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1. OFBEM JUCHUILJIMHDBI:
Bcero: 17 3aueTHbIX eAMHULIBI TPYJOEMKOCTH (612 akaeMU4eCKUX 4acoB)

B yueGHOi paboTbI Ha Bcro Cemectp Cemectp
JTUCITUTUIAHY 3 4
AyauTOpHBIE 3aHATHS (KOHTAKTHasi padora c
npemnojaaBarejieM), BCero 4acos, 448 224 224
B TOM 4YHCJIe:
Jlexuun 128 64 64
Jlaboparopubie pabOThI 192 96 96
[IpakTiueckue 3aHsATHS 128 64 64
Eir;czzscl;:lbnaﬂ padoTa (Bcero 4acos), 164 64 100
KypcoBas pabota 36 - 36
[ToxroroBka k 3a4ety 36 18 18
[ToaroroBka Kk sK3aMeHy 54 27 27
Jlpyrue Bubpl CaMOCTOSITEIbHON paboThI 38 19 19
Buja npomexyTouHO# aTTecTanuu (3a4eT, IK3aMEH): 3.9 3auér, 3auér,
i JK3aMeH JK3aMeH

OO0mas Tpy10eMKOCTh JTUCIUIIJIUHBI U TPY10€MKOCTH 612 288 304

0 CEMECTpaM B Hacax:




2. MECTO JUCHUIIJIMHBI
B CTPYKTYPE OBPA3OBATEJBLHOM ITPOI'PAMMBI

JlucuuiinHa «AHAJIMTHYECKAs. XMMHS» OTHOCUTCA K 00S3aTeIbHOM YacTH JHUCHUILIAH
Osioka 1. M3yueHne MUCHMIUIMHBI Oa3upyeTcsl Ha pe3ynbTaTax 00ydeHus, cGOpMUPOBAHHBIX MPU
W3YYCHUU  CleaylImux jaucuuiuimH:  «Martemarukay, «@usuka», «MHbopmaTukay,
«Heopranuyeckas XuMusi».
Pe3ynbTaTel 00y4eHHS IO TUCHIUTUIMHE HEOOXOAMMBI JJIsl OCBOCHUS IMTOCICTYIOIINUX TUCITUILINH:
«XUMUYECKHE OCHOBBI OHMOJIOTHYECKUX TpoieccoBy, «COBpeMEHHass XUMHUS W XHUMHYECKas
0e30macHOCThY», «DJIEKTPOXUMUYECKUE METOJbl  aHajuu3a», «MeTonbl pasjeneHuss u
KOHIIEHTpUpOBaHUs», «DHU3nuecKre METOAbl MCCIECAOBAHUSY, «XHUMUYECKash METPOJIOTHs U
XEMOMETpHKa», «KOMIUIEKCHbIE COEAMHEHHS C HEOPraHMYeCKUMHM W  OpPraHU4YeCKHUMU
peareHTaMM M WX NOPUMEHEHHME B XHUMHUYECKOM aHalu3e», ««Meroasl U CpeAcTBa
AHATUTUYCCKOTO KOHTPOJIS», «XpoMarorpapuieckue METOJbl aHaIu3a», «AHAIU3 PeaTbHBIX
00BEKTOBY, BBIMOJIHEHHS KyPCOBBIX U JUIUIOMHBIX padoT.

3. INIAHUPYEMBIE PE3YJIBTATbBI ObYYEHUA

Llenbt0 OCBOEHUS JMUCHUIUIMHBI «AHAIUTHYECKAs XUMHS» SIBISETCS (HOPMUPOBAHHE
TEOPETUYECKUX OCHOB, METOAOJIOTMH M IPAKTHYECKOIO0 HCIOJIb30BAHUA XUMHUYECKUX U
UHCTPYMEHTAJIBHBIX METOJOB, METOAOB Dpa3leleHHUs U KOHICHTPUPOBAHHUs, BIAJCHUE
CTYACHTAaMHM OOLIMMHM BOIPOCAMHU AHATUTHYECKOW XMMHH, BKJIIOYas HPOOOMOATOTOBKY,
BBITIIOJTHEHUE ONPEEICHNUs U CIIOCOOB! M3BJICUEHUSI MH(POPMALIMK U3 aHAJTUTHYECKOIO CUTHAJIA;
UCIOJIb30BAaHUE IMOJYYEHHbIX 3HAHMH 10 TEOPUM U TMPAKTHUKE XHMHUYECKMX U (HU3UKO-
XUMHYECKMX METOJIOB aHalu3a JuIsd pellieHus (yHAaMEHTaJdbHBIX M TNPUKIAAHBIX 3a/7ad B
00J1aCTH XUMHH U XUMHUECKOW TEXHOJIOTHH

3amayamMu OCBOCHHUS AMCIMILTUHBI «AHATUTHUECKAs XUMH SBISIIOTCS: OIpeaeieHHe
MecTa aHAJUTUYECKOW XUMHH CpeIW BCEX XHWMHUYECKHMX HAyK; Pa3BUTHE HABBIKOB BEIOOpa
AQHAJTUTMYECKOTO0 METOoJa NpU pelIeHHMM KOHKPETHOH 3a7auyd; pa3BUTHE IPeICTaBICHUI O
COBPEMEHHOM COCTOSIHUM W TEPCHEKTHBAX pa3BUTHS AHATUTHYECKOW XHMHH; pa3BHTHE
CHOCOOHOCTH  WCIOJBb30BAaTh  MOJYYEHHbIE 3HAaHMS B  OOJIAaCTM  IO3HABATENBHOM U
npodecCHOHAIBHON cdephl; TOHUMaHWe HEOOXOIUMOCTH M CIIOCOOHOCTH MPHOOpETaTh HOBHIE
3HaHMUS C KCIOJH30BAHUEM COBPEMEHHBIX HAyYHBIX METOJOB W BIAJCHHE MMH Ha YPOBHE,
HEOOXOJMMOM JIISl  pemIeHHWsT 3aJad HMMEIOUIMX ECTECTBEHHOHAaydyHOE COJAEp)KaHue |
BO3HUKAIOIIUX TPHU BBIMOJIHEHUU MPOQPEecCHOHANBHBIX (QyHKIMA. V3yueHne OCHOBHBIX THIIOB
XUMHYECKHX pPEaKIUil W pPaBHOBECHH, WCIOIB3YEMBIX B AHAJTUTUYECKOW XUMHH, H3yUeHHE
OCHOBHBIX CHOCOOOB 0TOOpa MpoO MPHUPOIHBIX OOBEKTOB M IMOJTOTOBKM WX K aHAIU3Y;
TEOPETUYECKOE W TIPAKTUYECKOE OBIIAJICHUE OCHOBHBIMH METOJAaMH H CpPEACTBaMHU
KJIACCHYECKUX XMMHUYECKUX METOJOB aHamu3a M (PU3UKO-XMMHUUYECKUX METOJOB aHAIN3a, B TOM
YHCIIe COBPEMEHHBIX.

Komnerenmuu, popmupyeMsie B pe3ylbTaTe OCBOSHUS TUCIUITIIHBL:
—  CIIOCOOHOCTh  aHAJNM3UPOBATh,  HMHTEPIPETHPOBATH W 0000mIaTh  pe3yJbTaThI
HKCIEPUMEHTAIBHBIX U PAaCUETHO-TEOPETHUECKUX paboT xumuueckor HampasiaeHHocTH (OIIK-
1);
— CIOCOOHOCTh MPOBOJUTh XHUMHMYECKHH HKCIEPUMEHT C HCIIOJIb30BAaHHEM COBPEMEHHOIO
obopyaoBaHus, co0r0Iast HOPMBI TeXHUKH Oe3omacHocTH (OITK-2);
— CIIOCOOHOCTH MPHUMEHATh PACUETHO-TEOPETHUECKUE METOIbI JIIsl U3YUYEHHUsI CBOMCTB BEIIECTB
U TPOIECCOB C MX YYacTHEM, HCMOJb3ysl COBPEMEHHOE IporpaMMHoOe obecriedeHre U 0a3bl
JaHHBIX IpodeccroHanbHoro HazHadeHnus (OI1K-3);



— CIOCOOHOCTh IUIAHMPOBAaTh pabOThl XUMHYECKOW HANpaBIEHHOCTH, 0OpabaThiBaTh U
MHTEPIPETHPOBATh TOIyYEHHBIE PE3YAbTaThl C HCIIOJB30BAHHEM TEOPETHUYECKUX 3HAHUM U
IPaKTUYECKUX HABBIKOB PELICHHS MaTeMaTH4eCKX U pusnueckux 3aaad (OI1K-4);

- CHOCOOHOCTh  HCIONB30BaTh HMH(POpPMALMOHHBIE 0a3bl JAaHHBIX ©  aJalTHPOBATH
CYIIECTBYIOIIME MNPOTPaMMHBIE TPOAYKTHl ISl  pEHIeHUs 3agad  [poQecCHOHATBHOM
JIeATEIILHOCTH C YYE€TOM OCHOBHBIX TpeOoBaHmii nHGopmannonHoi 6e3zonacuoctu (OI1K-5);

— CIIOCOOHOCTH IPEICTAaBIISATh PE3YNbTaThl MPOPECCHOHATBHON IEATEIIFHOCTH B YCTHOW H
NUCbMEHHOW (opMe B COOTBETCTBMM C HOpPMamMH M TNpaBWIaMH, TNPUHATHIMH B
npodeccronanbHoM coobiectse (OITK-6);

— CIIOCOOHOCTH HMCIOJIb30BaTh aHAJMTHYECKHE METO/bI MCCIICAOBAHMS B aHAJIM3€ Pa3IHYHBIX
06bexToB (TTK-5).

B pe3ynbrare 0cBOeHUS TUCHUIUIMHBL 00yYarOIIUIACs TOMKEH:

- 3HaTh: TEOPETUYECKHE U NMPAKTUUYCCKUE PEUICHUS MAaTeMaTHYeCKUX M (PU3MYECKHUX 3amad Jjis
UCIIOIb30BaHuUs MX B aHanuTu4ecKoil xumun (a1 OIIK-4);

- 3HaTh: NpUHLUIB pabOThl HAa COBPEMEHHOM HaydHOHl ammapaType C COOJIIOJIEHUEM HOPM
texHuku 6e3onacuoctu (mas OIIK-2);

- 3HaTh: OCHOBHbBIE 3aKOHBI, CYLUIHOCTb OCHOBHBIX DPEAaKIMH U IPOLECCOB B AaHAIUTUYECKOU
XUMHUHM JUIS aHalIM3a, WHTEpIpeTaldd U OOOOLIeHHS pe3yabTaTOB HKCIEPHUMEHTAJIbHBIX U
pacyeTHO-TeOPETUIECKUX PaboT XuMUieckor HanpasieHHoctu (st OITK-1);

-YMeTb. NPUMEHATh pPacUuETHO-TEOPETUYECKUE METOMbl Ul H3YyYeHHUs CBOMCTB BEIIECTB U
IIPOLIECCOB C MX YYacCTHEM, HCIIOJIb3ys COBPEMEHHOE IporpaMMHoe obecrieueHue u 0a3bl
JaHHBIX IpodeccroHaabHoro HazHadenus (s OITK-3);

- YMeThb: UCNOIb30BaTh AHATTUTUUYECKUE METO/Ibl MCCIIEJOBAHMSI B aHAIN3€E PA3INYHBIX O0OBEKTOB
(ms TTK-5);

- YMerh: 00pabaTbiBaTh U UHTEPIPETUPOBATH IOIYYEHHBIE PE3YyIbTAThl C HCIOJIb30BAHUEM
MH(POPMALMOHHBIX 0a3 JaHHBIX U alalTUPOBAThH CYILECTBYIOLINE MPOrPaMMHbIE IPOAYKTHI J1JIs
pemieHus 3a1ad  Mpo(ecCHOHANBbHOM JEeATENBHOCTH € YYETOM OCHOBHBIX TpeOOBaHMI
uapopmarronHoi 6e3omacuoctu (st OITK-5);

- YMeTh: NpeACTaBIATh Pe3yabTaThl IPO(HECCUOHATBLHON NEATEIBHOCTH B YCTHOM U MHChbMEHHOM
dbopMe B COOTBETCTBMM C HOpPMamMH U TIpaBWJIaMH, HNPUHATHIMH B MpO(ecCHOHATLHOM
coobmiectse (OITK-6);

- Brnasers: HaBbIKaMM MPOBEACHUS XUMUYECKOTO SKCIIEPUMEHTA, aHATUTUYECKUMH METOAAMU
MOJIyYeHUSI U MCCIENOBaHUS XUMHUYECKHMX BEIIECTB M peakUuid C HUCHOJIb30BAaHUEM
COBPEMEHHOT0 000pyI0BaHus, COOII0Iast HOPMbI TeXHHUKH Oe3omacHocTH (st OITK-2);

- Brmamers: COBpeMEHHBIMHM  KOMITBIOTEPHBIMH  TEXHOJOTHSIMA TpU  TUIAHUPOBAHWUHU
UCCIICIOBAaHMM, MOJNyYeHMH M OO0pabOTKe pe3ylbTaTOB HAaYYHBIX SKCIEPUMEHTOB, cOope,
00paboTKe, XpaHeHHH, PEACTABICHUN U Tiepeiade HayuHoi napopmarmu (s OTTK-3).

NHnukaTopel W JIECKPUNTOPHI ~ YacTH  COOTBETCTBYIOIIEH  KOMIIETEHITUH,
dbopmupyemMoit B mpormecce  M3yYyeHUs  JUCHUIUIMHBI  «AHQJIUTHYECKAs  XUMHS,
OIICHUBAIOTCSl MPU TIOMOIIM OIICHOYHBIX CPEJIICTB.

[TnarupyeMble pe3ynbTaThl O0YUYCHHSI 110 JUCIUTUIHHE « AHATMTHICCKAs XUMUS», HHIUKATOPbI
noctmkenus komrereniii OIMK-1, OIIK-2, OTIK-3, OIIK-4, OIIK-5, OIIK-6, I[1K-5, mepedens
OIICHOYHBIX CPEJICTB

Ne Koxn HanmeHoBaHue Kon [Inanupyemere HaunmenoBanue
/o nHAWKaTopa HHAWKaATOopa IUIAHUPYEMOTO PE3YyIbTATHI O6y‘{€HI/I}I OIIEHOYHBIX
JIOCTHKEHUS JOCTHIKCHUS pesynbTara CpENCTB
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KOMIICTCHIIUU KOMIICTCHI[UU o0yueHHs

NI-1onk1 3HaTh. ocHoBuble | 3 (UA-1onk.1) 3Haer: OCHOBHBIE | 3a7ayd IO TEMaM,
3aKOHBI, CYILHOCTh 3aKOHBI, CYIIHOCTh | BOMPOCHI
OCHOBHBIX pCaKIMid H OCHOBHBIX pEaKIHMii ¥ | KOJUIOKBHyMA.
MIPOLIECCOB B TIPOLIECCOB B
AHAIUTUYECKOW XHMHH AHAIUTHYECKOW XUMUHU
JUTS aHAJIH3a. JUTS aHaJIK3a.

NI-20mk-1 VMmeTs: Y (MO-20mx.1) Vwmeer: Bompocs! asst 3amuTh
HHTEPIPETHPOBATE | HHTEPIEPTUPOBATE U | JJAOOpaTOPHBIX padoT;
0000mIaTh pe3yIbTATHI 0000mIaTh pe3yNbTaThl | pacueTHO-
9KCICPUMCHTAIBHBIX H 9KCICPUMCHTANBHBIX U | TEOPETHUYCCKHUEC
pacyeTHo- pacueTHo- KOHTPOJIBHBIC 33/1a41
TEOPETHYCCKUX PAabOT B TEOPETUUECKUX pabdoT B
obmacTu AHAJTUTHYECKON XUMUHU
AHAJTUTHYCCKON XUMHH

NI-30mk-1 Bnaners: npuémamu u | B (UI-30nk.1) Bnaneer: mpuémamu u | Bompocs! ams 3amuThl
METOJaM{ aHalu3a | METOJIaMU aHallu3a U | pe3yJbTaToB
HHTEpIpETAINN HHTEPIpPETAINN nmabopaTopHEIX pador,
pe3yIBTaToOB pe3yIpTaToB BOTIPOCHI JJIS 3AIIUTHI
9KCIEPUMEHTOB i SKCIIEPUMEHTOB U | pac4eTHO-
pacdeTHo- pacdeTHo- rpadudeckux padoT
TEOPETHYECKHUX paboT TEOPETUIECKHUX paboT

N-lomnk-2 3HaTh: npusnunel | 3 (UA-1lonk.2) 3HaerT: npuHIMnsl | Borpockl no texHuke
paboThI Ha paboTsI Ha | O6e30macHOCTH u
COBPEMEHHOM COBPEMEHHOM OPUHIUNAX — pabOThI
aHAJTUTHYCCKOM AHAJTUTHYCCKOM Ha npubopax "
000py10BaHUHU U obopymoBaHUn u | 060pyaoBaHUU B
mpudbopax c npubopax C | aHAJIUTHYECKOU
HCIIOJIb30BAaHMUEM OCHOB WCTIOJIb30BaHNUEM OCHOB | JabopaTtopuu
TEXHHUKH 0€30IaCHOCTH TEXHUKH 0€30IMacHOCTH

NI-20mk-2 YMeTs: npoBoauth | Y (MA-20mk-2) YMmeer: MpOBOAUTH | Bompocsl Mo TeXHUKe
nmabopaTopHbIE PabOTHI nabopaTopHbie paboTHI | 0€30macHOCTH u
Ha COBPEMEHHOM Ha COBPEMECHHOM | MPHUHIOUNAX  PabOTHI
AHAJTUTHYECKOM aHAJTUTUYECKOM Ha mpudopax i
000pyI0BaHUU u o0opyIoBaHUH U | o0opyHOBaHUH B
mpudopax c mpudopax C | aHAIIUTHYECKOH
MPUMEHCHUEM  TPaBHUII NpPUMEHEHHEM TIpaBuil | JabopaTopuun
TEXHUKH 0€30MacHOCTH TEXHHMKH 0€30MaCHOCTH

NI-3omk-2 Bnaners: HaBbikamu | B (U-3omk-2) Bnaneer: HaBbIKaMu | Bompocsr o
MIPOBEICHUS TPOBEIACHHUS MPUHITAITAM
XHUMHUYECKOTO XHUMHYIECKOTO Oe3omacHOil  paboTHI
JKCIIEPUMEHTA, JKCIIEPUMEHTA, Ha npubopax i
AHAINTUYECKUMU AHAJINTHYECKUMU 000pyI0BaHUH B
METOJIAMH TIOTYYCHUS H METOJIAMH TIOTYYCHUS U | aHATHTHICCKOM
HCCIIeTOBAHUS HCCIIeTOBAHUS nabopaTopun
XUMHYECKHUX BEIIECTB U XUMHUYECKHUX BEIIECTB U
peakuui C peakuuii c
HCTIOJIb30BaHUEM HCIOJIb30BaHUEM
COBPEMEHHOTO COBPEMEHHOTO
000pynOBaHuUs, obopynoBaHus,
cobroas HOPMBI coOmoaas HOPMBI
TEXHHUKH 0€30IaCHOCTH TEXHUKH 0€30MacHOCTH

N-1omk-s 3HaTh: pacuerHo- | 3 (MO-1onk.3) 3Haer: pacuetHo- | 3ajgauun pyOexKHBIX
TEOPETUIECKUE METOMIBI TEOPETUIECKUE METOJBI | KOHTPOJeH
B AHATUTHYISCKOMN B aHATUTHIECKOM
XMUMHU  JUISI U3y4YCHHS XUMHU  JUIS M3YYCHUS
CBOWCTB  BCIIECTB U CBOWCTB  BEILECTB U
MIPOLIECCOB c uxX MIPOLIECCOB c ux




y4acTHEeM, HCIHOIb3yA yYacTHeM, HCIIONB3YS
COBPEMEHHOE COBPEMEHHOE
MIPOrpaMMHOE MPOrPaMMHOE
obOecnicueHre U 0a3sbl obecrieyeHre U 0asbl
JAHHBIX JAHHBIX
po¢heCCHOHATHLHOTO po¢heCCHOHATBHOTO
HA3HAYCHUS HA3HAYCHUS

NI-20mk-3 YMeTh: npumensts | Y (MI-20mk-3) Ywmeer: MPUMEHSTH | 3a1auu PYOSKHBIX
pacueTHo- pacueTHo- KOHTPOJICH
TEOPETHIECCKIE METOJIBI TEOPETUICCKHE METOIBI
JUIsL W3Y4EHHs CBOMCTB JUIsL U3YYEHUsI CBOWCTB
BEIIECTB H IMPOIECCOB C BEIIECTB U MPOIECCOB C
nux ydacTHeM, ux yJacTHEM,
HCTIONB3YS UCTIOJNB3YS
COBPEMEHHOE COBPEMEHHOE
MIPOrpaMMHOE MpOrpaMMHOE
obOecricucHre W 0asbl obecrieyeHre U 0asbl
JTAHHBIX JAHHBIX
podeCcCHOHANBEHOTO npodeccroHanIbHOTO
Ha3HAYCHUS Ha3HAYCHUS

NI-30mk-3 Bianets: B (M-30mk-3) Biageer: 3amaun PyOSXKHBIX
COBPEMCHHBIMUA COBPEMCHHBIMU KOHTPOJICH
KOMIBIOTCPHBIMH KOMIBIOTEPHBIMHA
TEXHOJIOTUSIMU pu TEXHOJIOTHUSIMHU npu
IUTAHUPOBaHUH IUTAHUPOBAHUH
HCCJICTOBaHUH, HUCCIIEI0OBaHHUI,
MOJTyICHUU u MOJY4YCHUH u
00paboTKe pe3yabTaToB 00paboTKe pe3yabTaTOB
HAYYIHBIX HAYYHBIX
9KCIIEPUMEHTOB, cOope, JKCIICPUMEHTOB, cOOpe,
00paboTKe, XpaHEHWH, 00paboTKe, XpaHEHUH,
MIpeCTaBICHUN u MIpeCTaBICHUN u
nepenaye Hay4YHOU nepeaade HAy4YHOH
nHpOpMALUH wHpOpMAUN

N-1omnk.s 3uath: Teoperndeckue u | 3 (M-lomk.4) 3Haer: TeopeTuueckue | Bompocsl TecTa,
MIPAKTHIECKHUE PEIICHHS u MpaKTUYeCKHe | 3aadnl  pyOeKHOTO
MaTeMaTHIEeCKHX u penreHus KOHTPOJIA
¢usndeckux 3amad s MaTeMaTHIEeCKUX u
UCIOJBb30BaHUSI HUX B ¢dusnveckux 3amad st
AHATTUTHYCCKON XUMHUH UCIOJIb30BaHUSI HX B

AHAJIMTUYECKON XUMUU

N-20mk.2 Ymers:  tmanmpoBats | Y (M-20mk.4) VYmeer: 1uiaHupoBaTh | BeinmonHeHue
paboter B olOmacTu paboter B oOmacté | mabopaTOpHBIX paboT
AHAJIMTUYECKON XVMUH, AHAJIMTUYECKON XUMMWH, | C 00paboTkoit
obOpabaTrIBaTh u o0pabaTbIBaTh U | pe3ysIbTaToB
HHTEPIPETHPOBATH HHTEPIPETUPOBATH METOJJaMH
MTOJTyYCHHBIC MTOJTyYCHHEIC MaTeMaTHIECKOM
Pe3yIBTATHI c pe3yIbTaThI C | CTaTHUCTHKH;
HCTIOJIb30BaHUEM HCTIOJb30BaHUEM BOIPOCHI JJIS 3AIIUTHI
TEOPETHYCCKUX 3HAHWMA TEOPETUYECKUX 3HAHUHU | JJaOOPaTOPHBIX PabOT
u MPaKTUIECKUX u MIPAKTHICCKIX
HABBIKOB pelIeHUs HABBIKOB pereHust
MaTeMAaTHYECKUX u MaTeMaTHYECKUX u
(us3nueckux 3aaa4y (usnueckux 3ama4y

M -30mk-2 Brnanets: HaBBIKAaME B (UO-30mk-4) Brnaneer: HaBpikaMu Brimonnenne
06paboTkn u 00paboTkn u | mabopaTopHBIX padboT
HHTEPIPETAIAH HHTEPIIPETAIAH c 00paboTkoit
pe3yIbTaToB pe3yIbTaToB pe3yIbTaToB
AHATTUTHICCKOTO AHATUTHYCCKOTO METOJJAMH
IKCIICPUMECHTA c JKCIICPUMECHTA C | MareMaTHYECKON




