MHWHOBPHAYKH POCCHUHN
(penepajibHOE rocyapcTBEHHOE OI0KETHOE 00pa30BaTe/JIbHOE YUPeKIeHHEe
BbICILIEr0 00pa3oBaHus
«HuKeropoacknu rocy1apcTBeHHbIH TEXHHYECKHH YHUBEPCUTET
uM. P.E. AnexkceeBa» (HI'TY)

OO6pa3oBarebHO-HAYYHBI HHCTUTYT
(OU3NKO-XMMHYECKUX TeXHOI0THH 1 MarepuagoeacHus (MDXTuM)

«YTBEPXIAIO»
[IpopekTop no
y4eOHO-METOIMYECKON paboTe

MBamkun E.T'.

11 depans 2026 1.

PABOYASA ITPOT'PAMMA JIUCIIUITJIMHBI

b1.b.8 AnaauTnyeckasi Xumusa U QU3NKO-XUMUYECKHE METOAbl AHAJIN3A
(MHIEKC 1 HAMMEHOBAaHUE AUCIUILIMHBI TI0 YIeOHOMY TIIaHY )

JUTS TIOATOTOBKH OaKajJaBpOB/CTICIIAATNCTOB/MAaruCTPOB

Hanpasnenue noaroroBku: 18.03.01 «Xumudeckast TEXHOJIOT U

Hanpasnennocts: «TexXHOTOTHS 3IEKTPOXUMUUYECKUX TPOU3BOJCTBY», « XUMHUECKAsi TEXHOJIOTUs
MPUPOJIHBIX IHEPIOHOCUTENEH U YITIEPOIHBIX MATEPHATIOB)

®opma 00yueHHs: OUHas

I'ox magaa nmoarorosku: 2025
Brimyckatomas kadenpa: TOIInXOB
Kadenpa-pazpadorunk Hb

O6bem nuctumIuHer: 324/9
[TpomexyTouHas aTTeCTalus: 3a4eT, SK3aMeH

Pazpaborunk(un): Kanununa A.A. K.X.H., IOIEHT

Hwxnuit Hosropon, 2026 rox



PabGowyas mporpamMma AMCUMIUIMHBL:  pa3paboraHa B cooTBeTcTBUM ¢ DeaepalibHbIM
TOCYJIapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIApTOM Bbicmiero obpazosanusi (PI'OC BO 3++) mo
HarpaBieHnut0 noArotoBkn 18.03.01 «Xumuueckas TEXHOJIOTUSA», YTBEPKIACHHOIO IPUKA30M
MHWHOGBPHAYKHU POCCUU

ot 07 aBrycra 2020 r. Ne 922 Ha ocHOBaHuM yueOHOro miaHa, npunstoro YMC HI'TY

nporokoi ot 12.12.2024 1. Ne 10.

Pabouas nporpamma ogo6pena Ha 3acenannu Y MC HI'TY nporokon ot 10.02.2026r. Ne 27

Pabouas nporpamma 3apeructpupoBana B YMYV perucrpanuonssiii Ne  18.03.01-x-39

Haganeauk MO /E.I'. CeBprokoBa/

(moamuce)

3aBenyromias oraenaom komiuiekroBanus HTh /H.N. Kabauuna/

(moamuce)



COJAEPKAHUE

1. lenb ¥ 327291 OCBOCHUS JUCIIHIIIIHBL. ....cceeeeeeeeieerrerreeeeeeeeiaensrsereeesessssasssssssseseessssssssssseeens 5
2. MecTo UCITUIUIMHBI B CTPYKTYPE 00pa30BATEITBHOM MPOTPAMMBI .......ccvvveeereeerereeenereeenenenns 5
3. Komnerenuuu obydaromierocs, GOpMUpPYEMbIE B pe3yIbTaTe OCBOCHUS AUCIUILIUHBL ....... 5
4. CTPYKTYpa U COJIECPKAHUE TUCTIHTITHHBL. . .. v e uttentteenteenneeanteenneenneeenaeenneeaneeennenn 12

5. TGKYHIHﬁ KOHTPOJIb YCIIEBAEMOCTH U IMMPOMECIKYTOYHAA aTTECCTAlUA 110 UTOraM OCBOCHUA

D104 (0100700010702 0 CURUEEU RO PPPRRN 25
6. Y4eOHO-METOAMYECKOE O0SCIICUCHUE TUCTIMTUTHHBL. . ... ustentseenseenneeaneeeneanneeannenns 32
7. NabOpMaIMOHHOE O0ECTICUCHUE MCIIATIITIHBL .....veveveereeeeereeeeeenreeseeesseeseesnseenseesssesnseesseens 34
8. O6pazoBaTenbHBIC pecypchl At MHBAMIOB M kil ¢ OB3.................o. 36

9. MaTepI/IaHBHO-TeXHI/I‘IeCKOG O6CCHC‘I€HI/I6, HGO6XO,Z[I/IMOG U1 OCYHICCTBIICHUA

00pa30BATENBHOTO MPOLECCA TIO UCTIHTITHHE . ...t vveueeneeeeeeneenteeneenaeaneeneenaeaneaneannens 36
10. MeToauueckue peKOMEHAANN 00YJIatOIUMCS [0 OCBOSHHUIO TUCIHUIIIHHEL. . . ............. 37
11.0ueno4yHbIC CPEACTBA IJISI KOHTPOJISI OCBOCHUS TACTIUTITHAHBL. .\ v uveeeeeenneenneeanneannss 39


C:\\Александра\\AppData\\Users\\PC\\Downloads\\1557841726_rpd (2).doc#_Toc528058757
C:\\Александра\\AppData\\Users\\PC\\Downloads\\1557841726_rpd (2).doc#_Toc528058758
C:\\Александра\\AppData\\Users\\PC\\Downloads\\1557841726_rpd (2).doc#_Toc528058759
C:\\Александра\\AppData\\Users\\PC\\Downloads\\1557841726_rpd (2).doc#_Toc528058766
C:\\Александра\\AppData\\Users\\PC\\Downloads\\1557841726_rpd (2).doc#_Toc528058766
C:\\Александра\\AppData\\Users\\PC\\Downloads\\1557841726_rpd (2).doc#_Toc528058769

1. HEJIN 1 3AJAYHN OCBOEHUA JUCIIUIIJIMHBI (MO Y JIS)

1.1. IeassMu ocBOeHHUSI AMCHUILUIHHBI « AHATUTHYECKAS XUMHUS U (U3NKO-XUMHUYECKHUE
METOJbl aHalu3a» sBIseTCS (OPMHUPOBAHHE Y CTYACHTOB OCHOBHBIX IOHSATUM, 3HAHUU U
HaBBIKOB B O0JIACTH TEOPETUYECKUX OCHOB AHAIMTUYECKOM XHWMHH, CHUCTEMHBIX 3HAHUU
TEOPETUYECKMX OCHOB COBPEMEHHBIX XUMUYECKUX U (PU3UKO-XMMHUYECKHMX METOJ0OB aHAIIM3a,
AQHAIUTUYECKUX METOJUK M TPUEMOB, CTATHCTUYECKON 0OpabOTKM pe3ynbTaToB aHaiu3a, a
Tak)Ke MPUMEHEHHUE ITUX METOJIOB JIJISl aHAIM3a KOHKPETHBIX MPAKTUYECKUX 0OBEKTOB U Pa3BUTh
HaBBbIKM IPAKTUYECKOIO HCIIOJIB30BAHUSA TEOPETUYECKUX 3HAHUM A PEIICHUS KOHKPETHBIX
3a1ad.

1.2. 3aga4m ocBOeHMS TUCHUIIUHBI:

- M3YYCHHE TEOPETHUECKUX OCHOB XHMHUYECKHX W HEKOTOPHIX (PUIUKO-XHMHUYECKHX
METO/I0B aHaJIN3a;

- O3HAKOMJICHHE C MPUHIUIAMHU pabOThl OCHOBHBIX TPUOOPOB, UCTIOIB3YEMBIX B (PU3UKO-
XUMHUYECKHX METOJaX aHaJIM3a;

- U3y4YEHHE METPOJOTUYECKIX OCHOB aHAIUTUYECKOU XUMHUH,

- 03HAKOMJIEHHE C METOJIaMH, HIIMPOKO HCIIOJb3YEMbIMH B COBPEMEHHON aHAIMTUYECKON
MIPaKTHUKE;

- JlaTh IPEJCTaBICHUE O COBPEMEHHOM COCTOSHUU M IYTAX Pa3BUTHS aHAIUTHYECKOU
XUMHU ¥ (PU3UKO-XUMUYECKAX METOJIOB aHAIIN3a, HX POJIU B HAYKE U TEXHUKE;

- pPa3BUThb CaMOCTOSITENIBHOCTh B NPUOOPETEHMM HAay4YHBIX 3HAHUH U  OIBITA
AKCTICPUMEHTAILHON PabOTHI.

2. MECTO JJUCHUAILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOI' PAMMBI

2.1. VY4eOHast IMCHHUILIMHA <«AHAJIUTHYECKAss XUMHA H (PU3NKO-XMMHYeCKHe
MeTOAbl AaHaJIM3a» BKIIOYEHA B 00sA3aTENbHBIM NepeyeHb JUCHMILUIMH 0a30BOM dacTu
o0Opa3oBaTeNbHON MporpaMmbl BHE 3aBHCHUMOCTH OT €€ HamnpaBiIeHHOCTH (Mpoduiis).
JucnunnuHa peanu3yetcs B cooTBeTcTBUM ¢ TpeboBanusamu OI'OC, OIT BO u VII, mo nanHomy
HAIPaBJIECHUIO MOJITOTOBKH.

JlucuuniuHa OCHOBBIBaeTCsl Ha 0a30BBIX 3HAHUSX, MOJYYEHHBIX CTyACHTAMHU MpH
U3yYeHUHM JUCIMIUIMH «Martematuka», «®Pusukay, «OOm@as W HEOPraHWvecKas XHUMHUS»,
«Opranuueckas XuMus», «XUMHUS JIEMEHTOBY, TJIe OHU MPHOOPETaI0T HE0OXOAUMBIEC 3HAHUS 110
CTPOCHUIO BCHICCTB M HAIIPABJICHHOCTU XUMHUYCCKHUX MPOLECCCOB, BBOAUTCA IMOHATHUC CKOPOCTHU
XUMHNYCCKHUX peaxunﬁ. I[JI?I YCBOCHUA JUCHUINIMHBI CTYACHT OOJDKCH BJIAACTH XUMHYECKOH
TepMI/IHOHOFI/ICI\/’I; IIOHUMAaTh CMbICII XHMHUYECCKHUX q)OpMy.]'I U CHMBOJIOB, HHICEKCOB H
KOA(p(GUIMEHTOB B XMMHUYECKHUX YPaBHEHHSIX DPEaKIMil; UMETh NpeACTaBieHUS 00 OCHOBHBIX
KJlaccaX HEOPraHMYeCKMX M OpPraHMYECKHUX COCJMHEHUH; IOHUMATh pPa3IUYUue MEXIy
XUMHUYECKUMH U (PU3MYECKUMHU SIBICHUSIMH; UMETh MPEACTaBIeHUE 00 aTOMHO-MOJIEKYISPHOM
YYEHUU; UMETh HABBIKM PEIICHUS IPOCTEHIINX PACYETHBIX 3a1a4.

JlucuuiuinHa «AHaIUTUYECKass XUMHSA M (U3UKO-XMMHUYECKHE METOJbl aHaIu3a»
SIBJISIETCS. OCHOBOTIOJNIATAOINEH I M3YUYCHHS psifa OOIIEHAYYHBIX U CHEIHATBHBIX JUCIUTLINH,
CBSI3aHHBIX C XHUMHEH. HpI/IMepaMI/I TaKuX AJUCHUIIIIMH ABJIAIOTCA: «Dum3nyeckas XUMUA»,
«Kommonanas xumus», «Kopposust u 3ammra meramioBy, «O0mas XuMuueckasi TEXHOJIOTHS,
TAC UCIIOJB3YIOTCA YMCHHUA U HABBIKU, ITOJIYUCHHBIC CTYACHTAMU IIPU U3YYCHUU AHATUTHYECKOH
XUMHUM ¥ (QU3MKO-XMMHYECKMX METOJOB aHajlu3a, peIIeHHs pacyeTHbIX 3a7ad, u



c(OpMUPOBAHHBIE KOMIIETCHIIMUA B OIpPEICICHHH BO3MOXXHOCTU M OCOOEHHOCTEH MpPOTEKaHUs
XUMHYECKHUX TPOIIECCOB.

3HaHWsI, YMEHUS W HAaBBIKW, IOJTYYCHHBIE YYAIIUMCS TPU H3YUYECHUH TUCITUTUIAHBI
—«AHanUTHYECKass XUMHUA U (PU3MKO-XUMUUYECKHE METOJbI aHaIu3a» OyIyT HEOOXOIUMBI IS
OCBOCHUS TTOCIIEAYIOMUX KYpCOB 0a30BOTO M MPOPECCHOHATBHOTO KA «DU3HdecKas XUMHU,
«Konnougnas xumus», «Kopposus u 3amura MeTauioBy, «O01as XuMudyeckasi TEXHOJIOTUS» U
Ip., a TakkKe TMpH TMOATOTOBKE, BBIMOJIHEHWH U 3alIUT€ KYPCOBBIX U  BBITYCKHOU
KBaM(UKAIIMOHHONW pPadOT, MpH pElIeHUU HAYYHO-HCCIEIOBATEeIbCKUX 3alad B Oymylien
npohecCHOHAEHOM e TEIBHOCTH.

CBsi3p JaHHOW IUCIHUIUIMHBI CO CIEIUANTH3aIel 00ydaromierocss peamusyercs Mpu
PAaCCMOTPEHUH XHMHYECKUX PEAKIMH U MPOILECCOB C YYETOM YCIIOBHUH, U MEXaHH3MOB HUX
NPOTEKaHUsI, CBOHCTB OTACIHHBIX CHCTEM W METOJOB HWCCIEAOBAHUS M aHAIM3a (U3HKO-
XUMHYECKHX TPOIICCCOB.

OCOOCHHOCTBIO JHUCHMIUIMHBI SIBIIICTCS TPOBEJACHUE JIA0OpaTOpHBIX pPabOT, dYTO
MO3BOJIET MPUOOPECTU CTYJAEHTaM YMEHHUsl paboTaTh ¢ XUMUYECKUMH peareHTaMu, MocyIou U
npubopaMu, OCYIIECTBIATh XUMHUYECKUN HKCIEPUMEHT W MPOBOAWUTH IEPBUYHBIE Hay4YHbIC
uccienoanus. B maboparopHbie pabOThl BBEAEHBI DJIEMEHTHI, MOBBIIIAIOIINE WHTEPEC
CTYJIEHTOB K HUM U UX IO3HABATEIbHYI) AaKTUBHOCTH. [[JIsi TOBBINICHUS TMO3HABATEIHHOU
AKTUBHOCTH CTYJICHTOB M MIPHOOPETEHUSI NMH MEPBUYHBIX HABBIKOB HAYYHOTO WCCIICJIOBAHHUS, B
9TH JiabopaTopHbIe pPaOOTHI BBEIEHBI JJCMEHTBHI HAYYHOTO HCCJCJIOBaHUSA, KakK-TO: a)
CaMOCTOSITCIIEHO BBIOPATh PEAKTHBBI I IPOBEICHUS PEaKIWH, OICHUTh M OOBICHUTH
MOJTyYEHHBIA Pe3yJIbTaT; 0) OOBSICHUTH NMPOTCKAHUE OJHON PEAKIIMH M HE MPOTCKAHHE JIPYTOM,
Ha MEePBBIN B3I MOAOOHOM, peaklny; B) MpecKa3aTh MPAKTHYECKOE 3HAYCHHUE TOW WU MHOU
peaKIuu, CONPOBOXKIAIOICICS HEOOBIYHBIM YPHEKTOM, U T.J.

PaGouass mporpamma AUCHMILTUHBI «AHaJIUTHYECKas XUMHUA M (DU3HKO-XUMHYECKHE
METOJBl aHANM3a» I WHBAIMAOB M JIHMIl C OTPAHUYCHHBIMHU BO3MOXKHOCTSMH 3/IOPOBBS
pa3zpabarbIBaeTCsl WHAUBUAYATbHO C YYETOM OCOOCHHOCTEH TMCUXO(U3MUECKOTO pPa3BUTHSI,
WH/IMBU/TyJIbHBIX BO3MOKHOCTEH M COCTOSIHUS 3/IOPOBBSI TAKUX 00YJAFOIIHXCS.

3. KOMIIETEHIHUH OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JMCIIAITIJIMHBI (MOAYJISA)
[Ipouecc wu3ydeHHs] AMCUMIUIMHBI (MOXIYyNA) «AHAJIWTHYECKas XUMHS U (U3BHKO-

XMMHYECKHE METO/Ibl aHaJIN3a» HaIlpaBJICH Ha!

- (hopMupOBaHUE JIEMEHTOB CleAyOMUX KommneTeHui B coorBerctuu ¢ OITOIT BO no
HaIpaBJICHUIO MOATOTOBKH (criennaibHOCTH) 18.03.01 «XumMudeckass TEXHOJIOT U :

a) obmenpodeccuonansueix (OIIK): OIIK-1, 2, 5.

Tabauya 1 - Dopmuposanue KomnemeHyuil OUCYUNIUHAMU

Haumenosanue

oucuunIuH,

dopmupyrowux Cemecmpol, hopmuposanus KomnemeHyuil OUCYUNTUHAMU
KoMnemenuyuto

COBMECHHO

1 | 2 | 3 | 4 | 5 | 6 | 7 | &
OIIK-2

Wudopmarnka v
(b1.B.2)




Haumenosanue
OUCUUNTIUH,
dopmupyrouwux
KOMRemeHyuio
COBMECHIHO

Cemecmpul, hopmuposanus Komnemenyuii OUCUUNIUHAMU

Martematuka (b1.5.3)

OOwas u
HEOopraHuueckas
XUMUS

(b1.5.4)

AHanuTHYeCcKas
Xumus U pusnko-
XUMHYECKHEe METOAbI
anajm3a (b1.B.8)

HuxenepHas rpaduka
(b1.B.9)

XUMHUS 3J1EMEHTOB
(B1.B.11)

Ousuka (b1.5.12)

OpFaHI/I‘IeCKaH XUMUS
(B1.5.15)

Opraanyeckast XUMUS
11 (b1.5.16)

WNudopmannonusle
texHonoruu (b1.5.18)

IIpuknannas
mexanuka (b1.5.20)

NN NN

IIpoueccer n
MEXaHHYECKHe
anmnaparbl
XUMHUYECKUX
TIPOU3BOJICTB
(b1.5.21)

dusnueckass XuMus
(51.5.22)

JlakokpacouHblie
nokpeitus (b1.5.24)

DNEeKTPOTEXHUKA U
MIPOMBIIILICHHAS
JNEKTPOHUKA
(b1.5.26)

OO01mass XuMHU4YeCcKast
texHonorus (b1.5.27)

Kommonanasg xumus
(b1.b.10)

TToaroroska x
MIPOIeIype 3aIIUTHI H
zammTa BKP (B3.J1.1)

OIIK-4

AHaJnTHYeCKAs
Xumus 4 pusuko-
XHMHYECKHE MEeTOIbI
anaju3a (b1.B.8)




Haumenosanue
OUCUUNTIUH,
dopmupyrouwux
KOMRemeHyuio
COBMECHIHO

Cemecmpul, hopmuposanus Komnemenyuii OUCUUNIUHAMU

IIpoueccer u
MEXaHHNYCCKUC
anmnaparbl
XUMHUYECKUX
TIPOU3BOJICTB
(b1.5.21)

IToaroroBka k
MIPOIEype 3AITUTHI H
zanmra BKP (B3.J1.1)

OIIK-5

AHaauTHYeCKas
xumus 4 puzuko-
XHUMHYECKHE METO/IbI
anaju3a (b1.5.8)

XHUMUS 3IEMEHTOB
(B1.B.11)

Omsnka (b1.5.12)

OpFaHI/I‘IeCKaH XUMUS
(B1.5.15)

Opraanyeckast XUMUS
11 (b1.5.16)

IIpuknannas
mexanuka (b1.5.20)

IIpoueccer u
MeXaHUYECKHE
amnmaparsl
XAMHYECKUX
TIPOU3BOJICTB
(b1.B.21)

dusnyeckas XuMus
(b1.b.22)

DNEeKTPOTEXHUKA U
MIPOMBIIILICHHAS
INEKTPOHUKA
(b1.5.26)

TTonroroska x
MIPOIeype 3aIIUTHI ’
zammrta BKP (B3.J1.1)




INEPEYEHD IIVTAHUPYEMBIX PE3YJIBTATOB OBYYEHUA 110 JUCHUIIJIMHE, COOTHECEHHBIX C

INVIAHUPYEMBIMU PE3YJIBTATAMMU OCBOEHUA OIl

Tabnuya 2- Ilepeuens naanupyemulx pe3yivmanmog 00yuenus no OUCYUNIUHE, COOMHECEHHBIX ¢ NIAHUPYEMbIMU PE3YIbMAMAMU 0C80CHUS

Koa n OueHoYHbIE CPEICTBA
Kon n HAUMEHOBAaHHE
HanMeHOBaHHe HHAHKATOPA IInanupyemsle pe3yJbTaThl 00y4eHHS M0 AUCHHUILINHE Texymero IIpoMe:xxyTOYHOM
KOMIICTCHIIMU JOCTUKCHUA KOHTPOJIA arTrecralumu
KOMIIETCHIIUN
3HATbD:
HOIIK-2.1.
- MeTomel  0OpaboTKh BJAJIETbD:
Hcnonvszyem
SKCIEPUMEHTATBHBIX - cocobamu
Mamemamuyeckue YMEThb:
IaHHBIX, B TOM YHCIJIE C 00paboTku u
Memoovl 0151 peuieHust - 00pabaTeIBaTh
MIPUMEHEHHEM MPEACTaBICHUS
3a0au pe3yNbTaThl aHAIN3a
. | KOMIIBIOTEPHOTO Ppe3yJbTaToB
npogheccuonanrvbHoll
HPOrpaMMHOTO HCCIIEIOBAHMS
desmenbHOCMU
obecrieueHust
BJIAJETD:
YMEThb: - TEOPETUYECKUMU
- KonTponbsheie
OIIK-2. Criocoben HOIIK-2.2. - OCYILIECTBIISITH | 3HAHUSIMH B 00JacTH
3HATbD: BOIIPOCHI K
HCIIONIb30BATh Hcnonvzyem poOOTIOATOTOBKY, METOJIOB XMMHUYECKOTO
- OCHOBBI METOJIOB 0TYETaM 1O
MaTeMaTH4ecKue, Qusuueckue memooul BEITIOJTHATH " ¢busmKo-
XUMHYECKOTO U (PHU3HUKO- 1a60paTOPHBIM Bomnpocsr k 3aueTy
¢busnueckue, GUNKO- oA pewienus 3a0ay HCCIICIOBAHUS B| XMMHYECKOTO aHaJm3a
. | XUMHYecKOro aHanusa paboram (36 mT)
XUMHYECKHE, npogeccuonanbHoll COOTBETCTBUHU CO| BEIIECTB, HAaBBIKAMH
BEIICCTB - 3aganus K Bomnpocs! k 3k3aMeny
XUMHUYECKHE METO/IbI OdeamensHocmu CTaHIAPTHBIMHU paboThI Ha
MTMCbMEHHBIM (39 )
JUTS peleHns 3a1ad METOIUKaMHU AHATUTHYECKOM
o KOHTPOJILHBIM
npodeccnoHanTbHOM 000pYI0BaHHUH
JeSTENBHOCTH BJAJETD: paoram no
YMETb: pasznenaM
BEIOMPATh METOJbI| TCOPETHHACCKIMH
HUOIIK-2.3. P MU Spamuamu B o6mactu
3HATD: HCCIIeIOBaHMs 00pasia
Hcnonvzyem gusuxo- METOJIOB XMMHUYECKOTO
- OCHOBBl  METOJIOB |B 3aBHCHMOCTH OT €O
XumudecKue mMemoobvl u ¢usmKo-
XMMHUYECKOTO M (PU3HKO- |arperaTHoro
071 peutenus 3a0ay XMMHUYECKOTO aHalln3a
. XMMHYECKOTO  aHaJM3a |COCTOSHUS,
npogeccuonanvHoll BEIIECTB, HABBIKAMHU
BEIICCTB COJIePKAHUS
desmenbHOCIU paboTsl Ha
aHAIN3APYEMOTO
BeIECTEA 1 AHATUTHYECKOM
B 7P 000pyIOBaHHH
HOIIK-2 4. 3HATbD: YMEThb: BJAJETD:




Koa u OueHoYHbIE CPeICTBA
Kon n HAUMEHOBAaHHE
HAUMEHOBaHHE HHAMKATOpa IInanupyemble pe3yJbTaThl 00y4eHHs M0 AUCHHUILINHE Texkyiero IIpome:xxyTOYHOM
KOMIICTCHIIMU JOCTUKCHUA KOHTPOJIA arrecralumu
KOMIICTCHIIUU
Hcnonvzyem - OCHOBBI METOJIOB |- BBIOMPATh METO/BI| - TEOPETHICCKUMHU
Xumuyeckue Memoosbl |XUMHYECKOTO H (PH3HUKO- | HCCIeOBaHUA 00pasma| 3HAaHUSIMH B O0JIACTH
0715 pewieHus 3a0a4 | XMMHYECKOTO aHau3a |B 3aBHCHMOCTH OT €ro| METOJ0B XUMHYECKOTO
npogeccuoHanvbHol | BeIecTB arperaTHoro 1 pU3UKO-
OessmenbHOCmu COCTOSIHUS, XMMHUYECKOTO aHaJIH3a
COJIepIKaHuUs BEIIIECTB, HABbIKAMHU
aHaIN3UPYEMOTO paboThI Ha
BEILIECTBA U JIp. aHAJTMTUYECKOM
000pyI0BaHHH
OIIK-4. Criocoben
o0ecrieynBaTh
IIpOBECHNE
TEXHOJOTUIECKOTrO
3HATD: BJIAJIETh:
mpotiecca,
- OCHOBHBIC  TOHSTHS, - METOlaMU
HCIIOJIb30BATh
HOIIK-4.2. CBSI3aHHBIE CO CPEICTBAMH MIPOBEACHUS - KonTpomnsHsie
TEXHUYECKHE o YMEThb:
Hcnonvzyem H3MEpEeHUH; ¢busnuecKux BOIPOCHI K
cpeacTBa At - UCIIOIb30BaTh .
mexHuuecKue - OCHOBHBIE (hU3UUECKHe H3MEpeHNH; oT4yeram 1o
KOHTPOJIS TEXHHUYECKHUE CPEJNICTBa
cpedcmea 0ns BEJTMYHHBI u uX - 1a00paTOPHBIM
rapameTpoB JUIst KOHTPOJIS
KOHmMPOsi NPOU3BOJIHBIE; 9KCIIEPUMEHTAIBHBIMU | paboTaM
TEXHOJIOTUYECKOTO rapameTpoB
N napamempos - CcmocoOBbl  BBIpaKCHHS METOJlaMU - 3agaHus K
npolriecca, CBOWCTB . TEXHOJIOTUYECKOTO
. MEeXHON02UYecKo20 | KOHIIEHTpaLUil U COCTaBOB . OIpeeIeHUs MUCEMEHHBIM
CBIPBSl M TOTOBOM . nporecca, CBOWCTB
npoyecca, ceoricmé | (}pa3, OCHOBHBIE METOJBI . | dusnueckux U | KOHTPOJBHBIM
MPOAYKITUH, . CBIpbSl W TOTOBOH
ChIPLAL U 20MOBOU AHAITN30B: BECOBBIE, ($U3UKO-XUMUYECKUX | paboTam 1o
OCYIIECTBIISATh MPOYKIUH N
npooyKyuu OIITHYECKUE, CBOUCTB  CBHIpbSI U | paszienam
HU3MCHEHHE
INEKTPOXUMHUYECKHE, MPOJyKTOB ero
rnapameTpoB
(DUBUKO-XMMHYECKHE repepaboTKH
TEXHOJOTUIECKOTr0
mpotiecca npu
W3MEHEHUHU CBOMCTB
CBIPbsI
OIIK-5. Criocoben HOIIK-5.1. Cnocoben | 3HATD: YMEThb: BJIAJETD: - KonrpoubHble
OCYLIECTBIISITH ocywecmsisims - mpaBwia paboThl B|- MOAOUpPaTH METOJMI| - TEOPETHYECKUMH | BOIPOCHI K
OKCIIEPUMEHTANIBHBIE | 9Kcnepumenmanvhvle |1abopaTopuu B IEJIOM U C|HCCIEAO0BaHUS 3HAHMSAMHM B O0JIACTH | OTYETaM IO
UCCJIEJOBaHHUS U uccnedo8aHus u AQHAJIUTHYECKUM 00pasloB M BELIECTB B| XMMHYECKOr0 aHau3a | JabopaTOpHBIM
WCIIBITaHHUS 110 UCHLIMAHUS NO 00opyioBaHUEM U | 3aBUCHMOCTH oT| o ¢usuKo- | paboram




Koa u OueHoYHbIE CPeICTBA
Kon n HAUMEHOBAaHHE
HAaNMeHOBaHHe HHIMKATOPa IInanupyemble pe3yJbTaThl 00y4eHHs M0 AUCHHUILINHE Texkyiero IIpomexyTouno
KOMIICTCHIIMU JOCTUKCHUA KOHTPOJIA arrecralumu
KOMIICTCHIIUU
3aJlaHHOI METOMIUKE, | 3a0aHHOU MemoouKe, |NOCYJOH, B YaCTHOCTH KJacca, YHCTOTHI, | XUMHUYECKUX METOJIOB | - 3aJaHusl K
MPOBOJIUTH npoeooums ($a30BOro  COCTOSIHUSI| UCCIICAOBAHUS MUCEMEHHBIM
HaOJIOICHUS U HabM0OeHUs U IpOOBI 1 JIp. KOHTPOJIBHBIM
U3MEPEHUS C YUEeTOM uUsMepeHust ¢ yuemom paboram 1o
TpeOOBaHUIl TEXHUKH | mpebosaHuti mexHuku pasnenam
0€e30I1aCHOCTH, be3onacrnocmiu,
00pabaThIBaTh U obpabamvieams u
HHTEPIPETHPOBATH uHmepnpemupo8ams
OKCIIEPUMEHTAIIBHBIE | OKCHEpUMEHMAlbHbIE
JTAaHHBIE oaHHble
YMEThb:
- OCYIIECTBIIST
3HATb: yit
poOOIOAr0TOBKY,
- OCHOBBI METOJIOB - KonurposnbHbie
KOJINYECTBEHHOTO BLITOMHATE - afatus B BOTPOCHI K
COOTBETCTBUHU c| BJAJAETb:
HOIIK-5.2. I[Ipogooum |ompeneneHus BEIIECTB, N OT4YETaM I10
BBIOpaHHO - TEOPETHYCCKUMH
Heobxooumbvle MPUHITATIBI, JISKANUe B . 1a00pPaTOPHBIM
METOAMKOH; paboTaTh ¢ | 3HAHUAMH B O00JaCTH
HaO0OeHUs u OCHOBE XHMHUYECKUX H paboram
XUMHUYCCKNMHU XUMHYCCKOI'O aHaJInu3a
usmepenust ¢ yuemom |GU3UKO-XUMHYECKHUX . - 3agaHus K
N peakTHBaMHu, MOCYIOW | U ¢bu3mKo-
mpeho6anull mexHuKyu | MeTO/IOB aHaJM3a, MUCHMEHHBIM
u 000py/IOBaHHEM, | XUMHUECKHX METO/IOB
bezonacrnocmu 0COOEHHOCTH KOHTPOJILHBIM
HEOOXOAMMBIMH  JJIsl | UCCIIEOBAHMS
HCIIOJIb30BaHUS  METOJIOB paboram 1o
BBITTOJTHEHHSI
JUIL aHAM3a Pa3lInuHbIX paszenam
XHUMHYECKOTO u
00BEKTOB HCCIICAOBAHUS
(U3UKO-XUMUYECKOTO
HCCIICIOBAHUS
YMEThb: BJAIETD: - KonrposnbHeie
- o0OpabatbIBath | - TEOPETUIECKUMHU | BOTIPOCHI K
HOIIK-5.3. pe3yIBTATHI 3HaHUSMH B 00JacTH | OT4eTaMm Io
Obpabamvieaem u 3HATD: HCCIICIOBAaHMA, B TOM | 00paboOTKH 1a00pPaTOPHBIM
unmepnpemupyem - MeroJpl O0pabOTKM W |4Kcie C TOMOIIBIO| pe3yJbTaToB aHaiu3a, | paboram
nonydeHHvle Hpe/ICTaBICHUS CHElHMaTM3UPOBAHHOIO | HaBbIKaMH paboThl € | - 3ajaHus K
IKCHEPUMEHMATIbHbIE | PE3YJIHTATOB aHAIM3a KOMITBIOTEPHOTO AHATTUTHYECKUM MTUCHMEHHBIM
oaHHble POrPaMMHOTO o0opynoBaHuEM U | KOHTPOJIbHBIM
obecrieueHus, npaBwiaMu paboThl ¢ | paboram 1o
0OpPMIISTH TEXHUYCCKOH paszzenam
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Kon u

OueHoYHbIE CPeICTBA

Koa n HaNMMeHOBaHHeE
HAaNMEHOBaAHHE HHINKATOpPA I[lnanupyemMsble pe3yabTaThl 00y4eHHs MO JUCHUIINHE Texymero IIpome:xyTOUHOI
KOMIIEeTeHIINH JOCTHKEHHUS KOHTPOJIA aTTecTanum
KOMIIeTeHIITHH
pE3yJIbTaThl aHAJIN3a B HOKyMeHTaI_II/Ieﬁ.
COOTBETCTBHUU C
yCTaHOBHCHHLIMI/I
NIpaBUIIAMH,
HHTEPIPETUPOBATH
HOHy‘IeHHLIe
pE3YJIbTAThI
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4. CTPYKTYPA U COAEP KAHUE JUCIUIIJIMHBI

4.1 Pacnpenesienue TPyA0EéMKOCTH IMCIHUILIMHBI 110 BUIaM padoT Mo ceMecTpam
OO6mas Tpyao€MKOCTh AMCHUIIIMHBI cocTaBisieT 10 3adyeTHbIX eauHuI, 360 dacos,
pacmpe/esneHre 4acoB o BUiaM paboT ceMecTpaM MpeJICTaBiIeHo B Tabmuie 3.

Taonuua 3 -Pacnpedenenue mpyooémkocmu OUCYUNIUHBL O 6UOAM PADOM NO cemecmpam

TpyaoéMKoCTh B Yac
Bua yueOHoii paGoThI Bcero | B T1.4. mo cemecTtpam
yac. Ne cem 2 | Ne cem 3
DopMAT H3ydeHus! AHCIHILIHHb] C UCIOJIb30BaHUEM DJIEMEHTOB
AIIEKTPOHHOTO 00YYeHHUs
Oo01mast Tpya10éMKOCTh JUCHUILIMHBI 10 YICOHOMY IUIaHY 324 108 216
1. KonrakTHasa padora: 161 54 107
1.1 AyauTopHasi padoTa, B TOM 4HcJIe: 153 51 102
JIEKIIUU 51 17 34
J1a00paTOPHBIS 102 34 68
MIPAKTHYECKHE
1.2 KonTpoJsbHo-camocTosiTe/IbHAs padoTa 8 3 5
KypcoBas paboTa/KypCOBOii MPOEKT
TEKYIIMH KOHTPOJIb, KOHCYIbTAIIMU T10 JUCIUIIIMHE 2 1 1
KOHTaKTHas paboTa Ha MPOMEKYTOYHOM KOHTPOJIE ) )
(’K3aMeHe)
pedepar, pacueTHO-Tpadudeckas pabora, KOHTPOIbHAS 4 ) )
paboTta
2. CamocTosiTeJibHasi padoTa 163 54 109
1. camocTrosiTenpHas paboTa (CaMOCTOSATETLHOE H3YUCHHE
paszenoB, CaMONOATr0TOBKA, MTOATOTOBKA K JJAOOPAaTOPHBIM U 109 54 55
MPAKTUYCCKUM 3aHITHIM, KOJUIOKBUYM H T.J1.)
2. KOHTpPOJIb 54 54
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4.2. Coagepxanne TUCUMIIIMHBI, CTPYKTYPUPOBAHHOE 10 TeMaM

Taonuua 4 -Coodeprcanue oucyuniunvl, CHpyKmypuposaHHoe no memam

Buael yueoHoi padoTsl

Ilnanupyemsble Konraxrnas
(KOHTpOJIHpYyeEMbIe) o ® e HaunmenoBanme Peanuzanmun HaunmenoBanme
pe3yJabTaThl % E o HCIIOJb3YEeMBIX B paMKax paspaﬁoTaHHoro
OCBOCHUS: - & :‘-; ol & ol 5 o g AKTHBHBIX U IpakTHyeckoi J1eKTPOHHOI0
NMEHOBAHM B, TEM < s &
kox YK; OIIK; MK AHMEHOBAHHE PA3NEIOB, T = |EF § B E E‘ & Bux CPC HHTEPAKTHBHBIX HOATOTOBKH Kypca
- c ~.-, o
M HHIUKATOPBI E = Z E E § e 6 o0pa3oBaTeibHbIX (TpynoeMKOCTh B | (TPy10€MKOCTH B
= o .
JOCTHKEHHU A 5 §l§ § § § < = Te)mo.noruu12 yacax) L tlacax)14
KOMIEeTEeH Uil 5 | Ea &80 =
= =
2 CEMECTP
OIIK-2: Pa3ngen 1 AnamuTryeckasi XUMHAsL KaKk Hayka. MeTopl KAYeCTBCHHOTO M KOJMYECTBCHHOTO aHAIIN3a
HOIIK-2.1
HOIIK-2.2 Tema 1.1. OCHOBHBIC TOHSATUS TEKIMS-00BbIACHEHHE C
o aHanutudeckoi xumuu. CoBpeMeHHOE TOATOTOBKA K JCKIIM ac
. HYaCTUYHBIM
WOIIK-2.3 p 2 2 [1.1] ctp. 24-124, [1.3] o
IIPHUBJIICYCHUECM (DOPMBI
VOIIK-2 4 COCTOSIHUE W TICPCTIICKTHBEI Pa3BUTHS e1p. 6-53 p et 6ecep
> JIACKYCCHH, b1
OTK-4 AHATUTUYECKON XMMHUHU
HOIIK-4.2
OITK-5 CamocrosiTesbHast padoTa no 5
MOTIK-5.1 ocBoennio 1 pa3nena
HOIIK-5.2
HOIIK-5.3 Hroro no 1 pazaeny 2 4
OIIK-2: Pa3nen 2 KauecTBeHHEIN aHAIN3
HOIIK-2.1 Tema 2.1. AHanuTuyeckas
HOIIK-2.2 KIaccu()UKAIUsS KATHOHOB 10 TPYIIIIaM. | 3 MOATOTOBKA K JIEKIIASAM
VOIIK-2.3 OCHOBBI CEPOBOIOPOIHOTO [1.3] crp. 288-299
HOIIK-24 (cynbuaHOTO) METOA aHATTN3a
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Buael yueoHoi padoThl

IInannpyemsie
KonrakTHas
(KOHTpOJIMpYyeMbIe) o % m HaumenoBaHue Peaymsanus HaumenoBaHue
]
Pe3yJIbTAThI = E o HCIO0JIb3yeMBbIX B paMKax pa3paGoTaHHOro
OCBOEHHSI: 5 0 8o T EE AKTUBHBIX U IIpakTuyeckoit DJIEKTPOHHOTO
HaunMeHoBaHue pa3aesioB, TeM ] £8 g8 887 Bua CPC
koa YK; OIIK; ITK i = E_ g T g 5 6“ A MHTEPAKTHUBHBIX NOATOTOBKH Kypca
U UHAMKATOPBI = g E E E § s 6 o0pa3oBaTesIbHBIX | (TPYI0eMKOCTh B | (TPYA0E€MKOCTH B
= (=P (== o
JTOCTHKEHHU A 5 ] § ; E < TeXHo.Honm12 Jacax) L tlacaX)M
KOMIIeTeHIHii = S8 &3 ©O=&
117171 = =
OIIK-4 JIaGopaTopuas pa6ora 2.1. Tpaxturaccroe sansrue
- IIOJArOTOBKA K 3aHATHIO C YaCTUYHBIM
MOIIK-4.2 XapaKTepHbIC PEaKIUU Ha KATHOHBI U 2 2
. IIPHUBJIICYCHUECM MBI
OIIK-5 AHHUOHBI (3-11 pieeeueM pop
MOIIK-5.1 JIMCKyCCHH, OeceIbl
NOTIK-5.2 JlagopaTopHuas pa6ota 2.2. [[poOHBIi 5 5 TMOJIFOTOBKA K 3aHATHIO
: o [3.1]
HOIK-5.3 aHaIIN3 KaTHOHOB TPEThCH TPYIIITBI
JladopaTopHas pa6ora 2.3. AHanu3 ) 5 MOJTOTOBKA K 3aHSTHIO
CyXoH cMecH (3.1]
Tema 2.2. AHaM3 NPUPOIHBIX U 1 5 MOJTOTOBKA K JIEKIHAM
TEXHUYSCKHUX BEIICCTB U UX CMeCeH [1.1] cTp. 288-297
CamocrosiTesibHast padoTa no BRIIOMHCHIE
nomamHux KP
OCBOEHHIO 2 pa3jena: 6
p (110 BEIOOPY
JOMAUIHSIS KOHTPOJIbHasi pa6oTa npenoasarens) [3.3]
Hroro no 2 pazneay 2 6 16
Pa3nen 3 [IpuMeHeHrnE XUMHUECKOTO PABHOBECHS B AaHATUTUIECKON XHUMUN
Tema 3.1. Pa3ButHe T€OpuH KUCIOT U JeKUHUA-00bICHEHUE C
OIIK-2: ocHoBaHwii. [ToHATHE aKTHBHOCTH, YaCTHYHBIM
MOIIK-2.1 k02(HUIMEHTa AKTHBHOCTH U HOHHO 5 5 F;)ZIIEOTOBI%I(; J;ZI;HMM TPUBJICYCHHEM HOPMBI
-1] cTp. -147, HCKYCCHH, Oecelbl
HMOIIK-2.2 CHITBI pacTBOpa. Pacuer k ULEHTOB AmcKyceut,
pactsopa. 0apuierTo [1.3] ctp. 54-67
HOIIK-2.3 AKTHBHOCTH T10 MPUOIMKEHHBIM
HOIIK-2.4 popmynam JleGas-XroKKeJs.
OIIK-4 Tema 3.2. KoHCTaHTHI paBHOBECHS.
v IMOATOTOBKA K JICKIIUAM
HNOIIK-4.2 3aK0H JeHCTBYIONINX MACC U €T0 1 2 0 l;] 63.82
. .3] ctp. 68-
OIIK-5 3HAYEHHE B AHATMTHIECKON XUMUH
HNOIIK-5.1 CamocTosiTe;IbHAas pa6oTa 1o 6 BBITIOJIHEHHE
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Buael yueoHoi padoThl

IInannpyemsie
KonrakTHas
(KOHTpOJIMpYyeMbIe) o % m HaumenoBaHue Peaymsanus HaumenoBaHue
pe3yJIbTaThl % E o HCIOJIb3yeMBbIX B paMKax pa3pabdoTaHHOro
OCBOCHMSI: HanMenOBANIE PA3IENOB. Te ) % ol £ g 5&8 v (G AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOT' 0
HMEHOBAHH B, TeM ] 2
koa YK; OIIK; ITK pasnesos, = E_ - § = E EG Ha MHTEPAKTHUBHBIX NOATOTOBKH Kypca
U UHAMKATOPBI = g E E E § s 6 o0pa3oBaTesIbHBIX | (TPYI0eMKOCTh B | (TPYA0E€MKOCTH B
= 2 ) N
JTOCTHKEHHU A 5 S \g § ; E < = TeXHo.Honm12 Jacax) L tlacaX)M
KOMIIeTEH i = S & é“ S O =
NOIIK-5.2 0oCBOeHMIO 3 pa3aesa: nomarnenx KP
HMOIIK-5.3 JAOMALIHSISI KOHTPOJILHAs padoTa [3.3] mo BBIGOPY
MIPETnoIaBaTes)
Hroro no 3 pazaeny 3 10
Pa3nen 4 PacueTsl XUMHYECKHX PABHOBECHH JJISl PA3IMYHBIX THIIOB PEAKIHHA, IPUMEHIEMBIX B aHAINTHYECKOW XUMUHU
.IIeKIII/ISI-O6’b$[CH€HI/IC C
Tema 4.1. PaBHOBeCHE B pacTBopax 1 5 MOATOTOBKA K JICKLIUSIM 4aCTHYHBIM
KHUCJIOT U OCHOBAaHUU [1.3] ctp. 110-121 MPUBJICICHUEM (POPMBL
TUCKYCCHH, Oecebl
JIEKIUS-00BSICHEHUE C
OIK-2: Tema 4.2. PaBHOBecHe B pacTBOpax ] ) HOArOTOBKA K JICKLIMSIM 4acTHIHBIM
HOIIK-2.1 TUAPOJIU3YIOIIUXCS CONelt [1.3] cTp. 126-135 HpUBJICYCHUEM (OPMEI
HOIIK-2.2 JUCKYyCCHUU, 6606}11)1
HMOIIK-2.3 JeKIHA-00BICHEHHE C
VOLK-2 4 Tema 4.3. BydepHbie pacTBOpHI U HX HOArOTOBKA K JIEKLIMAM ancqumM
o cBoiictea. PaBHoBecue B 6y(hepHbIX 1 2 [1.1] ctp. 156-161;
OIIK-4 MPUBJICYCHUEM (HOPMBL
pacTtBopax [1.3] cTp. 135-140
UOIIK-4.2 JUCKYCCHH, Oecebl
OIIK-5 Tema 4.4. PaBHOBecHs B pacTBOpax ! ) MO/ICOTOBKA K JIEKIUSM
HOTIK-5.1 KOMILJIEKCHBIX COSIMHEHUI [1.3] cTp. 190-205
OJTr0TOBKA K JICK
HOIIK-5.2 Tema 4.5. PaBHOBecHe B TeTepOTeHHBIX 1 5 Fl }H o8 210 ;31'?”“
HOIIK-5.3 . S e
cucTeMax («0cagoK-pacTBOP») [13] c1p. 84-101
CamocTosiTe1bHaAsI padoTa 1o BHHOHHGHH;P
OMAalIHUuX
0CBOEHMIO 4 pa3jeJa: 6 ?HO BbiGopY
JOMAIIIHAS KOHTPOJIbHasA padoTa npertoaatens) [3.3]
Hroro no 4 pa3nery 5 16
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Buael yueoHoi padoThl

