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1. CtpykTrypa n 0011251 TPY10€MKOCTDH AUCHHIIINHBI

OO61mas TpyA0eMKOCTh JUCHIHUIUTHHBI COCTaBIsIeT 4 3aueTHbIe equHuIb (144 gaca).

Ounas hopma oOydeHust

Kypc 1

Cemectp 2

Jlekuun 18
[TpakTHueckue (cemuHapckue) -

3aHATHUS

JlaGopaTopHble 3aHITHS 36
KoHcynbpTanuu -

WTOro aytMTOpHBIX 3aHITUH 54
CamocrosiTenpHas padoTta 54

KypcoBast pabota -

dopma KOHTPOJIS

DK3aMeH 36
3aueTt -
O0111ee KOJIMYECTBO YaCOB 144

2. lleqiu ocBOEHUSI TUCIUILIHHBI:

[IperonaBanye TUCIMILIMHEI TpeaycMaTpuBaeT (GOPMUPOBAHUE W Pa3BUTHE 3HAHWH, YMEHHN U
HaBBIKOB M0 (YHAAMEHTAJIbHBIM TEOPETUYECKUM U HSKCHEPUMEHTAJIbHBIM OCHOBAM aHAJIUTHYECKOM
XMMHU U WX TPUMEHEHHE B MPaKTHYECKOW oOnacTh. JlaHHas JMCHUIUIMHA CIIOCOOCTBYET BHIPAOOTKE Y
CTyZIEHTa HMHTEpECAa K MCCIENOBATEIbCKON NEATEIbHOCTH W IPUMEHEHUIO IOJyYEHHBIX 3HAHUN IIPU
BBITTOJIHEHUH KYPCOBBIX U BBIITYCKHBIX KBAJTU(PUKAIIMOHHBIX Pa0OT.

OCHOBHBIMHU 3a7a9aMM AUCHHUILIUHBI SIBJISIOTCSH:

1. ®opmupoBaHHE TBOPUYECKH pPAOOTAOIMUX OakalaBpOB C PAa3BUTHIM HAYYHBIM MBINIICHHEM,
o0nafamux HEoOXOJUMBIM 3aMacoM 3HAHUN B 00JAacTH aHATUTHUYECKOW XUMHUH, CIOCOOHBIX
WCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS NPHU PEIICHHM MPAKTUYECKUX 3a7ay, MPOSBISS IPU 3TOM
CaMOCTOATEIBHOCTh U UHULIUATUBY.

2. OsrnameHue KOJIMYSCTBEHHBIMA XUMHYCCKHUMH H (PU3UKO-XUMUICCKUMHU METOJaMH aHAIIN3a, YTO
MO3BOJIUT B AANbHEHIIIEM OCYIIECTBIIATH CTYJEHTY €ro Npo(heCCUOHATBHYIO IeATETbHOCTb.

3. Mecro aucuumiannsl B ctpykrype OITIOII 6akanaBpuara
b.1.B.14. YacTtb, popmMupyemasi ydacTHUKAMHU 00pa3oBaTebHbIX OTHOLIeHUI bioka 1

JuctumimHa «AHATUTHYECKass XUMHUS» SBIISCTCS y9eOHOW NUCIUIUTMHON YacTh, GpopMupyemMon
y4acTHUKaMU 00pa3oBaTeNbHBIX OTHOIIeHH bioka locHOBHOI mpodeccroHanbHO 00pa3oBaTeabHON
nporpammbl (mamee — OIIOIT) wanpaBieHuss MoAroToBku «®Dusmka», KBamuduKanus (CTEIeHb) —
Oakanasp.

JIns yCHenrHoro OCBOSHUS JUCHUIIIHHBI « AHATUTHYECKAs XUMUS HEOOXOIMMBI 3HAHHS, YMEHHS
¥ HaBBIKM, COPMHUPOBAHHBIE B TpOIECCe M3YyUSHHS TUCHHUIUIMH: «XHUMUs», «Maremarukay, «OOmas
buznkay.



TpebGoBaHusI K «BXOAHBIM» 3HAHUSAM, YMEHHUSM U TOTOBHOCTSAM OOYYAroIIErocsl MpPU OCBOCHUU
JUCHUITIINHBI ((AHaJ'II/ITI/I‘—IeCKaH XUMUSD).
3HaTh:
1) OCHOBBI XI/IMHLIGCKOP'I HaYKI/I KaK O6J'IaCTI/I COBpeMeHHOFO €CTCCTBO3HAHMUsA, XHUMHUYCCKHX
MpEeBpallCHNI HEOPraHWYECKUX M OPraHUYeCKHX BEIIECTB, KaK OCHOBBbl MHOTHX SIBIICHUU >XUBOU U
HEXMBOW MIPUPOJIbI; YIITyOJIeHUE NPEeACTaBIECHUI 0 MaTepruaibHOM €AMHCTBE MUpA.

YMmeTh:

1) camMOCTOSTENbHO OMPENeNsTh LEIH CBOEro OOydYeHHs, CTaBUTh W (OPMYIUPOBATH Ui CeOs
HOBBIC 3aJa4Yul B yqe6e U TI03HABATEIbHOU ACATCIIBHOCTH, PAa3BUBATb MOTHUBBI W HUHTCPCECHI CBOEN
MMO3HABaTEIILHOM JAeSITEIbHOCTH,

2) YCTaHaBJIMBATG CBA3M MCEXKAY PEAJIBHO Ha6J'IIO}1aeMI)IMI/I XUMHWYCCKUMU SBJICHUSIMU U
mpoleccamMy, TMPOUCXOAAIIUMU B MHUKPOMHUpPE, OOBACHATH MPUYUHBI MHOTO0Opa3wsi BEIIECTB,
3aBUCUMOCTh MX CBOWMCTB OT COCTaBa U CTPOCHUSA, a TAKKEC 3aBUCUMOCTDb NMPUMCHCHUA BCUICCTB OT HX
CBOICTB;

3) HUCIIOJIB30BATh I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaI_[I/IOHHI)Ie TEXHOJIOTMH, AKTHUBHO IIOJIbB30BaTHCA
CIPaBOYHBIMU MaTepUaIaMH U y4eOHOU JIUTEepaTypor 0 XHUMHUH.

Baanern:

1) ocHOBaMU XMMHUYECKON IPaMOTHOCTU: CIIOCOOHOCTBIO aHATU3UPOBATh U OOBEKTUBHO OLIEHUBATh
KU3HEHHbIC CHUTYyallud, CBA3aHHBIE C XMMHUEH, HaBBIKAMH O€30MacHOr0 OOpalleHUs C BElIECTBAMH,
UCIOJBb3YEMBIMA B TIOBCETHEBHOM »W3HU; YMEHHEM aHaJIM3UpOBaThb W IUIAHUPOBATH 3KOJOTUYECKU
Oe3omacHoe MoBe/IeHHUE B LEJISAX COXPAHEHUS 310pPOBbS U OKPY>KaIOIIEeH Cpe/Ibl;

2) mpelCTaBiICHUSMH O 3HAUEHUU XMMHUYECKOW HAyKH B PEIICHWU COBPEMEHHBIX 3KOJIOTHYECKHX
npoOJeM, B TOM YHUCIIE B IPEIOTBPAIICHUN TEXHOTEHHBIX U SKOJOTMUYECKUX KaTacTpod;

3) nepBOHaYaJIbHBIMH CUCTEMAaTU3WPOBAHHBIMU MPECTABICHUSMU O BEILIECTBAX, UX MPEBPAIICHUIX
Y IIPaKTUYECKOM NPUMEHEHUH, TOHATUIHBIM allapaToOM U CUMBOJNYECKUM SI3bIKOM XUMUM;

4) yCTHOM M MUCbMEHHOM peubl0, MOHOJIOTUYECKOW KOHTEKCTHOU PEUblO.

JuctuninHa «AHUIUTHYECKAsT XUMHS) HMMEET JIOTMUECKYI0 M COJEP)KaTeIbHO-METOIUYECKYIO
B3aMIMOCBSI3b C TMOCIEAYIONMMHU JUCHUIUIMHAMU U TMPAaKTUKaMH y4eOHOro IUIaHa, a WMEHHO:
«MonekynspHas  ¢usuka», «OOmas  ¢usuka», «OCHOBBI  reojorMd. [ €oTeKTOHUKa U
reoguHamMuKay,«bruodusnkay, «dxonorusy», «I'eoxumus», « HaHOTEXHOIOTHU 1 HAHOMATEPUATBIY.

4. TpeOoBaHus K pe3yJibTATAM OCBOCHMS AUCHUTIITHHBI

W3ydenue IUCHMIUIMHBI «AHATUTHYECKAs XUMUs» Ipeanojaraet (popMUpOBaHHE y CTyAEHTa
cnenyromuxynusepcanbabix (YK) u npodeccuonansubix (IIK)komneTenmmii:

e (CnocobeH ompenensiTh Kpyr 3ajJad B paMKaxX IMOCTaBJICHHOH €N U BHIOMPATh ONTUMAJIbHBIE
CHOCOOBI UX PEIICHUs, UCXO/s M3 JIEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIMXCS PECYpPCOB U
orpannuyeHuii(YK-2).

e CmocobeH K  OKCIUTyaTallud  DJEKTPOHHBIX  NPUOOPOB M CHCTEM  pa3IMYHOTO
HazHaueHus(ITK-5).

B pesynbrare 0OCBOCHUS NUCIUILIMHBI 00YYaIOIUICs JOKEH:

3HaTh:

1. OcHOBHBIE TEOPETHYECKHE TTOJIOKEHUS, JISKAIME B OCHOBE XUMHUYECKUX U (DU3UKO-XUMHUIECKUX
METOJIOB HaeHTUUKauu U onpeaeneHus semects (YK-2, T1K-5).

2. Ilpupony w CymIHOCTH SIBIEHHUW M TIPOLIECCOB, JIEKAIIMX B OCHOBE XUMHUYECKMX U (U3HKO-
xuMudeckux MetosioB ananm3a( YK-2, I1K-5).



3. Crneuu¢puuHOCTh aHATTUTUYECKOT'O CUTHAJIA U OCOOEHHOCTH €T0 U3MEPEHUs B PA3IMUYHBIX METOAAX
anamm3za (YK-2, I1K-5).

4. OCHOBBI XMMHUYECKHUX METOJIOB KaueCTBEHHOTO0 M KOJMYECTBEHHOI'O aHajiM3a — creuuduyeckue
peaxkiuu, AefcTBHE TPYNIOBBIX PEareHTOB, OCHOBBI IPABUMETPHUYECKOI0 M TUTPUMETPHUUECKOTO
anamm3za (YK-2, I1K-5).

5. OCHOBbl (PU3UKO-XMMUYECKHX METOJOB aHAIM3a: ONTHYECKHX, JJIEKTPOXUMHUYECKHX U
xpomatorpapuueckux (YK-2, I1K-5).

6. Meronpl M crnocoObl BBIMOJHEHHS KAueCTBEHHOIO aHajiu3a, METOJbl OOHApy>KEeHUs
HEOpraHMYecKuX KaTuoHOB U aHMOHOB (YK-2, [1K-5).

7. Meronpl, IpUeMbl U CIIOCOOBI BBIITOJHEHUS! XUMHUYECKOT0 U (PU3NKO-XUMUYECKOT0 aHalIu3a JJis
YCTaHOBJICHHSI KAYECTBEHHOT'O COCTaBa U KoyinuecTBeHHbIX onpenenenuit (YK-2, I1K-5).

8. Mertonpl pa3ieneHusl BELIECTB (XMMHUYECKHe, XpoMmaTorpaduueckue, skcrpakunoHube) (YK-2,
I1K-5).

9. OcHOBHBIC TIOJIO)KCHHSI TECOPUU y4YeTa TOTPEIIHOCTEH aHajdu3a M CTAaTHCTHYECKOW 00paboTKh
pesyiabraroB aHanuza (YK-2, I1K-5).

10. IlpaBuna TexHUKH O€30MAaCHOCTH M PAabOTHl B XMMHUYECKOM J1a0OpaTOpuu U C aHATIUTHYECKOU
annaparypoit (YK-2, IIK-5).

Ymern:

1. CamocrosiTenibHO paboTaTh C Y4eOHOH M CIIPaBOYHOM JTUTEPaTypoil MO aHAIUTUYECKOW XUMHH
(YK-2, I1K-5).

2. IlpaBuUibHO MCHOJIB30BAaTh HOMEHKJIATYPY HEOPraHWYEeCKUX M opraHndeckux coeauHenuit (YK-2,
[IK-5).

3. Tlonb3oBaThCsi OCHOBHBIMU PEAKTHBAMHM, PACTBOPHUTENAIMH, XuMudeckoi nocyaoi (YK-2, I1K-5).

4. TOTOBUTH PacTBOPHI C 3aJJaHHOM KOHIIEHTpanuel pacTBopeHHbIX BemecTs (YK-2, TTIK-5).

5. TlpoBomuth 1a00OpaTOpHBIE OMBITH, OOBSACHATH CYIIHOCTb KOHKPETHBIX peakuud U Hux
aHanmuTH4yeckue 3PQexTsI, opopMIATH pe3ysbTaThl IKCIEPUMEHTAIbHON pabOThl B BUJE OTYETa
(YK-2, IIK-5).

Buagern:

1. Bnanerp OCHOBHBIMM IpUEMAMH M TEXHUKOH BBIIIOJIHEHUS HKCIEPUMEHTOB, UMETh HABBIKU
paboThl ¢ pU3NKO-XxUMHUYECKUMU Tipubopamu u yctanoBkamu (YK-2, [1K-5).

2. HaBbikamu 00paOOTKH pe3yJbTaTOB 3KCIEPUMEHTa U (HOPMYyTUPOBaHUS MPAKTHUYECKUX BBIBOJOB
(YK-2, TIK-5).

OOmuM CcpeacTBOM KOHTPOJSI SIBJISETCS BBEJICHHAasT B YHUBEpPCHUTETE OaUIbHO-pEHTHHIOBas
cucTeMa OLICHKH YCIIeBAEMOCTH CTY/ICHTOB CIeIIMaINTeTa U HallpaBJIeHUH OakaiaBpHuara.

[Ipu npoBeneHUM ydeOHBIX 3aHATHH oOecredyuBaeTcs pPa3BUTHE y OOYyYaroIIMXCS HaBBIKOB
KOMaHJTHON paboThl, MEKIMYHOCTHONH KOMMYHUKALIMHU, MIPUHATUS pEIICHUH, JUIEepCKUX KadecTB. [lyis
9TOT0 HCIOJIB3YCTCA MPOBCACHUC HHTCPAKTUBHBIX .]'IeKHI/II\/’I, IpYyIIIOBBIX }IHCKYCCHﬁ, POJIEBBIX HIP, a
TaKKe MaTepuajbl Ha OCHOBE pe3yJbTaTOB HAyYHBIX HCCIEAOBAHHM, B TOM 4HCIE C YYETOM
pPErHOHANIBHBIX OcOOeHHOCTeH MpodeccHoHaNbHON /eATeIbHOCTH BBIMYCKHUKOB M TOTpeOHOCTEH
paboronareneii.



5. Conepxanue U yueOHO-MeTOAMYECKAS KAPTA AUCHUNIHMHBI

Taoauna 5.1
CamocrosiTesibHasi padoTa Koamyecrso
Homep HanmeHoBaHue TeM (BONPOCOB), T—— cTynenTOR P ®opmbl 0ajioB Jlutepatypa
HeaeJaun H3y4YaeMbIX IO HaHHOﬁ AUCHHUIIINHE KOHTPOJIsAA
J_ | a1ab Copep:xanue Yacsl min max
BBenenue OO011e TeOPEeTUIESCKUE OCHOBBI
1-2 B AHAJINTHYECKYI0 XUMHIO AHAIIMTUICCKOH XUMUH.
OCHOBHbIE Pa3/IeNbl COBPEMEHHOI KadgecTBeHHBIN 1 KOJIMYECTBEHHBIN
aHanuTuueckor xumun. Kparkuit ananu3. O6was cxema
HCTOPUYECKUM OUEPK Pa3BUTHUSA AHAINTUICCKOIO ONPCACIICHNUA.
AHATMTUYECKON XUMUU. OO0wwmi X0/ aHaIM3a BeecTBa
TeopeTnuecKne 0CHOBbI (oOHapysKEHHME KATHOHOB I
XHMHIECKOro KAaYecTBEHHOr0 annoHOB).[IpuMeHeHre HEKOTOPBIX
S — MOJIOKEHUH TEOPUH PaCTBOPOB
. 3JICKTPOIIUTOB, 3aKOH JICHCTBYIONTUX
KadecTBeHHBIN aHAHM3 KATHOHOB U o KOHCIICKT.
Macc B aHAJIMTUYCCKON XUMUHU. “L
aHMOHOB. AHAJIUTHYECKAS YCTHBII
CunbHbIC U CTa0bIe SIEKTPOIUTHI. 5 0 5 [1]-[12]
KJaccuuKaus KaTHOHOB TI0 TPYIIIaM 2 4 ompoc,
1 UX CB3b C IEPUOIUIECKON CHCTEMOM. “‘c’t‘;‘mT"BKa "
odopmieHne
AHanuTudeckas KJEaCCI/I(l)I/IKaHI/IH § 126, paboTs!
aHUOHOB. [IpOOHBIN U cCUCTEeMaTHYECKUI
aHaJIH3.
Th u mpaBmia paboOTel B XMMHYECKOU
naboparopun. [locyna, obopynoBaHue,
PEaKTHUBBI.
JIao. padora Nel.
TexHHKa BBIIOIHCHUS aHATUTHYCCKUX
peakumii
Teopernyeckue 0CHOBBI IMoxroroeka 0Opasiia K aHAJIK3Y.
34 XHMHYECKOr0 KOJHYECTBEHHOT0 D) 4 Cpenmsist ipo6a, oT60p cpeHeii 5 0 5 [1]-[12]
aHaAIM3a MPOOBI KUIKOCTH, TBEPIOTO Teja
(omHOpOHOM 1




Knaccugukamus meronos
KOJIMYECCTBCHHOI'O aHAJIM3a.
TpeboBanus, MpebBIseMbIE K

HEOJTHOPOTHOM ). Macca mpoOsI.
PactBopenue npoObI win eé
CILJIABJICHHE C COJISIMH.

peakuusIM B KOJIMYCCTBEHHOM aHaIU3eC. Knaccuduxanus norpemnocrei Koncmexr,
I'paBuMeTpUYCCKUIT aHATTU3. (ommO0K) KOJTUIECTBEHHOTO YCTHBII
Krnaccudukaius MeTon0B aHaiM3a. orpoc,
T'ereporennsie paBHOBECHS B [OArOTOBKA H
IpaBUMETPUYECKOT0 aHaIu3a (METox CTEPOTrCHHbIC PABHOBEC 3 otbopmreie
OCaXIICHHS, OTTOHKH). CHCTEME 0CaZ0K — HACHIIEHHBIN 1136 paGoTBI
Cratuctrueckas 00paboTka pacTBOp MajgopacTBOPUMOIO
pe3yIbTaTOB KOJIUYECTBEHHOIO aHAIN3A. JJIEKTPOJIUTA U HX POJIb B
AHAIUTUYECKON XUMUHU.
JIa6. pabora Ne2. IIponsseneHne pacTBOPUMOCTH.
OCHOBBI KaUe€CTBEHHOT'O aHAJIN3a Vernoue 00pazoBaHus 0CaIKOB
KAaTUOHOB U AaHUOHOB MaJIOPpAaCTBOPUMBIX DJICKTPOJIUTOB.
Bnusinue pa3nuyHbIX GakToOpoB Ha
MOJHOTY OCaXIEHHSI U PaCTBOPEHHE
0CaJIKOB.
Teopernyeckue 0CHOBBI Hzmeputenbras nocyaa. CocoOs
5-6 THTPUMETPHIECKHUX METOI0B BBIpAJKCHHA COCTaBa paCTBOPOB U K;:Tc:;?
aHaJIM3a BBIYMCIICHUE B PA3JIMYHBIX METOAAX onpoc,
CyILHOCTb THTPHUMETPHH. TUTPUMETPUUECKOr0 aHAIU3a. [IOATOTOBKA I
Knaccudukanust THTpEMETPUUECKUX Tutposanue. Touxa oopmterne
MeTO10B aHanm3a. Criocobbl U METOIbI DKBUBAJICHTHOCTH M KOHEYHAs TOYKa n1a0. pabotbl
tutpoBanus. TpeOoBaHUS K PeaKIHsM, THTPOBAHHUA. [1]-[12]
UCIIOJIE3YEMBIM B THTPUMETPHH. CrannapTHpie 1
Crnoco0Obl IPUTOTOBJIEHHS M yCTAHOBKU CTaHTapTU3MPOBAHHEIC PACTBOPEL.
KOHIICHTPALNH pabOYHX pacTBOPOB. [lepsutnbIe cTaHAPTH 1
PacdeTsl B THTPHMETPUYECKOM aHAIH3E. TPeOOBAHMUS, PETBABIAEMBIE K HHM.
®ukcananbl. To4HOCTB
JIa6. paGoTa Ne3 TUTPUMETPUIECKOTO aHAIN3A.
OCHOBBI TPAaBUMETPUUECKOTO aHAIN32
Teopernyeckne 0CHOBBI KucnoTHo-0CHOBHEIE PaBHOBECHUS U
7-8 | KHCJIOTHO-OCHOBHOI'O TUTPOBAHUS X POJIb B AHATTUTHYECKOH XUMHH. K;’:TC:S;T
CyuiHocTtb KHCJIOTHO-OCHOBHOI'O HonsTHE 0 MPOTOTUTUIECKOH orpoc, [1]-[12]

tuTpoBaHud. llepBuuHble CcTaHmApTHI

TCOPUHU KUCJIIOT U OCHOBAaHHM.

IIOArOTOBKAa U




A1 pacTBOPOB KHUCJIOT U IICI0YCH.

HpOTOJ'II/ITI/I‘IeCKI/Ie paBHOBECHA B

odopmiieHHEe

CrangapTu3aiysi pacTBOPOB KHCIOT H Bosie. KOHCTaHTBI KHCIIOTHOCTH H n1ab. padote!
HIETI0UECH. Kpussie TUTPOBAHUSL. OCHOBHOCTH, WX TOKa3zaTenu. Pacuer
NHpukaTopsl B METOJIE HEUTpaATU3aIUK. pH B pacTBOpax mpoTOJUTOB.
I'unponus u ero uCnonbp30BaHUE B
JIa6. paGoTta Ne4. aHaJIMTHYeCKON xumun. KoHcTaHTa 1
KomnuectBeHHoe onpezeneHne KUCIoT crenenb ruaponusa. bypepHbie
Y OCHOBaHHUU METOZOM KHUCIOTHO- CUCTEMBL.
OCHOBHOTO TUTPOBAHHUS
9 1 PYBEXKHAS ATTECTALIMS [TonroroBka k 1 py0OexHoH Kowmmbrorepn 15 [1]-[12]
oc
arrccrannu TECTUPOBAHUE
Teopernyeckue 0CHOBbI METOA0B [Ipumenenue B aHanuze
9-10 OKUCIUTEILHO- OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX
BOCCTAHOBHUTEJLHOI'0 THTPOBAHMSA peaxuuit. OKnCTHTeTHHO-
CyIHOCTb OKHUCIIUTENBHO- BOCCTaHOBHUTEJIBHBIC Komucrexr,
BOCCTAHOBUTENBHOIO THTPOBAHHS. noreHuanbsl. KoHCTaHTBI paBHOBECHS YCTHBIH
PeaKIHH OKHCIIEHNA-BOCCTAHOBICHHS OKHUCJIUTEIBHO-BOCCTAHOBUTEIILHBIX ompoc,
. (9] IOATrOTOBKA U
CKOpOCTh ¥ MEXaHHU3M PEAKINH peakuuii. OCHOBHbIE HEOPI'aHUUECKHUE oopreHte s (1]-[12]
OKMCJIEHUA-BOCCTaHOBJIEHUS. Penokc- H OpPraHuiCCKHUE OKUCIIUTEIN 1 71a6. paBoTEI
MHMKaTOpbl. MonspHas Macca BOCCTaHOBHTEIH, UCTIOIb3yEMBIE B
9KBUBAJICHTA B PEAKIUAX OKUCIICHUS- ananuse. KonnuecTsenHas
BOCCTaHOBJICHUS. KpUBbIE TUTPOBAHHUS. XapaKkTCPUCTHKA MOTHOTHI
Wuukatopsl. [lepMaHraHaToMeTpHs. HPOTCKAHNS OKNUCTNTEIBHO-
Vonomerpust. JIUXpOMATOMETPHS. BOCCTaHOBHUTEILHBIX PEAKITHI.
Wunukatopsl. Paboune pacTBOpHLI
[IpakTHyeckoe MpUuMEHEHHUE.
Jlad. padora NeS.
OCHOBEHI TEpPMaHTaHATOMETPHUIECKOTO 1
JIUXPOMaTOMETPHUECKOTO METOI0B
aHanmm3a
TeopeTnyeckue 0CHOBbI METOA0B KommuiekcHbie coeTuHeHNs U
11-12 KOMILJIEKCOHOMETPHYECKOI0 opraHuyeckue peareHTsl. CBOICTBA K;:TC:;II;T 5
THTPOBAHMS KOMIUTEKCHBIX COSIMHEHNH, onpoc, [1]-[12]




OO0m1as xapaKTepuCTHKa METOAA
HCIIOJIb30BaHUS PeaKIuil
KOMITIIEKCOO0Opa30BaHus B
aHAIMTUYECKON XUMUU. PaBHOBECHE
peakuuii KOMIUIEKCOOOpa30BaHHUs.
KoncranTs ycroitanBoctr. CymHOCTb
MeToJ1a KOMIUIEKCOHOMeTpHH. Paboune
pactBOpbl. KprBble TUTpOBaHUS.
WHnukatopsl.