HCTIOJIb30BaHUEM HCITOJIb30BaHUEM CTaTHCTHKH;
TEOPCTHYCCKUX 3HAHHIA TEOPETUYCCKUX 3HAHUN | BOMPOCHI JUISA 3aIHTHI
u MPaKTUIECKUX u MPAKTUICCKHUX | JJAOOPATOPHBIX PabOT
HABBIKOB penieHus HABBIKOB peleHus
MaTeMAaTUYCCKUX u MaTeMaTUYCCKUX u
(usndeckux 3agayd (dusnveckux 3agay
10. | Ud-1onks 3uath: Teoperndeckue u | 3 (MU-1opk.s) 3Haer: TeopeTnueckue | Bompockl TecTa,
MPAKTUICCKHUE PEIICHHUS u MPaKTUYECKHE | 3a7a4ll  pyOEKHOro
MaTeMaTHIEeCKHX u pereHus KOHTPOJIS
¢usndeckux 3amad s MaTeMaTHIEeCKUX u
HCTIONb30BaHUSA WX B ¢u3mvecKkux 3amad st
AHATUTUICCKONW XVUMHH HCIIONIb30BaHUA UX B
AHAIUTUYECKOW XUMUH
11. | UO-20mks Ymers: oopadarsiBath U | Y (U-2011.5) Ymeer: obOpabateiBaTh | BrimomHeHne
HUHTEPIPETHPOBATH U HMHTEPIPETUPOBATH | TaOOPATOPHBIX pPaboOT
MOJTyYCHHBIC MOJy4CHHBIC C  HCIOJb30BaHUEM
pe3yabTaThl aHAU3a C pe3yabTaThl aHaIH3a C | HHPOPMAIUOHHBIX
HCTIOJIb30BaHUEM UCIIOJIb30BaHHEM 6a3 c YYETOM
nHpopManMOHHBIX 0a3 UH(OPMALMOHHBIX 0a3 | OCHOBHBIX
JTAHHBIX u JTAHHBIX U | TpeOoBaHMA
aIalITHPOBATh aIanTHPOBATh HHPOPMAITMOHHOM
CYIIECTBYIOIINE CYIIECTBYIOIIUE 0e30MacHOCTH;
MIpOTpaMMHEIE MIpOrpaMMHEIC Bonpocst JUIS
TIPOAYKTHI JUIS PEIICHUS TIPOAYKTHI JUIS | 3aIUThI
3a1a4 pelIeHus 3amad | 1abopaTopHBIX paboT
po¢eCCHOHATBHOM po¢eCCHOHATBHOMN
JESITETIBHOCTH C YUETOM JESITETIBHOCTH C YYCTOM
OCHOBHBIX TpeOOBaHMH OCHOBHBIX TpeOOBaHUIi
nHpopMaMOHHOH UH(OPMALMOHHOH
0e30macHOCTH 0e30macHOCTH
12. | UO-30mk-s Bnagers: B (MO-30mk-5) Bnageer: Brimonnenue
MIPOrPaMMHBIMH IpOTPaMMHBIMU 1ab0paTOpHBIX PabOT
MIPOAYKTaMH JUTSt MPOAYKTaMH IS | ¢ HUCHOJb30BAaHUEM
penreHus 3a/1a4 penreHus 3amad | MPOTPaMMHBIX
AHAINTUICCKOW XHMHH AHATUTHYCCKOH XHMHUH | MPOIYKTOB
C yY4EeTOM OCHOBHBIX C YYETOM OCHOBHBIX
TpeboBaHUI TpeOOBaHUIA
HHPOPMAITMOHHOM HHPOPMAIUOHHOM
6e30macHoOCTH 0e30macHOCTH
13. | UO-1omk-s 3uarte: TpeboBanus K | 3 (M-lonk.s) 3Haer: TpeboBaHus K | OTYeTHl, MOKIAAbl Ha
opopmieHHIO  OTUéTa, opopmieHHIO  OT4€Ta, | HAYYHBIX
JOKJIaaa, MPEe3CHTAIUH, JOKJIa/a, MPE3CHTAlNU, | KOJUIOKBUYMaX,
TE3UCOB JIOKJIaza, TE3UCOB NOKJIana, | KOH(MEPEHIHSIX,
HAYYHOH CTaThH HAYYHOH CTaThH My OMKAIIMOHHAS
AKTUBHOCTH
14. | UO-20mk-6 Ymers:  npenctaBisats | Y (U-20mx.s) VYMmeer: mnpeacraBiath | OT4eTbl, OKIaAbl Ha
Pe3yIbTATHI pe3yIbTaThI HAYYHBIX
AHATTUTHICCKOTO AHATUTHIECKOTO KOJUIOKBHYMaX,
HCCIICIOBAHMS B YCTHOM HCCIICIOBAHUS B | KOH(pEpCHIIHSAX,
(otuer, JTOKITaJI, YCTHOM (moxman, | myOIMKAaNMOHHAS
MIPE3CHTAINSA) u MIpe3eHTAIHA) U | aKTUBHOCTb
MMUCBMEHHOW  (TE3HCHI MMUCBMEHHONW  (TE3UCHI
JOKJIa/1a, CTaThs) JIOKJIa/1a, CTaThs)
(dopMe B COOTBETCTBUU (dhopMe B COOTBETCTBUU
c HOpMaMu u c HOpMaMH u
MIPaBUJIAMH, MPaBUJIAMH,
MIPUHATHIMA B MIPUHSATHIMHA B
po(heCCHOHATBHOM poheCCHOHATHBHOM




CO00IIIECTBE cooO1miecTBe
15. | UO-30mk-6 Briamers: wopmamu u | B (U/-30mk) Brnanmeer: Hopmamu u Otuersl, OOKJIaabl Ha
MIpaBUIaAMU MpaBUIAMU HAYYHBIX
MIPECTABICHUS MPEICTABICHHUS KOJUTOKBUYMaX,
pe3yIbTaToOB pe3yIbTaToB KOH(EPECHIIHSX,
AHAIUTHYECKOTO AHAJIUTHYECKOTO myOJIMKaIMOHHAS
UCCIICZIOBAHMSI B YCTHOM HCCIIeTOBAHUS B aKTHUBHOCTh
(otuer, JTOKJIA/, yCTHOH (OTYeT, TOKIA,
TIPe3CHTAIIHSA) u MIpe3CHTAIH) 1
MMUCbMEHHOW  (TE3HCHI MMUCbMEHHOM (TE3UCHI
JOKJIaza, CTaThs) JTOKJIaJa, CTAaThs)
¢dopme ¢dopme
16. | UO-1nks 3HaTh: ocuoBuble | 3 (M/-1px.5) 3HaeT: OCHOBHEBIE Bompocst K
aHAJTUTUYCCKHE METOJBI aHAJTUTUYCCKHE KOJUIOKBHYMaM;
u METOIUKH METO/IbI K METOIUKH BOTIPOCHI K
HCCIIeTOBAHUS B UCCIIeIOBAHUS B PyOSKHBIM
aHanM3e Pa3IHYHBIX aHaJIN3¢ Pa3InIHbBIX KOHTPOJISIM;
00BEKTOB 00BEKTOB BOTIPOCKI IS 3aI[UTHI
71a00paTOPHBIX paboT
17. | UO-2pks5 VYmets:  ucnosb3oBats | Y (U-2pk.s) YMeeT: UCoJIb30BaTh Bomnpocsr K
AHAJTUTUYCCKHE METOJBI aHAJUTUYCCKHE KOJUIOKBHYMaM;
HCCIICOBAHUS B METOJIBI ICCIIEIOBAHUS | BOIIPOCHI K
aHaju3e pearbHBIX B aHAIIU3E peallbHBIX PyOSXKHBIM
00BEKTOB 00BEKTOB KOHTPOJISIM;
BOTIPOCHI JJIS 3AIIUTHI
1abopaToOpHBIX paboT
18. | Ud-3pks Bnanets: metomamu u | B (M/1-3pk.s) Bnaneer: meTomamMu u Bomnpocsr K
METOIUKAMM METOIUKAMH KOJJIOKBUYMaM;
AHAJTUTHYCCKOU XHUMHU AQHAJIUTUYECKON XMMUU | BOIPOCHI K
JUI aHaJIM3a PeaibHBIX JUTS aHaJIi3a peaibHbIX | PyOeKHBIM
00BEKTOB 00BEKTOB KOHTPOJISIM;
BOTIPOCHI JJIS 3AIIUTHI
nabopaTOpHBIX paboT

Conep:xaHue TUCUUILTHHBI
4.1. Yueono-memamuueckuii naan:

3 cemecm
Mudp KomndecTBo yacoB 1o BugaM y4eOHBIX
PyGex | pasmen 3aHATHH
HanmeHnoBanue pasnena, TeMbI
JMCIIMIT | a, TEMBI
JTUCIMIIINHBI Jlexuu | IpakTtuuecku | JlabopaTopHbie
JIMHBI | JUCIIHAI
", 9 € 3aHATHSI, 9 paboTHI, 4
JINHBI
[Ipeamer aHAMMTHYECKOW XUMHM.
P1 Meronp! OOHapyXeHUs " 4 - 36
Py6ex pazaeNieHus YJIEMEHTOB
1 PaBHoBecue B TOMOTEHHOM
P2 12 16 -
cUCTEME
P3 PaBHOBECHME B OKHCIHMTEIBHO- 6 8
BOCCTAHOBUTEIILHOM CHCTEME




PaBHOBECME B TreTEpOreHHOM
P4 cucreMe. [ 'paBuMeTpHUecKue 10 14 12
METO/IbI aHAIN3a
P5 Mertpoiorus XUMHUYECKOIO 4 4 )
aHajm3a
P6 TuTpuMeTpUIECKHUE METOIBI 20 16 36
aHajm3a
PyGex Meroapl KOHLIEHTPUPOBAHUS U
2 P7 pazneneHus. Teopust W MpakTUKa 6 6 i
npobooTOopa "
IPOOOITOATOTOBKH
P8 Vcropust aHaTUTHUECKOM XUMHUI 2 - -
P9 AHamm3 00beKTOB - - 12
Hroro: 64 64 96
4 cemecmp
KonuuecTBO 4acoB 1o BUaaM
LIngp y4eOHBIX 3aH$[TI/II‘/:I'
PyGex | pasmen y4eOHBIX 3aHATHI
HanmMeHnoBanwue pasniena, TEMbI TIpaxti
JOUCIIHIT | a, TEMBI HCLHILTHHBL p
JIMHBl | JUCIUII Jlexuun | yeckue | JlaGopato
JIMHBI , PHBIC
q 3aHATUS | pabOTHI, U
, 4
PyGex P10 OKCTpaKIys 4 8 12
1 P11 Xpomarorpaguueckue MEeTo bl aHAJIN3a 8 8 12
P12 CHeKTpOoCKONMMYECKNE METO/Ibl aHAIN3a 26 24 48
PyGex P13 Kunernueckne MeToIbI aHAIN3a 4 4 6
2 P14 DIEKTPOXUMHUYECKNE METO/Ibl aHAIN3a 18 20 18
P15 CoBpeMeHHas aHATUTHYECKAs! XUMHUS 4 - -
64 64 96
4.2. Cooepotrcanue nekyuil:
3 cemecmp
Mud
p Hanmenos
pasne AHHE Tpyn
ja, pasnena, H OEMK
ANMCHOBAHWE U COJICPIKAHUE JICKITHN
TEMBI TEMBI OCTb,
aucty | AACHHILINH qackl
UILIN bl
HEBI
P1 | IIpeamer [Ipeamer ananmurrdeckort xumun. Ee cTpykTypa. 3HaueHue, o0iactu 4
AQHATUTUYEC | UCTIOJIb30BAHUSI W TEPCIEKTHBBl XMMHUUYECKOTO aHanm3a. Llenw,
KOM XMMHU. | 33J1aud, OCOOCHHOCTHM M B3aHMOCBS3b AHAIMTHYCCKOM XUMHH U
Meronpl aHAIMTUYECKON cy)Obl. Bupl ananm3a. Xumudeckue u pusnveckue
OOHApY)KEH | METOJbI OOHApY)KEHUS, pa3/ieJeHUs M KOHIICHTPUPOBAHHUS BEIICCTB
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ust u
pazzeneHus
AJIEMEHTOB

(okcTpakmms, Xxpomartorpadus W 1ap.). [paBumeTpuueckue,
TUTPUMETPUYECKHE, KUHETUYECKHE, OMOXHMMUYECKUE,
3JIEKTPOXUMHYECKHUE, CIIEKTPOCKOITUYECKUE, macc-
CHEKTPOCKOIUYECKHE, TEPMHUUYECKHE, OHOJOTHYECKUE  METOIbI
aHaimm3a. OCHOBHBIE JTallbl XUMHYECKOI'O0 aHaim3a. MeTojbl
AHATUTUYECKON XMMHH, HX mnpoucxoxaenue. Kiaccudukamus
METOJIOB, OCOOEHHOCTH METOJIOB pa3NuyHbIx rpymnm.  Oomme
TCHJICHIIMM B  Pa3BUTHM  METOAOB  ompeaeneHus. OOBEKThI
XUMHYECKOr0 aHaiu3a. XUMHUYCCKHMM aHallu3 M aHAIMTHYSCKH
KOHTPOJIb, X OTJINYHS. HNudpactpykrypa COBPEMEHHOM
AHAJIMTUYECKOM XMMHUHU. METO0JI0THYeCcKrue acleKThl COBPEMEHHOM
AHAJIMTUYECKOU XUMHUH.

P2

PaBHoBecu
e B
TOMOI'€HHO
W cucTeMe

Tunsl peakuuii U NpPOIECCOB B aHAIUTUYECKOM XUMHMHU. OCHOBHBIE
3aKOHOMEPHOCTH PABHOBECUM M IPOTEKAaHUs DPEAKLMI: KUCIOTHO-
OCHOBHBIX, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX,
KOMILIEKCOOOpa30BaHUs U OCAKICHHUS.

TepmoauHaMuKa MPOLIECCOB U peaknyil. XMMUYECKOE PAaBHOBECHE B
UJCABHBIX U peanbHbIX cucTeMax. CKOpOCTh peakuuil B XUMUYECKOM
aHaimu3e.  KartanmmsaTopbl.  ABTOKATAIMTUYECKHE  PEAKLIUU B
QHAINTUYECKOM XUMHMM. DBICTpblE M MEIUIEHHBIE  pEaKLuu.
Mexanusmsl peakuuid. MHIynupoBaHHBIE U CONPSKEHHBIE PEAKIIMH.
XUMHUECKOE paBHOBECHE B pEalbHbIX CUCTeMax: (aKTOpBl,
BIusitonMe  Ha  paBHoBecwe.  ConbBaTanmuoHHBIE (D EKTHI.
DneKTpocTaTUYECKUe B3aUMOJEHCTBUS (METOA aKTHUBHOCTEH). Yuer
MOOOYHBIX (KOHKYPUPYIOIIUX) peakiui. TepMoauHaMuueckass Hu
KOHIIEHTPALMOHHBIE (peajibHasi U YCJIOBHAsl) KOHCTaHThl PABHOBECHH.
Pacuer paBHOBECHBIX COCTAaBOB XMMHYECKHMX cHcTeM. ['paduyeckoe
OIMCaHNUE PaBHOBECHH. KucnorHo-ocHOBHBIE peaxkuuu.
CoBpeMeHHBIE NIPEACTABIEHUS O KUCIOTaX M OCHOBaHMsX. Teopus
JIetouca. Teopust bpencrena-Jloypu. PaBHoBecue B cucTeMe KuCaoTa
- CONpSDKEHHOE OCHOBAaHME M pacTBOpuTenb. KOHCTaHTHI
KHMCJIOTHOCTM M OCHOBHOCTH. BimsiHHE IpUPOIBI pacTBOPUTENS HaA
CHJTy KUCIIOT M ocHoBaHUH. Husenupytomuit u nuddepeHuupyonmii
a¢dextsl  pactBoputeneil. bydepubie pactBopbl. Pacuer pH
pacTBOpPOB HE3apsDKEHHBIX M 3apsDKEHHBIX KHUCIOT M OCHOBAaHM,
MHOT'OOCHOBHBIX KHCJIOT M OCHOBAHMM, CMECH KUCJIOT U OCHOBAaHHM.
TUnbl KOMIJIEKCHBIX COEIMHEHUH, UCIIOJIB3YEMBIX B aHAIMTUYECKOU
xumun. Kiaccupukanmsi KoMIieKCHBIX —coenuHeHui. (CBoiCTBa
KOMIUIEKCHBIX COEMHEHUN, HCIIONIb3YyEMbIE B aHAJTUTHUECKON XUMUU
(YCcTOWYMBOCTb, pacCTBOPUMOCTh, OKpacka, jeryuecTs). CTyneHuyaToe
KOMILJIEKCOOOpa3oBaHue. KonnuecTBeHHble XapaKTEpUCTUKU
KOMIUIEKCHBIX COETMHEHUI: KOHCTaHThI YCTOMYMBOCTH (CTyIEHYAThIe
u oOmme), GyHKIus 00pa3oBaHusi, GYHKIUS 3aKOMIUIEKCOBAHHOCTH,
CTerneHb o0pa3oBaHusd KoMIiuiekca. DakTopsl, BiIUSOLIME Ha

KOMHJ’ICKCOO6p330BaHI/IC. Bnusiaue KOMHJ’ICKCOO6pa3OBaHI/I}I Ha
PacCTBOPUMOCTD CoeHI/IHeHl/If/'I, KHCJIOTHO-OCHOBHOC PABHOBECHC,
OKHCIIMTEILHO-BOCCTAHOBUTEIbHBIN IOTCHIMAJI CHUCTCMBI,

CTa6I/IJ'II/I?>aHI/IIO Pa3IMYHBIX CTCIIEHCH OKHUCIICHHS DJIEMEHTOB.
TGOpGTI/I‘-IGCKI/Ie OCHOBBI B3aUMOACUCTBHUS OpTraHU4YCCKUX PCarcHTOB C
HCOPraHNM4YCCKUMHU HMOHAMMU. (DYHKI_[I/IOHaJ'II)HBIC I'pYIIibI, X BJIWSIHHUC
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Ha B3aUMOJEHCTBUE OPraHUYECKOIO peareHTa ¢ HEOPraHM4YEeCKUMH
noHamu. OOmIas CTPYKTypa OPraHUYECKUX PEareHTOB M €€ BIUSHUE
Ha ux cBoiictBa. Teopus ananoruii. OCHOBHBIE THUIIBI COEAMHEHUH,
o0pa3yeMbIX C Yy4YyaCTHEM OpPraHMYECKHUX COEIMHEHUI. XeaTsl.
Baxwnelinme opraHn4ecKue peareHThbl, IPUMEHSIEMbIE B XUMUYECKOM
aHanuse. [I[puMeHeHne KOMIUIEKCHBIX CO€IUHEHUNA B aHAJTUTHYECKOU
XUMHH.

P3 | PaBHoBecu | OKHUCIUTEIBLHO-BOCCTAHOBUTEILHEIE peaKkuu. OneHKa 6
e B | OKHCIIUTEILHO-BOCCTAHOBUTEIILHOW  CIIOCOOHOCTU.  DJIEKTPOIHBIN
OKHCIUTEN | moTeHmualn. YpaBHeHue Hepacra. CrangapTHpli ¥ (OpMabHBIN
BHO- noreHuyan. CBsA3p KOHCTAHThl PABHOBECHS CO CTaHJAPTHBIMHU
BOCCTAaHOB | MOTEHILMAJIAMH. Hamnpagnenue peakuuit OKHUCJICHUS u
UTETPHOW | BOCCTAaHOBIICHHSI W  (DAKTOpbI, BIMAIONIME HA  HaIpaBJCHUE
cucreme OKHUCJIUTENBHO-BOCCTAHOBUTEIBHBIX peaxkuuil. CMmeniaHHbIN

MOTEHLINA. MexaHu3mbl OKHCJIUTEIbHO-BOCCTaHOBUTENIbHBIX
peaKIuid.

P4 | PaBnoBecu | [IpomsBeneHne pacTBOPUMOCTH (TepMOAMHAMHUYECKOe, peanbHoe, | 10
e B | ycioBHoe). PacTBopuMocTh. DakTOphI, BIUSIONINE HA PACTBOPUMOCTh
TeTEpOreHH | OCaJKOB: TEMIIEpaTypa, HOHHAs CWUJIA, DPACTBOPUTENb, JAEUCTBHE
ol OJIHOMMEHHBIX HOHOB, peakuuun IIPOTOHHU3AIUH,
CUCTEME. KOMILIEKCO00pa3oBaHus, CTPYKTypa U pasmep dactull. PaBHoBecue B
I'paBumeTp | cucreme pactBop-ocanok. Ocaaku u ux cBoiictBa. Kpucramimueckue
WYECKUE u amopdubie ocanku. Ctpykrypa u (opma ocaaka. 3arpsi3HEHUE
METO/IBI ocagka. CoocaxnaeHue. CyIIHOCTb I'PaBUMETPUYECKOTO aHAJIM3a.
aHaiuusa [IpssmMble ¥ KOCBEHHBIE METOJBI ONpeneneHusa. Baxneimme

OpraHMYECKHE M HeopraHmyeckue pacrtBoputenu. [lorpemHocty B
rpaBUMeTpuueckoM  aHanmize. OOmas cxema  OmpesesieHui.
TpeboBanust K ocaxaaeMoll M TIpaBUMETpUUYECKOH (opmam.
BeicymmBanue u npokanuBaHue. TepMOrpaBUMETPUYECKAN AHAIINSZ.
AHnanutnueckne Becbl. [IpuMepsl NpPaKkTUYECKOrO0 INPUMEHEHUS
IpPaBUMETPUUECKOTI0 METO/Ia aHATIN3A.

PS5 | Metponor | MeTponoruueckue OCHOBBI XMMHYECKOro aHanu3a. Beibop merona 4
us aHain3a. AOCOJIOTHBIE UM OTHOCUTENIbHBIE METOAbl aHalIM3a.
xumMu4ecko | OCHOBHBIE METPOJIOTUYECKUE TIOHATHUS U MIPEICTABICHNS: U3MEPEHHUE,
ro aHaJlM3a | METOABl U CPEACTBA M3MEPEHUN, METPOJOTMYECKHE TpeOOBaHMS K

pe3yiabTaTaM U3MEPEeHUH, OCHOBHbIE TNPHUHIMIIBI M  CIIOCOOBI
o0ecrnieueHus JIOCTOBEPHOCTH pe3ynbTaToB U3MEpEeHHUI,
MOTpeImHOCTH. AHanmuTudeckuii curHan. HM3mepenue. OcHOBHbIE
XapaKTePUCTUKU MeToja aHanu3a: MIPaBUJILHOCTb u
BOCIIPOU3BOJAMMOCTb, KOX(P(QHUIMEHT UYYyBCTBUTEIBHOCTH, MpEAes
OoOHapyKeHMs, HIKHSAS W BEpXHsSIS TpaHUIBl ONpeeNieMbIX
COZIEP/KAHUM.

P6 | Turpumerp | Metomsl TUTPUMETPUIECKOTO aHan3a. Knaccugpukarmms. | 20
NYECKUE TpeboBanusi, mpeabsBiIsieMble K pPEaKUUd B TUTUPUMETPUUYECKOM
METO/IbI aHaynze. Buabl THTpUMETPUUECKUX ONpPEEICHU: IpsiMoe, 00paTHOe
aHaiM3a U KOCBeHHOe TuTpoBaHue. CrocoObl BBIpaXKEHHS KOHIIEHTPALUU

pacTBOpoB B TUTpuMeTpuu. IlepBuunble craHgaptel. PUKCcaHaAIBL
Bropuunsle cranmaptel. Buasl xpuBbix TUTpoBaHus. Ilorpemnoctu
TUTPOBAaHUA. ABTOMATHYECKUE TUTPATOPBHI.

OcHoBbl Merozna. IlocTpoeHne KpuBBIX TUTpoBaHUs. PakTOpHI,
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BIIMSIIOIME Ha XapakKTep KPHUBBIX TUTpoBaHMs. KucIOoTHO-OCHOBHOE
TUTPOBaHKHE B HEBOJIHBIX cpenax. KucioTHO-OCHOBHBIE MHIMKATOPHI.
CrocoObl KHCIOTHO-OCHOBHOTO THUTPOBAHHS: MpsIMOE, OOpaTHOE H
kocBeHHoe. [lorpemHocTn THTpoBaHus. [Ipumepsl mpakTHYeCcKOTro
npuMeHeHus. OCHOBBI MeTo/1a. Kpussie OKHUCITUTEIHHO-
BOCCTaHOBHTEIILHOTO tuTpoBaHusa. @DakToppl, BIMAONIME Ha
xapaktep KpuBbiX. CrHocoObl OOHapyXeHHs KOHIIA THUTPOBAHUS;
uHauKatopel. CriocoObl THTpoBaHMA. llorpemHocTn THTpOBaHHS.
[TpumMepbl IPaKTHUECKOTO MPUMEHEHHS.

OcHOBBI ~ MeTOJa  KOMIUIEKCcOMeTpuH.  Heopranumueckue
OpPraHMYecKHe TUTPAHTBl B KOMIUIEKcoMeTpuH. lcmonbp3oBaHue
aAMHHOTIOJIMKApOOHOBBIX KHCIOT B KOMITJIEKCOHOMeTpuu. [locTpoenne
KPUBBIX TUTPOBAHUS. WHaukaTopsl. CrocoOsl
KOMIUIEKCOHOMETPHUYECKOTO THUTPOBAHUSA: TpsAMOe, OOpaTHOEe |
kocBeHHoe.  llorpemHoctu  tuTpoBaHus.  OCHOBBI  MeTOJa
OCAJIUTENIBHOTO TUTpOBaHHsA. llocTpoeHHE KPHUBBIX OCATUTEIHLHOTO
tutpoBaHus. OOHapyKeHME€  KOHEYHOM  TOYKM  TUTPOBAHMS;
uHAuKaTopsel. [lorpemHocty TuTpoBaHus. IIpumMepsl MpakTHYECKOTro
PUMEHEHHUS KOMIUIEKCOMETPUYECKOTO u 0Ca/INTEITHLHOTO
TUTPOBAHMUS.

P7

MeTtopsl
KOHLICHTPHU
poBaHusl U
pazzeneHus
. Teopus n
IpaKTHKa
po600T60
pa u
npodornoar
OTOBKH

OcHoBbl ~ MackupoBaHus. Mackupyromue BemiectBa. MHIekc
MackupoBaHusa.  JlemackupoBanue. [Ipumepsl  IpakTUYECKOTro
npuMeHeHus. Paznenenre. MeTonbl OCaKACHUS U COOCAXKICHUS TPH
pasnenenun. [IpuMeHeHMEe OpPraHMYEeCKUX U HEOPraHMYECKHX
peareHToB mnpu ocaxaeHuH. CrocoObl pasneneHus. [pynmnosbie
peareHTbl U TMperbsABIsSeMble K HUM TpeOoBaHMA. XapaKTePUCTUKU
MaJIOPaCTBOPUMBIX COEIMHEHHUH, Haubosiee 4acTO MCIOJb3YeMbIX B
ananmm3e. KoHIIEHTpUpOBaHME MHUKPOIIEMEHTOB COOCAXKIECHHEM Ha
HEOPraHMYECKUX M OpraHMYeCKUX HOCHUTENAX (KOJIJIEKTOPAaX).
Teopernueckne  OCHOBBI M TpPHEMBI  MPOOOMOJATOTOBKH.
IIpencraButenbHOCTh TPoOBl. DaKTOPBI, 00yCIaBIMBAOLINE pa3Mep
u cnocod orbopa mnpeacraBuTenbHOM MpoObl. OtbOop mpo6
TOMOT€HHOTO M TeTeporeHHoro cocraBa. CrnocoObl MOIXy4eHUs
cpenneit mpoosl. [lepBuunas 06padboTka u Xxpanenue nmpood. OCHOBHBIE
crocoObl TmepeBojia MpoObl B (opMy, HEOOXOAUMYIO Ul JaHHOTO
BUJAa AaHaJM3a: pAacTBOpPEHHE B pa3IMYHBIX Cpelax; CIEeKaHHe,
CIJIaBJIGHUE, DPA3JIOKEHHE TOJ| JEeMCTBUEM BBICOKHUX TeMIIeparyp,
JaBIICHHSI, BRICOKOYACTOTHOTO pa3psiia; KOMOMHUPOBAHHE Pa3ITUIHBIX
MIPUEMOB; OCOOCHHOCTU PA3JIOKEHHUS OPraHUYECKUX COCIUHEHMH.
CriocoObI yCTpaHEeHHsI U ydeTa 3arps3HEHUN U MOTeph KOMIIOHEHTOB
IpU TPoOOMOATOTOBKE.
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P8 | Ucropus OCHOBHBIE 3Tanbl UCTOPUM AHAIMTUYECKOW XUMHUU. XHUMHYECKUN
AQHAIMTUYEC | aHaJIM3 B JIDEBHOCTH, B CpeaHuMEe Beka. Poiap  anxumuu.
Kol xumun | Mcrionp3oBaHue WHJIUKATOPOB, boitnb. Pa3zpaboTka

tutpumerpuueckux merogoB B XVIII —XIX Bekax. OcHoOBHbIE
cTrexuomerpuyeckue 3akoHbl. Co3laHue aTOMHO-DMHCCHOHHOTO
aHanmza., bynzen, Kupxrod. Teopernmueckue OCHOBBI KJIACCUYECKON
aHanuTudecko  xumuu, OctBasnba. Co3gaHue U pa3BUTHE
¢usnueckux  MerooB  aHanm3za B XX Beke.  Drambl
KoMmmbloTepu3anuu. [lyTu pa3BuUTHA aHATIUTHYECKOW XHUMHU B
Poccun, ocHOBHBIE CIIELIMATIUCTHI, [1aBHBIE BEXH. 2
Htoro: | 64

4 cemecmp

Mud

) Haumenos

paszne aHue

7na, pasznena, Tpynoemx

TeMel TeMbI HaumenoBanue u conepkanue JeKIUN OCTb,

JUCI] | JUCUUIUIH Hack

UIUIH HBI

HBI

P10 | Okcrpakimt | Meronbl  BblAENEHUS, pa3felieHUs M KOHUEHTPUPOBAHMUSL.

b DKCTpaklUs: OCHOBHbIE TOHATUS U TepMUHBI. KonnuecTBeHHbIE
XapaKTepUCTHKH dSKCTpakiuu. KoapduumeHT pacmpenencHus.
Crenenp u3BinedyeHus. Koapduuuent paznenenus. Koncranra
pacrnpeseneHuss M KOHCTaHTa H»KcTpakiuu. Knaccudukanus
IKCTPAKLMOHHBIX CHCTEM. CriocoOsl OCYILIECTBIICHUS
OKCTpPAKUUHU. OKCTPaKkUMsi B  HEOPraHMYECKOM  aHaJu3e.
OKcTpakuus  OpraHMuYecKux  coeauHeHuid.  [Ipaktmyeckoe

HCIIOJIb30BAHHUE SKCTPAKIIUH. 4

P11 | Xpomaror | CymHocTb Xpomarorpaduyeckoro METO/1a. Pexum | 8
paduueck | xpomarorpaduueckux MPOLIECCOB: (bpOHTANLHBIN,
M€ METOJBbI | BBITECHUTEIbHBIM, AIIIOCHTHBIN. Knaccugukarus
aHanusa xpomatorpaduueckux MeTooB. OCHOBHbBIE XapaKTEPUCTHKH
Xpomarorpaduyeckoro mporecca. Koapdpuument
pacnpezenenus. Y iepKkuBaeMblii 00beM U BpeMs yJep>KUBaHMSL.
Koapduuuent  emxoctu.  Koadduument  yaepxkuBaHus.
CenexkTuBHOCTh M 3(PPEKTUBHOCTh XPOMATOTPaUUYECKOTO

pasnenenus. Koapduuuent paznenenus. Teopuss paBHOBECHOI
XpomaTorpaduu. HepaBHoBecHas xpomaTtorpadusi.
Kunernueckue Teopun xpomarorpaduu.

