ONPe/IeIEeHHs] pa3InYHbIX BEILECTB, 3aJaUl Ha BbIUMCIIEHHE NOrpelHOCTEH B
TUTPUMEPUYECKOM aHAJIN3E.

Tema 20. Knaccudukamnus merooB ananu3a. Case study (pa30op KOHKpeTHO# CUTyalu): THAPOAHANN3
KOHKPETHOI'0 00'beKTa

20. O01mas xapaKTepuCcTHKa METO/IOB MHCTPYMEHTaIbHOTO aHanu3a. [ noccapuii. Knaccudukanys MeronoB aHamsa.
Xumuueckue, (puznveckre u duonorndeckre Meroasl. Kinaccudukaiys METo0B aHaIM3a B COOTBETCTBUM CO CIIOCOOOM
perucTpalyy CUrHaia, crocody u3mMepeHust U 00beKkTy aHanm3a. OcodeHHOCTH (PU3NYECKUX METO/IOB aHanu3a. Pob
anmapaTtypHoro oopmieHusi. BajoBblil, BellleCTBeHHBIN U (Pa30BbIil aHAIN3. DJIEMEHTHbBIIN, U30TOMHBIN, MOJIEKYJISIPHBIH,
CTPYKTYPHO-TPYIIOBOI aHanu3. KOHTaKTHBIN U IMCTaHIIMOHHBIA aHam3. KoMOnHupoBaHHble 1 rubpuaHbie MeToasl. [Ipenen
OOHapyXKeHHsI, CTATUCTUYECKAsl OLICHKA Mpejesia oOHapyKeHus. [JiHaMuiecKuil uana3oH onpeessieMbIX KOHIIEHTPaIUi.
HwxHsst rpanuna. OCHOBHbIE TEpMUHBI, TOHATHS. ['pacdrueckre n300paxeHus 3aBUCUMOCTEH COCTaB - CBOKCTBO.

Tema 21. CnekTpockonuyeckne MeTo bl ananmm3a. Q6mas xapakTepucTHKa.

21.CriekTpockonuyeckue MeToibl aHam3a. O0Ias XapaKTepuCcTHKa. DIEKTPOMArHUTHOE U3JTyUYeHHE U er0 XapaKTePUCTUKH.
CHeKTp 3/1eKTPOMarHuTHOro u3nyvenus. Kiaccudukanys cieKTpoCKONNYECKMX METOIOB aHAIN3a TI0 AUAIa30HY SHEPTUH.
Kiaccuukanms cieKTpocKONMYEeCKUX METOJ0B aHAIM3a 10 JUANa30Hy SHEPTHH JIEKTPOMArHUTHOTO U3JLyYeHH s, TUITY
ONTHYECKHX SIBJIEHUIA. DHepreTndeckue nepexonpl. CrieKTpsl N3/Ty4eHus U NMorIoeHns. HTeHCMBHOCTD U IIMpPUHA JTMHUH
criekTpa. CriekTpasibHble MPUOOPHI - 001I1ast XapaKTePUCTHUKA.
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Tema 22. ATOMHO-3MUCCHOHHAsA cnieKTpockonusi. Cnoco6nl aromu3zanuu. YpasHenne Jlomakuna-Illaiioe.

22. ATOMHO-3MHCCHUOHHASI CTIEKTPOCKONHUs. IHTEHCUBHOCTD JIMHUIA criekTpa. Y paBHeHue Jlomakuna-11laiibe. DMUCCHOHHBII
criekTp atomapHoro Bojgopoaa. Cepun banbemepa, JlaiiMona, [Tamena. CrekTpayibHble TepMBI. PerucTpanyst SMIUCCHOHHBIX
criekTpoB. CriocoObl aTOMM3AIMHY: TUIAMEHHBIH, 3JIEKTPOYTOBOW, UCKPOBOMW, MHIYKTUBHO CBsI3aHHAs 11a3Ma. OcoOeHHOCTH
ATOMHO-IMHCCHOHHOTO OIpe/esIeHNsI OT/AE/IbHBIX 371eMeHTOB. CHeKTpaslbHblE TOMEXHU - CaMOIIOIJIoLIeH!e, (poHOBOE
HOIJIOIEHNE, HAIOXKEeHUe CIIeKTPaIbHbIX JIMHUH, BIMSHKUE IIOJTHOTH UCIIAPEHUS U aTOMU3ALMU POOBl. MaTpuyHBIi,
KAaTHOHHBIN U aHUOHHBIA 3P(EKT.

Tema 23. AToMHO-a6copOounoHHas cnekTpockonust (AAC).

23. AromHO-abcopOumonHas cnekrpockonusi (AAC). Obmias xapakTepuctiuka Meroaa. CriocoObl ATOMHU3AIMY - [eJIeBas
ropeJka, stueiika JIbBoBa. Mcrounnku n3mydennst B AAC. JlaMIbl ¢ ITOJTBIM KaToJOM, Oe33JIEKTPOJHBIE JIAMITHL. AHATUTUIECKUE
XapaKTEepPUCTHKY OTIPeeNICHUs OTAEIbHBIX 371eMeHTOB. CIIeKTpabHbIe U (PI3UKO-XUMIUECKHE TIOMEXH.

Tema 24. MoJiekyJasapHasi a0copOIHOHHAsI CIEKTP0CKOMHUS.

24. MonekynsipHasi abcopOILMOHHAsI CTIEKTPOCKOIHS. MoJIeKyIsipHbIe CIIEKTpHI ToruiolieHus. [IpaBuiia oTéopa 3JIeKTPOHHBIX
nepexofoB. MosieKy IsipHble CIEKTPBI MortomeHus. OcOOEHHOCTH CIEKTpa HOIJIOMEeHH. ATIapaTypHOE OCHAILIEHUE.
Cnekrpocdoromerpsl 1 potokosopumerpsl. Onrrueckas cxema KOK-2 1 KOK-3. Ypasaenue Byrepa-Jlambepra-bepa u
OTKJIOHEHUsI OT Hero. MoutsipHblii KoadduireHT noromieHnst. CriocoObl aTOMHU3aLNH - IIeJieBast Topedika, sueiika JIbBosa.
Ucrounuku n3nydenus B AAC. CriekTpasibHble U (PU3UKO-XUMUYECKUE TOMEXU.

Tema 25. OnTuMaJbHbIe YCIAOBHS NPOBeleHUs cieKTPog oToMeTpHYeCKHUX H3Mep eHMUIl.

25. OnTuMalibHbIE YCIIOBUSI IPOBEACHUS CIIEKTPODOTOMETPUYECKUX U3MepeHuid. CriocoObl MMOBBIIEHUsT YYBCTBUTEIBHOCTH 1
CHWDKEHUS ITOTpelIHOCTY n3Mepenusi. KoymmuecTBeHHbIe pacueTs! 1o 3akoHy Byrepa-Jlambepra-Bepa no rpagynpoBoyHOMy
rpaduKy 1 MeToioM nodaBok. PoTomerprueckue peakiyu. OpraHnyeckue peareHThbl, UCHoJIb3yeMble B (DOTOMETPUIECKHX
Meronax aHanm3a. Poromerpuueckoe TTpoBanue. Buipl TUTpaHTOB M (popma KpuBoii TUTpOoBaHusl. CrIOCOOBI perucTparyn
KOHEYHOW TOYKH THTPOBAHUSI.

Tema 26. OTueT N0 HHAUBHAYAJIBLHON padoTe (pa3aeJsl 1-5)

O1neHKa U COMOCTABJCHNE aHATUTUYECKUX BO3MOKHOCTEH Pa3IMyHBIX BAPUAHTOB CIIEKTPOCKONUU. OrpaHUYEeHUs1 SMUCCUOHHON
1 a0COPOLIMOHHOM CHIEKTPOCKONUH 110 YUCITy ONpPeAeIIieMbIX IEMEHTOB. TpedoBaHNs K 00beMy U arperaTHOMY COCTOSIHHIO
npoObl. TpedoBaHMs K MaTPUUHBIM 3J1eMeHTaM. Vcrosb3oBaHue 0yhepoB 1 MpOorpaMMUPOBAHUS TEMIIEPATYPHI.
CebecTouMocCTb Orpe/iesIeH .

SAEKTPOHHBH
Crpauuna 12 u3 22. Bl YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



[Iporpamma auctmruivasl "Anamurudeckas xumus'"; 04.03.01 "Xumus".

Tema 27. uexkTpoxumudeckne MmeTo bl anaan3a. [lorennuomerpus. Ypasnenne Hepucra. Tunsl nHANKATOPHBIX
3JEKTPOIOB.

27. DnexTpoXxuMUIecKre MeToasl ananmm3a. [lorernmomerpus. [loTeHImOMeTpruecKas STYeiKa, MHINKATOPHBIN IEKTPOI.
Ypaeuenne Heprcra. Tumnbl MHIMKATOPHBIX JEKTPOAOB [0 MEXaHU3MY OKJIMKA (3JEKTPOBI IIEPBOTO POAA, BTOPOTO U TPETHETO
pona) u ux cBoicTBa. Penokc-anextponasl. iamepenne pH ¢ moMompio XMHTUAPOHHOTO JIEKTPoAa. DIEKTPOABL 2-TO POja, B
TOM 4HCIie U A1 u3Mepenus pH.