Teopernyeckue 0CHOBbI METOA0B
0CaANTEJIbHOI0 THTPOBAHUA
CyImHOCTh 0CaIUTENFHOTO TUTPOBAHMS.

TpeboBanus, mpebIBIsIEMbIE K
peakuusM ocaxxaeHus. Kinaccudukauuns
MeTo10B. CITocoObBI TIPOBEICHUS
0CaIUTENFHOTO TUTPOBAHUS, KPUBBIE
TUTPOBAHU, UHAUKATOPHI METO/1A
OCaIUTEIBLHOrO TUTPOBAHUSL.
Aprentomerpusa. CymHOCTh METOAA.
IIpumeHeHue apreHTOMETpUH.

Jlao. padoTta Ne6.
OCHOBBI KOMITICKCOHOMETPHUYECKOTO U
apreHTOMETPHYECKOTO METOJIOB aHAIH3a

UCIIOJIb3yEeMbIE B aHAJTUTUIECKON
xumuu. Mcnonb3oBanue
KOMITIIEKCOOOpa30BaHuUs IS
oTpeeNieHHs, MaCKUPOBaHHS HOHOB,
VISl PACTBOPEHUSI OCAKOB, AJIS
WU3MEHEHUS MOTEHIIHANA U JIp.
OcoOenHoctu
KOMIIIIEKCOOOPa3yIOIIUX
OpPraHHYECKHX PEarcHTOB.
KOMHHGKCOHBI, UX TPUMCHCHUE B
XUMUYECKOM aHaJIn3e.

NOJIrOTOBKA U
odopmieHHe
na6. paboTsI
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BBenenue B pM3HKO-XMMUYECKHE
METOAbI AHAJIHU32
OO0m1as xapaKTepHCTHKa
WHCTPYMEHTAIILHBIX METO/IOB aHAITU3A.
Kiaccuduxarus ®XMA. Tonstre 06
aHAJIMTUYECKOM CUTHale B (PU3HKO-
XUMU4ecKOM aHanmu3e. OCOOeHHOCTH
AHATMTUYECKAX CUTHAJIOB B
CIICKTPAJIbHBIX, SJICKTPOXUMHUUCCUX 1
XpoMarorpapu4ecKux MeToaax.
OnTuveckre METO bl aHATN3A.
Kiaccudukarus onTHaeckux METOIOB

aHann3a. OCHOBHOH 3aKOH (POTOMETPHH.

®otomerpust. CnexrpodoTomeTpus.
Pedpakxromerpus.

JIa6. paGora Ne7.
dotomeTpHruecKkoe OnpeeeHIe
coziepxKaHus Meu B pactBope. OCHOBBI
pedpakToMeTpun

CriocoOsI perucTpaniu
AHAJTMTHYECKUX CUTHAJIOB.
JIuneiiHble U HKCIIOHEHIMAJIbHBIE
CBSI3U MEXy KOHLICHTpAIuen u
AHATTUTHYIECKUM CHUTHAJIOM.

Meron crieKTpohOTOMETPHH, €TO
cymiHocTh. [IpuHIMnuanpHas cxema
cnektpodoromerpa. Haznauenue
OCHOBHBIX y3JI0B (MCTOYHHKA
HA3Iy4E€HUs, MOHOXPOMATOPa,
KIOBETHI, (poTOMETpa).
Pedpakromerpus: cymHocTs MeTOAA
U MPUHITUITHATBHAS CXeMa
pedpakromeTpoB. O6IaCTh
AHAJTUTHYIECKOTO TIPUMCHEHHSI
pedpakToMeTpHH.

Komncrekr,
YCTHBII
orpoc,
HOATOTOBKA
odopmiieHHEe
n1a6. paboTsI

[1]-[12]




3.]'IeKTp0XI/IMI/I'leCKI/IeMeTOJILI

DdusznyecKkue OCHOBEI

15-16 aHaIM3a HOTEHIIHOMETPHIECKOTO METO 1A Konenexr,
Knaccugukanuys 3neKTpOXUMHAYECKUX aHanu3a: 3akoH HepHera. };C;;(f;ﬂ
METOJIOB aHAIM3A. OJeKTpoAbl, IPUMEHIEMBIE B [IOArOTOBKA I [1]-[12]
IToTeHnIMOMETpUYECKUI aHATINS. uoxomerpuu. Onpeneneuue pH odopmnere
IToTeHmoMeTpuyeCKOE TUTPOBAHHUE. pacTBopoB.CyIHOCTE 1a. paGott
Konnykromerpuyeckuii aHanus. KOHIYKTOMETPHIECKOTO METOAA
ITpsmas konaykTOMeTpHst. OCHOBHBIE aHanu3a: 3akoH Oma. IIpumenenue
nousitus. [lonsporpaduueckuii MCTONa KOHAYKTOMETPUH B
aHanmus3.YpaBHeHue MipkoBuya. HAIMTHICCKUX TCTLAX.

CymHocTh MeTo/1a nossporpaduu.
JIad. padoTa
Ne8.[ToTenmomerpuaeckoe
ornpenesneHne KOHUEHTPALUN HOHOB
BOJIOPOJIa B BOJAHBIX PacTBOPAX.
Konnyxkromerpus. Onpenenenue
BEJIMYMHBI yIETbHON
JIEKTPOIPOBOJAHOCTH B MUHEPAJIBHBIX
BOJAX
O01mas xapaKkTepuCTHKA METO/I0B Hcropust OTKpBITHS METOA
17-18 | pa3nejieHHs1 1 KOHUEHTPUPOBAHUS Xpomarorpaun.
XpomartorpadudecKie MeTObI. OcHOBHBIE THITHI cOPOEHTOB. CIIOCOOBI
DKeTpaKuus THOTY4EHHUs XPOMATOrPaMM. Konerexr,
KIacCH(HKAIIS METOMIOB PA3TeeH s i I'padmueckoe n3o0pakeHme YCTHBIH
KOHIIEHTPHUpOBaHHS. OCHOBHBIE XpoMaTorpamMM | UX pacmupoBKa HO;EIT’(‘)’;;(a ; [1]-[12]
XapaKTePUCTUKH Pa3HOBHIHOCTEH AHAIIHTIIECKHE BOSMOKHOCTH oQopmitenue
xpomatorpaduu (ra3oBasi, KUAKOCTHASL, MeTO/la XpoMaTorpadu, Kpyr 6. PaGorer

TOHKOCJIOHHA).

HonnooOMeHHas XxpoMaTorpadus.
I"azoBas (ra30->XKHAKOCTHAS U
ra30aacopOLrOHHAs).

Okcrpakmmst. Kimaccndukarms
AKCTPaKIIOHHBIX TpotieccoB. Teopust
9KCTPAaKLMOHHBIX METOJIOB. 3aKOH
pacipeiereHusl.

peniaeMbix 3ana4. [IpumeHenue

MeTo1a XpoMaTorpaduu. DKCTPaKIIHsL.

Yoy 3KCTpaKIMU HEOPraHUIECKUX
Y OPraHMYECKUX COSMHEHHH.
OCHOBHBIE OpraHUYECKHE PEareHThl,
UCIONb3yEMBIE B IKCTPAKIUY
JJIIEMEHTOB.
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JIa6. paGora Ne9.
Xpomarorpadudeckoe u
9KCTPAKIHOHHOE pa3JelICHNe HOHOB

18

2 PYBEXXHASI ATTECTALIUSA

IToaroroBka
aTTeCcTallun

K

2 pyOexHol

KomnetotepH
oe
TECTUPOBaHUE

15

[1]-[12]

UToro

18

36

54

70
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6. O0pa3oBaTe/ibHBIE TEXHOJIOTUHU

Jlekumu, JneKUHU-Oecebl, MPAKTUYECKHE 3aHATHSA, CaMOCTOSTEIbHAas pabdoTa CTYICHTOB
(mOKIIaIbI, MPE3CHTALIHH ).

Jns AOCTIOKEHHs TUIAaHMPYEMBIX Ppe3ysIbTaToB oOyueHHs, B aucuuiuinHe «be3omacHocTh
KU3HEACATEIILHOCTIY UCIIONB3YIOTCS Pa3InuHble 00pa30BaTeIbHBIC TEXHOIOTHH:

1.  HUngopmayuonno-pazéusarowue mexnono2uy, HAIPABICHHbIE HAOBIAJEHHE OOJBIIUM
3amacoM 3HaHMH, 3aIIOMUHAHUE U CBOOOIHOE ONEPUPOBAHNE UMH.

Hcnonb3yeTcst JIGKIMOHHO-CEMUHAPCKUIT METOJ, CaMOCTOSTEIIbHOE M3YYEHHUE JIUTEPATYpH,
NPUMEHEHHE HOBBIX MH()OPMAIMOHHBIX TEXHOJOTHUH JJIsI CAaMOCTOSTEILHOTO IOTIOJIHEHUS 3HAHUH,
BKJIIOYAast UCTIIOIb30BAHNE TEXHUYECKHUX M AIEKTPOHHBIX CPEJICTB MH(OPMAIIHH.

2. JleamenvHocmuvlie NPAKMUKO-OPUEHMUPOBAHHbIE —MEXHOAO2UU, HAlpaBICHHBIE Ha
¢dopmMHupoBaHHE CHUCTEMBI TNPO(YECCHOHAIBHBIX NPAKTUYECKUX YMEHHH TMpH TOATOTOBKE K
NPAaKTHYECKUM  3aHATUSAM,  OOECIICYMBAIOIIMM  BO3MOXKHOCTh ~ KaU€CTBEHHO  BBITIOJHSATDH
poeCCUOHATIBHYIO ACITEIbHOCTb.

Hcnonp3yercst anam3, CpaBHEHHE METOI0B MCCIIE0OBAaHUH, BBIOOP METO/1A, B 3aBUCUMOCTH OT
00BEKTa WCCIENIOBaHUA B KOHKPETHOM IPOW3BOACTBEHHOW CHTyallMd M €ro IMpakTHYeCcKas
peanmu3anusi.

3. Pazsusaiowue  npoOIeMHO-OPUEHMUPOBAHHbIE — MEXHONO2UU,  HAIpaBICHHbIE  Ha
dbopMupoBaHrEe U Pa3BUTHE MPOOJEMHOTO MBIIUICHHUS, MBICIUTEILHON aKTUBHOCTH, CIIOCOOHOCTH
POOJIEMHO MBICIIUTh, BUJCTh U (POPMYIHPOBATH MPOOIEMBI, BEIOUPATh CLIOCOOBI U CPEACTBA AJIS MX
peuIeHus.

Hcnonb3ytoTest BUABI MPOOIEMHOT0 00y4eHHs: OCBEIIEHNE OCHOBHBIX Ipo0ieM 0e301macHOCTH
KU3HEACATCNIBHOCTH Ha  JIGKIMAX, y4yeOHBbIE JUCKYCCHH, KOJUICKTHBHAs  MBICIHTEIbHAS
JESTeIbHOCTh B TPYMIAx MpPU BBHINOJHEHWU IOMCKOBBIX paboT, pelieHue 3ajad IOBBIIICHHOM
cnoxHocTd. [Ipy 3TOM UCHONB3YIOTCS TEpBbIE TPU YPOBHA (M3 HYETHIPEX) CIOXKHOCTU H
CaMOCTOSITENIFHOCTH: MPOOJIEMHOE H3JIOKEHHE Y4eOHOro Marepuajia IMperojaBaTesieM; CO3AaHue
npernojaBaTeNeM NPOOJIIEMHBIX CHUTyalMid, a oOydaemble BMECTE C HHMM BKJIIOYAIOTCS B HUX
paspelieHre; MpernoaaBaTelb JIMIIb CO3/1aeT MPOOJIEMHYIO CUTYallMIO, a pa3pemaioT e€ o0ydJaeMble
B X0JI€ CAMOCTOSITEIIbHON A TEILHOCTH.

4. Jluunocmno-opuenmuposannvle mMexHono2uu 00yyeHus, OOECHEUHBAIONIMNE B XOJE
y4eOHOTo Tpolecca y4eT pa3iiMuHbIX COCOOHOCTEH 00y4aeMbIX, CO3aHue HEOOXOIUMBIX yCIOBHUM
UL Pa3BUTHUSA WX HMHIUBHIYaJbHBIX CIIOCOOHOCTEH, pa3BUTHE AKTMBHOCTH JHYHOCTH B Y4eOHOM
npouecce. JIMYHOCTHO-OPUEHTHUPOBAHHBIE TEXHOJOTMH OOYYEHHS pEaln3yloTcs B pe3yJibTare
WHIMBUIYAIbHOTO OOIIEHMS TpernojaBaTesis M CTYJCHTAa TMPH BbBIIOJIHEHUH JOMAIIHUX
WHIUBHUTyaTbHBIX 33JJaHU, PEIICHIH OJMMITHAJHbBIX 3a/1a4, Ha KCHECTbHBIX KOHCYJIbTAlNsX.

VHHOBalIMOHHBIE CIOCOOBI M METO[bl, MCIIOJIb3yeMblE B 00pa3oBaTENbHOM IIpoLEcCce,
OCHOBAHBI Ha MCIIOJIB30BAaHUN COBPEMEHHBIX JOCTH)KEHUI HAYKU U MH(POPMALMOHHBIX TEXHOJIOTHH.
HampasiieHbl Ha MOBBIIEHUE KadyeCTBAa IMOATOTOBKM IIyTEM Pa3BUTHA y CTYICHTOB TBOPYECKUX
CIIOCOOHOCTEH M CaMOCTOSITENBHOCTH (METOJBbI IMPOOJIEMHOr0 OOYYEHHUs, MCCIIEI0BATEILCKUE
METO/Ibl, TPEHUHIOBbIE (DOPMBI, PEUTHHIOBBIE CUCTEMbl OOYYEHHS M KOHTPOJS 3HAHUU WU 1p.).
Hanenensl Ha akTUBH3aLUI0 TBOPYECKOrO MOTEHIMAIA U CAMOCTOSTEIIBHOCTU CTYJEHTOB U MOTYT
peanu3oBbIBaThCSI Ha 0a3e HHHOBALMOHHBIX CTPYKTYp (HaydHBIX JIaOOpaTopuii, LEHTOB,
MPEANPUITHIA U OpraHu3aluii u ap.).

B nponecce o0ydeHuss HMCIONB3YIOTCSI MHTEPAKTHUBHBIE METOJbl OOYUYEHMs: TBOPYECKHE
3ajaHus, pa3paboTKa MPOEKTOB, padoTa B MalbIX IPYMIAax, HCCIEI0BATEIbCKUNA METOJ] O0yUYCHHS,
JICJIOBBIE U POJIEBBIC UTPBI, KPYIJIBIE CTOJIBI, JUCITYThl, CEMHHAPBHI.

TpaauumoHHBIE JIEKIKU U Ja00paTOPHBIE 3aHATHUS POBOIATCA B (hOPME C UCTIONB30BaHUEM
COBPEMEHHBIX UHTEPAKTUBHBIX TEXHOIOIHH.

Jlexuusa-nuanor — comepKaHue IOAACTCA 4E€pPe3 CEPUI0 BOIPOCOB, HA KOTOPBIE CTYIEHT
JOJDKEH OTBEYATh HEMIOCPEACTBEHHO B XOJI€ JIEKIUH.
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OnnaifH-ceMHHap — pPa3HOBHJIHOCTh BeO-KOH(EpeHINHU, MPOBEJICHUE OHJIAWH-BCTpEY WU
npe3eHTannii uepe3 MHTEepHeT B pexuMe peanbHOro BpeMeHu. Kaxaplii U3 y4aCTHUKOB HaXOJUTCS
y CBOEr0 KOMIIbIOTEpPA (CPEICTBA CBA3M), & CBA3b MEXJIy HUMH NOJAepxkuBacTcs yepe3 MHTepHeT
MOCPEACTBOM 3arpy>KaeMoro NpHJIOKEHHs, YCTAHOBJIIEHHOTO Ha KOMITbIOTEpE KakKJI0OT0 y4aCTHUKA
(Zoom, Meet, Skype u 1p.)

Buneokondepenmmst — ceanc BuaeokoHdepenncsizu  (BKC) — »9sto  TexHOmOTHS
MHTEPAKTHUBHOTO B3aMMOJCHUCTBUS JIByX M 0ojiee yYaCTHHKOB 00pa3zoBaTeIbHOIO Ipolecca s
oOMeHa HH(popMaIHeil B pealbHOM pPeXKUME BPEMEHHU.

TexHonorus  3MeKTpOHHOro  OoOyueHWs  (peamu3yercs TpU  HOMOIIM  DIEKTPOHHOMH
oOpazoBarensHoil cpeapl COI'Y npu  wucnonb3oBanuu pecypcoB ObC, mnpu mnpoBeneHun
aBTOMATHU3MPOBAHHOI'O TECTUPOBAHUS U T. 11.).

Hcnonb3yrorcs O6amibHO-pEUTUHIOBAs CUCTEMa OIEHKU 3HAHHM, TEXHOJIOIMH C MPUMEHEHUEM
JMCTAaHIIMOHHOTO 00y4eHus Ha rmiatdopme «Moodle»http:/Ims.nosu.ru/.

Ilpumeyanus:

1. Bce Buapl yueOHOW paOOTHI MOTYT MPOBOJUTHCS AUCTAHIIMOHHO Ha OCHOBAHWH JIOKAIBHBIX
HOPMAaTHBHBIX aKTOB.

2. B memsx peanM3anuu  WHAWBUAYAIBHOTO  TOAXOJAa K  OOYYCHHIO  CTYJNICHTOB,
OCYIIECTBISAIONIMX Y4eOHBIH Tpolecc IO HWHAWBUAYAIbHOM TPAaeKTOPMU B paMKax
WHIWBUIYaIbHOTO  pabodero IUilaHa, M3Y4YCHHWE  JaHHOW  JUCHUIUTMHBI ~ MOMKET
OCYIIECTBIIATHCSL Yepe3 HMHIUBHIyaJbHbIC KOHCYJBTALUHU IPENojaBaTeNii OYHO, B YaChl
KOHCYJIbTAIlMii, 1O JJIEKTPOHHOM TmouTe, a Takxke ¢ wucnoiabzoBaHueM CiscoWebex,
w1atopMbl TUCTAHIIMOHHOTO 0OyueHust Moodle, nuyHbI KaOWHET CTyAeHTa Ha caiTe
COT'Y, apyrux snemento JOC COT'Y.

7. YueOHO-MeTOAMYeCKOe 00ecniedyeHHe CaMOCTOSATeIbHOI padoThI

CamocrosTenbHas paboTa OOYyYarOLIUXCS SIBIAETCS OJHUM M3 BUAOB Y4YeOHBIX 3aHATHH.
CamocTosTenbHast paboTa IPOBOJUTCS C LIEIBIO:

e cuCTEeMaTH3alMM W 3aKpeIUICHUS IMOJIYYeHHBIX TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX
YMEHUH 00yJaroIiXCs CTyICHTOB;
yIITyOJIeHHS U pacCIIMPEHUsT TEOPETUUECKUX 3HAHUA,
dbopMupOoBaHHS ~ YMEHUN  HUCMHOJb30BaTh  HOPMATHBHYIO, IPABOBYIO,  CIPABOYHYIO
JOKYMEHTAIMIO U CHICIIHATBHYIO JINTEPaTypy;

e popMUpOBaHUS CaMOCTOSITEIPHOCTH  MBIIIUICHHS, CIOCOOHOCTEM K  CaMOpPa3BUTHIO,

CaMOCOBEPILIEHCTBOBAHUIO M CAaMOPEaTH3aIiH;

® Pa3BUTHSA UCCIIETOBATEIBCKUX YMEHUI.

CamocrosTenbHas paboTa 00y4YarOUIMXCsl OCYIIECTBISAETCS Ha MPOTSHKEHUU M3YUYeHHs Bcel
JTMCIUIUIMHBL B COOTBETCTBUH C YTBEP)KICHHOH B Y4eOHOM IUIaHE TPYAOEMKOCTBHIO (Ui OYHOM
¢dopmbl 00yuyeHus 54 yaca) U COCTOUT U3:

e paboTHI CTY/ICHTOB C JICKIIMOHHBIMHU MaTepHallaMi, MOUCKA U aHalln3a JUTePaTyPHBIX TaHHBIX
Y DJIEKTPOHHBIX HCTOYHUKOB HUHGOPMAIIUU 10 3aJaHHOU TEME;
e odopmiieHHs J1abOPaTOPHBIX PabOT;
e BEHITIOJTHEHUS 3aJaHMI U caMocTosATeNbHOM paboTel B DUUOC COT'Y;
M3y4YeHUs TEOPETHYECKOTO MaTepHala JUIsl MOJArOTOBKH K MPAKTHUYECKUM U JIAOOPATOPHBIM
3aHATUSM;
pelIeHUs pacueTHBIX 3a7a4;
BBITIOJTHCHHSI XUMUYECKHX YIIPAXKHEHUN TI0 TEME 3aHSTHS;
paboTHI ¢ TECTaMU M BOTIPOCAMHU ISl CAMOIIPOBEPKH;
MOATOTOBKU K PyOeKHBIM aTTeCTAllUsAM U DK3aMEHY.
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Tewmbl 1 popMbl BHEAYTUTOPHOM CAMOCTOSTEIHLHONU paboThl, €€ TPYAOEMKOCTh COJIEPIKATCS B
paznene 5, Tabmn. 5.1.

CamocrosTenbHas paboTa CTyI€HTOB J0JKHA COOTBETCTBOBATh 00jiee INIyOOKOMY YCBOECHUIO
U3y4aeMoro Kypca, (GOpMHpOBaTh HAaBBIKM HCCIEIOBATENbCKONM pabOThl M OPHUEHTUPOBATH
CTYZICHTOB Ha YMEHHE MPUMEHSITh TEOPETUICCKHIE 3HAHWS Ha TIPAKTHKE.

CamocrosTenbHas paboTa JOKHA HOCUTh CUCTEMaTHYECKUH XapakTep, ObITh HHTEPECHOH 1
TIPUBJICKATEIILHOM IS CTY/ICHTA.

