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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-6 CrocobeH uCIonb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKONW HayKd W (DyHIAaMEHTaJIbHBIC
XUMHYECKHE MOHATHUS MPU PEIICHUN KOHKPETHBIX MPOU3BOJCTBEHHBIX 3a/1a4

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOCHHUS JUCIUILTUHBL:

- OpPraHU3aLMOHHO-YIIPABICHYECKUN

- TEXHOJIOTMYECKUH

1.3 JlucuuriinHa OpUEHTHPOBAHA HAa MOATOTOBKY OOydYaroUIMXCs K MPO(ecCHOHAIbHOM AEATEIbHOCTH B
chepax: 26 XuMHUECKOE, XHMHUKO-TEXHOJIOTHYECKOE TPOU3BOACTBO (B cdepe  ONTUMH3ALUU
CYIIECTBYIOIIUX U Pa3pabOTKH HOBBIX TEXHOJIOTUH, METOZAOB U METOJUK MOJTYUYCHHUS U aHAJIN3a MPOIYKIIUH,
B c(hepe KOHTpOIS KauecTBa ChIPbs, MOMy(HaOpUKAaTOB M TOTOBOM MPOAYKIHMH, B cepe MacrnopTH3aluu U
ceprudukanuu npoaykuun), 40 CkBo3HbIE BUABI TPO(HECCHOHANBHON AEITETLHOCTH B MPOMBIIIICHHOCTH
(B cdepe HaydHOTEXHUYECKUX, OINBITHO-KOHCTPYKTOPCKUX pa3pabOTOK U BHEAPEHHUS XUMHUECKOU
NPONYKIMHM PA3IUYHOTO Ha3zHA4YeHHs, B cepe METPOJIOTUH CEepPTU(UKANN U TEXHUYECKOTO KOHTPOJIA
Ka4ecTBa MPOIYKIIUH)

1.4 B pe3ynbTare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIE Kon n HaumeHoBaHue
(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(YHKIMY / TPYAOBBIC HIIH HEOOXOOMMOM IS
npodeccruoHaIbHEIC (hopMHpOBaHUS TPYJOBOTO
nercTBus (MIPH HAUTHIUAH WIH TIPO(heCCHOHATBLHOTO
npodcrangapra) TEHCTBUS
[MK-6 Cnocoben [Ipumenser METOJIbI XUMUYECKOTO u
WCIIOJIb30BaTh OCHOBHEIC (PM3UKO-XMMHYECKOTO aHaIN3a JIUIS PEIICHUS KOHKPETHOM
3aKOHOMEPHOCTH MTPOU3BOICTBEHHOM 3a/1aun
XUMHYCCKOW HAyKH U
byHIaMeHTATbHBIC
XUMHUYCCKHUE TOHSTHS MTPH
PEIICHUN KOHKPETHBIX
MTPOU3BOJICTBEHHBIX 3a7a4

MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[IK-6 CnocobGeH uCIONB30BaTh OCHOBHBIC 3aKOHOMEPHOCTH XHWMHUYECKOW HayKd |
(byHIaMeHTalbHbIE XUMHUYECKHE MOHSTUSA npu pelieHun KOHKPETHBIX
MIPOM3BOACTBEHHBIX 3a]1au

Ne HaumenoBanue dopma
n/m JIMCITUILINH, oOyueHwMst
OTIPEICIISIIOITIX OuHas
MEXTUCITUTUTMHAPHBIS (cemectp)
CBA3U 4 6 7 8
1 |Arpoxumuyeckuit +

aHaJIu3 I104YB

2 | BeicoKOMONEKyYIApHBI +
€ COeIUHEHUA

3 |KonTpons kagecTBa +
MUIIEBBIX MTPOTYKTOB

4 |TIpuknannas +
JIEKTPOXUMUS




5 [Texnomornueckast +
MpaKTHKA

6 | XumMnueckas +
TEXHOJIOTUSI

7 [Xpomarorpapuuecku | +
1 aHanm3

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:
HucuumuinHa «[Ipuknagnoil XMMHUYECKUi aHajau3» OTHOCHTCA K 4YacTd, (OpPMUPYEeMOH Y4YacTHUKaAMH
o0pa3oBarenbHbIX OTHOLIEHUH, yueOHoro rutana OIl mo nanpasnenuto noarotoBku 04.03.01 - Xumus.

HucuumnnHa «IIpukiiaiHOi XUMUYECKUN aHaIU3)» U3y4aeTcsa B 8 ceMecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM TUCIUTUIHHEL: 3 3.€.

Ounas: 3 3.e.
Bun yuebHoit paboThl Qunas
(Bcero 4yacoB)
O0mast Tpy10éMKOCTb TUCHHUILIHHBI 108
KonrakTHast pabora 84
Jlexuuu (Jlexuum) 36
JlaGoparopnsie (J1ab. pab.) 24
[Tpaktuueckue (IIpaxr. pab.) 24
CamocrositenbHas pabota (CP) 24
3auer -
3.2.ConepxaHue Kypca:
Ne Ha3zBanue Bun yuebHoM DOpMBI TEKYLIETO
TEMBI paszena/TeMsbl pabortsl, Hac. KOHTpPOJIS
Jlex | JIa6 |IIpa | CP
muu | . |KT
pab. |pab.
O|]O0 |0 ]|O
8 cemecTp
1 Knaccudukanus n CaMOCTOSITENILHAS
oOmras abora
Xa[I)L;.KTepI/ICTI/IKa oA I I ’
METOZIOB aHaJHn3a
2 Teopust 1 mpakTUKa CaMOCTOSTEbHAs
npobootbOopa u - - 4 | 4 pabora
poOOMOATOTOBKH
3 [Torpemnoctu CaMOCTOSITEeJIbHAS
METO/IOB pabora;
HCTIBITAHU . TectupoBanue
CXoouMOCTh U 4 - - 4
BOCIIPOU3BOAUMOCT
b PE3YJIETATOB
WCTIBITAHUN
4 KauecTBeHHbIi caMoCTOATEIbLHAS
XUMHUUYECKHUI aHaIu3 2 3|6 | a pabora;
naboparopHas
pabora




5 KonnuecTBeHHbII CaMOCTOSATENIbHAs
XUMUYECKUH pa0ora;
aHaJIN3. 10 8 |6 | 4 naboparopHas

pabora;
TectupoBanue

6 OU3UKO-XUMUYECKU CaMOCTOSITeNIbHAS

I aHann3 pabora;
10| 8 | 6 | 4 nabopaTopHbIe

paboTsr;
TectupoBanue

Tema 1. Knaccudpukauus u o0mas xapakrepucTuka meronos anajansa (IIK-6)

Jlekumus.
MeTonon0THYeCKre acleKThl U CTPYKTypa aHAJUTUYECKOM XUMHUU. Buabpl aHain3a: KauyeCTBEHHBIA WU
KOJINYECTBEHHBIN, M30TOMHBIN, JIEMEHTHBIN, (DYyHKIIMOHAIBHBIN, CTPYKTYPHBIA, MOJEKYISIPHBIN (Ha30BBIi.
Xumuyeckue, (U3NKO-XUMUYecKue, (u3nueckue MeToAbl aHaiu3a. YyBCTBUTENBHOCTh XHUMHUYECKHX
peakuuil. beicTpble U MEAJIEHHBIE pEaKIUA B XUMHUYECKOM aHaJIU3e.

IIpakTnyeckoe 3ansATHE.
1. Knaccugukanus u o01mas XxapakTepucTUKa METOZ0B aHATN3a.
2. Jluama3oH omnpenensieMbIX —COAEPKaHWW  BEIIECTBA, UYBCTBUTEIBHOCTb M  CEJIIEKTUBHOCTD.
BocnpounsBoauMocTs aHanumsza.
3. AHanmuTHYeCcKue peaknuu. TpeOoBaHUS K HUM.

JlaboparopHbie padoThbI.
He npenycmotrpeno

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. IToBTOpUTH OCHOBHYIO TEPMHUHOJIOTHIO AHATUTUYECKOW XUMHUH.

2. Amnxanuthyeckue npuOOpsl M 00OpydOBaHHME, HMX Kiaccudukauusi, naboparopHas mocyga U
NPUHIUIHATIBHAS CXeMa YCTAaHOBOK U YCTPOMCTB.
3. IloBTOpUTH IpaBMIIa TEXHUKH O0€30MMaCHOCTHU U MpaBHiia paboThl B XUMHUYECKOHN JIAOOPATOPHH.

Tema 2. Teopus m npakTuka npo6oordopa u npodonoarorosxu (I1K-6)
Jlexknus.
HE IPeAyCMOTpEHa
IIpakTnyeckoe 3ansATHE.

1. ITIpo6ooTdop, mpobonoaroroBka u B3emnBanue. OT60p U mpUrotToBieHue mpod BemecTsa. CpeaHss
npooa.

2. OT60p npobsI razoB. OTOOP Mpobd KuUAKOCTH. MeTonsl oTOopa pod. OTOOp Mpod TBEPIBIX MaTEPUATIOB:
CBIIIYYHUX, KYCKOBBIX. 3MenpueHne U CMEIINBAHHE. HpaKTI/I‘IeCKOC O3HAKOMJICHUC C BHUJaMHU CTYIIOK JJI
PYYHOI'O U3MCIIBYCHUA TBEPABIX MATCPHUATIOB U OGOpyIIOBaHI/IeM JJIA TEXHUYCCKOI'O U3MCIIBUCHU .

3. OcBoeHHe CrOCOOOB CMENIMBAaHMS TBEPIBIX BEIIECTB W MepeMelmmBaHue xunkocteid. OTdop cpegHeit
poObl. B3BemmBaHue Ha TEXHOXUMHUECKUX M AaHATUTUYECKUX BECaXx.