Tema 28. MonocesiekTuBHblie 3eKTpoabl (UCI).

28. NonocenexktrBHbIE 31eKTpoas! (MC3). MemOpaHHbIe, KpucTaJUIIUecKne 1 ra3ouyBcTBUTENbHBIE ICD. DnekTpos ¢
BHYTPEHHHMM pacTBOpOM cpaBHeHMsI. Mexanu3Mm otkimka MICD, coctaB nosmMepHoi MeMOpansl. oHOGOPEI, TpuMeps
3JIEKTPOIOB Ha MOHBI KaJTHS, KaJIbIUs, FAJIOTEHUIOB, HUTPAT- U HUTPUT-aHUOHOB. CTEKISIHHBIN pH-MeTpuuecknil 31eKTpoz.
Ommbka n3mepenus pH. DeKTpos! ¢ KpUucTaUTYecKor MeMOpaHoi Ha ipuMepe (PTOPHA-CETEKTHBHOTO JIEKTPO/AA.
ToHKoMmIeHOUHbIE TBEpAOKOHTAKTHBIE VICD. D1eKTpoAbI C ra30BbIM 3a30POM, UX AHAIUTUYECKHAE BO3MOKHOCTH.

Tema 29. Case study (pa360p KOHKpPEeTHOI1 CUTYaIlH): HCI0Jb30BaHNE HOH-CEJEKTUBHBIX JEKTPOJ0B B aHAJN3E
npupoaHbix BoJ. [loTeHmOMeTpUYeCcKOe THTPOBAHUE.

29. Case study (pa300p KOHKPETHOW CUTYaIMH): UCIOJIb30BAHNE NOH-CEIEKTUBHBIX JIEKTPOJIOB B aHAJIM3€ TIPUPOTHBIX BOI.
Bri6op ycioBuil u3MepeHus B moteHMoMeTpun. Y paBHeHre Hukosbckoro. [ToTeHImoMeTprudeckoe TuTpoBaHue. Brioop
YCJIOBHI U3MEPEHHsI aHAJIMTUIECKOTO CUTHAJIA B OTeHITHOMeTpud. CeJIeKTUBHOCTh TIOTEHIIMOMETPUYECKOrO CUIHAJIA.
INoteHnmaonpeAessAwIIYe U Memawiye HoHbl. Ko3duIeHTh NOTeHIIMOMETPUIEeCKOM ceJleKTUBHOCTUA. O030p METOI0B
MOTEHITMOMETPUYECKOTO TUTPOBAHU L. 3aBUCUMOCTb CKauKa MOTEHIMAIOB Ha KPUBBIX IOTEHIIIOMETPUYECKOTO TUTPOBAHUS OT
Pa3INYHBIX (DAKTOPOB.

Tema 30. BoabramnepomveTtpust u noJjsiporpadusi. Iloasiporpaduyeckast Boana. Incg py3znonnnie Toku.

30. Bosmsramnepomerpus u nonsporpadus. DNeKTpoXuMHUUecKas sueiika. Teopus 3aMeIeHHOTo pa3psja, IepeHanpsKeHue.
[onsiporpacpuyeckas BosHa. [IpenensHble 0OpaTUMble 1 HeoOpaTuMble U Y3MOHHbBIE TOKH.

Honspuzaumonnas kpusas, ypaBHenue Tadesns. [lonstue ¢hoHOBOrO TOKA, (hapageeBckue U He(papageeBCKUe MPOIECCHI.
Honsporpadusa. Popma mosssporpaMMsl. XapaKTEpUCTUKY KPUBOil. MakcumyMmbl Ha KpuBbIX. [IpenensHsiil qudpy3nOHHBIN 1
KuHeTndeckuii Toku. [omynorapudmumdeckuit ananu3 BosHbL. [TonssporpaMmel 00paTHMBIX ¥ HEOOPATHMBIX IIPOLIECCOB.
O61acTu NpUMeHeH!s], JOCTOMHCTBA M HEJIOCTATKHM PTYTHOTO Kalalolero 3JeKTPoja MO CPAaBHEHHIO CO CTALIOHAPHBIMU
3NIEKTPOJAMH.

3AE
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Tema 31. BoabTaMmnepomMeTpusi Ha TBEPAbIX 3JEKTPoaX. XUMUYeCKHA MO PUIIUP OBAHHbIE 3JEKTP0/Ibl.

31. BosmpTamnepoMeTpHs Ha TBEPIbIX IEKTPOAAX. DIEKTPO/IbI, UCTIONb3YEMbIE B BOJIBTAMIEPOMETPUN. AMajbraMHbIe,
MeTaJUINYECKHE, YTIePOAHBIE IEKTPO/IBI. Y CJIOBUS IPOBEJEHNUS BOJIbTAMIIEPOMETPUIYECKUX U3MepeHuil. [IByx- 1
TPEeX3JIeKTPOAHAs JEKTPOXUMUYECcKas Ayerka. XUMUYECKH MOJU(UIIMPOBAHHBIE 3JIEKTPOABI, UX AHAJIMTUYECKUE
BO3MOKHOCTH. BinsiHMe reomMeTpyy, yClIOBUII MaccollepeHoca U MaTepralia 3JIEKTpoia Ha BUJI BOJIbTAMIIEPOT PAMM.
Oco6eHHOCTH MacCONEPEHOCa K YIbTPAMUKPOIJIEKTPOAM.

Tema 32. IluBepcuoHHast BoJbTamMnepoMeTpusi. MoayJsiust HOTeHIHAJIA KaK CI0Cc00 MOBbIIIeHIs
YyBCTBHTEJbHOCTH BOJbTaMIIePOMETPHH.

32. BonpTamnepoMeTpust Ha CTALIMOHAPHBIX JIEKTpoAax. Bucsinas pryTHas Karuis ¥ IVIOCKHE METAJUTYECKUE U yTIIEPOHbIe
anexTpoabl. Popma BOJIBTaMIIEPHOTO CUTHAJIA, TOK M MOTEHIMA MuKa. [ dy3noHHbINA 1 TOBEPXHOCTHBIN 3JIEKTPOIHBIE
peaklyy 1 MX BusHUE Ha (JOPMY MHKA U €r0 3aBUCHMOCTbh OT CKOPOCTH CKaHMPOBaHMs NoTeHuuasa. [IyTu nopbimeHns
YyBCTBUTEJBHOCTU CHTHaJIa. VIHBepCHOHHAS 1 afcOpOLIMOHHAs BoJIbTaMIiepoMeTprst. OnpeienieHne PTyTH U TSKEIbIX
METAJIJIOB C MOMOIIBI0 MHBEPCHOHHOM BOJIbTaMIIEpOMETpUH. [lepeMeHHO-TOKOBas BOJIbTaMIIEPOMETPHSI, KBaJPaTHO-BOJIHOBAS
BOJITAMIIEPOMETPHsI, APYrHe CIocoObl MOLYJISALMK curHaiia. [IoHsATHE 00 aMIepoMeTpUYecKOM TUTPOBAaHUH. By KpuBbIX
aMIIepOMETPUIECKOTr0 TUTPOBAHUS M UX MHTEPIIPETalusI.

Tema 33. Xpomarorpadus. Ilpunuunsr meToa.

33. Xpomarorpacus. [Ipuanmmner Mmerona. TepMuHbI: HeOABMKHAS, TOJBYKHAS (pasbl, copdat, copOeHT, Ioar.
Knaccudukanus metoioB xpomatorpadun. AAcopOIMOHHAS, pacipeneuTesbHast, HOHoOOMeHHas1, apUHHASL, OCaTOUHas,
IKCKJII03UOHHAst XpomaTorpacdusi. Kinaccudukanus no TeXHUKe UCTIONHEHUS U 11e/u XpomarorpadupoBanus. O0iue

TIPUHLIMIIB XpoMatorpadudeckoro pasgeneHust. D(QPeKTUBHOCTH U CEIEKTUBHOCTh pa3esieHus. Xpomarorpadudeckue
rapaMeTpel.

Tema 34. XpomaTtorpadgudeckue copoeHThl, X Kiaaccugukanus. KojnyecTBeHHbIH H KaueCTBEHHBIN aHAJIN3 ¢
NMOMOIIbI0 TOHKOCJIOITHOI XpomaTorpacguu. bBymasknas xpomarorpadusi.

34. Xpomarorpaudeckue copOeHTH, X Kiaccupukarms. KoJmuecTBeHHBIN 1 KaYeCTBEHHbIN aHAIN3 C MTOMOIIBIO
TOHKOCJIONHOM XxpoMatorpaduu. Bymaxknast xpomarorpagus. [TmockoctHas xpomartorpadgust. OcOOEHHOCTA TOHKOCTIOWHON
xpomatorpaguu. CopOeHTHI, BAPHAHTHI OCYIIIECTBIICHUS, PEKIMBI TIO/IAYHX JTI09HTA. KOJMUecTBeHHBIN 1 KaueCTBEHHBIH
aHayu3, MeToAIbl uaeHTudukauu. Kononounas xpomarorpadusi.