Pe3ynbTaThl cCaMOCTOSATENLHON PabOThl KOHTPOJIUPYIOTCS MPETOIaBaTeNIeM U YUUTHIBAIOTCS
MIPH aTTECTAllU CTyNeHTa (9k3ameH). [Ipu 3ToM mpOBOISATCS: TECTHPOBAaHHUE, IKCIPECC-OMPOC HA
MPAaKTUYECKUX 3aHATHAX, 3aCiIyIIMBaHUE JOKJIAIO0B, MPOBEpPKa MHCbMEHHBIX paboT u T.1. s
MOJATOTOBKH K 3aHATUSAM CTYACHTHl TOJB3YIOTCS YyYeOHWKaMH ¥ YYEOHBIMH TTOCOOMSIMH,
yKa3aHHBIMH B CIIHCKE PEKOMEHJOBAHHOW JUTEpaTypbl, a TaKKe HHTEPHET-UCTOUHUKaMH. Bce
METOJIMYECKUE MaTepHalibl Mpe/ICTaBiIeHbl B cHCTeMEe AucTaHIuOHHOro oOyuyeHuss COI'Y Ha
wiatpopme Moodle (http://Ims.nosu.ru).

Kpurtepun popmupoBaHus oleHOK NPH NPeACTABJIEHUN KOHCIIEKTOB
WIHN JIA00pPaTOPHBIX padoT

1. KOHCIEKT COOTBETCTBYET MPEIJI0KEHHON TE€ME, UMEET BCTYIUICHHE, OCHOBHYIO YacTh U
3aKJIIOUeHUE; B JIabopaTOpHOU paboTe MpelIcTaBiIeHbI Iellb PadOThHI, €e XOJ C OMHCAHUEM
SKCIIEPUMEHTAJIbHON padoThl, clieTaHbl BBIBOJBI IO padote — 2 6.

2. Tema packpbiTa MOJTHOCTBIO, CTYIAEHT MPOJEMOHCTPUPOBAT CIIOCOOHOCTH AHATM3UPOBATH
pa3Hble  TPEJCTaBICHHBIE  PE3yJbTAaThl  TEOPETUYECKUX U AKCIHEPUMEHTAIbHBIX
HCCIeA0BaHUM, MPaBUIBHO BBHIMOJHEHBI BCE PacueThl U MPUBEACHBI YPaBHEHHUS pPEAKIUH,
JlaHa TI0JTHASI XapaKTePUCTUKA MOTYUYEHHBIX XUMUYECKUX COCTUHEHHH — 2 0.

MakcuManbHOE KOJIUYECTBO 0aioB — 4.

8. OueHouHbIe cpeICTBA AJI TEKYIIEr0 KOHTPOJISA YCIIeBAeMOCTH, IIPOMeKYTOYHOI
aTTecTalluu
10 UTOraM OCBOEHMS TUCHUTIIUHBI

Texkymuii KOHTPOJb 3HAHMM TPOBOAUTCA MYTEM OLECHKW BBIMOJHEHUS 3aJaHUM K
MPAKTUYECKUM U JaOOPaTOPHBIM 3aHSATHUSAM, a TAK)KE YCTHBIX OTBETOB, PEIICHUS 3a71a4, BHITIOTHEHUS
XUMUYECKUX YIPAKHEHUHN, BBICTYIUICHHUN C JTOKJIaAaMHu U pedepaTamu, ONEHKH MOATOTOBICHHBIX
CTYAEHTaMH MPE3CHTALUH.

8.1. MeTonnka ¢popMupoBaHus pe3yIbTHPYIOLIEH OLleHKH

MuHMMaNbHOE KOJUYECTBO OaioB, KOTOPOE CTYIEHT MOXeT HaOpaTh B XOJle M3YyYeHUs
Kypca i noJiydeHus 3k3aMena, — 50; makcumanbaoe — 100. bamisl cKimaapIBaroTCA U3 CIIECTYOIMIMX
rokaszaresieil: 3a peryjspHble BBICTYIUIGHHS M pabOTy Ha JEKIHOHHBIX, JIAOOPAaTOPHBIX U
MPAKTUYECKUX 3aHATUSAX, PEeLICHHE 3a7a4 U BBIIIOJHEHHE CaMOCTOSITeNIbHOM paboThl — 10 20 6amioB
3a KaXAbll pyOex; 3a TecTUpoBaHME — 10 15 OamioB Ha Kaxaoil pyOexHOll KOHTponbHOM, 10 30
0aJIJTIOB HA YCTHOM OTBETE.
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BAJIVIBHASA CTPYKTYPA OLHEHKH

MuH. Makec.
dopMa KOHTPOJIA KOI-BO | KOJI-BO
0aJL10B 0aJ10B
Texywian oyenka cTyJeHTa B TeueHue 1-8 Helleau COCTOUT U3: 0 20
e Pabomul Ha 1eKyuaAx 0 4
e Bwinonnenus 3adanuil Ha 1a60pamopPHLIX 3AHAMUAX 0 6
e Buinoanenus oomauinux 3a0anuii 0 6
o  CamocmoamenbHvix pabom 0 4
1-a pybexcnas ammecmayus 0 15
Texkywiaa oyenka ctyaenta B TeueHue 9-17 Henenu cOCTOUT U3: 0 20
e Paoomovl na nexkyusax 0 4
e  Bwinonnenus 3ad0anuii Ha 1a00OPAMOPHBLIX 3AHAMUAX 0 6
e Buinoanenus oomawinux 3a0anuii 0 6
o  CamocmosamenbHbiX paoom 0 4
2-a pybexcnas ammecmayus 0 15
Hmozo 0 70
Macnopr
(hoH/I1a OLIEHOYHBIX CPEJICTB MO JUCITUTIIIMHE
«AHATHTHYECKAS] XUMHUS»
Ne | KonTposmpyemble TeMbl (pa3ebl) Kon HaumenoBanue
JMCHMILTHHBI KOHTPOJIMPYeMOii OLICHOYHOI'0
KOMIIEeTeHI[HHI cpecTBa
1. Tema 1. VK-2, ITIK-5 Co, K, YO, P3, BY,
BBeaeHnue B aHATUTHYECKYIO TK, O
XHMHIO
2. Tema 2. VYK-2, T[IK-5 Co, K, YO, P3, BY,
Teopernyeckue 0CHOBbI TK, 2
XHMHYECKOI0 KAa4eCTBEHHOI'0
aHaJmn3a
3. Tema 3. VK-2, IIK-5 Co, K, YO, P3, BY,
TeopeTn4yecKkue 0CHOBbI TK, D
XHMHYECKOT0 KOJIHYEeCTBEHHOI 0
aHaJIMn3a
4. Tema 4. VYK-2, T[IK-5 Co, K, YO, P3, BY,
I'paBuMeTpHYecKHii aHa N3 TK, D
5. Tema 5. VYK-2, T[IK-5 Co, K, YO, P3, BY,
TeopeTnueckne 0CHOBBI TK, D
TUTPUMETPUYECKUX METO/10B
aHaJIM3a
6. Tema 6. VYK-2, I[IK-5 Co, K, YO, P3, BY,
Coco0bI NPUTOTOBJICHUA M YCTAHOBKH TK, D
KOHIIEHTPAIMH Pabo4HX PACTBOPOB
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7. Tema 7. YK-2, IIK-5 C6, K, YO, P3, BY,
Teopernyeckne 0CHOBbI KHCJI0THO- TK, D
OCHOBHOI'0 TUTPOBAHHSA

8. Tema 8. VYK-2, [IK-5 C6, K, YO, P3, BY,
Kpusbie TurpoBanus. MHaukaTopsl TK, D
B MeTO/le HeHTpaJIu3anum

9. Tema 9. YK-2, [IK-5 C6, K, YO, P3,BY,
TeopeTnueckne 0CHOBbI METO/10B TK, D
OKHCJHUTEIbHO-

BOCCTAHOBHUTEJIbHOI0 TUTPOBAHMSA

10. | Tema 10. YK-2, IIK-5 C6, K, YO, P3, BY,
Ilepmanranaromerpus. TK, D
Hoxomerpus. Jluxpomaromerpus

11. | Temall. YK-2, [IK-5 C6, K, YO, P3,BY,
TeopeTnueckne 0CHOBbI METO/10B TK, D
KOMILJIEKCOHOMETPHYEeCKOI 0
TUTPOBAHUS

12. | Tema 12. YK-2, IIK-5 Co, K, YO, P3, BY,
Teoperuyeckne 0CHOBBI METO10B TK, D
0CAIMTEJIBLHOI0 TUTPOBAHUS

13. | Tema 13. VYK-2, [IK-5 C6, K, YO, P3, BY,
Beenenue B GU3HKO-XUMHYECKHE TK, D
METO/bI AHATH3A

14. | Tema 14. YK-2, [IK-5 C6, K, YO, P3,BY,
OnTuyeckne MeToAbLI aHAJIN3A TK, 5

15. | Tema 15. YK-2, [IK-5 C6, K, YO, P3, BY,
JIeKTPOXMMHUYECKHEMEeTOAbI TK, 2
aHaJIM3a, MX KJaccupuKanus

16. | Tema l6. YK-2, IIK-5 C6, K, YO, P3, BY,
IMoTeHUMOMeTPUYECKHTA, TK, D
KOHIYKTOMETPHYECKUH 1
NMOJIAPOrpapuYecKuii MeToabl
aHaJIM3a

17. | Tema 17. VYK-2, [IK-5 C6, K, YO, P3, BY,
O01masi xapakTepucTHKa METO10B TK, D
paszie/ieHusi 1 KOHICHTPUPOBAHUSA
Xpomarorpadpuueckue MeToAbl

18. | Tema 18. YK-2, [IK-5 C6, K, YO, P3,BY,

Ixcrpakumst. Knacenpuxanus
IKCTPAKIHOHHBIX NPOLIECCOB

TK, D

cobecemoBanue CO; pemenue 3amay  P3,

(DOPMa OLCHOYHOI'0 cCpeacrea:

komnetotepHoe TK; sx3amen O.

8.2. TunoBbIe 3aJaHUS OLIEHOYHBIX CPEICTB

BBIINTOJIHCHHEC

yIpaXHEHU I

8.2.1. JlabopaTopHbie M NpaAaKTHYECKUE 3aHATHS

Kpurepun popmupoBaHusi OLeHOK

npoeepka KoHcnekTtoB K, ycrtHbIi ompoc YO,
BYTecTtuposanue
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JlaGopaTopHble U MPAKTHUYECKHE 3aHSTHUS IMPHU3BaHbl HAy4YUTh CTYJEHTa CaMOCTOATEIbHO
paboTath ¢ yueOHBIMH TEKCTaMH, HHTEPHET-PECYPCaMH, AaHATU3UPOBATH MaTEPHaJl, CAMOCTOATEIBHO
JIeNIaTh BBIBOJIBL.

Lenbto 1a00OpaTOpPHBIX M TNPAKTUUECKUX 3aHATUH U1l CTYNEHTOB, NPUCTYHAIOIUX K
M3YYEHUIO Kypca, SIBIISETCS:

1) 3HaKOMCTBO ¢ 0a30BBIMU MOHATUSIMH KYypCa;

2) npuoOpeTeHHe HaBBIKOB aHajKM3a IOJYyYEHHOW Ha JIeKIUSAX M CaMOCTOATEIbHO

HaiiieHHo# nHpopMaIuy;
3) BbIpaOOTKAa YMEHHS CaMOCTOSITEIbHO U KPUTHUECKU TMOIXOJUTh K H3y4aeMOMY
MaTepuaiy;

4) ¢dopMupoBaHUE HABBIKOB YCTHOTO BBICTYIIJICHUS U y4acCTUsl B AUCKYCCHUSAX;

5) ¢dopmupoBaHNE HABBIKOB PEIICHUS 3a/1a4 U BBIIIOJHEHUS YIIPaKHEHUIA;

6) dopmupoBaHWE HABBHIKOB pPAa0OTBI C XUMHUYECKOW aHAIUTUYECKOW TOCYIOM |

peakTuBaMu;

7) (popmupoBaHuE HaBBIKOB PabOThI C PUINKO-XUMUYECKUMU NPUOOpaMH U YCTaHOBKaMH;

8) ¢dopmupoBaHHE HAaBBIKOB OOpAaOOTKH pPE3yIbTATOB JKCIEPHUMEHTa U (HOPMYIHPOBAHHUS

MPAKTUYECKHUX BBIBOJIOB.

8.2.2.Tunoseklie 3a1aHus AJs1 JJA0OPATOPHBIX U MPAKTHYECKHUX 3aHATHH

TEMA Nel: Th v npaBuiia padoTsbl B XUMHYECKOH AHAJIUTHYECKOH J1adopaTopum.
IMocyna, obopyaoBaHue, peakTHBBI.
TexHUKa BbINOJHEHUS] AHAJTUTHYECKUX PeaKIMid.

(;1aGopaTopHO-TIPaKTUYECKOE 3aHITHE, 4 Yaca)

ean 3ansaTHA:

O3HaKOMHUTBCS C TMpaBUJIAMM TEXHUKM O€30macHOCTH U paboThl B XHMHYECKOM
aHaJIMTUYECKOU 1abopaTopuu.

O3HaKOMHUTBHCS C XUMHUYECKOW MOCYNO0H, MmpubopaMH W PEaKTUBAMH, HCIOJIb3yEeMBbIMHU B
1a00paTOPHOM MPAKTUKYME.

Boemonaute nabopaTopHylo paboTy M odopMuTh ee B TeTpaaud s J1abopaTopHO-
MPAKTHYECKUX padoT.

JIa0. padora Nel. TexHrKa BBINOJHEHUS! aHATUTUYECKUX PEAKIIUH.
TEMA Ne 2: KauecTBeHHBbIH aHAJIN3 KATHOHOB M AHUOHOB.
JApoOHbIH ¥ cUCTEeMATHYECKUI AHAJIU3.
(;mabopatopHoe 3aHATHE, 4 yaca)
Iean 3anATHS:
PaccmotpeTs TeopeTnueckre OCHOBbI XUMHUECKOTO KAYECTBEHHOTO aHAIN3a KaTHOHOB U
AHUOHOB, MX KJIACCU(PHUKAIINIO, AHATUTUYECKHUE PEAKIINH, UCTIOIb3yEeMbIE B KaU€CTBEHHOM
aHaJn3e KaTHOHOB U aHUOHOB.
Brmonuuts nabopatopHyto paboTy U opopMHUTh ee B TeTpaau il 1abopaTopHO-

MPAKTUYCCKUX pa60T.

Jlad. padora Ne2.OCHOBBI KAYECTBEHHOT'O aHAIN3a KATHOHOB U aHUOHOB.
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Bonpocs! qis1 00cyxneHus:

A

~

BBeneHne B aHATUTHYECKYO XUMHUIO.

OCHOBHBIE pa3eiabl COBPEMEHHOW aHATUTHYECKOW XUMHH.

Kpartkuit uctropuyeckuiit o4epk pa3BUTHS AaHATTUTUYECKON XUMUHU.

TeopeTndyeckre OCHOBbI XMMUYECKOT0 KaU€CTBEHHOTO aHau3a

KauecTBeHHbII aHaNN3 KATHOHOB U AaHUOHOB.

AHanmuTudeckas Kiaccu(ukanys KaTHOHOB TO TPyHmaM M WX CBSI3b C TEPUOIUIECCKOM
CUCTeMOU. AHaTUTHYeCKast KilacCu(UKAINUI aHUOHOB.

JpOOHBIN 1 CHCTEMAaTHYECKUIN aHATH3.

[IpumeHeHre HEKOTOpPBIX TOJIOKEHHM TEOPUH  PACTBOPOB  BJIEKTPOJUTOB, 3aKOH
JEHCTBYIONIMX MAacC B aHATUTHYECKON XuMun. CHIIbHBIC U C1a0bIe DIEKTPOIUTHL.

Peumiurhb 3aaaun:

Boruncnuth maccy kpucramtoruapara CuSOs4-SH,O, Heo6xoaumyto i npurotosieHus 250
mi 0,1 M pactBopa conu cynbdara Meau.

B 1 1 pactBopa comepxutrcs 10,6 T kapOonara wHaTpus. PaccuutaTe MOJSpHYIO
KOHLEHTPALUIO, MOJIIPHYIO KOHLIEHTPALIUIO SKBUBAJIEHTA PacTBOPA U TUTP pacTBOPA.

Jns mpurotoBiieHus: pactBopa B3siau 5,6 T ruapokcuaa kanusg u 500 r Boasl. Berunciuts
MacCOBYIO JOJI0 TMAPOKCHAA KalHs B pacTBOPE, MOJISIPHYIO KOHIIEHTpPAILMIO pacTBopa U
TUTP, €CJIH IJIOTHOCTH pacTBopa 1,12 r/mi.

Brruucnuth Maccy cynbdara nuHKa, coneprxkaierocs B 150 M 0,05 M pactBopa.
Boruncnuth Maccy ruapokcuaa 6apusi, coaepxamerocs B 80 miu 0,2 H. pacTBopa.

TEMA Ne 3: Teopernyeckne 0CHOBbI XUMH4YECKOI0 KOJIMYECTBEHHOI0 AHAJIH3A.
I'paBumeTrpuyecKkuii aHaIus.
(;mabopaTopHoe 3aHATHE, 4 yaca)

Iean 3anATHS:

PaccmoTpeTs  kiaccM(HKAIMIO — METOMOB — KOJMYECTBEHHOTO — aHaim3a ©  TpeOOBaHW,
NpeABABIACMBIC K PCAKIHUAM B KOJIUYCCTBCHHOM aHAJIU3C. I/I3y‘{I/ITL OCHOBBI I'PaBUMCTPUYCCKOIO
aHaJIn3a, Knaccnq)nxaumo METOAO0B TI'PABUMCECTPHUYCCKOTO aHalIu3a. PaCCMOT’peTB CTAaTUCTUYCCKYIO
00pabOTKy Pe3y/IbTaTOB KOJUYECTBEHHOIO aHAIN3a.

Breimonuute nmabopatopHyto paboTy U odopMHTH €€ B TeTpaad Ans J1abopaTOpHO-
MPaKTUYECKUX PaboT.

JIa6. padora Ne3.OCHOBBI I'PaBUMETPUUECKOTO aHAIN3A.

Bomnpocsl 1151 00cyKaeHUA:

—

Krnaccudukanuys MeTo10B KOJIMYECTBEHHOTO aHAIN3A.

TpeboBanus, npeabABIsSEMbIE K PEAKIHSIM B KOJINYECTBEHHOM aHAJIH3e.

[TogroroBka oOpasna k aHamuzy. CpenmHsas mnpoOa, oTOOp cpemHed MpoOBI KHUIKOCTH,
TBEpAOTO Tena (OAHOPOJHOW W HEOJHOPOIHOW). Macca mpoObl. PacTBopeHue mpoOsl (B
BOJIE, BOJHBIX PACTBOpPAX KHUCIOT, B APYTHX PACTBOPHUTENSIX), 00paboTKa MpoObl HACKIIICH-
HBIMHU PAaCTBOPAMH COJBI, IMOTAIIa UJIN UX CIUIABJICHUC C COJIAMMU.

['paBuMeTpHUecKuii aHAMH3, KJIACCU(UKAITUS METOIOB.

OCHOBHBIE 3Talbl TPABUMETPUUECKOTO OMPEACIICHHUs 0 METOy ocaxacHwus. OcaxmaeMas
Y TpaBUMeETpUYECcKast GOpMbI; TPEOOBAHUS, IPEABIBISIEMBIC K 3TUM (opMam.
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3

[Tonarue o MexaHu3Me 0O0pa30BaHMs OCAIKOB. Y CIOBUS 00pa30BaHUS KPUCTAUIMUECKUX U
aMOP(HBIX OCATKOB.

Knaccudukanus norpemnoctei (ommodoK) aHanusza.

Cratuctudeckas 00paboTKa pe3ysIbTaTOB KOJIMYECTBEHHOTO aHAIN3A.

CymHocTs TUTpuMeTpuu. Knaccudukanus THTpUMETPUYIECKUX METOJIOB aHAIIN3A.

10. Crioco6sb! 1 MeTOABI TUTPOBaHUS. TpeOoBaHUS K PEAKIMAM, UCIIOJIb3YEMbBIM B TUTPUMETPHUH.
11. CrangapTHble U CTaHIApPTU3UPOBAaHHBIE pacTBOpbI. IlepBUUHbBIE CTaHAAPTHI U TpeOOBaHMUA,
npeabsBisieMble K HUIM. DUKcaHaIbI.

0o 0=

Pemnts 3agaum:

Kak w3MeHUTCsI pacTBOPUMOCTh OKCaiaTra KajbI[Us B OJHOM JIUTPE PacTBOpa B MPHUCYTCTBUHU
0,10 mMonb/n pacTBOpa XJOpHAA Kajlusl MO CPAaBHEHUIO C €r0 PacTBOPUMOCTBIO B UMCTOW BOjE?
I1P okcanara kaneimsa = 2,3 - 107,

OObpa3zyeTtcs 1 0ca oK XJIopHuaa cepedpa Mpu CMEIIMBaHUU PaBHBIX 00bEMOB pacTBOpa XJIopuaa
KaJus U HUTpaTa cepedpa, €M UX UCXOHBIE MOJISPHBIE KOHIEHTPAIMU COCTAaBJIAOT 5-107
MOJTB/JI.

PaccuunTaiiTe Bo CKOJBKO pa3 pacTBOpUMOCTh Xjopuna cepedbpa B 0,001H.pacTBOpe Xjopuia
HATpUs MEHBIIIE 110 CPAaBHEHUIO C PACTBOPUMOCTBIO €r0 B UUCTOM BOje?

PaccuuTars MaccoByto nomio (%) cepeOpa B criaBe, ecauUIsl aHajdM3a B3ATa HaBeCKa Maccoi
0,4368 T, koTopas nepeBesieHa B pacTBop ooremom 300,0 mi,a u3 anukBoTHI 125,0 MIT TOTydeHO
0,0958 r ocagka Ag,CrOs,.

Paccuurate MaccoByto oo (%) anoMUHUS B CIIaBe, €CJIN JUIsS aHAIM3a B3sTa HaBeCKa CIulaBa
Maccoii 8,5191 r, KoTopyto pacTBOPHIM B MEPHOU K010e BMeCTUMOCThI0 200MIT , M U3 ATMKBOTHI
25 mn nonyuuiu 0,1783 r ALOs rpaBumeTpudeckoit Gopmal.

W3 natu napaiesbHBIX ONpesieieHuit coJiepKaHusl Mapraiia B oopasie Tpedyercs: paccuuTaTh
CTaH/IaPTHOE OTKJIIOHEHHE €IWHUYHOIO aHaiu3a U JOBEPUTENbHBIM MHTEpPBAl CPEAHETO
3HaueHus coaepxkanus Mn, %: 0,69; 0,68; 0,70; 0,67; 0,66.

TEMA Ne 4: Teopernueckue 0CHOBbI METO/10B KHCJIOTHO-OCHOBHOI'O TUTPOBAHMS
(;mabopaTopHoe 3aHATHE, 4 yaca)

Iean 3anATHS:

PaCCMOTpeTB CYIITHOCTb KHCJIIOTHO-OCHOBHOT'O TUTPOBAHUA, KPHBBIC TUTPOBAaHUA,
MHAMKATOPBI B METOJIE HEUTpAIU3ALINH.

Bemonuuts nabopatopHyto paboTy U opopMHUTh €€ B TETPaIH.

JIa0. padora Ned. KonmuecTBEeHHOE ONpeIeIEHUE KUCIOT U OCHOBAaHU METOJAOM KHCJIOTHO-
OCHOBHOT'O TUTPOBAHHSI.

Bonpocsl pist 00cyxneHus:

KucnoTHO-0CHOBHBIE PAaBHOBECHUS U X POJIb B AHAJTUTHUECKON XUMUMU.

[ToHsATHE O MPOTOJIUTUYECKON TEOPUH KUCIOT U OCHOBAHUH.

[IporonuTnyeckre paBHOBECHS B BOJIE.

KoHCTaHTBI KHCTOTHOCTH M OCHOBHOCTH, UX MTOKA3aTEeIN.

Pacuer pH B pacTBOpax npoToNMTOB.

['maponus u ero uCnoyib30BaHME B aHATUTUUYECKON XUMHK. KOHCTaHTa U cTEeNeHb TMApOIn3a.
BydepHsbie cucTeMbl.

CyniHOCTh KMCIOTHO-OCHOBHOT'O TUTPOBAHUS.