4. O3HaKOMJIICHUE C YCTpOﬁCTBOM " MpaBUJIaMHU SKCINTyaTallud TEXHOXUMHUYCCKHUX U aHAJIUTUYCCKUX BECOB.
B3BemuBanue TCJI, B3ATHC HABCCOK CBhIITYYHUX MaTCpHaIOB U )KPII[KOCTGIZ.

JlaGopaTopHbie padoThbI.
HE MPeyCMOTPEHO
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. Kakyro npoOy Ha3bIBalOT MPEACTaBUTEILHOM, M KaKie TpeOOBaHUS K HEH MPEbIBIAIOT?
2. Uto Takoe cpemHss nmpoda, Kak MoJyqaroT CPEIHIO MpoOy TBEPAOTO U METAJUIMYECKOT0 00pasoB?

3. Kakue HeoOXx0qMMbl OCHOBHBIE CIIOCOOBI MEpEeBEACHHUS aHATU3UpyeMoil poOsl B pactBop? Beernma mnm
HEOOXO0IMMO PACTBOPEHHE MPOOBI MPH MTPOBEACHUY aHaIHU3a?



4. KakumMu MeTojamH pa3pylialoT OPraHWYECKYH YacTh MPOOBI MPU MPOBEIACHUH HEOPTaHUYECKOTO
aHanuza’?

5. B kakux ciydasx mpoBOAAT ciuiaBieHue MpoObi? Kakue rmiaBHE 00BIYHO UCTIONB3YIOT B aHATUTHYECKOM
naboparopun?

6. [Touemy oTOOp TPOOBI AJIs aHATHM3a HHOTAA 0OJiee BasKeH, UeM BBITIOJTHEHUE CaMOT0 aHaImn3a?

Tema 3. IlorpemrHocTH MeTOA0B UCTIBITAHUA. CXOIMMOCTH M BOCIIPOU3BOAMMOCTD Pe3y/ibTaTOB
ucnbiTanuii (IIK-6)

Jlexkuus.

BocnpounsBogumocts ananm3a. OmmOKH MPSMBIX PaBHOTOYHBIX H3MepeHui. CpemHee apudpMeTHdecKoe
3HAYEHHE CIIy4alHON BENMYMHBI AaHaJUTHYECKOro curHana. Jlucmepcus, cTraHIapTHOE OTKJIOHEHHE.
Koaddunment Bapuanum reHepalbHOW COBOKYMHOCTH. YpaBHeHme [aycca. Maimas BwiOopka. OreHka
TOYHOCTH U3MepeHui. JlOBepUTENbHBI WHTEPBAJ W JOBEpUTEIbHAs BeposITHOCTh. (OOHapykeHue
MpoMaxoB. BiusHME TNOrpemIHOCTH HW3MEPEHUH Ha OKOHYATENbHBIE pe3yJbTaThl JKCIEPUMEHTA.
[Toctpoenue u rpadudeckoe ohopmiIeHHE SKCTICPUMEHTANBHBIX JaHHBIX. Be1Oop Macmtaba. [IpoBenenue
KPUBBIX TIO OJKCHEpUMEHTalIbHBIM ToukaM. lcrnonb3oBanue (yHKIMOHAIBHBIX IKajd. (OCHOBHbBIE
nosioxkernst [OCT P UCO 5725-2002 gactu 1-6 «TouHOCTH (MTPaBUIBLHOCTD U MIPEIIU3UOHHOCTH) METOJIOB U
pe3ybTaTOB U3MEPEHUI.

IIpakTH4Yeckoe 3aHATHE.
He npenycmotrpeno
JlaboparopHbie padoThbI.
He npenycmotrpeno
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. CucremaTnyeckasi OrpeurHOCTb.
2. Cny4aiiHasi HOTPEIIHOCTb.
3. IloBepka cpeacTB U3MEPEHHUIA.
4.TocynapCTBEHHBII METPOJIOTNYECKUI HAA30p
5. Cepsl pacipocTpaHEeHUs TOCYJAPCTBEHHOTO METPOJIOTHYECKOrO KOHTPOJIS M HaA30pa
6. Llenu npoBepKu COOMIOCHNUS METPOJIOTHUECKUX MTPABHI K HOPM

Tema 4. KauecTBeHHbIil xuMudeckuii anaaus (IIK-6)
Jlexknus.

XUMHUYECKHE METOJbl KayeCTBEHHOro aHanu3a [IpoOupounblii aHain3. MUKpPOKPUCTAIIOCKOINYECKHHA
aHanu3. J{poOHbIil u cuctemarnueckuil ananus. Ilpenen ooHapyxenus. IIpakThka KauecTBEHHOTO aHAN3a.
AHanuTHUYECKHe rpyNIbl KATHOHOB U AaHHOHOB.

IIpakTn4yeckoe 3ansATHE.
1. IlepBas rpynna KaTHOHOB. AHAJIUTUUYECKHUE PEAKLIUU.
2. Bropas rpymnna KaTHOHOB. AHAIUTUYECKUE PEAKIUH.
3. TpeTps rpynna KaTHOHOB. AHAJIMTUYECKUE PEAKIIUH.
4. YerBepras rpyIina KaTAOHOB. AHAIIUTUYECKUE PEAKIIUH.
5. IlaTas rpynna KaTHOHOB. AHAJIMTUYECKUE PEAKIIUH.
6. lllectas rpynmna KaTHOHOB. AHAIUTUYECKUE PEAKIUU.
7. AHanUTHYECKHE PEAKIIUU AaHHOHOB.
8. CxeMbl aHAJIM3a CMECEH.
JlaboparopHbie padoThbI.
JlaGopaTopHasi padora 1. XumMuuyecknil aHAJIM3 NPUPOTHOI BOIbI

Ilenr paboter: I[lpoBeneHue KaueCTBEHHOTO aHalN3a HEW3BECTHOTO pAcCTBOpA, COAEPIKAIIETO HOHHI,
KOTOpBbIE MOTYT COZIEPKAThCSl B MPUPOAHON Boje pa3Hoi creneHu 3arpsizHeHHocTH: Cl- , CO32- , SO42- ,
S2-, NH4+ , Fe2+, Fe3+, Ca2+, Mg2+

OGopynoBaHue: TPOOUPKU EMKOCTHIO 8-10 MJI, IMpUMEHSIONMECS B MAaKpOaHAIHM3€e, IITAaTUB JIJIs1 TPOOHPOK.



PeakrtuBsl: xmopoBogopoanast kuciora HCl, xnopun 6apus BaCl2, autparst cBunna Pb(NO3)2 wnm kagmust
Cd(NO3)2, nutpar cepedbpa AgNO3, peaktuB Heccnepa (CHIBHO IIEIOYHON PAcTBOP KOMIUIEKCHOM COMH
K2[Hgl4]), xentas xpossiHas conb K4[Fe(CN)6] wnu tnounanar kanuss KNCS, kpacHasi KpoBsiHasi COJib
K3[Fe(CN)6], okcamar ammonus, rumpokcun ammonus NH4OH, xmopun ammonus NH4Cl, okcamar
ammonust (NH4)2C204, runpooprodocdar narpust Na2HPOA4.
JlabopaTopHas padora 2. AHAJINU3 META/UIOB H CIJIABOB
Lenb pa®oThl: YcTaHOBIEHHE XMMUYECKOTO COCTaBa METAJUIMYECKOTO CIIaBa, COJEPIKAIIero OT OAHOTO 110
TpeX KOMIIOHEHTOB METOI0M Ka4eCTBEHHOTO aHAJIN3a.
O6opynoBaHue: MPOOUPKU eMKOCThIO 8-10 MJI, MpUMEHsIeMbIE ISl MAaKpOAHAIN3a, MTAaTUB I TPOOUPOK,
KepaMHUYECKUE THUTeIb JJIs TMPOKAJIUBAHMS, IITATUB C KOJBIIOM W TPEYroibHasi TMOJCTaBKa IO/ THUTEIb,
KOTOpasi YCTAaHABJIMBACTCS Ha KOJBIIO, ra3oBas ropenka, ¢GapdopoBble YalIKKM M WMLl THTEIbHBIC,
¢unsTpoBanbHas Oymara.
Peaxtussr: pactBopsl kuciotr HCI, H2SO4, HNO3 — pa36aBiennbie (1H. uiu 2H.) ¥ KOHIICHTPUPOBAHHBIC
(Haxomsitest B BITSDKHOM IKady), NaOH (pa30. u koni.), Na2HPO4, NH40OH (pa36. u xonu.), NH4Cl
(pa36. u xonir.), Na2SO4, Na2S, Co(NO3)2, cniupTOoBOM pacTBOp aM3aprHa, METAJUIBI (B BUIE CTPYKKH,
MEJIKMX KYCOYKOB WJIM TpaHys): alfOMUHUN, IIMHK, CBUHEII, OJIOBO, MarHWW, KaJIMHi, MEIb U JBa CILIaBa
MeTH.
CyTb paboOTHI CBOAMTHCS K TOMY, YTO METaJUI MOA AeHCTBUEM pacTtBopuTens - pactBopoB NH4Cl(koHir.),
NaOH ( xonm.), HCI (pa36. u xoni.), HNO3(pa30. u KOHII.) OKHCISIOT, 1 C MOMOIIBIO XapaKTEPHBIX
peakuuii OTKPBITHS HOHOB JOKa3bIBAIOT HAJMUKE TEX UM MHBIX KaTHOHOB. PacTBOpeHHe MeTauioB BO BCex
ClTydasix BeAyT IPH CJIabOM HarpeBaHWU B T€UCHHUE 3-5 MUHYT B 1-2 MJT pacTBOpUTETIS.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. OueHka NpeuMyIIecTB U HEJOCTATKOB METOA0B KaY€CTBEHHOTO XUMUYECKOTO aHAJIN3a.
2. [Touck cTanIapTHBIX METOJUK aHAIN3a, UCIIOIB3YIOIINX METOABI KaY€CTBEHHOTO XMMHUECKOTO aHaIu3a.