3AEKTPOHH BI
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Tema 35. I'a30- u BeicoK03 (h (hpeKTHBHAS KUAKOCTHaAsA XxpomaTorpadusi. leTekTopsl B xpomaTorpadumn.

35. T'a30- 1 BHICOKO3(ppeKTUBHAS KUIKOCTHASI XpomaTorpadust. OcoOeHHOCTH arnmapaTypHOro opOpMIICHUS, CIIOCOObI
00paboTku xpomatorpadpudeckux mukoB. Jerekropst KX n BIXKX.

AmnanmTrdeckas xpomarorpacdus. MeTopl KaueCTBEHHOTO ¥ KOJIMYECTBEHHOTO Xpomarorpadudeckoro ananmmsa. TpedoBanus,
TIpeIbsABIIsIEMbIE K MOABMKHOM U HEMTOABMKHOM (pazam. OcoOOEHHOCTH arnmaparypHoro opopMIIeHns ra30-KUAKOCTHOM,
ra30-a/ICOPOLIOHHON 1 BHICOK03(D(PEKTUBHOM KUIKOCTHOH Xpomatorpacun. Knaccudukanus copéentoB. Criocoost
pasnesnieHusi XxpoMarorpaduyecKix MUKOB U KOJMYECTBEHHON 00paboTKH Xxpomatorpamm. TeHIeHIMN pa3BUTHS COBPEMEHHON
aHAJIMTUYECKON XpoMaTorpadun

Tema 36. O6mas xapakTepHCTHKAa HHCTPYMEHTAJIbHBIX MeTOJ0B aHaJu3a. Kpurepun Bei6opa n
TeXHHKO-9KOHOMIYeCKasl OIeHKA HHCTPYMEHTAJILHBIX METO/0B aHAIN3a (KPYIJbIii CTOJI ¢ IPHBJIeYEHHEM
BeJAYIIUX CHENHAINCTOB).

36. CpaBHHTE bHAS XapAKTEPUCTHKA MHCTPYMEHTAIBHBIX METOIOB aHamM3a. Kputepru BEIOOpa ONTUMAIBHOTO METOa
aHanM3a. AHAJIMTHYECKUE ¥ METPOJIOTMUECKHE XapaKTePUCTUKI OCHOBHBIX METOA0B aHanu3a. TpeboBanus k mpodootoopy,
CpaBHUTEJIbHAS XapaKTEPUCTHKA CEIEKTUBHOCTH U YyBCTBUTEIBHOCTH ONTUYECKUX U 9JIEKTPOXUMHUYECKUX METOJOB aHAIN3A.
TeXHUKO-3KOHOMUYECKas! OLIEHKA MHCTPYMEHTAJIbHBIX METOJ0B aHAIN3A.

Tema 37. F'nopuaHbie METOAbI AHAJIN3A

37. CoBpeMeHHas TPAKTOBKA MOHSATHS O THOPUIHBIX METO/IaX aHaIM3a: COYeTaHHe METO/IOB pa3jielieHrsl. KOHIIEHTPUPOBaHUS 1
orpesienieHus: [ MOpUIHbIE METOABI - OIHO U3 HAIIPABJICHUI Pa3BUTHsI COBPEMEHHON aHAJIMTUIECKON XUMHUH.
DKCTPaKIIMOHHO-BOJIbTAMIIEPOMETPHUYECKOE U SKCTPAKIIMOHHO-CIIEKTPOPOTOMETPHUECKOE OIpeIeSIEHHe OPraHUYECKUX U
HEOpraHMvecKux BeuecTB. XpomaTopadusi, Kak THOPUIHBIA METO.

Tema 38. KonTpoJbHasi padora

38. Kontposnbhas padora o kypcy ®XMA BKIIOYAET TEOPETHYECKUE BOIPOCHI IO BCEM PACCMATPUBAEMbBIM METO/IAM aHAIIN3A.
Tax:ke NpuUBOATCS pacueTHHIE 3aJa4Ul, CBA3aHHBIE C KOJIMYECTBEHHBIM ONPEAEICHUEM KOMIIOHEHTOB HCCIIElyeMOTO PacTBOpa.
B KOHTpOJIBHYIO pabOTY TaKkKe BXOIAT 3aJa4H, CBSI3aHHBIE C BRIYMCIICHUEM HEKOTOPBIX TApaMETPOB, XapaKTEePU3YIOIUX TOT
WJIM MHOU BUJ, aHAJIA3a: YMCJIO SJIEKTPOHOB, [UIMHA BOJIHBI, BEIMYMHA HEKOTOPBIX KOHCTAHT.

5. IlepedyeHb y4eOHO-METOUYECKOTO 00€CIeYeHHS UIA CAMOCTOSITEJbHOM Pa6oThHI 00yJalomMIXcs Mo
JUCHUIINHE (MO/LYJII0)

CamocrosiTenbHas padoTa 00yJalomMXCsl BBITIOJIHSIETCS M0 3aJaHHIO0 U ITPYU METOIMUYECKOM PYKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HermocpeAcTBeHHOro yuacTtust. CamocrosiTenbHas paboTa MopasensieTcs Ha CaMOCTOATENbHYI0 paboTy Ha ayIUTOPHBIX
3aHSTHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesbHas paboTa 00yYalomMXCs BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OT/EJIbHBIX TeM (pa3/esioB) JUCHMIUINHBI, TaK U MPOpadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOSITEIbHOM paboThl 00Y4JaloIMecs: YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aH1sI, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBATCS K TEKYLEMY U POMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUINHE.
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OpraHu3arysi CaMOCTOSITEeTbHON paboTHl 00YJAIOIIUXCS periIaMeHTUPYETCs] HOPMATUBHBIMU TOKYMEHTAMM,
yueOHO-METOJMUYECKON JIMTEPATY PO ¥ SJIEKTPOHHBIMY 00pa30BaTeIbHBIMU PECypcaMu, BKITIOYAS:

IMopsimok opraHU3alMK U OCYIIECTBIEHUs 00pa30BaTEIbHON JeATeIbHOCTH M0 00pa30BaTeIbHBIM IIPOrPaAMMaM BBICIIETO
00pa3oBaHus - MporpaMMamM OakajaBpuaTa, porpaMMaM ClelMaIuTeTa, POrpaMMaM MarkucTpaTypsl (YTBEpK/IEH MPUKa30M
MuHKCTepCTBa HAYKH U BhICIero odpaszoBanus Poccuiickoii ®eneparviu ot 6 anpesst 2021 roga Ne245)

IMucemo Munucrepersa obpaszoBanust Poccuiickoit @eneparim Nel14-55-996un/15 ot 27 nosi6pst 2002 r. "O6 akTHBU3AIMI
CaMOCTOSITEJIbHON padOTHI CTY/ICHTOB BBICIIVX YUeOHBIX 3aBeICHU"

VYcraB (peaepanbHOro rocy JapcTBEHHOTO aBTOHOMHOTO 00pa3oBatesibHOro yupesxaenus "Kazanckuii (ITpuBomkckmin)
(penepasbubIil yHUBEpCHTET"

IpaBuna BHyTpeHHEro pacrnopsjka eaepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTe/IbHOTO YUPEkKJEHU BBICLIETO
npocgeccuoHaabHOro oopazosanus "Kazanckuit (IprBosnkckuil) eaepanbHblil yHUBEpCHTET"

JlokanbHble HOpMaTHBHBIE akThl KazaHckoro (IIprBosmkckoro) deaepassHOro yHUBEpCUTETA

3onoToB, }0.A. BeesieHNe B aHAIUTUYECKYIO XUMUIO. [DIeKTpOHHBIN pecypc] ? DnekTpoH. AaH. ? M. : U3patenscTBO
"JIaGopaTtopus 3HaHui", 2016. ? 266 c. ? Pexum nocryna: - http://e.lanbook.com/book/84079

[Maunera, E.I0. Xemomerpuka. bazoBbie moHATHS. [DneKTpoHHBI pecype] ? Dnekrpon. gaH. ? CII6. : Jlans, 2016. ? 160 c. -
http://e.lanbook.com/book/90051

AHanutndeckas xumus B Poccum - http://www.rusanalytchem.org/default.aspx
BuoceHcops! B Ka3aHCKOM yHUBepcutete - http://chem.kpfu.ru/

HonronocoB, A.M. KojioHouHast aHanmuTU4yecKkas XxpoMarorpadusi: mpakTuka, Teopusi, MOJIETUPOBaHUE. [DIEKTPOHHBIHA pecypc]
/ AM. JTonroHocos, O.b. Pynakos, A.I'. [Ipynkoeckuit. ? Daektpon. naH. ? CII6. : Jlans, 2015. ? 468 c. -
http://e.lanbook.com/book/63592

6. ®OoH/ OLIEHOYHBIX CPe/ICTB M0 JUCIUILIHHE (MOIYJII0)

DoHJ OIIEHOYHBIX CPEACTB IO AUCHHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHbIE MaTepHaJIbl, HAIIPaBJIEHHbIE Ha IPOBEPKY OCBOECHUS
KOMIIETEHIIHI, B TOM YMCIIe 3HAHUI, YMEHUI U HABBIKOB. POH/T OLIEHOUHBIX CPEJCTB BKJIIOUAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHbIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B (oHe O1IEHOYHBIX CPENICTB COAEPKUTCS CIeAyoIas HHPOPMAITHS:

- COOTBETCTBHE KOMIIETEHIIMH [IAHUPYEMbIM pe3yJIbTaTaM 00yueHHsI 110 AUCLUILIMHE (MOYJI0);

- KpUTepHH OlleHUBaHUS C(DOPMUPOBAHHOCTU KOMITCTEHITHIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCHUIUTUHE (MOIYJIO);

- OTIICaHWE MOPsIIKA IPUMEHEHUS | TIPOIIEAYPHI OIIEHIUBAHUS JITS KKIOTO OICHOYHOTO CPEe/ICTRA;
- KpUTEpHH OLIEHWBAHUS TSI KaXJJOr0 OLIEHOYHOTO CPeJICTBA;

- COACPIKAHME OLIEHOYHBIX CPEACTB, BKJIIOYadA TpeéOBaHI/IH, MMPEeAbABIIACMBIC K HeﬁCTBHHM 06yqa10u11/1xc5{, AE€MOHCTPUPYEMbBIM
pe3yJjibTaTaM, 3alaHuA pa3IMYHbIX TUIIOB.