I"azoBas xpomarorpadus. Teopernyeckue ocHOBBI MeToa. ['a30-
aicopOIIMOHHAs U ra3o-)KMJIKOCTHAs  Xpomarorpadus.
Amnmapatrypa ans ra3oBoil xpomatorpaduu. I['azpl-HOCHTENH,

ajgcopOeHThl,  HemoJBWXKHBIE  (a3pl.  KayecTBeHHBIH U
KOJIMYECTBEHHbIM  aHaim3. [loHatTHe O  Xpomaro-macc-
CIIEKTPOMETPUH.

KunkoctHast xpomarorpadus. TeopeTnueckre OCHOBBI METOJA.
KunkoctHast azncopOruonHas xpomarorpadus. HopmanbHo-
(dazoBas u oOpamieHHO-(pa30Bass KUIKOCTHAS aJICOPOITMOHHAS
xpomarorpadus. MonooOMeHHas xpomarorpadus. CynIHOCTb
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METO0J1a, MeXaHu3M HOHHOro oomMeHa. MonoooOMeHHUKH. OCHOBEI
MOHHOMU xpomatorpaduu. KuakocTb-KuaKocTHAs
(pacnipenenuTesbHast) xpomarorpacdus. ToHkocinoitHas u
OymaxHast xpomartorpadusi. Teopernyeckue OCHOBBI METOJIOB.
[Tonatne O CBEPXKPUTHUECKOW (DIIOMAHON XpomaTorpadum.
[Ipumenenne xpomaTorpaduuecKux METOAOB B aHAIM3E.

P12

CnekTpock
OMUYECKHUE
METO/IbI
aHaJIM3a.

@usznueckue OCHOBBI aTOMHOW crekTpockonuu. [lonsTue
ONTUYECKON  cnekTpockonuu. OCHOBHBIE — XapaKTEPUCTUKU
manydeHus. Cnektp. CrekrtpanbHas JmHuS. Knaccudukarus
METOJIOB aTOMHOM ONTHYECKOW creKkTpockonuu. Onruyeckue
CHEKTpaJibHbIE IPUOOPBHI.

ATOMHO-3MHMCCUOHHAS CIIEKTPOCKOIIUS. Knaccudpukanus
METOAOB. OMHUCCHOHHas (oToMeTpus IUIaMeHH.  ATOMHO-
OMUCCHOHHAs  CHEKTPOCKOIHUS c AIEKTPOTEPMUYECKON
aTOMU3ALUEH. OMUCCUOHHBIN CIEKTPAJIBbHBIN aHaIu3
(xauecTBEHHbI U KojudecTBeHHbIN). Ilondarue 00 aTomHO-
SMUCCUOHHON CHEKTPOCKONMH € HWHAYKTUBHO CBSI3aHHOU
IIJIA3MOM.

ATtomHO-abcopOrmonnass  crnekTpockonus.  Kmaccuduxanms
MeronoB. [lmaMeHHas W 2IeKTpOTEpMHYECKass  aTOMHO-
abcopOrmoHHasi crnekTpockonus. MCTOUHUKH CBeTa B aTOMHO-
abcopOIMoHHON CIIEKTPOCKOIIHH. Cxema aTOMHO-
abcopOimonHoro criekrpooromerpa. KonnyecTBeHHbIN aHANIN3
B aTOMHO-a0copOIMoHHON cnekrpockonuu. Ilonarue o0
aTOMHO-(JIyOPECLIEHTHOH CIIEKTPOCKOIHH.

PentrenoBckasi cnektpockonusi. Kiaccudukaiuss METOIOB.
PentrenocnexkrpanbHblil aHaIu3. KauectBeHHBII 51
KOJIMYECTBEHHBIN PEHTT€HOCIIEKTPAIbHBIA AHAIIN3.
MonexymnsipHass ~ aOCcOpOLIMOHHAs ~ CIIEKTPOCKOMMS.  3aKOHBI
MOTJIOLIEHUS AIEKTPOMAarHuTHOroO u3nydeHus. OCHOBHON 3aKOH
MOTJIOEHUS. 3aKOH aJAUTHUBHOCTH ONTHYECKHX IUIOTHOCTEN.
AHanu3 MHOT'OKOMIIOHEHTHBIX CUCTEM. IIpousBoaHas
abcopOLMOHHAs MOJEKYJspHas crneKkTpockonus. CeneKTHBHOe
ONpEIEICHUE OJHOTO KOMIIOHEHTa B MHOTIOKOMIIOHEHTHOU
cucreme. TypOuaumerpus u HedeaoMeTpusl.

JIroMHHECIICHTHBIE METO/BI. Teopus MOJIEKYJISIPHOM
moMuHecteHmu.  ®Onyopecueniius  u - gochopecueHIus.
KBanrtoBbiii BbIxOn QuiyopecuieHuMM U GochOopeclueHIINH.
VHTEHCUBHOCTD JIIOMMHECLEHLIIMM M €€ 3aBUCHUMOCTb OT
KOHILEHTpauuu JoMuHopopa. JIIOMUHECHEHTHBI  aHalIu3
OpPraHUYECKUX U HEOPTraHMYECKHUX BEIIECTB.
Macc-cniektpomeTpusi.  AHaJM3 ~ OPTaHWMYECKUX  BEIIECTB.
DONEMEHTHBIN aHAINU3.

[Tpubops!.

26

P13

Kunernue
CKUe
METOIBI
aHanu3a

Kunernueckue Meronpl B aHaIUTHUECKONM XuMuH. CyIIHOCTh
KHHETH4YeCKuX MeronoB. Kmaccudukanumsa. Karamutudeckuit u
HEKaTAJIUTHYECKUI BapuaHThl MeToA0B. JuddepeHunanbuplii u
MHTETPaJIbHbBIN BapUaHThl METOJ0B aHaiau3a. Crocod TaHIeHCOB,
(UKCUPOBAHHOTO BpEMEHH M (DPUKCHPOBAHHOW KOHIIEHTPAIUH.
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Tumel peaknuii, HCIOJB3YeMbIX B KHHETUYECKHUX METOJaX.
[IpeumymiectBa ¥ HEAOCTATKH  KHHETHYECKHX  METOJIOB.
[Ipumepbl  UCTHONIB30BAHUST KHHETUYECKUX  METOJOB  JUIS
OIIpEJIeJICHUs] HEOPTraHWYECKUX M OPTaHWYECKHX COCIMHEHH B
pa3IUYHBIX 00BEKTaX.

P14

ONEKTpOXH
MHUYECKHE
METO/IbI
aHamM3a

DIEeKTPOXUMHUYECKUE METOJbl aHaIM3a. OJIEKTPOXMMHYECKHUE
peakuuu.  OCHOBHBIE  DJEKTPOXUMHYECKHE  IApaMETpBl.
ONeKTpoXuMHUYECcKass Lelb. OJJIEKTPOXUMHMYECKass  sUeHKa.
lanpbBaHWYECKHIT AJEMEHT M JJIEKTPOJIMTHYECKAs —SYEHKa.
PaBHOBECHBIE 1 HEPABHOBECHBIE JJIEKTPOXUMUYECKHUE MPOLECCHI.
Knaccudukanus 3meKTpOXUMHYECKUX METOIOB.
[Torenunomerpusi. HMuaukatopHsle 3ieKkTpoasl. 3mepenue
[OTEeHLIMAJA. [Ipsmas HOTEHLIUOMETPUS u
MIOTEHIIMOMETPUUECKOE TUTPOBAHUE. [IpakTuueckoe
IIPUMEHEHNE TOTEHLMOMETPHUH.

Bonpsramnepomerpusi. OCHOBHBIE TEOPETHUYECKUE 3aBUCUMOCTH.
Kpussie  momstpusamuu.  OOpatuMble W HeoOpaTHMBIE
aNeKTpoAHble  mpouecchl.  Kmaccuyeckas — momsiporpadusi.
CoBpemeHHbIE Pa3HOBUAHOCTH noJsiporpaduu.
Ocmwnorpaduueckas, UMIOYIbCHas M I[EPEMEHHO-TOKOBAs
nossgporpadus. Ilpsmble, KOCBEHHblE U  HMHBEPCHOHHbBIE
BOJIbTAMIIEPOMETPUYECKHE  METOABL.  AMIIEPOMETPUUECKOE
TUTPOBAHUE.

TeopeTnueckne OCHOBBI KYJIOHOMETPUYECKUX METOAOB (3aKOHBI
®dapanes) u ux Ki1accupuKaius. Y CIOBHS TPOBEACHUS TPSIMBIX
U KOCBEHHBIX KYJIOHOMETPHUYECKHX ompeneiacHuid. IIpumenenune
KYJIOHOMETPHUH TP aHAIN3€E PeabHBIX 00BEKTOB.
Konnykromerpus. IlepeHoc — anekTpudeckoro 3apsaa u
IIPOBOJAMMOCTb. [Tpsimast KOHIYKTOMETPHS "
KOHJYKTOMETPUYECKOE TUTPOBAHHUE.

18

P15

CoBpeMeHH
ast
AHAJINTUYEC
CKast XUMUS

CoBpeMeHHOE cOCTOsTHUE aHAIMTU4Yeckoi XxuMuu. CoBpeMeHHbIe
MeToAbl aHanu3a. llepcrekTHBBI pPa3BUTHUA aHAIUTHYECKOM
XUMHH. ABTOMaTH3alUsl U KOMIIbIOTEPU3Alls aHAIN3a.

Urtoro:

64

4.3. Cooeportcanue npakmuueckux 3aHAMUIL:
3 cemecmp

u
$p
pa3n
ena,
TEM
bl
JIUCIT
HILJT
HWHBI

HaunmenoBaHue pasaeia, HaumeHoBaHue u COJACPKaHUC ITPAKTHICCKOT'O
TEMbI JTUCHUIIIIMHBI 3aHATUA

Tpynoe
MKOCTBb,
4achl
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P2 | PaBHoBecue B romorenHoii | Koncranra paBHoBecusi. [IpoTonmTrueckas Teopust
CUCTEME KHMCJIOT 1 OCHOBAaHUH
Pacuer pH pacTBOpOB KHCIIOT 1 OCHOBAaHHH, 8
amponuToB, OyhepHBIX PAaCTBOPOB
ITocTpoenue quarpamm Jiist KUCIOTHO-OCHOBHOIO 4
paBHOBECHs
PaBHOBecue B pacTBOpax KOOPAMHALMOHHBIX 4
coenuHenuil. [loctpoenne nuarpamm
P3 | PaBHOoBecue B CranaapTHBII IEKTPOIHBIA OTEHIIMAT U KOHCTAHTa 4
OKHUCJIUTEIBHO- paBHOBECHUS PEAKLIAN OKUCIICHUA-BOCCTAHOBIICHUS
BOCCTAHOBHMTEIILHOM Pacuer npousBeneHrs: paCTBOPUMOCTH (KOHCTAHT
cucreMe PacTBOPUMOCTH) U KOHCTAHT YCTOWYHMBOCTHU 110 4
BEJIMYMHE CTAHAAPTHOIO MOTEHIIAAIA
P4
PaBHOBecue B | BausiHue Ha pacTBOpUMOCTh pa3ianuHbIX (PAKTOPOB 8
reTepPOreHHON CUCTEME.
T — Pacuers! B rpaBumerpun. Pacuer pH Hauana u
METOIBI aHATH3A TOJIHOT'O OCAXKICHH (pacTBOpEHUs) TUAPOKCHUIOB 4
U cosiet cy1abbIX KUCIOT
PK1 Py6exHbIi KOHTpOIIB | 2
PS5 | Metposiorua xumudeckoro | Busel norpemmocteit. Kpurepun
aHaJn3a BOCHPOM3BOIMMOCTU. OOBEIMHEHNE BHIOOPOK. 4
Ouenka npaBUIbHOCTH. VICKIIFOUEHHE TaHHBIX
P6 | TUTPUMETPUYECKUE Tutpumerpuueckue mMeTobl. KuciaoTHo-oCHOBHOE 6
METO/Ibl AHAJIM3A tuTpoBaHue. [locTpoeHne KpuBbIX THTPOBAHHUS.
Oxcnaumerpus 4
Kommnexkconomerpus 2
MeTo bl OCaIuTEIBHOIO TUTPOBAHUS 2
WNHaukaTopHbIe MOTPEIIHOCTH. 2
P7 | Metonb!l KOHLIEHTpUpOBaHUs | MeToibl KOHLIEHTPUPOBAHUS U Pa3/IEIICHUs.
U pasgeneHus. Teopuss u 4
IpakTUKa MpobooTOopa
IPOOOTIOATOTOBKH
PK2 PyOexHbIi KOHTPOJIb 2 2
Uroro: 64
4 cemecmp
[n
bp
pas
Jljﬂ HanmenoBanue Tpyn
’ paszena, 0EMK
TeM HaumenoBanue u cosiep:kanre NpakTHUYECKOrO 3aHATUS
TEMBI OCTb,
o JUCIUILTAHBI qachl
JTIC
U1
JIUH
bl
P10 | Oxcrpakius OCHOBHBIE 3aKOHbI ¥ KOJIMYECTBEHHBIE XAPAKTEPUCTHKU 5
HKCTPAKLUHU
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Pemienue pacyeTHbIX 3a71a4 10 TeMe “DKCTpaKkius’ 6
P11 | Xpomarorpadgu | Xpomatorpaduueckue mapamerpbl. MeTo bl KOJTUYEeCTBEHHOTO 4
YeCKUE METO/Bbl | aHajIM3a B Xpomartorpahuu
aHanusa Pemenne pacueTHbIX 3a/1a4 1o Teme “Xpomatorpadus’ 4
P12 | Cnekrpockoniu | OCHOBBI CIIEKTPOCKOITHH. Cnektp AJIEKTPOMATrHUTHOTO 4
YecKue METOAbl | m3nydeHus. (OCHOBHBIE XapaKTEPUCTUKHU CIIEKTPOB.
aHaym3a ATOMHBIE M MOJEKYyJspHble CHeKTpbl. OOIlue MOoJ0KEHUS.
Knaccudukanus crieKTpoCKOMUYeCKX METOIOB. Pemenue 3a1ay.
ATOMHO-?)MUCCHOHHBIE ~ METO[BL. ATomHO-abcopOLnOHHBIN | 4
MeTo[. Pemenue 3agau
AHaJIUTHYECKHEe  METOJAbl  MOJIEKYJSIPHOM  CIIEKTPOCKOIIHH. 4
Pemenne 3anau
AHanmaTHueckas abcopOImoHHas CHEKTPOCKOIHUS 6
(poromerpudeckue METOIBI aHATK3a) B Y - U BUIAUMOK 00IacTsIX
cnektpa. Pemenue 3agau
MonekynsipHas JTIOMUHECIIEHTHAS CHEKTPOCKOIHSL. 4
JIFOMUHECIIEHTHBIN aHAJIN3.
PK4 PyOexxHbIi KOHTpOITB 4 2
P13 | Kunetnueckue | Kunernueckue METOIBI a”HaIn3a. [Tpunimn METO/IOB.
METOIbI Nunukaropuele peakuuu. KataIuTHYECKHI M1 HEKAaTATUTUYECKHI
aHanu3a BAPUAHTHI. 4

JuddepeHuranbHplii 1 UHTETPaJIbHBII BapHaHT KUHETHYECKOIO
METO/a aHAJIn3a

P14 | DnexTpoxumuy
€CKHE METOJbI
aHaIM3a

["anbBaHMYECKMIA AIIEMEHT U SJIEKTPOIUTHYECKAS STUCHKA.
PaBHOBeCHBIE M HEPABHOBECHBIE AEKTPOXUMUUECKUE CUCTEMBI. 2
Knaccudukarys 2meKTpoXuMIYECKUX METOIOB

HOTCHLII/IOMCTPI/I‘{CCKI/IC MCTO/BbI. HpSIMa}I TMOTCHIUOMETPUA U

MOTEHIIMOMETPUYECKOE TUTpoBaHKE. IOHOCEIEKTUBHBIE AIIEKTPOJIBIL. 6
Pemenue 3anau

Bonsramnepomerpuueckue Metossl. Kimaccudeckas mossiporpadusi.

Jpyrue pasHOBUIHOCTH MOJSIpOrpaduu. AMIIEpOMETPUIECKOE 6

TtuTpoBaHue. Pemenne 3ama4q

KYHOHOMeTpI/I‘-ICCKI/IC MCTOBI. HpHMaH KYJIOHOMCTpPHS.

Kynonomerpudeckoe tTurpoBanue. Perrenne 3amad 4
PK5 PyGexxHbIi KOHTPOIIb 5 2
Uroro: | 64
4.3. Jlabopamopnwiii npaKmuKym:
3 cemecmp
[udp Haunmenosanue HaunmenoBanue u coaepkanue 1abopaTtopHOM Tpynoe
pasnena, pazzena, paboThI MKOCTb,
TEMBI TEMBbI TUCITUTUTHBI 9achl
JTUCITUTLITN
HBI
P1 Mertonpr o6Hapyxenns | Knaccudukanus katuoHos. Ileppas, BTopas 1 5
u PasICICHUA | TpEThS IPYIIILI KATHOHOB
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QJICMCHTOB

KatroHsl 4eTBepTON, IIATON U IIECTOM IPYIIT

AHanu3 cmecu katuoHOB [-VI rpynn

AHan3 aHUOHOB

AHanu3 cMecd aHHOHOB

Amnanns cmecu TBCPAbIX BCUICCTB

PK3

PyGexxHbIif KOHTPOJIb 3 ( KOJJIOKBHYM)

P4

['paBuMeTpuueckue

Ol'IpCI[CJ'ICHI/IC COACPKAHMA KEIIC3a

METOJbI aHAINU3a

Onpenenenue copepxanus Cylibhar-uoHOB

P6

Aungumerpus

AJKkamuMeTpust

TUTPUMETPUYECKHE

[TepmaHraHaTOMeTpHUs

METO/bI AHAJIN3A

HNonomerpus

KOMHJ’ICKCOHOMGTpI/IH

Metobl OcaXIeHUA

DO || O o (OB~ O

P9

AHann3 00bEKTOB

Anammz CIUIABOB, pya U MUHCPAJIOB

[
N

Hroro:

(o]
(o]

4 cemecmp

Mudp
paszena,
TEMBI
JIACITUILIT
VHBI

HaumenoBanue paznena,
TE€MbI TACLUIIIIMHBI

HaumeHnoBanue 1 coiepikaHue J1abopaToOpHOM
paboThI

Tpyn
OCMK
OCTb,
qachbl

P10

DKCTpaKuus

3KCTpaKHI/IH B KAQYCCTBCHHOM aHaJIU3C.

Pa3I[eJ'IeHI/Ie CMECH KaTHOHOB BKCTpaKHI/IOHHI)IM
METOJIOM

P11

Xpomarorpapuyeckue
METO/Ibl aHANIM3a

Pa3znenenue u oOHapyx eHHEe KAaTHOHOB METOJOM
OJIHOMEPHOM OYMaXKHOH XpoMaTorpaduu

Onpenenenue o01Iel KOHIEHTPAIIMY KAaTHOHOB B
pacTBOpE C MOMOIIBI0 HOHOOOMEHHOM
xpomarorpadun

P12

CHGKTpOCKOHI/I‘-IeCKI/IC
METOJbI aHAJInU3a

OnpeﬂeneHHe HHUKEIA JTUMCTUIITTIMOKCUMOM B
IIPUCYTCTBUU OKUCIIUTENIEH

q)OTOMeTpI/I'-IeCKOe ONpEACIICHUC KeJie3a B
MIPUCYTCTBUU HUKCIIA

OnpezleneHI/Ie OOJIBIINX KOJIMYECTB MapratHia B BUIC
NICpMaHTaHaT-noOHa

DOTOMETPUUECKOE ONPENIENICHUE AUXPOMAT-
TIEpMaHTaHAT-UOHOB IPU KX COBMECTHOM
IIPUCYTCTBUU

HonooOMmeHHOE pa3yienieHue sxene3a i MeIu U UX
(hoTOMeTpUIeCcKOe OIpeieieHHe

OKCTPaKIMOHHO-()OTOMETpHUUIECKOe ompeieNieHe
MosOIeHa B pacTBOpax

DKCTPaKIMOHHO-(OTOMETPUIECKOE OTPEICIICHUE
HHKEJTS C OMOIIBI0 1-(2-mupumina3o) -2- Hadrona
(ITAH)

19




TypOumumerpuyeckoe orpeeneHue cyabhar-noHa 4
PK 6 PyOerxHbIi KOHTPOJIH 6 2
P13 Kunernueckue wmeroast | Onpenenenue meau (1) mmm monmmbaeHa B pactBopax 5
aHaym3a

P14 DJIEKTPOXUMUWYECKHUE | Onpenenenne GochopHON KHCIOTHI B paCTBOPE 6
METO/IbI AHAJIA3A OnpeneneHue COMIHON U YKCYCHOM KUCIIOT B 6

pacTBOpE MPU UX COBMECTHOM MPUCYTCTBUU
Omnpenenenne HUTPaTa METOI0M 100ABOK 4
PK 7 PyOexHblil KOHTpOIB 7 2
Hroro: 96

4.4. KypcoBas pabora. TpeOoBaHusS K BBIIIOJHEHUIO KypCOBOW pPa0OOTHI MpEJCTAaBICHHI B
METOAMYECKUX YyKasaHusAx: Mocransiruna JI.B. «Meroandeckue ykazaHus 1O IOATOTOBKE,
CTpYKType U OGQOpMICHHIO KypcoBOi paboTel cTyneHToB crnenuanbHoctd 04.05.01 -
«DyHpaMeHTanpHasgs M npukiagHasg xumusa»,  I.Kypran, Kypranckuil rocynapCTBeHHbIN
yauepcureT, 2016.- 29c¢.

5. METOJUYECKHUE YKA3AHHUSI JJISI OBYYAIOIIUXCSI MO OCBOEHHUIO
JUCHUIINHbBI

JucuuninuHa «AHaIUTHYECKasi XUMHUS NPEToAaeTcs B TEUEHUE BYX CEMECTPOB, B BUJIE
JeKIMH, MPAKTUYECKUX 3aHATUI M J1aOOpaTOPHBIX pabOT, HA KOTOPHIX OOyYaroIIMecs TOJDKHBI
MOJIyYUTh TPEJCTABICHUS U PaACIIMPUTh 3HaHHUS B OOJACTH OJHOTO M3 OCHOBHBIX pa3/eiioB
XUMHHU - aHAIUTUYECKOM xumuu. OOyuaronmecs TOJKHBI OBJIAJETh HAaBbIKAMM BBIOJHEHMS
AQHAINTUYECKUX OTEepalfii U OCBOUTH PabOTy Ha COBPEMEHHOM O0OpYIOBaHUM U NMPUOOpax Mpu
NPOBEIEHUN KaueCTBEHHOTO M KOJMUYECTBEHHOro aHanu3a. OOydaromuecs: TOJKHBI HayYUThCS
pemarb IMOCTaBJIEHHBIE IMepell HUMH 33Jauyd 10 KAYeCTBEHHOMY M KOJIMYECTBEHHOMY
OTIpEeIeNIEHNI0 MHMBHIyaJ bHBIX BEILECTB U UX CMecel, BEIOMpaTh METOJI MPOBEJCHUS aHAIM3a.

B mpouecce wu3yueHuss Kypca COBEpIICHCTBYIOTCS HaBBIKM pabOThl € HaydyHOU

JUTEpaTypoi, B TOM 4YHCIE Ha AHIVIMHCKOM M JPYTUX MHOCTPAHHBIX S$3bIKaX, pabOTHl B
Pa3IMYHBIX CUCTEMAaX IO MOMCKY Hay4YHOU JIUTEpaTyphI.
B npenonaBanum kypca “AHamuTHYecKas XUMHUSI» MPUMEHSAIOTCS oOpa3oBaTelbHBIE
TEXHOJIOTUHU: Ha JIEKIUHU- MNpoOieMHas JEeKUUs; HUHTEpPaKTUBHAs JEKIHSA; JEKUIUS
«ITapamokc»; cTyIeHT B pOJU MpemnojaBaTelisi; HCIOJb30BaHHE OOIIECTBEHHBIX
pecypcoB: MpUTJalIeHHe CIEeNualucTa; Ha MPAaKTHYECKUX 3aHSATUSAX -/E€JIOBbIE UIPhHI
UMHUTHPYIOIIME MPOU3BOJCTBEHHbIE CUTYaIlMHM; CEeMHUHap-Tpecc-KoHpepeHus; «Mosropas
aTaka»; CEMUHAp - «KaXJbIil YYUT KaXJIOro”’, 3KCKypCUM; Ha JabopaTopHbIX paborax -
TEXHOJIOTUS MNpoOJIeMHOro oO0yueHHs, peueHue NpoOIeMHONH CHUTyalluu cC
nepeBeaeHueM JsabopaTopHoil paboTbl B pa3psAA HUCCIEJOBATENbCKOW; METON
UHIMJEHTa; TabopaTopHas paboTa - TBOPUYECKUHN OTUET; TEXHOJOTHUS KOJJIEKTUBHOTO
B3aUMOJEUCTBHUSL.