[lepBuuHbIe cTaHAAPTHI JUIsl PACTBOPOB KUCIIOT U LIEJIOYEH.

0 CrangapTuzamusi paCTBOPOB KUCJIOT U IIECJIOYEH.

SO RN AW
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11. KpuBble TUTpOBaHUS.
12. nanKaTophl B METOJI€ HEUTpATU3ALIUH.

[98)

M

0 %0 N o

Pemurn 3agaun:

Beraucnuts pH pactBopa, nomydennoro npu ciuanuu 20,0 ma 0,1 M pactBopa NaOH un
16,0 M1 0,08 M pactBopa HCL.

Beraucnuts pH pactBopa, nomydennoro npu cimuanuu 20,0 ma 0,1 M pactsopa NH,OH n
16,0 M1 0,08 M pactBopa HCL.

Boruncnuts pH 0,1 M pactsopa ykcycnoit kucnotel. Ka CH;COOH = 1,74-10°°.

Boruuciute pH 0,5 M pacteopa xiopuga ammonns. Ky NH,OH = 1,76-10°. CocraButh
ypaBHEHHUE PEaKIUK TUAPOIN3a COJIM B MOJIEKYJISIPHONU U HOHHOUW (hopme.

Hagecky TexHuueckoro rupokcuaa Harpus maccoit 0,6502 r pacTBOpHUIIM B MepHOU KoJOe
BMmectumocthio 100,0 mu. Ha turpoBanme 25,0 mMa pactBopa ¢ QeHondTamenHom
uspacxogosanu 18,4 mu 0,2000 M HCI, Berurcnuts MaccoByto oo (%) NaOH B oOpasire.
AnukBoty 15,0 M1 a30THOM KUCIOTHI pa3dasuin Bogoi 10 500,0 mu. Ha turpoanue 20,0
MJI 3TOTO PacTBOpa C METUIIOBBIM OpaHXkeBbIM H3pacxonoBaiu 12,8 mu 0,09560 M pactBopa
KOH. BprancanTe KOHIEHTPAUIO KUCIOTHI B UICXOJHOW CMECH.

Hagecky mena maccoit 0,2675 r pactBopuiu B 50,0 ma 0,1545 M pactBopa HCI. NU3661TOK
KucIoThl oTTuTpoBay 22,8 mia 0,1354 M pactBopa NaOH. Haiitu maccoByro momto (%)
CaCOs u CaO B obOpaste.

TEMA Ne 5: Teopernueckue 0CHOBbI METO/10B
OKHCJIMTEJIbHO-BOCCTAHOBUTE/IHLHOI0O TUTPOBAHUS
(;maGoparopHoe 3aHsATHE, 4 Yaca)

ean 3ansaTHA:

PaccMoTpers mpUMEHEHHE B aHaIM3€ OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUH,
CYHIHOCTDb OKHCJIMTCIIbHO-BOCCTAHOBUTECIIBHOI'O TUTPOBAHUA, KPUBBIC TUTPOBAHUA U PEAOKC-
WHAUKATOPBI.

Bemonuuts nabopatopHyto paboTy U opopMHUTh €€ B TETPaIH.

JIad. padora NeS. OCHOBBI IEpMaHTaHATOMETPUUECKOTO M TINXPOMATOMETPUIECKOTO
METOJIOB aHAJIN3A.

Bonpocs! pist 00cyxneHus:

IIpuMeHeHHe B aHANIN3€ OKUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUN.
OKHCIINTENBEHO-BOCCTAHOBUTENIBHBIEC TOTEHIUAIIBI.

KoHcTaHTBI paBHOBECHS OKUCIINTENBHO-BOCCTAHOBUTENIBHBIX PEAKIIHIA.

OcHOBHBI

€ HEOpraHW4eCKHEe MU OPraHUYECKUE OKHUCIMTEIM U BOCCTAaHOBUTEIH, HUCIOJIB3YyEMbIC B
aHanu3e. KosnmuecTBeHHass XapaKTEPUCTUKA IIOJHOTBI MPOTEKAHUS  OKUCIUTEIBHO-
BOCCTAHOBUTEIILHBIX PEAKIIUM.

CyniHOCTh OKMCIIUTENIBHO-BOCCTAHOBUTEIBHOTO THTPOBAHUS.

CKOpOCTh M MEXAaHU3M PEAKIUI OKHCIEHUSA-BOCCTAHOBIICHUS.

Penoxc-nHaukaTopsl.

MounsipHast Macca SKBUBAJICHTA B PEAKLUAX OKUCIICHUSI-BOCCTAHOBIICHUS.

10. KpuBble TUTpOBaHMUS.
11. Ilepmanranatometpusi. Mogomerpus. Auxpomaromerpus. Munukaropsl. Pabouue pacTBopsI.
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BbINOJIHUTH yHPasKHEHUS

1. 3akoHYHUTH ypaBHEHUS PEAKIIUI U YPABHITH METOJ0OM MOHHO-3JIEKTPOHHOTO
OastaHca:

K,Cr,07; + FeSOs + H.SOs — ...
KMnO, + Crx(SO4); + KOH —
FeSO4s + H.0;, + H,SO;, —
Mn(NO;), + PbO, + HNO;—
NaCrO, + Br, + NaOH —

2. CocraButh ypaBHeHUe HepHcTa Uit cneayromei OKUCIUTeIbHO-BOCCTAHOBUTEIBLHOM MapHI:
CrO4 / Cr*.

3. MoOXHO 1 ¢ IOMOIIBbIO TUXpomarta Kanus B Kucioi cpeae okuciuth: a)Fe (1) B Fe(Ill); 6)
Mn*'B MnO,. OTBET NOATBEPIUTH PACUETAMH.

4. CocraButh ypaBHeHHe HepHcta s ciegyroomed  OKUCIUTEIbHO-BOCCTAHOBUTEIb-
HoM mapbl: MnOy / Mn™,

Peumiurhb 3aaaun:

1. BplYuCINTH MOTEHIMAT CEPEOPSHOTO ANIEKTpoja mpu Temmeparype 25°C, OmymeHHOTo B
PacTBOp €ro coju ¢ aKTHBHOCTHIO HOHOB Ag” 0,001 Mot/

2. B mepnyto konly oosemom 50,0 mur momectunu 20,0 Mt pacTBOpa MEpOKCHIa BOIOpOIa U
JIOBEJIM COJEPKHUMOE KOJIOBI 10 METKH JAUCTHIUIMpOBaHHOU Bojoi. Ha TturpoBanue 10,0 mu
aTOro pactBopa muzpacxogoano 10,2 mi pactBopa KMnO,s ¢ 7(KMnO,) = 0,001538 r/mi.
Haiitu MmaccoByr0 KOHIIEHTpalKIO NEPOKCHIa BOJOPO/Ia B HCXOAHOM pacTBope (I/i).

3. U3 maBecku texumueckor H,C,Os maccoit 0,6500 r mpuroroBunu 250,0 mur pactBopa. Ha
TUTpoBaHue anukBoThl 10,0 M mosrydeHHOro pactBopa u3pacxomoBaiu 13,1 mur pacTBopa
KMnOs ¢ T(KMnOs) = 0,001287 rt/mi. Beraucauts maccoByro gomo (%)H.C.Os B
TEXHUYECKOMOOpa3IIe.

TEMA Ne 6: Teopernueckue 0CHOBbI METO/I0B KOMILTIEKCOHOMETPUYECKOI0 U
0CAINTEJIbHOT0 TUTPOBAHUS
(;maGoparopHoe 3aHsATHE, 4 Yaca)

ean 3ansaTHA:

PaccMoTpeTs cBOMCTBAa KOMIUIEKCHBIX COEMHEHMM M MX HCIOJB30BaHUE B AHAJTUTHYECKON
XHUMHHU. I/ISYLII/ITI) TCOPECTUUCCKHUE OCHOBBI METOJJ0B KOMIINICKCOHOMETPHUICCKOT'O U
0CaIUTEIILHOTO TUTPOBAHMSI.

Brmonuuts nabopatopHyto paboTy U opopMHUTh ee B TETPaIH.

JIad. padora Ne6. OCHOBBI KOMIIJIEKCOHOMETPUYECKOTO U apre€HTOMETPUYECKOT0 METOJOB
aHaJIN3a.

Bonpocsl pist 00cyxneHus:

1. KommiekcHble COEAMHEHNS U OPIraHUYECKUE PEAreHTHI.
2. CBoiiCTBa KOMIIJIEKCHBIX COCIMHEHNUM, UCITOJIb3YEMBIE B AHAIIUTHYECKOW XUMUMU.
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10.

11

13.

Hcnonb30BaHne KOMILIEKCOOOPA30BaHUS MJIsi OMpPENeICHHs, MACKUPOBAaHUS HOHOB, IS
pacTBOPEHUS OCATKOB, 11 U3MEHEHUS MMOTEHIMANa U Jp.

Oco0eHHOCTH KOMIUIEKCO00pa3yIOINX OPraHMYECKUX PEareHTOoB.

Komriekconbl, X TPUMEHEHUE B XUMHUYECKOM aHAJIHU3E.

OOmiasi xapakTepuCTHKa METOAa WCIIOJNb30BAHUSA PEaKIui KOMIUIEKCOOOpa3oBaHUS B
AHAJTUTHUYCCKOMN XUMUH.

PaBHOBecue peakiuii KOMIIeKCo0Opa3oBaHus. KOHCTaHTHI yCTOWYUBOCTH.

CymHoCcTh MeTOJa KOMIUIEKCOHOMeTpuu. Paboune pactBopbl. KpuBbie THUTpOBaHUS.
NHpukaTtopsl.

CyIIHOCTh OCAIUTEIIBHOTO TUTPOBAHHS.

TpeGoBanus, MpeIbABISIEMBIC K PEAKIIUSM OCAKICHHUS.

. Kimaccudukammst MmeTo10B.
12.

CriocoObl MpoBeNIeHHUsI OCAJAUTENBHOTO THUTPOBAHUS, KPUBBIE THUTPOBAHMS, WHIUKATOPbI
METO/1a 0CaUTEIIbHOTO TUTPOBAHHS.
Aprentomerpus. CymHocts MeTozia. [IpuMenenue apreHromeTpun.

BbINOJIHUTH yHPasKHEHHUS

Ha3BaTh gaHHBIE KOMILJICKCHEIC COCAMHCHUS, YKa3aTb KOMHHCKCOO6pa30BaTeJ'IB " JIUraHjibl,
KOOPAWHAIIMOHHOC YHUCIIO U 3apian KOMHJ’ICKCOO6p330BaTeH${, BHCIIHIOIO W BHYTPCHHIOIO
C(l)epbl, THII r1/16p1/1z[1/13au141/1 U CTPOCHUC KOMIUICKCHOI'O HOHA. Kak IMPOTCKACT MHPOLECC
JUCCOMHMaK 3THX KOMIIJICKCHBIX COCIUHCHHI B paCTBope? Harmmicatn BBIPAXCHUC JIA
KOHCTaHThI HECTOMKOCTH KOMILUIEKCHOTO MOHA.

Na[AuBr,], K[Pt(NH;)Cls], K[Co(CN)4(H:0),], [Cd(NH;),J(OH),, Na;s[Co(NO,)e].

CoctaBuTh (GOPMYIIBI CIETYIONUX COSTUHEHUI:
rekcananodeppar (1) xanus,
HUTpAT JTUHUTPOXJIOpOoTpruaMMUHILIATUHEL (IV),
xyopup xiopoauammuHakBanamaaus (1),
TeTpaHuTpoaraMMuHKkoOansTaT (I11) kanus,
TPpUOPOMOTPUAMMUHKOOAIIBT.

Peumiurhb 3aaaun:

1.

2.

Boeruncnuth Mmaccy 10% pacTBopa ruipoKCuaa Kanus, HE0OXOIMMOro Uit pacTBopeHus 7,8 T
THAPOKCH]IA aJTFOMHHHS.

Onpenenutb paBHOBECHbIE KOHLIEHTpaluu noHoB meau (II) u monexkyn ammuaka B 0,1 M
pactBope cyibdara rerpaammuamesu (11).

Boeruncnuth Maccy cepeOpa, oOpasyromierocs mpu JeWCTBUU HM30bITKa muHkKa Ha 300 i
pactBopa xjopuaa auammuHcepeopa (I) ¢ konnentpanueii 0,2 MOJIB/JI.

Beruncnute 06beM 0,1 M pactBopa THocynbdara HaTpus NaS,0;, HEOOXOAMUMBIN s
pactBopenus 3,76 r 6pomua cepedpa.

Ha tutpoanue 10,00 ma 0,05000 monbs/n pactBopa MgS0, 3atpadero 12,50 mn pactBopa
koMmruiekcoHa III. KakoBa MomsipHast KOHIIEHTpaus TUTpaHTa (MOJIb/JT)?

Beruncnuts 00y kectkocth Boasl (Ca®™ m Mg®™ mHa 1 1) B THICAYHBIX JOJSAX
SKBUBAJIEHTHOM Macchl, ecii Ha TutpoBanue 100,0 My mpupoaHOM BOJIBI MOILIO B CPEIHEM
17,60 mu 0,0502 monb-3kB/1 pacTBopa koMimekcona. (OTBeT: 8,84 Mr-skB-i).

Paccunraiite HaBecky TpuioHa b, HeoOxomumyro st mpurotoBieHuss 250 mu 0,05 M
pactBopa Tpusona b.

TEMA Ne 7: Beenenue B pu3nko-xuMu4ecKue MeTOAbI aHAJIN3A.
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9.

10.
11.
12.
13.

14.
15.

OnTuyeckne MeTObI AHAIU3A
(;maGoparopHoe 3aHsATHE, 4 Yaca)

Iean 3ansaTHA:

PaccMoTpers  0OIIyr0  XapaKTePUCTHKY  HMHCTPYMEHTAIBHBIX  METOJOB  aHalu3a,
kinaccudukanuro DXMA, noHsTHE 00 AHATUTHYECKOM CHUTHANIEC B (U3UKO-XUMHUYECKOM
aHaJIu3€e, ONTHUYCCKUEC METOAbI aHAJIN3A.

BeimmonuuTs 1abopatopHyto paboTy U opopMHUTh €€ B TETpaIH.

JIa0. padora Ne7. ®oTOMETPUYECKOE OMPEACIICHUE COJICPHKAHUS MeIH B pacTBOpe. OCHOBBI
pedpakTOMETpHH.

Bonpocsl pist 00cyxneHus:

OO1m1ast XxapaKTepUCTHKA HHCTPYMEHTAJIBHBIX METOJIOB aHAIIN3A.

Knaccudukamms GXMA.

[TonsaTHe 06 aHAIMTHYECKOM CUTHANE B (PU3UKO-XMMHUYECKOM aHaJIH3e.

Oco0OeHHOCTH aHAJIMTUYECKUX CHUTHAJIOB B  CIEKTPAIbHBIX, JJIEKTPOXUMHUYECUX U
XpoMaTorpauyeckux MeTo1ax.

Crioco0bl perucTpanyy aHaTUTHUYECKUX CUTHAJIOB. JIMHEHbIe U SKCIIOHEHIMAIbHBIE CBSI3U
MEX/1y KOHIIEHTpaIel U aHAIUTUYECKUM CUTHAJIOM.

OnTuyeckue METOIbI aHaJIN3A.

Knaccugukaius onTHYECKUX METOI0B aHAJIH3a.

doromerpusi. 3akoH byrepa-Jlambepra-bepa.

OnTHueckas MI0THOCT.

MonsipHblii ¥ yAenbHbIN KO3((PUIIMEHTHI CBETOMOIIIOMIEHUS, X (QU3HUUECKUN CMBICTT.
I'paduueckuii 1 pacdeTHBIN CIOCOOBI HAXOXKCHUS KOHIIEHTPAIIUH BELIECTB.

MeTton ciekTpoOTOMETPUH, €r0 CYIIHOCTb.

[TpuniunuanpHas cxema crnekTpodoromeTpa. Ha3HaueHHe OCHOBHBIX Y3J0B (MCTOYHHKA
U3ITy4eHUsl, MOHOXPOMAaTopa, KIOBETHI, (POTOMETpa).

Pedpakromerpusi: cylmHOCTs METO/IAa M IPUHLIMIIHATIBHAS cXeMa pe(hpakTOMETPOB.

O065acTh aHATUTHYECKOTO PUMEHEHHUS PePPaKTOMETPHUH.

Peumiurhb 3aaaun:

IIpu ¢dotomerpuueckom onpenenenun uoHoB Meau (II) ¢ rugpokcugom amMMoHHS
CTaHJApTHBI PACTBOpP KOHIEHTpAaLMU IMI/n B KioBeTe Ha 2 CM HMMEET ONTHYECKYIO
mIoTHOCTh 0,26. OnTHYecKkas MIOTHOCTh UCCIEAYEMOIO pacTBOpa B TOW )K€ KIOBETE paBHA
0,51. PaccumuTaiite MOJSAPHBIA KOA(P(UIMEHT CBETOMOMIOMEHUS M KOHLEHTPAILMIO HMOHOB
menu (I1) (mr/mm) B ncciaeayeMoM pacTBope.

[lornomenne OKpameHHOTO KOMILIeKca KoOaibTa cocTtaBa 1:1, comepxaiero 3 MKIr/mi
kobanbra mpu 490 HM u I=lcm paBHo 0,33. PaccuuraiiTe MONSpHBIM KO3(PPUIUEHT
MOTJIOLIEHUS KOMILIEKCA.

Mosmsipabiii koddurment nornomenus komruiekca BucMyTa(lll) ¢ THomodeBMHONW paBeH
9,3-10° mem™™npu A = 470 HMm.

a) KakoBa ONTHYECKas TWIOTHOCTH 6,2:10° M pacTBOpa KOMILIEKCA, U3MEPEHHAS TIPU JTAHHON
JUTMHE BOJIHBI B KIoBeTe TomuHoM 1,00 cm?

0) KaKOBO IPOIYCKaHHE STOTO PacTBOpa B MPOILICHTAX?

TEMA Ne 8:2/1eKTpOXHMHYECKHEMeTOIbl AaHAJIN3A
(;maGoparopHoe 3aHsATHE, 4 Yaca)
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13.
14.
15.
16.
17.
18.
19.
20.

ean 3ansaTHA:

PaccMoTpers  KIacCHpUKAIMIO  DJICKTPOXMMHUYECKUX  METOJOB  aHallku3a, OCHOBBI
MOTEHLMOMETPUH, KOHTYKTOMETPUH U MOJIAPOrpauH.

BrimonuuTh 1abopaTopHyto paboTy U 0pOPMUTH €€ B TETPAIH.

Jlad. padora Ne8. [loreHuromeTpruyeckoe onpeaerneHue KOHIEHTPAIMM HOHOB BOJOpOAa B
BOAHBIX pacTBopax. Kormykromerpus. OnpeneneHne BeTUYHHBI OOIEH MHUHEPATU3AINH B
MUHEpaIbHBIX BOAAX.

Bonpocs! pist 00cyxneHus:

Knaccugukarus 3J1eKTpOXUMHYECKUX METOI0B aHAJIH3a.

[ToTeHnIMOMETPUYECKUI aHAIU3.

®u3nyecKkre 0OCHOBBI NOTEHIIMOMETPUYECKOTO METO/1a aHaJIN3a: ypaBHeHHe HepHera.
DNeKTpObl, UCTIONIb3yEMbIE B METOE MOTEHIIMOMETPUH.

WNHaukaTopHbIe 21eKTpoAbl. Teopus CTEKISIHHOIO AIEKTPO/a.

DNeKTpoAbl CPABHEHUS, YCTPOMCTBO XJIOPCEPEOPSIHOTO AIIEKTPOIa.

Cxema yCcTaHOBKH J1J1s1 IOTEHIIMOMETPUYECKOIO TUTPOBAHUS.

Onpenenenne pH pactBopoB.

CyIHOCTh MNOTEHIIMOMETPUUECKOTO TUTPOBAHUSL.

. [locTpoeHne KpUBBIX TUTPOBAHMSL.
. Haxo1eHre TOUKM S5KBUBAJICHTHOCTH 110 KPUBOM TUTPOBAHMUSL.
. [IpeumymiectBa M HEAOCTATKM MOTEHIMOMETPUYECKOTO TUTPOBAHUS IO CPAaBHEHHUIO C

BU3YaJIbHBIM CIIOCOOOM OIpEe/Ie/IEHUs] TOUKHU SKBUBAJIEHTHOCTH.
Konnykromerpuueckuii ananu3. OCHOBHBIE OHSTHSL.

CyIHOCTh KOH[yKTOMETPHUUECKOI0 METOIa aHau3a: 3akoH OMa.

[IpsiMast KOHIYKTOMETPHUS U KOHAYKTOMETPUYECKOE TUTPOBAHUE.
IIpumeHeHne MeTO1a KOHIYKTOMETPUH B AHAITUTHUECKUX LIEIISAX.
[onaporpaduueckuii ananus. YpasHenue MnpkoBuya.

CymuHocTs MeTo1a ossiporpaduu.

OCHOBBI Ka4€CTBEHHOTO MOJISPOrpahUUECKOro aHaIu3a.

MeTobl KOJITMYECTBEHHOTO ONIPE/IENEeHNUs, UCIIONb3yeMble B MOJISpOrpaduu.

TEMA Ne 9:00mas xapakTepucTHKAa METOA0B Pa3eJIeHUs] i KOHIEHTPHPOBAHHS.
XpomaTtorpajpuyeckue MeToAbl. JKCTPAKLIMA
(;mabopaTopHoe 3aHATHE, 4 yaca)

Iean 3aHATHS:

PaccmoTpeTh  knacCHMUKAIIMIOMETONIOB  pa3NiefieHusi W KOHIIGHTPUPOBAHUS, OCHOBHBIE
XapaKTEPUCTUKU Pa3HOBHIHOCTEN xpomaTtorpaduu, CyIIHOCTH U TNPUMEHEHHE
AKCTPAKIIMOHHBIX TIPOIIECCOB.

BremonHuTh 1abopatopHyto paboTy u opopMHTE ee B TETPaIH.

JIab. padora Ne9.Xpomarorpaduyeckoe 1 IKCTPaKLIMOHHOE DPa3JIelIeHUEe HOHOB.

Bonpocs! pist 00cyxneHus:

Kraccudukanys MeTo0B pa3aenenys 1 KOHUEHTPUPOBAHHUSI.
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.
24.
25.
26.

217.
28.

Xpomarorpadus: oO0mas XapakTepUCTHKAa METOJa, IepCHeKTHBa TNPUMEHEHHUs B
AHAJIMTUYECKON NMPAKTHKE.

Knaccudukarus MeTo10B XpoMaTorpaguueckoro aHaaIu3a:

® [I0 MEXAHU3MY pa3JEICHMUSI,

® [10 METOAMKE MPOBEACHUS ITPOLIECCA;

® 10 arperaTHOMY COCTOSIHUIO (a3;

e 110 (hopMe NpOBEJEHU IpoIiecca.

OcHoBHBIE THTTHI COPOSHTOB. CIIOCOOBI TTOTYUSHHS XPOMATOTPAMM.

I'papuueckoe u30o0pakeHHE XpoMmMaTorpaMM UM HX pacmu@poBka AHAIUTHYECKUE
BO3MOXXHOCTH METO/Ia XpoMmaTorpaduu, Kpyr periaemMbIx 3a1a4.

Teopernueckue OCHOBBI XpoMaTorpaduu B TOHKOM CJI0€ COpOeHTa.

OcHoBHbIE ~ COpOEHTHI, TMpPUMEHSEMble B  TOHKOCJIOWHOM  XpomMaTorpaguu, HX
XapaKTEPUCTHUKH,

Ob6opynoBaHue U anmnapaTypa, UCIoJIb3yeMas B TOHKOCIOWHOM XpoMaTorpaduu.

TexHuka  BBIIIOJIHEHUS OCHOBHBIX  aHAJUTHYECKUX OINEpaluii Npu  [POBEIECHUU
TOHKOCJIOWHOM XpoMaTtorpadum.

HNonnooOMeHHas xpomarorpagusi. Teopetnueckue OCHOBBI HMOHOOOMEHHOM
xpomatorpadpuu.  Knaccudukanuss HMOHMTOB M UX  OCHOBHBIE  aHAJIUTUYECKHE
XapaKTEPUCTHUKHU.