DOH/1 OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTces B [Ipunoxenun 1 kK nmporpaMMe AUCUMILIMHBL (MOIYJIIO).

7. IlepedeHnb JUTEPATYPbl, HEOOXO0JUMOM JJIsT 0CBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe UCIMIUIMHBL (MOJIYJIsl) MPEAIoJaracT u3yuyeHue OCHOBHOM U JIONIOJIHUTEJIbHON y4eOHOM nTepatypsl. Jluteparypa
MOXeT OBbITh JOCTYIHA 0OYYaIOIIMMCsI B OJHOM U3 JBYX BapUaHTOB (JIMOO B 000UX U3 HUX):

- B 9JIEKTPOHHOM BHUJIE - Yepe3 JIeKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBaHUHM 3aKmoueHHbIX KDY norosopos ¢
MPaBOOOJIAATEISIMHU;

- B meyaTHOM Bujie - B HayuHoi 6ubmmoreke um. H.W. JlobaueBckoro. OOydJaromuecs mojy4yanT yIeOHyIo JUTepaTypy Ha
aOOHEMEHTE IO YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIPABHJIAMHK T0JIb30BaHUsI HaydHO! OHOINOTEKON.

DJIeKTPOHHbIE U3AHUSI JOCTYIHbI AUCTAHIIMOHHO U3 JII0OOH TOUKH MPU BBEAEHUH 00YYAIOIIMMCSI CBOETO JIOTHHA U [apoJisi OT
JIMYHOTO KaOuHeTa B cucteMe "DieKTPOHHBIH yHUBepcuTeT" . [Ipy CONb30BaHUN TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH/T
JIOJDKeH OBbITh YKOMILUIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emiuisipa (uist o0ydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPa) KaKIOTO U3 U3JaHUI OCHOBHOM JIUTEPaTyphl M He MeHee 0,25 3K3eMIUIspa JOTOIHUTEIFHOM JIUTEpaTyphl Ha
KaXJ0ro 00y4aromierocsi U3 4nclia Jull, OJHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCIUILINHY.

[epeueHb OCHOBHOI M IOTIOJHUTENBHON YUeOHOM IMTEpaTypbl, HEOOXOIMMOW JJIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipusoxennu 2 k pabovel mporpaMmMe IUCHMILTMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBooOJIagaTes sIMU €K TPOHHBIX M3/IaHWI U TPY N3MEHEeHNH KOMIUTeKToBaHus (oHnoB HayuHoi 6ubmmorekn KOV,
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8. IIepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ''IHTEepHET'', HE00X0MMBIX JIsI
OCBO€EHHUs JUCIUIINHBI (MOTyJIsT)

Teopus n npakTrka xpomarorpacuu - http://www.chromatogramma.ru/

Bonbsramnepomerpus Ha caiite Chemport.ru - http://www.chemport.ru/data/chemipedia/article_672.html

JIx. TImaMBeK. DIeKTpOXUMITYECKME METOIBI aHaM3a - Www.twirpx.com/file/167956/

Karastor pecypcoB 1o (pu3nko-XxuMHYeCKUM METoJaM aHaju3a - http://www.twirpx.com/files/chidnustry/analytic/phchem/

OCHOBBI XMMUYECKOT0 aHAJIN3a ~-TUTPUMETPH - http://www.youtube.com/watch?v=ZRPYxygdpws

VueOHUKH 110 aHATUTUYECKON xumu - http://chemistry-chemists.com/forum/viewtopic.php?f=9&t=18&p=1928#p1928

XuMuK - caiit no xumuu (cnektpockonus) - http://www.xumuk.ru/encyklopedia/2656.html

9. MeToandecKne yKa3aHHSA VI 00yUJaIOMIXCS M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor

MeToanuyeckue peKOMeH AU

JICKOKN

OCHOBHOH TEOpEeTHUECKUI MaTepral NpeJMeTa AeTCs B Yachl JIEKIMOHHBIX 3aHATHIA. Ha nekumsix
Tperno/iaBaTesb CUCTEMAaTUIECKH M TIOCJIeI0BATEIbHO PACKPhIBAET COJepKaHNe HayYHO! JUCIUILIMHBL, BBOJUT B
KpYT Hay4YHBIX HHTEPECOB, CTABUT BOIPOCHI /17151 McCieloBaHus1. Heltb3s1 OrpaHUYIMTHCS pEeryJIsSipHBbIM TOCEIEHNEM
TOJIBKO JIEKIIMH, TaK KaK HEHTP TsHKECTH B YCBOEHUHM 3HAHWH, B (POPMUPOBAHUM YMEHUI 1 HAaBBIKOB JIEKHUT B
TOCTIEAYIONIEH CaMOCTOSITeIbHOIN padoTe. CTyAEHTHI IOJUKHBI TOCTOSIHHO TOTOBUTHLCS K JIEKITUAM. B 910l padote
MOT'YT IIOMOYb Y4eOHHMKH, CIMCOK KOTOPBIX MperofaBarelib Ha3blBaeT Ha MEPBBIX 3aHATHsX. [loMrmo
PEKOMEH/IyeMOi JINTEPaTypsl, JIEKTOP AaeT MPOrpaMmy AWCLUILUIMHBI, B KOTOPOH U3JI0KEHbl OCHOBHBIE PA3ZEbl U
BOIIPOCHI [J1s1 KOHTPOJISI 3HAHUI.

Jlekuus 3aK1aibIBa€T OCHOBBI HAYYHBIX 3HAHWH, 3HAKOMUT C OCHOBHBIMH COBPEMEHHBIMH
HayYHO-TEOPETUUECKUMH TTOJIOKEHUIMH, C METOIOJIOTMer JaHHO! Hayku. Ha jekuum ocyiiectsisiercs ooeHme
CTYIEHUECKOW ayJUTOPUH C BBICOKOKBaIM(UIIMPOBAHHBIMH JIEKTOPaMH, yYEHBIMH, TIearoraMu, CrielliaIiucTaMu
B OIIpeJIeJICHHOM O0Tpaciy HayKu. JIeKIHs BBI3bIBAET SMOIMOHAIBHBINA OTKJIMK CITyIIaTeNel, pa3BUBaeT HHTEpeC 1
J0O0Bb K OymyIel nmpodeccuu. JIeKTop UCIONB3yeT Ha JIEKIUAX He TOJBKO MaTepuall yIeOHUKOB, HO U
MIPUBJIEKAET MHOTO JIOTIOJTHUTEJNIbHBIX CBEJICHUH, N3JI0KEHHBIX B HAYYHBIX paboTax (MOHOTpausIX WM CTaThsIX)
WM B €10 COOCTBEHHBIX MCCIIEOBATENbCKUX Tpydax. CTyIeHT He B COCTOSIHUM TITyOOKO OCMBICIIUTb BECh
TIPE/ICTaBJICHHBIN B JIEKLUAX MaTepuall, He Tocelnas JeKIMOHHBIX 3aHATHI. [ToaTOMy BakKHO He MpOIycKaTh
JIEKLIMH, TOTOBUTHCS K HUM (3apaHee IOCMOTPETh TeMY JIEKIIUH, IOUYUTaTh YUeOHUKH, OTMETHTD 1JIs1 ceOsl
KJIIOYEBbIE MOMEHTBI, COCTABUTh BOIPOCHI JIEKTOPY) U HANPSDKEHHO, aKTHBHO paboTaTh B TEUEHHE BCErO yUYeOHOTO
3ansTHs. CrapaiiTech He ONa3/bIBaTh HA JIEKIHIO: B [IEPBbIE MUHYTHI 3aHSTHI OOBSIBIISETCS TEMa, TUIaH JIEKIH.
YroOsl Jierye 3aNIOMHUTH U3JIaraeMblil MaTeprai, HEOOXOIMMO €ro TOHSATh, Pa300paThCs B CUCTEME HaYUHbIX
TIOHSTHH, KOTOPYIO AaeT jieKTop. [1yTn u3noxeHus JeKIMy MoryT ObITh pa3anyHbIMU. VIHOT/IA MTpenoiaBaTesb
BBIOMPAET MH/IYKTUBHBIN ITyTh, T.€. BHAYAJIE U3JIaraeT KOHKPETHbIE (DaKThl, 0000IIAET NX, PACKPHIBAET CYIIHOCTb
TIOHSATHS, JaeT ero onpenenaeHue. Ipyroi myts 06pa3oBaHKs NOHATHIL - J€AyKTUBHBII: JIEKTOP BHAYAIE
olpeiesisieT HayqHOe MOHSTHE, a IOTOM JaeT 0ObsICHEHNsI, IPUBOJANUT KOHKPETHHIN (hakTHueckuii Matepuai. Ecim
YJIOBUTH IyTh U3JIOKEHHS MaTepuasa, TO CTAHOBUTCS JIerde MOHSTh MBICIIb IIPENojaBaTess U MPOHUKHYTh B
coziepxanue Jekuuy. Obparaiite BHUIMaHUE Ha Olpe/iesieHre OHTHI. PekoMeH IyeTcst JUIsl X yCBOSHUS
COCTaBJIATH TJIOCCapuii (cioBaps). Bo BpeMs cITyIiaHust JISKIWiA TOJDKHA OBITh TICHXOJIOTHYECKas YCTAHOBKA Ha
3aMOMHMHAaHUE OCHOBHBIX Hzieil JteKkuuy. Ciylanue JIEKIUH - 3TO CIOKHBIA TICUXOJIOTMYECKHH MpoIiecc, B
KOTOPBIH BOBJIEUEHA BCS JIMYHOCTH CIIYIIAIOIIETO: ero CO3HaHKE, BOJIs, aMsITh, SMOLMHU. DTO HE NTaCCMBHOE
COCTOSIHHE YeJIOBEKa, a HAIPOTUB, COCTOSIHIE aKTUBHOMW, HANPSIKEHHOM e TeTbHOCTH.