IInannpyemsie
KonrakTHas
(KOHTpOJIMpYyeMbIe) aGora % m HaumenoBaHue Peaymsanus HaumenoBaHue
pe3yabTaThl p % E o HCIO0JIb3yeMBbIX B paMKax pa3paéoTanHoro
OCBOCHMSI: H ) % ol S T &E AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOT' 0
] s -
xon YK; OIIK; IK anMeHOBaHMe Pa3esioB, TeM g E- ?i § 2 E E & Bua CPC MHTEPAKTHBHBIX OO Kkypea
U UHAMKATOPBI = g E £E| 5 s 6 o0pa3oBaTesIbHBIX | (TPYI0eMKOCTh B | (TPYA0E€MKOCTH B
= 2= S5
JOCTH/KEHUS < é'mg < E 5 S = TexHOI0ruii > Jacax) L qacax)M
KOMIIeTeHIIHi = S g é“ S O =
Pasgen 5 KonnuecTBEHHEBIN aHAINA3
OIIK-2: Tema 5.1. Kitaccuduxanus MeTomoB
IIOArOTOBKA K JICKIHUAM
HOIIK-2.1 KOJIMYEeCTBEHHOTO aHanm3a. OCHOBBI | ) [1.1] crp. 125-210:
HNOIIK-2.2 TUTPUMETPHUIECKOTO (0O BEMHOTO) [1' A1 CTII:' 68-81 ’
NOIIK-2.3 aHaim3a
NOIIK-2.4 HOATOTOBKA K JIEKIUAM JIEKIHUSA-00BIACHEHHE C
OIIK-4 Tema 5.2. Cratucruueckas oopaboTka { ) (1] 195210 Y9aCTHYHBIM
1] ctp. 125-210;
NOITK-4.2 Pe3yJIbTaTOB KOJIMYSCTBEHHOIO aHAJIH3a [14] c1p. 12-25 HPUBJICYCHHEM (OPMBI
OHK-S JUCKYyCCHH, 6CCGJIBI
UOTIK-5.1 CamocTosiTeIbHas padoTa 1o BHHOHHeHH;P
OMAaIITHUX
HOIIK-5.2 OCBOEHHIO 5 paznena: 6 ?HO BbIGOpY
HOIIK-5.3 JOMAIITHAS KOHTPOJIbHasi padoTa npenonaatens) [3.3]
Hroro no 5 pazneny 2 10
Paszaen 6 MeToapl THTPUMETPUYECKOTO aHAIIA3a
OHK'2: IIOATrOTOBKA K JICKIIMAM
HOIIK-2.1 Tema 6.1. KHCIOTHO-OCHOBHOE 05 5 [1.1] ctp. 125-147, [1.3]
HNOIIK-2.2 TUTpOBaHKE (METO HEHTpAIH3aIIHT) ’ ctp. 110-141, [1.4] cTp.
NOIIK-2.3 68-136
NOIIK-2.4 JlaGopaTopnas paGora 6.1. TpakTH4yeckoe 3aHsITHE
OHK-4 H HTOTOBJICHHE 1 CTAHAAPTH3AIIS 3 2 IIOATrOTOBKA K 3aHATHIO C YaCTUYHBIM
HUOTIK-4.2 P P N [3.5] HpHBJICYCHHEM (OPMBI
: pabodero pacTBopa COISTHON KHUCIOTHI 6
OHK-S JUCKYCCHUH, OCCEIbI
WOIIK-5.1 JlaGopaTopHas pa6ora 6.2. AHanu3 3 5 TIO/IPOTOBKA K 3aHSTHIO
VOIIK-5.2 CMeCH THIPOKCHIA U KapOoHaTa HATPUs [3.5]
UOIIK-5.3 Tema 6.2. OKUCIUTEILHO- Y 5 MOAFOTOBKA K JIEKLIUSAM
BOCCTAHOBHUTEIBHOE TUTPOBAHHE ’ [1.1] cTp. 166-190, [1.3]
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Buael yueoHoi padoThl

Ilnanupyemble Konraxrnas
(KOHTpOJIHpYyeEMbIe) . = o HaumenoBanme Peanuzanun HaunmenoBanme
pe3yJabTaThl % E o HCIIOJb3YEMBIX B paMKax pa3pa60TaHH0r0
OCBOCHHUS: g o 5 @8 AKTHBHBIX H IpakTnyeckoi J1eKTPOHHOI0
HaunMeHoBaHue pa3aesioB, TeM g 28 8§ 887 Bua CPC
xox YK; OIIK; ITK ? = E_ g 7 g5 6“ A HHTEPAKTHBHBIX TOATOTOBKH Kypca
M MHIUKATOPbI E g E E E § E 6 00pa3oBaTeIbHBIX | (TPYZ0EMKOCTH B | (TPYA0EMKOCTH B
2 o .
JOCTHKEHU ST < S| % E =¢ = TexHOI0ruii > Jacax) L qacaX)M
. 2 $ s &35 S &
KOMIIETeH Ui = g 2 e
ctp. 146-176, [1.4] cTp.
134-208
JlaGopaTopHnas paGota 6.3.
[lepMaHTaHATOMETPHYECKOE 3 ) MOJArOTOBKA K 3aHSATHIO
olnpejiesieHue keme3a B coau Mopa u [3.5]
JUXpoMaTa Kaaus
JlabopaTopnasi pa6ora 6.4.
XPpOMaTOMETPUYECKOE OIPEIEIICHUE
IIOArOTOBKA K 3aHATHIO
Kenes3a B conm Mopa U mpoBepKa 2 1 [3.5]
CXOIMMOCTH Pe3yJIbTATOB ONPEACTICHHUS '
IBYMS METOAAMHU
JlabopaTopnasi paGora 6.5.
< IIOAT0OTOBKA K 3aHATHUIO
Honomerpuueckoe onpeieneHue HOHOB 2 2 [3.5]
menu (IT) '
IIOATr0OTOBKA K JICKIITUSAM
Tema 6.3. KomriekcoHoMeTpuiecKkoe 0.5 | [1.1] cTp. 190-210, [1.3]
THUTPOBAHUE ’ crp. 179-219, [1.4] ctp.
209-244
JlaGopaTopHnas paGoTta 6.6.
IIOArOTOBKA K 3aHATHIO
[IpuroroBnenue u crangapTU3aLus 3 1 [3.5]
pabouero pactBopa DATA '
JlaGopatopnas pa6ora 6.7.
KomnekconoMeTpuueckoe ornpeieiaeHue 3
MEIH U O0IIEH KECTKOCTH BOIBI
IIOArOTOBKA K JICKIIMAM
Tema 6.4. OcanuTenbHOE TUTPOBAHKE 0,5 1 [1.4] ctp. 245-268
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Buael yueoHoi padoThl

IInannpyemsie
KonrakTHas
(KOHTpOJIMpYyeMbIe) 6 = o HaumenoBaHue Peaymsanus HaumeHoBaHue
abora
pe3yabTaThl p % E o HCIO0JIb3yeMBbIX B paMKax pa3paéoTanHoro
OCBOEHHS: H ) % ol S T &E AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOT' 0
aNMEHOBaHHE Pa3/1eja0B, TEM ] ] S| = -
koa YK; OIIK; MK Pa3ieinos, = Z 5 § = 5 E‘ a Bux CPC HHTEPAKTHBHBIX HOATOTOBKH Kypca
& g o
M MHAUKATOPbI = =l £E| 5 = 6 o0pa3oBaTeibHBIX | (TPyA0eMKOCTH B | (TPYI0€MKOCTDH B
= 2ol EEl S¢ .
JTOCTHKEHHU A 5 ] § ; E < = TeXHo.Honm12 Jacax) L tlacaX)M
KOMIIeTEH i = S of &5 O =
= =
JladopaTopHasi pa6ora 6.8.
Omnpenenenne comepsKaHus XJIOPUI- 3 1 HOATOTOBKA K 3aHATHIO
HOHOB B BOJIE METOJIOM [1.4] cTp.257-260
apTeHTOMETPUICCKOTO TUTPOBAHUS
CamocTosiTe/IbHasi paboTa no BBITOJTHCHHC
nomamHux KP
O0CBOEHHIO 6 pa3jiena: 6
6 (110 BEIOODY
JOMAIIHAS KOHTPOJbHasi padoTa npenonasatens) [3.2]
HTtoro no 6 pa3nery 2 22 22
Paspen 7 ['paBuMeTpuyECKrE METOBI aHAIHN3A
Tema 7.1 OCHOBEI METO/A. MTOJATOTOBKA K JIEKIIHSIM
Knaccudukamus rpaBEMETPUIECKAX 0,5 1 [1.1] ctp. 298-340, [1.4]
METOJIOB aHalIu3a ctp. 38-45
IIOJArOTOBKA K JICKIIUAM
Tema 7.2. CTaguu rpaBUMETPHUECKOTO
FMH TP p 0.5 4 | [1.1] ctp. 298-340, [1.4]
aHaM3a B METOJIE OCAKACHUS crp. 46-66
JlaGopatopHnas pa6ora 7.1.
IIOJArOTOBKA K 3aHATHIO
I'paBuMeTpHYECKOE OMPEICIICHUE COITH 6 2 ;3 Z[S]
KeJie3a U Kajblus '
CamocTosiTeIbHas padoTa 1o BPIIOMHCHHC
nomamHaux KP
0CBOEHMIO 7 pa3aesa: 6
6 (1o BEIOOPY
JOMAIITHASL KOHTPOJbHasi padoTa npenonasatens) [3.3]
Hroro no 7 pazaeny 1 6 13
HUTOI'O no nucuuniinHe 3a 2 cemecTp 17 | 34 91

3 CEMECTP
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Buael yueoHoi padoThl

IInannpyemsie
(KOHTpOJIHpYyeEMbIe) QLIS = o HaumenoBanme Peanuzanun HaunmenoBanme
pe3yJabTaThl paﬁoTa % E o HCIIOJb3YEMBIX B paMKax pa3pa60TaHH0r0
OCBOCHUS: & % ol & o 3 & s AKTHBHBIX U IpakTnyeckoi J1eKTPOHHOI0
xon YK; OIIK; IK HaunMeHoBaHue pa3aesioB, TeM = = s § ?i E E 6« Bua CPC MHTEPAKTHBHBIX OO Kkypea
M HHIUKATOPBI 5 E é E E § = 6 00pa3oBaTebHbIX (TpyAoeMKOCTb B | (TPy10€eMKOCTH B
JOCTH/KEHUS % é'mg % g 5 l§ = TexHOI0ruii > Jacax) L qacax)M
KOMIIETeHIIHii = ,g = E“ 3 © =
OIIK-2: Pa3zpnen 8 OOmias xapakTepucTHKa (GU3MKO-XUMUYECKHX U (U3MIECKUX (MHCTPYMEHTAIBHBIX) METOAOB aHanmu3a. ONTHYECKEe METO/IbI aHAIHN3a
HOTIK-2.1 - JeKIHA-00BICHEHHE C
UOIIK-2.3 (MHCTPYMEHTAJILHBIX) METO/IOB AHAIN3A. 2 2 -2} erp- 12-27; PUBJICUCHUEM (OPMEL
NOIIK-2.4 Hx xapakTepucTika JUCKYCCHH, Oecebl
OIIK-4 Tema 8.2. MonexynspHast HOAFOTOBKA K TEKIIAM
UOIIK-4.2 abcopOuroHHAs CTIEKTPOCKOTHS B 3 2 [1.2] ctp. 84-129, [1.4]
OIK-5 yIbTpaduoIeTOBOM U BUANMON crp. 303-317; 334-351
o0macTsx
HOIIK-5.1 JladopaTopnas pa6ora 8.1.
Egﬁi-zi OnpeﬂeneHI/Ie MEH B DJIEKTPOJIUTE ) 3 MOJrOTOBKA K 3aHSITHIO
o narynupoBanus quddepeHnnansHo- [3.6]
(hoTOMETpHIECKIM METOAOM
JlabopaTopHas paGora 8.2.
CnexrpodoTomeTprieckoe 5 5 HOArOTOBKA K 3aHATHIO
OIIpE/ICTICHUE XpOMa M MapraHia Ipu ux [3.6]
COBMECTHOM IPUCYTCTBUH
JlabopaTopHas pa6ora 8.3.
CnexrpodoTomMeTpuiecKoe 4 4 MIOJArOTOBKA K 3aHATHIO
onpenenenue xenesa (I111) B [3.6]
npucytcTBuu Hukems (11)
JlaGopaTopHnas paGota 8.4.
DOTOKOIOPUMETPUIECKOE OTIPEICIICHUE
00ILIUX COJIEH JKerle3a Ha OCHOBE 2 2 H30 EFOTOBKa K 3aIBITHIO
(oTOMETPHYECKON PeaKIny ¢ .
Cynb(HOCATNIMIOBON KHCIOTOM
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Buael yueoHoi padoThl

IInannpyemsie
KonTakTHas
(KOHTpOJIHpYyeEMbIe) 6 = o HaumenoBanme Peanuzanun HaunmenoBanme
abora s
pe3yJabTaThl P E E HCIIOJb3YEMBIX B paMKax pa3pa60TaHH0r0
= < o
OCBOCHUS: W & % ol & o 3 & s AKTHBHBIX U IpakTnyeckoi J1eKTPOHHOI0
auMEeHOBaHUeE pa3ieioB, TEM ] < S| = o
ko YK; OTIK; TIK pasn > E B 5 § = 5 E‘G Bun CPC HHTEPAKTHBHBIX HOArOTOBKH Kypca
& & o
M HHIUKATOPBI E = 2 E § 5 = 6 00pa3oBaTebHbIX (TpyAoeMKOCTb B | (TPy10€eMKOCTH B
= 2o EE So% .
JOCTUKEHUS % S8 % E 5 < TexXHOI0THii > qacax) 1 qacax)14
= = | €8 &g 02
KOMIIETEeH N i = = o
JladopaTopHasi pa6ora 8.5.
DOTOMETPUUECKOE TUTPOBAHUE ) 3 MOJArOTOBKA K 3aHATHIO
komiutekconoM III coseit sxenesa (I11) u [3.6]
memu (1I)
JIEKIUA-00BSICHEHHUE C
T 8 3 A IIOAT0TOBKA K JICKIIUAM SACTHIHBIM
ema 8.3. ATOMHO-3MHUCCHOHHAs > ’ [1.3] ctp. 518-520, [1.4] §
CIICKTPOCKOIIUS IIPHUBJICUCHUEM (DOPMBI
P crp. 372-374 P P
IIICKYCCHU, OeceIbl
5 6 8.6 [IpakTHueckoe 3ansaTue
j[a opaTopHaﬂ Pa 0Ta 5.0. o IIOAT0OTOBKA K 3aHATHUIO C YaCTUYHBIM
KonmyecTBeHHBIN SMICCHOHHBIA aHAIU3 5 2
[3.6] MpUBJIEYEHUEM (HOPMBL
METOJIOM TPEeX STATOHOB
JIMCKYCCHH, OECETBI
IIOAT0TOBKA K JICKIIUAM HCKHI/ISI-O6’LSICHCHI/IG C
Tema 8.4. JlloMUHECLIEHTHBIH aHATIN3. ) ) [1.2] crp. 131-145, [1.3] YaCTUYHBIM
dnyopumeTpus crp. 586-591, [1.4] cTp. MpUBJICYCHUEM (HOPMBI
356-369 IICKYCCHH, OeceIbl
JIEKIUA-00BSICHEHUE C
T 8 5 A 6 6 IIOAT0OTOBKA K JICKIITUSAM ACTHYHBIM
ema 8.5. ATromHO-abcopOLOHHAs 2 2 [1.2] ctp. 29-82, [1.3]
CIEKTPOCKOITHS c1p. 586-591 MpUBJIeYCHUEM (HOPMBI
’ JIMCKYCCHH, OECETBI
.IIBKIII/ISI-O6’I>$[CH€HI/IC C
Tema 8.6. ndpakpacHast ) 5 HOArOTOBKA K JIEKLUAM YaCTUYHBIM
CHEKTPOCKOIIHS [1.3] cTp. 528-586 HpUBJIeYeHIEM (HOPMBI
TICKYCCHU, Oecebl
BBITIOJITHCHU
CamocTosTe1bHas1 padoTa 1o OfHEHHAC
nomamHaux KP
ocBOeHMI0 8 pa3zaea: 4
6 [3.8] (o BEIGOPY
JOMALIHASA KOHTPOJIbHasi padoTa npemonaRaTens)

20




Buael yueoHoi padoThl

IInannpyemsie
KonrakTHas
(KOHTpOJIMpYyeMbIe) 6 = o HaumenoBaHue Peaymsanus HaumeHoBaHue
abora
pe3yabTaThl p % E o HCIOJIb3yeMBbIX B paMKax pa3paéoTanHoro
OCBOCHMSI: H ) % ol S T &E AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOT' 0
anMeHOBaHMe pa B, TEM ] < ] -
koa YK; OIIK; MK eHo € pasienos, Te = Z 5 § 5 E E‘ a Bux CPC HHTEPAKTHBHBIX HOATOTOBKH Kypca
& & o
M MHAUKATOPbI = =l £E| 5 = 6 o0pa3oBaTeibHBIX | (TPyA0eMKOCTH B | (TPYI0€MKOCTDH B
= =9 = =) .
JTOCTHKEHHU A 5 S \g § ; E < = TeXHo.Honm12 Jacax) L tlacax)m
KOMIIeTeHIIHi = S o é“ S O =
=
Hroro no 8 pasnery 13 17 30
Pasznen 9 DnexkTpoxuMUUecKre METO/IbI aHaIH3a
Tema 9.1. KnaccmbHKaqu u MOArOTOBKA K JIEKLIUAM JIEKLIUSA-00BSICHEHUE C
TEOPETUYECKUE OCHOBBI 25 5 [2.1] cTp. 271-283, [1.2] YaCTUYHBIM
DJIEKTPOXUMUYECKUX METOIOB. ’ cTp. 146-182, [1.4] ctp. MpUBJIeYCHUEM (HOPMBI
Ilorenunomerpus 446-457 JTUCKYCCHH, OeceIbl
MPAKTUYCCKOC 3aHATHE
ﬂaﬁopaTOpHaﬂ pﬂﬁOTa 9-1 IIOATrOTOBKA K 3aHATHIO C YaCTUYHBIM
[ToTeHOMeTpHUECKOE TUTPOBAHUE 6 4
OIIK-2: . [3.7] HpUBJIeYCHUEM (OPMEI
: opTodochHopHOH KUCTOTHI
I/IOHK_zl JUCKYCCHH, 66CCI[LI
. KomnokBuym no teme
MOTIK-2.2 nggg a;(())ng:: ﬂnggfl?;: T91/12 OBaHHE 6 4 opopwenne oraera JIP |- :
«UITHYCCKUC MCTOAbI
VOTIK-2.3 o ﬁmma P P [3.7] eele Metox
aHaJIm3a»
NOIIK-2.4
JIEeKIUSI-00BSICHEHUE C
OIIK-4 MOATOTOBKA K JICKITUSIM
YaCTUYHBIM
NOIIK-4.2 Tema 9.2. KongykromeTpus 2,5 2 [1.2] crp. 183-202, [1.4] HpHBIICYEHHEM OpMEL
cTp. 457-466
OIIK-5 R JIMCKYCCHH, Oece/Ibl
HNOIIK-5.1 JlaGopaTopnas padora 9.3.
HOIIK-5.2 KOH}:[yKTOMeTpI/IHeSKOC TUTPOBaHUE 5 ) IIOTOTOBKA K 3aHATHIO
HOIIK-5.3 TPEXKOMITOHEHTHOH CMeCH 3.7]
XJIOPBOJOPOIHOM, YKCYCHOM KUCHOT U
XJIOPUCTOTO aMMOHHUS
JlaGopaTopHnas paGota 9.4.
KonaykToMerpuueckoe ornpeneiaeHue 3 By IOJIrOTOBKA K 3aHSATUIO
coZiepKaHusl XJIOpUI- U HOIUI-UOHOB B [3.7]
cMecu
IIOArOTOBKA K JICKIIHUIM
3. 2
Tema 9.3. BonsTammnepomerpus 2,5 [2.1] c1p. 283-290, [1.2]
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Buael yueoHoi padoThl

IInannpyemsie
KonrakTHas
(KOHTpOJIHpYyeEMbIe) . = o HaumenoBanme Peanuzanun HaunmenoBanme
[
pe3yJabTaThl E E o HCIIOJb3YEMBIX B paMKax pa3pa60TaHH0r0
OCBOCHMSI: HanMenOBANIE PA3IENOB. Te ) % ol £ g 5&8 v (G AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOT' 0
HMEHOBAHH JIOB, TEM ] = -
xox YK; OIIK; ITK P > = E_ ) § = g E‘G HA HHTEPAKTHBHBIX TOATOTOBKH Kypca
U UHAMKATOPBI = g E E E § s 6 o0pa3oBaTesIbHBIX | (TPYI0eMKOCTh B | (TPYA0E€MKOCTH B
= (=P (== o
JTOCTHKEHHU A 5 ] § ; E < TeXHo.Honm12 Jacax) L tlacaX)M
o [
KOMIIETeHI i = S & é“ 3 © =
ctp. 203-221, [1.4] cTp.
466-481
MPAKTUYCCKOC 3aHATUC
Jlabopatopuas paGora 9.5. IOATOTOBKA K 3aHATHIO C YaCTUYHBIM
BonbrammnepoMeTpuieckoe OnpeIeicHue 3 1
xenesa B com Mopa [3.7] HpUBJIeYEHIEM (HOPMEI
JIUCKYCCHH, Oecebl
JlaGopaTopHnas paGota 9.6.
Omnpenencuue conepxkanusd meau (1) B HOJTOTOBKA K 3AHATHIO
pacTBOpe METOIOM 4 2 3.7] KOJIJIOKBUYM
aMIIEPOMETPHUIECKOTO TUTPOBAHUS C '
JIBYMSI IOJISIPU30BAHHBIMH DIICKTPOIaMHU
JlabopaTopnas pa6ora 9.7. NPAKTHYECKOE 3AHATHE
OHpe,Z[eHeHI/IC COHeP)KaHHH MOHOB IIMHKa 3 1 IIOJArOTOBKA K 3aHATHIO C YaCTUYHBIM
B PacTBOpPE METOJIOM 37
. IIPUBJIICYCHUEM (DOPMBI
aMIIEPOMETPUUYECKOTO TUTPOBAHMUSI C 371 P 5 op
HUCKyCCHHU, Oecelbl
OJTHUM TOJISIPU30BAaHHBIM JIEKTPOJIOM ey A
JeKIHA-00BICHEHHE C
IMOATOTOBKA K JICKIIUAM
YaCTUYHBIM
Tema 9.4. Kynonomerpust 2 2 [1.3] ctp. 592-593, [1.4]
MIpUBJIEYEHUEM (OPMBL
cTp. 481-492
JICKyCCHH, Oecebl
BBITIOJTHCHU
CamocTosTe1bHast padoTa mo ofmHe IiP
JIOMAIIHUX
0CBOEeHHI0 9 pa3jiena: 2 [3.8] (110 BBIGOpY
JOMAIIHAS KOHTPOJbHasi padoTa '
MIpernoaBaTels)
Hroro no 9 pasnery 9,5 28 26
OIIK-2: Pa3gen 10 [Ipyrue meToasr aHamm3a
IIOAT0TOBKA K JICKIIUAM HGKHI/ISI-O6’I>${CH€HI/IC C
HOIIK-2.1
MOMK.2.2 I\qu‘oz:’a}{ aﬁﬁ;;amrpaq’”%cme 2.5 2 [1.2] cTp. 222-269, [2.1] YaCTHUHBIM
’ ctp. 292-325, [1.3] ctp. HpHUBJIeYEHIEM (HOPMBI
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Buael yueoHoi padoThl