OO6opyaoBaHue | anmaparypa, UCIoIb3yeMas B HOHOOOMEHHON XpomaTorpaduu.

I"a3oBas xpomaTorpadusi, CyIHOCTh, PAa3HOBUIHOCTH METOa ra30BOi Xxpomarorpaduu.
OO61as xapakTepucTHKa MET0/1a Ta30)KuAKOCTHON Xxpomartorpadun (I7KX).

3aBHCHUMOCTh CTEIICHH Pa3/IeiCHNUs BEIIECTB OT UX KO (UIIMEHTOB paclpe/ieeHusl.
OcHoBHBIE OJIOKM Ta30BOTO XpoMaTtorpada, ux yCTpOMCTRBO.

I"a3bl HOCUTEIH, IPUMEHSIEMbIE B T'a30BOil Xpomartorpaduu.

Tunsl KOJIOHOK, UCIIOJIB3YEMBIX B Ta30BOM Xpomartorpaduu.

Tsepable HocUTeNH, UX BUABL. TpeOoBaHMs, IPEIbIBIsSEMbIC K HUM.

Henonsuwxusie xuakue gaspl (HKD), TpeGoBanus, npeabsaBiasieMble K HUM,

CenextuBHocts HXK®. Bri6op HXK® u ee konnuectsa.

JetexTopsl, uX THUNBL. [IpuHIUD paboThl KaTapoMeTpa U JETEeKTOpa MOHU3ALNU B TUIAMEHU
(AHLI).

OddexTuBHOCTL KONOHKU. DaKTOpHI, BIUSIOIIME Ha Hee. 3aBHUCUMOCTh XapakTepa
XpOMaTorpaMMbl OMHAPHOM CUCTEMBI OT 3((H)EKTUBHOCTH KOJOHKHU.

KadecTBeHHBII aHAN3 BEMIECTB METOJIOM T'a30BOM XpomaTorpadumu.

[TapameTpsl ynep:kuBaHMsI KaK OCHOBHBIE KaUECTBEHHBIE XapaKTEPUCTUKH BEILIECTBA.
KonnyecTBeHHbII aHAINM3 BEIIECTB METOI0M Ta30BOM XpomaTorpadumu.

Okcrpakimst. Kiaccudukarms SKCTpaKIMOHHBIX TIPOLECCOB. Teopust SKCTPAKIMOHHBIX METO/IOB.
3aKoH pacripe/esieHusI.

Y cnoBUs SKCTpaKIIMKM HEOPIraHWYECKUX M OPraHNYECKUX COETMHEHUI.

OCHOBHBIE OPraHUMYECKUE PEareHThI, UCTIONB3YEMBIE B SKCTPAKIMH HJIEMEHTOB.

8.3. PyOeskHbIil KOHTPOJIb 3HAHUH

3AJAHUSA
K NpoBeieHUIO 1-0i1 py0e:xxHOI aTTecTanMu

[Ipeamer aHaNMTUYECKONM XMMHUH, €€ UMM W 337a4d. 3HAYCHHE AaHATUTHUYECKOW XUMHHM Kak
HayKH.

OnpeneneHne  MOHATHI:  KAUYECTBEHHBIM,  KOJIMYECTBEHHBIM  AHAIMU3BL,  DJIEMEHTHBIM,
(YHKIIMOHATIBHBINA, MOJIEKYJIAPHBIA, (a30BbIi aHANIN3 BEIIECTBA; IPOOHBIN, CHCTEMAaTHYECKUI
aHAJIM3bl CMECH MOHOB, MaKpO-, TIOJTYMHUKPO-, MUKPO-, CYOMHUKPO-, YIIBTPAMUKPO- aHAITU3HI.
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23.

24.
25.

26.
27.

28.

1.
2.

CrnocoObl  BBINOMHEHHS XUMHUYECKUX PEAKIMH «MOKPbIM» U «Cyxum» myTeMm. lloHsTHe o
KOHTPOJIbHOM Mpo0e, XOI0CTOM OIIBITE.

AHanMUTHYeCKHe peakiuu, MX KiaccupUKaiuy. YyBCTBUTENBHOCTh AHATUTUYECKOH peakuuH,
mapaMmeTpel  4yBCTBHTENBHOCTH. OOmMe, XapakTepHble, TPYNIOBbIE, cCIelU(UUECKUE,
CEJIEKTUBHBIE peareHThl. [Iprumepsl.

Knaccugukanus katuonos. [IpuHimn pacnpeneneHus: KaTHOHOB 10 TPyIIaMm.

I'pynnoBele peareHThl, HCHIONIb3YEMbIE B KAUECTBEHHOM aHAJIM3€ HA OCHOBE KMCIOTHO-OCHOBHOM
KJaccu(UKaIyu KaTHOHOB.

Knaccudukanuss aHMOHOB, OCHOBaHHasT Ha CIOCOOHOCTHM aHHOHOB 0Opa30BBIBATh
MajopacTBOPUMbIE COCAMHEHUS. AHATUTHUECKHUE TPYIIIbI, TPYIIIOBBIE PEAareHThI, YCIOBHS UX
JEUCTBUS.

Knaccudukanus, ocHOBaHHasi Ha OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX CBOMCTBaX aHHWOHOB.
AHanutnueckue rpynnsl. [ pynmnoBble peareHThl, yCIOBUS UX JEHCTBUS.

[IpuMeHeHne HEKOTOPBIX MOJOKEHUH TEOPUH PACTBOPOB JIEKTPOINUTOB, 3aKOH JEHCTBYIOIINX
Macc B aHAIUTHYECKOW XUMUU. CUIIbHBIE U CITa0ble 3JIEKTPOIUTHI.

KucnoTHo-ocHOBHBIE PaBHOBECHS U X POJIb B AHATTUTHUECKON XUMUHU.

[lonsATHE O MPOTOIUTUYECKON TEOPUU KUCIOT U OCHOBaHUi. IIpoTonuTnueckne paBHOBECHS B
Bozie. KOHCTaHTBI KHCIIOTHOCTH M OCHOBHOCTH, UX TTOKA3aTEJH.

Pacuer pH B pactBOpax mpoTOAMTOB. I'MApPONN3 M €ro HCIOJIB30BAHME B aHAIUTHYECKON
xumuu. KoHCTaHTa 1 cTeneHb ruaApou3a.

I'ereporeHHble paBHOBECUSI B CUCTEME OCAJIOK — HACBIIIEHHBIM pPacTBOP MaJoOpacTBOPHUMOIO
AJIEKTPOJIUTA U UX POJIb B aHATUTUYECKOM Xxumuu. [IponsBeeHre pacTBOPUMOCTH.

VYcnoBue 00pa3oBaHUS OCAIKOB MaJOPACTBOPUMBIX 3JEKTPOJIUTOB. BiusHuE pazanyuHBIX
(hakTOpOB Ha MOJHOTY OCAXKIEHUS U UX pacTBopeHue. J[poGHoe ocakaeHue.

Knaccuukanuss MeToI0B KOJIWYECTBEHHOIO aHaiu3a. TpeboBaHMs, NpeAbsABIseMble K
peakuusM B KOJIMYECTBEHHOM aHaJIM3E.

I'paBumerpuueckuii ananu3. Knaccupukamus MEeToA0B rpaBUMETPUUECKOTO aHalu3a (METOA
OCaXKICHHUSI, OTTOHKH).

Cratuctuueckas 00paboTKa pe3ysIbTaTOB KOJIMYECTBEHHOTO aHAIM3a.

CymHOoCTh ¥ Ki1accu(uKalys THTPUMETPUUECKUX METOJIOB aHAJIHN3a.

CriocoObl 1 METOABI TUTPOBAHMSL.

TpeboBanust K peakiusM, HCIOJNb3YeMbIM B TUTpuMeTpuu. CrnocoObl NPUTOTOBJICHUS U
YCTQHOBKH KOHIICHTpALlUU pabo4HX pacTBOPOB.

PacueTsl B TUTpHUMETPUYECKOM aHAIHU3E.

W3meputenbHas nocyza.

CriocoObl  BBIpa)KEHHSI COCTaBa pacTBOPOB M BBIYUCIEHHWE B pPa3IMYHBIX METOJaX
TUTPUMETPUUECKOTO aHAJIN3A.

TutpoBanue. Touka SKBUBaJICHTHOCTH U KOHEUHAsi TOUKA TUTPOBAHUS.

CrannapTHele M CTaHIAPTH3UPOBAHHBIE pacTBOPHI. IlepBUYHBIE cTaHIApTHI M TpeOOBaHUS,
npenbsBiasieMble K HUM. Oukcananbl. TOUHOCTh TUTPUMETPUUECKOTO aHAIN3A.

CyIIHOCTB KMCIIOTHO-OCHOBHOTO TUTPOBAHMSI.

[lepBuuHble CTaHIApTHl JUIsI PacTBOPOB KHUCIOT M Imienoued. CraHapTuzalus pacTBOPOB
KHCJIOT U ILEJIOYEH.

KpuBBIEKHCIOTHO-OCHOBHOI'O TUTPOBaHUs. IHIMKATOPBI B METOJE HEUTPATTU3ALINH.

3AJAHUSA
K MPOBeIeHUI0 2-0i pyOe:KHOM aTTecTaluu

CyIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS.
Peakuun oxucieHus-BocctaHoBieHUs. CKOpPOCTh M MEXaHU3M pEeakUui  OKHUCIICHUS-
BOCCTaHOBJICHUS.
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38.
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41.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE IOTEHIIUAIIBI.

KoHcTaHTBI paBHOBECHUS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIAMN.

OCHOBHBIE HEOPTaHUUYECKUE U OPTaHUYECKHE OKUCIUTENIN U BOCCTAHOBUTEIH, UCIIOIb3yEMBIE B
aHaJm3e.

KonnuecTBeHHass XapaKTEpUCTHKA MOJTHOTHI IMPOTEKAHUS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkuui.

IIpuMeHeHre B aHAIN3€ OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN.

MounsipHast Macca 5KBUBAJIEHTA B PEAKIMIX OKUCIEHUA-BOCCTAHOBIICHUS.

Kpusbie TuTpOBaHUS.

Penokc-uHaukaTopsl.

[Tepmanranaromerpusi. Unaukaropsl. Pabouune pactBopsl. [IpakTuueckoe npuMeHeHue.
Nonometpus. Unaukaropsl. Paboune pactBopsl. [IpakTuueckoe npumeHeHHe.
Huxpomaromerpust. Uuankaropsl. Pabouue pactBopsl. [IpakTuyeckoe npuMeHeHHe.
Teopernueckrie OCHOBBI METOJI0B KOMIZIEKCOHOMETPUYECKOTO TUTPOBAHMSL.

PaBHOBecue peakiuii komiiekcoobpa3zoBanus. KOHCTaHTBI yCTONUMBOCTH.

KomrutekcHble coeAMHEHUS U OpraHUYECKUE PEAreHTHI.

CBoMCTBa KOMIUIEKCHBIX COEIMHEHUH, UCIIOJIb3YEMBIE B AaHAJTUTUUECKON XUMUMU.
Hcnonb30BaHne KOMIUIEKCOOOpA30BaHUs [UIsl OINpeAeNieHUsl, MAacKUpOBaHWS WOHOB, IS
pPacTBOPEHMS OCAJKOB, JUUI1 U3BMEHEHMS IIOTEHIIMAJIA U JP.

Oco00EeHHOCTH KOMILIEKCOOOPA3yIOITUX OPTaHUYECKUX PEareHTOB.

CymHocTh MeToJa KOMIUIEKCOHOMeTpuH. PabGoume pactBopbl. KpuBble THUTpOBaHUS.
Nupukatopel. KoMIIEKCOHBI, MX TPUMEHEHHE B XUMHUYECKOM aHAJIU3E.

Teopernueckrie OCHOBBI METOIOB OCAJAUTEIBHOIO TUTPOBAHUS.

CyIHOCTbh OCaAUTETBLHOTO TUTPOBaHUs. TpeboBaHUs, PeIbABISEMbIEC K PEAKLIUAM OCAKICHHUS.
Knaccugukarus MeTo10B.

CrniocoObl MpOBeICHUS 0CAAUTEIBHOTO TUTPOBAHUS, KPUBbIE TUTPOBAHMS, HHIUKATOPbI METOa
OCAUTEIILHOTO TUTPOBAHMUSL.

Aprenromerpusi. CynHocts MeToa. I Ipumenenue aprearomeTpum.

BBenenne B (U3MKO-XMMHUYECKHME ~ MeTOAbl  aHanmu3a.  OOmas  XapakTepuCTHKa
WHCTPYMEHTAIBHBIX METO/IOB aHann3a. Knaccudukanus DXMA.

[Tonsatne 00 aHAJIUTHYECKOM CHUTHalle B (u3HKO-XUMHUUecKOM aHaimu3e. OcobeHHOCTH
AQHAJIMTUYECKUX CUTHAJIOB B CIIEKTPAIbHBIX, 3JEKTPOXHUMHUECKUX U XpomaTorpaduyeckux
METOMAX.

OnTuueckue MeTo bl aHau3a. Kimaccudukanusi onTHUeCKUX METO0B aHAIH3a.
Cnextpodoromerpus u Qortokonopumerpus. [IpuHIMOHMaTbHAs cxema crekTpodoToMeTpa.
HazHaueHne OCHOBHBIX y3710B (MCTOYHUKA U3TYyYEHUSI, MOHOXPOMATOpa, KIOBETHI, POTOMETpA).
OJNEKTPOHHBIE CIEKTPhl NOMIOHIEHHUA. VX XapakTepuCTHKa: KOOPAMHATBI IOCTPOEHUS,
KaueCTBEHHAas U KOJIMYECTBEHHAs! COCTABJISIFOLIHE.

3akoH byrepa-Jlambepra-bepa, ero TpakToBKa.

Pedpakromerpusi: CymHOCTP METO/AA M MPHUHIMIHAIBHAS cxema pedpakToMeTpoB. OOmacTb
aHAJMTUYECKOTO IPUMEHEHUS pehpaKTOMETPHUH.

DeKTPOXUMHYECKHE METO/Ibl aHAIM3a, UX KIacCU(DUKAIIHSL.

[Torenumomerpuueckuit ananus. IlorTeHIMOMETpUYECKOE TUTPOBAHMUE.

®uznyeckre OCHOBBI NOTEHIIMOMETPUYECKOTO METO/1a aHaIn3a: 3akoH HepHcra.

OnexTpoasl, NpuMeHseMble B noHoMeTpun. Onpenenenne pH pacTBopos.
Konngykromerpuueckuit ananus. [psimas kongykrometpust. OCHOBHBIE TOHATHS.

IIpuMeHeHne MeToja KOHAYKTOMETPUU B aHAJTUTUYECKUX LIEIISX.

[Tonsaporpaduueckuii ananus. CynHocTs MeTo1a nojisiporpaduu. Ypasuenue MinpkoBuya.
OO1ast XxapaKTepucTHKa METOJIOB pa3JIeNieHUs] U KOHLIEHTPHPOBAHUS, MX KJIacCH(UKAIUSL.
Xpomarorpaduueckue Metonpl. OCHOBHBIE  XapaKTEPHUCTHKHU Pa3HOBHUJIHOCTEN
xpomatorpaguu (ra3opas, JKUAKOCTHAsI, TOHKOCIIOWHAs).

HNonoobmenHas xpomarorpadus.

27



42. T'a3oBas (Tra30-KUAKOCTHAS ¥ ra30aJAcOpOLIMOHHAS).

43. I'paduueckoe n300pakeHHe XpoMaTorpaMM U X paciupoBKa.

44. Ananutudeckue BO3MOXKHOCTH METOJla Xpomarorpaduu, Kpyr pernraeMbix 3anad. [IpumeHenue
MeTozaa Xxpomatorpaduu.

45. Oxcrpakuyst. Knaccudukarys SKCTpaKIMOHHBIX TIPOIIECCOB. Teopus SKCTPAKIIMOHHBIX METOJIOB. 3aKOH
pacrpeneneHus.

46. VYcnoBus SKCTpaKIMM HEOPraHWMYECKUX M OPraHMYECKMX COEQUHEHMH. (OCHOBHBIE OpraHUYECKHE
pEareHThl, UCHIOJIb3yEMbIE B SKCTPAKIUN AJIEMEHTOB.

IIpuMepsl TECTOBBIX 3aJAHUM /151 KOHTPOJISI 3HAHUM, MOATOTOBKU
K PyOe:KHBIM aTTeCTAlMAM

Buvibepume ooun npasunvhuiil omeem

1. B TuTpuMeTpHUECKOM aHAJIN3€ UCIOJB3YIOT PEAKIINH, KOTOPBIE IPOTEKAIOT
1) MenIeHHO;
2) IpaKTUYECKH B IIPSIMOM HaIIPaBJICHUU;
3) obparumo;
4) ¢ 1OCTaTOYHO BBICOKOM CKOPOCTHIO.

2. BO3MOXXHOCTh TOYHOTO (PUKCHUPOBAHHS TOUYKH YKBUBAJICHTHOCTH TIPU TUTPOBAHHH:
1) »xenatenbHa,
2) Heobxonuma.

3. BemecTBa, KOTOpBIE HCIOJNB3YIOT B THTPHUMETPUYECKOM aHalu3e A (UKCHPOBAHUS TOUYKH
SKBHUBAJIEHTHOCTH, HA3bIBAIOTCS

1) ycTaHOBOUHBIM;

2) sTaJoHaMH;

3) uHAMKaTOpaMy;

4) pabounMH.

4. KoMIIJIEKCOHBI ABJISIOTCS paOOuYMMU BELIECTBAMHU B METO/aX
1) HeliTpanu3anuy;
2) OKHMCIIEHUSA-BOCCTAHOBJICHHUS;
3) ocaxxnenus;
4) KOMIIJIEKCOHOMETPHH.

5. B meToe HelTpanu3aiuu B KauecTBe pabOounX BEIIECTB UCIOIb3YIOT
1) KM1'104, Iz
2) tpuion b, MgSO4-7H,O
3) HCI, KOH
4) AgNOs, NaClI

6. PabounM BeIECTBOM B IICPMAHTaHATOMETPHHU ABIACTCA:
1) H,SOs
7)) 8
3) KBI’O}.
4) KMnO,

7. IlepmaHraHaToMeTpHst OTHOCUTCSI K METOJIaM
1) HeliTpanu3anuy;
2) OKHMCIIEHUSA-BOCCTAHOBJICHHUS;
28



3) ocak/ieHHS,;
4) KOMIUIEKCOHOMETPUH.
8. B MeTo1e HeHTpaIM3aluy UCIOJIb30BaTh YKCYCHYIO KHCIIOTY B Ka4eCTBE TUTPAHTA!
1) MOXHO;
2) Henb3sl.

9. Ecnn B MeTone HeWTpain3auuu B KauecTBe TUTpaHTa ucnoap3ytoT NaOH mnm KOH, To Takoe
OIIpEAEIICHUE OTHOCHUTCS K:

1) aumaumerpuu;

2) alKalnuMeTpHH.

10. B pemOKCUMETPHH HCIOIB3YIOT TAKHE OKHCIUTEIHLHO-BOCCTAHOBHUTEIBHBIE PEAKIMH, IS
KOTOPBIX BBINOJIHAETCS YCIOBHE

1) Eoxc™ Egoc’ MurMyM Ha 1B;

2) Eokc™ Egoc’ MunumMym Ha 0,4B;

3) EOKCO = EBOCO .

11. Ipu TutpoBanuu B kucioii cpene KMnO, BocctanasnmmBaercs 10 Mn*':
MnO; + 8H™ + 56 — Mn’" + 4H,0. YpaBuenue HepHcTa Juist 3TOM CHCTEMBI HMEET BHL:

2+
E , 0,059 [M_n ] :
MnO4/Mn MnO;, /Mn”* 5 [Mno4 ][ H+]

1)
MnO,
E =g +0,0591g[ .
MnO, /Mn MnO; /M 5 [Ml’l2+]
_go 0,059, [MnO,}[H']
A Ve
MnO,
E =i +0,0591g[ .
MnO, /Mn MnO; I Mn** ) [Mn2+]

12. B KOMIUIEKCOHOMETPHUH OTPEAETICHHE )KECTKOCTH BOJIBI IPOBOJIST B CPEIE:
1) kucnoi;
2) EeI0YHOM;
3) HelTpaIbHOM.

13. MonsipHass Macca DKBHUBAJIEHTa CEPHOM KHUCIOTHI B peakumu H,SO, + NaOH = NaHSO, +
H,OpaccuntbiBaercs:

1
1) 2 - M (H,S0s)
1

2) 1M (H:505)
3)2 - M (H:SO,)

14. MounsipHas Macca SKBHBaJICHTa MEpMaHTraHaTa Kajdus MPH €ro BOCCTAHOBICHUM IO PEAKIUU:
MnO, + 8H"— Mn’" + 4H,0OpaccunuThIBacTC:
1
1M EMnOy
29



1

2) 2 - M (KMnOy)
1

3) 5.M (KMnOy)

15. Monsipnas macca skBuBajeHTa TpuioHa b (NaH.Y) B peakuum ¢ MOHOM [ByXBaJIGHTHOTO
metamna (Me*") mo cxeme: Me**+ Na,H,Y — NaMe Y + 2H" paccuntsiBaeTcs:

1

1M ®©NaHY)
1

2) 2 M (NaHL,Y)
3) 2 M (NaszY)

16. MonsipHast Macca SKBHBaJieHTa [, mpu ero BOCCTaHOBIICHHH 1O peakuuu [, + 2& — 2 paBHa:
1) 254 r/moib
2) 127 r/moinb

17. PactBop NaOH rorossrt:

1) mo TouHOI HaBecke

2) o npuOIU3UTEIHHON HaBECKe

3) u3 ¢ukcanana

4) paz0aBiieHHEM KOHIIECHTPUPOBAHHOTO PacTBOpa
18. PactBop HCI M0OXHO mpUroTOoBUTH

1) o TO4HOI1 HaBecke;

2) o npuOIN3UTEIBHON HABECKE;

3) u3 ¢ukcanana;

4) pa3baBiieHHEM KOHIICHTPUPOBAHHOTO PacTBOpa

19. IlpuroroButh pactBop KMnO4 o TouHON HaBecke:
1) MOXHO
2) Henb3sl.

20. PactBop Tpuiiona b rorosst
1) mo To4HOI1 HaBecke
2) o npuOIU3UTEIBHON HaBECKE
3) u3 ¢ukcanana
4) pa3baBiieHHEM KOHIICHTPUPOBAHHOTO PacTBOpa

21. JIns ycTaHOBICHHS TOYHOW KOHIEHTPAIIMH PACTBOPOB KHCJIOT B AUUAMMETPUU HCIOIB3YIOT
Na,CO; mn Na,B4O7:10H,0O. 1x pacTBOp roToBsT

1) mo TouHOI HaBecke

2) o npuOIU3UTEIHHON HaBECKE

3) u3 ¢ukcanana

4) paz0aBiieHuEM KOHIIECHTPHUPOBAHHOT'O PacTBOpa

22. YCcTaHOBOYHEIM BEIIIECTBOM B IEPMaHTraHaTOMETPUN MOXKET OBITh:
1) KzCI‘zO7
2) Na2B4O7- IOHQO
3) Na2C204
4) MgSO,-7H,0
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23. Ecim TtouyHyro KoHueHTpauuro pactBopa KOH ycranaBiamBaroT mo pesysibTaraM THUTPOBAHMS
pactBopom KOH pactBopa maseneBoii kucinotrel H,C,O4, 1O Coxs(KOH) paccunThiBaloT 10

dhopmyre:
1)CM&M 5 ) ) o) ) 0 uM
I

3) CM ) e

2) CM 31 0 )t

24. Ilpu ompesieieHUU aMMHaKa B COJISIX aMMOHHSI paOOYMMHE PACTBOPAMHU SIBIISIFOTCSI:
1) HCI, NaOH
2) KMHO4, N8.2C204
3) tpuwon b, MgSO47H,0
25. Ilpu onpeseneHuu OOIIeH KECTKOCTH BOJIBI B KAUeCTBE pabovero BEIIECTBa UCIIONb3YIOT
1) KMnO4
2) HCI
3) Tpuion b
4) MgSO4'7H20

26. IIpu onpeneneHUH aMMHaKa B COJISIX aMMOHUSI HCIIOJIB3YIOT CIOCOO TUTPOBAHUS:
1) mpsimoit
2) oOpaTHbIi
3) 3amemnieHust

27. Ycranosnenue Coxs(KMnOs) mo ycranoBounomy BemiectBy Na,C,Os (okcanmaTy HaTpus)
MIPOBOJIAT CIIOCOOOM TUTPOBAHMS:

1) mpsimoro;

2) 3aMEeCTUTENILHOTO;

3) obpatHoro.