Tema 5. KoimyecTBenHblii xumuueckuii anaaus. (IIK-6)
Jlekuus.

3amaun M 00nacTb NPUMEHEHHUS KOJIMYECTBEHHOTO aHaln3a. XapaKTepucTHKa U KJiacCHU(pHUKAI
XUMHUYECKHX METOJ0B KOJMUYECTBEHHOIO aHAN3a.

I'paBumeTpuueckuii ananu3. MeTonbl BbIICICHUS, OCAXKACHUS U OTTOHKH. [IpsiMble U KOCBEHHBIE METOJbI.
TpebGoBanuss k ocaxmaemoi u BecoBoil ¢Gopmam. KommdecTtBo ocaautens. I[IpombiBaHue ocajxka.
UyBCTBUTEIHHOCTh aHAIM3a U OMUOKH B TpaBUMETpUH. JIOCTOMHCTBA U HEJJOCTATKXA METO/IA.

Turpumerpuuecknii ananu3. TpeOoBaHUs, MpeAbSBICHHBICE K PEAKIUU B TUTPHUMETPUUYCCKOM aHAIU3E.
[Ipsmoe u oOparHoe TuTpoBaHue. CHocoOBl BBIPAXKCHHS KOHIICHTPAIIMH PACTBOPOB B TUTPHUMETPHH.
@dukcaHanbl. JKBUBaJIEHT. MouisipHas macca SKBUBaJieHTa. Todka SKBUBAJIEHTHOCTH. JlOCTOMHCTBA M
HEIOCTaTKH METOJa.

IIpakTH4eckoe 3aHATHE.
1. I'paBuMeTpuueckuii aHanus3. Perenne npakTH4ecKux 3a1aHmil.

2. Tutpumerpudeckuii aHanu3 Ha 0a3e KUCIOTHO-OCHOBHBIX B3aMMOJACHCTBHIA. PelieHre mpakTU4ecKux
3a1aHUMN.

3. OKUCIUTENIbHO-BOCCTAHOBUTENIbHOE TUTPOBaHUE. PellieHnne npakTuueckux 3agaHuil.
4. OcanurenbHOE TUTpOBaHUE. PelieHne npakTU4ecKux 3aJaHuii.
5. KoMIiekoHOMeTprUeCcKOe TUTpOBaHKeE. Perienne npakTUuecKuX 3aJaHuil.
XUMHYECKHI CUHTE3 HEOPTAHUYECKUX COCTMHEHU.

JlaboparopHbie padoThbI.

JlaGoparTopHasi padora 3. OnpeneseHue B3BelIECHHbIX BelIECTB U 0011iee colepKkaHne mpuMecei
rpaBUMeTPHYECKHUM METO0M B MPHUPOTHON U BOAONPOBOIHOM BojIE.

I'paBuMeTpUYECKUT METOA OIpPENEICHUS MacCOBOW KOHIIEHTPAIMM B3BEIIEHHBIX BEIIECTB OCHOBAaH Ha
¢bunbTpoBaHUU MPOOBI BOABI depe3 GuiabTp ¢ auameTpoMm mnop 0,45 MKM M B3BELIMBAaHUM MOTYYEHHOTO
0caJiKa MocJjie BHICYIIUBAHUS €r0 IO MOCTOSHHOM MAaccChl.



I'paBuMeTpudeCcKrii METOJ ONPENEICHUS CyMMapHOM MacCOBOM KOHLEHTpPALlUM pAaCTBOPEHHBIX H
B3BELLICHHBIX BEIIECTB (0OIIEro copep)kaHusl MpUMeEcei) OCHOBAH Ha BBINAPUBAHUM H3BECTHOTO 00BEMa
HE(WIBTPOBAHHOM aHAJIM3UPyeMOM BOAbI Ha BOASHON OaHe, BhIcymmBaHMM octarka mnpu 105 °C no
MIOCTOSIHHOW MaccChl U B3BEILIMBAaHUU.

JlaGoparopHnasi padora 4. OnpenesieHue cojieii aMMOHUSI M a30Ta B OPraHUYeCKUX COeTMHEHHUSX MO
Kbeabaadio.
Bapuant 1. OnpenejgsiloT cojdu aMMOHHS OOBIYHO MeTOAAMU OOPATHOTO THUTPOBAHUS WJIH
TUTPOBAHUSI MO 3aMellleHHI0. B o1HOM W3 MeTOI0B 00pPATHOI0O THUTPOBAHUS K AHAJIM3UPYEMOMY
pacTBOpY A00aBJISAIOT H30BLITOK TOYHO H3MEPEHHOT0 TUTPOBAHHOTO pacTtBopa NaOH u HarpeBawT 10
nosHoro ynajgenusi NH3 u3 pacTtBopa (MHaYue aMMHAK THUTPYeTCsl BMeCTe CO IIeJI0YbI0), MOCJIe Yero
ocTaBlIeecss KOJIMYECTBO HIEJI0YH ONPeaes 0T THATPUMETPUYECKH ¢ METHJIOBBIM OPaHKeBbIM.
Bapuant 2. B qpyrom MeToae o0paTHOro TUTPOBAHHUSA K AHAJU3HPYEMOMY PacTBOPY COJIM AMMOHHSA
A00aBJISIOT M30BITOK IIEJ0YM M BbIAEJUBIIMIICA aMMHAK OTTOHSIIOT B OMpedeeHHbI 3aBeI0MO
H30BITOYHBIH 00beM THTPOBAHHOIO PpacTBOpPa KHCJAOTHL. Koau4ecTBO KHCJIOTBHI, OCTaBlleiicsi B
pacTBope Tmoc/je B3aMMOACHCTBHSI € AaMMHAKOM, OMNpedeJs 0T TUTPOBAHHEM IIEJI0YbI0O 10
MeTWJIOBOMY opaH:keBoMYy. [Ipumenenne ¢enosiprajienHa HeTOMYCTUMO, TAK KAK B PEaAKIIUI0 MOTYT
BCTYNUTH HOHbI aAMMOHHS, PUCYTCTBYIOIIME B PAcTBOPE.
OTronka amMmmpaka HUCHOJb3YeTCS B IIMPOKO HM3BECTHOM METOJIE OINpENETeHHs] a30Ta B OPraHUYeCKUX
coemuHeHMsIX 1o Keenmpnamio. B mpocrteifimem BapuaHTe 3TOro Merojga NpoOy oOpadaThiBalOT MpH
HarpeBaHUU KOHILEHTPUPOBAHHON CEPHON KHUCIOTOW B MPHUCYTCTBUHU KaTalnd3aTropa, B pe3yJbTare 4ero
oprannueckue coeauHeHus okuciasiores no CO2 u H20, a aszor mepexomur B NH4HSO4. Ilocne
OXJIAKJIGHUSI K OCTaTKy J00aBJSAIOT pacTBOp mienodd M oTroHsroT NH3 B oTrmepeHHbIE 00beM
TUTPOBAHHOTO PACTBOPA KUCJIOTHI, a 3aTE€M ONPENENAIOT U30BITOK KHCIIOTHI, HE BOLIEALICH B peakiio ¢
aMMHaKOM, M PacCUYMTBIBAIOT MacCy a3oTa B mpoOe mo Gopmyrne oOpaTHOro TUTpoOBaHHSA. MeTtomom
Kbenpaansg MOXKHO onmpenenuTh a30oT B aMHHAX, aMUHOKHUCIIOTaX, ajKajiouaax, Oeikax WU MHOTHX JPYTHUX
a30TCO/IEPKALIUX COCTUHEHHUSIX. DTUM METOAOM OMpeAeisiioT Oel0K BO BCeX OEIOKCcOonep KaluX MHUILEBhIX
npoaykrax (rmo I'OCT).

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.
1. OHGHKa NpeuMyieCTB U HCAOCTATKOB I'PABUMCTPHUYCCKOIO U TUTPUMCTPHUICCKOTO MCTOAOB aHAJIn3a.
2. Tlouck cTaHAApPTHBIX METOAMK aHajIM3a, MCHOJB3YIOMIMX METOJbl KOJIMYECTBEHHOTO XHMHYECKOTO
aHayu3a.

Tema 6. Puszuko-xumnueckuii anaaus (IK-6)
Jlexknus.
Xapakrepuctuka ¥ Kiaccuduxanus GU3NKo-XUMHYECKUX METOIOB aHAIIH3A.

DNeKTpOXUMUYECKHe MeTOoAbl aHanu3a. [loTeHnuoMeTpuss M TMOTEHIMOMETPUYECKOE TUTPOBAHUE.
Bonbramnepomerpusi. [loTeHnman moNyBOJIHBL. AMIEPOMETPUYECKOE TUTpPOBaHWE. Buja KpuBBIX
tutpoBanus. Kynonomerpus. 3akonsl @apazes. OnpeneneHne KOHEYHON TOYKU TUTPOBaHUsI. BUibl KpUBBIX
TUTPOBAHUS.

CymHocTs ¥ 00nacte mnpuMeHeHHss MeTtona. OcHOBHble moOHATHA. Kiaccupukamuss MeToioB
xpomatorpaguu. Mertonbl pazneneHus W KoHIEHTpupoBaHus. Kosddumument pacnpenencHus.
Xpomarorpadus. AacopOrmorHas Xxpomarorpadus, BRITSCHUTEIbHAas U MOHOOOMEHHass Xpomarorpadus.
Pacnpenenurenpras xpomarorpadus. bymaknas xpomarorpadusi. ['a3oBas u KuIKoCcTHAs XpoMaTorpadusi.