IInannpyemsie
KonrakTHas
(KOHTpOJIMpYyeMbIe) aGora % m HaumenoBaHue Peaymsanus HaumenoBaHue
pe3yabTaThl p % E o HCIOJIb3yeMBbIX B paMKax pa3paéoTanHoro
OCBOCHMSI: H ) % ol £ g 5&8 AKTHBHBIX H IIpakTnyeckoi DJIEKTPOHHOT' 0
anMeHOBA a 2
ko YK; OIK; MK HMEHOBAHHE PAIIEIOB, TEM = Z g § 5 E E‘G Bux CPC HHTEPAKTHBHBIX HOATOTOBKH Kypca
& g o
M MHAUKATOPbI = =l £ E § = 6 o0pa3oBaTeibHBIX | (TPyA0eMKOCTH B | (TPYI0€MKOCTDH B
= = (==
JOCTH/KEHUS < é\g < E 5 = TexHOI0ruii > Jacax) L qacaX)M
KOMIIeTEH i = S of &5 O =
= =
HOIIK-2.3 264-285, [1.4] ctp. 402- JIUCKYCCHH, GeceIbl
HOIIK-2.4 435
OIIK-4 IIOArOTOBKA K JIEKLIUAM
NOIIK-4.2 Tema 10.2. Macc-CIeKTpOCKOMUYECKHIA > ) [1.2] ctp 269-306, [2.1]
OIIK-5 METOJI aHaJIn3a cTp. 326-354, [1.4] ctp.
429-431
MOTIK-5.1 MOJATOTOBKA K JIEKII
MM
HOIIK-5.2 :;;:11 312:).3. Papuomerpuueckue MeTobl 2 5 [1.2] crp. 270-288, [2.1]
HOIIK-5.3 crp. 366-369
Tema 10.4. S nepHblil MarHUTHBIH [IOArOTOBKA K JIEKLIUSAM
1 2
pe3oHaHC [1.2] cTp. 318-329
CamocrosiTesibHast padoTa no
ocBoennio 10 pasnena: 2
JOMAIHAS KOHTPOJbHasi padoTa
Hroro mo 10 pazaeny 7,5 10
OIIK-2: Pazgen 11 Metoas! pazaeneHus 1 KOHLIEHTPUPOBAHHUS
HNOIIK-2.1 Tema 11.1. MeTobl pa3aeneHus u ) ! MOJATrOTOBKA K JEKIUSAM
HUOTIK-2.2 KOHLIEHTPUPOBAHHUS [1.3] cTp. 233-262
HOTIK-2.3 JlaGopaTopuas padora 11.1.
UOIIK-2.4 I/IOHHO06M€HHO-(1)OTOM€TPI/I‘ICCKOe 6 4 5 MOJArOTOBKA K 3aHITHIO
OITK-4 OlIpe/ICIIEHUEe CMECH COJIEU MEIU U [3.9]
NOIIK-4.2 R
o CamocTosiTeIbHas padoTa 1o BEITOMHEHHC
OIIK-5 ocBoeHnio 11 pazgena: 2 Aomaumux KP
HOIIK-5.1 pasea: 6 [3.8] (1o BEIGOPY
HOMK-5.2 JOMAIIHAS KOHTPOJIbHasi padoTa nperofasaTens)
HOIIK-5.3 Hroro no 11 pazaeny 2 6 5
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IInannpyemsie
(KOHTpOJIMpYyeMbIe)
pe3yabTaThl
OCBOEHHS:
koa YK; OIIK; ITK
H HHIUKATOPBI
JOCTHKEHUSI
KOMIIeTeHI Uil

HaumenoBanue pa3aesioB, TeM

Buael yueoHoi padoThl

KonTakTHas

padora

Jleknum, yac

JlaGopaTopHbie
padoThl, Yyac

IpakTHyeckue

3aHATHSA, YAC

CamocTrosiTeJbHast
padoTa cTyIeHTOB

(CPC), yac

Bug CPC

HaumenoBanme
HCIO0JIb3yeMbIX
AKTHBHBIX H
MHTEPAKTHBHBIX

00pa3oBaTebHbIX

TexHoJIoruii 2

Peanmzanus
B paMKax
IIpakTnyeckoi
NOATOTOBKH
(Tpya0eMKOCTh B

qacax) 1

HaumenoBaHue
pa3padoTaHHOro
DJIEKTPOHHOT' 0

Kypca
(TpyaoeMKoCThb B

tlacax)14

OIIK-2:
HOIIK-2.1
HOIIK-2.2
HOIIK-2.3
HOIIK-2.4
OIIK-4
HOIIK-4.2
OIIK-5
HOIIK-5.1
HOIIK-5.2
HOIIK-5.3

Pa3nen 12 AHanuTHYECKUH KOHTPOIIb

Tema 12.1. AHaTUTHYECKUN KOHTPOJIb

—

MOATOTOBKA K JISKIIUSIM
[1.4] ctp. 5-34

CamocrosiTe1bHast padoTa 1o
ocBoeHnio 12 pazgena:
JOMAIIHAS KOHTPOJIbHas padoTa

Hroro no 12 pazgeny

HUTOI'O no aucuuniuue

51

102

109
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5. TEKYIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALMS 110 U'TOI'AM OCBOEHUSA AUCHUIIVINHBI.

TGKYH_[I/Iﬁ KOHTPOJIb OCYIICCTBIISICTC 11O BCEM BUJaM yqe6H0ro mnmponecca: TCCTUpOBAHUC
110 TEMaM JICKIIMOHHBIX SaHﬂTHﬁ, PEICHUE NPAKTUYCCKUX 3a/la4, KOHTPOJIBHEBIC pa6OTH.

5.1. TunoBble KOHTPOJbLHbIE 3aJaHMsl WM HHbIe MaTepHaJibl, HEOOXOAMMbIe sl
OLICHKHU 3HAHUI, YMEHHH U HABBIKOB M (WJIH) ONBITA 1eATeIbHOCTH

Bompockl, uHauBUAyadbHbIE 3alaHus W 3aJadd  MPEICTaBICHbl B METOJIUYECKUX
YKa3aHUAX K IPAaKTHUECKUM U J1abopaTopHbIM 3aHsTusM [3.1 — 3.13], npencrasieHHsix B 1. 6.3.

5.2. Onucanue moka3sartejiei u KPUTEPUEB KOHTPOJHA YCIIEBACMOCTH, OTIMCAHUE HIKAJ
OICHUBaAHUA

Jlnst olleHKH 3HAHWM, YMEHHM, HaBBIKOB U (DOPMHUPOBAHHS KOMIIETCHIIUU MO JAUCUHUTUIIHHE
JUISL TEKYIEro KOHTPOJS B cemecTpe (mepBasi U BTOpas KOHTPOJIbHAs Henessl) MpUMEHseTcCs
0aJUIbHO-PEHTUHIOBAS/TPAAMIMOHHASL CHCTEMa KOHTPOJS U OLEHKH YCIEBAaeMOCTHU
CTYJICHTOB.

Taénuya 5 — bannvno-peiimunzoeasn cucmema OYeHUBAHUA

HIkana
JK3aMeH
OlleHUBAHUS
41-50 OtnnyHO
31-40 Xopouio
21-30 Y 10BAETBOPUTENHEHO
0-20 HeynosnerBopurensHo

[Ipy mpomMexyTOYHOM KOHTpOJe (9K3aMeH) YCIeBaeMOCTh CTYJIEHTOB OLIEHHUBAETCS IO
NATHOAIIIBHON CUCTEME: «OTJIMYHOY, «XOpOILOY, «YZOBJIETBOPUTEIBHO,
«HEYAOBIETBOPUTEIHHOY.
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Tabauya 6 —Kpumepuu ouenusanus pezyibmama 00y4eHus no OUCUYUNIUHE U WIKAIA OUCHUBAHUS

Koa n
HAUMEHOBaHHeE
KOMIIETeHIIHH

KOI[ U HAUMECHOBAaHUEC
HHIAUKATOPAa JOCTUKCHU S
KOMIIETCHIIUHA

Kpurtepuu oueHuBanusi pe3yJbTaToB 00y4YeHUsI

OLICHKH KOHTPOJIA

0T max perTUHToBOI
OLIGHKU KOHTPOJIS

Ornenka Orenka Orenka Orenka
«HEY/IOBJIETBOPUTEJIHHO» «y/IOBJIETBOPUTEJIbHO» / «xopommoy / «OTJIHYHOY /
/ «HE 3aYTEHO» «3a4TEHO» «3a4TEHO» «3a4TEHOY
0-59% 60-74% 75-89% 90-100%
0T max peHTUHTrOBOU

0T max peTUHTOBOMI
OLIEHKU KOHTPOJIS

0T max peHTUHTroBOH
OLICHKU KOHTPOJIS

OIIK-2. CniocobeH
UCIIONIb30BaTh
MaTeMaTH4ecKue,
¢dmsnyeckue, GU3MKO-
XHUMHYECKHE,
XUMHYECKHE METOIbI
IUTS peLIeHNUS 3a1a9
npoeccHoHaTBFHON
JesATEeIbHOCTH

HOIIK-2.1. Hcnonvzyem
Mamemamuyeckue mMemoobl
071 peutenus 3a0ay
npogeccuonanvhou
desmenbHOCmu

He 3naer MeTOII 00PaOOTKU
IKCIEPUMEHTABHBIX JIAHHBIX,
B TOM YHCJIE C IPUMEHEHUEM
KOMITBIOTEPHOTO
MPOTPAMMHOTO 00ECTICUCHHSI.
He ymeer 00pabaThIBaTh
pe3yJbTaThl aHATH3A.
He Bnaneer ciocobamMu
00paboTKU 1 Npe/ICTaBICHUS
PE3yNbTATOB UCCIIEIOBAHHS.

YacTHYHO 3HAEeT METO/IbI
00paboTkH
9KCTIIEPUMEHTAIBHBIX TaHHBIX,
B TOM YHCJIE C IPUMEHEHUEM
KOMITBIOTEPHOTO
MPOTPAMMHOTO 00ECTICUCHHSI.
Yactuuno ymeer 00pabaThIBaTh
pe3yJbTaThl aHAIH3A.
Crnabo Biazeet criocobamu
00paboTKH M MIPEACTaBICHUS
Pe3yIIbTaTOB UCCIIEIOBAHMS.

Xopo1io 3HaeT METOJIbI
00paboTku
9KCTIEPUMEHTAJBHBIX TAaHHBIX,
B TOM YHCJIE C IPIMEHEHUEM
KOMIIBIOTEPHOTO
MIPOTPaMMHOTO 00eCTICUeHHS.
Xopomio ymeer 00pabaThIBaTh
pe3yJbTaThl aHAIH3A.
Xopomio BiazieeT CIOCO0aMu
00paboTKH M IIPEACTaBICHUS
Pe3yJIbTaTOB UCCIIEIOBAHMS.

OTnu4HO 3HAaeT METO/IbI
00paboTKH
9KCTIIEPUMEHTAIBHBIX IAHHBIX,
B TOM YHCJIE C IPUMEHEHUEM
KOMITBIOTEPHOTO
MPOTPAaMMHOTO 00ECTICUCHHUS.
Oriuuno ymeer 00pabaThiBaTh
Ppe3yJbTaThl aHAIN3a.
OTnruHo BiajeeT crocodbamu
00paboTKY ¥ NIPe/ICTaBICHUS

HOIIK-2.2. Hcnonvzyem
Qusuueckue memoowl Ot
peutenus 3a0ay
npogeccuonanbhou
desamenvbHOCMU

He 3HaeT ocHOBBI MeTO10B
XHUMHYECKOTO U (PU3HKO-
XMMHUYECKOTO aHAIH3a
BEIIIECTB.

He ymeer ocyuiecTBiATh
MIPOOOTIOATOTOBKY,
BBINIOJHATH UCCIIEOBAHUS B

COOTBETCTBHUH CO
CTaHJapTHBIMU MCTOJIUKAMU.
He Bnaneer
TEOPETHYECKUMH 3HAHUSIMH
B 00JIaCTH METO/IOB
XMUMHYECKOTO U (PU3UKO-
XMMHUYECKOTO aHAIH3a
BEIIIECTB, HABBIKAMH PAOOTHI
Ha aHAJTUTHIECKOM
000pyI0BaHUH

YacTuyHO 3HAET OCHOBBI
METOJIOB XHMHYECKOTO H
(U3UKO-XIMHUIECKOTO
aHaJIM3a BEIeCTB.
YacTuuHO ymeeT
OCYIIECTBIIATH
MPOOOTIOATOTOBKY,
BBITIOJTHATH UCCIICIOBAHUS B
COOTBETCTBUH CO
CTaH}IapTHLIMI/I
METOAUKAMU.
Cnabo Biajaeer
TEOPETHYCCKUMH 3HAHUSIMHU
B 00JIaCTH METO/IOB
XUMHYECKOTO U (pr3HKO-
XUMHUYECKOT0 aHAIH3a
BEIIECTB, HABBIKAMH PaOOTHI
Ha aHAUTUTHIECKOM
000pyI0BaHUH

Xopo1io 3HaeT OCHOBBI
METOJIOB XUMHUYECKOTO 1
(U3HKO-XMHUYECKOTO
aHaJIM3a BEUIECTB.
Xopouio ymeer
OCYIIECTBIIATH
MPOOOTIOATOTOBKY,
BBINOJIHATH HCCIIEIOBAHMS B
COOTBETCTBUH CO
CTaHJapTHBIMU
MCTOAUKAMMU.
Xopo1o Biajeer
TEOPETHYECKUMH 3HAHUSIMH
B 00J1aCTH METO/I0B
XUMHYECKOTO U (PU3HKO-
XMMHYECKOTO aHaJN3a
BEIIECTB, HABBIKAMH PaOOTEI
Ha aHAJIUTHYECKOM
000pyI0BaHHUHU.

pe3yJIbTaTOB UCCIIEIOBAHUS.
OTan4HO 3HAET OCHOBBI
METOJIOB XMMHUYECKOIO K
(hU3UKO-XMMHYIECKOTO
aHaJIN3a BEIECTB.
OTmuaHO ymeeT
OCYLIECTBIISATh
MIPOOOIIOATOTOBKY,
BBITIOJIHATE UCCIIEAOBAHUS B
COOTBETCTBHH CO
CTaHAapTHBIMU
METOAUKAMU.
OTIMYHO BIaACET
TEOPETUUECKUMU 3HAHUSIMU
B 00JIaCTH METOJIOB
XUMHYECKOTO U (PHU3HUKO-
XHMHYECKOTO aHAJIN3a
BEIICCTB, HABBIKAMH PaOOTHI
Ha aHATUTHYCCKOM

HOIIK-2.3. Hcnonvsyem

He 3HaeT 0OCHOBBI METO/IOB

YacTU4HO 3HAET OCHOBHI

XHMHYECKOI0 U (hHU3HMKO-

MCTOJO0B XMMHUYCCKOT'O K

X0po1110 3HaET OCHOBBI

000pyTI0BaHHH
OTINYHO 3HAET OCHOBBI

MCTOJOB XMMHUYCCKOTO K

MCTOJO0B XUMHUYCCKOT'O M
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Ko n
HANMMEHOBaHHeE
KOMIIETEeHIIMH

Kox n HauMeHoBaHue
HHIUKATOPA A0CTH:KEHHSA
KOMIIETEeHIIHH

¢M3MKO-XMMLI‘£€CKM€ Memoobl

Kpurtepun ouennBanus pe3yabTaToB 00y4eHHs

OLCHKH KOHTPOJIA

XAUMHYCCKOI'0 aHaJIu3a BEIICCTB.

OT Max PeUTUHTOBOU
OIICHKH KOHTPOJIS

OreHka Orenka Orenka OreHka
«HEYAOBJIETBOPUTEIHHO» «YAOBJIETBOPUTEIBbHOY / «xopomoy / «OTJIHYHO» /
/ «He 3aU4TEHO» «3a4TEHOY «3a4TEHOY «3aYTEHOY
0-59% 60-74% 75-89% 90-100%
OT Max PeUTHHTOBOU

OT Max PeUTUHTOBOU
OIICHKU KOHTPOJISI

OT Max PeUTHHTOBOM
OIICHKH KOHTPOJIS

OIIK-4. Crocoben

015 pewenus 3a0ay
npogeccuonanvhol
desimenbHocmu

He ymeer BbIOMpaTh METOIbI
HCCIleIoBaHus oOpasua B
3aBHCHMOCTH OT €r0
arperaTHOro COCTOSHUS,
COZIEepXKaHMS aHATH3HPYEMOT O
BELIECTBA U JIp.

He Bnaneer TeopeTnyeckumMu
3HAHUSAMH B 00JIaCTH METOJOB
XUMHYECKOro U (Pru3nKo-
XHMHYECKOT0 aHaJM3a BELIECTB,
HaBBIKaMH pabOTHI HA
AQHAINTHIECKOM 000pyI0BaHUH

(PU3UKO-XUMHYECKOTO aHAIHM3a
BentecTB. Caabo ymeer
BEIOMPATh METOJIBI
uccienoBanus 0opasia B
3aBHCUMOCTH OT €r0
arperaTHoro COCTOSIHUS,
COJICpIKaHUs aHATTM3UPYEMOTO
BEIIICCTBA H JIP.

CnaGo Brnaaeer
TEOPETUUECKUMH 3HAHUSIMH B
001aCTH METOIOB XUMHUYECKOTO
U (PU3UKO-XMMHYECKOTO
aHaJIM3a BEIIECTB, HABLIKAMU
paboThI Ha aHATTMTHIECKOM
000pyI0BaHUH

(PU3UKO-XUMHYECKOT0 aHATIHN3a
BELIECTB. XOpOIIO yMEET
BEIOMPATh METOJIBI
nccienoBaHus oopasma B
3aBUCHMOCTH OT €TI0
arperaTHoOro COCTOSIHUS,
CoZiepKaHMs aHATM3HPYEMOTo
BEILleCTBa U Jp.
Xopo1o Biageer
TEOPETUUECKUMH 3HAHUAMH B
00JIaCTH METOZ0B XMMHIECKOTO
U (PU3UKO-XMMHYIECKOTO
aHaNM3a BEIECTB, HABBIKAMU
paboTHI Ha AHATUTHIECKOM
000pyI0BaHHH

(HU3UKO-XUMHUYECKOT0 aHann3a
BemiecTB. OTIMYHO yMeeT
BBIOMPATH METO/IBI
HCCcIen0Banus obpasua B
3aBUCHMOCTH OT €r0
arperaTHOro COCTOSIHUSI,
coJiepyKaHusI aHATTM3UPYEMOTO
BEIIICCTBA U JIP.
OTIMYHOBIAICET
TEOPETUIECKUMH 3HAHUSMH B
00J1aCTH METOI0B XUMHUYECKOTO
1 PU3UKO-XMMHUYECKOTO
aHaJM3a BEIIECTB, HABLIKAMU
paboTHI HA AHATIUTHIECKOM
000pyI0BaHUHI

HOIIK-2.4. Hcnonv3yem
Xumuyeckue memoonl 0s
peutenus 3a0ay
npogeccuonanbHou
odessimenvHOCmU

HOIIK-4.2. Hcnonv3yem

He 3HaeT OCHOBBI METOJIOB
XMMHYECKOTO U (PU3UKO-
XMMUYECKOTO aHaN3a BEIeCTB.
He ymeet BbIOMpaTh METOIbI
uccreioBaHus oOpasia B
3aBHCHMOCTH OT €TI0
arperaTHoro COCTOSIHUS,
COZiep)KaHMs aHATU3HPYEMOTO
BEIECTBA U JIp.
He Bnageer Teopernyeckumu
3HAHUAMHU B 001aCTH METOJ0B
XUMHYECKOTO U (PU3UKO-
XHMHYECKOT0 aHaIM3a BELIECTB,
HaBBIKaMH Pa0OTHI HA
AQHATUTHYECKOM 000pYI0BaHUH

YacTHYHO OCHOBBI METO/I0B
XUMHYECKOT0 U (PU3UKO-
XUMHUYECKOTO aHaJIM3a BELIECTB.
Cnabo ymeeT BBIOUPATh METOIBI
uccnenoBaHus obpasia B
3aBUCHMOCTH OT €T0
arperaTHOro COCTOSIHYS,
COoZiepKaHMs aHATH3HPYEMOTo

BELIECTBA U JIP.

Cnabo Brnazmeet
TEOPETHYCCKUMU 3HAHUSMH B
00J1aCTH METO/IOB XUMHUYECKOTO

U (HPH3UKO-XUMUYECKOTO
aHaNM3a BEIEeCTB, HABBIKAMU
paboTHI HA AHAITUTHIECKOM
000pyI0BaHHH

XopoI1110 OCHOBBI METOJIOB
XUMHYECKOT0 U (pU3UKO-
XMMHYECKOTO aHaIM3a BEIECTB.
Xopomro ymeeT BEIOUpaTh
METO/IbI HCCIIeIOBaHus oOpa3ia
B 3aBHCHMOCTH OT €T0
arperaTHoOro COCTOSHUS,
CoziepKaHMs aHATM3UPYEMOro
BEIIECTBA U JIP.
Xopo1o Biageer
TEOPETHYECKUMH 3HAHUSMU B
00J1aCTH METO/IOB XUMHUYECKOTO
U (PH3UKO-XUMUYECKOTO
aHaJIM3a BEIECTB, HABBIKAMHU
paboThl HA AHATIMTHYECKOM
000pyI0BaHUH

OTJ'II/I‘-IHO OCHOBBI METO/JI0B
XUMHUYECKOro U (pru3nKo-
XHMHYECKOTO aHaJIM3a BELEeCTB.
OTINYHO yMeeT BBIOUPATh
METO/IbI MCCIICIOBaHMs 0Opasna
B 3aBHCHMOCTH OT €T0
arperaTHOro COCTOSIHUS,
COZePKAHKS aHATH3HPYEMOT O
BELIECTBA U JIP.
Otan4HOBNAzEET
TEOPETHYECKUMU 3HAHUSAMH B
00J71aCTH METOJIOB XUMUYECKOTO
1 QU3UKO-XMMHUYECKOTO
aHaJIM3a BEILECTB, HABBIKAMH
paboThl Ha AHATUTHYECKOM
000pyI0BaHUHU

obecreynBarh
MPOBEICHHUE

TEXHOJOTUYECKOTO

polecca,

mexHuyecKue cpeocmesa Oist
KOHMPOIS NApaAMempos
MEXHON02UHEeCKO20 Npoyeccd,

CBOUCME CbIPbSL U 20MOBOU

He 3HaeT 0CHOBHBIC MMOHSTHS,

CBSI3aHHBIE CO CPEICTBAMHU
U3MEpEHUH;

- OCHOBHBIE (PM3NUECKHE

YacTuuHO 3HaET OCHOBHbBIE
MOHATHSA, CBA3AHHBIE CO
CpelICTBaMH NU3MEPEHUH;
- OCHOBHBIE (PM3MUYECKHE

BCJIMYUHBI U UX MTPOU3BOAHBIC,

BCJIMYUHBI U UX IIPOU3BOJHBIC,

XOopol1110 3HaeT OCHOBHBIE
TIOHSTHSI, CBA3aHHBIE CO
CpeICTBaMH M3MEPEHU;
- OCHOBHBIE (PH3MUYECKHE

BCJIMYUHBI U UX TPOMU3BOAHBIC

OTINYHO 3HaEeT OCHOBHBIE
TIOHSITHSI, CBA3aHHBIE CO
CpelCTBAaMU U3MEPEHUH;
- OCHOBHBIE (PU3NUECKHE

BCJIMYUHBI U UX MTPOU3BOAHBIC,
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mporecca, CBOUCTB
CBIPbS 1 TOTOBOM
MIPOLYKINH,
OCYIIECTBIIATH
U3MECHEHHE
[apaMeTpoB
TEXHOJIOTUYECKOT0
Ipolrecca npu
M3MEHEHHUHU CBOWCTB
CBIPbS

OIIK-5. Criocoben
OCYIIECTBIIAT
IKCIIEPUMEHTAIIbHBIC
HCCIEN0BaHUsA U

XHUMHYECKHUE.
He ymeer ucnonb3oBath
TEeXHUYECKHE CPEACTBA JUIS
KOHTPOJIsI TapaMeTpoB
TEXHOJIOTMYECKOT0 MpoIiecca,
CBOMCTB CBIPbSl U TOTOBOM
TIPOYKIHN.