B mpomecce ureHus JeKUMM TpenojaBaTeieM OOydarouluiics MojyyaeT HOBEWIIYIO
MH(POPMALIMIO 110 OCHOBHBIM pa3jielaM aHAINTHYECKOW XuMHUHM. MaTtepuan cienyeT He MpoCcTo
3aMMChIBaTh MOJ AMKTOBKY MPEMNOJaBaTeisi, a MbITaThCs MOHATh M TBOPUYECKH IepepadoTaTh.
Jleknusi KOHCHIEKTHUPYETCsl KpaTKO, C BbIACICHHMEM OCHOBHBIX MbIcield. OO0s3aTenbHO
3aMMChIBACTCS TeMa JICKIIUH, TJIaH, OCHOBHBIE BOIIPOCHI, ONPEIEICHNUs, BEIBOABI. O0ydaronuiics
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B IpOIECCe UBJIOKEHUs MaTepuaia JIGKTOPOM JIOJDKEH TOHATh IIeNlb, JIOTUYECKYIO
I0CJIEI0BATENbHOCTh MaTepuana. KoHcliekTupoBaHue JEKUUN Ba)KHO, TaK KaK Pa3BUBAET YM,
o0oramaer Hay4HbIMHU 3HAaHUSMHU U CIIOCOOCTBYET 3aKPEIJICHUIO 3HaHUMN. 3aMuCh JICKIUH JTydIle
BECTH COOCTBEHHBIMU (hOpMyIHpOBKaMH. KOHCIIEKT JIEKIMH CTOUT MOJPA3JCNATh Ha MyHKTHI U
naparpadpl. BaxkHbie MecTa pPEKOMEHIYETCs COINPOBOXKIATh 3aMEYaHHMSIMHU THIA "BaXHO',
"3amOMHUTH", “TIOCMOTpeTh B yueOHUKE”, “Bompoc” ¥ BBLAEIATH LBETOM. llpuroaurcs
creHorpadus. KoHCHekT mekuuil peKoMeHAyeTcsl MpOocMaTpuBaTh Cpa3y MOCie JEKIUU U
BO3BpALIAThCs K HEMY NEPUOIUYECKU IPU MOATOTOBKE K ayJUTOPHBIM 3aHATUAM. Pabortas Han
KOHCIIEKTOM  JIEKIIM ~ HEOOXOJMMO  HCIONb30BaTh  Y4EOHHMK U PEKOMEHJOBAHHYIO
IpenoaaBaTesieM JINTEPATypy.

JlaGoparopHble pabOThl - BaKHEiIlas CcOCTaBIAIOIIas ydyeOHOro Impolecca mpu
MOJArOTOBKE XMMHUKOB. OOyuyaromiyecsi Ha MpPakTHUKE H3Yy4aroT KIACCHUYECKHE XHMUYECKUE U
(bU3UKO-XMMHUYECKHE METOJbl aHaiHn3a, OTPadaThIBAIOT KOHKPETHBIE METOAMKH, paboTaroT Ha
CJIO)KHOM 00OpYJOBaHUH, UCTIONB3YIOT COBpeMEHHbIE MprOopsl. IlepBas cTpoka B 0popMIICHHH
naboparopHoit pabotel: «Tema», nanee «llenb», «[IpubGopbr u Marepuansy. OOydarommiics
JOJDKCH 3apaHee MOATOTOBHTHCS K Ja00OpaTopHO# padoTe, M3yduTh Marepuan u opopMHTH ee.
Bonpocel mo maGopaTopHoil paboTe MOXKHO 3a7aTh MPENOJaBaTeNl0 B Hayale 3aHATHUA.
[Tponymiennyto nabopatopHyro paboTy oOyuaromuiics oTpalOaThlBa€T HHIMBUIYyaldbHO. B
Hayaje Tmapbl MpenojaBareidb 3HAKOMUT OOy4aloluxXxcs C MpeAcTosiiei  paboToid,
W3MEPUTEIILHOM  anmapaTrypod, TEXHHUKOM  O€30MacHOCTH W MpaBWIaMH  TOBEICHUS
oOyuaromuxcsi B 1aboparopuu. MeToAMYKH BBIIAIOTCA, KaK MPABUIIO, HA TIEPBOM 3aHSATUU U Ha
BECh CEMECTP, COIIACHO METOANYKAM, OPOpMIISIETCS OTUET 1O padoTe.

[IpenogaBaTeneM  3amjaHUPOBAHO TMPUMEHEHHME Ha  JIaOOpPaTOPHBIX  3AHATHUSX
MHTEPAaKTUBHBIX MeTOJI0B. [IpenycmoTpeHa 3amuTa oT4ETOB, a TaKXKe B3aUMHOE 00CYXKJIeHUE U
B3aMMOOIICHKA BBITIOJIHEHUS JJAOOPaTOPHBIX pabOT CaMUMU CTY/IEHTaMH.

JUi TeKyliero KOHTPOJsl YCIEBAeMOCTH M0 O4YHOU (hopMe 0oOydeHHus MpenojaBaTesieM
UCTIOJIb3YyeTCsl OaIbHO-PEUTHHIOBAs CUCTEMA KOHTPOJIS U OLIEHKU aKaJeMUYECKONH aKTUBHOCTH.
Jlns 3akperuieHHss M yCBOEHHUs MaTepuasia IOJEe3HO aKTUBHOE ydacTHE BO Bcex (opmax
Oo0CYX/IeHUS W B3aUMOJICHCTBUSA, KaK Ha JIEKIMIX, TaK M Ha MPAKTHUECKUX 3aHATUSAX HU
1abopaTOPHBIX paboTax.

CamocrosTenbHas paboTa BKIIIOYAET U3y4€HHE OTIENIBbHBIX pa3fiesioB JUCIMIUIMHBI, Ha
HUX CJeAyeT OOpaTUTh BHUMAaHUE M, MPU HEOOXOAMMOCTH, OOCYAMTH C MpPEnoJaBaTelIEM.
CamocrosTenbHas paboTa Takke BKIOYAET IMOATOTOBKY K IpaKkTHUYECKUM paboTaM H
7a00paTOPHBIM 3aHATHSAM, K pPYOEXKHBIM KOHTPOJSAM, IMOATOTOBKY K 3a4eTy U 3K3aMeEHY.
CamocrosTenbHas paboTa BKIKOYAET BHIMOJIHEHUE KypcoBoi paboTel. CamocTosTenbHas paboTa
oOyJaromierocsi BBIMOJHSETCS Kak IO y4yeOHMKaM M Y4eOHBIM IOCOOHUSIM, OpPUTHMHAIbHON
COBPEMEHHOM JHTepaType Mo NpouiIo, TaKk U C HUCHOJb30BaHHEeM HMHTepHeT-

pecypcos.

PexoMeHayeMBIi pe:KHM CaMOCTOAATEJIbHOM padoThl 32 3 cemecTp

Pexomennyemast

HaumeHoBaHMe BHAA CAMOCTOATEILHON PadoThI TPYAOEMKOCTh, aKa/I.
yac.

IHoaroroBka K J1a00paTOpHBLIM padoTaM U MPAKTHYECKUM 16

3aHATHAM

IMoaroroBka K 3a4yery 18

IloaroroBka K 3K3amMeHy 27

IMoaroroBka Kk pyoe;KHbIM KOHTPOJISIM ( 110 | Yacy Ha Ka)K/10€ 3aHSTHE) 3

Bcero: 64
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PexomeHnpyeMblii peskuM caMoOCTOSITEILHOM padoThl 32 4 ceMecTp

HaumeHoBaHUe BUIAa CAMOCTOSAITEILHOM PadoThI

Pexomennyemas
TPY10€MKOCTb, aKa/.
yac.

IloaroTroBKka M BbINOJHEHHE KYPCOBOii PadOTHI 30
IloaroToBKa K J1a0OPATOPHBIM U MPAKTHYECKUM 3aHATHAM 17
IloaroroBka Kk 3auery 18
IloaroToBKAa K 3K3aMeHy 27
IMoaroroBka Kk py0e:KHbIM KOHTPOJIAM (110 2 4aca Ha KasKAbIi 8
pyoe:x)

Bcero: 100

1.

6. ®OHJI OHEHOYHbIX CPEACTB JIAA ATTECTALUHA 11O JUCHUIIJINHE

6.1 IlepeyeHb OLIEHOYHBIX CPEICTB

oOyuaromuxcs B KI'Y

2. OtueTsl 00yUarOIMUXCA M0 J1abOpaTOPHBIM paboTam
3. [IpumepHBIii IepeueHb BOMPOCOB K pyOeskHbIM KOHTpostsiM Ne 1, No 2, Ne3, Ne4, No5, Ne6, Ne7
4. IlepeueHb BOIIPOCOB K 3a4ETy, IK3aMEHY
5. KypcoBas pabota

6.2. Cucrema 6a1JIbHO-PEHTHHIOBON OIEHKU PA0OTHI 00yYAIOIIUXCS MO TUCIUTITHHE

bamibHO-peTUHIOBasE CUCTEMa KOHTPOJISI M OUEHKHM aKaJIEeMUYECKOW aKTUBHOCTH

3 cemecmp
Ne | HaumeHnoBan Conepxanne
ue
1 | Pacnipenenen Pacnipenenenue 6anios 3a 3 cemecTp
ue 6amioB 3a . | PyGexmsl
CEMECTPBI 110 | Hocemenn Pybexnbiit i
BHIAM Bug YP: e JIK u 113 3amura [I3 | KOHTpOIB KOHTPOTD DK3aMeH
yueOHOU Nel No2
paboThI,
CPOKH CHauH bamnenas | 0,25 (JIK) 1 11 12 30
yaeGHOl OLICHKa! 0,3 (I13)
paboThI
JAOBOIASATCS
;0 CBeIeHUsl JIIi
o0yuyarmmx | [Tpumeuan 0,25%32 1*30 Ha 32-m
o5l Ha i I13 B 30 Ha 19-m 13 m
usi: 0.3*30 cero
nepBoOM :
yueGHoM Bcero 17
3aHSATHH)
2 | Kputepwmii nmepecyera 60 1 MeHee OalJIOB — HEYJOBJIETBOPUTEIHHO
0aJUI0B B TpagUIIMOHHYIO | 61....73 — yIOBIETBOPUTEIHHO
OLIEHKY 10 uToram pabotsl | 74....90 — xopomrio
B CEMECTPE U 3a4YeT 91....100 - oTnuyHO
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Kpurepuu nomycka
MPOMEKYTOUHOMN
aTTeCTalluu, BOZMOXXHOCTH
MOJIy4YeHUs
aBTOMATHUYECKOTO 3aueTa
(3K3aMeHaIMOHHOMI
OIIEHKH ) TI0 TUCITUTIIINHE,
BO3MOYXHOCTb TOJTyYCHHUS
OOHYCHBIX 0AJIIOB

Jns  pgomycka K IPOMEXKYTOYHOW — aTTecTallMd 110
JTUCHUIUIMHE 32 CeMecTp oOydarouuiics IOJDKEH HaOpaTh 10
UTOTaM TEKYIIETo U PyOeKHOTro KOHTpoJjel He Menee 51 O6amna. B
ciydae ecnu oOydvaromuiics HaOpanm MmeHee 51 Oamma, To K
aTTECTAI[MOHHBIM UCIIBITAHUSM OH HE JIOMYCKaeTCH.

Jlnst monydeHHMsT 9K3aMeHa 0e3 MPOBEACHUS MPOIEHYPHI
NPOMEXKYTOUYHOW aTTecTanuu oOydaromeMycs Heo0X0IUMO
HaOpaTh B XO/Ie TEKYIIET0 U pyOeKHBIX KOHTpOJeH He MeHee 61
O6ama. B 3ToM ciaydyae uTOr OayUIbHOM OLIEHKH, IOJIy4aeMOi
oOydaromuMmcsi,  ONpeneNsieTcss 10  KOJIMYeCTBYy  OaJuioB,
HaOpaHHBIX UM B XOJI¢ TEKYIIEro U PYOSKHBIX KOHTposeu. [lpu
3TOM, Ha YCMOTpPCHHE IIpernojaBaTels, Oa/ulbHAs OICHKa
00y4Jaromerocss MOXKET ObITh TOBBIINICHA 33 CYET TOJIYYCHUS
JIOTIOJTHUTEIIBHBIX 0AJIIOB 32 aKaJIEMHUUYECKYIO aKTUBHOCTb.

OOyuaronuiicsi, UMEIOIIMH MPAaBO Ha TMOJIYYCHUE OLICHKU 0e3
MPOBEJCHUS TPOLEAYPHl MPOMEKYTOYHON ATTECTALMH, MOXKET
MOBBICUTh €€ IyTeM CJlIaud aTTECTAllMOHHOTO WCIbITaHus. B
cilydyae MOJNy4eHUs  OOyd4arolmMMcs Ha  aTTeCTAlMOHHOM
ucnbiTanud 0 6aUI0OB  WUTOr OAITLHOM OIEHKH IO JUCIUIUTMHE
HE CHIDKACTCSI.

3a akaJeMHYeCKyl0 aKTHBHOCTh B XOJ€ OCBOCHUS
JMCUUIUIMHBI, Y4acTHE B Y4EOHOH, Hay4yHO-HCCIIEI0BATEIbCKOM,

CHOPTUBHOM,  KYJIbTYPHO-TBOPYECKOW U OOIIECTBEHHOU
NESATEIPHOCTH  OOy4YaroleMycss MOTYT  OBITh  HAYHCIICHBI
JOTIOJTHUTEIbHBIE OasbL. MakcumanbHoe KOJIMYECTBO
JOTIOTHUTEBHBIX 0a/uloB 32  aKaJeMHYECKYyH0 aKTHBHOCTH

coctasister 30.

OCHOBaHI/IeM JJIA HOJ'Iy‘IeHI/ISI JOITOJIHUTCIBbHBIX 6am103
SIBIISIIOTCSL:
= BBIIIOJJHCHHUC OOIIOJTHUTCIBbHBIX SaHaHI/II\/’I 10 AOUCHUIIIINHE,
JIOTIOTHUTEJIbHBIE OAUTBI HAUUCIISIOTCS TIPETo1aBaTesieM;
- ydacTMe B TEUYCHHE ceMecTpa B y4eOHOW, HaydHO-
HCCIIEeIOBATENbCKOM, CIIOPTUBHOM, KYIbTYpPHO-TBOPUECKON W
obmmecTBenHon ageareapHoctd KI'VY.

4 | ®opMbI ¥ BUJIBI yUEOHOI B cnyuae ecnu kK mpoMeXyTOYHOHM aTTecTaluu (3K3aMeHy)
paboTHI AJis HaOpaHa cymma MeHee 51 Oama, oOywaromeMycss HEOOXOIUMO
HEYCIIEBAIOIINX HaOpaTh HelocTarollee KOJINYEeCTBO OAIOB 3a CUET BBHIIIOJIHEHUS
(BOCCTaHOBHBIIMXCS Ha JIOTIONIHUTENBHBIX 3a/laHul, 1O KOHIAa MOocJeAHeH (3a4eTHOM)
Kypce 00y4eHus) HEJEeNIN CEMeCTpa.
oOyJaromuxcst st JIukBUIAIMS aKaJeMHYECKUX 3aJI0JDKEHHOCTEN, BO3HUKIIUX W3-
MOJTyYeHUs HEOCTAIOUINX |32 Ppa3HOCTH B Y4eOHBIX IUIaHAX TMpPH TEepeBoJe WU
0aJIoB B KOHIIE CEMECTpa | BOCCTAaHOBJICHHH, MPOBOAUTCS myTeM BBITTOJTHEHHS

JOTIONTHUTEBHBIX ~ 3aJaHui, ¢opMa U 00bEM  KOTOPBIX
OTIpe/IeIIsIeTCs MPENOo/IaBaTEIIeM.
Ne | HanmenoBan Copnepxanue
ue
1 | Pacnipepenen Pacnpenenenue 6amioB 3a 3 cemectp
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ue 0ansoB 3a Odopmiienn
CEMECTPHI IO eJIPu PyGeskubi
BHJIAM Bup Breimonae Ka4eCTBO 3amuTa .
OHOIA VP: aue JIP | ppmonnenus JIP . 3atet
yacoHon ' KOHTPOJIb
paboThI, HKCHEPUMEH No3
CPOKH CIauu Ta -
yue6Hoi bannpHa
pa6OTBI A 1 1 2 10 30
(noBoasiTcsi | OLCHKA:
110 CBe/IeHUs
00yatomux 1*15 1*15 2%15
csl HA [Tpumeu 10
AHILSL: Bcero Bceero Bcero Ha 6 JIP
fiepsom ' 15 15 30
y4eOHOM
3aHATHH)

Kpurepuii nepecuera
0ajlIoB B
TPAAUIIHOHHYIO
OHGHKy I10 UTOoram
paboTHI B cEMECTPE U
3a4er

60 u MeHee 0aJUIOB — HE3AYTEHO.
61 u OoJiee OAJUIOB - 3aUTEHO

Kputepuu gomycka
IIPOMEKYTOUHOU
aTTeCTalluH,
BO3MOXKHOCTH
MOJTy4YEeHUs
aBTOMATHUYECKOTO
3adera
(7K3aMeHaITMOHHOM
OLICHKH) IO
JTUCLUILINHE,
BO3MO>XHOCTh
MOJIy4YEHUs
OOHYCHBIX 0aIOB

Jns momycka K MpOMEXYTOYHOM aTTecTaluu Mo AMCHUILIMHE 3a
ceMecTp OOydyarouuiicss JODKeH HaOpaTh [0 HUTOraM TEKYLIEro H
pyOexxHOro KOHTponed He wMeHee 51 Oamma. B cimyuae ecnm
oOyuvaronuiics HaOpan wmenee 51 Oamia, TO K aTTECTAIMOHHBIM
WCIBITAHUSAM OH HE JOMYCKAEeTCsl.

Jns  monmydeHWss  3adeta  0e3  TPOBEACHUS  MPOIEIypHI
MIPOMEKYTOUHOM aTTecTalMu olydaromemMycs HeoOxonumo HaOpaTh B
X0JIe TEKYIIEro U pyOexHbIX KOHTposed He meHee 61 Oanna. B atom
cilyyae UTOr OaUIbHOM OLIEHKH, NoJy4aeMoil oOydaromumcs,
OTIPEIENISETCS 110 KOJMYECTBY 0aJIOB, HAOpAaHHBIX UM B XOJI€ TEKYIIETO
u pyOexXHbIX KOHTpojel. IIpu 3ToMm, Ha ycMOTpeHHe IperojaaBaTes,
OayTbHAsE OIEHKa OO0YyYaromerocsi MOXKET OBITh TOBBIIIEHA 3a CYET
MOJIyYeHUs JOTIOJIHUTEIBHBIX 0AJIOB 32 aKaJAEMHUECKYI0 aKTUBHOCTD.

OOyuaromuiicsi, MUMEIONIUNH TpaBO Ha TOJyYCHHE OIEHKH 0e3
MPOBEACHUSI  MPOLEAYPHl  MPOMEXKYTOUHOM  aTTECTallMM, MOXKET
MOBBICHTh €€ IyTeM Cllayd aTTEeCTAIlMOHHOTO WCIBITaHUs. B ciydae
MOJTy4eHHs O0y4aroIMMCsl Ha aTTeCTallMOHHOM ucnbiTaHuu 0 6amuioB
UTOT OAJITTLHOHM OIEHKH IO JUCIHUIUTMHE HE CHIKACTCH.

3a akaJleMUYECKYI0 aKTUBHOCTh B XOJI€ OCBOCHUS TUCIUILINHBI,

ydqacThe B y4eOHOHM, HayYHO-HCCIEIOBATEIHCKONH, CIOPTHUBHOM,
KYJIbTYPHO-TBOPYECKOM " 00IIeCTBEHHOMN JEeSTebHOCTH
oOydJaroreMmycsi MOTYT OBITh HAYHCJICHBI JOMOJTHUTEIbHBIC Oalibl.
MaxkcumanbHOE ~ KOJIMYECTBO  JIOTIONIHUTENBHBIX ~ OauioB  3a
aKaJIeMHYECKYI0 aKTUBHOCTH cocTanisieT 30.

OcHOBaHWEeM IS TIOJIYYCHHS  JIOTIOJHUTEIBHBIX — 0alioB
SIBJISTFOTCSI:
- BBIIOJIHEHHWE  JIOTIOJIHUTENBHBIX  3aJaHUd 10  JAUCIUILIMHE,

JIOTIOTHUTEIIBHBIC OATUTHI HAUUCIISIFOTCS TPEIoIaBaTeseM;
- yJacTue B TE€YEHHE ceMecTpa B yueOHOM, HayYHO-UCCIIE0BATEIbCKOM,
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CHIOPTUBHOM, KYJIBTYPHO-TBOPYECKON M OOIIECTBEHHOHN JEATEIbHOCTH
KI'Y.
4 | ®opmbl U BUbI .
. B cnydae ecnu k mpomexyTOYHOW arTecTaluu (3adery) HabpaHa
y4ueOHOU pabOThI ISt
HEYCIIEBAMOIIIX cymma MeHee 51 Oamrma, oOydaromemycss HEOOXOAMMO HaOpaTh
Y HEJOoCTalollee  KOJMYECTBO  Oa/yioB 32  CUET  BBINOJHEHHS
(BOCCTaHOBUBIIMXCS . . .
JIOTIOJIHUTENBHBIX 3aJaHUi, 10 KOHL@A IOCiIeqHEN (3a4eTHOM) Heaenu
Ha Kypce 00y4eHHs)
cemecTpa.
oOyuaromuxcst st .
N JlukBuganus aKaJeMUYECKUX 3aJI0JDKEHHOCTEH, BO3HUKIIMX H3-3a
Hez[z)f:Ta}ome pa3HOCTH B Yy4YeOHBIX IUIAHAX IPU IEPEBOJIE WJIH BOCCTAHOBJICHUH,
GAULIOB B KOHIIE MIPOBOJMTCS] TTyTEM BBITIOJIHEHHUS JOTIOJHUTEIBHBIX 3aJaHui, popma u
00BEM KOTOPBIX OMpEENsieTcs MPernojaBaTesieM.
cemecTpa
4 cemecmp
Ne [HammeHOBaHueE Conepxxanue
1 |Pacnpenenenu Pacrnipenienenne 6aisos 3a 4 cemecTp
e OayyIoB 3a
CEMECTPHI 110
[Tocemenne u| PyOexusiii | PyOexxubii
BUJaM [Tocenenue m M Y
yaeGHOl Bun VP: TIK samura [13 KOHTPOJIb | KOHTPOJIb DK3aMeH
paboThI, CPOKU Nod NeS
chaauu yuyeOHOMH
a00ThI
p 05 1 12 12 30
(moBOASATCS 10
cBeleHHs
bamibnas
00y4aAK N XCS
OLICHKa:
Ha MEePBOM
y4eOHOM
BaAHATHH)
JIK 1*30 Ha 20113 | Ha32II3 30
HpI/IMean 0,5*32 Bcero 30
us: Bcero 16
2KpuTtepuii mepecuera 60 1 MeHee 0alIIOB — HEYJOBIETBOPUTEIHHO
0ayuIoB B TpaauMoHHyto [61....73 — yI0BIETBOPUTEIBEHO
OLIEHKY 110 uToram padotsi|/4....90 — xopo1o
B CEMECTpE U 3a4eT 01....100 - otmuvHO
3  [Kputepuu gomycka K Jns monmycka K MPOMEKYTOYHOM aTTECTallMu MO AUCHUIUIAHE]
[IPOMEXYTOUHOMN 3a ceMecTp 00ydJaroIuiics JOHKeH Ha0paTh MO UTOraM TEKYIIETO U
aTTecTallli, BO3MOKHOCTH [pyOexHOro KoHTpoJjieli He MeHee 51 Oamma. B cioywae ecinyl
MOJTy4eHUS oOydaromuiics HaOpan menee 51 Oamia, TO K aTTECTAIIMOHHBIM
ABTOMATUYECKOTO 3a4€Ta [CTBITAHUSAM OH HE JIOMYCKaeTCs.
(9K3aMEHAIIMOHHOM Jns  monmyueHWss »SKk3amMeHa ©0e3 TMPOBEIEHUs MPOIEIyph]
OLICHKH) 10 IUCHUIUIMHE, [IPOMEXYTOYHOW aTTecTaly oOydarouemMycs HeoOX0AMMO HaOpaTh
BO3MOXXHOCTh TIOJTYYEHHsI [B XOJ€ TEKYIIero W pyOexHBIX KOHTposied He MeHee 61 Oamnma. B
OOHYCHBIX 0aJIOB ATOM Clly4ae UTOT OaJUTbHOM OILIEHKH, MOJydaeMod 00yJaronumcs,
OTpesieNiIeTCsT MO KOMUYeCTBY OauioB, HaOpaHHBIX MM B XOJE
TEeKYyIIero W pyOeKHBIX KOHTpousiei. [Ipm sToM, Ha ycMmoTpeHue
npernojiaBaTens, OalbHas OIEHKa OO0YYaroIerocsi MOXKeT OBITH
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MOBBIIICHA 32 CYET TMOJYYCHHsI JOMOJHUTENIBHBIX OaioB 33|
AKaJIEMUYECKYIO0 aKTUBHOCTb.
OOyuarouuiics, UMEIONMI MpaBo Ha MOJYYEHUE OICHKH 0e3
[POBEJCHUS MPOLEIYypbl MPOMEXKYTOUHON aTTecTali, MOXKeT
MOBBICUTH €€ MyTeM CHauM aTTeCTAllMOHHOTO HCHbITaHus. B ciydae
MOJIydeHUsT OOy4yaroluMCsi Ha aTTeCTallMOHHOM uchbiTanud 0
0aJIJIOB UTOT OAJILHOM OLIEHKH MO JUCHUIIMHE HE CHUXKAeTCs.

3a  akaJieMUYeCKyl0 aKTHUBHOCTh B  XOJI€  OCBOCHHUSA
IMIMCHUIIMHBI, y4acTHE€ B Y4YEOHOW, Hay4YHO-HCCIEAOBATEIIbCKOM,
CIIOPTUBHOW, KYJbTYPHO-TBOPYECKOU u 00111eCTBEHHOM
MesATeIbHOCTH ~ oOydaromeMycst ~ MOryT  ObITb  Ha4yHCIICHBI
ITOTIOJTHUTEIILHBIC OaubI. MakcumanbHoOe KOJIMYECTBO
ITOTIOTHUTENBHBIX ~ 0aJioB aKaJeMHYeCKyl0  aKTUBHOCTh
cocrtasisieT 30.

OcHoBaHMeM ISl TIONyYEHUS JOMOJHHUTEIbHBIX OalljioB
SIBJISTFOTCSL:
- BBIIIOJIHEHHE JIOTIOJHUTEIBHBIX 3aJaHUMl 1O  IUCIUIUIUHE;
ITOTIOTHUTEIFHBIC OAJITBl HAYUCIISIOTCS TIPETIOAaBaTelIeM;
- ydacTue B TeUEHHUE ceMecTpa B yueOHOH, Hay4dHO-
MICCIIEI0BATENIbCKOM, CIIOPTUBHOM, KYJIBTYPHO-TBOPYECKOU U
oO1ecTBeHHON AegarenpHoct KI'Y.