CymHocTs, kiaccupukanus, o0nacTe npuMeHeHus. BusyanbHas KOIOpUMETPHS, XapaKTepUCTHKA METO/A.
dortomeTrpuueckre MeTosl. MeTonbl poToMeTpHH, XapakKTepUCTHKA, 00JIaCTh TPUMEHEHUSI.

CrieKkTp 37eKTPOMarHUTHOTO u3iMydeHus. [[nrHa BONHBI M BOJHOBOE 4HMCliO. CHEKTpbl aTOMOB M MOJIEKYIL.
Oneprusi (pOTOHOB M HSHEpreTHyeckue mnepexonnl. 3akoH byrepa-JlamGepra-bapa. Ero maremarmdeckoe
BelpakeHune. Hcmonp3zoBanne Y®-, UK-u crnexkTpoB BUAMMOW 00JacTH B aHAJUTHYCCKOM XUMUHU.
Crnexrpodoromerpuueckuii Meron. CymuocTe MeTtoaa. CrnekTpodoToMeTphbl, TPHHIMI WX ICHCTBHUA.
OnTruyeckre CXeMbl B YCTPOMCTBO MPUOOPOB.



WNudpakpacHble CHEKTPbl U CTPOCHHE XHMHUYECKHUX COCTUHEHUH. MONEeKyIapHbIH KOd(pPHUIUEHT
norouieHusi. Teopus MK-cmekTpoB W CHEKTpOB KOMOMHAIIMOHHOTO —paccesHus. [IpumeHenue
MH(PPAKpPaCHBIX CIHEKTPOB U CIEKTPOB KOMOHMHAIIMOHHOTO pAaccesiHUs B AHAJIUTHYECKOW XUMUH.
@nroopecueHTHBIM aHanu3. Macc-cniektpockonus. llpupoga u BUA  Macc-CHEKTPOB. OMHUCCHOHHAS
CIEKTPOCKONHA. BHIBl SMHCCHOHHOTO CHEKTPaJbHOIO aHajH3a: BU3YyalbHbIM, (oTorpaduueckui,
¢doroanekrpuueckuil. [IporcxokaeHne SMHCCUOHHBIX CHEKTPOB. V3MepeHHe IUIMH BOJIH CHEKTPaJbHBIX
nuHui. KadecTBEHHBI M KOJIMUYECTBEHHBIM CIIEKTpabHBIN aHaIW3. MeToabl KOJIMYECTBEHHOIO AaHAIU3a.
Merton A1epHOr0 MarHUTHOIO PE30HAHCA. SACpHBINA NPOTOHHBIN pe30HaHC. XMUMHUYECKHM CABUL. Buiel
cnexktpoB. AMP (IIMP). Cnun-cnuHoBoe B3aumozaeiictue B SIMP.

OMUCCHOHHBIA  CNEKTpajbHbIA aHanmu3. Teopernueckrue OCHOBbI MeTona. CHEeKTpbl U3JIy4YEHHS.
KauecTBeHHBIN U KOJTMYECTBEHHBIN CIIEKTPaIbHBIN aHaIU3. BUAbl SMUCCHOHHOTO CIEKTPAJIbHOIO aHaJu3a:
BH3YyaJlIbHBIH, oTorpadrueckuii u (HOTOINCKTPUICCKUM.

IIpakTH4eckoe 3aHATHE.
1. Bomprammnepomerpus (mossiporpadusi, aMmrnepomMeTpusi)
2. KonnykToMeTpusi, KOHyKTOMETPUUECKOE TUTPOBAHHUE.
3. Kynonometpus.
4. AncopbumoHHas xpoMarorpadus, BEITECHUTEIbHAS 1 HOHOOOMEHHAst XpoMaTorpaQus.
5. Pacnipenenurenbhast xpomarorpadus. bymaxnas xpomarorpadus.
6. ['a30Bas ¥ )KUAKOCTHAsI XpoMarorpadusi.
JlaGopaTopHbie padoThbI.

JlabopaTopHas pat6ora 5. U3mepeHue MaccoBoii KOHIEHTPAIIUM PETHHOJIA alleTaTa (BUTAMUHA A)
CNEKTPO(OTOMETPHYECKHM METOI0M.

W3mepenuss MaccoBOW KOHIEHTpAIlMM PETHHOJA alleTara BBINOJHAIOT METOIOM CHEKTPO(POTOMETPUH,
Mertop ompeneneHusi OCHOBaH Ha CIIOCOOHOCTH PAacTBOPOB PETHHOJIA alleTara B M3OMPOIUIOBOM CIIHPTE
norouiate Y®-uznydenue. Mzmepenue mpoBoasaT MpH uinHE BOJMHBL 326 HM. OTO0p mpod mpoBOASAT C
KOHIIEHTPUPOBAaHUEM Ha (DWIBTP U B M30NPONMMIIOBHIM crupT. HrkHMI mpeaen u3MepeHus COoAep KaHus
peTHHONa amerara B aHATU3UpyeMoM obObeme mpoObl - 3,0 M. Meron crneuupuyeH B YCIOBHSIX
IIPOM3BOACTBA KalcyJd PpeTUHoJa anerara, aeBuTa. ONpenesieHHI0 HE MELIAlT Macio IMOACOJHEYHOE
papuHUPOBAHHOE, MACIIO KYKypy3HOE pa)UuHUPOBAaHHOE, MAcll0 COEBOE pahUHUPOBAHHOE.

[IpenBapuTENHHO TOTOBST CEPUIO CTAHAPTHBIX PACTBOPOB U CTPOSIT KATMOPOBOUYHBIHN rpaduK, O KOTOPOMY
OTIPEIEIISIOT COlepKaHNe PETUHOJA alleTaTa B aHaIM3HpyeMoii ipooe.
JlaGopaTtopHasi paGora 6. MoHOMeTpH4YecKoe onpeaeIeHHe HUTPATOB B OBOILAX M (PPYKTAaX.

Jlna ompezneneHuss HUTPATOB B OBOLIAX U ()PYKTaxX HOHOMETPUUYECKUM METOIOM Ha TEXHUYECKHUX Becax
B3BeIMBaOT 10 rpaMM uccienyeMbIX OBOLIEH Ui GPyKTOB, 3aT€M HaABECKY TOMOTE€HU3HUPYIOT, IEPEHOCAT B
MEpHYI0 K00y oO0beMoM 50 M M AOBOAST IO METKH JUCTHUIUIMPOBAHHOHW Boaoi. [lomydeHHyro cmech
THIATEJIbHO MEPEMEIINBAIOT B TeueHue 5—7 MUHYTH GuibTpyloT. [lepen nmpoBeneHuemM aHanusza MpOBOIST
KaJTMOPOBKY MOH-CEJIEKTUBHOTO 3JIEKTPO/Ia.

HutpaTHslii 271eKTpoj KaauopyeTcst I0 pacTBOpaM CO CIAEAYIOMMUMHE KoHIIeHTpanusaMu HuTpatoB: 0,0001 M,
0,001 M, 0,01 M u 0,1 M. Ilocne moCTpoeHHsI TPaTyUPOBOYHOTO Tpaduka MPOBOIAT OIPEACICHHE
coiepaHusl HUTPATOB B UCCIIEyEMbIX PACTBOPAX OBOIIEH U (PYKTOB.

3agaHus AJ51 CAMOCTOSITEILHOI padoThI.
1. O1nieHKa IPEUMYIIIECTB W HEJOCTATKOB (PU3UKO-XUMHYECKUX METOJIOB aHAIM3a METOI0OB aHAIHN3a.
2. HOI/ICKI/I CTaHI[apTHLIX METOJIUK HA OCHOBC (1)I/I3I/IKO-XI/IMI/I‘-I€CKI/IX METOJ0B aHAJIN3a.

4. Kontpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

8 cemecTp
*  TeKylMi KoHTpoJsb — 80 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 10 6amioB
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Pacrnipenenenne 6aJiioB 10 3aaHKSIM:

No  [HaszBanue tembl | DopMbl Max. MeTtoauka mpoBeIcHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboTh KOHTpoJsi | 0asuioB
/ cpe3sl
1. CaMOCTOST 5 Crynenty mnpeanaraercs WHAWBUIyAILHOC 3aJaHue w3 5
Kiaccudukarus | enpHas KOHTPOJBHBIX BOMPOCOB (1 0ayut 3a Kaxaplii MpaBUIIBHBIN OTBET).
U o01as pabora
XapaKTepPUCTHKA
METOZIOB
aHaM3a
2. Teopus u CaMOCTOAT 5 CrynenTty mpemiaraeTcs WHIUBUJYAIbHOE 3aJaHue U3 S
MIpaKkTHKa eIpHas KOHTPOJIBHBIX BOTIPOCcOoB (1 6amr 3a KaXkIIbIii IPaBMIIBHBIN OTBET).
npoboorbopau | pabora
MPOOOTIOATOTOB
KA
3. | IlorpemHocTr |camMOCTOST 6 Crynenty mpemiaraeTcs WHIWBHIyaJIbHOC 3aJaHue w3 6
METOJIOB eIpHas KOHTPOJIBHBIX BOTIPOCcOB (1 Gair 3a KaXkIIbIii IPaBMIIBHBIN OTBET).
HCIIBITAaHUH. pabora
CxomuMoCTh #
Bocnipou3BoauM | Tectupon 10 Crynenty npemiaraercs TecT u3 20 TecToBbIX 3amanuii (0,5 6aina 3a
OCTb aHue(KOoH KaXK/IBIH PaBUIIBHBIN OTBET).
pPE3yIBTaTOB | TPOTBbHBI
UCIIBITAaHUHI i cpe3)
4. | KauecTBeHHBIH |caMOCTOSIT 6 CryneHty mnpeanaraercs WHIUBUIyallbHOE 3aJaHue u3 6
XUMHUYCCKHH eNbHaS KOHTPOJBHBIX BOMPOCOB (1 0ayut 3a Kaxaplii MpaBUIIBHBIN OTBET).
aHanu3 pabora
naboparop 12 3armiaHUpOBAaHO BBINOJNIHEHUE 2 JAa0OpaTOpHBIX paboT B BHUJC
Hast VHIVNBUIYAIEHOTO JKCIICPUMEHTAIBLHOTO 3aJlaHus. 33 KaKIYIo
pabora nabopaTopHyIo padOTy MakCUMAaJIbHO HaducisieTcs 5 6amioB: 2 Oama
- BBHINIOJIHEHHUE; 2 Oaiia — pacueThl 1 oopMIleHHUe; 2 6ara — 3amuTa
TEOPETUYECKOro MaTepuaia K labopaTopHoil padote
5. |KonmuecTBeHHBI |caMOCTOAT 6 CryneHTy mpearaercs WHANBUAyAIbHOE 3aJaHue u3 6
1 XUMHUYECKUH | enbHas KOHTPOJILHBIX BOTPOCOB (1 0aut 3a Kakablii MPaBUIBHBIN OTBET).
aHaIu3. pabora
naboparop 12 3armiaHUpOBAaHO BBIMOJNHEHUE 2 JAa0OpaTOpPHBIX paboT B BHUJC
Hast VHIVNBUIYAIEHOTO SKCIICPUMEHTAIBHOTO 3aaHus. 3a KXY
pabora nabopaTopHyIo padOTy MakCUMaJIbHO HaducisieTcs 6 6amioB: 2 O6ama
- BBHINIOJIHEHHUE; 2 Oaiia — pacueThl 1 opopMIleHHue; 2 6aia — 3amuTa
TEOPETUYECKOro Marepuaia K labopaTopHoil padote
TecTupon 10 Crynenty npemiaraercs TecT u3 20 TecToBbIX 3amanuii (0,5 6aia 3a
aHue(KOoH KaXK/IBIH PaBUIIBHBIN OTBET).
TPOJIBLHBI
i cpe3)
6. |Duzuko-xumMuye |caMoCTOSAT 6 Crynenty mnpeansaraercs WHIUBUIyallbHOE 3aJaHue u3 6
CKUI aHAITH3 eNbHaS KOHTPOJBHBIX BOMPOCOB (1 0asyut 3a Kaxaplii MpaBUIIBHBIN OTBET).
pabora
naboparop 12 3armiaHUpOBAaHO BBIMOJNHEHUE 2 JAa0OpaTOpHBIX paboT B BHUJC
HBIC VHIVBUIYAIEHOTO JKCIICPUMEHTAIBHOTO 3alaHus. 3a KaKIYIo
pabots nabopaTopHyIo padOTy MakCUMAaJIbHO HaducisieTcs 6 6amioBs: 2 Oama
- BBHINIOJIHEHHUE; 2 Oaiia — pacueThl 1 oopMIleHHUE; 2 6aia — 3amuTa
TEOPETUYECKOro Marepuaa K labopaTopHoil padorte
Tectupos 10 Crynenty npemiaraercs TecT u3 20 TecToBbIX 3amanuii (0,5 6aina 3a
aHue KaXIIbIid IPABUIIBHBIN OTBET).
7. [IpemuansHbIie GBI 10 Hauncnsirorcst 3a TMOCTOSHHYIO aKTHBHOCTh Ha IMPaKTHYECKHX
3aHATHAX
8. Hroro 3a cemectp 100
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Hrorosas omenHka mo 3a4eTy BbicTaBisieTcs B 100-0amnpHOM MIKale U B TPAIUIIMOHHON YeThIpeXx0aTbHOM
mkane. [lepeBog 100-0ayutbHONW  PEHTHMHTOBOM  OLGHKHM 1O  JUCHUIUIMHE B TPAIUIUOHHYIO
YEeThIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucrema

50 - 100 GayuioB 3aureHo

0 - 49 6aiut0oB He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
JaboparopHasi padora

Tema 4. KauecTBEeHHBIN XUMUYECKUN aHATIN3
KoHTposibHBbIE BONIPOCHI K JIA00pPaTOPHBIM padoTam
Pabota Nel Xumuueckuii aHaau3 MPUPOAHOM BOIBI

1. IpuBenute kauecTBeHHBIC peakiuu aHuoHOB Cl-, CO32-, SO42-, S2-. KakoBbl ycnoBUs Ux
oOHapy»eHus?

2. IlpuBenute kauecTBeHHbIE peakuun kKatnoHoB NH4+ | Fe2+ , Fe3+, Ca2+ , Mg2+. KakoBsl ycioBHs UX
OOHapyXEeHHUSI.

PabGora Ne2. Aganus MeTajUIOB U CIUIABOB
1. Ha xakue aHanUTUYECKHUE IPYNIIbI AEIATCS CIUIABbI?
2.  Kakwue peakiuu jexar B OCHOBE Kau€CTBEHHOTO aHAJI13a METAJIJIOB U CIJIABOB?

Tema 5. KonmmuecTBEHHBIN XUMHYCSCKUN aHAIIN3.
KoHTponbHBIE BONIPOCHI K JIA0OPaTOPHBIM paboTaM
Pabota Ne3 OmnpeneneHnne B3BEIIEHHBIX BEIIECTB M O0IIEe COAEPKaHNe MPUMECEi TPaBUMETPUUECKUM
METOZOM B IPUPOJHOM U BOAOTPOBOJHOM BOJIE.
1. Yem pyKOBOACTBYIOTCS MpH BBIOOpE ocamuTens? PacdyeT konmruecTBa OCaauTelIsl.
2. Kak ocymectBisitor ¢uinbTpoBanus? Buasl GUIBTPOB ¥ OCHOBHBIC IIPABHIIA UX BEIOODA.
Pabota Ne4 Omnpenenenue coyieii aMMOHHUS U a30Ta B OPraHUYECKUX coequHeHusx o Keenpaaro.
1. Atmanmerpus u ankanumeTpust. X cyIHOCTh ¥ 00JacTh MPUMEHEHUS.

2. Kakue pabouyme THTpOBaHHBIE PACTBOPHI HCHOJIB3YIOTCS B MeToae Heurpanmuzanuu? CrnocoObl ux
MIPUTOTOBIICHUSI.

JabopaTopHbie padoTbl

Tema 6. PUZUKO-XUMHUUECKUNA aHATN3
KoHTposbpHBIE BOIPOCHI K Ta0OpaTOpHBIM padoTaM

PaGora  No5  I3mepeHue  MaccoBOW  KOHIIGHTpAaIlMM  pETHHONA  arerara  (BUTamMuHA  A)
CHEKTPO(HOTOMETPUIECKUM METOIOM.

1. Peakium KakuxX THUIIOB HCIHOJB3YIOT B KOJIOPUMETPUM MAJIs TOJIYyYEHHS OKpALIEHHBIX pPacTBOPOB?
IIpuBenuTe npUMeEpHI.

2. CymHOCTb METO/Ia CTAaHAAPTHBIX CEPUH.

Pa6ora Ne6 MonomeTpuueckoe omnpeziesieHne HUTPATOB B OBOIIAX U (PyKTax

5. Kakue TpeOoBaHus NPeABABISIOTCA K PEAKIMAM, UCIIOIB3yEMbIM B TOTCHIIMOMETPHU?

7. Kakue obmue cBoricTBa MeMOpaH, UCTIOIB3YEMBIX JUIsl H3TOTOBIICHUSI HOHOCEIEKTUBHBIX AJIEKTPOIOB?

caMoCTofiTeIbHAsA padoTa
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Tema 1. Knaccuduxamus u oOmas XxapakTepucTUKa METOIOB aHAJIA3a
1. Kakue MeTonbl aHaIM3a OTHOCSTCS K XUMHUYECKUM, (PU3HKO-XUMUYecKuM U puszndeckum? [IpuBenure
MIPUMEPHI.
2. Yro moapa3yMeBaIOT MO IUANAa30HOM COJAEPKAHUM OIMpeesieMOro BeleCcTBa METO/1a aHau3a?
3. UYro Takoe 4yBCTBUTEIBLHOCTh METO/Ia aHanu3a? OT 4ero oH 3aBUCUT?
4. Yro Takoe ceJIeKTUBHOCTb MeToza? Kak MOKHO ITOBBICHTDE CEJIEKTUBHOCTE?
5. UrTo moHMMAIOT MO BOCIIPOU3BOJIMMOCTHIO aHaIu3a?.

Tema 2. Teopus u mpakTrKa TpoO00TOOpa U TPOOOTIOATOTOBKH
1. Kakyro npoOy Ha3bIBalOT MPEACTaBUTEIBHOM, M KaKie TpeOOBaHUS K HEH MPEIbIBISAIOT?
2. Uto Takoe cpemHss mpoda, Kak MoJyqdaroT CPEIHIO MpoOy TBEPIOTO U METAJUITMYECKOT0 00pasioB?

3. Kakue HEoOXOIMMBI OCHOBHBIE CIIOCOOBI MEpeBeIeHUsT aHATU3UpyeMoil poOsl B pacTBop? Bceerma nu
HE00XOIMMO PacTBOPEHHE MPOOKI MIPH MPOBEICHUHU aHAIN3a?

4. B Kakux Ciy4asiX MpOBOAST CIuIaBlieHUe MpoObl? Kakue miuaBHU OOBIYHO HCIIONB3YIOT B aHAIUTUYECKON
naboparopun?

5. [Touemy oTOOp POOBI AJIs aHAIHM3a HHOTAA 0OJiee BasKeH, UeM BBITIOJTHEHUE CaMOT0 aHamn3a?

Tema 3. [lorpemHocTy MeTO10B UCTIbITAaHUI. CXOOUMOCTD U BOCIIPOM3BOAUMOCTD PE3YJIBTAaTOB UCTIBITAHUI
1. Yto Takoe cucreMaruyeckasi HOrpeiHoCTh?