He Brageer meTomamu
HpoBefeHNs pru3NIecKnx
U3MEpPEeHUH;

- 9KCTIEpPUMEHTAbHBIMH
METOIaMH OTPeIeIICHUS
¢bu3ndIecKux U GU3NKO-

XAMHUYECKUX CBOUCTB CHIPBS H
MPOAYKTOB €ro rnepepadboTKu

He 3naer npaBuna paboThl B
11a00paToOpUH B 1IETIOM U C

XUMHYCCKUC.

TEeXHUYECKHE CPEACTBA JUIs
KOHTPOJI TapaMeTpoB
TEXHOJIOTHYIECKOro Mmpolecca,
CBOMCTB CBIPbSI U TOTOBOM
MIPOYKIHH.
Crnabo B1ameeT MeTonaMH
TIPOBEAEHUS PU3NIECKUX
HU3MEpeHU;
- SKCTIEPUMEHTAIbHBIMU
METOJaMH OIIPE/ICIICHUS
(uzngeckux u GU3UKO-
XHMHYECKUX CBONCTB CHIPhS
MIPOAYKTOB €ro mepepaboTKu

YacTuyHo 3HaeT

SJICKTPOXUMUYECKHUE, (1)I/I3I/IKO-

YacTtuyHo YMEET UCII0JIb30BaTh

BECOBBIE, ONITHYECKUE,
INEKTPOXUMUYECKHE, HH3UKO-
XUMHYECKHE.
XOopomIo ymMeeT UCHONIb30BaTh
TEXHUYECKHE CPEICTBa IS
KOHTPOJIS TapaMeTpoB
TEXHOJIOTHYIECKOro mpolecca,
CBOMCTB CBIPbSI U TOTOBOM
TIPOYKIIHH.
Xopo1o BrageeT MeToJaMu
MIpOBeNEHHsT PU3NIECKUX
HU3MEpeHUH;
- OKCTIEPHMEHTAIbHBIMH
METOJaMH OTPe/IeIICHUS
(huzngecKkux u QU3UKO-
XMMHYECKUX CBONCTB CHIPbS
MIPOJYKTOB €ro mepepaboTKu

Kputepuu ouenuBanus pe3y/ibTaToB 00y4eHUs1
OreHka Orenka Orenka OreHka
Kox n Kon n HaumenoBanue «HEey0BJIETBOPHUTEIbHO» «YAOBJIETBOPUTEIBbHOY / «xopomoy / «OTJIIMIHOY /
HauMEHOBaHHUE HHAHKATOPA JOCTUKCHUS / «HE 3a4TEHO» «3a4TEHO» «3a4TEHO» «3a4TEHO»
KOMIIeTeHIUH KOMIIEeTeHLUH 0-59% 60-74% 75-89% 90-100%
OT Max PeUTHHTOBOU OT Max PeUTUHTOBOU OT Max PeUTUHTOBOU OT Max PeUTHHTOBOM
OIIEHKH KOHTPOJIS OIICHKH KOHTPOJIS OIICHKU KOHTPOJISI OIICHKH KOHTPOJIS
HCIIOJIb30BaTh npooyKyuu - CII0COOBI BBIPAXKEHUS - CIIOCOOBI BBIPAKEHUS - CIIOCOOBI BBIPAXKEHUS - cII0cOOBI BBIPAXKEHUS
TeXHUYEeCKue KOHIICHTpauui U cOCTaBOB (pa3, | KOHIEHTpamMii U COCTaBOB (a3, | KOHLEHTpauui U cocTaBoB (a3, | KOHLEHTPALUH U cOCTAaBOB (a3,
Cpe[lCTBa IS OCHOBHBIC METOABI AaHAJIU30B: OCHOBHBIC METOABI AHAJIU30B: OCHOBHBIC METOBI AHAJIU30B:
KOHTPOJIA BECOBBIC, ONITHYECKHUE, BECOBBIE, OIITHYECKHE,
HapaMeTpOB DJIEKTPOXUMUYECKHUE, (1)I/I3I/IKO-
TEXHOJIOTUYECKOTO

OCHOBHBIE METO/BI AHATU30B!
BECOBBIE, OIITHYECKNE,
EKTPOXUMHUUECCKUE, PU3NKO-
XHUMHYECKHUE.
OTJIMYHO YMEET UCIIOIb30BATh
TEXHUYECKHE CPEACTBA JUTS
KOHTPOJIsI TapaMeTPoB
TEXHOJIOTHYECKOT0 MpoIiecca,
CBOMCTB CBIpbSl U TOTOBOM
MPOIYKIHN.
OTIMYHO BlIaJIeeT METOJaMuI
IpoBefeHHs pru3HIecKnx
U3MEpEeHHUI;
- 9KCTIEPUMEHTAIbHBIMH
METOAaMH OPeIeIICHUsI
¢bm3ndeckux u GpU3NKo-
XUMHYECKHX CBOHCTB CBHIPbS U
MPOAYKTOB €ro rnepepadoTKu

HCHBITAHUS 110
3aJJaHHON METOIHUKE,
IIPOBOJUTH
HAOJIOICHUS U
HU3MEPEHUS C YUETOM
TpeOOBaHUIT TEXHUKU

HOIIK-5.1. Ocywecmensiem
9KCHEPUMEHMATIbHbLE
UCCne008aHus U UCHbIMAHUSL
10 3a0aHHOU MemoouKe

XUMUYECKUX JaHHBIX IIPH
pELIeHUU TePMOJUHAMHYECKUX, | PELIEHUH TePMOAMHAMUYECKUX,
KMHETUYECKUX U JPYTrux 3aaaq KMHETUYCCKUX U JPYTUux 3aaaq KUHCTUYCCKHUX U APYrux 3aaaqd
HOJIIPUMETPUUECKHUE, (U3MUECKON XMMUU. (HU3MYECKON XUMHH. bu3HIecKoit XUMHN.
30yITHOCKONIUYECKHE, YacTuuHO yMeeT MIaHHPOBATh XopomIo yMeeT MIaHupoBaTh OTaM4HO yMeeT IIaHuPOBaTh
Ge3omacHoCTH, KaJIOpUMETPUYECKUE METOJIBI SKCIIEPUMEHT, I10JIb30BaThCs 9KCIIEPUMEHT, [10JIb30BaThCS 9KCIIEPUMEHT, 110JIb30BaTHCS
00pabaTeIBaTh U MIPOBEACHHUS SKCIIEPUMEHTA. CTaHJIapTHOH J1a00paTOPHOH CTaHJIapTHOH J1a00paTOPHOH CTaHAApTHOH 1a00PaTOPHOM
HHTEPIPETHPOBATH He Bnaneer HaBbIKamMu HOCYJOM; UCIIONb30BaTh NOCY 10; UCIIOIb30BaTh [OCYI0i; UCIIOIb30BaTh
SKCIEPHUMEHTAIbHbIE MIPOBEICHUS XUMUUYECKHUX MOJISIPUMETPUYECKUE, MOJIIPUMETPUYECKUE, NOJIIPUMETPUYECKUE,
JIAHHbIE JKCNIEPUMEHTOB 110 30yJUIHOCKOIIMYECKHUE, 90yIINOCKONTYECKHE, 30yIIHOCKOITYECKHUE,

AQHATUTHYECKUM
o0opyIoBaHHEM U TIOCYAOI, B
YaCTHOCTH.

He ymeer mmanuposatb

9KCIIEPUMEHT, M0JIb30BaAThCS

CTaH/apTHOH J1a00paTOPHOIA
IOCYJI0H; HCIIOJIB30BATh

Xoporio 3HaeT OTJIMYHO 3HAET
MOJIIPUMETPHYECKHE, HOJIIPUMETPHYECKHUE, HOJIIPUMETPHYECKHUE,
30yIIIMOCKONTIYECKHE, 30yIITMOCKONIIYECKHE, 30yJUTHOCKOIIMYECKHE,
KaJIOPUMETPUYECKHE, KaJIOPUMETPUYECKHE, KaJIOPUMETPHYECKHE,
ANEKTPOXUMHYCCKHE METO/IBI ANEKTPOXUMHYCCKHE METO/IBI
TOTy4eHus! HPU3HKO-

XUMHYCCKUX JaHHBIX ITPHU
pPEeICHUH TEPMOANMHAMUYCCKUX,

TOTy4YeHUs! (PU3HKO-
XMMHYECKUX JJAHHBIX ITPH

NEKTPOXUMUIECKHE METOIBI
HOTy4YeHUs HH3UKO-
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Ko n
HANMMEHOBaHHeE
KOMIIETEeHIIMH

Kox n HauMeHoBaHue
HHIUKATOPA A0CTH:KEHHSA
KOMIIETEeHIIHH

Kpurtepun ouennBanus pe3yabTaToB 00y4eHHs

OreHka Orenka Orenka OreHka
«HEYAOBJIETBOPUTEIHHO» «YAOBJIETBOPUTEIBbHOY / «xopomoy / «OTJIHYHO» /
/ «He 3aU4TEHO» «3a4TEHOY «3a4TEHOY «3aYTEHOY
0-59% 60-74% 75-89% 90-100%

OT Max PeUTHHTOBOU
OIIEHKH KOHTPOJIS

OT Max PeUTUHTOBOU
OIICHKH KOHTPOJIS

OT Max PeUTUHTOBOU
OIICHKU KOHTPOJISI

OT Max PeUTHHTOBOM
OIICHKH KOHTPOJIS

OTIPENENICHUIO TETLIIOThI
pacTBopeHuUsl coneit
KaJIOPUMETPHUYECKUM METOJIOM;
MTOCTPOCHUIO TUAarpaMMbI
JKUJIKOCTh — IIap B ABOMHOMN
cuctemMe 0yITHOCKOTIMYECKIM
METOJIOM; CKOPOCTH MHBEPCUU
caxapo3bl NOJSIPUMETPUICCKUM
METOI0M

KaJIOpUMETPUIECKUE METOAbI
MIPOBEICHHS YKCIIEPUMEHTA.
Cnabo BiaaeeT HaBbIKAMU
MIPOBEICHUS XUMHYECKHAX
9KCTIEPHMEHTOB I10
OMPEICIICHUIO TETUIOTHI
pacTBopeHus coieit
KaJIOPUMETPHYCCKAM METOJIOM;
MOCTPOEHUIO JUArPaMMBbI
JKUAKOCTD — IIap B ABOMHOU
cucreMe 30yTHOCKOTUIECKIM
METO/IOM; CKOPOCTH HHBEPCUH
caxapo3bl MOJIIPUMETPHYECKAM
METOJIOM

KaJIOPUMETPUUECKUE METOIBI
MIPOBEICHUS SKCTIEPUMEHTA.
Xopo11o BiajgeeT HaBbIKaMHi

MPOBEICHUS XUMHUIECKIX
9KCIIEPUMEHTOB 110
OIPEJEIICHUIO TEILIOThL
pacTBOpeHus cosei

KaJIOPUMETPUYECKUM METOZIOM;

MOCTPOEHHIO AUArPaMMBbl
JKUAKOCTD — IIap B ABOMHON
cucTeMe 30yITHOCKOITMIECKUM
METOJIOM; CKOPOCTH HHBEPCHU
caxapo3bl OJLIPUMETPUYECKUM
METOJI0M

KaJIOPUMETPUUECKHUE METOIBI
MIPOBEAEHHUS SKCIIEPUMEHTA.
OTaUYHO Ba/ieeT HaBBIKAMHU

MIPOBEACHUS XMMUUECKIX
9KCIIEPHUMEHTOB 110
OIPEJCIICHUIO TEIIOThI
pacTBOpeHus conei

KaJIOpUMETPUIECKUM METOIOM;

MOCTPOEHUIO AUArpaMMBbl
JKUKOCTB — IIap B ABOMHOM
cucTeMe 30yTHOCKOMTHIECKIM
METOJIOM; CKOPOCTH HHBEPCHHU
caxapo3bl IOJIIPUMETPHYECKUM

HOIIK-5.2. I[Ipogooum
Heobxo0umble HAON00eHUs. U
uzMepeHust ¢ yuemom
mpebosanul mexHuKu
be3zonacnocmu

He 3HaeT ocHOBBI METO10B
KOJIMYECTBEHHOTO OTPEICIICHHS
BEILIECTB, IPHHIHIIBI, JICKAIIUC

B OCHOBE XHMHYECKUX H
(HU3MKO-XUMHUIECKHX METOJIOB
aHann3a, 0COOEHHOCTH
HCTIOJIb30BaHUS METOJIOB JIJIst
aHaJ3a pa3IuuHbIX 00HEKTOB
WCCIICTOBAHMSL.

He ocymectBisath
npoOOIOArOTOBKY, BBIIOIHATH
aHaNN3 B COOTBETCTBUH C
BBIOpPaHHOH METOIMKOIA;
paboTarh ¢ XUMHYECKUMU
peaKTUBaMH, OCYA0H U
000pyI0BaHHEM,
HEOOXOIUMBIMH IS
BBIMOJHCHUS XUMUYIECKOTO U
(HDU3UKO-XHMHYIECKOTO
HCCIICA0BAHHS.

He Bnaneer teopernueckumu
3HAHHUSMH B 00J1aCTH

YacTUYHO 3HAET OCHOBBI
METOA0B KOJIMYCCTBCHHOI'O
OIIPE/ICIICHNS BEILIECTB,
MIPUHIIHIIBL, JIEXKAIINE B OCHOBE
XUMUYECKUX U (QPU3HUKO-
XUMHUYECKUX METOJI0B aHAJIN3a,
0COOCHHOCTH HCIIOJIb30BaHMS
METOJIOB ISl aHAJIN3a
Pa3IM4HBIX 00HEKTOB
UCCIIE0BaHUSI.
YacTHYHO yMEeT OCYLIECTBILITh
MpOOOIOATOTOBKY, BBITIOIHSTH
aHaJIM3 B COOTBETCTBHHM C
BEIOpPaHHOI METOAMKOIA;
paboTaTh ¢ XUMHICCKAMH
peaKTHBaMH, TIOCYA0H U
000pyI0BaHHEM,
HEOOXOAUMBIMHM IS
BBITIOJTHEHUST XUMHUYECKOTO U
(U3UKO-XUMHIECKOTO
HCCIIEJOBAHMUS.
Cnabo Biazeer

XopoI10 3HaeT OCHOBBI
METOA0B KOJIMYCCTBCHHOI'O
OIIpeeNICHNs BEeIECTB,
MIPUHIIMIIBL, JISKAIIUE B OCHOBE
XUMUYECKUX U (PU3UKO-
XUMHYECKUX METOJIOB aHAJIH3a,
0COOCHHOCTH HCIIOIb30BAHHS
METOJIOB ISl aHAJIN3a
Pa3IMYHBIX 0OBEKTOB
YCCJICIOBAHUSI.
X0po1110 yMEET OCYIIECTBIISATh
MPOOOTIOATOTOBKY, BEIIOIHATH
aHall3 B COOTBETCTBHU C
BEIOpaHHOI METOAUKOIA;
paboTaTh ¢ XUMHIECKUMH
peaKkTUBaMH, TOCYA0H U
000pyJI0BaHHEM,
HEOOXOAMMBIMHM IS
BBINOJIHEHUS! XUMUYECKOTO 1
(U3UKO-XUMHIECKOTO
HCCIIEIOBAHUSL.
Xopomio BaageeT

METOJIOM
OTIUYHO 3HACT OCHOBBI
METOJ0B KOJIMYCCTBCHHOI'O
OImpeesieHNs BEIECTB,
TIPUHIIHIIBL, JISKAIINE B OCHOBE
XUMHAYECKUX U (Pu3nko-
XUMHYECKHAX METO/IOB aHaIIN3a,
0COOEHHOCTH UCIIOJIb30BAHUS
METOJIOB JUIsI aHAJIN3a
Pa3IuYHBIX 00BEKTOB
HCCIIEOBAHUSI.
OTINYHO yMEET OCYLIECTBIIATh
MPOOOMOATOTOBKY, BBHIIOIHATH
aHaju3 B COOTBETCTBHH C
BBIOPaHHON METOIHKOIA;
paboTaTh ¢ XUMHYECKUMHU
peaKkTUBaMH, MOCYA0H U
000pyI0BaHHEM,
HEOOXOIUMBIMH IS
BBITTOJIHCHHUS] XUMHUYECKOTO 1
(U3UKO-XUMHYECKOTO
HMCCIICOBAHUSL.

OTIU4HO BIAJEeT
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Ko n
HANMMEHOBaHHeE
KOMIIETEeHIIMH

Kox n HauMeHoBaHue
HHIUKATOPA A0CTH:KEHHSA
KOMIIETEeHIIHH

Kpurtepun ouennBanus pe3yabTaToB 00y4eHHs

OreHka Orenka Orenka OreHka
«HEYAOBJIETBOPUTEIHHO» «YAOBJIETBOPUTEIBbHOY / «xopomoy / «OTJIHYHO» /
/ «He 3aU4TEHO» «3a4TEHOY «3a4TEHOY «3aYTEHOY
0-59% 60-74% 75-89% 90-100%

OT Max PeUTHHTOBOU
OIIEHKH KOHTPOJIS

OT Max PeUTUHTOBOU
OIICHKH KOHTPOJIS

OT Max PeUTUHTOBOU
OIICHKU KOHTPOJISI

OT Max PeUTHHTOBOM
OIICHKH KOHTPOJIS

XHMHYCCKOI'0 aHaJIn3a u
(bI/BI/II(O-XI/IMI/I‘{CCKI/IX MCTO0OB
HCCICOOBAaHUA

TECOPETUYECKUMU 3HAHUSIMU B
00J1aCTH XMMHYECKOr0 aHalInu3a
n (l)I/ISI/IKO-XI/IMI/I‘IECKI/IX MCTOJOB
HCCIICIOBAHUA

TEOPETHYECKUMH 3HAHUSIMU B
00J1aCTH XUMHUYECKOT0 aHaIn3a
1 (PU3HKO-XHMUYIECKUX
METOJIOB HCCJICI0BAHUS

TEOPETUYECKUMH 3HAHUSMH B
00J1aCTH XMMHUYECKOT'0 aHaTu3a
1 PU3UKO-XUMHAYIECKUX
METOJIOB MCCIICIOBAHUS

HOIIK-5.3. Obpabamveisaem u
unmepnpemupyem
nonyuenle
OKCNEePUMEHMATIbHbIE OAHHbIE

He 3naet meToap! 06paboTKH 1
HPEICTABICHUS PE3yIbTaTOB
aHaIM3a.

He ymeer obpabaTeiBaTh
pe3yJIbTaThl UCCIIEIOBAHMUS, B
TOM YHUCJIE C IOMOLBIO
CIELHAITN3HPOBAHHOTO
KOMIIBIOTEPHOT'O IIPOTPaMMHOT0
obecriedeHus1, 0popMIIATh
pe3yJbTaThl aHAIIM3a B
COOTBETCTBHUH C
YCTaHOBJICHHBIMH MIPABUIIAMH,
HHTEPIPETHPOBATD
TIOJTyYeHHBIE PE3yJIbTaThL.
He Bnaneer TeopeTuyeckumMu
3HaHUAMH B 00nacTH 00paboTKH
pe3yJIbTaTOB aHaJM3a,
HaBBIKaMH Pa0OTHI C
AQHATUTHYECKUM
000pyI0BaHHEM U NIPaBUIIAMH
paboThI C TEXHUIECKOIT
JIOKyMEHTAIHen.

YacTHYHO 3HAET METO/bI
00paboTKY M PE/ICTABICHUS
pe3yIbTaTOB aHAIN3A.
YacTuuno ymeer 0OpabaTbIBaTh
Ppe3yJIbTaThl HCCICA0BAHNUS, B
TOM YHUCJIE C TOMOLIBIO
CIICUATN3HPOBAHHOTO
KOMIIBIOTEPHOTO IIPOrPaMMHOT0
obecrnedeHus1, opopmMIATH
pe3yJIbTaThl aHAlk3a B
COOTBETCTBHH C
YCTaHOBJICHHBIMU IIpaBUJIaMHU,
UHTEPIPETHPOBATh
HOJIy4CHHBIE Pe3yJIbTaThI.
Cnabo Bmazmeer
TEOPETHYCCKUMH 3HAHHUSMH B
oGacti 06paboTKH
pEe3yJIbTaTOB aHAIN3a,
HaBBIKAMH PabOTHI C
AHAJIUTUYCCKUM
000pyI0BaHUEM U PaBUIIAMH
paboThI ¢ TEXHUYECKOH
JTOKYMEHTAIIHCH.

Xopo11o 3HaeT MeTO/ bl
00pabOTKH U NMPEACTABICHHS
pe3yIbTaTOB aHANIN3a.
Xopomio ymeer 00pabaThIBaTh
Ppe3yJIbTaThl HCCICA0BAHNUS, B
TOM YHCJIE C TOMOLIBIO
CIIeIUATN3UPOBAHHOTO
KOMIIBIOTEPHOTO IPOrPaMMHOTO
obecniedeHus, opopMIIsITh
pe3yJIbTaThl aHalk3a B
COOTBETCTBHH C
YCTaHOBJICHHBIMU IIpaBUJIaMHU,
HHTEPIPETHPOBATD
HOJIy4CHHBIE PE3yJIbTaThI.
Xoporio Biajgeer
TEOPETHYCCKUMH 3HAHUSMU B
oGracti 06paboTKH
Ppe3yJIbTaTOB aHAJIH3a,
HaBBIKAMH PabOThI C
AHAJIUTUYCCKHUM
000pyi0BaHNEM U NPABUIAMH
paboThI ¢ TEXHUYECKOH
JTOKYMEHTAIIHECH.

OTJIMYHO 3HAET METOMBI
00pabOTKY U MPEICTaBICHUS
pe3yJIbTaTOB aHAIH3a.
OtnnyHo ymeet 06pabaTbIBaTh
pe3yJIbTaThl HCCIIEA0BaHNs, B
TOM YHCIIE C TOMOIIBIO
CIENUATN3HPOBAHHOTO
KOMITBFOTEPHOTO IPOTPaMMHOT0
obecrniedeHus1, 0popMIIATh
pe3yJIbTaThl aHAIH3a B
COOTBETCTBUH C
YCTaHOBJICHHBIMHU ITIpaBUJIIaMHU,
HUHTEPHPETHPOBATh
TIOJIy4EHHbIE PE3yJIbTaThI.
OTtaudHO BajeeT
TEOPETHYCCKUMU 3HAHUSMH B
obnacta 00paboTKH
PpE3yJIbTaTOB aHaJM3a,
HaBBIKaMH PabOTHI C
AHAJIIUTUYCCKHUM
000py10BaHHEM ¥ NIPABHIAMU
paboThI C TEXHUUECKON
JIOKYMEHTAaIueH
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6. YYU EBHO-METOANUYECKOE OBECIIEYEHUE JUCHUIIJIMHbI
6.1. YueOHasi iuTepaTypa, ne4yaTHble U31aHUsA OHOJINOTEYHOro (poHIA

bubnuoTteunslii HOH/ YKOMIUIEKTOBAH MEYaTHBIMU W3JIaHUSIMH U3 pacuera He meHee 0,25
9K3eMILIApa KaXJ0T0 U3 M3JIaHUM, YKa3aHHBIX HIDKE Ha KaXKAOro oOydarolierocs U3 yucia Jui,
OJTHOBPEMEHHO OCBAMBAIOIINX COOTBETCTBYIOIIYIO AUCIUILINHY.

1.1 AnekcanzmpoBa D.A. AHamuTHyecKas XUMHUS: Y4eOHMK W mpakTukym. Ku. 1:
Xummueckre Metopl aHanuza / 3.A. Anekcanaposa, H.I'. TaiinykoBa; Kybanckuii roc. arpapHslit
YH-T. - 2-€ u34., ucnp. u goi. - M. : FOpaiit, 2014. - 552 c. : un.