3a

4 | ®opmbl U BUBI y4eOHOM B cnyuae ecnm K NpPOMEXKYTOYHOW arTecTaluu (dK3aMeHa)
paboThI 115t HaOpaHa cymma MeHee 51 ©Oamra, oOy4aromemycs HEOOXOIMMO
HEYCIIEBAIOIINX HaOpaTh HEJOCTAoIIee KOJUYECTBO OajUIOB 3a CYET BBINOJIHEHUS
(BOCCTAaHOBHBIIMXCSI HA  |[IOTOJTHUTENBHBIX 33/IaHHH, JO KOHIIA MMOCIEIHEH (3a4eTHOM) HeIenu
Kypce 00y4deHust) cemecTpa.
oOyyaromuxcs Juis UlukBuAanus akaJeMMUYeCKHX 3a/J0JDKEHHOCTEH, BO3ZHUKIIMX H3-33
MOJIy4YEHUS! HEJOCTAIOIIMX [Pa3HOCTH B Y4YEOHBIX IUIaHAX IPU MEPEeBOJE MM BOCCTAHOBIICHHH,
0aJUI0B B KOHIIE CEMECTpa |IPOBOAUTCS ITyTEM BBIMOJIHEHUS JOMOJIHUTENBHBIX 3a/aHuil, popma

1 00BEM KOTOPBIX ONPEEINIIETCs IPErnoaaBaTeeM.
Ne | HanmenoBan Copnepxanue
ue
1 | Pacnipenenen Pacnipenenenue 6amios 3a 4 cemectp
ue 6aioB 3a
CEMECTPBHI 110
BUIAM Brmonnenue
yueGHoil (xauecTBO PyGexnbiii
paboTsL, Bun VP: BBITIOJTHEHMS), PyOexHbIit KOHTPOJIb 3auer
CPOKH caaun odopmieHre 1 | KOHTPOIb Neb Ne7
yaeGHOM 3ammura JIP
paboThI
(moBomgsTCS
JIO0 CBEIEHMS | BannpHAS
OBYHaIMIX | orremka 3 11 11 30
csl Ha
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MIePBOM
y4eOHOM
3aHSITHH)

[Ipumeuanus

3*16
Bcero 48

Ha 13 JIP Ha 18 JIP

Kpurepuii nepecuera
0aJioB B
TPaJAULIMOHHYIO OLEHKY
10 uTOram paboThl B
CEMECTPE U 3a4eT

60 u MeHee 0aJUIOB — HE3AYTEHO
61 u GoJiee OAILIOB - 3aUTEHO

Kpurepuu nomycka
IIPOMEKYTOUHOU
aTTECTAIlUH,
BO3MOYXHOCTH
MOJTy4eHUs
ABTOMATHYECKOTO
3adera
(’K3aMeHaIMOHHOMN
OIICHKH) TIO
JTUCIUILTAHE,
BO3MOKHOCTh
MOJTy4YeHUsT OOHYCHBIX
O0aJlIoB

JUia nomnycka K IpOMEXYTOYHOM aTTecTaluy 110 IUCLUIIIMHE
3a ceMecTp 00yJaroIIUiCs JTODKEH Ha0paTh MO0 UTOTaM TEKYILEro U
pyOexxHOro KOHTpoJjeil He MeHee 51 Oamma. B crnydae ecnm
oOyudatomuiicss HaOpan meHee 51 Oayma, TO K aTTECTAllMOHHBIM
UCIIBITAHUSAM OH HE JOIIYCKaeTCsl.

JUia  nonyudeHus 3adeta 0e€3 IPOBENCHUS  IMPOLETYpPbI
IPOMEKYTOUHOM  aTTecTalMu  olydaromemycs  HeoOX0IuMo
HaOpaTh B XO/€ TEKYIIETO M PyOeKHBIX KOHTposeld He MeHee 61
O6auta. B sroMm ciydyae uTOr OayIbHOM OLEHKH, MOJy4aeMoil
00yyaroluMcs, ONpeaesseTcs 0 KOJIMYECTBY 0aioB, HAOpaHHbBIX
UM B XO/€ TEKyllero U pyOexHblx KoHTposied. Ilpu stom, Ha
YCMOTpPEHHE IIpernojaBareis, OajlbHAs OIEHKAa O0O0YyYarolerocs
MOJKET OBITh IOBBIIIEHA 3a CYET IOJY4YEHHUS JONOJHUTEIbHbBIX
0aJI0B 3a aKaJIEMUYECKYI0 AKTUBHOCTb.

OOyuaromuiics, UMEIOLINI MPaBO Ha MOJy4YEHUE OLEHKH 0e3
MIPOBEJICHUSI TPOLEAYPhl MPOMEKYTOUYHOW AaTTEeCTald, MOKET
MIOBBICUTH €€ IYTEM C/Iau aTTECTALlMOHHOTO MCIbITaHus. B ciaydae
MOJIydeHUs1 OOy4aroluMCsi Ha aTTeCTallMOHHOM HcnbiTaHuu 0
6ay10B UTOT OAJJILHOM OLIEHKH 110 TUCHUIUIMHE HE CHUXKAeTCH.

3a aKkaJeMHUYeCKyl0 AaKTUBHOCTb B XOJE OCBOCHHS
JUCLUIUIMHBL, y4yacTHe B Y4eOHOH, HayyHO-HCCIIeOBATENIbCKOM,

CIIOPTUBHOM, KYJbTYPHO-TBOPUYECKOM 151 00111eCTBEeHHOM
NEeSTeNbHOCTH  OOydYaromiemycsi  MOTyT  OBITb  Ha4HCIEHBI
JIOTIOJTHUTEIbHBIE OaJLITBI. MakcumaibHOE KOJINYECTBO
JOTIONTHUTEBHBIX ~ 0aUIOB 32  aKaJeMHUYECKYlH0  aKTUBHOCTH

cocrasisteT 30.

OcHOBaHMEM JJIsl TIOJyYyeHHs JOMOJHHUTEIbHBIX OalioB
SIBJISAFOTCA:
- BBIIOJIHEHHE JIONOJIHUTENBHBIX 33JaHUH 10 JUCLUIUIMHE;
JIOTIOJTHUTEJIbHBIE OAJUIBI HAUUCIISIFOTCS MPEN01aBaTeNeM;
- yyacTue B TEYeHHME ceMecTpa B Yy4eOHOW, Hay4yHO-
HCCIEA0BATENIbCKOM, CHOPTUBHOW, KYJIBTYPHO-TBOPYECKOW H
obmecTBeHHOH nesitenbHocTH KITY.

®opmbl U BUAbI y4eOHOMI

paboThI uIs
HEYCITeBAOIINX
(BOCCTaHOBUBIIMUXCS HA
Kypce OOyJeHHS)
oOyJaromuxcst st
TIOJTyYCHUS

B cayuae ecim kK TPOMEXKYTOYHOM arTecTamuu (3adera)
HaOpana cymma MeHee 51 Oamna, oOywaromemycs HEOOXOJIUMO
Ha0paTh HEJOCTAOIIee KOJUYECTBO OAJIJIOB 3a CUET BBIMOJHEHUS
JOTIOJTHUTEIbHBIX 3aJaHul, JI0 KOHIIAa IIOCJIEIHEH (3a4eTHOM)
HEJIEITN CEMECTpa.

JIMkBUAanus akKageMHUYCCKHUX 3aJ0KCHHOCTSH, BO3HUKIINX M3-3a
pPa3HOCTH B y4eOHBIX IJIaHAX MPH MEPEBOJIC WM BOCCTAHOBJICHHH,
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HEIOCTAOUINX OAIOB B | IPOBOJIUTCS ITyTEM BBIITOJHEHHS JOMOTHUTEIBHBIX 3aJaHui, popma

KOHIIE CeMecTpa 1 00bEM KOTOPBIX OIIpEJeIIeTCsl IPENoiaBaTesIeM.

Kpurepuu onenku KypcoBas pabota, o Hell BBICTABISIETCS OTJENIbHAS OLIEHKA.
KypcoBO# paboThI MakcumanbHasi cyMMa IO KypcOBOW paboTe ycTaHaBIMBAaeTCs B
(npoexTa) 100 Gamos.

[Ipu ouieHKe KayecTBa BHIIOIHEHHS PaOOThl U YPOBHSI 3alUThHI
PEKOMEHIYETCSI CIEAYIOLIEE pacipeieleHue 0alIoB:

a) KauecTBO IMOSCHUTEJIBHON 3aIUCKU U rpa@UuecKoil 4acTu —
1o 40 6amos;

0) kadecTBO JoKIaaa — A0 20 6auios;

B) Ka4€CTBO 3alIUTHI paboThI — 10 40 6aIoB.

[Ipu paccMOTpeHHMH KadecTBa TMOSCHUTEIBHON 3aliCKH U
rpadpuyeckoii  vacth  pabOThl TPUHHUMAETCS K  CBEACHHIO
PUTMHUYHOCTH  BBITIOJHEHHsS]  pabOThl, OTCYTCTBHUE  OIIHUOOK,
JOTMYHOCTh M TIOCJEN0BAaTEIIbHOCTh IIOCTPOEHUS MaTepuala,
MPABWJIBHOCTh BBIMOJHEHHUS] M TOJHOTAa PAacdyeToB, COOIIOACHHE
TpeOoBaHUIl K OPOPMIIEHHUIO U aKKYPATHOCTb MCIIOIIHEHUS PabOThI.

[Ipu oueHke KkadecTBa [OKJIaga YYUTHIBACTCA YPOBEHb
BJIQJICHUSI MAaTEPUAJIOM, CTETICHb apTyMEHTHPOBAHHOCTH, YE€TKOCTH,
MOCIIEZIOBATEIbHOCTH W MPABWJIBHOCTH M3JIOKEHHs Marepuana, a
TaK)Ke COOJII0/IEHNE PETJIAMEHTOB.

[Ipu omeHke YpOBHA KauecTBa OTBETOB Ha BOMIPOCHI
MPUHUMAETCS BO BHUMAaHUE NPABWIHHOCTb, IMOJHOTA M CTENEHb
OPUEHTUPOBAHHOCTH B MaTepHalie.

Komuccust mo mpuemMy 3amuThl KypcoBOil paboThI (IIpoeKTa)
OLICHUBAET BBIIIEYKA3aHHbIE COCTABJSIOIINE KOMIIOHEHTBHl U
OnpeJIesieT UTOTOBYIO OIIEHKY.

6.3. IIpoueaypa oueHuBaHHUSA Pe3yIbTATOB OCBOCHUS! AU CHMIIIMHBI

PyOexxnple KOHTponum mpoBoAsTCcs B (GopMe YCTHOro ompoca (KOJUIOKBHYMA),
TECTUPOBaHUS, 3a4eT - B OpMe TECTHPOBAHMUSA, IK3aMeH B (popMe ycTHOro orpoca (mepeyeHb
BOITPOCOB K 9K3aMEHY).

Ilepen mpoBeneHUEM KaXI0TO PyOEXKHOTO KOHTpOJIA MpernojaBareib MpopadaThIBaeT ¢
o0y4aroluMuCcs OCHOBHOM MaTepuai COOTBETCTBYIOIIMX pa3/AeiioB AMCUUILIMHBL B (opme
KPaTKOH JIEKIUU-TUCKYCCUH.

[IpumepHble BapuaHTBl TECTOBOIO 3aJaHUs K 3adeTy BkiIoudaloT 20 BOIpPOCOB
(makcumanbHO 1,5 Gamma 3a onuH OTBET) - 3 cemecTp U 12 BOompocoB (MakCHUMalbHO MO 2,5
Oana 3a ouH OTBET) - 4 ceMecTp. Pe3ynbTaThl TEKyIIEro KOHTPOJIS YCIIEBaEMOCTH U 3auera
3aHOCSTCS IpenoaBaTeieM B 3a4eTHYIO BEJOMOCTb

[lepeyenr BOMpPOCOB K 3K3aMeHY BKiIO4aeT okoio 40 BompocoB. OOyuaromemycs
npejylaraeTcst OTBETUTh Ha 2 U3 HHUX. Bpewms, oTBoanMoe oOyuaromeMmycst Ui MOJATOTOBKH K
HK3aMEHY, COCTaBIIsIET | aCTPOHOMHYECKHI Yac.

[IpumepHBIif epeueHb BOMPOCOB K pyOexxkHOMY KOHTpoto Nel conmepkuT 8 BOmpocoB U
4 3amaun. OOydvaroluiicss TOMKEH OTBETUTh Ha 4 Bompoca W pemmTh | 3amaudy (o BeIOOpY
npenogasarens) (mo 2 Oamia 3a KaIsld Bompoc W 3 Oaiia 3a 3agady), MakcumanbHo - 11
6amioB. Ilepedens 3aganuii k PK Ne2 conmepxut 7 BonpocoB u 5 3amayu. O0ydaronuiics 10KeH
OTBETUTH Ha 2 BOMPOCa M pemuTh 2 3a7a4u (110 BEIOOPY MpernoaaBaTests) (3a KaxAablid BOIIPOC 1O
3 6amna), MmakcuManbHO — 12 6asutoB. [IpuMepHbIil epeueHb 3a1aHui K pyOe)KHOMY KOHTPOJIIO
3 (BBITIONTHAETCS Ha JabopaTOpHOM pabore) comepkuT 5 myHKToB. OOyuaromemycs naercs 1
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3aJJaHu€e, BBHIIIOJHEHUE KOTOPOTO OH JOJDKEH MOJATBEPAUTH HKCIEPUMEHTANbHO. 32 BBINOJIHEHHE
MakcuMaibHO faercs 10 6amnos.

PK-4 u PK-5 BBIOJIHAIOTCS B BHJIE TECTOB U cojepkar 1o 12 BompocoB. OOydaromuiics
MaKCHUMAaJIbHO MOXET MOJMy4YHTh 12 6aoB.

Py6exnpiii koHTpos 6 (PK-6) u 7 (PK 7) BwimonHsieTcss Ha 1a0OpaTOPHOM 3aHSATHH.
Bxmrouaer 11 BompocoB, KOTOphI€ IpenojaBaTeslb BHIOMpPAET M3 pa3indHbIX TeM. Bompocsl
U3NIOKEHbI B MeTonuyeckux ykazaHusix (Mocransiruna JILB. «AHanutuyeckass XUMHUSL.
Meronudeckue YyKa3aHHS K BBIMOJTHCHUIO KOHTPOJIBHOW pabOThl W I TOJITOTOBKU K
MPAKTUYECKUM 3aHATHSAM 10 aHaJIUTHUYECKOM XMMHUU Ui CTYIEHTOB 2 Kypca CIEeUHUaTbHOCTU
04.05.01 — ®ynnamenrtanbHas U npukiIagHas xumus», Kypran, Kypranckuii rocynapcTBeHHBIH
yHuBepcuteT, 2016, 40c.). 3a Kaxablii BEpHBII OTBET 00YYaAIOIMIUNUCSI MaKCUMAILHO mojydaer |
6amr, cymmapHo 11 OGamroB. Ha moarotoBky mnpu pyOeKHOM KOHTpOJIE OOy4aromemycs
orBojuTcs 40 MUHYT. [IpenogaBaTtens oOleHUWBaeT B OailaX pe3yibTaTbl OTBETOB Ha
BOIIPOCHI KayKJO0T0 00y4aroIerocs 1o KOJIMYecTBY NPaBUIbHBIX OTBETOB M 3aHOCUT B BEIOMOCTh
yueTa TeKyIlel yCreBaeMOCTH.

Pe3ynbTarthl TEKyLIEro KOHTPOJS YCIIEBAEMOCTH, 3aueTa M HK3aMEHa 3aHOCSTCS
mpernojaBaTesieM B 3a4eTHYI0O W OK3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpas CcHaercs B
OpPTaHHW3AIMOHHBIA OT/E] WHCTUTYTa B JICHb 3a4eTa WJIM JK3aMCHA, a TAaK)KE BBICTABJISIOTCS B
3aYETHYIO KHIDKKY 00Yy4aroIerocs.

6.4. IIpumepol oyenounvix cpedcme 01 pydescHvIX KOHmpo.eil 3a4ema u IK3amena
Ilpumepnbolil 6apuanm mecmoeozo 3a0anus K 3auemy

3 cemecmp

1. Kakas macca KMnO, mnotpebyercst mis mnpurotoBieHuss Sin 0,1H pacTtBopa, eciu OH

npeHa3HayeH JUIsl peakluy oOMeHa:

1) 76 2) 26 3) 16 4) 8

2. 25M1n pacTBOpa COJSTHOM KHCJIOTHI HEW3BECTHON KOHIIEHTpAlUU TPeOYIOT sl TUTPOBAHUS

23,30 mut pactBopa NaOH ¢ T(NaOH\H,S0,4)=0,04980. Onpeaenuts MOJISIPHYIO KOHIICHTPAIHIO

COJITHOU KUCJIOTBI:

1) 0,9464

2) 1,1603

3) 0,04641

4) 0,9234

3. Hamecka 0,3812 r mupomto3utra obpabdorana 00,4220 r HC,04*2H,0. Ha tuTpoBanue

HEIPOPEearupoBaBIIETO OCTAaTKa IIABEJIEeBOW KHUCIOTHI Hu3pacxoioBaHo 15,05mn pacTtBopa

nepmanranara (K=0,9850 k 0,11). Cxonbko nporieHToB MNO; comep:xan odpazerr?

1) 24,18 2) 59,45 3) 63,44 4) 93,45

4. Tlo xakoi u3 HopMyN pacCUUTHIBAIOT PACTBOPUMOCTH MAJIOPACTBOPUMOIO COCTUHEHUS THIIA

A,,B, B kucnoi cpene, ecnu B - citaboe ocHOBaHwmeE:

1. 2. 3. 4.

g=mh 11P° 11P° = 717 Szmﬂ 17P°

S=—— e —
. m™ [B] £ [B] 5 m™ n" ™ o

5. B xakoM psily paCTBOPUMOCTH HOJIAJIOB B BOJE YMEHBIIIAETCS:

1) Pbl, Tel Bil; Agl

2) Tel Pbl, Agl Bils

3) Pbl, Tel Agl Bils;

6. Ocanok kapOonara Oapus 0,151 mpombir 200min Boabl. OmnpenenuTh MOTEPHU OcCagKka Ha
pacTBOpUMOCTD, BbIPA3UB UX B HpOI_ICHTaX:

1)1,8 2)0,9 3)35 4)1,5
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7. Ha3oBuTE caMoe CHIIbHOE U3 OCHOBaHMH, CONPSKEHHBIX CO CIEAYIOIUMHU KUCIOTaMU:

1) KHS

2) NaHC204

3) H2C,04

4) H,CO3

8. HaszoBuTe caMyi0 CHIBHYIO U3 KHCIOTHBIX (OPM, COIpPSDKEHHBIX CO  CJEIYIOIIMH
OCHOBAHMSAMU:

1) Na,CO3

2) Na,HPO4

3) K>Cr,0;

4) NaHCO3

9. CkoJIbKO CKauKOB Ha KpHBOW THTpoBaHus pactBopa H3zPO4 pactBopom NaOH?

11 2) 2 3)3 4) HH OTHOTO

10. KakoB cocrtaB pacTBopa BO BTOPOH TOYKE SKBHBAJICHTHOCTH IPH TUTPOBAHUH PACTBOPA
H3sPO,4 pactBopom NaOH?

1) NaH2PO4

2) NaH,PO4+ Na,HPO,

3) Na,HPO,

4) Na;HPO4+ NazPO,

5) NasPO,

11. Yro conep HUT pacTBOp B KOHEYHOH TOUKE TUTPOBAaHUS pacTBopa KapOoHara HaTpus
PacTBOPOM COJISTHOM KHCIOTBI C METHIIOBBIM OPAH)KEBBIM:

1) cnaboe ocHOBaHHUE

2) cnabyro KUCIIOTY

3) Oydepnyto cmech

4) am¢ponur

5) conanyto kucnory?

12. Yto comepXUT pacTBOp B TOYKE HEUTPATBbHOCTH NPU TUTPOBAHMM PACTBOpPA amMMHaKa
pPacTBOPOM COJITHOW KUCIIOTHI?

1) 6ydepuyro cmech

2) cnaboe OCHOBaHUE

3) amdomur.

13. Turpytor cmecb NaOH u Na;CO3 ¢ mHIuKaTOpOM METHIIOBBIM OpaH>KEeBbIM. UTO MpH 3TOM
OyZieT OTTUTPOBAHO?

1) NaOH + Na,COs

2) NaOH+1/2 Na,CO3

3) NaOH

4) Na,COs.

14. B kakoM pacTBOpHUTENIE MOKHO OTTHUTPOBATH COJIAHYIO KUCJIOTY B MPUCYTCTBHHM YKCYCHOM
KHUCJIOTHI?

1) B aTUIECHIMAMIHE

2) B alleTOHE

3) B BozIE

4) B MeTaHoOJIE

15. Kakoe BiausiHuE OKa3bIBaeT BBejeHHE arleToHa (€=20,7) B BOJHBIN pacTBOp CMECH YKCYCHOMN
Y COJITHOW KUCJIOT?

1) HUBenupyer cuily KUCIOT

2) yBEIMUYUBAET CHIIY KHCIIOT

3) yBenu4MBaeT CTENEHb AUCCOLMALIMU YKCYCHOM KUCIIOTBI

4) nuddepeHUpyeT KUCIOTHI
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16. Kak craHnapTU3upyIOT pacTBOp THOCYJIb(aTa HaTpUs IO JUXpOMATy Kajus?

1) PactBop Auxpomara TUTPYIOT paCTBOPOM THOCYJIb(aTa HATpHUs

2) K HaBecke quxpomaTa Kaius AOOABISIOT PaCCUMTAHHOE KOJIMYECTBO MOJUMA, MOAKHUCISIIOT
CepHO KHCIIOTOM, BBLICTUBILUICS WO TUTPYIOT THOCYIIb(ATOM

3) K u30bITKy Moauzna Kaiausi 100aBISIOT CEPHYI KHCIOTY, TOYHO M3BECTHOE KOJIMYECTBO
JUXpoMaTa Kajusl U BBIACTUBIIMNACS O] TUTPYIOT THOCYIb(PATOM HATPHUS.

17. KakoBa  poab oprodochopHOil KHCIOTBI B cMecu PeliHrapma-llummepmana mnpu
nepMaHrasaromerpuaeckom onpeaencauun Fe(ll)?

1) CBsA3bIBaeT B KOMILIEKC MPUCYTCTBYIOIINE IOCTOPOHHUE HOHBI

2) CesizbiBaet B komruiekcesl Fe(111) u Mn(l11)

3) UHrnbupyer oKuciaeHUE XJIOPHUI-HOHOB

18.Uemy paBHa SKBHBaJCHTHAs Macca MOJaTa Kajlus B peakUy CTaHAapTU3alUU THOCYIb(dara
HaTpus?

1) M/6 2) M/5 3) M/3 4) M

19. Kakue nHAMKATOPBI UCTIONB3YIOTCS IPU KOMIUIEKCOHOMETPUYECKOM TUTPOBAHUU?

1) Unaukaropsl, oOpa3yoliyue OKpaIICHHbIE KOMIUIEKCHBIE COEIMHEHUS C MOHOM MeTalljia C
lgBmLn>1gBmy

2) UnaukaTophl, ©3MEHEHUE OKPACKH KOTOPBIX IPOUCXOAMT B 3aBUcUMOCcTH oT pH pactBopa

3) Wnnukaropsl, oOpa3yrolye OKpalleHHble KOMIICKCHbIE COECJUHEHUS C MOHOM MeTajla ¢
1gBmin< IgBmy 1 IposIBISIONIME KUCIOTHO-OCHOBHBIE CBOWCTBA.

20. Kakue nOHbI MO>KHO ONPEAEIUTh apreHTOMETPHUECKH MeTo1oM Mopa?

1) Nonun 2) Popanun  3) Xpomatr  4) bpomun

4 cemecmp

1. Peskcrpakius — 3to:

1) noBTOpHAs! SKCTPAKIIUS;

2) Tporiecc 0OpaTHOTO W3BJICUCHUS BEIIECTBA U3 IKCTPAKTA B BOJTHYIO (ha3y;

3) mpoliecc YaCTUYHOT'O WJIU MOJIHOTO YIAJIEHUs IpUMecei;

4) sKcTpakuus BeLIECTBAa M3 OJHOM M TOH ke (a3bl, IPOBOAMMAS OTAEIbHBIMU MOPLUSIMU
JKCTpareHTa?’

2. Haiinmure mumny xpomarorpadudeckoit komonku, eciu H=0,1 mm, a N=10000:

1) 100 cm;

2) 1000 cwm;

3) He XBaTaeT JaHHbIX;

4) 10” cm.

3. Addunnas xpomarorpadust OCHOBaHa Ha:

1) pa3nuuuu B paCTBOPUMOCTHU pa3ZeliieMbIX BELIECTB B HEMOABIKHON  (ase;

2) pa3HOii crTOCOOHOCTH BEIIECTB K HOHHOMY OOMEHY;

3) pasznuyuu B pazMepax u popmax MOJEKYN pa3ieieMbIX BEIIECTB;

4) Ha crenu(pHUUECKUX B3aUMOACUCTBUAX, XapPAaKTEPHBIX Ui HEKOTOPHIX OHOJIOTHYECKUX H
OMOXUMHYECKHUX MPOIIECCOB.

4. Kakue mnapaMeTpbl cienyeT ONpeneiIuTh Ha BOJbTAMIIEpOTpaMMax JUIsl TMPOBEACHUS
KOJIMYECTBEHHOTO OIPEJIEICHUS BELIECTB:

1) BBICOTY ITOJIYBOJIHBI,

2) noTeHLual MOITyBOJIHBI;

3) BBICOTY BOJIHBI;

4) moTeHMa Hayanaa BOCCTAHOBIICHUS?