28. Onpenenenre o0IeH KECTKOCTH BOABI IPOBOAAT CIIOCOOOM TUTPOBAHUS :
1) npsimoro;
2) 0OpaTHOTO;
3) 3aMeCTUTENBHOTO.

29. MeTunoBbiii OpaHKEeBBIA OTHOCUTCS K HHJIUKATOPAM:
1) OKUCITHTETHFHO-BOCCTAHOBUTEIIBHBIM;
2) METaTIOXPOMHBIM;
3) KHCJIIOTHO-OCHOBHBIM.

30. dukcupoBaHUE TOYKH YKBUBAJIECHTHOCTH IpU TUTpOBaHWU N0 peakunu NaOH + HCI — NaCl
+ H,O BO3MOXHO CIIOCOOOM:

1) MUHAUKATOPHBIM;

2) MTHIMKATOPHBIM U O€3MHIUKATOPHBIM.

31. KucnotHo-0CHOBHBIE HHIMKATOPHI - 3TO BEIIECTBA, OKPACKa KOTOPBIX 3aBUCHT OT:
1) KOHIIEHTpaUU UHIUKATOPA;
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2) OKUCIHUTEIHHO-BOCCTAHOBUTEIBHOTO TIOTEHIHAA
pacTBopa;

3) KOHCTAHTHI IUCCOIMAIINY UHANKATOPA;

4) pH pactBopa.

32. I3MeHeHne OKPACKN OKHCIUTEIbHO-BOCCTAHOBUTEIBHOTO UHANKATOPA IIPOUCXOIUT
1) npu AOCTHXKEHMM OIpeesicHHOro 3HaucHust pH
pacTtBopa
2) Ipu TOCTHKEHUU OIPECIIEHHOTO 3HAUCHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIBHOTO TIOTEHIHAIA
pacTtBopa
3) mpH HCIMOJIb30BAHUM KOHIEHTPHUPOBAHHBIX PacTBOPOB
MH/IMKaTOpa
33. be3auHaMKaTOPHOE TUTPOBAHUE UCTIOIB3YIOT B TAOOPATOPHOM MPAKTHUKYME
1) nns «OnpeneneHus aMMHaKa METOJIOM HEUTpaIu3aIiim»
2) nmns «Omnpenenenus  keneza (1) metomom
NIepMaHTaHATOMETPHIDY
3) st «OmnpeneneHus >KECTKOCTH BOJIBI»

34. Ckadyok Ha KPUBOM KHCJIOTHO-OCHOBHOTIO THUTPOBaHMS HaxoauTcs B obmactu 6,75 - 10 pH.
Bribepure uHAuMKaTOphl U1 (DUKCHPOBAHUS TOYKH SKBHBAJECHTHOCTH C yY€TOM HUX HHTepBaia
Nepexoa OKPacKu:

1)0,2 - 1,8;

2)3,7-52;

3)5,6 - 7,6;

4) 6,8 - 8.,4;

5)10-12,1.
35. Ckauok Ha KpUBOM OKHCIUTEIbHO-BOCCTAHOBUTEIBLHOTO TUTPOBaHMS HaxoauTcs B obnactu 0,94
- 1,48 B. Bribepute HHAMKATOPHI Ui (PUKCUPOBAHUS TOYKH SKBHUBAJIECHTHOCTH C Y4YETOM
CIPaBOYHBIX  3HAYEHUN  CTAHAAPTHOTO  OKUCIMTEIbHO-BOCCTAHOBUTEIBHOIO  IOTEHIMANa
unaukaropa (E°):
1)+0,76 B
2)+1,00B
3) +0,97 B
4)+0,84 B
5)+1,33B

v

36. Cxa4ok Ha KpUBOW KHUCIOTHO-OCHOBHOTO THUTPOBaHMs HaxoauTcs B obnactu 6,24 - 4 pH, pH B
TOYKE OSKBHBAJECHTHOCTH paBeH 5,12. BpiGepute WHAMKATOPHI A (PUKCHUPOBAHUS TOYKH
SKBHMBAJIEHTHOCTHU C YYETOM IOKa3aTesisd TuTpoBanus uHaukaropa (pT):

1)3,0

2)5,5

3)7,3

4)4,7

5)5,2

37. [ns onpeiesieHus CoiepKaHusl aMMHUaKa B COJIM aMMOHMS MCTIOIb30BAIH CIIOCOO TUTPOBAHUS
1) mpsimoit
2) oOpaTHbIi
3) 3amemnieHust

38. XKecTkocTh BOJBI OMIPEACIISITA CITIOCOOOM ... TUTPOBAHUS:
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1) npsimoro;
2) 0OpaTHOTO;
3) 3aMeCTUTENBHOTO.

39. O611y10 )KECTKOCTh BOBI PACCUUTHIBAIOT MO (pOpMyIIe:
C mpunoHb )-V ( mpunonb
X(H,0)= sk mpwion )V (mp );
1) 1000
C mpunoHb )-V ( mpuionb
}K(HzO)Z SKB( p )V (mp )
) V(H,0)
C 5k mpuronB )-V (H,0)
3) JK(H:0) =. V(3TA)

-1000,

40. XKecTKoCTh BOJBI U3MEPSIETCS B:
1) %,;
2) MMOJIB/T;
3) MMOJIB/IM’;
4) r/em’.

41. Ilepen 3amotHEHHEM OIOPETKH PACTBOPOM THUTPAHTA JIJIsl aHAIM3A €€ OMOJIaCKUBAOT:
1) MuUHUMYM JBa pa3a TUCTHILTUPOBAHHOUN BOJION;
— 2) MUHUMYM J1Ba pa3a pabo4iM pacTBOPOM;
3) MUHUMYM [0 JBa pa3a AWCTUUIMPOBAHHOW BOJOH H
pabouuM pacTBOPOM.

42. llpu -neBTopeHit ONBITOB OIOPETKY IMepes Ka)JbIM TUTPOBAaHUEM 3allOJIHATH 10 HyJIEBOM
OTMETKH LIKaJIbl

1) xenaTenbHO

2) Heo0X0UMO

43. Tlpn MOATOTOBKE K aHATH3Y KONOY JUIS THTPOBAHUS OTONIACKMBAIOT
1) ananu3upyemMbIM pacTBOPOM
2) pacTBOPOM THTpaHTa
3) IUCTUITMPOBAHHOM BOJIOM

44. JloBoauTh YpOBEHb PacTBOpa B MEPHOM KOJOE /10 KOJIBIIEBOM METKH TOpSYEeH WM TEIUION
JUCTUTIMPOBAHHOU BOJIOM
1) MmoxHO
2) Henb3s
45. Ilunetky nepen oTOOPOM aTMKBOTHOW YacTHU aHAIM3UPYEMOTO PacTBOpa OMOJIACKUBAIOT
1) aucTUIIMPOBaHHON BOJIONM;
2) pacTBOPOM THUTPAHTA;
3) cHavama JUCTWUIMPOBAHHOW BOJOW, a 3aTeM
aAHAJIM3UPYEMBIM PACTBOPOM.

46. KoHiieHTpanus pacTBopa, MPUTOTOBIEHHOTO U3 (prKcaHama, sIBIsSETCS
1) TouHoiA
2) npuOIN3UTEIBHON

47. KoHIEHTpalmusi pacTBOpa, IOJYYCHHOrO pa30aBICHUEM KOHIEHTPHUPOBAHHOTO pPAacTBOPA,
SIBIISICTCSL:
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1) TouHoI;
2) npuOIN3UTENBHOM.

48. Ilpm TUTpOBaHMM NOJIy4YEHBI PE3YJIbTAThl, NEPEUUCICHHBIC HWKE. YKAXKNTE, KAKOM M3 HHUX
HeJb3s OpaTh B pacueT CpelHero 3HaYeHus 00beMa TUTpaHTa:

1) 9,30;

2) 9,20;

3) 8,50;

4) 9,40.

49. JIng TOYHOTO U3MepeHHst 00bEMOB PACTBOPOB IpeTHA3HAUCHBI
1) MepHbIe cTakaHbl
2) MepHbIe KOJIObI
3) MepHBIC MIJIUH/IPHI
4) muneTKu
5) 6ropeTku

50. [dnst mpubIU3UTENBHOIO U3MEPEHHS 00BEMOB PACTBOPOB MPEIHA3HAUEHBI
1) MepHBIE CTaKaHBbI;
2) MepHbI€ KOJIOBI;
3) MepHbIe IUIHHPSI,
4) nuneTKu;
5) OropeTkH.

51. ANMKBOTHYIO 4aCTh aHAJIM3UPYEMOTO PACTBOPA OTMEPUTH [T aHAJIN3a MEPHBIM I[IUIIMHIPOM:
1) Henb3s;
2) MOKHO.

52. MeTo1 KUCTIOTHO-OCHOBHOT'O TUTPOBAHUS B MHILIEBOI MPOMBIIIIEHHOCTH OTPEIEIISIOT
1) MaccoByto J10JIIO BiIaru
2) MaccoBYIO JIOJIO MOBAPEHHOM coH
3) MaccoByIoO J0JIIO caxapa
4) TUTPYEMYIO KUCIIOTHOCTh
5) 0011y 0 KECTKOCTh BOJIBI

53. MeTonoM OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOIO THUTPOBAaHWSA B IHIIEBOM IPOMBIIUIEHHOCTH
OTIPENIeNISIOT

1) MaccoByto JIOJTIO CYyXUX BEIIECTB

2) MaccoBYIO JIOJIIO TIOBAPEHHON COJIH

3) MaccoByIoO J0JIIO caxapa

4) 00110 )KECTKOCTh BOJIBI

5) coneprkaHrue HUTPUT-UOHOB

54. MeTo1oM KOMIIJIEKCOHOMETPHH B MUILEBOM MPOMBIIIJIEHHOCTH ONPEAEIISIOT
1) coneprxkanue o0Ba B KOHCEPBUPOBAHHBIX IPOAYKTAX

2) MacCOBYIO JIOJIO TTIOBAPEHHOM COJTH

3) MaccoBylo 10110 caxapa

4) TUTPpYyEMYIO KUCIIOTHOCTh

5) o011y 0 KECTKOCTh BOABI

8.4. Bonipochbl K dk3aMeHy 10 IMCHUILJIMHE KAHAJIUTHYECKAS XUMMS»
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10.
1.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24.
25.

26.
217.

28.
29.
30.

[IpenmeT aHAIMTUYECKOM XUMHH, €€ LIENU U 3a]jaui. 3HAYCHNE aHATUTUYECKOM XUMHHN KaK HayKH.
Omnpenenenvie  TMOHATHI: ~ KAUECTBEHHBIM,  KOJIMYECTBEHHBIM  AHAIM3bl;  DJIEMEHTHBIMH,
(GYHKIMOHAIBHBIM, MOJEKYJISPHBINA, (a30BbI aHaNMM3 BeleCTBA; APOOHBIM, CHCTEMATUYECKUIl
aHaJIN3bl CMECH HOHOB, MAKpPO-, MOJTYMHKPO-, MUKPO-, CYOMHKPO-, YIABTPAMHUKPO- aHAJTU3BL.
CriocoObl BBITIOJTHEHUS] XUMHUYECKUX PEaKLIUl «MOKpbIM» M «cyxum» myTeM. [lonstue o
KOHTPOJILHOM MP0oOEe, X0JIOCTOM OIIBITE.

AHanuTHUecKHe peakiuu, uX Kiaccupukarmy. YyBCTBUTEIBHOCTh AHAJMTUUECKOM peakLuH,
napamMeTpsl UyBCTBUTENBHOCTH. OOI1Me, XapaKkTepHble, TPYIIOBbIE, CHe(pUUecKre, CeleKTUBHbIC
peareHTsl. [ Ipumepsr.

Knaccudukarms karnonos. [Ipunimn pacrpeaeneHust KaTHOHOB IO TPYIIIaM.

['pyniroBsle peareHThl, UCTIONb3yEMbIE B KAYECTBEHHOM AHAJIM3€ HAa OCHOBE KHCIOTHO-OCHOBHOM
KJ1accu(pUKaIN KaTHOHOB.

Knaccudukanus aHHOHOB, OCHOBaHHasg Ha CIIOCOOHOCTH aHUOHOB  OOpa30OBHIBATh
MaJopacTBOPUMBIE COEIMHEHUS. AHAIUTUUYECKUE TPYIIbI, IPYIIIOBBIE PEATEHTHI, YCIOBUSI UX
JIEHCTBHSI.

Knaccu¢ukaiusi, OCHOBaHHAas Ha OKHMCIHMTEIbHO-BOCCTAHOBHUTEIBHBIX CBOMCTBAX aHHOHOB.
AHanuTu4ecKre rpymnisl. [ pynmnoBsie peareHThl, yCI0BUS UX IEHCTBHS.

IIpuMeHeHne HEKOTOPBIX IOJIOKEHUN TEOPUU PACTBOPOB DJIEKTPOJIMTOB, 3aKOH JEHCTBYIOLIUX
Macc B aHaMUTH4YecKor XUMUU. CUJIbHBIE U ClTa0ble JIEKTPOIUTHI.

KHcn0THO-0CHOBHBIE pAaBHOBECHUS U MX POJIb B AaHAJTUTHUECKON XUMUHU.

[TonsiTHE O MPOTOJIUTHYECKOW TEOPUH KUCIOT U OCHOBaHWU. [IpoTonuTudeckne paBHOBECHS B
Bozie. KOHCTaHTBI KHCIIOTHOCTH M OCHOBHOCTH, MX IIOKAa3aTEIIN.

Pacuer pH B pactBOpax mnpoTosuToB. ['MApOIM3 M €ro HMCHOJIb30BAaHUE B AHATUTHYECKON
xuMHH. KOHCTaHTa U CTENEeHb IMIPOIIn3a.

['eTeporeHHsle paBHOBECHS B CHCTEME OCAJIOK — HACBIIIEHHBIA PacTBOP MajopacTBOPUMOIrO
JJIEKTPOJIUTA U UX POJIb B AHAIUTUYECKON XUMUU. [Iponssenenne pacTBOpUMOCTH.

VYcnoBue 00pa3oBaHUS OCAKOB MaJlOPACTBOPUMBIX JJIEKTPOJIUTOB. BiusHUe pa3inyHbIX
(akTOpOB Ha MOJIHOTY OCaXJAEHUS U UX pacTBopeHue. J[poOHoe ocaxxaeHue.

Knaccudukanus MeTOIOB KOJWYECTBEHHOIO aHanuza. 1peOoBaHUS, MNpEAbSBIIEMblEe K
peakuysaM B KOJIUYECTBEHHOM aHAJIU3E.

I'paBumerpuueckuil ananu3. Knaccuduxanuss MeTol0B rpaBUMETPUUECKOTO aHaIn3a (METOx
OCaXJICHHsI, OTTOHKH).

CratucTtrueckas 00paboTKa pe3yJbTaTOB KOJIMUECTBEHHOTO aHAIHN3a.

CymHocTh 1 Kiaccu(UKaus TUTPUMETPUYECKUX METOJIOB aHAIIN3A.

Crioco0bl 1 METO/IbI TUTPOBAHUSI.

TpeboBaHUsT K peakUMsM, MCIOIb3yeMbIM B THUTpUMETpHHU. CHocoObl NPUTOTOBICHUS U
YCTaHOBKH KOHILIEHTpalMK pabo4nx pacTBOPOB.

PacueTsl B TUTPUMETPUYECKOM aHAIHU3E.

N3mepurenbHas nocyna.

CrocoObl  BBIp@XEHHUSI COCTaBa pAcTBOPOB M BBIYUCIEHHE B pa3IMYHBIX METOAax
TATPUMETPUUECKOTO aHAIM3A.

TurpoBanue. Toyka >KBUBaJICHTHOCTH U KOHEUHAs1 TOYKA TUTPOBAHMSL.

CrangapTHele M CTaHAAapTHU3UpOBaHHbIE pacTBOpHl. [lepBuuHBIE cTaHAapThl U TpeOOBaHUS,
npeabssisieMble K HUM. @ukcaHasnbl. TOYHOCTE TUTPUMETPUUECKOTO aHAIINA3A.

CyIIHOCTh KUCIIOTHO-OCHOBHOTO TUTPOBAHMS.

IlepBuuHbIE CTaHAApTHI AJS PacTBOPOB KUCIOT M Iienoued. CraHaapTuzanus pacTBOPOB
KHUCJIOT U LIEJIOUEH.

KpuBBIEKMCIIOTHO-OCHOBHOTO TUTPOBaHUs. IHAMKATOPEI B METO1€ HEUTpaIU3aLiHy.

CyIIHOCTh OKUCIUTENbHO-BOCCTAHOBUTEILHOTO TUTPOBAHUSI.

Peakuun oxucieHus-BoccTaHoBiaeHUs. CKOpPOCTh M MEXAaHU3M pEakUUd  OKHUCIICHUS-
BOCCTaHOBJICHUSI.
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31.
32.
33.

34.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

47.
48.

49.
50.

51.

52.
53.

54.

55.
56.

57.

58.
59.

60.
61.
62.
63.
64.
65.
66.
67.
68.

69.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE IOTEHIIUAIIBI.

KoHcTaHTBI paBHOBECHUS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIAMN.

OCHOBHBIE HEOPTaHUUYECKUE U OPTaHUYECKHE OKUCIUTENIN U BOCCTAHOBUTEIH, UCIIOIb3yEMBIE B
aHaJm3e.

KonnuecTBeHHass XapaKTEpUCTHKA MOJTHOTHI IMPOTEKAHUS OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkuui.

IIpuMeHeHre B aHAIN3€ OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN.

MounsipHast Macca 5KBUBAJIEHTA B PEAKIMIX OKUCIEHUA-BOCCTAHOBIICHUS.

Kpusbie TuTpOBaHUS.

Penokc-uHaukaTopsl.

[Tepmanranaromerpusi. Unaukaropsl. Pabouune pactBopsl. [IpakTuueckoe npuMeHeHue.
Nonometpus. Unaukaropsl. Paboune pactBopsl. [IpakTuueckoe npumeHeHHe.
Huxpomaromerpust. Uuankaropsl. Pabouue pactBopsl. [IpakTuyeckoe npuMeHeHHe.
Teopernueckrie OCHOBBI METOJI0B KOMIZIEKCOHOMETPUYECKOTO TUTPOBAHMSL.

PaBHOBecue peakiuii komiiekcoobpa3zoBanus. KOHCTaHTBI yCTONUMBOCTH.

KomrutekcHble coeAMHEHUS U OpraHUYECKUE PEAreHTHI.

CBoMCTBa KOMIUIEKCHBIX COEIMHEHUH, UCIIOJIb3YEMBIE B AaHAJTUTUUECKON XUMUMU.
Hcnonb30BaHne KOMIUIEKCOOOpA30BaHUs [UIsl OINpeAeNieHUsl, MAacKUpOBaHWS WOHOB, IS
pPacTBOPEHMS OCAJKOB, JUUI1 U3BMEHEHMS IIOTEHIIMAJIA U JP.

Oco00EeHHOCTH KOMILIEKCOOOPA3yIOITUX OPTaHUYECKUX PEareHTOB.

CymHocTh MeToJa KOMIUIEKCOHOMeTpuH. PabGoume pactBopbl. KpuBble THUTpOBaHUS.
Nupukatopel. KoMIIEKCOHBI, MX TPUMEHEHHE B XUMHUYECKOM aHAJIU3E.

Teopernueckrie OCHOBBI METOIOB OCAJAUTEIBHOIO TUTPOBAHUS.

CyIHOCTbh OCaAUTETBLHOTO TUTPOBaHUs. TpeboBaHUs, PeIbABISEMbIEC K PEAKLIUAM OCAKICHHUS.
Knaccugukarus MeTo10B.

CrniocoObl MpOBeICHUS 0CAAUTEIBHOTO TUTPOBAHUS, KPUBbIE TUTPOBAHMS, HHIUKATOPbI METOa
OCAUTEIILHOTO TUTPOBAHMUSL.

Aprenromerpusi. CynHocts MeToa. I Ipumenenue aprearomeTpum.

BBenenne B (U3MKO-XMMHUYECKHME ~ MeTOAbl  aHanmu3a.  OOmas  XapakTepuCTHKa
WHCTPYMEHTAIBHBIX METO/IOB aHann3a. Knaccudukanus DXMA.

[Tonsatne 00 aHAJIUTHYECKOM CHUTHalle B (u3HKO-XUMHUUecKOM aHaimu3e. OcobeHHOCTH
AHAJIMTUYECKUX CUTHAJIOB B CIEKTPAJIbHBIX, AJIEKTPOXMMUYECHX H XpomaTorpaduyeckux
METOMAX.

OnTuueckue MeTo bl aHau3a. Kimaccudukanusi onTHUeCKUX METO0B aHAIH3a.
Cnextpodoromerpus u Qortokonopumerpus. [IpuHIMOHMaTbHAs cxema crekTpodoToMeTpa.
HazHaueHne OCHOBHBIX y3710B (MCTOYHUKA U3TYyYEHUSI, MOHOXPOMATOpa, KIOBETHI, POTOMETpA).
OJNEKTPOHHBIE CIEKTPhl NOMIOHIEHHUA. VX XapakTepuCTHKa: KOOPAMHATBI IOCTPOEHUS,
KaueCTBEHHAas U KOJIMYECTBEHHAs! COCTABJISIFOLIHE.

3akoH byrepa-Jlambepra-bepa, ero TpakToBKa.

Pedpakromerpusi: CymHOCTP METO/AA M MPHUHIMIHAIBHAS cxema pedpakToMeTpoB. OOmacTb
aHAJMTUYECKOTO IPUMEHEHUS pehpaKTOMETPHUH.

DeKTPOXUMHYECKHE METO/Ibl aHAIM3a, UX KIacCU(DUKAIIHSL.

[Torenumomerpuueckuit ananus. IlorTeHIMOMETpUYECKOE TUTPOBAHMUE.

®uznyeckre OCHOBBI NOTEHIIMOMETPUYECKOTO METO/1a aHaIn3a: 3akoH HepHcra.

OnexTpoasl, NpuMeHseMble B noHoMeTpun. Onpenenenne pH pacTBopos.
Konngykromerpuueckuit ananus. [psimas kongykrometpust. OCHOBHBIE TOHATHS.

IIpuMeHeHne MeToja KOHAYKTOMETPUU B aHAJTUTUYECKUX LIEIISX.

[Tonsaporpaduueckuii ananus. CynHocTs MeTo1a nojisiporpaduu. Ypasuenue MinpkoBuya.
OO1ast XxapaKTepucTHKa METOJIOB pa3JIeNieHUs] U KOHLIEHTPHPOBAHUS, MX KJIacCH(UKAIUSL.
Xpomarorpaduueckue Metonpl. OCHOBHBIE  XapaKTEPHUCTHKHU Pa3HOBHUJIHOCTEN
xpomatorpaguu (ra3opas, JKUAKOCTHAsI, TOHKOCIIOWHAs).

HNonoobmenHas xpomarorpadus.
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70. T'azoBas (Ta30->XKUIKOCTHAS U Ta30-aCOPOIIMOHHA).

71. TI'paduueckoe n3o0paxxeHue XpoMaTorpaMM U UX pactuudpoBka.

72. AHamuTHUYECKHE BO3MOXHOCTH METOJa XpoMaTorpaduu, Kpyr pemaeMbix 3anad. [Ipumenenue
MeTozaa Xxpomatorpaduu.

73. Dkcrpakims. Kinaccudukarms SKCTpakIMOHHBIX Mpo1ieccoB. Teoprs SKCTPaKIMOHHBIX METOIOB. 3aKOH
pacrpeneneHus.

74. YcnoBusl SKCTpaKIMKM HEOPTaHMYECKUX W OpPraHMYEeCKUMX coequHeHuH. OCHOBHBIE OpraHUYECcKHe
pEareHThl, UCHIOJIb3yEMbIE B SKCTPAKIUN AJIEMEHTOB.