1.2 AnexkcanapoBa 3.A. AHanuTudeckas Xumusi: YueOHUK U npakTtukym. Ku. 2: ®usuko-
XUMUYEeCKrue MeTonbl aHanm3a / D.A. AnekcannpoBa, H.I'. TalinykoBa; Kybanckuii roc.arpapHbiit
VH-T. - 2-€ u31., ucnp. u gom. - M. : FOpaiit, 2014. - 356 c. : .

1.3. Xapurtonos l0.fl. Ananutudeckas xumus. AHaMTUKa: YdeOHuk: B 2-x kH. Ku. 1:
O6ume Teopernyeckre ocHOBbl. KauecTBeHHbIil ananus / FO.51. XapuTtoHoB. - 4-e u3n., crep. - M.:
Bricmr.mk., 2008. - 616 c.: ui.

1.4. XapuronoB 10.4. Ananutnueckas xumus. AHanmutuka: YueOHuk: B 2-x k. KuH. 2:
KomnyectBennsiit ananmu3. OU3NKO-XUMUYECKHE (MHCTpYMEHTalIbHBbIE) MeTobl aHanmm3a / FO. 5.
XapuTOHOB. - 4-¢ u3., crep. - M.: Beicin.mik., 2008. - 560 c.: wi.

6.2. CnpaBo4Ho-0uOIMOrpadnueckas jureparypa

2.1 Jlebyxor B.W. ®usuko-xuMuueckue MeTOAbl HccienoBaHus: YuebHuk / B.W.
JleGyxoB, A.W. Oxkapa, JLII. ITaBmtouenkoBa; [lox pea.A.1.Oxkapa. - CII6.; M.; Kpacnonap: Jlans,
2012. - 480 c.: un.

2.2 Kopenman f.U. [TpakTUKyM 10 aHAJIUTUYECKOW XUMHUH. AHAJIN3 MUILIEBBIX IPOTYKTOB!
VYu4eb. mocooue: B 4-x ku. Ku. 1: Turpumerpuueckue meronsl anaimza / SI.W. Kopenman. - 2-e
u3l., nepepad. u goim. - M.: KonocC, 2005. - 239 c.: u.

2.3 Kopenman .. [IpakTukyM 1Mo aHAIUTUYECKOW XUMHUH. AHAIIN3 MUIIEBBIX MPOAYKTOB:
VYue6. mocodue: B 4-x ku. KH. 2: Ontudeckue metonsl ananuza / S1.M. Kopenman. - 2-e u3n.,
nepepab. u gom. - M.: KonocC, 2005. - 288 c.: u.

2.4 Kopenman S.U. IIpakTukyM 1o aHaIUTHYECKON XUMHUH. AHAJIW3 MUIIEBBIX IPOJIYKTOB:
VYue6. nocodue: B 4-x k. Ku. 3: Dnextpoxummuueckue meroasl ananusza / .M. Kopenman. - 2-e
u31., nepepad. u goi. - M.: KonocC, 2005. - 232 c.: ui.

2.5 Kopenman A.U. [TpakTHUKyM 10 aHAJIUTUYECKOW XUMHUH. AHAJIN3 MUIIEBBIX POIYKTOB:
VYueb. nocobue: B 4-x ku. KH. 4: Xpomarorpadpuueckue metoasl ananusa / J.1. Kopeaman. - 2-e
u3 ., nepepad. u xom. - M. : KonocC, 2005. - 296 c. : ui.

6.3. MeToauuecKkue YKa3aHusl, pCKOMCHIAIMU U IPYIrue MaT€pHuabl K 3AHATUAM

B crmmcok ((MGTO)II/I‘IeCKI/Ie YKa3aHusda, pCKOMCHAAINU U APYTruc MaTCpHralibl K 3aHATUAM
BKJIIOYAOTCA METOAHYCCKUEC YKa3aHUA W PCEKOMEHAAIMK I10 IIPOBCIACHUIO J'Ia60paTOpHI>IX u
IMPaKTUICCKUX y‘IC6HBIX 3aHATHH 110 HaHHOI;'I AUCHUITIIMHC:
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6.3.1 Memoouueckue ykazanus, pa3padoomannslie nPenooasamenimu:

3.1 HWnentuduxanus HEOPraHWYECKHX BEUIECTB: YUYeOHO-METOJMUYECKOE Toco0ue K
7a00paTOPHBIM 3aHATHAM 10 JUCHUIUIMHE «AHAJIUTHYECKass XUMHUS W (DU3HKO-XUMHYECKHE
metoabl aHanmmza» / HI'TY um. P.E. Anekceesa / A.Il. Apbarckuii, B.I1. Iletposa. H. HoBropon,
2015.-31c.

3.2 KHCITOTHO-OCHOBHBIE CBOWCTBA JJICKTPOJUTOB M KPHUTEPUU WX aHaimu3a: Y4eOHO-
METOJIMYECKOe MOocoOue K JTaOOPaTOPHBIM 3aHITHUSM MO TUCIHUIUINHE «AHATUTHYECKass XUMUS U
¢uzuko-xumuueckue Meronsl aHanuza» / HI'TY um. P.E. Anekceea / A.Il. ApGatckwuii, I'.H.
Adonsmmmn, B.M Boctokos, B.I1. Ilerpoa, O.I". [Tomepannesa. H. Hosropon, 2016. - 38 c.

3.3 Amnamutnueckas xumus. Yacte 1. Jlomamnume 3amanus. KoHTposibHbIE paOOTHI:
Y4eOHo-MeToAMYecKoe mocoOre K JT1ab0opaTOPHBIM 3aHITHSIM IO JUCHUTUIMHE «AHAIUTHYECKAs
xuMus 1 puzuko-xumuaeckue metoasl ananuzay / HI'TY um. P.E. Anekceea / A.Il. Apbarckuii.
H. Hosropopg, 2016. - 36 c.

3.4 Xumudeckuid aHam3: Y4eOHO-METOUYECKOE MOcoOHe K JIaOOpaTOPHBIM 3aHITHAM T10
TUCIUTIINHE « AHATUTHYECKAs XUMUS U (PU3UKO-XUMHUYecKrue MeTo bl aHaim3ay / HI'TY uwm. P.E.
AnekceeBa / A.Il. Apbarckuii, H. HoBropon, 2016. - 35 c.

3.5 KonuuyecTBeHHBIH XMMUYECKMH aHamu3: YueOHO-METOIuYecKoe Iocodue K
7a0opaTOpHBIM paboTaM MO Kypcy «AHaIUTHYecKas XUMHUS U (DU3HKO-XUMHUECKUE METOMbI
anammza» / HI'TY um. P.E. AnekceeBa / B.H. Areenxo, O.B. Kazapuna H. Hosropox, 2024. - 33
c.

3.6 OnTuueckue METOJbl aHanu3a: YueOHO-METOJUYecKoe Mocodue K J1adopaTOpHBIM
3aHATUSAM TIO JUCIHIUINHE «AHAIUTHYECKAsT XUMHS B (PUIUKO-XUMHUUYECKHE METOMbI aHan3a» /
HI'TY um. P.E. AnekceeBa / A.Il. Apbarckuii, B.M. Bocrokos B.II. IletpoBa. H. HoBropon,
2016.-43 c.

3.7 DnekTpoxMMHYECKME€ MEeTOJbl aHaiu3a: YdeOHO-MeToauyeckoe mocodue K
7a00paTOPHBIM 3aHIATUSIM MO0 AWCHUIUINHE «AHATUTHYECKas XUMHS U (PU3UKO-XUMUYECKUE
meTosel aHanu3ay / HI'TY um. P.E. AnekceeBa / A.Il. ApGarckuii, B.M. Bocrokos B.I1. IleTpoga.
H. Hosropon, 2016. - 26 c.

3.8 Ananutnyeckas xumus. Yacts 2. 3agauu 1Mo MHCTPYMEHTAJIBHBIM METOJAaM aHalln3a:
Y4eOHO-MeTOANYEeCKOEe MOCcoOre K JabOpaTOPHBIM 3aHATHIM MO TUCHUILINHE «AHATUTHYECKas
XuMus B pu3uKo-xuMudeckue Metosl anammzay / HI'TY um. P.E. Anekceesa / A.Il. ApbaTckuid,
B.M. Bocrokos B.II. IlerpoBa. H. HoBropoa, 2016. - 46 c.

3.9 Ananutnueckas xumusa. Yactp 3: YdyeOHO-MeTOAMYECKOE MOCOOHME K J1a00OpaTOPHBIM
3aHATHUSM TIO JAUCLUUIUIMHE «AHATUTHYECKAss XUMHS U (PU3UKO-XUMUYECKHE METOJbI aHAINU3a» /
HI'TY um. P.E. AnekceeBa / A.Il. ApGarckuii, B.M. Bocrokor B.II. TlerpoBa. H. HoBropon,
2016. - 37c.

6.3.2 Memoouueckue ykazanus, pazpaoomannusie HI'TY

3.1. MeTtonuueckne PEKOMEHJAIMKM I10 OpPTaHU3AIMH ayJUTOPHOH paboThl. [IpuHATHI
YueoHo-MeToaumueckuM coBetoM HI'TY um. P.E. Anekceea, npotokosn Ne 2 ot 22 anpens 2013 r.
DIIEKTPOHHBIN azipec:

http://www.nntu.ru/RUS/otd_sl/ymy/metod dokym obraz/met rekom aydit rab.pdf?20.
Hara obpamenus 23.09.2015.

3.2 Meroanueckue peKOMEHIAllMK 110 OpPraHU3aluy U IUIAHUPOBAHUIO CAMOCTOSATEIbHON
paboThl cTyAeHTOB no aucuuruiuHe. [Ipunsatel YueOHo-metonuueckum coetom HI'TY um. P.E.

ATnekceena, MIPOTOKOJI Ne 2 oT 22 anpes 2013 T. ONEeKTPOHHBIN
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anpec:http://www.nntu.ru/RUS/otd_sl
/ymy/metod dokym obraz/met rekom organiz_samoct rab.pdf?20.

3.3 Yuebnoe mocobue «IIpoBenenne 3aHATHI ¢ MPUMEHEHHEM WHTEPAKTHBHBIX (OPM U
MeTronoB  oOyuenusi», Epmakoa T.M., MHWeamkwun E.I'., 2013 r. DiuekTpoHHBII
anpec:http:// www.nntu.ru/RUS/otd_sl/ymy/metod dokym_obraz/provedenie-zanyatij-s-
primeneniem-interakt.pdf.

7. NHO®OPMALMOHHOE OBECIHHEYEHHUE JUCHHUIIJIMHBI
VY4eOHBIII mpolecc MO  IUCHHMIUIMHE o0ecredyeH  HeOOXOAMMBIM — KOMIUIEKTOM
JIMIIEH3UOHHOTO M CBOOOJHO PACHpPOCTPAHSIEMOr0 MPOTPAMMHOTO OOECICUeHHs, B TOM YHCIIE
OTEUECTBEHHOTO MPOM3BOJCTBA (COCTAaB IO IUCLUIUIMHE ompezaeneH B Hactosmer PIIJ] u
MOJIIEKUT OOHOBIICHHUIO MTPH HEOOXOAUMOCTH).

7.1. IlepeueHbp pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHONW  CeTH
«/HTepHET», HEOOXOAMMBIX /IJIsl 0CBOEHUS TUCUMILIUHBI (MO1YJIs1)

[lepeyensb mporpaMMHBIX TPOTYKTOB, UCIIOJIB3YEMBIX IIPH MPOBEICHUN PA3IUYHBIX BUIOB
3aHSTHUN MO TUCIUIUIMHE (OTKPBITHII TOCTY):

1. Koncynprantllmtoc [Dnexktponnsiii pecypc]: CrnpaBouyHasi mpaBoBasi cUCTeMa. - Pexum
nocrtyna: http://www.consultant.ru/.

2. Hayunas  onekrponnas  Oubmmorexka  E-LIBRARY.ru. —  Pexum  mocryma:
http://elibrary.ru/defaultx.asp

3. DaekrponHas OuOnuoreyHas cucrema [I0BOKCKOrO TOCYIApCTBEHHOTO YHHBEPCHUTETA
cepBuca [ DNeKTpOoHHBIH pecypc]. — Pexxum moctymna:http://elib.tolgas.ru./ - 3arn. ¢ skpaHa.

4. DnexTpoHHO-OMOMMOTeYHas cuctema Znanium.com [DneKTpoHHBIA pecypc]. - Pexum
nocryna:http://znanium.com/. — 3ari. ¢ skpaHa.

5. OtkpeiToe 0Opa3oBaHue [DeKTpoHHBIN pecypc]. - Pexxum moctyma: https://openedu.ru/. -
3ari ¢ sKpaHa.

6. Polpred.com. Ob63op CMHU. [lonnomexcmosas, muocoompaciedas odaza oauuvix (B/])
[Onexmponusiii pecypc]. - Pesicum docmyna:http://polpred.com/. — 3aen. ¢ sxpana.

7. bazvl Odaunvix Bcepoccuiickoeo uHcmumyma HAy4HOU U MeXHUYecKou ungopmayuu
(BUHUTHU PAH) no ecmecme@eHHbiM, MOYHLIM U MEXHUYECKUM HAYKAM DNeKMpPOHHbLLL
pecypc]. - Peawcum oocmyna: hitp://www.viniti.ru. — 3aen. ¢ s3kpaua.

8. Vuusepcumemckasa ungopmayuonnas cucmema Poccus [Onexmpounwviti pecypc]. -
Peoicum oocmyna: http://uisrussia.msu.ru/. — 3aen. ¢ sxpama.

7.2. IlepeyeHb NPOrpaMMHOIr0 odecmeveHrsi U MHMOPMANMOHHBIX CHPABOYHBIX
cHCTEM

Tabauua 7 - Ilepeuenv 31eKmpoHHbIX OUOIUOMEUHDBIX CUCHEM

Ne HaunmenoBanue IbC Ccblika, o KOTOpoii
ocyumectBisiercst goctyn k I9bC
1 KoHcynbpTaHT cTyIeHTa http://www.studentlibrary.ru/
2 Jlanp https://e.lanbook.com/
3 IOpaiit https://biblio-online.ru/
4 TNT-ebook https:/www.tnt-ebook.ru/
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http://elibrary.ru/defaultx.asp
http://www.ecorussia.info/ru
http://znanium.com/
http://www.polpred.com/
http://www.viniti.ru/
http://uisrussia.msu.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
https://biblio-online.ru/
https://www.tnt-ebook.ru/

Tabauua 8 - Ilepeuenv npozpammnozo obecneuenus

IIporpamMHoe o6ecnedyeHne, HCMOJIb3yeMOe B
YHHBEpPCUTETe HA IOTOBOPHOIi 0CHOBe

IIporpammHoe o0ecnieuyeHune
CBOOOIHOT0 pacCPOCTPAHEHHSI

Microsoft Windows XP, Prof, S/P3 (monnucka DreamSpark
Premium, gorosop NeTr113003 ot 25.09.14)

Open Office 4.1.1 (JiuueH3us
Apache License 2.0)

Adobe Acrobat Reader
(FreeWare)

Microsoft Windows 7 (moanucka MSDN 4689, noamucka
DreamSparkPremium, morosop Ne Tr113003 ot 25.09.14)

Visual Studio 2008 (moamucka DreamSpark
Premium, moroBop NeTr113003 ot 25.09.14)

Microsoft Office Professional Plus 2007 (yiuniensust Ne
42470655)

Microsoft Office (mumen3us Ne 43178972)

Windows XP num. Ne 65609340

Office 2007 nuu. Ne 43178971

Microsoft Windows XP Professional (auiiensus Ne 43178980)

MicrosoftOffice 2007 (nmumen3us Ne 44804588)

1C npeanpustue 8.1 (MULIEH3MOHHOE COTJIAIICHNE
Ne800908353 ¢ BAO «1Cyp)

Adobe Design Premium CS 5.5.5 (mumen3mst Ne 65112135)

Dr.Web (C/a 758S-TDJP-N7HB-ZH2F ot 26.05.2025)

KoncyapsrantlLatoc (JloroBop Ne 28-13/16-313 ot 27.12.16)

Texakcnept (Jorosop Nel00/860 ot 22.12.2016)

B Ttabn. 9 ykazaH mepeueHb NPO(PECCHOHANBHBIX 0a3 JaHHBIX M HMH(OPMAIIMOHHBIX
CIPAaBOYHBIX CHUCTEM, K KOTOPBIM oOecredeH JOocTyn (yAajdeHHbIH noctym). /laHHbIM nepeueHb
TIOJUIEKHUT OOHOBJIICHHIO B COOTBETCTBUH ¢ TpeboBanusmu GI'OC BO.

B nanHoMm paszmene MOryT ObIThb NpHBEIEHBI PECYpChl (CCBIIKM Ha CaThl), HA KOTOPBIX
MOYXHO HAWTH TOJNE3HYIO IS Kypca HWH(POpPMAlMIO, B T.Y. CTATHCTUYECKUE HIIM CIIPAaBOYHBIC
JlaHHbIe, yuyeOHble MaTepHaIbl, OHJIAH KYpChI U T.JI.

Tabnuua 9 - Ilepeuenv cospemeHHbIX NPOPECCUOHATBHBIX 043 OAHHBLIX U
UHPOPMAYUOHHBIX CHPABOUHBIX CUCHIEM
. OCTYII K pecypc aJIeHHbIN
HaumenoBanue npogeccnoHaJIbHOM 0a3bl Hoctym k pecypey (ya
. JOCTYI C YKa3aHUEeM
Ne AAHHBIX, HHPOPMALIMOHHO-CIIPABOYHOM N
CCHLIKH/IOCTYH U3 JIOKAJIBHOI ceTH
CUCTEMBI
YHHBEPCHUTETA)

1 baza nmaHHBIX CTaHZAPTOB U PErVIAMEHTOB https://www.gost.ru/portal/gost
POCCTAHJAPT //home/standarts
OnekTpoHHass 0a3a M30paHHBIX CTaTe Mo .

2 P P http://www.philosophy.ru/
dunocopun
Enuneiii apxuB IKOHOMHUYECKHUX " .

3 P http://sophist.hse.ru/data_access.shtml
COITMOJIOTUUECKUX JTAHHBIX =
ba3ser  mamnpix HamwmoHampHOTO  coBETa 1O

4 . http://www.ncva.ru
OIICHOYHOM €SI TEIIbHOCTH
CnpaBouHas MpaBoBast cucrema .

5 JOCTYII U3 JIOKAJIbHOM CETH
«Kouncynprantlntocy»

HNudopmalinoHHO-CIIpaBOYHAs cUCTEMa .

6 JOCTYII U3 JIOKAJIbHOMN CETH

«TexkcrepT»

34



https://www.gost.ru/portal/gost%20%20%20%20//home/standarts
https://www.gost.ru/portal/gost%20%20%20%20//home/standarts
http://www.philosophy.ru/
http://sophist.hse.ru/data_access.shtml
http://www.ncva.ru

8. OBPA3OBATEJIBHBIE PECYPCBI VIS UHBAJINJI0B U JINIL C OB3

B T1abn. 10 ykasaH mepeueHb OOpa30BaTEeNbHBIX PECYpPCOB, HUMEIOMUX (POPMBI,
aJalTHPOBAHHbBIE K OTPAaHUYEHUSM HX 370POBbs, a TAK)KE CBEJIEHHUS O HAJUYMU CIIEHUATbHBIX
TEXHUYECKUX CpPEICTB OOY4YeHHs KOJUIEKTUBHOIO M HMHIUBUAYaJIbHOIO TMoOJib30BaHus. Ilpu
3aMoIHEHUH TaOJIUIbl MOXKET OBITh HCIOJB30BaHAa HH(OpMAIMs, pa3MelleHHas B TOJpasjese
«/locTtynHas cpenma»  crneumanusupoBaHHoro pasgena caidta HITY  «Csemenuss 00
oOpasoBarenbHON opranu3anum» https:// www.nntu.ru/sveden/accenv/

Taobnuya 10 - Ooépazoeamenvhbie pecypcol 014 uneanudos u auy c OB3

CaeeHHs 0 HAJTMYHMH CHIEHHATbHBIX
TeXHUYECKHX CPEACTB 00y4YeHHUs
KOJIJIEKTUBHOI'0 M MHANBHUAYAJIBHOTO
N0J1b30BAHUS

Ilepeyenn 00pa3oBaTeIbLHBIX PECYPCOB,
Ne NPUCIIOCO0JIEHHBIX IJIS HCIIOJIb30BAHUS
uuBajgugamu u gunamu ¢ OB3

1 OBbC «KOHCYIBTaHT CTYACHTA» 03BYYKa KHHUT M YBEJIHMYCHUE MIpUdTa
CHeNHaIbHOE MOOHMIILHOE MTPUIIOKECHHUE -
) ObC «Jlanb» CHHTE3aTOp PEeYH, KOTOPHIN

BOCITPOU3BOAUT TEKCThI KHUT U MEHIO
HaBUTAIlUH
BEpCHUS IS C1a00BUASAIINX

3 OBbC «Opaiity

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXOJINUMOE JIJIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IO JUCHUIIJIMHE

YueOHbIC ayIUTOPHH IJI1 MPOBEJACHUS 3aHATHA 1O  JUCHHUILIMHE, OCHAICHBI
000pyZI0BaHHEM U TEXHUYECKUMHU CpeJICTBaMH OOYYEHHsI, COCTaB KOTOPBIX OMpENEICH B

JAHHOM pasJielie.

Taonuya 11 - Ocnawennocms ayoumopuii U nomeuseHul 011 CAMOCHOAMENbHOIL
padomul cmyoenmos no OucyunIuHe

y4eOHast ay TUTOPUS IS
MPOBEICHUS MPAKTHYCCKUX U
ma00paTOPHEIX 3aHATHH,
TPYTIIOBBIX U MHIUBUIYATBHBIX
| KOHCYJIbTalui,
TEKYIIETro KOHTPOJIS 1
MIPOMEKYTOUYHON aTTeCTAllNU
(xadenpa "HaHOTEXHOJIOTHH U
ouotexHoorun" r. HuwkHui
Hosropon, yin. Munusa, 24)

3. llIxadbl CymmIbHBIE PA3THYHBIX
Mo u(UKaMi ¥ CTpaH-U3rOTOBUTEICH
4. lllkabI BEITSDKHBIC

5. Pedppakromerp

6. bauns BogsHas

7. TepMocCTaThl pa3HbIX
TIPOU3BOUTENEH

8. DOTOAIEKTPOKOTIOPUMETP
K®K-2MII

9. Xpomarorpad

10. T'eneparop Bogopoaa

11. KagopumeTp (hOTOIIEKTPpUIECKHI

Ilepeuennb
HaumeHnoBanue P
. JIMIEH3MOHHOT 0
ayAMTOPHUI U
NoMelleHu 15 OcHalEeHHOCTHL Ay AU TOPHUIL NPOTpaMMHOTro
Ne . . . odecrneyeHusl.
yueOHOH 1 MOMeIeHUI ¥ MMoMelleHuil T
CaAaMOCTOSITEJIbHOM I —
padoThbI P
0 IOKYMEHTa
1. AkBaauctumsarop 19—4—02-"5MO"
1334 2. Becbl a5eKTpOHHBIE J1a00paTOpHBIE
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Ilepeyenn
HaumeHnoBanue
" JIUIICH3UOHHOI'0
AYAUTOPUA U
i OcCHALIEHHOCTH AyIUTOPHI pOrpaMMHOro
Ne HOMemeH“UH At . . o0ecrevyeHusl.
yqeﬁﬂou u MNOMEIICHUU U ITIOMECIIICHUU
. PexkBu3uTHI
CaAMOCTOATECIBHOU
paﬁoTbl nmoaATBEpKAAIOLIET
0 TOKYMEHTAa
KoHLEeHTpaunoHHbIH KOK
12. CiektpohoTOMETPHI pa3ITHIHBIX
MIPOU3BOAUTENEH 1 MOIM(PHUKAIAI
13. Kongykrometp
14. pH-meTp
15. Tonsporpad
16. DnexTpobl pa3InYHbIX TUIIOB
17. MarauTHbIe MEIIaJIKU
18. MexaHWYeCcKHe MEIIaIK1
19. BaxyyMHBIe HAacCOCBHI
20. Uentpudyru
21. Xumudeckas 1abopaTopHas mocyaa
22. XUMUYECKUE PEAKTUBBI IS
MpOBEJICHUS J1Ja00PaTOPHBIX paboT
1247
yueOHas ay IUTOpHUs s
TIPOBEJCHUS 3aHATUH
JIEKIIMOHHOTO U
2 CEMUHApPCKOI0 TUIIA,
IPYIMIOBBIX U HHIUBUIYATbHBIX
KOHCYJIbTaIUH,
TEKYLIEro KOHTPOJIS 1
MIPOMEKYTOYHOH aTTeCTaIluH

10. METOAUYECKHUE PEKOMEHJALIMU OBYYAIOIIIUMCA
ITO OCBOEHMIO JUCHUIIJIMHBI

10.1. OO0mue ™MeToAUYECKHME PEKOMEHIAUMH JJs1 O0Yy4alOIIMXCHA 10 OCBOCHHUIO
AUCUHMILINHBI, 00pa3oBaTe/ibHbIe TEXHOJIOTHH

JlucuunnuHa  peanu3yercs IOCPEJACTBOM  IMPOBEIEHUS  KOHTAKTHOW  paboThl €
oOy4aromuMucs (BKJIHOYasi IPOBEIEHUE TEKYILIEro KOHTPOJIS YCIIEBAEMOCTH), CaMOCTOSITEIbHOM
paboThl 00YYAIOIINXCS U TPOMEKYTOUHOMN aTTeCTaIUH.