5. Kak ycTaHaB/IMBaroT K.T.T B METOJIE aMIIEPOMETPUUECKOIO TUTPOBAHUS:

1) mo cnagy Toka A0 HYJIS;

2) KCTpANOJISILUEN MPSIMOJIUHENHBIX Y4aCTKOB Ha KPUBOI TUTPOBAHHS;

3) o Hava;y BO3pacTaHMs TOKa,
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4) Mo OCTaTOYHOMY TOKY?
6. UTO BBI3BIBACT CKAYOK TUTPOBAHUS NPU MOTCHIMOMETPUUYECKOM OOHAPYKEHHUH K.T.T.:
1) u3MeHeHue NpupoIsl MHAUKATOPHON PeakIuy B MPoLecce TUTPOBAHUS;
2) yBenMuYeHHE KOHIICHTPALUU PACTBOPOB UCXOIHBIX BEILIECTB;
3) oOpazoBanue ci1a0bIX ANEKTPOIUTOB B PE3yIbTaTe XUMUUECKON PEaKIIMU TUTPOBAHUS;
4) o0pa3zoBaHHME MaJOpPaCTBOPUMBIX COCIUHEHHUI] B pe3yabTare XUMHUYECKOW pEaKIUH
TUTPOBAHUS;
7. B kakux koopauHaTax cTposT rpaduk npu padore ¢ UCD:
HE-Iga;
2) E-c;
3)I-1ga;
4)1-c?
8. Kakoii o0actu ciekTpa COOTBETCTBYET U3JIyUYE€HUE C ITTMHON BOJHBI 3,62 MKM:
1) MUKPOBOJIHOBAS;
2) ynbTpaduoneroBas;
3) undpaxpacHasi;
4) peHTreHOBCKasI?
9. MeromoM S5MHUCCHOHHOM (DOTOMETPHUM IUIAMEHH C BBICOKOH UYYBCBHTEIHHOCTHIO MOXHO
OTIPEIeIATh:
1) cBUHEI ¥ LIMHK;
2) xJ0p U Opom;
3) Kanuii U HaTpHii;
4) docdop u cepy.
10. AToMHO-aOCcOpOLIMOHHAs CIIEKTPOCKOMNHS OCHOBAHA:
1) Ha MOIVIOIEHUH H3JIyYEHHUS ONTHYECKOrO JMara3oHa HEBO30YXKJIEHHBIMH CBOOOTHBIMU
aTOMaMm¥;
2) Ha MOTJIOIIEHUH U3ITyYeHHsI ONITUYECKOT0 IMana3oHa MOJIEKYJIaMHu;
3) Ha TEpMUYECKOM BO30YKICHUN CBOOOTHBIX aTOMOB MJIM OJTHOATOMHBIX HOHOB U PETHCTPALIAN
CIEKTpa MCITyCKaHUs BO30YKICHHBIX aTOMOB;
4) Ha NOTJIOUIEHUH U3JTy4YeHUsl B UH(PpaKpacHO! 00J1acTH MOJIEKYyJIaMu.
11. MuHuMmanpHas MOTPEIIHOCTh HW3MEPEHHUs ONTHYECKOM IJIOTHOCTH JOCTUTaeTcss NpHu
3HAYEHUH A OIT.:
1)0,1;
2) 1,0;
3) 0,434
4)0,5.
12. TTo AnMuTeNnsHOCTH BO30YXKIEHHOT'O COCTOSIHUS U COCTaBY MOJIEKYJISIPHYIO JIFOMUHECIICHIIUIO
MOJIpa3essioT Ha:
1) GOTOMOMUHECHIEHIINIO U XEMUITIOMUHECIICHIIUIO;
2) dhocdopecreHIHo 1 (III0OPECIECHIINIO;
3) abcopOIMOHHYIO U DMHCCUOHHYIO;
4) cBeUYCHHE TUCKPETHBIX IIEHTPOB  PEKOMOWHAIIMOHHOE CBEUCHHUE.
IIpumep 3ananus nis pyoe:xknoro konrpoas 1 (PK 1)
3 cemecmp (BBITIOJIHSAETCS HA IPAKTHYECKOM 3aHATHH)
Bonpocsr:
1. UTo Takoe KMCIOTHO-OCHOBHAs peakiua? YTo Takoe KUCIOTHO-OCHOBHAS MOJTYyPEaKIHs?
2. Yro Ttakoe Oydepnas &émkocts? Kakue ¢akTopsl BIMAIOT Ha BEIMUMHY Oy(epHOii
éMKkoctu?
3. Kak MOXHO CTaOMIM3MPOBATH COCAUHEHUS C HEYCTOWYMBBIMU CTETICHSMH OKHCIICHHS
snemenTta? [Tokaxute 310 Ha mpumMepax kobamsta(lll) u memu (1).
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4, Haiite  TeopeTtmyeckoe OOOCHOBaHHE (pacyeT) BO3MOXKHOCTH  HCIOJIb30BAHUS
KOMIUIEKCHBIX COCTUHEHHH /ISl N30UPaTeIbHOTO PACTBOPEHUS U OCAXKICHUS MaJIOPACTBOPUMBIX
COCTUHEHUN.

S. Kak Bnusier pH cpenbl Ha BennunHy noteHuuana? BeiBenute Gopmyiy 3aBUCHMOCTH
noteHuanza or PH g noaypeakuuu, NpoTeKarUiel ¢ y4acTHEM HOHOB BOJOPO/A.

6. HazoBure 0OCHOBHBIE OKMCIMTEIN U BOCCTAHOBUTENIH, UCIOJIb3YEMBIE JJI pa3lesieHUus U
0oOHapy’KeHHs HOHOB.

7. Kak Bamsier OZHOMMEHHBII HMOH Ha pPacTBOPUMOCTH ocanka? W3oOpasure dTy
3aBUCUMOCTb Ipa)uIeCcKH.

8. Kak paccunTarh KOHCTaHTYy pPAaBHOBECHS PEAKLMM PAaCTBOPEHHUS MajJOpacTBOPUMOIO

COCZIMHEHUS B KHCIIOTE?
3apaum: (CTYACHTY JUIsl pELICHUS JAETCs JBE 3a/1a4H)

1. Breraucnure konnenTpanuio pacteopa HCOOH, numeromero pH 3,0.

2. Brrurcnute paBHOBECHBIC KOHIICHTPAITUN Ag+, AgN Hs* Ag(N H3)2+, NH3 B pacTBope,
coaepxamiem 0,05 mois/i1 [Ag(NH3)2]CIO,.

3. Paccunraiite craHIapTHBINA MOTEHIIAAT TIOJYPEaKLUN

Bi(OH); + 3e <> Bi + 30H" 13 BenMumHbI CTAHAAPTHOrO MOTEHIMANA  moxypeakiun Bi*t + 3e
«— Bi.
4. PaccuuraiiTe pacTBOpUMOCTH XpoMara cepedpa:
a) IIpU MOHHOM cuJjie, paBHOM HYIIIO;
6) B 0,01 M pacTBOpe HUTpaTa Kajusl.
IIpumep 3ananus nJs pyoe:xksoro kourpods 2 (PK 2)

3 cemecmp (BBITOJIHAETCH HA MPAKTUYECKOM 3aHSITHH).
Bomnpocsr:
1. Kakue ¢akropsl (KOHCTaHTa IUCCOLMALMH, TEMIEpaTypa, KOHIEHTPALUs pPacTBOPOB,
00BeM TUTPYEMOTO pacTBOpPa, CKOPOCTb TUTPOBAHUS) BIHAIOT: a) HAa IMOJIO)KEHHWE TOYKHU
HKBUBAJIEHTHOCTH; 0) HA BEJIMUMHY U TMOJ0KEHUE CKauKa TUTPOBAHUS?
2. Kakoit tHAMKATOp MPUTOJEH AJI1 TATPOBAHUS:

a) 0,1 M K;HPO,4 + 0,1 M HCI,

6) 0,1 M KH,PO,4 + 0,1 M KOH? O6ocHOBaTb.

3. Kakue WHAMKATOpPHBIE TOTPEIIHOCTH CIEAYET Y4YUThIBAaTh IPU TUTPOBAHUU C
MHAMKATOPaMH METUJIOBBIM OpPaH)KEBBIM U (eHON(PTaTCHHOM:

a) HCI + NaOH;

6) CH3z COOH + NaOH;

B) NH3 + HCI;

r) Na,COsz+ HCI.
4. B uem cymHOCTh pa3fenbHOrO KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS KOMIIOHEHTOB
CMECH C HCIIONb30BaHIeM Mackupykomux Bemtects Cu?*, Pb*" 8 mpucyrersun KCN.
5. Yo Takoe METalNIOXPOMHBIE HHIUKATOPHI?
6. HazoBuTe BakHeWlIMe MeETaUIOXpPOMHBIE HHAUKATOpbl. KakuM TpeOoBaHMSIM OHHU
JIOJIKHBI yIOBJIETBOPSITH?
7. Paccuurate  0o0ylacTh  CKauka  THUTPOBAHMS, OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIN

MOTEHIIMAa] B TOYKE SKBUBAJIIEHTHOCTU M TI000paTh uHAUKaTop npu TutpoBanuu 0,05 M FeSO4
0,01 M pacrBopom KCIO3 ipur C (H") = 0,1 mos/.

3amaun:

1. Beraucmuts pH nipu nobasiernu k 50 M1 0,1 M CH; COOH 49,9 M1 0,1 M NaOH.

2. Beruncnuts E npu no6asnenuu x 50 mut 0,05 H Fe?* 5 mn 0,1 H KMnOs,.

3. Berauciuts pBr npu nqo6asnennn k 50 Mo 0,005 M NaBr 24,95 mi 0,01 M AgNOs.

4. Beruncnute pSr nmpu go6asinennu k 50 mim 0,01 M Sr¥* 25 mn 0,02 M DJITA, ecou
pH=11.
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5. Breruncnuth uHAMKAaTOpHYIO morpemHocTs TuTpoBanus 0,01 M NHs pactBopom 0,01 M
HCI ¢ tumondranennom (pT=10).
Ipumep 3axanus ais pyoe:kaoro kourpoJusa 3 (PK 3)
3 cemecmp (BbINOJIHSIETCS HA 1a0opaTopHOIi padoTe)
Omnpenenenne HoMepa TPYIIb B CMECH KaTUOHOB 1-3 rpymi.
Kak MO>kHO miepeBecTH B pacTBOpP XJIOPHI, HOAUI, CYIb(H I, OKCU cepedpa’?
OKHCTUTENbHO-BOCCTAHOBUTEIbHAS XaPaKTEPUCTUKA KATUOHOB 4 TPYIIIBL.
[Tpennoxute 1Ba cnocoda OTAENEHUS MarHus OT JPYT'UX KaTHUOHOB.
[Tpu cnaboM NOIKHMCIEHUM PAacTBOpa ra3bl HE BBIACISAIOTCSA, MPU JCHCTBUM HHUTpaTa
cepe6pa obpasyercs ocasok. Kakue 310 MOTyT OBITh HOHBI?
Ipumep 3axanus ajs pyoe:xxnoro kourpoJa 4 (PK 4)
4 cemecmp (B BUJe TeCTAa BHINOJIHACTCS HA NPAKTHYECKOM 3aHSTHH)
1. [Tox cTeneHbio U3BICUEHUS BEUIECTBA B SKCTPAKIIUM TOHUMAIOT:
1) 70710 IPOIKCTPArupOBAHHOT'O BELIECTBA OT OOLIETO €ro KOJINYECTBA;
2) oTHOIIEHHE OOIUX KOHIIEHTpAllMi BEIIecTBa B ABYX (azax;
3) OTHOIIEHNE aKTUBHOCTEH OJJHON M TOM k€ ()OPMBI PACTBOPEHHOT'O BEILIECTBA;
4) otHoueHne K03 (PUIIMEHTOB pacnpeielIeH s IBYX BELIECTB.
2. PacmpenenurenbHast xpomarorpadus Ha Oymare OCHOBaHa Ha:
1) pacripeneneHUN BEIIECTBA MEXY KUIKOM U TBEpIOH (a3zamu;
2) pa3HOii crTIOCOOHOCTH BEIIECTB K HOHHOMY OOMEHY;
3) pacmpeeneHUN BEIIEeCTBA MEXY IBYMS KUJIKUMHU (pazamu;
4)paznuuuu B pazmepax U GopMax MOJICKYJT pa3esieMbIX BEIIECTB.
3. B razoBoii xpomarorpaduu:
1) ra3-HOCUTENb B3aUMOJICHCTBYET C pa3/esieMbIMU BEIIECTBAMY;
2) ra3-HOCUTEIb B3aUMOJICHCTBYET C HEMOABUKHOM (a30ii;
3) ra3-HOCHUTENb B3aUMOAECHCTBYET C pa3e/iieMbIMU BEIIECTBAMU U HEMOABUKHOMN (ha3oi;
4) ra3-HOCUTEINb HE B3aUMOJIECUCTBYET C pa3/ieisieMbIMH BEIIECTBAMH U HEMOABMKHON (ha3oit.
4. J1nst KaKuX CHCTEM XapaKTEPHO MOSBIIEHUE JIMHEHYAThIX CIEKTPOB:
1) st aTOMHBIX;
2) U1 MOJIEKYJISIPHBIX;
3) 151 aTOMHBIX M MOJIEKYJISIPHBIX;
4)nas 2IEMEHTOB B TEX CTENEHSX OKHUCIEHHS, KOTOpbIE XapaKTEpPU3YIOTCS HaJIU4yueM
HECIIapEHHOT0 JIEKTPOHa?
5. CaMbIM HU3KOTEMIEPATYPHBIM UCTOYHMKOM aTOMHU3aLMU U BO30YXIAECHUS, UCIOJIb3YEMBIM B
ATOMHO-3MHUCCUOHHOMN CIEKTPOCKOIHUHU SIBJISIETCS:
1) anekTpuyeckas UCKpa;
2) aneKTpudecKas 1yra;
3) utams;
4)MHAYKTUBHO CBsI3aHHAs IU1a3Ma.
6. 'omonornyeckas napa JMHUN JOJHKHA YIOBJIETBOPATH CIEAYIOIIUM TPeOOBaHUIM:
1) 6mm30CcTh HEPrUii (AJTMH BOJIH) M MHTEHCUBHOCTEH;
2) OJIM30CTh SHEPIUi;
3) 3T0 MOTYT OBITh JIFOObIE JIBE JIMHUU B CIIEKTPE JAHHOTO 3JIEMEHTA, NCUE3A0IIe TOCIEHUMHU
IIPU YMEHbIIIEHUU KOHIIEHTPAIH BEIeCTBa;
4)3T0 MOTYT OBITh JTIOOBIE JIBE TMHUU B CIIEKTPE JTAHHOTO 3JEMEHTA.
7. Ilpu aHanmM3e METOJOM SMUCCHOHHON ()OTOMETPUU IUIAMEHH B PacTBOp, COAEpKAIIUNA HOHBI
KaJIbLUsl, BBEJIM XJIOPUJI AIFOMUHMSL. DTO IPUBETIO K:
1) NOBBIIIIEHUIO HHTEHCUBHOCTH UCITYCKaHHS aTOMOB KaJIbLIUS;
2) K CHUKEHHUIO MHTEHCUBHOCTH HCITyCKaHMs aTOMOB KaJIbLINS;
3) He BBI3BAJIO HUKAKUX U3MECHCHHM.

s E
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8. Kakoit meTo/ aHanmu3a NpUro/ieH AJisi MpOBEICHUS MOJHOI0 KaueCTBEHHOTO aHAIM3a :
1 )aTromMHO-20COPOITMOHHBII;
2) aTOMHO-3MHCCHUOHHBIN;
3) TFOMUHECIICHTHBIN;
4) peHTreH0abCOPOIMOHHBIN.
9. 3akoHn byrepa-JlamOepra-bepa ycTaHaBIuBaeT CBS3b MEKIY:
1) onTUyeCcKOM MIOTHOCTHIO U MPOIYCKAHUEM;
2) ONTHYECKOH MIOTHOCTHIO U MOJISIPHBIM KO3 PUITMSHTOM TOTJIOICHHUS,
3) oNTUYECKOM MIOTHOCTHIO, KOHLIEHTPALMEH U TOJIIIUHOM MOTJIOIIAOIIETo CIIOs;
4) ONTUYECKON MUIOTHOCTHIO 1 MHTEHCUBHOCTHIO HCXOHOTO CBETOBOTO ITOTOKA.
10. TymeHue JIOMUHECIIEHIIUHA — 3TO:
1) morsyonieHre KBAaHTOB B TOJIIIIE PACTBOPA;
2) yMEHbBIICHHE BBIXOJAa JIOMUHECICHIIMHM TOJ] BIUSHUEM KOHIIGHTpalUHu JIOMUHOGDOpa B
pacTBope, TeMIepaTypbl U MOCTOPOHHUX BEIIECTB;
3) B3auMO/CHCTBHE UCCIIETyEMOr0 BEIIECTBA C U3ITyUYCHUEM;
4)nornomeHue 4YacTH  U3JIydyeHUs BO30YKJIEHHBIX YacTHI HCCIEIyeMOIO  BellecTBa
HEBO30YXJICHHBIMHU YaCTUI[AMU TOTO K€ BEIECTBA.
IIpumep 3ananus ns pyoe:xknoro konrpoJs S (PK 5)
4 cemecmp (B BH/Ie TeCTA BBINOJIHAETCH HA PAKTHYECKOM 3aHATHH)
1. Kakoii mapameTp cieayeT oOmpeneisTh Ha BOJbTAMIEPHBIX KPHUBBIX MJIs HAXOXJICHUS
KOHIIEHTPAIIMHU BEIIECTBA M0 METO1Y IPalyHpOBOYHOr0 Tpaduka:
l)moTeHnyan noayBOJIHBbI;
2)BBICOTY BOJIHBI;
3)o6i1acTh MOTEHIIMATIOB MPEIETLHOTO TOKA;
4)BBICOTY TIOJTYBOJIHBI?
2. B kakoM cnydae yrojl HakJIOHAa TpagydpOBOYHOrO rpaduka TPH HUCIOJIH30BAHUU
COOTBETCTBYIOIIETO HOHOCEIEKTUBHOTO 3JIEKTPoAa Oy/1eT HanOOIbIIUM:
1) st Tpex3apsIHBIX HOHOB,;
2) g ABYX3apsAHBIX HOHOB;
3)1u1s1 OJTHO3APSTHBIX UOHOB;
4)He 3aBHCHT OT 3apsa?
3. Uto HaxoAWTCs BO BHYTPEHHEH IMOJOCTH XUAKOCTHOTO MEMOpPAHHOTO HMOHOCEIEKTHUBHOTO
ANEKTpOJIa:
1) pacTBOp XJIOpHUIa HATPUS U XJIOPUACEPEOPSIHBIN STIEKTPO CPABHEHHUS;
2) pacTBOp OAHOMMEHHOTO HOHA M KOHTAKTHAsl IPOBOJIOKA;
3) pacTBOp OTHOUMEHHOTO (C U3MEPSIEMBIM) HOHA U DJIEKTPOJ] CPABHEHUS;
4)Huuero.
4. Kakue mapaMeTpsl CIEIyeT ONpPENeTUuTh Ha BOJBTAMIEpPOrpaMmax JUIsi TPOBEIACHHS
KOJIMYECTBEHHOTO ONPE/IEICHHS BEIIECTB:
1) BBICOTY IOJIYBOJIHBI,
2) noTeHUra NOJYBOJIHBI;
3) BBICOTY BOJIHBI;
4) noTeH1Ma Hayajla BOCCTAHOBIICHUA?
5. Kak ycraHaBnmBaioT K.T.T B METOJIE aMIIEPOMETPHUUECKOTO TUTPOBAHUS:
1) mo cnagy Toka A0 HYJIS;
2) sKCTpanosIuei NpsIMOIUHEHHBIX Y4aCTKOB HAa KPUBOM TUTPOBAHUS;
3) no Haya;y BO3pacTaHus TOKa;
4) Mo OCTaTOYHOMY TOKY?
6. UTo BBI3BIBAET CKAYOK TUTPOBAHUS MIPH MOTCHIIMOMETPUYECKOM OOHAPYKEHUH K.T.T.:
1) u3mMeHeHue NpupoIsl MHANKATOPHON PeakIuy B MPoLiecce TUTPOBAHUS;
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2) yBeln4YeHHe KOHLIEHTPALUU PACTBOPOB UCXOTHBIX BEILIECTB;

3) obpa3oBaHue ClIA0BIX AIEKTPOIUTOB B PE3YIbTATE XUMUUECKOM peaKkIMyi TUTPOBAHUS;

4) oOpa3oBaHue MajOpacCTBOPUMBIX COEAMHEHMI] B pe3ynpTaTe XUMHYECKONW peakluu
TUTPOBAHUS;

7. B kakux KoopaAMHATax CTpoAT rpaduk mnpu padote ¢ UCHO:

1)E-Iga;

2) E-c;

3)1-1ga;

4)1-c?

8. Kakme mapameTpsl cieqyeT ONpEAETUTh Ha BOJbTAaMIEpOrpaMMe sl IMPOBEACHUS
KaueCTBEHHOI'O aHAJIN3a!

1) BBICOTY IOJIYBOJIHBI;

2) moTeHLKa MOITYBOJIHBI;

3) moTeHIMa Havajga BOCCTAHOBJICHHUS;

4) BBICOTY BOJIHBI?

9. Kakoli "HANKATOPHBIN AJIEKTPOT HAaUOO0JIee YacTo MPUMEHSETCs Ipy u3MepeHuu pH:

1) XUHTHAPOHHBIIA;

2) CTEKJISIHHBIN;

3) xyopuacepeOpsIHBbIi;

4) BOIOPOIHBIN?

10. Kakoit npuHIUN MOJ0XKEH B OCHOBY KYJIOHOMETPHUUECKOTO TUTPOBAHHUS:

1) cooTBercTBHE MOTEHIMAla OJHOIO W3 DJJIEKTPOJIOB SYEHKU IOTEHUMATY OKHUCICHUS
(BoccTaHOBIIEHUS) BEIIECTB (MOHOB), IPUCYTCTBYIOIIUX B PaCTBOPE;

2) crmocoOHOCTh BEUIECTB (MOHOB) K AJIEKTPOXMMHYECKOMY IPEBPALEHUIO Ha MOBEPXHOCTU
TBEP/IBIX JIEKTPOJIOB;

3) COOTBETCTBHE MEXIy KOJMYECTBOM DJIEKTPUYECTBA, MOLIEAIIEr0 4Yepe3 suerKy, |
KOJIMYECTBOM TUTPAHTA, TEHEPUPYEMOTO B STUCHKE;

4) HECOOTBETCTBUE BHEIIHETO HANpPSDKEHHS 3.1.C. BHYTPEHHETO T'ajbBAHUYECKOTO 3JIEMEHTA,
BO3HHKAIOIIETO B siUEiKe MPH IEKTPOIIU3E.

IIpumep 3ananus qis pyoe:knoro kourpoJs 6 (PK 6)
4 cemecmp (BbINOJIHSIETCS HA JIA0OpaTOPHOI padoTe B BU/IEe KOJIJIOKBUYMA)
1. HasoBute 0CHOBHBIE TUITBI SKCTPATUPYIOIINXCS BEIIECTB.
2. lTlepeuncnute OCHOBHBIE METOABI KOJMYECTBEHHOTO Xpomarorpaduyeckoro anammza. B
KaKHUX CIIy4asX UCHOIB3YIOT TOT WK HHOU MeTo1?
3. Uro Ttakoe MepTBEIil 00beM KoJTOHKH? Kakne 0oObeMbI OH B ce0sl BKITFOUALT?
4. TlosicHUTEe CleyIoUIMe TEPMHHBI: CTAllMOHAPHBIE COCTOSHHUS, JHEPreTHYeCKHUe YpPOBHH,
OCHOBHO€ (HOPMAaJIBHOE) COCTOSIHHE, BO30YXICHHOE COCTOSIHWE, TOTJIOIICHHUE, HCITYyCKaHHE,
GbOTOH, ANMMHA BOJHBI, YacTOTa, BOJHOBOE YHCIO, CIEKTpalbHAs IJUHUS, HHTCHCHUBHOCTH
CTHIEKTPAIBHON JIMHHUH, 3aCEJICHHOCTh JHEPreTHYECKHX YPOBHEH, CIIEKTP MOTJIONMIEHHS, CIEKTP
UCITyCKAHMSI.
5. Kakwue TuIbl mepexo1oB B MOJICKYJI€ BBI3BIBAIOTCS TMOTJIOMICHUEM a) YIbTPauoIeTOBOTO; 0)
BUJIUMOTO, B) HHPPAKPACHOTO H3ITYICHUS?
6. Kak BrmsieT TeMnepaTypa pacrbuIIeMOro pacTBOPa Ha BEIMYMHY aHATUTHYECKOTO CHTHAJIA B
ATOMHBIX CIIEKTPOCKONUYECKUX METO/IaX aHaJIM3a MpH IIIaMEHHOM crioco0e aToMHu3anun?
7. JlaiiTe CpaBHUTEIFHYIO XapaKTePUCTUKY METOJOB aTOMHO-dMHCCHOHHOTO aHaln3a C
TUTAMEHHBIM U 3JIEKTPHUYECKUMH (JIyTOBOM, HCKPOBOI) crioco0aMH aTOMU3ALUU U BO30YXKICHUS.
8. Uro cmyxuT KpuTepueM COOJIOICHUs OCHOBHOTO 3akoHa cBeTonoronieHus? Kakue
MPUYMHBI BEI3BIBAIOT OTKIOHEHHSI OT 3TOTO 3aKOHA?
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9. Kakue ¢oTomeTpruueckre peakiiuu UCIoJb3yrTcs aisa onpeaenenus Si, Ti, V, Cr, Mn, Fe,
Co, Ni, Cu? Ykaxure ycioBHUsA WX NPOBEICHUS U M300pasute (HopMynbl (HOTOMETPHUPYEMBIX
COCTUHEHUN.

10. Ha yem ocHOBaH (pOTOMETPUYECKHIA aHATTU3 CMECH BEILECTB 0€3 UX pa3/ieneHus?

11. Kakas ¢pyHKIMOHATIbHASI 3aBUCUMOCTb JIE)KUT B OCHOBE JIIOMUHECIIEHTHOT'O aHaIu3a?

IIpumep 3apanus aJs pyoe:xknoro kourpoJs 7 (PK 7)
4 cemecmp (BBINOJIHSIETCS HA J1a00paTOPHOH padoTe B BU/ie KOJJIOKBHYMA)
1. Yro Takoe paBHOBECHBIN MMOTEHIIUAT?
2. OnumuTe NPUHLKI pabOThl XJIOPUACEPEOPSIHOTO U HACHIIEHHOTO KaJIOMEIbHOIO 3JIEKTPOI0B
CpPaBHEHUS.
3. YUro Ttakoe noreHuuan acuMMeTpuu? KakoBbl BO3MOXKHbIE IPUYMHBI €T0 BO3HUKHOBEHUs? Kak
€ro MOKHO YCTPaHUTh?
4. B kakux ciry4asx 1esecooOpa3Ho UCIosib30BaTh MeTo I'pana? B uem ero cyTh?
5. Kak MOXHO HM3MEpHUTbh KOJIMYECTBO 3JIEKTPUUYECTBA: a) B MPSAMOM MOTEHLMOCTATHYECKOMN
KyJIOHOMETpHH; 0) B KyJIOHOMETPUUYECKOM TUTPOBAHUN?
6. Kakue THIBI XWMHYECKHMX pEaKIHid MOXKHO HCIIONB30BaTh B  KYJIOHOMETPUYECKOM
TUTPOBAHUU?
7. KakoBpl ~ mpeuMyllecTBa  KYJIOHOMETPUYECKOTO  TUTPOBAaHUSA  HEpe]  KIACCHUYECKOU
TUTpUMETpUEH?
8. 3auem mepex perucrpanueil MmoysiporpaMMmbl B PacTBOP BBOAAT skenatuH? Beerma mm 3T0
Heo0XouMo aenarb?
9. HazoBuTe peaknuy Ha MHIMKATOPHOM 3JIEKTPO/JIE, OTPaHUYMBAIOIINE HHTEPBAJ MOJSPU3ANT
PTYTHOTO 3JIEKTPOJIa: a) B ILEIOYHOM cpefie; 0) B KMCIION cpesie; B) B HEUTpalbHOI cpere.
10. HazoBuTe crocoObl OmpeneNeHus] YHcia dSJIeKTPOHOB, YYAaCTBYIOIIUX B AIIEKTPOIHOM
polecce.
11. Chopmynupyiite CyTh METO/1a aMIIEPOMETPUUECKOTO TUTPOBAHMUSL.