Oo0pa3zen Ous1eTa MO IUCHUILINHE KAHAJTUTHYECKAS] XUMM D)

dopma poBeACHUS YK3aMeHa - CMEIIIaHHas

Munucmepcmeo nayku u gvicutezo oopazosanus P®
Cesepo-Ocemunckuii 20cy0apcmeentblii yHugepcumem
umenu Kocma Jlesanosuua Xemazyposa
Kadgheopa ooweii u neopzanuueckoii xumuu. Kypc ananumuueckoii xumuu
Hanpaenenue oaxanaspuama 03.03.02 «@uzuxa»
1 kype, 2 cemecmp
IK3AMEH

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. T'paBumerpuueckuid aHanu3. Kiaccudukanuss METOAOB TPaBUMETPUYECKOTO aHaim3a (METon
OCaXKACHUA, OTI‘OHKI/I).

2. OCHOBBI HOTCHIIMOMETPHUIECKOTO aHaIM3a. [loTeHInoMeTpruIecKoe TUTPOBAHHE.

3. Ha turpoBanue 10,00 mu 0,05000 monbe/nm pactBopa MgSO4 3aTpadueno 12,50 mur pacTBopa
komruiekcona I11. KakoBa MosisipHas KOHIIGHTpaIys TUTPaHTa (MOJIb/JT)?

3aB. kadenpoii ob1eH u
HEOPraHU4YEeCKON XUMUU A. 4. CUMEOHN I

JloueHT Kadenpsl, K.X.H. O.B. HEEJIOBA

8.6. OneHnnBaHue OTBETA CTYAEHTA HA IK3aMeHe

CDopMa IMPOBEACHHUA 5K3aMC€HA: CMCIIaHHAasA — MIMCbMEHHAaA U yCTHasl.

Xapaxkmepucmuxa omeema bannwu

JlaH TIOJIHBIN, pa3BEPHYTHIM OTBET HA IIOCTABJICHHBIA BOIIPOC, NOKa3aHa
COBOKYIHOCTb OCO3HAHHBIX 3HAHUH 00 OOBEKTE, MNPOSABIAIOIIAACA B

CBO6OI[HOM OINCpHUPOBAHUUA IIOHATUAMU, YMCHUUN BBIACIUTH
CYIIECTBEHHbIE W  HECYNICCTBCHHbIE €ro MPU3HAKH, [PHYUHHO-
CIICJICTBEHHBIC CBSI3M. 3HaHHWE 00 OOBEKTE JEMOHCTPUpPYETCS Ha (OHE 26-30

TMOHMMAHUA €r0 B CHUCTEME JAHHOM HayKd M MEXIMCIMILTHHAPHBIX
csaseir. OtBeT (OpMyNHpyeTcss B TEPMHHAX HAYKH, H3JI0KEH
JIUTEPaTypHBIM  SI3BIKOM,  JIOTHYEH, JOKas3aTeleH, JIeMOHCTPHUPYET
ABTOPCKYIO MO3MIIMIO CTY/ICHTA.

JlaH TIONHBIH, pasBEepHYTHIH OTBET HA TOCTABIEHHBIH BOMPOC, MOKA3aHa
COBOKYIHOCTh OCO3HAHHBIX 3HAHUI 00 0OBEKTE, J0KA3aTENbHO PACKPHITHI 21-25
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OCHOBHBIC TMOJIOKCHHS TEMbI, B OTBETEC MPOCICIKUBACTCS YETKas
CTPYKTYpa, JIOTHYECKAsl MOCICIOBATEILHOCTh, OTPaXKAIOIIas CYIIHOCTh
pacKpbIBaeMbIX TIOHSTUH, TEOpHid, sBICHUNA. 3HaHWEe 00 oOBeKTe
JIEMOHCTpUpYyeTCsl Ha (JOHE TOHMMAHHS €r0 B CHCTEME JTaHHOW HAyKH H
MEXKTUCIUTUTMHAPHBIX CBs3ei. OTBET U3JI0KEH JINTEPATYPHBIM S3bIKOM B
TepMHHAX Haykd. MoryT ObIThb JOMYIIEHBI HEIOYEThI B OMNpPEACICHUH
MOHSATHH, HWCIPABICHHBIC CTYICHTOM CaMOCTOSATEIBHO B IpoIecce
OTBETA.

JlaH moJHBIN, pa3BepHYTHIM OTBET HA MOCTABJIEHHBIM BOIPOC, ITOKA3aHO
YMEHHME BBIICIUTh CYIIECTBEHHBIE M HECYIECTBEHHBIE IPU3HAKH,
IIPUYUHHO-CJIEICTBEHHBIE CBSI3U. OTBET YETKO CTPYKTYPHUPOBAH, JJOTHYEH,
U3JI0)KEH B TepMUHAX Haykd. OJHAKO JOIYIIEHbl HE3HAYUTEIbHBIE
OMMOKH WM HEJOYETHl, WCIPABICHHbIE CTYIEHTOM C TIOMOIIBIO
«HABOJSAIINX» BOIPOCOB IPENOIABATEINS.

16-20

Jlan TONMHBIA, HO HEAOCTATOYHO IIOCJIEAOBaTeIbHBIA OTBET Ha
IIOCTaBJICHHBI BOIIPOC, HO IPU 3TOM IIOKA3aHO YMEHHUE BBIJEIUTH
CYIIECTBEHHbIE W  HECYIIECTBEHHbIC MPHU3HAKK HU  MNPUYHUHHO-
CJIe/ICTBEHHbIE CBsI3U. OTBET JIOTMYEH U U3JI0KEH B TEPMUHAX HayKH.
MoryT ObITh nmomymieHbl 1—2 omuOKHM B OMNpPENEICHUH OCHOBHBIX
MOHSITUM, KOTOPBIE CTYJICHT 3aTPYAHSIETCS HCITPABUTH CAMOCTOSITENHHO.

11-15

JlaH HeIOCTaTOYHO TOJHBIA M HEJOCTATOYHO pa3BEpPHYTHI OTBET.
Jloruka W TOCIEIOBATCIbHOCTh H3JOXKCHHUS HMEIOT HApYIICHHUS.
JlonyiieHbl OMIMOKK B PACKPBITHU TOHSITUH, YIOTPEOICHHUH TEPMHHOB.
CTyIIeHT HE CHOC06CH CaMOCTOATCIIBHO BBIJACIUTb CYIICCTBCHHBIC U
HECYIICCTBEHHbIC TIPU3HAKH U MPUIMHHO-CICACTBEHHbBIC CBsA3U. CTyIeHT
MOKET KOHKPETHU3UPOBaTh OOOOIICHHBIC 3HAHUS, JOKa3aB Ha MpHUMeEpax
UX OCHOBHBIC MOJIOKEHHSI TOJBKO C MOMOIIBIO MpernoaaBaresisi. PeueBoe
odopmiieHHE TpeOyeT MOMPABOK, KOPPEKITUH.

JlaH HENOIHBIN OTBET, JIOTUKA U MOCIEI0BATEIIBHOCTD U3JI0KEHUS UMEIOT
CYIIECTBEHHbIE HapymieHus. JlomymeHsl rpyOble OmMHMOKH  TpH
ONpEACIICHUN CYIIHOCTH PAacCKpbIBAEMBIX IOHATUH, TEOPHM, SBIICHUH,
BCJIE/ACTBUE  HEMOHMMAHMS  CTYAEHTOM HMX  CYIIECTBEHHBIX U
HECYILECTBEHHBIX IPU3HAKOB U CBsA3€HW. B OTBETE OTCYTCTBYIOT BBIBOJBI.
YMeHue packpbiTh KOHKpPETHBIE MpPOsBIEHUS OOOOLICHHBIX 3HAHUM He
nokaszano. PeyeBoe ohopmienue Tpedyer NonpaBoK, KOPPEKLUH.

3-5

JlaH HemodHBIA OTBET, MPEACTaBISAIOUINI COO0OW pa3pO3HEHHbIE 3HAHUS
[0 TEMe BONpOCa C CYIIECTBEHHBIMH OLIMOKaMU B OIpECIICHUIX.
[TpucyTcTBYIOT (parMeHTapHOCTb, HEJIOTUYHOCTh U3I0XKeHUs. CTylneHT
HE OCO3HAeT CBs3b JAHHOIO IIOHATHS, TCOPUHU, SBJICHHUS C IPYTUMU
00BbeKTaMu JUCHUIUIUHBL. OTCYTCTBYIOT BBIBOJBI, KOHKpETH3alUs U
JIOKa3aTeJIbHOCTh H3JI0KeHUsA. Peub HerpamorHasd. [lomoiaHuUTENbHBIE U
YTOUHSIOIINE BOIPOCHI IPENOJABATENS HE IPUBOIAT K KOPPEKIIMM OTBETA
CTYJIEHTa HE TOJIbKO HA IIOCTABJICHHBIA BOIPOC, HO U HA JIPyTUE BOIPOCHI
JIMCHUTIIINHBL.

He MMOJIYy4YCHBI OTBCTHI 110 0a30BBIM BOIIpOCaM OUCHHUILINHBI.

Pe3ynLTpr}0u1aﬂ OIICHKa OIpeAcIACTCd B COOTBCTCTBHU C ITonoxxennemM o OaJlIBHO-

PEUTHHTOBOM CUCTEME OLICHKU 3HAHUI CTYJIEHTOB.

Metoauxa ¢popMupoBanus pe3yJabTUPYIOIIEH OLIEHKN:

38



B xo71e Teky1iero u pyoexHOro KOHTpOJIs CTyAeHTbI MOryT Hadpath 0-100 Gamios:

1 —s1 pyOexHast aTTecTalsl - MAKCHMAJILHO 35 0aJ1J10B, U3 HUX:

Ot 0 mo 15 GaynmoB (pyOekHast aTTecTanys) — KOMIIBIOTEPHOE TECTUPOBAHHME WJIM NMHChMEHHAS
KOHTpOJIbHAsI paboTa;

Ot 0 mo 20 6amnoB (Tekymasi OIleHKa) — aKTUBHAs paboTa 3a JaHHBIA MEPHOJ] Ha JIAOOPATOPHBIX U
MPAKTUYCCKUX 3aHATHSIX.

2-51 pyOexkHas aTTeCTAIMA — MAKCUMAJIBLHO 35 0a/1J10B, U3 HUX:

Ot 0 go 15 GamnoB (pyOexkHasi aTTecTalyisl) — KOMIIBIOTEPHOE TECTUPOBAHUE WM MUChMEHHAsS
KOHTpOJIbHAs paboTa;

Ot 0 1o 20 6ansoB (Teky1as OleHKa)— aKTUBHAsA pab0Ta 3a TaHHBINM NEepHO Ha 1a00PaTOPHBIX U
MIPAKTUYECKUX 3aHATHUAX.

[IpoMekyTOUYHBII KOHTPOJIb:
3aveT WM 3K3aMeH:
3a OTBET Ha 3a4eTe WU IK3aMeHe CTyIeHT nosrydaeT 0-30 6auios.
CTyneHTbl, TMOJyYMBIIME B XOJE TEKYIIEro M pyOEeKHOro KOHTpoisi He MeHee 50 06amios,
ABTOMATHUYECKH IOJIy4alOT 3a4eT WIN OLEHKY «yJ0BJIeTBOpUTEIbHO». Eciiu cTyneHT He Habupaet 50
O0aluioB NS 3aueTa WM JK3aMEHa, TO OH MOXET CJaBaTh 3a4eT WJIM DJK3aMEH B MEPUOJ
9K3aMEHALIMOHHOW ceccud. JlJii MOJMyYeHUs OLEHOK «XOpOIIO» U «OTIMYHO» CTYAEHT JOJDKEH
cIaBaTh HK3aMEH B MEPHO]I IK3aMEHALIMOHHOM Ceccui.
PesynbTupyiomas olieHKa pacCUUThIBACTCS M0 cyMMe 0ajioB 3a TEKYIIYI0 YCIEBAaeMOCTb, 3a
pe3yNbTaThl PyOSKHBIX aTTECTAIMA U YCTHOTO OTBETA HA SK3aMEHE UJIU 3a4eTe.

IIxa/jsa UTOroBOI aKageMU4eCKOM yCIIeBAeMOCTH CTYAE€HTOB M0 JUCHUILINHE

Cucrema onenox COI'Y
dopma Cymma Ouenka
KOHTPOJIS 0aJI0B
86 - 100 OTJIMYHO
JK3aMeH 71-85 XOpO1LIOo
50-70 YJOBJIETBOPUTEIHHO
3auer 50-100 3a4TEHO
0-49 He 324YTEeHO
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IToxa3aTenu U KpUTEPUH OLleHUBAHUSI KOMIIETEHIUI HA Pa3JIMYHBIX dTanax ux (popMupoBaHus,
onucaHue WKAJ OlleHUBAHUS

YpoBeHb choOpMUPOBAHHOCTH KOMITIETEHIM A

«MuHUMAJbHBIA
YPOBE€Hb
He TOCTUTHYT»
(menee 50 6a710B)

«MUHAMAJIBHBII
YPOBEHb)»
(50-70 6am10B)

«Cpennuii ypoBeHb»
(71-85 6aa10B)

«BbICOKMI YPOBEHB)
(86-100 6a1;10B)

Komnemenyuu ne

Komnemenyuu

Komnemenyuu

Komnemenyuu

chopmuposanbl. chopmuposarbl. chopmuposanbl. chopmuposaHbl.
3HaHus OTCYTCTBYIOT, | ChopMupoBaHbI 3HaHus  OOUIMpHBIE, | 3HAHUS TBEPJBIE,
YMEHHS U HaBBIKM HE | 0a30Bbl€ CTPYKTYpbI | CACTEMHBIE. apryMEHTUPOBAHHBIE,
c(OpPMHUPOBAHBI. 3HAHUH. YMmenus HOCST | BCECTOPOHHHUE.
YMenus PENpOLyKTHUBHBIN YMeHns YCIIEIIHO
(parMeHTapHBI U | Xapakrep, IIPUMEHSFOTCS K
HOCSIT PUMEHSIOTCS K | pEeIIeHHUIO Kak
pPENPONYKTUBHBIN PEIIEHUI0  TUIOBBIX | TUIOBBIX, TaKk H
XapakTep. 3aJJaHUM. HECTaHAAPTHBIX
JlemoHcTpHpyeTcs JemoHcTpupyercs TBOPUYECKUX 3aJaHUN.
HU3KUU YPOBEHB | JOCTATOYHBIN JleMoHCTpHpYyeTCs
CaMOCTOSITEJIBHOCTH | YPOBEHb BBICOKHH YPOBEHBb
MIPaKTUYECKOTO CaMOCTOSITENIBHOCTH | CAMOCTOSITENIbHOCTH,
HaBBbIKa. YCTOHYHMBOTO BBICOKAsI
IPAKTHYECKOTO a/JIalITUBHOCTh
HaBBbIKa. IIPAKTUYECKOTO
HaBbIKa
Onucanue KpuTepues OLeHUBAHUS
OOyuaromnmiics OO6yuaromtuiics Ob6yuaronuiics OOyuarommiics
JIEMOHCTPHUPYET: JI€MOHCTPHUPYET: JEMOHCTPHUPYET: JIEMOHCTPHUPYET:
- CYLLIECTBEHHBIE | - 3HAHUA | - 3HAaHUE ul- riry0Ookwue,
npoOesibl B 3HAHUAX | TEOPETHUECKOTO MOHUMaHUe BCECTOPOHHHE u
y4eOHOro Matepuana; | MaTepuana; OCHOBHBIX BOIIPOCOB | apTyMEHTHUPOBAHHBIE
- JIOTYCKAIOTCS | - HETOJIHBIE OTBETHI | KOHTPOJIUPYEMOTO 3HAHUA
IIPUHLUIIAATIbHBIE Ha OCHOBHBIE | 0ObeMa IIPOrPaMMHOT0
OIMOKK TMpU OTBETE | BOINPOCH, OIMIMUOKHA B | IPOrPaMMHOTO MaTepuana;
Ha OCHOBHBIE | OTBETE, MaTepuana; - IIOJIHOE€ TIOHMMaHue
BOIPOCHI, HEJ0CTaTOYHOE - TBepHble 3HAHUA | CYHIHOCTH u
OTCYTCTBYET 3HAaHUE U | IOHUMaHUe TEOPETUUECKOT O B3alMOCBS3U
MOHUMAaHUE CYILIIHOCTHU MaTepuaia. paccMaTpuBaeMBbIX
OCHOBHBIX TNOHATHI U | U3JIaraeMblx -CII0COOHOCTH IIPOLIECCOB u
KaTeTrOpHii; BOIIPOCOB; YCTaHABJIUBATh U | SIBICHUH, TOYHOE
-HETIOHUMaHHe - HEyBepeHHbIE U | OOBACHATH CBA3b | 3HAHUE OCHOBHBIX
CYIIHOCTH HETOYHBIE OTBETHI HA | MPAKTHUKU W TEOpPHUH, | MOHATUA B paMKax
JIOTIOJTHUTEBHBIX JIOTIOJTHUTEIIbHBIE BBISIBJISITH 00CyX/1aeMbIX
BOIIPOCOB B paMKax | BOIPOCHI; POTUBOpEYHS, 3aJlaHul;
3aJlaHul; - HE/I0CTaTOYHOE | POOIEeMbI u|- CIIOCOOHOCTH
- OTCYTCTBUE YMEHHS | BIIaJICHHE TEHJCHIIUU Pa3BUTHUS; | yCTaHABIUBATh u
BBITOJIHSTH JUTEPaATYpOH, - TpaBWIbHBIE U | OOBSACHSTH CBSI3b
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MPaKTUYECKUE PEKOMEHI0BaHHOM KOHKPETHBIE, 0e3 | IPaKTHKU 1 TEOPHUH;
3aJIaHus, porpaMMoit rpyOBIX omuooK, | - JTIOTUYECKH
MpeTyCMOTPEHHBIE JTUCLUTLTUHBI; OTBETHI Ha | MMOCJeA0BaTelNbHEIE,
pOrpaMMoit - yMeHue 0e3 rpyObIX | MOCTaBJICHHbBIE coJiepKaTeNbHEbIE,
JUCUHUILITNHBI; OIMO0K pemaTh | BOIPOCHI; KOHKpPETHbIE u
- OTCYTCTBHE | IPAKTUYECKUE - yMEHHME pemniaTh | UCYEPIIbIBAIOLIIE
TOTOBHOCTHU 3a/1aHusl, KOTOpBIE | MPAKTUYECKHE OTBETHI Ha BCE
(cmocobGHOCTH) K | CIeyeT BBIMIOJHUTD. | 3aJaHus, KOTOpBIC | 3aJaHMs, a TaKkKe
JUCKYCCUU U HU3KYIO CJe1yeT BBINOJIHUTD; | JOTOTHUTEIbHbBIC
CTETeHb - BJIaJICHUE OCHOBHOM | BOIIPOCHI
KOHTaKTHOCTH. JTUTEPATYPOH, AK3aMEHaTOPA;
PEKOMEH/TI0BaHHOM - yYMEHue pelaTh
IIpOrpamMmoin [IPAaKTUYECKUE
JUCIUTLTAHBL, 3aJlaHus;
- HaIH4ue | - cBOOOHOE
coOCTBEeHHOM HCITOJIh30BaHNE B
000CHOBAHHOM OTBETaxX Ha BOIPOCHI
MO3ULUHI 1o | MaTepuasioB
00CyX/1aeMbIM PEKOMEHI0BaHHOMH
BOIIPOCaM. OCHOBHOM u
Bo3MoxHBI JIOTIOJIHUTENTbHOM
HE3HAYUTENbHbIC JUTEPATYPHI.
OTOBOPKHU u
HETOYHOCTHU B
PacKpbITUU
OTJIEJIbHBIX
TOJIOKEHU N
BOIIPOCOB,
MPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETAaX.
Ouenka Onenka Onenka Onenka
«HEYIOBJIETBOPUTEJ | «yAOBJIETBOPUTEILH «xopomo»/ «OTJINYHOY /
bHO» /He 3a4TEHO 0» / «32aYTEHO» «32a4YTEHO» «3a4TEHO»

9. YueOHO-MeTOAUYecKOe U MHPOPMAIIMOHHOE o0ecTiedeHne TN CIUTITTHHBI

Amnanutnueckas xumus. Jlaboparopusiii npaktukym: ITocobue mist By3os/ B.II. Bacunwes, P.II.
Mopo3zosa, JI.A. Kouepruna; [Tox pea. B.Il. BacunbeBa. — 2-¢ u3a., nepepad. u mom. — M.: Jlpoda,

2004. - 416 c.

Bacunves B.II. Ananutunueckas xumusi: B 2 xu. Ku.l. Tutpumerpuueckue U rpaBUMETPHUYECKHE

Jlutrepartypa
a) OCHOBHAd JUTepaTypa:

METOJIbI aHaMM3a. Y 4eOHuK. — 4-e u3a., crepeorui. — M.: JIpoda, 2005. — 366¢.

Bacuinees B.IlI. Ananutuueckas xumusa: B 2 xH. Ku.2. ®uznko-xuMuyeckme METOIbl aHaju3a.

YueOnuk. — 4-e uzn., crepeorurt. — M.: JIpoda, 2012. — 384c.

Bacunwes B.I1., Koueprun JI.A. u np. Ananuruyeckas xumusi. COOpHUK BOIIPOCOB, YIPAKHEHUH U

3a/1a4: mocoOue Ass By30B.- 2-€ u3l., nepepad. u goi. - M.: JIpoda, 2003. — 350c.




10.

11.

12.

OcnoBel ananutuuecko xumuu. T. 1,2/TTox pen. FO.A. 3onoroBa.— M.: Bricmias mikona, 2012.—
359c., 504 c.

Hopoxosa E.H. IIpoxoposa I'.B. 3agaun u Bompocsl 1o aHanutuueckoil xumuu. — M.:Mup. 2001. -
267 c.

Jlypwe FHO.1O. CnpaBounuk no ananutudeckoit xumuu /HO.10. Jlypre. 6-e u3ganue, nepepald. u AOIL.-
M.: Anbsac, 2013. -448 c.

0) OonoinumenvHas Aumepamypa

XaputonoB FO.A. Ananutuyeckas xumusa (aHamutuka). B 2 k. Ku. 1. O0mume Teopermueckue
ocHOBBI. KauecTBeHHBIN aHaM3. Y4eOHUK TSI BYy30B. - 3-¢ u3. ucnp. - M.: Beicur. mk., 2005. - 615
c.

XaputoHoB l0.A. Ananutnueckas xumusa (aHanmutuka). B 2 k. Ku. 2. KonnuecTBeHHbIN aHaM3.
OU3NKO-XMMUYECKHE METO/bl aHanu3a. YUYeOHUK i By30B. - 3-¢ u3A. uchp. - M.: Beicm. mik.,
2005. - 559 c.

Bepmmana B.U., Bracoa U.B., Hukudoposa N.A. Ananutuyeckass xumus: YueObnuk. — CII6:
N3 nmarensctBO «Jlamey, 2017. — 428 c.

Anekcannpona, 3. A. AHanuthueckass xuMus B 2 kaurax. Kaura 1. Xumuueckue MeToIbl aHAIM3a!
y4eOHHUK M TIPAKTUKYM JUTs TIpUKIIagHoro OakamaBpuara / O. A. Anekcanaposa, H. I'. [NaiinykoBa. —
M.: UznmatensctBo IOpaiit, 2016. - 551 c. - ISBN 978-5-9916-6057-0. - https://www.biblio-
online.ru/book/0FA5271D-D78B-4716-8461-3E877250AAFS.