Chymianue yueOHOM JIEKIIUY - 3TO He0OXOMMOe, HO He JOCTAaTOYHOE YCJIOBHE CO3HATEILHOTO U IIPOYHOTO
YCBOEHMsI 3HaHWH. JIEKIIMI0 HEOOXOJMMO 3armcaTh - TOJILKO TOTJa JIEKIMsI CTAHET UCTOYHUKOM IS JasIbHEeHIIei
caMoCTOSITeNIbHON padoThl. KOHCIIEKTMpOBaHME JIEKIMH - 3TO CJIOKHOE JIeJI0, TpeOyloliee YMEHUH U OIIbITa.
Hexkoropsle crapaioTcst 3arnicarh JEKIUIO TOJTHOCTHIO, CIOBO B CJIOBO, HE BAYMBIBAsICh B COJIEpKaHHe MaTepHana,
OIMpasich TOJBKO Ha CBOIO MaMsTh. CIUIONIHAS 3aIIMCh BO3MOKHA TOJIBKO B TOM CJIydae, €CJIv IIPerojaBaTeib
JMKTYET JIEKIIMOHHBIN MaTtepuai. Ho IUKTOBKa Jies1aeT u3nokeHne 0THOOOPa3HbIM U yTOMUTEIbHBIM, 1 METO/IUKA
BBICIIIEH LIKOJIBI HE PEKOMEH/IyeT Takol criocod nzinoxenus. CTpeMIIeHHE 3aIncaTh JIEKIMIO CJIOBO B CIIOBO
OTBJIEKAET CITyIIaTesNst OT 0OyMbIBaHHSI JIEKIIMOHHOTO Mateprana. Henapom cTyaeHThl TOBOPSIT, UTO TPYAHO
COBMECTHUTbH U 3aIUCh, U 00/IlyMbIBaHHE.

Ecnum neknumio 3anmceiBaTh 049€Hb KOPOTKO, OTJEJIbHBIMY IITPUXAMH, TO 3aITUCH HE MOTYT OBITh MaTepHAJIOM ISt
MIOBTOPEHUs1. B M3IiiHe KpaTKoii 3amcy TpyJHO pa3o0paThCsl yxke HeKoTopoe BpeMs crycTs. [is 3anucu
BO3bMUTE OOIIYIO TETPab U CIAEIANTe MO ISl PA3/IMYHBIX 3aMETOK BO BpPeMsl 3aIliCH: HalpuMep, 3HaK
BOCKJIMIaHUS (OTMETKa 0c000 BaXXHBIX MOMEHTOB), 3HAK BOMPOCa (YTO-TO HE MOHSIIN)
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Bujg paéor

MeToanuyeckue peKOMeHIalu

IMPaKTUYCCKHUE
3aHATUA

IpakTyeckue 3aHIATUSA IO AHATUTUIECKON XUMHUH TIPETOJIaraioT MpoBeieHre KOJUIOKBUYMOB. KoJutokBiymMom
HasbIBaeTcsl codeceJOBaHUE TpeTioaBaresis M CTyAEHTa 10 3apaHee OIpe/Ie/IeHHBIM KOHTPOJILHBIM BOIIPOCAM.
KosutokBryM MpoOBOAUTCS yalle BCero 1o 0JHOMY U3 pa3JielioB Kypca. Llenbio KoIIoKBiyMa sIBIIsIeTCsI
(hopMupoBaHUEe y CTy/ICHTa HABBIKOB aHAJIM3a TEOPETHUYECKHUX U MPAKTUIECKUX 3HAHUI HAa OCHOBE
CaMOCTOSITEJIbHOTO U3yUYeHUsl YIeOHO! U HayYHOU uTeparypbl. Ha KOJJIOKBUYM BRIHOCSITCS KPYITHBIE,
poGJieMHbIe, HEPEJIKO CIIOPHBIE TeOpeTHUecKre Borpockl. OT cTyzieHTa Tpedyercsi:

- BJIajieHHe U3y4YeHHBIM B X0Jie Y4eOHOro npoliecca MaTepruasioM, OTHOCSIIMMCS K paccMaTpuBaeMol Mmpoodiieme;

- 3HAHME Pa3HBIX TOUYEK 3PEHHs [0 COOTBETCTBYIONIEH MpodiieMe, yMEHUE COTIOCTABIISITh X MEXKI1y COOOH;

- yIyOJieHre 3HAHUH TTPY TIOMOIIM UCTIOJIb30BAHUS JIOTIOJTHUTEIBHBIX MATEPUAJIOB MTPU MOATOTOBKE K 3aHATHIO,

- HAIMIre COOCTBEHHOTO MHEHHUS 10 00CYK/IaeMbIM BOIIPOCaM M YMEHHE ero apryMeHTHPOBATh

- hopMHpOBaHKE YMEHUI KOJUIEKTUBHOTO 00CYKISHUS (TTOJIepKUBATh IUAJIOT B MUK POTPYIIIAxX, eCII
KOJUIOKBHYM TIPOBOJIUTCSI B TAKOM (hopMare, HaXOJUTh KOMIIPOMHUCCHOE pellieHre, apryMEHTHPOBATh CBOIO TOUKY
3peHHs], yMEHHE CIIyIIaTh ONIIOHEHTa, TOTOBHOCTh MPUHSTD MO3UIIHIO APYTOTO YJaIierocs).

KoiokBruyM - 3T0 He TOJIBKO (hopMa KOHTPOJIS, HO U METOJ] YIITyOJIeHHU I, 3aKPETUICHNS 3HAHUI CTYICHTOB, TaK
KaK B X0/ie coOeceJOBaHusI MPEToIaBaTelb Pa3bsICHSET CJIOKHbIE BOIIPOCH!, BO3HUKAIOIIHME Y CTYJEHTa B ITpoLiecce
n3y4eHus JaHHOW TeMaTHKU. OHAKO KOJUIOKBMYM He KOHCYJIbTalus U He 3k3aMeH. Ero 3agaua - 1o6uthes Oosee
[ITyOOKOrO TOHUMAHHUSI CTYJICHTOM OIpe/IeJIEHHOTO MaTepraia, MPoOyJUTh Y CTYJICHTa CTPEMJICHUE K YTCHUIO
JIOTIOJTHUTEJTbHOW JINTEPATY DL