2. Yro Ha3bIBaeTCA CIIy4aliHON NOTPEIIHOCTHIO?.

3. Kak npou3BoAUTCA MOBEPKA CPEACTB U3MEPEHUS?

4. KakoBbl (pyHKIIMH TOCYIapCTBEHHOT'O METPOJIOTHYECKOro Haa3opa?

5. YkaxuTe chepsl pacpoCTpaHEHUs TOCYJapPCTBEHHOTO METPOJIOTMYECKOr0 KOHTPOJIS M HaA30pa.

6. KaxoBblI TI1aBHBIE 1IEJIM IPOBEPKU COOTIOACHHUS METPOIOTHIECKHX MPaBUII U HOpM?

Tema 4. KaueCcTBEeHHBIN XUMUYECKUN aHATN3
1. Uto He0OX0MMMO MIPEANPUHSTD, €CJIA B MPOIIECCE PACTBOPEHHSI COTU B BOJIE PACTBOP MyTHEET?

2. Ilpu geiicTBUU Ha COJb KUCIOTHI HaOMIogaeTcss OypHOe BblieleHue rasza. [IpucyTcTBre Kakux aHHOHOB
MOJKHO IIpeAIoararh B EPBYIO ouepean?

3. B cocraBe pactBopuMOii comu oOHapyxeH KaThHoH Ba2+. Kakue aHMOHBI B cOCTaBe COJIM 3aBEIOMO
OTCYTCTBYIOT?

4. Ilpu aHanu3e pacTBOPUMOM B BOJE COJIM OTKPHIT KaTHOH Ag+. Kakue aHMOHBI 3aBEIOMO OTCYTCTBYIOT?

5. Conb pactBopuMa B Boje. [Ipu AeiicTBMU Ha €€ pacTBOP IIEIOYH 00pa3yeTcs THAPOKCH OeIoro IBeTa,
PacTBOPHUMBINA KaK B M30BITKE IIEIOYH, TaK U B pacTBOpe aMMuaka. Kakoi KaTHOH BXOAHUT B COCTAB COJIU?

6. Conb pactBopuMma B Boze. [Ipu netictBun Ha ee pactBop HCl u H2SO4 Brimamarot ocaaku 6€oro msera.
Kaxkoii kaTHOH BXOIUT B COCTaB COJIN?

Tema 5. KonnyecTBEHHBI XUMUYECKHUM aHAIIN3.
1. KakoBa cymiHOCTh BECOBBIX OMPENEIEHUN a) MO METOAY OCaXACHUs, 0) 10 METOAY OTTOHKU?
2. YeM pyKOBOACTBYIOTCS TIPY BBIUMCIICHUH BeTUYUHBI HaBecKu? [IpumMepsi.

3. Kakwue (hakTopsl BIHUSIOT Ha YUCTOTY ocaaka? UTo Takoe COOCaXAeHUE U KAaKOBBI MEPHI OOPHOBI C HUM B
BECOBOM aHajuze?

4. B yeMm 3akioyaeTrcsi CYHIHOCTb TUTPUMETpUYECKOro aHanmza? Kakod 3akoH JIEKHT B OCHOBE
TUTPUMETPUN?

5. Kakum TpebGoBaHUSAM JOKHBI YIOBIETBOPATH PEAKINH, IPUMEHSIEMbIE B TATPUMETPHUUECKOM aHaIu3e?
6. UTo Ha3BIBAIOT YKBUBAJICHTHOM, SKBUBAJICHTHBIM YUCIIOM, (PAKTOPOM IKBUBAJICHTHOCTH?

Tema 6. PUIUKO-XUMHUUECKUN aHAIN3
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1. Yro Takoe paBHOBECHBIN oTeHnnan? Kak HyHO IpOBOANUTE U3MEPEHHE NTOTEHIIMAIa UHIUKATOPHOTO
AIIEKTPOJIA, YTOOBI €T0 BEIMYMHY MOKHO OBUIO MPUHSTH PABHOM paBHOBECHOMY?

2. B ueM cOCTOMT CyIIHOCTh MOTEHIIMOMETPUUECKOTO TUTpOBaHuA? KakoBbl ero npeumyuecrna’?

3. YUeM ompenensieTcst BUJ KPUBO aMIIEpOMETPUUYECKOTO TUTPOBAHUSA?

4. KakoBa CymHOCTb KojopuMmeTpun? O0nacTi ee NpuMEHEHUSI.

5. IlpeumymiecTBa M HEAOCTATKH KOJIOPUMETPUUECKOTO aHAIN3a MIEPE] BECOBBIM U OOBEMHBIM.

6. Kakue ycioBust Heo0X0aUMO coOMI0AaTh, CPABHUBASI OKPACKY MO METO/LYy BU3YaJIbHOW KOJIOPUMETPHUH.

TecrupoBanue

Tema 3. [lorpemHocTy MeTO10B UCTIbITAaHUI. CXOOUMOCTh U BOCIIPOM3BOAUMOCTD PE3YJIBTaTOB UCTIBITAHUI
1. JlaiiTe onpenesieHrue METPOJIOTUH:
A. Hayka 00 U3MEpPEHMIX, METO/IaX U CPEACTBAaX 00eCIeUeHHs X EAUMHCTBA U TPeOyeMOil TOUHOCTH

b. xommexT AOKYMCHTAaIUH OHI/ICBIBaIOIJ_[I/Iﬁ MpaBHUJIO NPUMCHCHUA U3MCPUTCIILHBIX CPCIACTB

B. cucrema opraHu3alOHHO MPABOBBIX MEPONIPUATUN M YUPEKICHUN CO3JaHHAs ISl 00ecTIeueHus
€IMHCTBA U3MEPEHUN B CTpaHE

I A+B

J1. BCe IEPEUUCTIEHHOE BEPHO

2. Yrto Takoe usmepeHue?

A. onpezieneHre UCKOMOT'0 NapaMeTpa ¢ MOMOIIIbIO OPraHOB YyBCTB, HOMOTPAaMM HJIH JIIOOBIM JIpyTUM
IIyTeM

b. cOBOKyITHOCTH omeparinii, BHITTOJHIEMBIX C TIOMOIIBIO TEXHUYECKOTO CPEACTBA, XPAHSIIETO CIUHHILY
BEJIMYMHBI, TTO3BOJISIONIECTO COMOCTABUTh U3MEPSIEMYIO BETMUYUHY C €€ CAMHHIICH U IMOTYYUTh 3HAYCHUE
BEJINYHHBI

B. npuMeHeHne TeEXHUYECKUX CPENICTB B MpoLiecce MPOBEACHHSI TaOOPaTOPHBIX UCCIIEIOBaHUN
I". nponiecc cpaBHEHUs ABYX BEJTMYHH, IPOLIECC, SIBICHUN U T. 1.

Jl. Bce mepeunciieHHOE BEPHO

3. EquncTBO M3MepeHuit:

A. cOCTOSIHME U3MEPEHUH, TPH KOTOPOM HX PE3YJIbTaThl BRIPAXKEHBI B Y3aKOHEHHBIX €IUHHUIIAX, a
MOTPEIIHOCTH U3BECTHBI C 3aJaHHON BEPOSTHOCTHIO M HE BBIXOJAT 3a YCTAHOBIIEHHBIE MTPEIEbl

b. npuMeHeHne ONMHAKOBBIX €IMHUIL U3MepeHus B pamkax JIIIY uinu pernona

B. npuMeHeHre OHOTUITHBIX CPECTB U3MEPEHUs (J1TaOOPaTOPHBIX MPUOOPOB) IS ONIPEICICHUS
OIHOMMEHHBIX (PU3UOIOTUYECKUX MOKa3aTesei

I". mosmyueHne OJMHAKOBBIX PE3YJIBTATOB MIPU aHAIN3€ MPOOBI HAa OIMHAKOBBIX CPEICTBAX U3MEPEHMS
JI. Bce mepeunciieHHOE BEPHO
4. IlorpemHocThIO pe3ynbTaTa U3MEPEHUIN Ha3bIBACTCA:

A. OTKJIOHEHHE PE3YJIBTAaTOB MMOCIEA0BATEIBLHBIX U3MEPEHHUH OMHOU U TOH K€ TTPOOBI

b. pa3HOCTP MOKa3aHU# ABYX pa3HBIX MPUOOPOB MOTYyUYCHHBIE HA OJHOM TOH ke mpobe

14
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B. oTKI0HEHME pe3yNIBTaTOB U3MEPEHUH OT HCTUHHOTO (JICHCTBUTEIHHOTO) 3HAYCHUS
I'. pa3HOCTB TTOKa3aHMI IBYX OJHOTHITHBIX MPUOOPOB MOYyYCHHBIC HA OJTHOM TOU ke MpooOe

J1. OTKIIOHEHHUE PEe3yIbTaTOB U3MEPEHUN OTHON U TOU e MPOOBI C TOMOIIBIO PAa3JIMUYHBIX METOIUK
5. IIpaBUIIBHOCTB PE3yJIBTATOB U3MEPECHUI:
A. pe3yabTar CpaBHCHUS U3MEPSIEMOM BEIMUUHBI C OJTM3KON K HeW BETMYMHOM, BOCTIPOU3BOIUMOMN Mepoi

b. xapakTepucTuka KkauecTBa U3MEPEHH, OTpaxaromiasi OJIM30CTh K HYJII0 CUCTEMaTHUYECKUX
MOTPEITHOCTEN pe3yybTara

B. onpenensercs O1M30CTh CpeTHETO 3HAUCHUSI PE3YNIbTaTOB MOBTOPHBIX U3MEPEHUN K HICTUHHOMY
(IeficTBUTENBHOMY ) 3HAUEHUIO U3MEPSAEMON BETMUMHBI