AnekcanapoBa, J. A. AHanutudeckas xumus B 2 kHurax. Kaura 2. OU3HKO-XUMHUUYECKHE METOMbI
aHajm3a: yu4eOHWK W MPaKTHUKyM I MpUKIagHoro OakamaBpuwara / 3. A. Anekcanaposa, H. I
laiitykoBa. — M.: HMsparensctBo IOpaiir, 2016. -355 c¢. — ISBN 978-5-9916-6059-4. -
https://www.biblio-online.ru/book/930D773D-F7F8-4F62-AAA4-4C66F3ECIBA2

8) coépemennble npogheccuonanvhovle 6azbl OAHHBIX, UHPOPMAYUOHHBIE CHPABOUHbBLE
cucmembl, I1eKMPOHHbBIE 00pA306amebHble Pecypcol

ObecrnieueH AOCTYNl K COBPEMEHHBIM MPO(EecCHOHANbHBIM 0a3aM JaHHBIX, WH()OPMALUOHHBIM

CIPAaBOYHBIM M IMOMCKOBBIM cUcTeMaM (Tpedyercs peructpanus B oudimmoreke COI'Y):

1. DnexrponHas oubmmoteka auccepranuu u aBropedeparoB PI'b (OB]1 PT'B) (https://dvs.rsl.ru).

2. OBC «YnuBepcurerckas oubauoreka online» (https://biblioclub.ru).

3. OBbC «Hayunas snekrponnas 6ubnuoreka eLibrary.ru» (http://elibrary.ru.)

4. VYuuBepcanmbHas 0a3 naHHbix East View (https:/dlib.eastview.com). Jlorun: Khetagurov;
[MTapoins: Khetagurov

5. OBbC «Koncynprant cryaeHTa». http:// www.studentlibrary.ru

6. OBC «IOpaiit» - oOpa3oBarenpHas cpefa, BKIIOYAIONIAs BHUPTYAIbHBIM YWTAIBHBIA 3ai

Y4EeOHHMKOB U y4eOHBIX ITOCOOMI OT aBTOPOB M3 BEAYIIUX By30B Poccuu 1o BceM HampaBiICHHUSIM
u crenraiabHocTsIM (www.biblio-online.ru)

7. WudopmarmmonHo-mpaBoBoit noptan «["apant» (http://www.garant.ru/).

8. CnpaBounas npaBoBas cucreMma Koncynprant [Tmroc (http://www.consultant.ru/).

CocTaB JMIEH3HOHHOTO ¥ CBOOOIHO PACIIPOCTPAHSIEMOI0 IPOrPAMMHOI0
o0ecrneyeHusl, B TOM YHCJIe 0T€4eCTBEHHOI0 IPOM3BOJACTBA

No HaunmeHoBaHue Ne noroBopa(uuensust) Crtpana
n/n NPOU3BOAUTEID
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products CIIA
: (MPSA) ot 04.2016 .
2. | Windows 10 Pro for Workstations Ne 4100072800 Microsoft Products CIIIA
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(MPSA) ot 04.2016 .

3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products CIIIA
: (MPSA) ot 04.2016 .
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products CIIA
: (MPSA) ot 04.2016 .
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products CIIIA
: (MPSA) ot 04.2016 .
6 Windows 8 Professional Ne 4100072800 Microsoft Products CIIA
i (MPSA) ot 04.2016 .
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products CIIIA
: (MPSA) ot 04.2016 .
8 Windows 7 Professional Ne 4100072800 Microsoft Products CIIA
: (MPSA) ot 04.2016 .
9 Office Standard 2016 Ne 4100072800 Microsoft Products CIIIA
: (MPSA) ot 04.2016 .
10 Office Standard 2013 Ne 4100072800 Microsoft Products CIIA
i (MPSA) ot 04.2016 .
11 Office Standard 2010 Ne 4100072800 Microsoft Products CIIIA
: (MPSA) ot 04.2016 .
12 Cucrema TeCTHPOBAHHA Ne468 ot 03.12.2013 UII Cynrarynun Poccus
‘| SunravWEBClass P.T.(6eccpouno)
[Iporpammuoe obecnieuenue 1C: Ne CJ1/108 ot 29.08.2017 1. Poccus
13 [Ipenmpustre. byxranrepcknii (MaxcuMyM-copT) OeCCpoTHO
‘| Yuer. Tunosas koHpUrypamus 8
ceTeBasi BepCHs
Cucrtema KOMIBIOTEPHOU BEPCTKU Jlunensus FSF/Debian (CBoOomHOE
14.| MikTex nporpaMMHoOe o0ecTicueHIHE)
(6eccpouHo)
15.| Kasperksy Endpoint Security Jo022.01.2024 r. Poccus
[IporpammuoOe obectieueHne ais CBoOomHOE TIPOTPaMMHOE CIIIA
16.| PeAaKTHUPOBAHUSA XUMUYECKHIX obecrieuenue(beccpovHo)
¢dopmyn IsisDraw
Cucrema MmomucKa TeKCTOBBIX Ne 6262 o1 09.01.2023 . Poccus
17.| 3aumcTBOBaHMI (meiicTBurenen no 31.12.2023r.) ¢
«AnTtumnaruat.BY3» OAO «Antu-Ilnaruat»
[Iporpammuoe ob6ecnieuenue 1C: NeKII /108 ot 29.08.2017 r. ¢ OOO Poccust
18.| Ipeanpustue 8.3 Ynpasnenue «MaxkcumyM»(6eccpodHO)
TOProBiIEH
[IporpamMmHOe obecnieueHune NeCJI./ Ne126., 01.07.2020r. Poccus
19.| 1C:3apruiata u Kapel roc. «MAKCUMYM-CODT» 6eccpodHo
yUpexIeHHS 8
20 [MporpamMmHoe obecneuenue 1C: NeCJ1/76 01.03.2017T. «MaKcUMyM- Poccus
‘| OromKeT cod» (beccpouHO)
ABTOMAaTH3UpPOBAaHHAS CHCTEMA CBHIIETENHECTBO O TOCYAaPCTBEHHOM cory
1. «Ympasnenue —lexanat bPC» peructpannu nporpamMmsl st OBM
Ne2015611830 ot 06.02.2015r.
(6eccpoyHo)
[Iporpamma mst 9BM «bank Pazpaborka COI'Y CBumeTeancTBO O cory
2 BOIIPOCOB ISl KOHTPOJIA 3HAHUI) rOCyIapCTBEHHOM perucTpauuu
: nporpammsl At OBM Ne2015611829
ot 06.02.2015r. (6eccpodHO)
23 [Tnansr Ne8867, 0109.01.2023r. (09.01.2023r. Poccus
: 10 31.12.2023r.) OO0 JIMMUC
24. VSDESK Ne 210406/01 ot 06.04.2021r. UIT Poccus

1,A.Cepreesuu
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Tex.mmox. 07.04.2022 r.

25.| «I"amakTuka» ot 14.03.2022r. (mpumepHas aata) Poccus
DIRECTUMRX - Cuctrema | OOO I'amaktuka UT gorosop Ne Poccus
26. | snextponnoro gokymentoodopora | 120320/1I/A ot 14.03.2022 1.
(npumepHas gara)
Yenyru cBm3u  (goctynm k  cetd | OOO Ankom Ne AL-0044 ot Poccus
27.| uurepner) 01.02.2022r.-31.12.2022r.
28 MOODLE BbecnnatHoe poccuiickoe CIIA (6ecrumatHOE
: POCCHICKOE)
29 «l"anakTuka PY3» Jlnnensust 6eccpounast Poccus
' Tex.compoBoxaenue oT 14.03.2022 r.
30 JInuHbIi KaOUHET aOUTypUEHTA Jlunensust 6eccpounas Poccus
: Tex.compoBokaeHue ot 14.03.2022 r.
31 JlnunbIil kKaOuHET Jlnensust 6eccpounas Poccus
‘| cTynmeHTa/cOTpyAHUKA Tex.compoBoxaenue oT 14.03.2022 r.
OnexTpoHHas Oubimoreka https://dvs.rsl.ru Poccus
32.| nucceprauu u aBTopedepaTon TpebyeTcs peructpanus B ONOIHOTEKE
PI'B(3BJ PI'B) cory
3BC «YHuBepcuTeTckast https://biblioclub.ru Poccus
33 oubmorexa ONLINE» Tpebyercs perucrpanus B OHOIHOTEKE
: cory
OBC «Hayunas osnextponHas | http://elibrary.ru. Poccus
6ubamnoreka eLibrary.ruy Tpebyercs perucrpanus B OHOIHOTEKE
34. cory
YHuBepcanpHas 06a3a manHbix East | https://dlib.eastview.com CIIIA
35.| View
OBbC «KoHCynbTaHT CTyAEHTa» http://www.studentlibrary.ru Poccus
CryneHueckas 3JIeKTPOHHAs Tpebyercs peructpauus B OubInoOTEKE
OMOIMOTEKA TI0O METUITHHCKOMY H Cory
36.| dbapmaneBTHYECKOMY
00pa3oBaHuIO, a TAKXKE 110
€CTECTBEHHBIM M TOYHBIM HayKaM B
IIETIOM.
OBC «tOpaiit» - obpa3zoBarensHast | www.biblio-online.ru Poccus
cpena, BKIKOYaromas BUpTyanbaeiii | Tpebyercs peructpanus B OMOIMOTEKE
YHUTAILHBIN 31 YYEOHUKOB U cory
37.| YUCOHBIX TOCOOHIT OT aBTOPOB U3
BeAyluX By30B Poccun o Bcem
HAIpPaBICHHUSM M CHEIUATLHOCTIM
38.| KOII (nomen Ha sHzexce) OecriaTHoe Poccus
39. Pycl'apn OecriaTHoe Poccus
40. ViPNet Poccus

2)memoouueckue yKazanus, papadomannvie cocmagumenamu Padoueit npozpammul
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1. Heénosa O.B. JlaGopaTtopHble paOOThl MO aHAIUTHYECKOM XuMuu. KonnuecTBeHHbIN aHAmu3. —
Bnagukaska3z: COI'Y, 1999. — 79 c.http://Ims.nosu.ru

10. MartepuajibHO-TEXHHUYECKOE OCHAILIIEHHE JUCHMIIIIMHbI

[IpoBeneHNE MUCHIUILIAHBI O00ECIIEYEHO BCEM HEOOXOIUMBIM: JIA0OPATOPHBIM OOOPYIOBAHHEM,
npubopaMu, MarepuasaMu, ONEPAaTHBHBIM JOCTYIIOM K COBPEMEHHBIM MNpo(hecCHOHAIBHBIM 0a3am
JTAHHBIX, HHOOPMAIIMOHHBIM CIIPABOYHBIM M TTIOUCKOBBIM CHCTEMAaM.

VYHuBepcUTET 00eCHeunBacT BO3MOXKHOCTh CBOOOJHOTO HCIOJB30BAHUS  KOMIIBIOTEPHBIX
TEXHOJIOTHH. Bce KOMIBIOTEpHBIE KJIacChl YHHUBEpCUTETa OOBEIWHEHBI B JIOKAIBHYIO CETh, CO BCEX
y4eOHBIX KOMITbIOTEPOB UMEETCs BbIX0/ B IHTEpHeT.

ObecneunBaeTcs JO0CTyN K MHPOPMAIIMOHHBIM pecypcaM, K 06a3aM JaHHBIX, B YMTAJIbHBIX 3ajlaX K
CIpPAaBOYHOW M HAy4YHOW JHUTEpaType, K MEPUOANYECKUM H3JAaHUSIM B COOTBETCTBHUHM C HalpaBlIeHUEM
NOArOTOBKHA. KOMITBIOTEpHI OCHAIIEeHhl HEOOXOIUMBIM KOMILUICKTOM JIMIIEH3UOHHOTO MPOTPaAaMMHOTO
o0ecrieyeHusl.

Caenennsi 0 HAJIMYUM 000PY/IOBAHHBIX Y4eOHBIX KaOMHETOB, B TOM YHCJe NPUCIOCOOJEHHBIX 1JIs1
HUCII0JIb30BAaHUA MHBAJTUIAMH U JUIHAMH ¢ OTrPAaHHYC€HHBIMHA BO3MOKHOCTAMMU 310POBbA

Y4eOHble ayAUTOPUM IS IPOBEACHHUS 3aHATHI JIEKIIMOHHOI'O THIIA:

NpenoaBaTeIbCKUI CTOM, CTYJ, CTOJBI M CTYJIbs U1 00yUaroMIMUXCsl, KJIacCHas 10CKa.

OobopynoBanue:llepcoHAIBHBIA KOMITBIOTED B KOMIUIEKTE C TPOTPAMMHBIM OOECIIEYCHHUEM,
BBIXOJIOM B ceThb MHTEepHET M JOCTYNOM B BJIEKTPOHHYIO HH()OPMALMOHHO-00Pa30BaTEIbHYIO CpELy
COT'Y. Ilpoextop Epson EB-735Fi - komMIuIeKT nocTaBkH (KpeIruieHUe JUIsl IPOEKTopa, IIHYP MUTAHUS) —
lmt. Hoyr6yk 000 "AMCHUSJITEXHO" — lmr.

IIporpammuoe obGecnieuenue:Windows 7 Professional, OfficeStandard 2016, Cuctema
tectupoBanusi  SunravWEBClass, Cucrema KOMIBIOTEPHOH  BEpCTKH MikTex, Kasperksy
EndpointSecurity, [IporpamMmuoe obecrnieuenue isi peAakTHpoBaHUS Xumudeckux ¢Gopmyn IsisDraw,
Cucrema mnoucka TEKCTOBBIX 3auMMCTBOBaHMN «AHTHIUIarnar.BY3», Ilporpamma s OBM  «bank
BONPOCOB i KOHTposisi 3HaHui», VSDESK, Vcnyru cBszu (nocryn k cetu untepHer), MOODLE,
JInunblit kabuneT cryaeHTa/corpyauuka, KOII (nomen Ha sunexce), Pycl'apn, ViPNet.

JlaGopaTopusi o0mieii, HCOPraHUYeCKO M AHAJIUTHYECCKOW XMMHUMIJISA IIPOBEICHUS 3aHATUI
CEMHUHApPCKOr0 THIA, JTAOOPATOPHBIX 3aHATUH, KypCOBOIO TNMPOECKTHUPOBAHHS (BBIMOJIHEHHUS KypCOBBIX
pa0oT), TpYNIOBBIX W WHIAUBHIYaJbHBIX KOHCYJbTAlMi, a TaKkKe CaMOCTOSTEIbHONH paboTh
oOydaromuxcs:  MpenojaBaTeIbCKU  CTON,  CTyJ, JabopaTOpHbIE CTOJBI U CTYJbs  JUIS
00yyaromuxcs,KJIaccHas J0CKa.

OO0opynoBanmne: MyJIbTUMEIUIHBIA KOMIUIEKC (TIPOEKTOp, 3KpaH, KOMIIBIOTEp, KOJOHKH) C
OpOTpaMMHBIM ~ OOECIIEYeHHEM, BBIXOJOM B CeTb VIHTEpHET M JOCTYIOM B  3JIEKTPOHHYIO
nH(popMaImoHHO-00pa3oBaTenbHyIO cpexy COI'Y.

IIporpammuoe obecneuenne: Windows 7 Professional; Office Standard 2016; Cuctema
komnbioTepHoit Bepctkn MikTex; Kasperksy Endpoint Security; Cuctema tectupoBanus Sunrav WEB
Class; IIporpammuHoe obecriedeHue JUIsl pelakTUpoBaHHs XuUMH4eckux ¢opmyn Isis Draw; Cucrema
ITOMCKA TEKCTOBBIX 3aMMCTBOBaHUN «AHTUIDIarnar.BY3y»; Ilporpamma mist 9BM «bank BompocoB muist
KoHTpoJs 3HaHui»; VSDESK; Yenyru cBsisu (moctyn k cetu untepuet); MOODLE; Jlnunbiii kaOuHeT
CTYJICHTa/COTPY/IHUKA.

Jlaboparopnoe ooopynoBanue: Becol "CAS"- 1 mt. Becol ananutuueckue SHINKO HT 84RCE
¢ noBepkoi-1 mt. ®otometp portoanexrpuueckuit KOK-2-1 mr. [xad cymmnbusiit SNOL 67/350 LN —
1 mwrt. Hentpudyra CM-12- 1 mt. Monomep U-510 (crangapTablii)- 1 mt. KoHaykToMeTp mopTaTUBHBIHA
OHAUS ST300C-1 mt. Pedppakromerp MPD-454b2M ¢ moaceetkoit u pon.mkanou-1 mrt. pH-metp 150
MMU- 1 wir. Conextpodorometp [13-5300BU- 1 mr. Memanka marauTHas ¢ nogorpesom 113 6110- 2 .
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Jlaboparopusi aHAJIMTH4YECKON XUMUM W (PU3NKO-XUMHYECKMX MeETOA0B AaHaJIW3a s
MIPOBEJCHUS 3aHITUA CEMHHAPCKOrO THIA, JAOOPATOPHBIX 3aHATUH, KypCOBOTO TPOECKTHPOBAHUS
(BBIOJIHEHUSI KYPCOBBIX paboT), TpPYNNOBBIX W HHIUBUAYAIbHBIX KOHCYJbTAllMH, a Takxke
CaMOCTOSITENIbHOM paboThl 00OydarolmUXCsl: MPEernojaBaTeIbCKUi CTOJ, CTYJ, JIabopaTOpHBIE CTOJIBI U
CTYJbs [l 00y4aromuxcs, KJIacCHas J10CKa.

OO0opynoBanmue: MyJIbTUMEIUIHBIA KOMIUIEKC (TIPOEKTOp, 3KpaH, KOMIIBIOTEp, KOJOHKH) C
OpOrpaMMHBIM ~ OOECIIEYeHHEM, BBIXOJOM B CceTb VIHTEpHET M JOCTYIOM B  3JIEKTPOHHYIO
nH(popMaImoHHO-00pa3oBaTenbHyIO cpexy COI'Y.

IIporpammuoe obecneuenne: Windows 7 Professional; Office Standard 2016; Cuctema
komnbioTepHoit Bepctkn MikTex; Kasperksy Endpoint Security; Cuctema tectupoBanus Sunrav WEB
Class; IIporpammnHoe obecriedeHue JUIsl pelakTUpoBaHHs XuMu4eckux ¢opmyn Isis Draw; Cucrema
ITIOMCKA TEKCTOBBIX 3aMMCTBOBaHUN «AHTuIDIarnar.BY3y»; Ilporpamma mist 9BM «bank BompocoB muist
KoHTpoJs 3HaHui»; VSDESK; Yenyru cBsisu (moctyn k cetu untepuet); MOODLE; Jluunbiii kaOuHeT
CTYJICHTa/COTPY/IHUKA.

JlaGopaTtopnoe oOopynosanme: pH-merp-muwmummsonstmerp PH-150MM - 2 mr.
AxBamuctuuistop JI3-25- 1 mr. bans BomsHas aByxmectHas UT-4302E ULAB- 1 mT. Bech
ananmutndeckue SHINKO HT 84RCE c¢ mosepkoit — lmt. Becst EK6000i- 1 mT. Becsr nabopatopHbie
CAS MW-120 - 1 wrt. Becol naboparopusie snextpoHHsle BM5101- 1 mT. YueOHo-mabopaTtopHbIit
komIuiekc "®@usnueckas u kommongHas xumud'- 1 mr. @otomerp KOK-3-01-1 mt. [kad cymmnbHbIi
(8011, kamepa u3 Hepx.ctany, nuanazoH 50-200 C)- 1 wr. Lentpudyra Tagler HacTonbHas 1abopaTopHas
menuiuHckast o TY — mr. Becol anextpornnsie MW-300 r-1 mr. Monomep U-510 (cTrangapTHbIN)-21IT.
Konaykromep Oxcnept 002-2-6H- 1 mt. HarpeBarensnast runrta ES-H3040-1 wr. Ileus mydenphas
JNIeKTpoKaMepHasi 3yOoTexHuueckas ans HarpeBa JuTedHbIX (opm OKIIC-10- 1 mr. [Homspumerp
kpyrooit CM-3-1 mmr.Peppakromerp WNP®D-454B2M ¢ mnoacBeTkoil u  jom.mkanou-1 — mT.
Cnekrpodoromerp I19-5300BU- 1 mr. Memanka marHuTHas ¢ mogorpeBom I1D 6110- 2 mr.
Konaykromerp MAPK-603/1 — 1 .

KoMnbloTepHbIH KJIACCHJIA MNPOBEACHHUs TEKYLIero KOHTPOJA M IPOMEKYTOYHOMH
aTTecTalMu, a TAK/Ke CAMOCTOATEIbHON padoThl 00y4alOIIUXCS:

MpenoaBaTeNIbCKU CTOJ, CTYJI, CTOJIBI U CTYJIbS A1l 00yUarouumxcs, KjJaccHast 10CKa.

Oo6opynoBanmne: KoMmmbproTepsl [Uis KOMIIBIOTEPHOIO KJjlacca B KOMIUIEKTE € IPOrPaMMHBIM
o0OecriedyeHUEeM, BBIXOJOM B ceThb IHTepHeT u JocTynmoM B 3JEKTPOHHYIO HH(OPMAaIMOHHO-
obOpaszosarensHyio cpeny COI'Y. HWarepaktupnas nocka 78°(1702070/15112/11344/2+ ), uCTOYHUKM
OecriepeboitHoro nmutanus Ippon, kommyrtatop ans kiaacca D-Link DGS-10240, npoexktop Beno MX503.

Iporpammuoe obGecneyenne:Windows 7 Professional, OfficeStandard 2016, Cucrema
tectupoBanuss  SunravWEBClass, Cucrema kommbroTepHoir  Bepctkun  MikTex, Kasperksy
EndpointSecurity, IIporpaMmmHoe obecrieueHue s peJakTHPOBAaHUS XuUMHuUecKuX ¢opmyn IsisDraw,
Cucrema IOMCKAa TEKCTOBBIX 3aMMCTBOBaHMN «AHTHIUIarnaT.BY3», Ilporpamma mns OBM  «baHk
BONPOCOB i KOHTponsi 3HaHui», VSDESK, Ycnyru cBsizu (moctyn k cetu unTepHer), MOODLE,
Jlnunenii kabuneT cryaeHTa/cotpyanuka, KOII (nomen Ha sanekce), Pycl'apn, ViPNet.

Bbubanorexa, B TOM Yuc/ie YNTAIbHBIN 3aJ1: CTOJIBI U CTYJIbS JJIs1 00y4YaIOIIUXCsl;KOMIIBIOTEPHI B
KOMILIEKTE C MPOTPaMMHBIM O0€CIeYeHHEM, BBIXOJIOM B CeTh VMIHTEpPHET M JOCTYIOM B 3JIEKTPOHHYIO
nH(popmMaImoHHO-00pa3oBaTenbHyIO cpexy COI'Y.

Iporpammuoe obGecneuenne:Windows 7 Professional, OfficeStandard 2016, Cucrema
tectupoBanuss  SunravWEBClass, Cucrema KOMIIBIOTEPHOM BEPCTKH MikTex, Kasperksy
EndpointSecurity, IIporpammHoe obecrieueHue i peJakTHPOBAaHUS XuUMHUecKuX ¢opmyn IsisDraw,
Cucrema IOMCKAa TEKCTOBBIX 3aMMCTBOBaHMN «AHTHIUIarnaT.BY3», Ilporpamma mns OBM  «baHk
BONPOCOB it KOoHTpoiisi 3HaHui», VSDESK, Vcnyru cBszu (moctyn k cetn untepHer), MOODLE,
Jlnunenii kabuneT cryaenTa/cotpyaauka, KOII (nomen Ha sanekce), Pycl'apa, ViPNet.

OBbC «YHnuepcurerckas oubnmuoreka ONLINE» https://biblioclub.ru
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https://biblioclub.ru/

OBC «KoncynbTaHt cTyzeHTay http://www.studentlibrary.ru
9bC «IOpaiit» www.biblio-online.ru
OnexTpoHHas bubnuoreka aucceprauu u aBropedeparos PI'b(Ob/1 PI'b)https://dvs.rsl.ru

ObC «Hayunas snextponHas Oubnuoteka eLibrary.ruphttp://elibrary.ru.

11. JInct oOHOBJIEHNSI/aKTya U3 aLIUH
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https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=#_blank
http://www.studentlibrary.ru/
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