Ilpumepnulii nepeuens 60npocog K IK3amMeny

3 cemecTp
1. Boruncnenue pH B pacTBOpax CHJIBHBIX U CJIA0BIX KUCJIOT U UX CMECEH.
2. Beruucnenue pH B pactBopax am(oiIHuTOB.
3. ConpskéHHasi KUCJIOTHO-OCHOBHAs mapa. XapaKTepUCTHKH Oy(pepHbIX pacTBOPOB (YpOBEHb
pH, oGnacts OydepupoBanus, 6ypepHas EMKOCTD).
4. Pacuér paBHOBECHOIO COCTaBa XMMHYECKOW cucTteMbl Ha npuMmepe HpA. Paznenurenbnas
auarpamma.
5. KonuenrtpanmonHo-norapugmuueckas auarpaMMa Ha @pUMeEpe KHUCIOTHO-OCHOBHOIO
paBHOBECHSI.
6. PaBHOBecue peakIMM KOMILIEKCOOOpa30BaHUsl (KOHCTAHTBI YCTOMYMBOCTH, JOJS HOHA
MeTajula U TPOMEXKYTOUHOTO KOMIUIEKCA, CTENEeHb CBSA3bIBAHMS HMOHA B KOMIUIEKC, (DYyHKIIHS
00pa3zoBaHus ¥ PYHKITUS 3aKOMIIIICKCOBAHHOCTH).
7. Oprannueckue peareHTbl, ux crpoenue (DA’ u AAID). Teopust aHanoruii B3auMOACHCTBUS
METAJJIOB C HEOPraHMYECKMMHM M OpraHudeckuMu peareHTamu. CBOICTBa OpraHMuYecKHX
peareHToB:  OKpacka  (XpoMo(dopHBIE, ayKCOXPOMHbIE, AHTHAyKCOXPOMHBIE  TpYIIIbI),
pPacTBOPUMOCTb, U30UPATENBHOCTb.
8. YcnoBHBIN MoTeHIHAN. BiusHue noHHO#N cuibl, pH, okucIuTenb(BOCCTAaHOBUTENH) — cliadast
KHCJIOTA.
9. YcnoBHblii oTeHIMAN. BiusHue 00pa3oBaHus KOMIUIEKCA, OCaIKa.
10. InarpamMmma 3aBUCUMOCTH MOTeHIIMana oT pH.
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11. PaBHOBecue ocanok-pacTtBop. KoHcranta pacTBopuMoCTH (TepMOIMHAMUYECKAs, peabHasl,
ycioBHast). O011asi pacTBOPUMOCTh BEIIECTB B BOJIe (MOHHOE COEIMHEHHE, MaJOpPacTBOPUMBIN
KOMIIJIEKC, MaJopacTBOpUMasi KUCJI0Ta). PacTBOpUMOCTh THIpOKCHAA B BOJIE.

12. 3aBUCUMOCTH paCTBOPUMOCTH OT MOHHOM cuibl ¥ pH.

13.  3aBucumMOCTb  PAacTBOPUMOCTH  OT  MPUCYTCTBUS  OJHOMMEHHOTO  HOHA U
KOMILJIEKCOOOpa30BaHMUsI.

14. PactBopeHue ocajaka. PaBHOBecHe NMpU OCAKICHUHU ABYX MaJOPACTBOPUMBIX COCIMHEHUM.
[TpeBpaleHre MagopacTBOPUMOTO IEKTPOIUTA B IPYTOil MaIOpacTBOPUMBII 3JIEKTPOJIUT.

15. I'paBumerpus. CymHocTb, MeToabl. Ocaxkmaemas W rpaBuMerpudeckas Gopmbl. OmmOKu
IrpaBUMETPUHU.

16. Mexanu3m 00pa3zoBaHUSI Ocajka. 3aBUCUMOCTH (OPMBI OCa/ika OT CKOPOCTH 0Opa3oBaHUS
NEPBUYHBIX YacTHIl, UX POCTA, OT HWHIUBUIYAIbHBIX CBOMCTB (pacTBOPUMOCTb, MOJSPHOCTH
MOJIEKYJ), YCJIOBUH OcaxaeHus (KOHIEHTpanuu uoHOB, pH, Temmeparypsl). ['omoreHHoe
ocaxxsieHue. CrapeHue ocajka.

17. Bupael 3arpsisHeHUsT oOcaika (COBMECTHOE OCaXKICHHE, COOCAXKIEHHUE, TMOCIeaAyIolee
OCaXKJICHUE). Knaccudukarus BU/JIOB COOCaXICHHUS (ancopbuus, OKKJTIO3HS,
nzomMopdu3m).CriocoObl yMEHbBILIEHUSI COOCAXKICHHUS.

18. Knaccudukanus morpemHocTei (cucreMarndeckue, rpyosie, ciydaiineie). [IpaBuiabHOCTD
aHaM3a, METO/Ibl TPOBEPKHU U OLEHKU MPABUILHOCTH.

19. Kpusbie I'aycca. IeHepaibHas COBOKYNMHOCTh M BBIOOpKA, HX XapaKTEpHUCTHKA.
BocmpousBoauMocTh U €€ KpUTepHH.

20. CpaBuenue BIOOpok. Hynb-runoresa (cpaBHEHHE Pe3yabTaTOB ABYX METOJOB, YCTAHOBJICHHE
UJCHTUYHOCTH MaT€pUAJIOB, BBISIBICHUE CUCTEMAaTUYECKUX OIMIMOOK).

21. Craructruyeckas 00paboTKa pe3yJabTaToB aHalln3a (BbISBICHHUE IPyObIX olIMO0K Q KpUTEpHii,
HaXO0XJIEHHE CPEIHET0, TUCIIEPCUH, CTAHIAPTHOTO OTKJIOHEHUS, TOBEPUTEIbHBIX TPAHHULL).

22. TutpuMeTpuueckuil ananus. Metoasl. AJIropuT™M pacuéra B MeToJax TUTpoBaHUs. OmuOku
B TUTPOBAHUMU.

23. KpuBble TuTpoBaHus (NMHeW4arbie W jorapudmuueckue). OOMMNA NMPUHLHUI MMOCTPOEHUS
JorapupMHUECKUX KpUBBIX. TOoUKa HSKBHUBAJIEHTHOCTH, TOYKA HEHTPaJbHOCTH, KOHEYHAs TOYKA
TUTpOBaHUsI M €€ ycTaHoBieHHe. CHUMMETpusi KpHUBBIX TUTpoBaHUsA. CKauoOK THUTPOBAHMS,
(bakTOphI BIUSAIONINME Ha €ro BeIMuuHy. [lorpemHocts THTpOBaHUS.

24. KucrnoTHO-OCHOBHOE TUTpoBaHUE. AskanuMmerpus. [lepBuuHble, BTOPHUYHBIE CTaHAAPTHI.
IIpumepsl onpenencHui.

25. Amunumerpus. [lepBuunble, BTopuuHble CTaHAApTHL. [IprMeps! onpeaeneHuit.

26. VHoukaropel — KHCIOTHO-OCHOBHOrO  THTpoBaHus. OOmacTe mepexofa  OKpacKH.
WuaukaropHbie OIIMOKH.

27. KpuBble TUTpOBaHHMS B KHCIOTHO-OCHOBHOM MeTOoZA€. TUTpOBaHHE CHIIBHONH KHCIIOTBI
CHUJIBHBIM OCHOBaHHEM (1 HaoOopoT). Muaukarop.

28. KpuBas TuTpoBaHMs ci1abON KHCIIOTHI CHJIBHBIM OCHOBaHHMEM (M Haobopot).TutpoBanue
MHOTOOCHOBHOM KMCIOTHI. MHIUKATOP.

29. KpuBasg TUTpOBaHMs CIIabOTO OCHOBAHUS CHUJIBHOW KHUCIOTOW (M HaobopoT). TutpoBaHue
MHOTOKHCIIOTHOT'O OCHOBaHHUSI.

30. Penoxcumerpus. Kpusbie TutpoBanus. MHaukaropHblie OMIMOKH.

31. [lepmanranaromerpus. YcioBus onpenesienus. [IpuMepsl onpeneneHuii.

32. Llepumerpus. Xpomaromerpus. IIpumepst onpenenenuii. HomaromeTpus.

33. bpomaromerpus. [IpumMeps! onpeaeeHni.

34. Viomu- u iiomomerpust. [IpuMeps! onpe/eseHuit.

35. Meron ocaxnenus. TpeOoBaHUS, TPEIBABISIEMbIE K pEaKIUsIM B OCAAUTECIHHOM
TUTpOBaHUU. KpuBbIe TUTPOBAHUS, HHAUKATOPHBIE OIIMOKH.

36. CriocoObl OOHapYyKEHUsI KOHEYHOW TOYKH OCaaUTEIBLHOTO TUTpoBaHuUs (Merom Mopa, [eii-
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Jlroccaka, ®asaca, @onbrapaa).

37. KommuekcUMeTpusi, XenaroMeTpus, KomiuiekcoHoMeTpus. Kommiekconsl. PeanbHble
KOHCTaHThI ycToiunBocTU. KprBbie TUTpOBaHuUs. IHIMKAaTOPHBIE OMINOKH.

38. Tpusmon b, ero mpuroroBieHue U cTaHAapTu3auus. MeTonbl M YCIOBUS TUTPOBAHUS.
[Ipumepsl onpeaeneHui.

39. TloaroroBka BemiecTBa K aHanu3y. | eHepalibHas, jaboparopHas, cpemHss npobda. Otbop
poObI U3 KUAKOCTH, ra3a, TBepAbIX BeuecTB. [loaroroska mabopaTtopHoii mpooOk.

40. Bnara B mpo6e. CtexuomeTprueckasl 1 HeCTeXnoMeTpuyeckas Biara. BiusHue remneparypsl
U BIQXKHOCTH Ha COJEp’KaHUE BOJbI B TBEPAOM BelleCTBE. METOIbl OINpeneseHUs] BOIAbI U
nepecy€T BelllecTBa Ha a0COIIOTHO CyXO€ BELIECTBO.

41. MeTozsl pa3aenieHus, X 3HaYeHUe B aHanu3e. CrocoOwl pa3zeineHus myTémM u3meHnenus pH,
o0pa3oBaHMsI  KOMIUIEKCOB, IPUMEHEHHE OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIX  pPEaKLUM.
['pynmoBbie peareHThI.

42. KonuentpupoBanue BemiecTB. KomnuecTBeHHas oLeHKa. MeTojbl KOHUEHTPUPOBAHUSA
(ucmapeHue, 030JI€HUE, KPUCTATUTU3AIIHS, COOCAKICHHE).

4 cemecTp
1. OCHOBBI SKCTPAKIINH KaK METOJIa aHATN3a U KOHIIEHTpUpoBaHusi. OCHOBHbBIE TEPMHUHBI.
2. Koncranra pacnpenenenus. Koaddumument pacnpenencaus. CTEeHb  IKCTPAKIIUH,

KOHCTaHTa sKcTpakiuu. Kosddunuent pasnenenus, GhakTopsl o0OraIieHus.

3. Knaccugukaius 5KCTpaKIIMOHHBIX CUCTEM. THIIBI SKCTPAKIIUOHHBIX COCTUHEHHN.

4. Tuns! pactBoputeneit. KucaoTHO-0CHOBHBIE CBOMCTBA SKCTPAreHTOB.

S. OCHOBHBIE OPTraHUYECKUE PEATEHTHI, UCIIOIb3YyEMbIE JIJISl pa3/I€TICHUS JIEMEHTOB METOI0M
skcTpakuuu. [IpakTnueckoe npumeHenue. [IpenmyiecTBa SKCTpaKkIUH.

6. [TpuHIMIIBI METOJIA U KJIACCU(UKALIMS METOOB 10 arperaTHOMY COCTOSTHUIO TOJBUKHON
U HETOJIBWXHOH (a3, o MEXaHU3My pa3/ieeHus, 10 TEXHUKE BbIMOJIHEHUSL.

7. Xpomarorpammbl. OcCHOBHbIE MapaMmeTpsl xpomatorpamMm. CrocoObl MOJy4yeHUs
XpoMarorpamm ((ppOHTAIbHBII, BHITECHUTEIBbHBIH, YITFOCHTHBIN).

8. OcHoBHOe  ypaBHeHue  xpomarorpadguu.  CenekTHBHOCTE U I(PPEKTUBHOCTH
Xpomarorpaduyeckoro pazaeneHus.

9. Teopust TEOpETUUYECKUX TAPEIIOK.

10. Kunermdeckas TeOpus.

11. Ta3oBas xpomatorpadus u ee BuAbl. OCHOBHBIE TEOPETHUECKHE IOJIOXKEHUS Ta30BOM
xpomarorpaduu. TpeOoBaHUS K CTAlMOHAPHBIM M MOJABMXHBIM (azam. I[Ipumepsr
NPaKTUYECKOTO TIPUMEHEHUSI.

12.  KunpkoctHo-agcopOumoHHas xpomartorpadusi, TOJIBIKHAS U HEMOJBMXKHas  (asbl,
obnactu npumeHenus. HopmanbHo-(ha3oBas u oOpaiieHHO-(ha3oBast XpoMaTorpadusi.

13. Honoobmennas xpomarorpadus. MoHooOMeHHble cMOibl. KaTHOHUTHI M aHUOHUTHI.
XapakTepuCcTUKH HOHHOrOo oOMeHa. OOMeHHas €eMKOCTh HOHHUTOB. CeleKTHBHOCTh
HOHHOTO OOMeHa. OKCIepUMEHTaJbHbIE TIPHEMbl KOJIOHOYHBIX  pa3/ielieHud B
MOHOOOMEHHOM XpomaTorpaduu.

14.  TInockoctHas xpomartorpadusi. OOue npuHUMIBl pasfeneHus. CrocoObl MOTydeHHUs
IUIOCKOCTHOW XpOMAaTorpaMMbl: BOCXOJSINas, HUCXOAsIIAs, Kpyromas, JIByMepHas.
PeareHTh! 7151 IPOSIBIIEHUS] XPOMATOT PaAMM.

15. bymaxnas xpomartorpadusi, MEXaHU3MbI paszeicHus. TpeOoBaHUS K CTAIMOHAPHBIM H
HOJBMXKHBIM (hazam. [IpueMbl MpakTHUECKOTO MPUMEHEHHUS.

16. TonkocnoiiHas xpomaTtorpadus, OCHOBHBIC TEOPETHYECKUE MOJIOKEHHUs. TpeboBaHUS K
CTAallMOHAPHBIM M MOJBMXHBIM (hazaM. O01acTH NIpUMEHEHUS.

17. Kunermueckue w™etonasl aHanuza. [lpunHnun wetogoB. WHIUMKATOpPHBIE peaKIUu.
Karanutuueckuii 1 HEKaTAIMTUYECKUI BapUAHTHI.

18. uddepeHnmanbHplii BapuaHT KUHETHUYECKOTO METOAa aHanmu3a. YyBCTBUTEIBHOCTh M
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19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

CEJICKTUBHOCTb MeTONOB. [IpakTtmyeckoe wucnosnb3oBaHue. VHTErpaJbHBIA  BapHaHT
KMHETUYECKOro MeroAa aHanu3a. UYyBCTBUTEIBHOCT U CEIEKTHMBHOCTb METOJOB.
ITpakTH4ecKkoe UCIOIB30BaHUE.

CrHekTp 31eKTpOMarHuTHOro u3inydeHus. OCHOBHBIE TUIIBI B3aUMOJAEUCTBUS BELIECTB C
U3Iy4YeHUEM:  SMUCCHs(TEIUIOBasl,  JIOMHHECLEHIMs), IOIJIOLIEHHE,  paccesHue.
Baxxneiimue XapakTEpUCTUKH CHEKTPAJIbHBIX JIMHUHA (IIOJIOKEHHE, HMHTEHCUBHOCTb,
IUPUHA)

B3auMOCBsA3b OCHOBHBIX XApPaKTEPUCTUK CIEKTPAJIbHBIX JIMHUM C TPUPOAOH H
KOJINYECTBOM BeELIECTBA (KAYECTBEHHBIH M KOJIMYECTBEHHBIH aHaiu3). ATOMHBIE U
MOJIEKYJIIPHBIE CIIEKTPBI

Knaccuukanuss ~ CHEKTPOCKONMMYECKUX  METOAO0B 110 IIPUPOLE  YacTHIL,
B3aMMOJICHCTBYIOIUX C H3JIyu€HUEM (ATOMHBIE, MOJIEKYJISIPHBIE), XapakTepy Ipolecca
(3MHUCCHOHHBIE, A0COPOLIMOHHBIE), AUANIA30HY JIEKTPOMArHUTHOTO U3IYYEeHUs
ATOMHO-3MHMCCHUOHHBIE MeToAbl. IIpuposa M IPOUCXOXKIEHHE AaTOMHO-3MHCCHUOHHBIX
cnekTpoB. [IpuHnunuanbHas cxemMa aTOMHO-dMHCCHOHHOTO crexkrpoMerpa. Mcrounuku
BO30Y)KICHHS U aTOMH3AIHH

dusnueckue M XUMHUYECKHE IIpolecchl B aToMuzaropax. CrekTpajibHble (U3HKO-
XUMHYECKHE NoMexu. KauecTBeHHBIM M KOJIMYECTBEHHBIM aHaimu3. YyBCTBUTEIBHOCTh U
CEJIEKTUBHOCTh METO/10B. O61aCTh IPUMEHEHHMSL.

AToMHO-a0copOMoHHBI MeToa. OcHOBBI MeTona. lIpuHIMIUANbHAs cxemMa aTOMHO-
abCcOpOLIMOHHOTO CIIEKTpOMETpa. ATOMU3ATOPH! (INIAMEHHbIE U HerlaMeHHble). Du3uko-
XUMHUUYECKHE MpoIecchl B IIaMeHaX. VICTOUHMKM u3aydeHHs! (MCTOYHMKA CIUIOLIHOIO
CIEeKTpa, JIaMIIbl C IOJIIM KaToxoM, Jja3epsl). CrekTpanbHble U (DU3UKO-XUMHUYECKUE
nomexu. KommuectBeHHbIM aHanmu3. CeNeKTUBHOCTh W M30MPATENBHOCTH METOJa.
IIpakTHueckoe MpUMEHEHHUE.

MonexyinspHas abcopOLroHHAas CHEKTPOCKONUS (cnexTpodoTomMeTpus).
[TpuniunuansHas cxema npuodopa. Kinaccudukanus annapaTypbl ¢ TOUKH 3peHUs criocoda
MOHOXpoMaTHu3auu (HoToMeTpsl, CIEKTPOHOTOMETPHI)

OCHOBHBIE 3aKOHBI CBETONOIJIOUICHHS] JJIEKTPOMAarHUTHOIO U3IydeHUs. MomspHbIi
kod(p¢uuueHT norjoueHus. [IpuMmeHeHne merona g ONpeAeNeHUs KOHLEHTpaluu
BEIECTB. UyBCTBUTEIBHOCTD U CEJIEKTUBHOCTh METO/A.

Beibop onTUManpHBIX YCIOBUH MpoBeAeHUs (¢oTomMeTpuyeckol peakuuu. WHTepsan
OTpesieNsIeMbIX ONTUYECKHX IUIOTHOCTeW. Meton auddepeHnnaibHOl CEeKTPOMETPUH.
CrnextpodoromeTpruyeckoe TuTpoBaHue. [lpuMepsl IpakTHUECKOrO TPUMEHEHUS.
MounekynspHas JIIOMHHECLEHTHas: crekrpockonus. (OCHOBHBIE 3aKOHOMEPHOCTH
MOJIEKYJIIDHOM  JIFOMHHECHEHTHOM  CHEKTpOCKONHH.  IIpomcxoxkneHne  CIIEeKTpOB
momuHecteHMu.  Knaccudukanus  CHeKTpoB — JIIOMUHECIHEHLIMH 10  UCTOYHHUKY
BO30YXKICHMS, MEXaHW3My U  JUIMTEIbHOCTH  cBeueHus. QuyopecueHUUs U
docdopecteHms.

3akoH Crokca-JIommens, TpaBuiIO 3€pKAIbHOM CUMMETpPHHM, 3aKOH Baswmioa. Tymrenue
moMuHecteHIMM. KoauuecTBeHHBIM aHanu3. MeETpoJorn4eckue XapakTEepPUCTUKH H
AQHAJIMTUYECKNE BO3MOKHOCTH MeTo1a. [[pumeps! NCIonp30BaHNs METOIA.

Obmas XapaKTEePUCTUKA JIEKTPOXUMUYECKHUX METO/OB. Kaccupukanus.
DIIEKTPOXUMUYECKNE sUECUKU. VIHIUKATOPHBIA DSIEKTPOA M DIIEKTPOJX CpPAaBHEHMS.
PaBHOBeCHBIE M HEPAaBHOBECHBIE JIIEKTPOXUMUYECKHE CHUCTeMbl. lloysipusanuonHsie
KpUBBIE.

IIpsmasg mnoreHuromerpus. HMsmepenue mnoreHuuana. MHIUKATOpHBIE DIEKTPOABI.
Honomerpus. HMoHOCENEKTUBHBIE  JNEKTPOABI. UyBCTBUTENBHOCTh M CEIEKTHBHOCTH
Merona. [IpakTuueckoe NpUMEHEHNE HOHOMETPHHU.

[Torennmomerpuueckoe TUTpoBaHue. KpuBble THTpOBaHUS, CIOCOOBI OOHAPYKEHUS
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KOHEYHOH TOYKHM TuTpoBanus. MHaukaropsl. [Ipenmymniecrsa Merona.

33.  IIpakTHueckoe MpUMEHEHHE METOJla MOTEHIMOMETpUYecKoro TutpoBanus. OnpeneneHue
opTo(hocPOpHOIl KUCIOTHI, CMECH COJSIHOM M YKCYCHOHM KHCJIOT B BOJHO-OPTaHUYECKHUX
cpenax.  OKHCINTENBHO-BOCCTAHOBUTEIBHOE M OCAaAMTEIBbHOE  TUTPOBAaHUE  C
MOTEHIMOMETPUYECKON NHIMKALIMEN KOHEYHONU TOYKU TUTPOBAHMS.

34.  Kynonomerpus. Cymuocts MeTona. 3akoH Papanes. Bapuantsl kynonomerpun. Ipsmas
KynoHoMeTpus. KynoHoMmerpuyeckoe TUTpoBaHHE. MeETpONOrnyecKue XapakTepUCTUKHU
MeTono0B. IIpenMyiiectBa ¥ orpaHuuYeHuss METOJa KyJIOHOMETPUYECKOIO THUTPOBAHHMS.
IIpakTHueckoe IpUMEHEHNE.

35. Bosmbrammnepomerpus, CyIIHOCTb MeToia. VHAMKATOpHBIE HIEKTPOABI M 3JIEKTPOJbI
cpaBHeHUs. BonpraMiieporpamma, ee XapakTepUCTHKA.

36. Kunaccuueckas mnomsporpagus. Ilomsporpamma, XapakTepUCTHKa —IOJIIpOrpamma.
VYpaBuenue UMnpkoBuua. [lomsporpaduueckne Makcumymbl. KadecTBeHHBIH U
KOJIMYECTBEHHBIN aHAIN3. MEeTpoIorn4eckue XapakTepUCTUKU METOA.

37.  CoBpeMeHHBIE METO/IbI BOJIbTAMIIEPOMETPUN

38. Ammnepomerpuyeckoe TtuTpoBaHue. CymHOCTh MeToja. MHAMKAaTOpHBIE 3JIEKTPOJBI.
Boibop mnoreHnumana MHAMKATOPHOTO 3JIEKTPOoAa. AMIIEPOMETPUUECKOE THUTPOBAHHE C
OJIHUM U JIByMS IIOJIIPU30BaHHBIMU JIEKTPOJIAMHU.

39. IIpaktHueckoe  NpPUMEHEHHE  BOJHTAMIIEPOMETPHYECKOTO  METOJa M METoAa
aMIIEPOMETPUYECKOTO TUTPOBAHMS.

40. CoBpeMeHHOE COCTOSIHUE U MEPCIEKTUBBI PA3BUTHS aHATTUTHYECKONH XUMUH.

IIpumep 3axaHuii 115 BHINOJHEHHUS MPAKTHYECKHUX PadoT

3 cemecTp
Tema «PaBHOBecHe B roMmoreHHoi cucreme. KucjioTHO-0CHOBHOE paBHOBeCHe»

Bomnpocsr:
1. Jaiite onpenenenne NoHATHA “KHCa0Ta” U “‘ocHOBaHME™ 1o Teopun bpéncrena u Jloypu.
1. [TpuBenure mpUMeEpHl IOJOXKHUTEIBHO M OTPULATENBHO  3apPSHKEHHBIX  KUCIIOT
(ocHOBaHMI).
2. Yro Takoe conpshKeHHasi KUCIOTHO-OCHOBHas napa? [Ipuseaure npuMepsl.
3. Kak cBsi3aHbl Mexay coOOH KOHCTaHThI JUCCOLMALIMM KHUCJIOTHl U CONPSDKEHHOTO
OCHOBaHus?
4. VYBenuuuTcs, yMEHBIIUTCS WIM OCTaHEeTCs HEeW3MEeHHbIM PH, eciu B 5 pa3 pa3zbaBuTh
pacTBOPBL:

a) 0,1 M HCI; 6) 0,1M NaOH; B) 0,1 M NH4CI; 1) 0,1 M NH3;
) 0,1 M NH3 + 0,1 M NH4CI?
3agauu:
1. PaccumraiiTe OTHOIIEHHME KOHIEHTpalMid KOMIIOHEHTOB OydepHoro pactsopa c¢ pH 10,
conepxkamniero HCN + KCN.
2. Beruncnute konnentpanuio nonos HCOO', H" u pH:
a) 0,03 M HCOOH,;
6) 5% HCOOH.
3. BeruucianTe KOHIEHTPAITUIO HOHOB H*, HSO, u SO42' B 0,2 M H;, SOq,.
4. Kak u3menutcst pH u crenens aucconuanun CH; COOH B 0,2 M pactBope, eciiu k 100 M
sToro pactBopa npudasuts 30 M 0,3 M CH; COONa?
5. Kakoit o6vem 0,2 M HCI nago mpuGaButs k 50mn 0,1 M NayCOs, yToOBI MOTYYHUTH
pactBop ¢ pH 10,57
6. Paccunraiite pH 0,2 M pactBopa xj0puaa aMMOHHS.
7. Paccuuratite pH 0,1 M pactBopa:
a) hocopHOil KUCTOTHI;
0) muruapodocdara HaTpus;
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B) ruapodocdara HATPHS;
r) ¢hocdara HaTpus.