KonraktHas pabota MOXKeT OBITH ayIUTOPHOM, BHEAYAUTOPHOH, a TaK)Ke MPOBOJIUTHCS B
3JICKTPOHHOW WH(OPMAIMOHHO-00pa3oBaTeNlbHON cpene yHuBepcutera (manee - DMOC). B
cllyd4ae TPOBEACHHUS YacTH KOHTAKTHOW pabotel mo jucnuiuimHe B DMOC (B cOOTBETCTBHH C
pacrnucaHueM Y4eOHBIX 3aHSTHI), TPYAOEMKOCTh KOHTakTHOW paboTel B DMOC sKkBHBaeHTHA
ayJUTOPHOM padore.

[IpenomaBanue  AMCUMIUIMHBI  BEOETCS C  NPUMEHEHHEM  CIEIYIOIIUX  BHUJOB
00pa30BaTeNbHbIX TEXHOJIOTHUIA:

-OaNIbHO-PEUMUH208as1 MEXHOI02USL OYEeHUBAHUS (NPU HATUYUL),

- KOILOKGUYM,

- KOHmponvbHasA paboma,

- mecm,

- omuem no 1ab6opamopHuiM paboman.

[To wrToram TeKymiell yCIEBaeMOCTH CTYACHTY MOXET OBITh BBICTAaBIIEHA OIICHKA IIO
IPOMEKYTOUHOM aTTecTallui B COOTBETCTBUU 3a HaOpaHHBIMU 3a ceMecTp Oamnamu. CTyAeHTHI,
BBITIOJIHUBIINE BCE O0s3aTENbHBIC BU/BI 3aINIAHMPOBAHHBIX YUEOHBIX 3aHATUH K MPOXOXKICHHIO
IPOMEKYTOUHOM aTTecTaluu (IK3aMeHy).

PesyabraT 00ydyeHusi cuntaercss c)OpMHPOBAHHBIM HA NOBLIIICEHHOM YPOBHeE, €CIIU
TEOPETUYECKOE COJIep)KaHHe Kypca OCBOCHO MOJMHOCTHIO. [Ipu ycTHBIX coOeceoBaHUAX CTYICHT
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I/IC‘-ICpHBIBaIOH_Ie, OoCJIICA0OBATCIIbHO, YCTKO U JIOTMYCCKU M3J1aract y‘-Ie6HHf/'I MaTepI/IaJI; CBOGOI[HO
CHpaBJ'ISIGTCSI C 3aJadyaMu, BOHpOC&MI/I 158 }Ipyrl/IMI/I BUIaMHU 3aJIaHl/If/'I, I/ICHOJ’ILSyeT B OTBECTC
JOTIOTHUTEBHBIA MaTepuan. Bce mpemycMoTpeHHble pabodell yueOHOW MporpamMmoil 3aaaHus
BBIITOJTHCHBI B COOTBECTCTBUH C yCTaHOBJ'IeHHI)IMI/I Tpe6OBaHI/ISIMI/I, CTy,)IeHT CHOCO6€H
AQHAJIM3UPOBATH IIOJIYYECHHBIE PE3YyJIbTaThl, IPOSBIAET CAMOCTOSTEIBHOCTDh IIPU BBIITOJIHEHUH
3aJJaHUH.

PesyabraTr 00yueHusi cumraercsi C(OPMHPOBAHHBIM HA INOPOrOBOM YPOBHE, €CIHU
TEOPETHUECKOE COJIepKAHUE Kypca OCBOCHO MONHOCThIO. [Ipu yCTHBIX coOecemoBaHUAX CTYIEHT
MOCTIEIOBATENbHO, YETKO M JIOTMYECKH CTPOMHO M3JIaraeT y4eOHBI MaTepuan; CIpaBISIEeTCS C
3a/[auaMi, BOTIPOCAaMHM W JPYTMMH BHJAMH 3aJlaHWi, TPEeOYIOIMX MPUMEHEHHs 3HAHUH; BCe
IpeIyCMOTPEHHbIE pabouell yueOHOW NporpaMMoil 3aJaHHs BBIIOJHEHBI B COOTBETCTBHH C
yCTaHOBJ'IeHHI)IMI/I Tpe60BaHI/15[MI/I, CTYI[CHT CHOCO6GH aHaJ'II/IBI/IPOBaTI) HOJ'Iy‘-IeHHI)IG pGSyJ'H)TaTI)I;
MIPOSIBIIIET CAMOCTOSITEIILHOCTD MPH BBINIOJIHEHUU 3aJaHUI

Pe3yabTaT 00yueHust cuutaercs HechOPpMHUPOBAHHBIM, €CIIU CTYJICHT IIPU BBIITOJIHEHUH
3a/laHuil HEe JEMOHCTPHPYET 3HAHUU y4yeOHOro MmaTepuana, JOMyCKaeT OMIMOKH, HEYBEpEHHO, C
60J'II)HII/IMI/I San}II[HeHI/ISIMI/I BBIIIOJIHACT 3aJaHus, HEC JICMOHCTpI/IpyeT HGO6XOI[I/IMI)IX YMCHI/II\/'I,
KayeCTBO BBIMOJTHEHHBIX 3aJ]aHUI HE COOTBETCTBYET YCTAHOBJICHHBIM TPEOOBAHUSIM, KAueCTBO UX
BBITIOJTHEHHSI OIEHEHO YHCIIOM 0ajuIOB HIDKE TPEX MO OIEHOYHOW CHUCTEME, YTO COOTBETCTBYET
JIOIIOPOTOBOMY YPOBHIO.

10.2. Meroanuyeckue yKa3aHus 1JIs1 3AaHATHI JeKIIMOHHOI0 THIIA

JIeKIMOHHBIN KypC MPEANoaraeT CUCTeMaTU3UPOBAHHOE M3JI0KEHIUE OCHOBHBIX BOIIPOCOB
TEMaTHUYECKOro IaHa. B Xo/e JeKIMOHHBIX 3aHATHI pacKphIBAIOTCS 0a30BbIe BOIIPOCHI B paMKax
KOKI0M TeMbl AUCHUIUIMHBI (Tabnuma 4). O003HAYarOTCs KIIIOYEBBIE ACHEKTHI TEM, a TaKKe
JIENalTCs aKIEHThl Ha HauOoliee CIIOKHBIE M Ba)KHbIE TOJOXKEHUS H3y4yaeMOro Marepuana.
Marepuansl JEKIHUA  SBISIOTCS OMOPHOM OCHOBOW It TOATOTOBKA OOYydYalOIIMXCA K
NPAKTHYECKUM 3aHATHUAM / JTaOOpaTOPHBIM paboTaM M BBHIMOJHEHHS 3a/laHUN CaMOCTOSITENLHOM
paboThl, a TaKXKe K MEPOINPHUATHAM TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH W IMPOMEXKYTOUHOU
aTTecTallly 10 JUCIHILTHHE.

B Xone mnEKIMOHHBIX 3aHATHH PEKOMEHAYETCS BECTH KOHCIEKTUPOBAHUE YUYEOHOTO
MaTepuana.

10.3. Mertoauyeckue YKa3aHMsi 10 OCBOCHHI0 IMCHMILIMHBI HAa J1a00paTOPHBIX
padorax

JIaGopaTtopHbie pPaOOTHI MO3BOJSIOT TNPHOOPECTH CTYICHTaM YMeHHs paboTath C
XUMHYECKUMH peareHTaMu, MOoCcy10i U mpruOopaMu, OCYIIECTBISATh XUMUYECKUN IKCIIEPUMEHT U
MIPOBOJIUTH TIEPBUYHBIC HAy4YHBIE HCCIeqoBaHusA. B naGopatopHbie pabOThl BBEICHBI JIEMEHTHI,
MOBBIIIAIONINE UHTEPEC CTYJAEHTOB K HUM M HMX MO3HABATEIbHYIO aKTUBHOCTb. [[JIs1 OBBIIIICHUS
MO3HABATEIIbHOW aKTMBHOCTH CTYACHTOB M MPUOOPETEHHS WMH TMEPBUYHBIX HABBIKOB HAYYHOTO
UCCIICIOBaHMsI, B OTH KJacCHYeCcKue abopaTopHble pPaOOTHI BBEACHBI AJIEMEHTHI HAyYHOTO
UCCJIEIOBaHMsI, KaK-TO:

a) BbIOpaTh OJWH M3 MPEIJIOKEHHBIX PEAKTUBOB JUIS MPOBEIACHHS PEAKIMH U OICHHUTH
pe3ynbTart;

0) 00BACHUTH MPOTEKAHHWE OJHOM peakIMH U HE MPOTEKaHWE IPYrod, HAa MEPBBIN B3I
Mo1I00HOM, peaKIny;

B) MpeacKa3aTh MPAKTUUYECKOE 3HAUEHUE TOM WM HWHOM pPEeaKIMH, COMPOBOXKIAIOIIEHCS
HEOOBIYHBIM (P PEKTOM, H T.JI.

[ToAroToBKy K KaxkJ0ii J1abopaTOpHO paboTe CTYACHT JOJDKEH HayaTh ¢ O3HAKOMIICHHS C
TJIAHOM 3aHSTHSA, KOTOPBIA OTPa)KaeT COAECpPKAHUE TTPEITI0KECHHOU TEMBI.

[Tocrne BbIMOMHEHHS Kaxa0i JiabopaTopHOW pabOThl CTyIEHT oQopmiIIeT OTYeT, B
KOTOPOM YKa3bIBAIOTCS IEIH PabOThI, XOA pabOThl, NAaeTCi PUCYHOK U OMHCAHUE YCTAaHOBKH,
TabIIMIa YUCTICHHBIX PE3YJIbTAaTOB, IPAPUKHU, BBIYUCICHUS U BBIBOIBI.

[Tpu ouleHMBaHMM Ta0OPATOPHBIX pAOOT YUUTHIBACTCS CIIEIyIOIIEe:
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Ka4eCTBO BBIMOJIHEHUSI HKCIEPUMEHTAIbHO-TIPAKTUYECKOW YacTh paboTel U
CTETNEHb COOTBETCTBHS PE3YIILTATOB PAOOTHI 33laHHBIM TPEOOBAHUSM,;

Ka4yecTBO 0(opMIICHHs OTUeTa o padore;

KauecTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MPH 3aLIUTE PAOOTHI.
IIPY BBINIOJTHEHUM MU KOHTPOJIbHBIX 3a/1aHUM.

10.4. MeToanueckne yKa3aHus 10 CAMOCTOSITeJIbHOM padoTe 00y4aromuxcs

CamocTrosTenbHast paboTra obecrneynBaeT MOJATOTOBKY OOydaromierocs K ayIuTOPHBIM
3aHATUSAM U MEPONPHUATHAM TEKYIIEro KOHTPOJIS U MPOMEXKYTOYHOH aTTeCTallMy M0 U3y4aeMoi
TUCHUTUTAHE. Pe3ynmbTaThl 3TOM TOATOTOBKM MPOSBISIFOTCS B AKTUBHOCTH OOYYaroIlerocss Ha
3aHATUSX M B KAuyeCTBE BBINOJHEHHBIX MPAKTUUECKUX 3aJaHUi U JpYruxX (OpM TEKyILero
KOHTPOJISL.

[Ipu BHIMONHEHUM 3aJaHUM 171 CAMOCTOSITENILHOM PabOThl peKOMEHAyeTcs MpopadoTKa
MaTepUaioB JEKIUA MO KaXJOW NPOWIECHHONM TeMe, a TakKe H3y4YEHHE PEKOMEHAYEMOMH
JUTEpATyphl, IPEACTABICHHON B pasjene 6.

B mpormecce camocTosiTenbHON pabOTHl MPHU W3YYEHUHM JUCHUIUIMHBI CTYACHTBI MOTYT
paboTaTh Ha KOMIIBIOTEPE B CIELUATU3UPOBAHHBIX AYJAUTOPHIX AT CaAMOCTOSTEIbHON paboThI
(ykazano B Tabn. 11). B aymuTtopusix uMmeeTcss JOCTyHn uepe3 HHPOPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHYIO ceTh «VHTEepHET» K 3JIEKTPOHHOU HMH(pOpPMAIMOHHO-00pa30BaTeIbHON
cpene yausepcurera (OQMOC) u anektponHoi 6ubmuoteunoi cucreme (ObC), rae B 37IeKTpOHHOM
BUJIE pAacIojiaraloTcsi y4deOHble M y4eOHO-METOAMYECKHE MaTepHalibl, KOTOpble MOTYT OBbITh
UCTIOJIB30BaHBI JJIsl CAMOCTOSITENIEHON paOOThI IPU U3yYSHUH AUCIUTUINHBL.

Jns obywaromuxcs Mo 3a04HOM (opme oOydeHHs caMOCTOsATENbHAas paboTa SBIAETCS
OCHOBHBIM BHJIOM y4€OHOH NEATETHHOCTH.

10.5. MeToanyeckue yKa3aHusi VISl BbINOJHEHUS] KOHTPOJIbHBIX padoT

ITpu u3yuenun kypca «AHaauTHYECKass XUMHSA U (U3NKO-XUMHUYECKUE METOJIbl aHAIIN3a»
npoBoguTcs 10 KOHTPOJBHBIX pabOT MO pa3fenaMm AUCIUIUIMHBI U3 METOAWYECKHX yKa3aHWA:
Ananutnueckas xumus. Yacte 1. Jlomammnue 3amanus. KoHtponbHble paOoThl: YueGHO-
METOANYEeCcKoe Mmocodre K Jab0opaTOPHBIM 3aHATHAM IO JTUCIHUIUIMHE «AHATUTHYECKAss XUMUS H
¢uznko-xummuueckue Metoasl aHanuza» / HI'TY um. P.E. Anexceea / A.Il. Apbarckuii. H.
Hogsropog, 2016. - 36 c.

11. OHEHOYHBIE CPEACTBA J1JIsA KOHTPOJISA OCBOEHUA JUCHUIIJIMHBI
TunoBbie KOHTPOJIbHBIE 33/IaHNS UJIH HHbIEe MaTepHaJIbl, HCOOXOAUMBbIe IS OLEHKH
3HAHUI, YMEHU, HABBIKOB M (MJI1H) ONBITA B X0/1¢ TeKYILero KOHTPOJIsl yCIIeBaeMOCTH
Bonpockl, nHAMBUAYaNbHbBIE 33aHUS U 33]Ja4H [IPEICTABICHBI B METOJMYECKUX YKA3aHUAX
K MPaKTUYECKUM U Jab0opaTopHbIM 3aHATUsAM [3.1 — 3.9], npeacraBieHHbIX B 1. 6.3.
Ilpumepvt munogwix 3a0anuii:

11.1.2. TunoBble 3aJaHUs 1JIs JA00OPATOPHBIX PadoT

JlabopaTtopnas padora 8.2 «ChnekrpodoroMerpuyeckoe oOmpenejIeHHe XpoMa H
MAapraHua npv X COBMeCTHOM NMPUCYTCTBUU»

KoHTpobHbIE BOIPOCHI:

1. ChopmynupyiiTe OCHOBHOM 3aKOH CBETOIOTJIOMICHUS M YCIIOBUS €r0 MPUMEHUMOCTH.

2. OtknoHenus ot 3akoHa byrepa-JlamOepra-bepa (mojoxurenbHble, OTpULATEIbHBIE) U
IPUYUHBI KX BOSHUKHOBEHHS.

3. ChopmynupyiiTe 3aKOH aJAUTUBHOCTH ONTUYECKUX TUIOTHOCTEH (MeTon Dupopara).

4. Yto Takoe MOJIsIpHBINA KOod(duimeHT ceeronoriomenus? OT 4ero oH 3aBUCUT?
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5. Uro Takoe onTuyeckas INIOTHOCTH? B Kakux eanHUIIaX OHA U3MepsieTcsi? (MOSICHUTB)

6. Ha 1uém ocHOBaHO pa3fenbHOE OMpeeICHHE XpOMa W MapraHila MpU UX COBMECTHOM
MPUCYTCTBUU B cMecu?

7. Ilpu kaKko¥ nuHEe BOJHBI HAOMIOAACTCS MAaKCUMAJIBHOE TIOTJIoNeHHe HoHOB MnQO,4?

8. Ilpu kakoii JuIMHE BOJIHBI HAOMIOAaeTCs MaKCUMalbHOE morjiomieHne noHos Cr,0O;?

9. N300pa3ute rpaayupoBoUHbIe TpaduKu, MoTydyaeMble B JaHHOU paboTe, U MOSICHUTE 110
HUM, KaK ONPEJEINTh COJAEPKAaHNE XpOMa U MapraHiia B aHAIU3UPyEMOM CMECH.

10. ITopsimok BBIMOTHEHUST PAOOTHI.

11.1.3. TunoBble BONPOCHI (3a1aHKs1) AJIs1 YCTHOT0 (MUCHbMEHHOI0) ONpoca
JIEKIIUS Ne 8
I'paBumeTpus
TUIIOBBIE BOIIPOCBI JIA TPYHIIOBOI'O OBCYXIEHHUS HA
JIEKIIMOHHBIX 3AHATUAX:

1. Ha ueM ocHOBaH rpaBUMeTpUYECKUI MeTOA aHanu3a? M3mepeHne Kakoro XxapakTepHOro
napaMeTpa JIE)KUT B OCHOBE 3TOro MeTona’?

2. HazoBuTe pa3sHOBUIHOCTH I'PAaBUMETPUUECKUX METOJIOB aHAIU3A.

3. Ha yeM ocHOBaH MeTOI OCaXKICHUA?

4. IlepeuncauTe OCHOBHBIE 3TAIlbl TPABUMETPUUYECKOTO ONPEEIICHUS B METOI€ OCAXKIACHHUS.

5. Kakue TpeboBaHMs MPEIbBIAIOTCSA K OCAXKIAEMOU U TPAaBUMETPHUIECKOMN hopmam?

6. Kakue TpeboBaHMs MPEIBSIBISIOTCS K OCAAUTENIO B TPABUMETPUUECKOM aHAIM3€ U KaK OH
noaoupaetcs?

7. Kak BAMAIOT HA PacCTBOPUMOCTD OCaJIKa MPUCYTCTBUE OAHOMMEHHBIX C OCAJKOM HMOHOB,
pH cpenbl, HOHHAs cuila pacTBOpa, KOHKYPUPYIOLIME PEaKIIUU KOMILIEKCOOOpa3oBaHus?

8. Kakumu mnpuumHamu oOYCJIOBICHO 3arpsi3HEHHE KPHUCTAIMYECKUX U aMOPQHBIX
0CagKoB?

9. Kakumum mnpeumylnecTBamMH ~ OOJaJalOT  OpPraHMYECKHE  OCATUTEIH  Iepen
Heoprannueckumu? Kakue opranndeckue ocaaurenu Bel 3HaeTe?

10. Kakue QuabTppl NOPUMEHSIOT B TPaBUMETPUUECKOM aHAIW3€ I OTICNICHHS
ocaxkmaemMon HopmbI?

11. Ilpeanoxute 1 0O0CHYHTE COCTaB MKHUJIKOCTHU JUISl IPOMBIBAHHS CIEAYIOIIUX OCAIKOB:
Fe(OH);, BaSQO4, AgCl.

11.1.4. TunoBsble 3a1aHNUA 1JIs1 KOHTPOJIbHON PadoThI

KOHTPOJIBHASA PABOTA Ne 3
TEMA «PABHOBECHE B I'ETEPOI'EHHBIX CUCTEMAX. TPABUMETPUYECKHE
METO/bI AHAJIU3A»

1. Beruncnute pactBopumocts (B 1/100 mun) mo manueiM [1P: a) Hg,Cl,; 6) AgSCN.

2. Beraucnure pactBopuMocTh (B Mouib/i) mo gaHHbiM [IP: a) SrSO4 B 0,1 M K,SOy;
0) CaC,04 B BOfIC.

3. Paccumraiite mpoumsBeaeHue pactBopumoct: a) AgBrO;, ecaim B 200 M BOjbI
pactBopsiercs 0,35 r AgBrO;; 6) CaF,, ecim ero pacTBopuMOoCTh paBHa 2,16X 107 Mob/11.

4. PaccunTaiiTe KOHIICHTPAIMIO HOHOB MarHus B pactBope Mg(OH),, eciim pH = 11,0.

5. Hacermennsiit pactBop CaSO4 cMemmanyu ¢ paBHBIM 00bEMOM PacTBOPA, COAEPIKAIIETO
0,0248 T (NH4),C,04 B 1 11. [Ipomsoitner nmu oOpazoBanue ocagka CaC,04?

6. Bepuuciute Qakrop mnepecuyera (rpaBUMETpUYECKHi (AKTOp) B  CIEIYIOIIUX
onpenenenusx: a) CoCl, —»Cos0y; 6) H;PO4 —Mg,P,04.
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7. Kakue HaBecku criaBa, conepkaiero okono 65% Pb u 15% Sn, nmotpebyrorcs mis
OTIpeIeTICHUST ATUX AJIEMEHTOB, €CJIM CBUHEI onpeaelsitoT B Buae PbSO, (Macca ocaaka 0,5 1), a
oJ10BO B BHJie SnO; (Macca ocajnka 0,2 r)?

8. Ompenenute MPOIEHTHOE COJIEPKAHUE Kallisa B HaBecke repouruaa, pasHoit 0,8100 r,
ecnu Macca rpasuMerpudeckoit popmbel KB(CgHs)s paBha 3,4780.

9. Kakyro HaBecKy OpraHu4ecKkoro BellecTBa, cojepsxkauiero 6% docdopa, cienyer B3sTh
JUIL aHallu3a, €CJHM I0Cle COOTBETCTBYIOLIEH 00paOOTKM Macca TIpaBUMETPUYECKOH (GOopMbI
Mg,P,07 paBna 0,5000 r?

10. Ckonbko mporentoB BaSO, Oyner mortepsiHO mpHu mnpoMbiBaHMM HaBeckd BaSOu,
paBnoii 0,4200 r: a) Bonoif; 6) 0,1 M-HbIM pacTBOpoM Na,SO4?