IoaroroBka K KOJUIOKBIYMY HAUMHAETCSI C KOHCYJIBTAIMHN TIPETIOIaBaTeisl, Ha KOTOPOU OH Pa3bsCHSET
Pa3BepHYTYIO TEMATUKY MTPOOIEMBI, PEKOMEHIYET JIMTePaTypy Uik U3yUeHUs U OOBSICHSIET MPOIEIYPY
TIPOBEJICHUsI KOJUIOKBAYMa. BOIIPOCH KOJIIOKBUYMa BHIIAIOTCS CTY/IeHTaM 3apaHee. Kak mpasuio, Ha
CaMOCTOSITEJILHYIO TTOJITOTOBKY K KOJUIOKBUYMY CTYICHTY OTBOIUTCS 3-4 Henenmu. Metoaudyeckue yKa3aHUs
COCTOSIT U3 PEKOMEHIAIINI TI0 U3YYEHHIO JINTEPATYPhl, IPOPAOOTKY JIEKIIUH, BOIIPOCOB JIJISI CAMOIIPOBEPKH H
KpPaTKUX KOHCIIEKTOB OTBETA C MEPEYHCIICHIEM OCHOBHBIX TIOJIOKEHUN M 3aKOHOMEPHOCTEH paccMaTpUBaCMBbIX
METOJIOB U VX MPAKTUIECKOTO MPUIOKEHUS, OTHOCAIIMXCS K IMTyHKTaM TUIaHa KaXJOH TeMbl. DTO IOJKHO IIOMOYb
CTyZIeHTaM LieJIeHaITPaBJIEHHO OPraHU30BaTh paboTy 1Mo OBJIAICHUIO MaTEpHAJIOM M ero 3aroMuHanuio. [Ipu
MOJITOTOBKE K KOJUIOKBUYMY CJIEJTyeT, IPEek/ie BCEro, MPOCMOTPETh KOHCIIEKTHI JIEKIIUHI U TMPAKTHUECKUX 3aHATHH
Y OTMETHUTh B HUX MIMEIOIIHAECS BOMPOCH KOJUIOKBIYMa. Ecin Kakue-To BOITPOCH! BHIHECEHBI MPEToIaBaTesieM Ha
CaMOCTOSITEJILHOE U3YyUEeHHE, CIIe/lyeT 00paTUThCs K YUeOHOH JIMTepaType, PEKOMEHI0OBAHHOM TperoiaBaTesieM B
KauecTBEe UCTOYHHKA CBE/ICHU.

KomnokeuyMm npoBomutcst B (hopMe MHANBUIYATLHON OecelTbl MPerogaBatelis ¢ Kak/IbIM CTYICHTOM WITH Oece Il
B HeOOJNBIKX rpymmax (2-3 yenoBeka). OOBIYHO MpenoaBaTesib 3a1aeT HECKOIBKO KPATKUX KOHKPETHBIX
BOIPOCOB, MO3BOJISIIOIINUX BBISICHUTH CTENEHb MOJrOTOBIEHHOCTH CTYEHTa K Claue OCHOBHOro Marepuaina. [anee
6ostee MOIPOOHO 0OCYKIaeTCs KaKasi-IMOO CTOPOHA MPOOJIEMBI, UTO IMO3BOJISET OLIEHUTh YPOBEHb TOHUMAHHS.
Io uToram KoJUTOKBHYMa BhICTaBIIsIeTCS qudhepeHIIMPOBaHHAS OIIEHKA.

J1ab0paTOpHbIe
paboTh

VYcrnemHoe BhIMOJHEHUe Tab0paTOPHBIX pa0OT 3aBUCHUT OT CTENEHU MOJrOTOBISHHOCTH CTYIEHTA U YMEHHUS
MIPUMEHUTh CBOM 3HAHUS U TOJIyYeHHbIe paHee HABBIKY Ha MpakThke. Heo6xomammo 003aBecTuch Bcem
HEOOXOJUMBIM METOANYECKUM OOECIIeYeHUEM JIsl YCIIEITHOTO BHIIOJIHEHHS padoT, KOTOPOE PeKOMEH/IOBA
npenojaBatesib. O0s3aTeNIbHO O3HAKOMUTBCS C TPapUKOM MPOBEIeHU S JITAO0OPATOPHBIX M MPAKTUIECKUX PaboT U
HMX TEMATUKOM.

[epen mocerieHreM J1a6OPATOPUU U3YUHUTE TEOPUIO BOIIPOCA, CBS3aHHYIO C KOHKPETHBHIMU JTaO0PATOPHBIMU
paboTamu, 03HAKOMBTECh C PYKOBOJICTBOM [0 COOTBETCTBYIOIIEH paboTe U MOArOTOBbTE MPOTOKOJ MPOBE/ICHMU S
paboThl, B KOTOPBIA 3aHEeCHTe Ha3BaHHe pabOThI, €€ 1eJib, UCIOJIb3YeMble PEAKTHUBBI U MPUOOPHI, 3arOTOBKU
TAOJIHII JUTsI 3aTI0JIHEHUSI SKCIIEPUMEHTAIBHBIMU JIAHHBIMU HAOJIIOIGHUI B XOJIe TIPOBEJICHUSI COOTBETCTBYIOIINX
peaKivii; ypaBHEHUS] XUMHUUECKUX PEaKIIUid, KOTOpble OYyT OCYLIECTBJIEHbI TP BBHIMOJHEHUHN SKCIIEPUMEHTA;
pacuetHbie (hopmyJibl. Ecitit 3T0 nperycMaTpruBaeT MpoTOKOJ BBIIOJHEHUST pabOThI, TPOBEANUTE MATEMATUUECKYIO
00pabOTKY pe3yJIbTATOB C LEJIbIO BBISIBICHUS MTOTPELIHOCTEN MOTyYeHHBIX B XOJIe 9KCIIEPUMEHTa Pe3yJIbTaTOB.
OdopmiieHe 0TYETOB JIOJKHO MPOBOJUTHCS MOCIIE OKOHYAHHUsI paboThI B IAOOPATOPUH.
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Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

CamocrosTespHas padoTa ABJISAeTCSA OJHUM U3 BUJOB y4eOHON JeATeIbHOCTU 00yJaloIuXcs, CIIoCOOCTBYET
Pa3sBUTHUIO CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH ¥ OPraHU30BaHHOCTH, TBOPUYECKOTO MOAXOAA K PEIICHHIO
1po6jeM y4eOHOro U IpodecCHOHaIbHOIO YPOBHS.

CamocrosTespHas padoTa NPOBOAUTCS C LIE/bIO:

-CHCTEMaTH3alK 1 3aKPETUICHUs TIOJIyYeHHBIX TEOPETUYECKUX 3HAHUI M MPAKTUYECKUX YMEHUI 00yJalomuxcs;
-yriiyOJIeH!sI U pacIIMpeHust TEOPETUIECKHUX 3HAHWIA;

-(bOpMHUPOBaHUS YMEHUI1 UCTIONIB30BATh CIELUAJIbHYIO JIUTEpPaTypy;

-pa3BUTHS MMO3HABATEJBHBIX CIIOCOOHOCTEH M aKTMBHOCTH 00YYAIOIINXCsl: TBOPUECKOH MHUIINATHBHI,
OTBETCTBEHHOCTU 1 OPraHU30BaHHOCTH;

-(bopMHpOBaHUSA CAMOCTOATEIbHOCTY MBIILIEHUS, CIIOCOOHOCTEH K caMOPa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U
caMopeaJIN3aLiHN;

-pa3BUTHS UCCIIEJOBATEIbCKUX YMEHHUI.

AynutopHasi caMoCTOsITeNIbHAS paboTa 10 y4eOHOW JUCIUIUIMHE Ha YYeOHBIX 3aHSATHSX MO/l HENOCPEICTBEHHBIM
PYKOBOJCTBOM IIperojiaBarelis U 10 ero 3ajaHuio. BHeayquTopHas camocTosATenbHAA paboTa BbIIOIHAETCA 110
3a/IaHUIO IIperiofiaBaTesisl 0e3 ero HeloCPEeACTBEHHOIO yYacTH L.

Bupl 3aaHuii 17151 BHEay JUTOPHOM CaMOCTOSITENIBHON pabOThl, MX COJIEp)KaHUE U XapaKTep MOI'yT UMETh
BapuaTUBHBIN U AU PepeHIIMPOBaHHBIN XapaKTep, YIUTHIBATh CENU(HKY N3ydaeMoi y4eOHON AUCIUITIMHBI,
VHIVBU/IyaJIbHBIE OCOOEHHOCTH 00YYaloIIerocsl.

KoHTpoJb camocTosATeIbHON paboTh U OIIEHKA ee pe3yJIbTaTOB OpraHu3yeTcs Kak eJUHCTBO JIBYX (hOpM:

- CAMOKOHTPOJIb U CAMOOLIEHKA 00yYaIoIerocs;

- KOHTPOJIb ¥ OLIEHKA CO CTOPOHBI IPENoAaBaTels.

3a4Y€T U 9K3aMCH

DK3aMeH IPOBOAKTCS Yallle BCEro Mo BCeM pasiesaM M3ydaeMoro Kypea. Llenbio sk3ameHa siBisieTcst
(bopMupOBaHKE y CTY/ICHTA HABBIKOB aHAIN3a TEOPETUUECKUX U MPAKTHYECKMX 3HAHWI Ha OCHOBE
CaMOCTOSITEJILHOTO M3y4YeHHUs1 yUeOHOH M Hay4HO# Jmtepatypbl. Ha 9K3aMeH BBIHOCATCS yallle BCero KpyIHsle
TEOPETUYECKUE BOIPOCH. B OT/AEBHBIX CITy4asiX BOIIPOCHI, CBSI3aHHbIE C peasiM3aliell MpakTUIecKux 3agad. Ot
cryzaeHTa Tpedyercs:

- BJIAJICHHE U3YYeHHBIM B X0l y4eOHOrO0 Ipoliecca MaTepruaioM, OTHOCSIIMMCS K pacCMaTpUBaeMbIM
npoGiemMam;

- 3HaHME Pa3HBIX TOUYEK 3PEHHsI [0 COOTBETCTBYIOIIEH MpodiieMe, yMEHHEe COMOCTABIIATh UX MEXAYy cOOO0H;

- yroryOJIeHHbIe 3HAHU S, TIOJyYeHHBIE TIPH MIOMOILH KCIIOb30BAHUS JOTIOTHUTENbHBIX MaTEPUATIOB IPH
MOZATOTOBKE K 3aHATHIO;

- HaJIM4Me cOOCTBEHHOrO MHEHUS 10 00CYKIAEMBIM BOIIPOCAM M YMEHHUE er0 apryMEeHTHPOBATb.