8. Paccuuraiite pH u OydepHoro émkoctb pactBopa, npurorosieHHoro u3 200 mia 0,01 M
docdara natpus u 100 ma 0,02 M rugpodocdaTa HaTpus.
4 cemectp

Tema «9kcTpakuus»

OKCTpakLus OTHOCUTCS K Haubosee 3pPeKTUBHBIM METOAAM pa3/IeIeHHsI BEIIeCTB. HEOOX0JUMO
YMETh PacCUUTHIBATh TAKHE MapaMeTphl SKCTPAKIIUU: KOHCTAHTa pacipeaesneHus. koddduuueHt
pacrpeziefieHusi, CTElEeHb W3BJICUEHHUS, CTENEHb HU3BJICUEHUS MOCIE N-KPATHOW AKCTPAKIHH,
KO3 PHULIKMEHT pa3aeeHusI.
Bomnpocsl
1. Ha3oBuTE OCHOBHBIE THIIBI SKCTPAruPYIOIINUXCSI BEIECTB.
2. Maiite onpeeneHue CIeayOMUX MOHATHI: SKCTPAKIINS, SKCTPAreHT, pa30aBUTElNb, IKCTPAKT.
3. Jlalite ompenerneHre MOHATHIO KOY(DPUIMEHT pasnencHus. YKKHUTE YCIOBHS DPa3aeleHUs
IByX BemlecTB A u B, eciiu 06beMbI pa3 paBHEIL.
4. Jailte ompejelieHWE MOHATUIO CTeNeHb u3BjieueHus. Kakum oOpa3oMm creneHb W3BJICUEHUS
CBs3aHa ¢ KOAPPUIIUEHTOM pacipeaeacHus?
5. Chopmynupyiite 3akoH pacrpepencHus. [Ipy KakoM YCIOBUM KOHCTAHTa pPACIPEICTICHHS
YHCIEHHO paBHA KO3 PUIIMEHTY pactpeaeieHus ?
6. HanmmumTe XMMHUYECKYIO PEaKIMIO, ONMKCHIBAIONIYIO MpoIecc dKcTpakimuu Me2+ B dopme
xenara MelL2 pearentom HL, Haxoasmumcsi B oprannueckoil ¢asze, 1 COOTBETCTBYIOILEE €MY
BBIPA)KEHUE [T KOHCTAHTHI SKCTPAKIUH.
7. 3aBucHuT U BenuuuHa kodddummenta pacnpeaenenus (D) xemara MeLm ot pH cpeast u
KaKasi MEXXTy HUMH CBS3b?
8. Monbt M (1) skcTparupyroTcsi pacTBOpoM peareHTa HA B OpraHudyeckoM pacTBOpPHUTENE B
Bujae Komiuiekca MA. BeiBenure Qopmyiy, MOKa3bIBalONIyl0, Kak CBSi3aHa KOHCTaHTa
HKCTPAKLMU KOMILJIEKCA C €ro KOHCTaHTOW ycTtoiumBocTH (B1), KOHCTaHTOM KHCIOTHOU
nucconmanuu pearenta (Ka,HA) u koHcrantamm pacnpenenenus komiiekca (KD,MA) u
pearenta (KD,HA).
9. Uouwt Fe (II) B mpucyrcrBumn 1,10-dpenantponuna (Phen) u NaClO4 skcrparupyrorcst u3
BOJIHBIX pacTBOpoB xjopodopmom B Buae komiiekca Fe(Phen)3- (CCl4)2. Hanwummre
yYpaBHEHHE pPEAKIWW M BBIPAXEHHWE /IS KOHCTAHTHI SKCTpakmuu. M3o0pasute rpaduyecku
3aBucuMocth 1gD-1g[ClO-4] mpu mocrostnHoW KkoHIeHTparwmu 1,10-penantponuna. Kakyro
UH(POPMAIIAIO MOYKHO TIOJTYYHUTh U3 3TOH 3aBHCUMOCTH?
10. Honsr Ca (Il) sxcrparupyrorest pactBopoM f-u3onpomnuiarpononona (HL) B xiaopodopme B
Buge komiuiekca Cal2-HL. Hammmmure ypaBHeHHE peaknnyd W BBIPAKEHHE I KOHCTAHTHI
sKkcTpakuuu. M3o6pasute rpapudecku 3aBucumocth |gD-pH mpu mocTosHHON KOHIEHTpanuu
HL. Kakyro nndopmariyiio MOKXHO TOTYUUTh U3 ITOW 3aBUCUMOCTH?
3anauun
1. Koaddunment pacnpenenerust 2,6-muHATpoPEeHOA MEXKIY BOAOW M OKTHUIIOBBIM CIUPTOM
paBeH 15. PaccuuraiiTe cTeneHp u3BinedeHus 2,6-1uHUTpodeHoNa, a TaKkKe ero KOHIEHTPAIHIO,
OCTaBIIyIOCS B BoJMHOM (haze mocie skctpakiuu u3 100,0 mim 1,0-10-3 M pactBopa 20,0 mu
OKTHJIOBOTO crupTa. Kak MOXKHO MOBBICHTH cTemneHb u3BinedeHus? Oteer: R = 75,0%, c(B) =
2,5-10-4 M.
2. Paccunraiite KO3(pHUIHMEHT pacrpesielieHus] U CTeleHb W3BJICUEHUs HMOHA HUKENS B (opme
TUMETHIITIIMOKCUMATa HHKENST MEXAy BOJOH M XJIOpoOpMOM, €CIH €ro HCXOHas
KOHIIGHTpalusi B BOAHOW (a3ze paBHa 82,0 MKI/MJ, a KOHLEHTpaus mnocie sKkcTpakuuu - 0,2
MKT/mi1. OTHOIIEHHE 00BEMOB OpraHnueckoi u BogHou (a3 pasuo 1:1. Oteer: D=409, R =
99,8%
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3. U3BectHO, uTO KOA(h(UIMEHT pacrpeneieHHs] CaTUIMIOBOM KHUCIOTHI MEXAY pPaBHBIMHU
obvemamu Bomel u xyopodopma mpu pH 3,00 pasen 1,3. Paccuutaiite KOHCTaHTY
pacipeneneHus caauiuiaoBoi kuciotsl, ecnu Ka,HA=1,5-10-3. Otset: KD = 3,25.

4. V3BecTHO, YTO KOHCTAHTA paclpeaenaeHus KUcIoTsl HA Mexay paBHBIMU 00beMaMu BOJIBI U
oprannyeckoro pactBoputens paBHa 100. Paccuuraiitte pH, mnpu KoTopomM KucioTa
skcrparupyercs Ha 50%, Ka,HA=1,0-10-5. Otset: pH 7,00.

5. Paccuuraiite ctenens u3pneuenus (%) 8-oxcuxunonuna (HOx) xnopodopmom mipu pH 11,00,
ecnu kKoHCTaHTa pacnpenencHus HOx paBHa 360, koncTanta auccorumanuu (Ka,HA) 1,4-10-10,
a 00beMbI BOJIHOU U oprannyeckoi (a3 paBuel. OTBeT: R = 96,6%.

6. PaccumnTaiite KOX(QGHUIUEHT pazesieHus] MeId U MarHusl Ipu SKCTPAKLIUU UX PacTBOPOM 8-
OKCUXMHOJIMHA B XJIOpOQOpME, €CITU UCXOJHBIE KOHIIEHTPALMK METAJNIOB U 00bEMBI (pa3 paBHBI,
a crenenu u3BieueHus coctapisiioT 97,0 u 23,0% coorBercTtBenHo. OTBeT: 00=108.

7. B dopme xemara ML2 moHbl MeTamia SKCTparupyroT U3 BoaHOM (a3el o6bemoMm 50,0 M
(cMe=1,0-10-4 M; pH=7,00). O6bem pactBoputesss 10,0 M, KOHIIEHTpAIUs OPraHUYECKOIO
peareata HL B pactBoputene CHL= 1,0-10-2 M. Paccunraiite KeX, eciau cTeneHb U3BICUCHHS
Metamia cocrasiageT 40,0%. Orser: Kex =3,3 10-10.

8. Monsl kobansTa (cCo= 1,0-10-5 M) skcTparupyrorcs u3 BogHoM (a3sl paBHEIM 00beMoM 0,10
M xenaroobpa3syromero peareata HL B xmopodopme B Buae komriekca CoL2. Koncranra
skcTpakiuu xenara CoL2 pasua 1,0-10-15. Paccumraiite pH, npu KOTOpOM HMOHBI KOOaJIbTa
Oynyt skctparupoBaTthes Ha 50,0%. Otset: pH 8,50.

6.5. ®oH/1 OLIEHOYHBIX CPeICTB

[Tonuplil OaHK 3amaHui JUIS TEKYIIEro, pPyOEKHBIX KOHTPOJEH W NPOMEXYTOUHON
aTTecTaluy I0 JUCLUIUIMHE, II0Ka3aTeld, KPUTEPUM, IIKaJIbl OLEHUBAHWS KOMIICTECHIINMH,
METOJIUYECKHE MaTepHalibl, ONpEIENAolne TMPOLEeaAypbl OLEHUBaHUSA O00Opa30BaTEIbHBIX
pe3yJIbTaToB, MPUBEJCHBI B YU€OHO-METOINYECKOM KOMITIEKCE JUCIUIUINHBL.

7. OCHOBHASA U JOINIOJIHUTEJIbHASA YYEBHAS JIMTEPATYPA
7.1. OcHOoBHas JqUTEpaTypa

1. Ananutndeckass xumus. AnHamuTteka 1. OOmme TeopeTHdyeckrue OCHOBBI. KadecTBEHHBII
ananu3 [DnektpoHHbd pecype]| / XaputonoB 0.4, - M. : [DOTAP-Menua, 2014. — Pexum
nocryna: http://www.studentlibrary.ru/book/ISBN9785970429341.html

2. Aranmutnueckas xumusi. AHanmtrka 2. KonmnyecTBeHHbIi aHann3. OU3NKO-XUMHUYECKHE
(MHCTpyMEHTaJIbHBIE) METO bl aHaNu3a [DnekTpoHHbIN pecype] / FO.4. Xaputonos - M.:
I'DOTAP-Menua, 2014. — Pexxum goctymna:
http://www.studentlibrary.ru/book/ISBN9785970429419.html

3. Anamutrueckas xumus. KauectBeHnsrit ananmms. Turpumerpust. COOpHUK yrpaskHEHHH
[DnexTpoHHBIH pecypc]: yuebHOoe mocobue / FO.5. Xapurtonos, J[.H. JIxxabapos - M.: TDOTAP-
Menua, 2015. — Peskum moctyma: http://www.studentlibrary.ru/book/ISBN9785970432723.html
4. Anamutuueckast xumus. [Ipaktukym [Dnexkrponnslii pecypc] / Xaputonos 10.51., I'puropreBa
B.IO. - M.: I DOTAP-Menua, 2009. — Pexxum goctyna:
http://www.studentlibrary.ru/book/ISBN9785970413852.html

5. Agamutnueckas xumus. KonndectBeHHBIN aHann3. OU3HKO-XMMHAYECKHE METOALI aHAIN3a:
NOPaKTUKYM [DJIeKTpOHHBIA pecypc] : yueOHoe mocobue / Xapuronos FO.4., Ixxabapos JI.H.,

I'puropeeBa  B.IO. - M.: I'DOTAP-Menana, 2012. -  Pexum  gocrymna:
http://www.studentlibrary.ru/book/ISBN9785970421994.html
6. Bacunbes B.II. [IpakTUKyM 10 aHATUTHYECKON XUMUU : yueOHOE TTocoOue JIJIsl CTYACHTOB
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BY30B, 00ydJaronuxcsi mo HarpasieHuto u crenuaabHoctd "Xumus" / B. I1. Bacunbes, P. II.
Mopo3osa, JI. A. Kouepruna ; mog o6ur. pea. B. I1. Bacunbsesa. - Mocksa: Xumus, 2000. - 328
c.

7. BBeneHWe B aHAIMTUYECKYI0 XUMUIO [DnekTpoHHbIH pecypc] / FHO.A. 3omotoB - M.

JlaGopaTtopust 3HaHUMH, 2016. - Pexum JIoCTyna:
http://www.studentlibrary.ru/book/ISBN9785932082157.html

8. llopoxoBa E.H.  3amaum m Bompockl no aHamutudyeckod xumuu / E. H. Jlopoxosa, I'. B.
ITpoxoposa. - Mocksa: Mup, 2001. —267c.

9. Mocrainbiruna JI.B. AHanmuTHYecKass ~ XUMHUSA:  clpaBoyHoe  mocobme /JI. B.

Mocraneiruna, JI. B. Kopabnesa. - Kypran: W3narensctBo Kypranckoro rocynapcTBEHHOTO
ynupepcutera, 2006. — 95 c.

10. OcHoBBI aHamuTH4YEeCKOH XuMuM: B 2 xH.: Yueb. ms By30B/ [lox pen. FO.A.3omotoBa. — M.
Bricmas mxona, 1999. —351, 494c.

11. OcHOBBI aHATUTHYCCKOU XUMHH [ DIEKTPOHHBIA PeCypc]: mpakTudeckoe pykoBoactso / FO.A.
bap6anar, A.B. I'apmami, O.B. Monoraposa, E.A. Ocunosa, K.B. Ockonok, H.A. ITacekosa, I'.B.
[TpoxopoBa, H.M. Copokuna, B.1. ®aneesa, E.H. Illanmosanosa, H.B. IlIsenene, T.H.
[exoBoBa, O.A. Ilnuryn - M.: JlaGoparopus 3Hanuii, 2017. — Pexum npocryma:
http://www.studentlibrary.ru/book/ISBN9785001015673.html

12. OcHoBBI aHanuTUyeckoi xumuu. lIpakTHyeckoe pykoBoacTBO: Y4eb. mocodue s By30B/
B.N.®aneesa, T.H IllexoBmosa, B.M.NBanoB u ap./ I[Tox pex. FO.A.3omoroBa. — M.: Beicmas
mkoia, 2001. — 464c.

13. OcHOBBI aHATUTHUYECKOW XWMHUU: 3aJa4d U BOIPOCHI: Yy4eOHOE MOCOOHE ISl CTYJICHTOB
VHUBEPCUTETOB,  XUMHUKO-TEXHOJOTUYECKUX,  MEIarorH4eCKHX,  CelbCKOXO3SICTBEHHBIX,
MEAMIMHCKUX U (apmaneBTHueckux By3oB / mop pexd. 0. A. 3onoroBa. - MockBa: Beicmias
mkona, 2002. - 412 c.

14. CucremaTnueckue U ciiydyailHble MOTPEIIHOCTH XMMHYECKOI0 aHallnu3a: yUeOHUK JIJIs BY30B:
yuebHoe mocobue sl CTyJeHTOB, oOyuatommxcs no cnenuaigbHoct 011000 - Xumusa/ M.C.
Uepnosssui, U.H. [llep6akos, O.U. Ackanenosa, 1.B. Epnamenkona; pea. M.C. UepHOBBSHIL. -
Mocksa: Axagemkuwnra, 2004. - 160 c.

7.2. lonoTHUTEIbHAS JJUTEPATYPA

1. AHanuTnyeckas XuMus: GU3NKO-XUMHUUYECKHE U (PU3NUECKHE METO bl aHANIN3Aa [ DNIeKTPOHHBIN
pecypc]: yauebnoe nocodue / H.U. Mosuan. - Kazaub: U3gatensctBo KHUTY, 2013. — Pexum
nocryna: http://www.studentlibrary.ru/book/ISBN9785788214542.html

2. AHanmuTr4eckast XuMusl. TeopeTHuecKue OCHOBHI U JIabopaTopHbIi pakTukym: B 2 kH. KH. 1.
XUMHUECKUE METO/Ibl aHalu3a [ DNEeKTPOHHBIN pecypc]: mpakTukym/ Anekcanaposa . A.,
[aiigykoBa H. I'. - M. : KonocC, 2013. - (YueOHuKHU U y4e0. mocodust 1jist CTyI€HTOB BBICII.
yueb. 3aBefieHni). — Pexum nocrtyna:
http://www.studentlibrary.ru/book/ISBN9785953207416.html

3. Ananmutnueckast xumus. TeopeTuueckue OCHOBHI U 1abopaTopHblii mpakTukyM. B 2 ku. KH. 2.
DU3NKO-XUMHYECKUE METOIbI aHAIIN3a [ DJIEKTPOHHBINA Pecypc|: MpakTUKyM / AJIeKcaHIpoBa
3.A., I'aiigykoBa H.I'. - M.: KonocC, 2013. - (YueOHuku U yueOHbIE TOCOOUS I CTYACHTOB
BBICIINX y4€0. 3aBeieHni). — Pexxum gocryna:
http://www.studentlibrary.ru/book/ISBN9785953207423.html

4. Ananutnyeckas xumus. Y. 2. KonnyecTBeHHbIN aHainn3 (ONTHYECKHUE, PEHTreHO(a30BbIN U
PEHTTEHOCTPYKTYPHBI METOABI) [DJIEKTpOHHBIM pecypc] : MeTon. yka3aHus IO Kypcy
"Anamutnueckas xumusa" / A.Jl. CmupuoB, A.M. TlomybeB, B.H. T'opsueBa u np. - M.:
M3mareabctBo MITY mMm. H. 0. baymana, 2007. —  Pexum  pmocryna:
http://www.studentlibrary.ru/book/bauman_0592.html
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5. AHamuTHYecKas XUMHS W (DU3UKO-XMMHUYECKHE METOJbl aHalu3a [DJIEKTPOHHBIA pecypc|
/Banoa (KomputoBa) B.JI. - M.: JlamkoB u K, 2017. — Pexum pocryna:
http://www.studentlibrary.ru/book/ISBN9785394013010.html

6. AHamuTHYecKas XHMHS: XUMHUYECKHE METOAbl aHanmm3a [DnekTpoHHbI pecype| / E.T.
BiacoBa, A.®. Xyxkos, 1.®. Konocosa, K.A. Komaposa, B.B. Ky3uenos, JI.b. Ky3nenosa, E.A.
Kyukapes, JL.LH. Measenesa, C.JI. Porarunckas, H./[. Pymsuuesa, O.JI. Camopykosa, JL.b.
Oranecsin, M.b. Orapera, O.M. Iletpyxun, A.P. Tumep6aeB - M.: JlabopaTopust 3uanuid, 2017. -
Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785001015543.html

7. HopoxoBa E.H.  Ananutnyeckas xumusi. DU3UKO-XUMHUYECKHUE METO/IbI aHAIN3a ;| YICOHHUK
JUTSL CTY/ICHTOB BY30B, OOYUaIOIIUXCSI IO CHEIUAITBHOCTH «ATpoXuMus u mo4yBosenenue» / E. H.
Hopoxoga, I'. B. [IpoxopoBa. - Mocksa : Beiciias mkosa, 1991. - 256 c.

8. Muxanesa M.B.  IIpakTMkyM IO KayeCTBEHHOMY XHMHUYECKOMY IOJYMHUKPOAHAIU3Y
yueOHOoe 1mocoOue sl CTYACHTOB BY30B, oOydaronuxcs no crenuaibaocta 032300 (050101) -
xumus / M. B. Muxanesa, b. B. MapteiHenko. - Mocksa : [[poda, 2007. — 237c.

9. MocksuH JI.H. Mertoabl pa3zaeneHuss U KOHLIEHTPUPOBAHHS B AHAIUTHUYECKOW XUMHHM :
[yaeOnuk] / JI. H. Mocksus, O. B. PonunkoB. - 2-¢ uza. - Jonronpyansii : M3garensckuii Jom
"Unrennext", 2012. -348c.

8. YueOHo-MeTOoAMUYECKOE 0OOecIeYeHHe CAMOCTOATEeIbHOH padoThl 00yYAOIIUXCS

1. KopaGnesa JI.B. “Meroauueckue yka3aHUs K BBIIIOJHEHHIO KOHTPOJBHOM pabOThl M
IPAKTUYECKUM 3aHATHSAM 10 aHAJIMTUYECKOM XHMMHUU Ui CTYJIEHTOB 2 Kypca CIEeLUaIbHOCTU
“@ynnamentanbHas U npukiaanas xumus® 04.05.01, r. Kypran, Kypranckuii rocyiapcTBeHHbIN
yHHBepcuteT, 2016. - 9c.

2. Kopabnesa JI.B. “Mertoanueckre yka3aHus K BBINOJHEHUIO J1a0OpaTOPHBIX paboOT 1o
AQHAINTUYECKOM XUMHHM JUIsl CTYIEHTOB 2 Kypca CHEHUaJbHOCTH “@yHJaMEeHTalbHas U
npuknagsas xumus ~ 04.05.01, r. Kypran, Kypranckuii rocynapctBeHHslii yausepeuret, 2016. -
26c¢.

3. Mocransiruia JI.B. Ananutudeckas xumusa. MeToauuyeckue YKa3aHUs K BBIIOJHEHUIO
KOHTPOJILHOM pabOThI M ISl IOATOTOBKH K MPAKTHYECKUM 3aHATHSAM MO aHATUTUYESCKON XHUMUN
XUMHUH Ul CTyaeHToB 2 kypca cnernuanbHocTi 04.05.01 — dynnameHTanbHas ¥ NpUKIIaIHAs
xumus, Kypran, kypranckuii rocyiapcTBeHHbIN yHuBepcutet, 2016. - 40c.

4. Mocransiruia JI.B. Ananutuyeckas Xumus. MeToJuuUecKue yKa3aHMS K BBITOJHEHHIO
7a00paToOpHbIX pabOT MO AHATUTHYECKOM XHWMHUHU JUIsl CTYJEHTOB 2 Kypca CHENHMaIbHOCTU
04.05.01 — dynnameHnTanbHas U NpuKiIagHas xumusi, KypraH, KypraHckuil rocyn1apcTBeHHBIN
yHuBepcuret, 2016, 40c.

5. Mocransiruna JI.B. Metoandeckue yka3aHus MO TOJATOTOBKE, CTPYKType U O(OPMIICHHIO
KypcoBoil paboThl cryaeHToB crnernuanbHocTH 04.05.01 “dynnameHtanbHas U HpUKIagHAs
xumus”’, r.Kypran, Kypranckuii rocyiapcTBeHHbIN yHUBepcurert, 2016, 29c¢.

9. PECYPCbBI CETH «<MHTEPHET»,
HEOBXOJAUMBIE J1JI1 OCBOEHUA JUCHUIIJINHBI

http://elibrary.ru/defaultx.asp — Hayunas snektponnas 6ubmmoreka ELIBRARY.RU.
http://window.edu.ru/unilib — EJIUHOE OKHO noctymna k 351eKTpOHHBIM OMOIMOTEKaM By30B
Poccun.

http://biblioclub.ru — Yausepcurerckas 6uomuoreka ONLINE.

http://znanium.com — DeKTpOHHO-OMOIMOTEYHAs CHCTEMA «ZNanium.com
http://virtuallib.intuit.ru — Bupryansnas 6ubmmorexa « IHTYUT».
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10. THOOPMALIMOHHBIE TEXHOJIOI'UU,
IMPOI'PAMMHOE OBECIIEYEHHUE
N THOOPMALIMOHHBIE CITPABOYHBIE CUCTEMbI

[Ipu yTeHNM JEKUMI UCTIOIB3YIOTCS CIalI0BbIC MTPE3CHTALINH.

K omepauuoHHOH cHCTEME W IPOrpaMMHOMY  OOCCICUYCHHIO  KOMIIBIOTEpA,
WCIOJB3yeMOT0 TMpU TMOKa3e CIAWJO0BBIX MPE3EHTALMM, MNPEeAbsIBISIOTCI MHUHUMAJIbHBIE
TpeOOBaHUS.

1. 9BC «Jlanby»

2. OBC «KoHCyNnbTaHT CTYAEHTa»

3. ObC «Znanium.com

4. «["apanTy» — CrIpaBOYHO-TIPABOBAs CHCTEMA

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

MarepuanbHO-TEXHHUYECKOE OOecreueHre M0 pealnu3alud AUCHUIUIMHBL OCYILECTBIISECTCS B
cootBercTBUU ¢ TpeboBanusMu @I'OC BO no nanHoi#l 06pa3oBaTenbHON IporpaMMe.

12. JIs1s1 CTy/IeHTOB, 00Yy4AKIIMXCS C MCII0JIb30BAHUEM JUCTAHINOHHBIX 00pPa30BaTe/JbHbIX
TEXHOJOI Ui

[Ipy wncnonb30BaHMK 3JEKTPOHHOTO OOYYEHMsS] M JAMCTAHIMOHHBIX 00pa30BaTENbHBIX
texHonoruil (manee 30 u JJOT) 3aHATHS MOTHOCTHIO WM YACTHYHO MPOBOASTCS B PEKUME
onsaiiH. O0BbEM TUCHUIUIMHBI U paclpesielieHHe Harpy3ku Mo BujaMm paboT COOTBETCTBYET II.
4.1. Pacnipenenenue 6amioB COOTBETCTBYET M. 6.2 TMO0 MOXKET ObITh U3MEHEHO B COOTBETCTBUU
¢ pemennem kadeapsl, B ciaydae nepexona Ha 0 u JIOT B mpormecce oOyuenusi. Pemienue
kadenpsl 00 UCMONB3yeMbIX TEXHOJOTHSIX U CUCTEME OIEHUBAHUS JOCTHKEHHUI 00YJaroIuXcs
MNPpUHHUMACTCA C Y4Y€TOM MHCHHA BCAYHICTO IMperoaaBaTre/idi W AOBOJUTCA 10 CBCACHUA
oOyJaromuxcs.
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MMPMJIOXEHUE 1
AHHOTanus K paboyeil nporpaMMe AUCIUILTAHBI

“AHajuTHYecKas Xumusa’”

o0pa3oBaTeNbHOI MPOrpaMMbl BBICILIETO 00pa30BaHUs
MIPOrPaMMBI CIICIIUATUTETA
04.05.01 - “dynpamMmeHTaIbHAS U MPUKJIATHAS XUMHUA”
HaIpaBJIEHHOCTh “AHaJIUTHYECKasi XUMus”’

Tpynoemkocts nucuuruinnbl: 17 3E (612 akageMuueckux 4acoB)
Cemectp: 3,4 (ounas ¢popma 00y4IeHus)
®dopma MpOMEKyTOYHOU aTTecTaluu: 3aueT, sk3ameH (3,4 cemectp)

ConeprkaHue TUCIHUILTAHBI

MeTponornuecKkue OCHOBBI AHAIMTHYECKOW XHMHH; OTOOpP W TOATrOTOBKAa Mpod K
aHajau3y, TEPMOJUHAMUKA M KHUHETUKA XUMHUYCCKUX PEAKUUHA U IPOLECCOB; XUMHUYECKUE
PaBHOBECHSI; OCHOBHBIE THIIBI XUMUYECKHUX PEAKLIUM, UCIIOJIb3YEMBIX B aHAIUTHYECKON XHMHH;
METO/ABl pa3felieHUs M KOHIEHTPUPOBAHUSA; XpoMmarorpapuueckue MeETOAbl;  XMMHUYECKHe
METO/BI; CHEKTPOCKOIIMYECKHE METOAbI, AIEKTPOXMMHUYECKHE METOJbl;, AaHAIN3 pealbHBIX
00BEKTOB; IPAKTUKYM [0 aHATUTHYECKON XUMUU.
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