11.2. TunoBble KOHTPOJIbHbIE 33JaHUSl WJIM HHbIe MATepHaJibl, He0OXOAMMBIE IJIsl
OLICHKH 3HAHMH, YMEHHI1, HABBIKOB M (MJIH) ONBITA B X0J€ NMPOMEKYTOYHOH ATTECTALHMH 1O
AUCHUILINHE

3ayer MpOBOAMTCS B YCTHOM ¢(opMe MO BceMy Marepualy H3yyaeMoro Kypca
«AHanuTHdeckas XUMHASI U (1)I/I3I/IKO-XI/IMI/I'-I€CKI/IG METOJbI aHaJIN3a» BO 2 CEMECTpPE.

DK3aMeH NPOBOJUTCA B YCTHO-IIMCbMEHHON (opMe MO BCeMy MaTepualy H3ydaeMoro
Kypca «AHaluTH4ecKasi XUMUsS U PU3NKO-XUMUYECKUE METO/Ibl aHAINU3a» B 3 cEMEeCTpeE.

DK3aMEeHAIMOHHBIN OMJIET COAEPIKUT 2 BOIIPOCA U3 Pa3HBIX TEM Kypca U OJHY 3a/ady.

ITepeyens BOpoCoB U 3aaHUi /Il NOATOTOBKH K 3a4eTy/IK3aMeHY
(OIIK-2: UOIIK-2.1, UOIIK-2.2, UOTIK-2.3, UOI1K-2.4; OI1K-4: UOIIK-4.2; UOIIK-5:
HOIIK-5.1, UOIIK-5.2, UOIIK-5.3):

2 cemecTp - 3a4eT:

1. AHanuTuyecKkas XMMHUS Kak HayKa.

2. MHUcropusi pa3BuTHS aHATUTUYECKOW XMUMHUHU. AHAIMTHUYECKHE MPU3HAKU BEIIECTB H
AQHAJIMTUYECKUE PEAKIIUU.

3. Ilpeamer U OOCHOBHBIE MOHATHS aHAaTUTHUecKON Xxumuu. Kiaccuduxamuss MeTonoB
AQHAJTUTUYECKON XUMHUH.

4. Ot0op u moaroroBka mpoObl k aHanmuzy. Cpeassisi mpoba, oTOOp cpeaHeil mpoObl.
UyBCTBUTEIBHOCTh XUMHUYECKUX peakiuil. XapakTEepUCTHUKAa YYBCTBUTEIBHOCTH AHAIUTUYECKHUX
peakuuii. CiocoObl NOBBIIIEHHS YyBCTBUTEIBbHOCTH.

5. Honnas cuna pactBopa. AkTUBHOCTh. Koaddumment axtuBHOcTH. Pacuer
KOX(P(PUITMESHTOB aKTHBHOCTU 1O TpHOMmKeHusM Teopun [lebas-Xrokkens. CpenHuil MOHHBIN
KOA(pUIIUEHT aKTUBHOCTH.

6. Peakuum KHCIIOTHO-OCHOBHOTO B3auMozeicTBus. COBpEeMEHHbIE MPEICTaBICHUS O
KHCIJIOTaX U OCHOBaHUsAX. [IpoTonuruueckas Teopus KUCIOT U OcCHOBaHUM bpenctena-Jloypu.

7. ABronportosn3. KoncranTta apronporonu3a. MOHHOE NpOU3BEICHUE BOJIBI.

8. Pacuer pH Boanbix pactBopoB. @opMyibl Wi BelunciaeHuss pH pacTBOpoB CUIIBHBIX U
C1a0bIX KUCIIOT U OCHOBAHUM, THIPOJIU3YIOIIMUXCS COJICH.

9. bydepubie cuctemnl (pacTBopbsl) W uX cBoicTBa. Kiaccudpukauus OydepHbIX
pactBopoB. Pacuer pH Oydepubix pactBopoB. bydepHast eMKOCTb.

10. Turpumetpudeckuii ananu3. TpeOoBaHUS K peaklUsIM, TPUMEHIEMbIM B TATPUMETPUU.
Knaccudukanuss METOOB THTPHUMETPUYECKOTO aHAIN3a: KUCIOTHO-OCHOBHOE, OKHCIUTEIHHO-
BOCCTaHOBHUTENIBHOE, OCAAUTEIHHOE, KOMILUIEKCOHOMETpUUECKoe (TIpUMeEpHI).

11. CrocoObl TUTPUMETPUUYECKOIO OIpPEAEICHUS: METOJ IUIIETUPOBAHUA U METOJ
OTJIENbHBIX HaBecOK. DOpMyIbl /Ui HAXOXKICHUS KOHIICHTpAIUH (COAepKaHMs) ONpeaesieMoro
BELIECTBA B Ka)KJIOM U3 METO/IOB.

12. Bunel (mpuembl) TUTPOBAaHUA: TPSIMOE, PEBEPCHUBHOE, OOpaTHOE, KOCBEHHOE
(3amecturenpHoe). [lorpemHocT B THATPUMETPUUYECKUX METOAX.
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13. IIpuroroBnenre paboYMX pacTBOPOB TUTPAHTOB W MX cTaHaapTuiauus. [lepBuuHble u
BTOPUYHBIEC CTAaHAAPTHBIE PAacTBOPHL. TpeOoBaHUs, NPEabIBIsEMble K EPBUYHBIM CTaHIAPTHBIM
(YCcTaHOBOYHBIM) BEILIECTBAM.

14. MeTtoasl KHCIOTHO-OCHOBHOTO THUTpOBaHUA (CylmIHOCTh Merona). Knaccuduxarms
METOI0B  KHCJIOTHO-OCHOBHOTO THUTPOBaHMS: alUAMMETpHUs, alKaJuMeTpus. TpeOoBaHus,
MpeIbSABISEMBIE K PEaKIUsAIM B METOaX KUCIOTHO-OCHOBHOTO TUTPOBAHUSI.

15.  KucnorHo-ocHOBHBIe  uHAMKAaTopbl.  Kiaccudukamms  KHUCIOTHO-OCHOBHBIX
WHIMKATOPOB: M0 XMMUYECKOMY CTPOEHHIO, M0 CIIOCO0Y MPHUMEHEHUS, 10 COCTaBY, 110 IIBETHOCTH.

16. Teopun MHIMKATOPOB KHCIOTHO-OCHOBHOI'O THTPOBAHHUS: HOHHAs, Xpomo(opHas,
HOHHO-XpoMo(popHas. HTepBan n3MeHeHUs! OKpaCKU MHANKATOpa, I0Ka3aTeab TUTPOBAHMSL.

17. KpuBble KHUCIOTHO-OCHOBHOTO THUTPOBaHUSI M UX XapaKTEpUCTUKU. BiusHue
pa3IUYHbIX (DAKTOPOB HA CKAYOK HAa KPUBOM TUTPOBAHMSI.

18. TutpoBaHHe CUIBHBIX U CIA0BIX KHCIOT M OCHOBaHMU. PacueT KpuBOil B pa3nmuuHbIe
MOMEHTBl THUTPOBaHMs (O Hayajga TUTPOBAHHUSA, [0 TOYKH SKBUBAJIEHTHOCTH, B TOYKE
9KBHBAJIEHTHOCTH U TIOCJIE HEe).

19. TurpoBaHMEe MHOTOOCHOBHBIX KUCJIOT U OCHOBAHUH, CMECEU KUCIIOT U OCHOBAHUH.

20. MeToapl OKHCIUTEIHHO-BOCCTAHOBUTEIBHOIO TUTPOBAaHUS (001asi XapaKTepUCTHKA U
knaccudukanus).  TpeOoBanusi, TNpeabsIBIsSEMblE K  PEAKUUSIM B OKHCIHTEIBHO-
BOCCTAaHOBUTEJILHOM TUTPOBAHUH.

21. VYpasuenue Hepncra. CranmapTHblii M (QOpMaibHBIA AIIEKTPOJIHBIM MOTEHIUAIL.
Bnusinue pa3nuuHbIX GakTOpOB Ha 3HAYCHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX TOTEHIIUAIIOB.

22. Tunsl 351eKTPoI0B (JEKTPObl CPAaBHEHUS, MHIUKATOPHBIE 3JIEKTPObl, UX CTPOEHUE,
¢byHKIMN).

23. KpuBble OKHUCIMTEIbHO-BOCCTAHOBUTEIBHOIO THUTpOBaHMs. Pacuer mnoreHuuana B
TOYKE HKBHUBaJIEHTHOCTH. CnocoObl MHIMKAIMM KOHEYHOW TOYKM TUTPOBAHMS B METOAAX
OKHCJICHUSI-BOCCTAHOBJICHHUSI.

24. Knaccudpukanyss HHIUKATOPOB OKUCIUTEIILHO-BOCCTAHOBUTEIBHOTO THUTPOBAHMSL:
cnenugpuUecKre, OKUCINTEIbHO-BOCCTAHOBUTENbHBIE (0OpaTuMble U HeoOpatuMmeie). MHTepBan
MU3MEHEHUs OKPACKH MHJMKATOPA.

25. IlepmanranatoMerpust (001as xapakrepucTuka meroaa). OnpeneneHue OKUCIuTenein
Y BOCCTAHOBUTEJIEH B IEPMAaHTaHATOMETPHH.

26. JQuxpomaromerpus. CylmHOCTb METOJIa, YCIOBUS MPOBEACHUS TUTPOBAHUS, TUTPAHT,
€ro IPUrOTOBJIEHHUE, YCTAHOBJIEHNE TOUKH YKBUBAJIEHTHOCTH.

27. MWopomerpuueckoe TutTpoBanue. CyIHOCTh METOAA, YCIOBHS TMPOBEICHUS
TUTPOBAHUS, TUTPAHT, €T0 IPUTOTOBJICHNE, YCTAHOBJIEHUE TOUYKU SKBUBAJIEHTHOCTH.

28. KommekconomeTrpuyeckoe TUTpoBaHue. CyHIHOCTh METOJa, YCJOBHSI MPOBEACHUS
TUTPOBAHUS, THUTPAHT, €ro MPUTOTOBJICHHE, YCTAHOBJICHME TOYKH SKBHMBAJEHTHOCTH.
Mertannounaukaropsl. BinsHue pa3nuyHbiX GakTOpOB Ha CKauOK Ha KPUBOW TUTPOBAHUSI.

29. Meronpl pazfeneHuss U KOHIEHTPUPOBAHUS BEIIECTB B AHAJIMTUYECKOH XHMMUHU.
OcCHOBHbIE TIOHATHS.

30. Knaccudukanus MeTo10B pazesieHusl U KOHLIEHTPUPOBAHUSL.

31. T'ereporeHHbie paBHOBECHs B aHaTUTHYECKONM XuUMHUHU. CrnocoObl BBIPAKCHUS
pPAcTBOPUMOCTH  MaJIOPAaCTBOPUMBIX  3JEKTPOJUTOB (MaccoBasi pacTBOPUMOCTb, MOJSIpHAs
pacTBopuMOCTb). [Ipon3BeneHne pacTBOPUMOCTH.

32. VYcnoBus BelmazieHus ocajka. PakTopsl, BIMAOLME Ha pacTBopuMocThb. CoseBoit
a¢dekr.

33. OOmas XapakTepuCTUKa TI'PaBUMETPUUYECKUX METOAOB aHanu3a. JlocTomHCTBa M
HenoctaTku. Knaccuduxanusi.

34. Meton ocaxaenus. Ocaxpaemas M rpaBuMeTpuueckas (opmMbl U TpeOOBaHMA,
OpEeIbsABIsIEMblE K HUM. OTallbl TPaBUMETPUYECKOTO OINPEICIIEHUs B METOJE OCAaKICHUS.
I'paBumerpuueckuii pakrop. Beibop ocanutens.
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35. Ob0pazoBanue u 3arpssHeHne ocaaka. CoocaxnaeHue u ero Buibsl. CrocoOsl
yMeHbIIeHus coocaxkaenus. CtapeHue (Co3peBaHne) ocaaka.

36. YcnoBusi opMHUpOBaHHS KPUCTAITUTMUECKUX M aMOPHBIX 0caikoB. OUIBTpOBaHUE H
IPOMBIBAHUEC KPUCTAINIMYCCKUX U aMOp(i)HBIX 0OCaaKOB.

3 cemMecTp - IK3aMeH:

1. Ilonarue o ¢puszuko-xuMuueckux Meronax ananuza (DXMA). AHaIUTHYECKUI CUTHAIL
OcHoBHble xapakTepucTuku. [Ipuemsbl, ucnonszyemble B OXMA. Ilpsimble M KOCBEHHBIE
u3MepeHus. Pa3nuunble criocoObl ONpeieNieHus COAEp KaHus UCCIIeyeMOro KOMIIOHEHTA.

2. Knaccudpukamus OXMA: 1o u3MepseMbIM CBONCTBaM, YYyBCTBUTEJIbHOCTH,
MHTEHCUBHOCTH, CEJIEKTUBHOCTH. OCHOBHBIE COCTABHBIE YaCTH AHATUTUYECKUX ITPHOOPOB.

3. OO6paboTka pe3yibTaToB aHanu3a, OCHOBHbIE METPOJIOTHMUYECKHE XapaKTEPUCTUKH.
[MorpemHocTs nu3Mepenus. ['padudeckas 00paboTka pe3yabTaTOB aHAIN3A.

4. AtomHO-abcopOImoHHas creKTpockonusi. OCHOBBI MeTOoAa. VICTOUYHWKHM HM3IydYeHUs U
aTOMU3AIMH, IPUMEHIEMbIE B aTOMHO-a0COPOIIMOHHON CIIEKTPOCKONUHU Y CJI0BUS Y OJIIIa.

5. ATOMHO-3MHUCCHOHHAsl  CHEKTpockomus. KadecTBEHHBII M  KOJIMYECTBECHHBIN
SMUCCHUOHHBIN aHanu3. Popmyina 11 HAXOXKACHUS JUIMHBI BOJIHBI B KAaueCTBEHHOM aHAJIM3E.
VYpasuenue Jlomakuna-Illaiioe.

6. Teopuss aOcopOUMOHHBIX MeTOAOB aHanu3a. CHEKTphl TMOIJIOWEHUA U HUX
IpouCX0XkaeHue. BpaiaTenbHble, KojaebaTeabHble U 3JIEKTPOHHBIE CIIEKTPHI.

7. MonekynspHas abcopOuuoHHast crnektpockonusi. OcHoBbl MeTona. [IpuHIMNManbHBIE
CXEMBbI 1 0TJINYUS poToMeTpa U ciekTpodoromerpa. KauecTBeHHBIN (hOTOMETpUYECKUIN aHAIIN3.

8. OcHoBHOI 3akoH cBeronoryomenus byrepa-Jlambepra-bepa (¢ BbIBOIOM). YcCloBHS
coOII0ICHUSI YPaBHEHMSI, CBSI3bIBAIOIIETO ONTUYECKYIO TNIOTHOCTh ¢ KOHIeHTpanueil. Kaxymuecs
OTKJIOHEHHS OT OCHOBHOTO 3aKOH CBETOIOIJIOLICHUS U UX IPUYHHBI.

9. KonmuuectBennblii horomerprueckuii ananu3. CriocoObl HaXOXKIEHUS KOHIICHTPAIIMH B
npsMoit poTomeTpun.

10. 3akoH aIOUTHBHOCTM ONTHYECKUX IUIOTHOCTeH @Pupopara. MHOroBosHoBas
cnekTpodoTomepusi.

11. VYcnoBus Qoromerpuueckoro ompezeneHuss (BbIOOp (OTOMETPUYECKOW peakIuH,
AQHAINTUYECKOW JJIMHBI BOJIHBI, KOHLIEHTpPAIMM DPACTBOPA W TOJILIMHBI IOIJIOIIAIOLIETO CIIOS,
UCIIOJIb30BaHUE PACTBOPA CPABHEHMUS).

12. ®oromerpuyeckoe TUTpOBaHUE. Bupl KpUBBIX (POTOMETPUUECKOTO TUTPOBAHUSI.

13. Paccesnue uznyuenus. Hedenomerpus u TypouaumMerpus.

14. JlromunecuenTHblil aHanu3. CymiHocTs Merona. Kiaccubukanus paziavMyuHbIX BUIOB
momuHecteHMu.  ®dmnyopecuentHeii  ananmus3.  Ilpupoma  ¢uyopecuenmun.  OcCHOBHbIE
XapaKTEPUCTUKHU U 3aKOHOMEPHOCTH JIIOMUHECLIEHIIMH.

15. Honspumerpus. [lodyueHre MIOCKOMOMSIPU30BAHHOTO cBeTa. [IpuHIMI IeWCTBUS
noJsipu3aTopa. 3aBUCUMOCTh yTIjla BPALICHUS IIOCKOCTH MOJSIPU3ALUU OT PAa3IUYHBIX (PAKTOPOB.
OnTHyecky akTUBHbBIE BElIECTBA. Anaparypa i NOJIIPUMETPUUECKUX U3MEPEHUH.

16. Knaccudukanus 31eKTpOXUMUYECKUX METOJIOB aHAIM3A.

17. Ilorenunomerpuueckuid  Meron  ananuza. CymHocte  Meroaa.  [Ipsmas
NOTEHIUOMETpUA. MeToabl HaX0KIEHUSI KOHLICHTPALUK B IPSAMOU TOTEHIIMOMETPHH.

18. IloreHumomerpuueckoe TUTpoBaHue. KpuBble NOTEHLIMOMETPUYECKOTO TUTPOBAHUS
(urTerpanpHble, AUQGepeHLnaIbHbIe, KPUBbIE TATPOBAHUS M0 MeToay ['paHy) u ux obpaboTka.

19. OnexTpoabl, NpUMEHSEMble B IOTEHUUOMETPUH (MHAUKATOPHBIE M D3JIEKTPOIbI
cpaBHeHust). Kimaccudukanys 351eKTpoioB U TpeOOBaHUs, PEAbABISIEMbIE K HUM.

20. MHoncenexktuBHble (MemMOpaHHbIE) 25eKTpoabl. (OCHOBHBIE  XapaKTEPUCTHUKU
MOHCEJIEKTUBHBIX 3J1EKTpoJ0B. YpaBHeHHe Hukonbckoro. IloTeHunomMerpuyeckuii KoappuunueHt
CEJIEKTUBHOCTH.

21. Knaccudukanusi HOHCENEKTUBHBIX 3JeKTPOAOB. CTEKISIHHBIN 3JIEKTPOJI: YCTPOICTBO,
JIOCTOMHCTBA U HEJOCTATKHU.
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22. Konaykromerpuueckuit merton aHanuza (kKoHgyktomerpus). IlpuHuun wmetona,
OCHOBHBIE MOHATHS. DJIEKTPONPOBOJHOCTh PACTBOPOB AJIEKTPOJIUTOB: YJE/IbHAsA, YIKBUBAJICHTHAS,
CBSI3b MEXYy HUMH, 3aBUCUMOCTb OT Pa3IMYHbIX (PaKTOPOB.

23. Ilpsmas koHaykToMmeTpus. OmnpeneneHre KOHIEHTPalud aHAJIU3UPYyEMOro pacTBOpa
10 JIaHHBIM M3MEPEHMs DJIEKTPOIPOBOJHOCTH (PAacUETHBIM METOJ, METOJ I'PaJyHMpOBOYHOTO
rpaduxka).

24.  KongykroMerpuueckoe TuTpoBaHue. CymHOCT MeToga. Tumbl  KpUBBIX
KOHIYKTOMETPUUYECKOTo THUTpoBaHMs. [lOHSATHE O BBICOKOYACTOTHOM KOHIYKTOMETPHUUYECKOM
TUTPOBAHUMU.

25. Tlonsporpaduueckuii ananu3z (mossporpadusi) OO6mMe NOHATHSA, HMPUHLUI METOAA.
BonbramnepHast KpuBas, NMOTEHLUA] MOJIYBOJIHBI, CBSI3b BENIUYMHBI JTU(P(GY3HOHHOIO TOKa C
KOHIeHTpauuel (ypaBHeHue NnbkoBuya).

26. KauectBeHHbIl nossiporpaduyeckuii ananus. KomamuecTBeHHbIH nossiporpadudeckuit
aHaJIM3: ONpEJEICHUE KOHLEHTPALMM aHAIM3UPYEMOIO pacTBOpa. YCIOBHA IIPOBEACHUS
nojsiporpaduyeckoro ananusa. [Ipumenenue noasiporpaduu.

27. AmniepoMerpuueckoe TuTpoBanue. CyniHocTs MeToa. KpuBble aMrepoMeTpruueckoro
tuTpoBanus. [IpuMeHeHne amnepoMeTpuiyeckoro TuTpoBanus. [lonsTue 06 amnepoMeTpuIecKkoM
TUTPOBAHUU C IBYMSI UHAUKATOPHBIMU 3JIEKTPOJIaMHU.

28. Kynonomerpuueckuil ananus. [Ipunnunst Mmerona. IIpsmas kynonomerpus. CylmHOCTb
OpsIMOM  KYJIOHOMETPUU MpPH TOCTOSTHHOM mnoTeHnuane. CrocoObl OmpeneiaeHusl KoJndecTBa
JJIEKTPUYECTBA, IPOLIEAIIETO YEPE3 PACTBOP, B IPSIMON KYJIOHOMETPUH.

29. Kynonomerpuueckoe TuTpoBaHue. CyIIHOCTh MeToJa. YCIOBUS HPOBEACHUS
KYyJIOHOMETPUYECKOIO0 TUTpoBaHMs. MHAMKanmuss TOYKM SKBHBaJleHTHOcTU. [lpumeHeHue
KYJIOHOMETPHUYECKOI'O TUTPOBAHUSI.

30. Macc-cieKTpoMeTpUYeCKUid MeToJl aHayin3a. TeopeTndeckoe 0OOCHOBaHHME METOJA.
BosmoxxHOocTH MeToza.

31. PaguomMerpuueckue METOAbl aHaJW3a. [uUIBl PpaguMOaKTMBHOIO pacmaza u
paAMoOaKkTUBHOIO u3dMydeHHus. KuHeTnueckne 3aKOHOMEpPHOCTH PAJMOAKTUBHOIO pacmaja.
B3anmMopeiicTBie paiOaKTUBHOTO M3JIy4YEHUS C BEIIECTBOM U MPUOOPHI A1 PaIUOMETPUIECKOTO
aHaIM3a.

32. MeToguku paguOMETPUYECKOr0 aHanu3a. AKTHUBAalMOHHBIE MeETOABL. MeTomsl
M30TOIHOTO pa30aBieHus. Parnomerpuiyeckoe TUTPOBAHUE.

33. Tepmuueckue Mmeronsl. TepmorpaBumerpus. Tepmuueckuil u nuddepeHanTbHbIN
TEPMUYECKUN aHAIIN3.

34. Xpomatorpagus. Teopernueckoe oOocHOBaHMe MeTona. Knaccupukanus MeTonoB
xpomarorpadum.

35. IlpuHummnuaneHas cxema Xxpomarorpada. JleTekTopbl, MNpUMEHSEMble B
xpomMarorpadum.

36. KauectBeHHblli aHanu3 B xpoMmarorpadmm. HWumekcelr KoBaua. MeTonabl
KOJINYECTBEHHOTO aHaJIM3a, IPUMEHSIEMBbIE B XpOMATOTpa(HH.

37. OcHOBHBIE XapaKTEPUCTHUKU Xpomarorpaduyeckux MuUKoB. OCHOBBI TEOpUHU
xpomatorpaduu. Teopus TeopeTnyeckux tapenok. Kunetuueckas teopusi.

38. TazoBas xpomarorpadus. IIpuHnunuambHas cxema TIa30BOro Xpomatorpadga.
JleTekTopsl, IpUMEHsIEMbIE B Ta30BOi xpomarorpaduu. HermonBrmxHbIe )Kuakue (hasbl.

39. ToukocnoitHas xpomatorpadusi. Monooomennas xpomatorpadus. IIpakrnyeckoe
NPUMEHEHHE XPOMATOrpaphuuecKux METOOB.
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