DK3aMeH - 3TO He TOJIBKO (popMa KOHTPOJIsL, HO M METO[, YIITyOJIeHu 1, 3aKpellyIeHUs 3HaHUi cTyJeHToB. Ero
3aj1a4a - 100uThCs OoJiee ryO0OKOro MOHUMAaHHUSI CTYIEHTOM OIpe/IeJIEHHOrO MaTepuaa, MpoOyAnTh y CTyAeHTa
CTpeMJICHHE K YTEHHUIO JOMOJTHUTEIbHON JINTEPaTyPhl.

INoxaroroBka K 9k3aMeHy HAUMHAETCS C KOHCY/IbTALIMH MTPeroJaBateisl, HA KOTOPOW OH pa3bsCHSAET TEMaTHKY
OTIEJIbHBIX Pa3/Ie/ioB, BBI3BABIINX Y CTYEHTOB ONpe/ieJieHHbIE 3aTPyAHEH!s C IOHUMaHUeM, PeKOMEHIyeT
JIMTEpaTypy Ui U3y4YeHHUs U 0OBbsCHSET PoLeNypy NpoBeNeH s k3aMeHa. Ha caMocTosATeIbHyI0 HOATOTOBKY K
9K3aMeHy CTYyIeHTy oTBoauTcs 1-2 Henenn. Meroanyeckue yKa3aHHs JOJDKHBI IOMOYb CTYAEHTaM
LieJIeHalpaBJIeHHO OPraHU30BaTh paboTy MO OBJIAICHUIO MATEPUAIOM U €ro 3alIOMUHAHHIO. [1py MoAroToBKe K
9K3aMeHy CJIe/lyeT, IPexk e BCero, MPOCMOTPETh KOHCIIEKTHI JIEKIMI 1 IPAKTHYECKHX 3aHSATUI M OTMETUTh B HUX
BOIIPOCHI, HanboJIee CIOKHbIE 11 TOHUMaHus1. Takue BOmpockl TpeOyIoT He IPOCTO 3alIOMUHAHKS MaTepuaia, a
IpearoJaraioT 6oJiee riyooKoe NOHUMAHUE CTYJEHTOM CYLIHOCTH pacCMaTpyBaeMBbIX siBjieHui. Ecin kakue-To
BOITPOCHI BEIHECEHB! ITPEIoaBaTeIeM Ha CAMOCTOSITENIbHOE U3yUeHHUE, CIIe/lyeT OOpaTHThC K y4eOHON
JMTEpaType, PeKOMEHJOBaHHOM NperofiapaTe/ieM B KaUeCTBe NCTOYHHKA CBEACHUI.

Dk3aMeH NpoBOAUTCs B hOpMe MHIMBUIYAIBHON Oece/Ibl MPEenogaBaTeisi ¢ KaxIbiM cTyaqeHToM. OObIYHO
MIPEeroAaBaTeNb 331aeT HECKOJIBKO KPATKMX KOHKPETHBIX BOIIPOCOB, TIO3BOJISIOIIMX BBISICHUTh CTETICHb
MOITOTOBJIEHHOCTH CTY/IEHTa K 9Kk3ameny. Jlanee GoJjiee moapoOHO 00CykIaeTcst Kakas-IM00 CTOPOHA TOTrO WITH
HHOTO BOIPOCA, YTO MO3BOJISIET OLIEHUTh YPOBEHb MOHMMaHus. [1o uToram sK3ameHa BHICTAaBIISIETCS

I depeHIpoBaHHast OLIeHKa. DK3aMeH ITPOBOASAT B Yachl, IPEAYyCMOTPEHHBIE KJICHIAPHBIM IJTAHOM
AyAUTOPHBIX 3aHATHH.

10. ITepeyensb nHQ OPMAIMOHHBIX T€XHOJIOTHIA, HCIOJIb3yEeMbIX PH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MPoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs MepedeHb MPOrpaMMHOro odecnedeHnst 1 HH(OPMAMOHHbBIX CIPAaBOYHbBIX
cucTeM (IpH HEO00XO0JUMOCTH)

Crpanuna 19 us 22.
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[Iporpamma auctmruivasl "Anamurudeckas xumus'"; 04.03.01 "Xumus".

[NepeueHs MHPOPMAIIMOHHBIX TEXHOJIOTUH, HCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MpoIiecca MO JUCIUILIIHE
(Momymo0), BKJII0Yasi IepedeHb MporpaMMHOro odecrieueHus: 1 MH(OPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, NPEACTABIIEH B
[punoxennu 3 k paboueil mporpamme JUCHMUIUIAHBI (MOYJIS).

11. Onncanne MaTepHaJIbHO-TEXHHYECKON 0a3bl, HEOOX0IUMOI [IJIsl OCYIIEeCTBJIEHUS 00Pa30BaTEJILHOrO
npouecca no JAUCHUmInHe (MoIyJII0)

MaTepI/IEU'II)HO-TCXHI/I‘{eCKOC obecrieueHre 06pa30BaTeJ'II)HOFO mponecca 1no AMCuuIinHe (MO)IYJ'IIO) BKJTIOYAET B ceOs cieaymomue
KOMIIOHCHTHI:

INomelneHust 17151 CAMOCTOSITENIBHOM pabOThl 00yYaIOIIMXCsl, YKOMIUICKTOBAHHBIE CIIELIMAIM3UPOBAHHON MeOelIbIo (CTOJIBI 1
CTYJbs1) U OCHAIIIEHHbIE KOMITBIOTEPHON TEXHUKOW C BOZMOXKHOCTHIO MOAKIIIOUeHHUs1 K ceTu "MHTepHeT" u obecriedeHrem JocTyra
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTeibhyio cpeny KOV.

VueOHble ayJUTOPUH JJIs1 KOHTAKTHOHM padoTHI C MPeroaBaTesieM, YKOMILIEKTOBAaHHbIE CIIEIMaIN3UPOBaHHON MeOebio (CTOJIBI
U CTYJbS1).

KomrmbioTep 1 IprHTEp AJIS paciedaTKy pa3JaTOYHbIX MaTepHasioB.
MynbTMeaniHAs ayAUTOPHUS.
Crenpanu3upoBaHHasi 1abopaTopHsl.

12. CpeacrBa ajjantanuu npeno aBaHus JUCHUILIMHLI K TOTPEOHOCTAM 00yUYaloIUXCsl HHBAJIU0B U JIHI C
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

HpI/I H€O6XOHI/IMOCTI/I B O6pa3OBaTCHLHOM nponecce MpuMEHAITCA CIICAYIOIUE METOAbl 1 TEXHOJIOIMU, 06H€I“IHIOHII/IC
BOCIIpUsATUE HH(pOpMaHI/IH O6y'~IaIOIHI/IMI/ICH HWHBAJIMAAMU U JIMAMU C OI'PAaHWUYCHHBIMUA BO3MOKHOCTAMUA 3JO0POBbA:

- CO3/IaHKe TEKCTOBOW BEPCHH JIDOOr0 HETEKCTOBOIO KOHTEHTA /IS €r0 BO3MOKHOI'O MPeoOpa3oBaHusl B aJibTEPHATUBHbIC
(bopmbl, yIOOHBIE 1711 Pa3IMYHBIX MTOJIb30BATENIEH;

- CO3JaHMUE€ KOHTCHTA, KOTOpLIf/i MOJKHO NIPEACTABUTDL B PA3JIMYHBIX BUAX 0e3 NOTEPU JAHHBIX UK CTPYKTYPBI, IPEAYCMOTPETh
BO3MOXHOCTH MaCIHTa6I/IpOBElHI/I${ TEKCTa U H306pa)l(€HHﬁ 0e3 NOTEPH Ka4YeCTBa, MPEAYCMOTPETb JOCTYITHOCTb YIIPABJICHUA
KOHTCHTOM C KJIAaBUATYyPbI;

- CO3/laHNe BO3MOXKHOCTEN [J1s1 00yUaIOIMXCsl BOCHIPHMHUMATD OJIHY U Ty ke MH(OPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpUMeEp,
TaK, YTOOBI JIML[A C HAPYIIEHUAMH CIIyXa MOJTy4Yany MH(HOPMALMIO BU3YAIbHO, C HAPYLLEHUAMH 3PEHUS - ayINaJIbHO;

- IPUMCHEHUEC MMPOIrpaMMHBLIX CPE/ICTB, O6€CHC‘II/IBaIOI_[II/IX BO3MOXHOCTb OCBOCHHA HABBIKOB U yMeHPIfI, Q)opanyeM},Ix
,HI/ICHI/IHJII/IHOﬁ, 3a CUET AJIbTEPHATUBHbIX CHOCO6OB, B TOM 4MCJI€ BUPTYaJIbHbIX na6opaTopI/H71 " CUMYJIAIIMOHHBIX TCXHOHOFHP’I;

- IPUMEHEeHHe AUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOJIOIUI 1Sl Hepeaaud HH(BOPMALIK, OPraHU3aliy Pa3InIHbIX (Gopm
WUHTEPAKTUBHOW KOHTAKTHOW paboThl 00yUaIoIIerocs ¢ NpernojaBaTeieM, B TOM Yiciie BEOUHAPOB, KOTOPbIE MOTYT OBITh
VICIIOJIB30BAHBI /Is IPOBEICHMUS BUPTYAIbHBIX JIEKLUI C BO3MOKHOCTBIO B3aMMO/ICHCTBHS BCEX YYACTHHUKOB JUCTAHIIMOHHOTO
00yueHHs], IPOBECHHs CEMHHAPOB, BHICTYIUICHHS C JOKJIAAMU ¥ 3aIUUTHI BBITOJTHEHHBIX paboT, TPOBEASHIsI TPSHUHIOB,
OpraHu3aliy KOJUIEKTUBHOM paboOTHI;

- IPUMEHEHUEC TUCTAHIIMOHHBIX 06p330BaT€HLHLIX TEXHOJIOTUI IUIsL OpraHnu3aniuumn (I)OpM TEKYHIEro u NpoMeKyTOYHOI'O
KOHTPOJIA;

- YBEeJIMYEHUE TPOJOJIKUTEIBHOCTH Claui 00YYaIoIIMMCsl MHBIMIOM WM JIMLOM C OTpAHUYEHHBIMU BO3MOKHOCTSIMHU 3[10POBbSI
¢opm rmpome:xyTOUHOI aTTECTAIMK [0 OTHOLIEHUIO K YCTAHOBJIEHHOW MPOIOKUTEIBHOCTH UX CAAYM:

- IPOAOJIKUTEIIbHOCTU CAa1n 3a4éTa Win 9K3aM€Ha, IIPOBOANMOIO B MMCbMEHHOI Cl)OpMe, - He Oostee uem Ha 90 MHMHYT;

- TIPOJIOJKUTEIPHOCTH MOATOTOBKHM 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IPOBOJANMOM B YCTHOM (popme, - He
6osiee yeM Ha 20 MUHYT;

- IPOAOJIKUTEIbHOCTU BBICTYIUICHUA 06yqa10mer005{ py 3alIUTE KprOBOﬁ pa60T1>1 - He GoJee yeM Ha 15 MMHYT.

[Iporpamma cocrapiieHa B cootBeTcTBUM ¢ TpedoBaHussMu PI'OC BO u yyeOHbIM 1u1aHoM 1o Harpasienuio 04.03.01 "Xumus" n
npouimo noArotoBky "Xumus'".

SAEKTPOHHBH
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Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.11 Anaaumuuecrkas xumusi

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noaroroku: 04.03.01 - Xumus
[Ipoduits moAroToBKM: XuMHs

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2022

OcHoBHas JuTepartypa:

1. 3omotos, 10. A. BBeneHre B aHAUTMTHIECKYIO XUMUIO : yueOHoe rmocoore / FO. A. 3010TOB. - 2-¢ u3n. - Mockea :
Jlaboparopus 3Hanuit, 2020. - 266 c. - ISBN 978-5-00101-892-6. - Tekct : anekTpoHHBIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs
cuctema. - URL: https://e.lanbook.com/book/151516 (mata obpamenust: 24.05.2021). - Pexum noctyma: 1jis aBTOpu3.
M0JIb30BATENEN.

2. Kebentsie, A. V. AHanutnueckasi xumust. XUMHYECKUE METO/Ibl aHaJM3a : yueOHoe rmocodue / A.U. Kebenrses, A.K.
KepHocek, N.E. TanyTs. - 2-e u3n. - Musck : HoBoe 3Hanue ; Mocksa : UTHOPA-M, 2020. - 542 c. - (Bbiciiee oOpa3oBanue:
Bakanaspuar). - ISBN 978-5-16-004685-3. - Tekcr : anekTpoHHsIi. - URL: https://znanium.com/catalog/product/1087946
(mara obpamenus: 24.05.2021). - Pexum gocTymna: 1o MoArucKe.

3. XKebeHnTtsien, A. Y. AHanutrdeckas xumust. XpoMarorpaduduecKkiie MeToIbl aHamm3a : yuebnoe nocodue / A.W. JKebenrses. -
Mumnck : HoBoe 3Hanue ; Mockea: UHOPA-M, 2017. - 206 c. : un. - (Beiciiee odpaszoBanue). - ISBN 978-5-16-104380-6. -
Tekcer : anexkrponnsiit. - URL: https://znanium.com/catalog/product/520527

(nara oopamienus:: 24.05.2021). - Pexxum noctyna: no Hojnmcke.

4. SmuccroHHas (POTOMETpPUS IFITAMEHN U aTOMHO-a0COPOIIMIOHHASI CIIEKTPOCKOIIHS: y4eOHOe 1mocodue A1l CTyJeHTOB 2 Kypca
(v.1.0b) / Kazan. roc. yu-1, XuMm. uH-T uM. A. M. Bytnepoga ; coct. gou. I'apudzsauos A. P. - Dnexrponnsie qanusie (1 daii:
2.7 M6) .- (Kazans : Kazanckuii rocynapctBeHHbi yHuBepeutet, 2009). - 94 c. 3arn. ¢ skpana. - s 2-ro kypca. - Teker :
aneKkTpoHHBIA. - URL:

http://libweb.kpfu.ru/ebooks/07-ICH/07_55_2009_000060.pdf (nata obpamenusi: 24.05.2021). - Pexum gocryna: OTKpBITHIH.

5. Meroauueckoe pyKOBOACTBO K MPaKTUKYMY 110 aHAJTUTUYECKOW XUMHU: TECTOBBIE U KOHTPOJIbHBIE 33/1aHUS 10
9JIEKTPOXMMHUYECKUM MeToAaM aHaim3a / KazaH. roc. yH-T ; cocr.: noil., K.X.H. JI. I'. Illaiigaposa, npod., a.x.H. 3. I
Mensnuesa .- DnekTpoHHble gaHHbe (1 daiin: 0,72 M6) .- (Kazans : Kazanckuii rocyjaperBennsiil yausepeuret, 2007) 26 c. -
3ari. ¢ skpana.- [Ing 2-ro kypca. - Tekcr : anektponHsiii. - URL:

http://libweb.kpfu.ru/ebooks/07-ICH/07_55_2007_000081.pdf (nata obpamenusi: 24.05.2021). - Pexum gocTyna: OTKpBITHIH.

HJomnoJHuTeJIbHASI JUTEpPaTypa:

1. Otto, M. CoBpeMeHHbIe METOIbI aHAMTUYECKON XUMUK: B 2T.: [yueOnuk.]: ITep. ¢ vem. / M. Otro; I1ep. ¢ HeM. mof, pen.
A.B. T'apmamma.-Mocksa: TexHocdepa, 2003. - (Mup xumun).T. 1. M.,2003. - 412 c.

2. Ott0, M. CoBpemeHHbIE METObl aHATUTHYECKOH XUMuUK: B 2 ToMax / Mattuac OtTo; iep. ¢ Hem. noz pell. A. B. 'apmarna. -
Mocksa: Texnocdepa, 2004. - (Mup xumun).T. 2. M., 2004. - 281 c.

3. CnektpodoTomMeTpus : yueOHO-METoqUIecKoe ocodue 1o aHanutiyeckor xumuun / Kaszan. roc. yH-T, XuM. UH-T uM. A. M.

Bytnepoga ; [cocT.: H. U. CaBenbeBa, P. M. Bapnamoga]. - Ka3zans : Kazanckuii rocyaapcTBeHHsli yHuBepeuret, 2009 . - 31,

[1]c.

4. CrotikoBa E.E., Mensaniea 3.11., Etiorna . A. T'unpoxummdecknii aHamms: yaebHoe nocodue. - Kazans: KOV, 2010. - 49

c. - Tekcr : anekrponssiid. - URL:

http://kpfu.ru/docs/F2019931312/Analyt. % C3%E8%E4%F0%EE%F5%E8 % EC%E8%F7%ES5 %F1%EA%E8%E9I%20%E0%ED %E0%]!
(mata oopammenus: 24.05.2021). - Pexum IoCTyIa: OTKPBITHIA.

5. bynaukos I'.K., Maiicrpenko B.H., Bscenes M.P. OCHOBBI COBPEMEHHOTO 3JIEKTPOXUMUYECKOTO aHanu3a. - MockBa:
Mup-bunom JI3, 2003. - 592 c.
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[Iporpamma auctmruivasl "Anamurudeckas xumus'"; 04.03.01 "Xumus".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
F1.0.11 Anaaumuuecrkas xumusi

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 04.03.01 - Xumus

IIpodpuins moAroToBKM: XuUMHS

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo o0pa3oBaTesibHON nporpamme: 2022

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.
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