1". HBH_’_"BH

Jl. Bce mepeunciieHHOE BEPHO
6. K mepam otHOCsATCS:
A. 3TanoHbl GU3NYECKUX BEIUYUH

b. cranmapTHbie 00pa3Ilhl BEMIECTB M MAaTepUaioB

B. Bce nepeuncieHHoe BEPHO
7. CrangapTHBIA 0Opaselr - 3To:

A. cnennansHO 0(OpMIICHHBIN 00pa3el] BellecTBa WK MaTepuaia ¢ MeTPOJIOrHUECKH aTTeCTOBAHHBIMHU
3HAYEHUSMH HEKOTOPBIX CBOMCTB

b. KOHTPOIBHBIN MaTepua NMOJy4YECHHbIN U3 OpPraHa MPOBOJAIIEIO BHEIIHUN KOHTPOJIb KaueCTBa
U3MEpPEHUN

B. npo6a Guomarepuaia ¢ TOUHO ONPEACTICHHBIMU ITapaMeTpaMu

I'. Bce mepeuncieHHoe BEpHO
8. KocBeHHbIE U3MEPEHUS - 3TO TAKHE U3MEPEHUS, IPU KOTOPBIX:
A. mpumeHseTcs MeTo]] Hanbosee ObICTPOTO OMPEAEICHUS N3MEPAEMOIl BETMIHHBI

b. uckomoe 3HaueHNe BEITUUHHBI OMPEIEISIIOT HA OCHOBAHUU PE3YNIBTATOB MPSIMBIX U3MEPEHUH IPYTUX
(bu3NYECKUX BEIUYUH, CBSI3aHHBIX C HCKOMOM M3BECTHOM (PyHKIIMOHAIBHOI 3aBUCUMOCTHIO

B. uckomoe 3HaueHne pU3NUECKON BETMYMHBI ONPEACISIOT yTEM CPaBHEHHSI C MEPOM 3TOI BETMUNHBI

I'. ickoMoe 3HaYeHNE BETMUMHBI ONIPEIENIAIOT 0 Pe3yabTaTaM U3MEPEeHUI HECKOIBKUX (PU3NYECKUX
BEJINYUH

Jl. Bce mepeunciieHHOE BEPHO
9. Ilpsimble U3MEPEHUS 3TO TAKUE U3MEPEHMSL, TPU KOTOPBIX:

A. ICKOMO€ 3HaY€HHE BEJIMUMUHBI ONPEEIISIIOT Ha OCHOBAHUHU PE3YJIbTATOB NPSMbBIX U3MEPEHUI IPYTHX
(bu3NYECKUX BEIUYUH, CBSI3aHHBIX C HCKOMOM M3BECTHOM (PyHKIIMOHAIBHOI 3aBUCUMOCTHIO
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b. MNPUMCHACTCS MCTO/ Han0O0JIee TOYHOIO OIMpPCACIICHUS I/IBMepﬂeMOfI BCJINYHHBI

B. nckomoe 3HaueHue GU3NIECKON BETMUMHBI ONIPECIISIOT HEMTOCPEICTBEHHO ITyTeM CPaBHEHHSI ¢ MEpPO
3TOW BEJIUYMHBI
I'. rpagynpoBoYHas KpuBasi IpruOOpa UMEET BU TIPSIMOM

ﬂ "BH_"_HI—‘"
10. Crarnueckue U3MepeHHs — 3TO U3MEPEHHUS:

A. IpOBOJMIMBIE B YCIOBUSX CTAallMOHApA

b. mpoBoauMBIE MTPH MOCTOSHCTBE U3MEPSIEMON BETHUNHBI

B. uckomoe 3HaueHne GpU3NUECKON BEIUYUHBI OMPEAEISAIOT HEMOCPEACTBEHHO ITyTEM CpPaBHEHUS C MepOoil

3TOU BEJINYNHEI
1—‘ IIA||+VVEVV

. Bce BepHO
11. JlunamMmudeckre u3MepeHus — 3TO U3MEPEHHUS:
A. IpoBOMMBIE B YCIOBUSX NEPEABIKHBIX Jaboparopuit

b. 3Hauenue HBMGPHCMOﬁ BCJIMYHHBI OIIPCACTIACTCA HCTIOCPCACTBCHHO IO MACCC TUPLb IMOCICI0BATCIBHO

YCTaHABJIMBAEMbIX Ha BECHI
B. uzMensitoneiicss Bo BpeMeHU (pU3NYeCKOl BETHMUNHBI, KOTOPbIE MPEICTABISAETCS COBOKYTHOCTBIO €€

3HAYCHUH C YKazaHuEM MOMEHTOB BPEMCHHU, KOTOPBIM COOTBETCTBYIOT OTH 3HAYCHUA

I'. cBs13aHHBIE ¢ ONpeaesieHueM CHIT ACUCTBYIOIIMX Ha IPOoOy WIIM BHYTPH MTPOOI

12. AGcomroTHast TOTPEITHOCTh U3MEPEHUS — 3TO:
A. a0CoIOTHOE 3HAYEHUE PA3HOCTU MEXKIY JAByMS MOCIEI0BATEIbHBIMU PE3yabTaTaMHu U3MEPEHUS

B. cocraBmsromas morpemHocTi u3MepeHuii, 00yCIIOBICHHAs HECOBEPILIEHCTBOM IIPHHATOTO METOa

U3MEPEHUN
B. saBnsromasics cineacTBUEM BIMSHUS OTKIOHEHUS B CTOPOHY Kakoro — 00 U3 mapaMeTpoB,

XapaKTepHU3YIOLIUX YCIOBUS U3MEPECHHUS

I. Pa3HOCTb MCXKAY USMCPCHHBIM U IIGfICTBPITeJIBHBIM 3HAYCHUCM HSMGPHGMOﬁ BCJIMYHHBI

J1. BCe nepeunciaeHHoe BEPHO

13. OTHOCHUTENBbHAS TOTPEIIHOCTh U3MEPEHUS:
A. NOrpCIIHOCTD, ABJIAIOIIAACA CIICACTBUCM BIMAHNA OTKIIOHCHUSA B CTOPOHY KaKOI'O — JII/I6O u3

[apaMeTpoOB, XapaKTEPU3YIOLIUX YCIOBUS U3MEPEHUS

b. COCTaBJIAIOMIasa MOrpeurHOCTH I/IBMepeHI/Iﬁ HE 3aBUCAIIAA OT 3HAYCHUSA HSMepﬂeMOﬁ BCIIMYHUHBI

B. aGcomtoTHast MOTrpemHOCTh JieJICHHAs Ha ACHCTBUTEILHOE 3HAUCHHE
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I'. cocraBnsomas MOrPeNIHOCTH U3MEPEHHA, 00YCIIOBICHHAs HECOBEPILICHCTBOM MIPUHSATOTO METOa

U3MEpPEHUN

J1. morpenHocTh pe3ysibTara KOCBEHHBIX H3MEPEHUH, 00yCIOBICHHAsI BO3CHCTBIEM BCEX YaCTHBIX
MOTPEIIHOCTEH BEIMYMH-apTyMEHTOB

14. Cucremarnyeckasi HOTPEIIHOCTb:

A. He 3aBHCHUT OT 3HAYEHUSA H3Mep}I€MOI>'I BCIIMYHNHBI

b. 3aBucut OT 3HaYEHHUS U3MEPSIEMOMN BETMYHUHBI
B. cocrasistonas norpemHoCTH NOBTOPSIONIASCS B CEPUHA U3MEPEHHI

I. Pa3HOCTb MCXKAY USMCPCHHBIM U IIGfICTBPITeJIBHBIM 3HAYCHUCM HSMGPHGMOﬁ BCJIMYHHBI

M. cipaBennusel "A", "B" n "B"

15. Cny4aitHasi IOrpeIHOCTb:
A. cocTaBisoNIas MOrpelrHOCTH CIyYaiHbIM 00pa3oM U3MEHSIOLIAsICS TP MOBTOPHBIX N3MEPEHUSX

b. nmorpemHocTh, IPEeBOCXOAAIIAS BCE MPEABIIYIINE IONPEIIHOCTA U3MEPEHUN

B. Pa3sHOCTb MCKAY USMCPCHHBIM U ,[[eﬁCTBHTGJIBHLIM 3HAYCHUCM I/I3Mep$I€M0ﬁ BCJINYHHBI
I'. abcomroTHas MOrpCIIHOCTDb, ACJICHHAA Ha I[GI\/JICTBI/ITCJIBHOC 3HA4YCHUC

. cnpasennusel "A", "B" u "B"
16. T'ocynapCTBEHHBIN METPOJIOTHYECKUNA HA30P OCYILECTBISETCS:
A. Ha YaCTHBIX MPEANPUATUIX, OPTAaHU3ALMIX U YUPEKICHUAX

b. Ha mpeanpusATHIX, OpraHU3alUAX U YUPEXKACHUAX (eIepaTbHOro MOTIMHEHUS
B. Ha rocyapCTBEHHBIX NPEAIPUATUAX, OPTaHU3ALUAX U YUPEIKICHUIX MYHULIUIAIIBHOTO TOAYMHEHUS

I’ nHa TOCYHApCTBCHHBIX NPCANPUATHUAX, OPraHU3aAlUAX U YUPCIKICHUAX UMCIOIIUX YUCIICHHOCTDb
paGOTaIOH_II/IX CBbIIIC CTAa YCIOBCK

J1. Ha mpeanpUITUSIX, B OPraHU3ALUAX U YUPEKJACHUAX BHE 3aBUCUMOCTH OT BHJ1a COOCTBEHHOCTH U
BEJIOMCTBEHHOW MPUHAIIEKHOCTH
17. IloBepka cpeaCcTB U3MEPEHUI:

A. ompeseneHne XapaKTePUCTHK CPEACTB H3MEPEHUH JIF000# opranu3anueil UMEroIIei 0oiee TOUHbIe
HM3MEPUTEIIbHBIE YCTPOMCTBA YEM MOBEPSEMOE

b. xannOpoBka aHaTUTHYECKUX MTPHUOOPOB MO TOYHBIM KOHTPOJIBHBIM MaTepuaiam

B. coBokynmHOCTh onepanuii, BBIMOIHIEMbIX OpraHaMH FOCyAapCTBEHHOM CIIyObI C LIEIbI0 ONpeeTIeHHs U
MOATBEPKICHHS COOTBETCTBUS CPE/ICTBA U3MEPEHUN YCTAHOBICHHBIM TEXHUYECKUM TPEeOOBAHUIM

I'. coBOoKynHOCTH onepanuii, BBIIOJIHAEMbIX, OPTAaHU3ALMSIMHU C LENbI0 ONPENEICHHS U TOATBEPKICHUS
COOTBETCTBHS CPEACTBA U3MEPEHUI COBPEMEHHOMY YPOBHIO

Jl. Bce mepeunciieHHOE BEPHO



18. K cdepam pactpocTpaHeHUs TOCYAAPCTBEHHOTO METPOJIOTHUECKOTO KOHTPOJIS U Ha/130pa OTHOCHUTCS:
A. 31paBOOXpaHEHUE

b. Berepunapus
B. oxpana okpyaromen cpebl
I'. obecnieuenre 6€30MaCHOCTH TPyIa

Jl. Bce mepeuncieHHoe
19. IIpoBepkH coOMIOACHNS METPOJIOTHUECKUX MTPABUI U HOPM ITPOBOIUTCS C IIEIBIO:
A. ompenieneHre COCTOSHUS U MMPAaBUILHOCTH IPUMEHEHHUS CPEJCTB U3MEPEHUN

b. KOHTpOJIb COOMIOAEHNS METPOIOTHUECKUX IPABUI U HOPM

B. onpenenenue Hanu4Ms U MPaBUIBHOCTU MPUMEHEHUS aTTECTOBAHHBIX METOJUK BBITIOTHEHUS
U3MEpPEHUI

I. KOHTPOJIb MMPAaBUJIBHOCTHU UCIIOJIB30BAHUS PC3YJIBTATOB U3MCPCHUA

M. Bce, kpome "I
20. IToBepka 1Mo CpaBHEHHUIO C BHEIITHUM KOHTPOJIEM KaueCTBa 00ECIICUNBACT:
A. Oonee TOYHBII KOHTPOJIb HHCTPYMEHTAIBHON MOTPEIIHOCTH CPEACTB U3MEPEHUS

b. Gonpiumii oxsar KOHTPOJIEM PAa3JIMYHBIX 3TAlIOB MCAULUHCKOTO UCCIICAOBAHUA

B. Gonee TouHOE OMpe/eieHre YYBCTBUTEIHPHOCTH U CIEIM(PHUIHOCTH METO/Ia UCCIIEAOBAHUS
peaTM30BaHHOTO HA JAHHOM MPUOOpe

I'. o6s13aTenbHOE OMpeIeIeHIE CUCTEMATHUECKON COCTABIISIONICH HHCTPYMEHTAIBHOM MOTPEITHOCTH
ﬂ IIAV!+YIFV!

Tema 5. KonmnuecTBEHHBIN XUMUYECKHUM aHAIIN3S.
1. I'paBUMeTpUYECKUI aHAJIN3 — 3TO
a) ompenereHHe Macchl U COAEpKaHHS KaKoro-audo 3JIeMEHTa, MOHA WIM XHMUYECKOTO COEAMHEHHUS B
HCIIBITYeMOH TIpo0e,
0) ompeneneHre coaep KaHus BEMIECTBA B MPOOE 10 M3MEHEHHIO 3JIEKTPOITPOBOAHOCTH CHCTEMBI,
B) OIpEleJICHHE COMEp>KaHUsl BEIIeCTBA B MPOOE MO BEIUYMHE ONTUYECKOW TUIOTHOCTH HCCIIEIYEMOTO
pacTBopa,
r) OmpeAclieHue COACpKAHHSI BEIeCTBA IO HW3MEPEHHI0 O00beMa pacTBOpa, KOJUYECTBEHHO
B3aMMOJICHCTBYIOIIETO C UCCIEAYEMBIM PACTBOPOM.
2. Bo3ayniHo-cyxoe BEIECTBO
a) He COJEPKUT HU TUTPOCKOMUYECKYI0, HU BHEIIHIOIO BJary,
0) COMEPIKUT TOJILKO TUTPOCKOMMYECKYIO BIIAry, BHEIIHSIS BlIara OTCYTCTBYET,
B) COACPHUT TUTPOCKOMUYECKYIO BJIary U BHEIIHIOIO BIary,
T') COIEPKUT TOJIKO BHEIIIHIOKO BIIATY.
3. Meron HelTpanu3anuu 6azupyercs.
a) Ha IPUHIIUTIE JIEKTPOHEHTPATLHOCTH,



0) Ha mpuHIUIIE 0OPATUMOCTH XUMHUECKUX PEaKIHii,
B) Ha 3aKOHE YKBUBAJICHTOB,

I') Ha 3aKOHE COXPaHEHHUsI YPHEPTUH.

4. Tutp no onpeaensieMoMy BEIIECTBY:

a) Macca OIpPEIENIEMOro BEIECTBA, C KOTOPOM pearupyer CTaHIapTHOE BELIECTBO, HMCIOIb3YEMOE B
Ka4yeCcTBE TUTPaHTa, Haxoasmeecs B 1 mi (cM3) cTaHAApTHOTO pacTBOpA.

0) YWCIO MMJUIUMOJBL ONPEAETsIEeMOTr0 BEUIECTBAa, C KOTOPOWM pearupyer CTaHAAapTHOE BEIIECTBO,
UCIIOJIb3yEMOE B KaU€CTBE TUTPAHTA, Haxozsmeecs B 1 mul (cM3) cTaHIapTHOTO pacTBOpa,
B) 3TO KOJIMYECTBO MOJIb BELIECTBA B 1 MJI pacTBOPUTEI,

I) Macca ONpeAesIeMOro BEIIeCTBA, C KOTOPOW pearupyer CTaHJapTHOE BEHIECTBO, HCIOIBb3yeMOE B
KauecTBE TUTPYEeMOTO, B 1 MII pacTBoOpa.

5. Ecim mpu TuTpoBaHMHM ciaboi KHCIOTHI 1enoubto pT < pH»s, uMmeer wmecto cremyromias
cUCTeMaTH4ecKasi OuIMOKa TUTPOBAHUS:

a) BOJOPOJIHAS,

0) KHCJIOTHA,

B) THAPOKCUIIbHAS,
I') OCHOBHAI.

6. PactBop KC1 ocraBmim B ckisiHke. Uepes HECKOIBKO HENIEb B CKIISTHKE 00pa3oBasics ocagok. PacTBop
HaJ 0CaJIKOM SIBJISIETCSI:

a) pa30aBIICHHBIM,

0) HACBHIIIICHHBIM,

B) HEHACHIIIICHHBIM,

I') IEPECHILICHHBIM.

7. UHauKaTophl, U3MEHSIOIINE OKPACKY B IEJTOYHOM CPENE, HA3hIBAIOT
a) YHUBEPCAIbHBIMH,

0) CUITLHBIMH,

B) CJIa0BIMU,

') HEUTPaJTbHBIMHU.

8. Ckadok TUTPOBAHUS CIIA0BIX KUCJIOT WU OCHOBAHUI YMEHBIIIACTCS
a) ¢ monmwkenueM Ka nnu Ka,

0) ¢ moBbIeHreM Ka wim KB,

B) ¢ moHmwkeHneMm Ka u noswimenuem Ks

r) ¢ nosbinieHneM Ka n ymenpimenuem Ka.

9. MonsipHO# Maccoi SKBUBAaJIEHTA Ha3bIBACTCS

a) macca 1 Mo JaHHOTO SKBUBAJICHTA BEIIIECTBA,

0) macca 1 M1 pacTBOpa ¢ KOHIIEHTpaIen 1 Moab-3KB/JI,

B) Macca | 1uTpa pacTBopa ¢ KOHLEHTpaIuei | Moab-3KB/1,

r) Macca 1 M3 pacTBopa c KOHIIEHTpaluen 1 Moab-3KB/M3.

10. Yucno moneit KOH B 250 mu1 0,2 M pactBOpa paBHO

a) 0,05, ©0)0,25, B)0,50, 1)0,10.

11.Kak onpeaenuTb OKUCIUTENN U BOCCTAHOBUTEIH MPU OKUCIUTEILHO-BOCCTAHOBUTEIILHOM TUTPOBAHUU?
a) Eok<EBoccr ;

0) Eox > EBoccr;

B) Eok=EBoccT ;

I') HUYETO U3 NIEPEUNCIEHHOTO.

12. Kakuie OKUCITUTEIN MOXHO ONPEIETUTh METOIOM HOOMETPUH?
a) Jr0ObIE OKUCIUTEIN;

0)TOJIBKO BOCCTAaHOBUTEIIH;

B)MIOOBIE OKHCIUTENN U BOCCTAHOBUTEIIH;
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r) Te OKUCIHUTENH, JJIs KOTOPHIX 3HAYCHHE OKHCIUTEIBHO-BOCCTAHOBUTEIBHOTO TMOTEHIMaNa mapel 12/1-
COOTBETCTBEHHO MEHBIIIE .
13. Tlouemy B peakuuu B3aumoneicTeust HoHOB Menu (II) ¢ mongua-nonamu Cu2+ BeICTynaeT B POJIU
OKUCITUTENS?

a) IIOTOMY, YTO ;
0) MIOTOMY, UTO ;
B) n3-3a cBI3bpIBaHusg HoHOB Cu+ B ocagok Cul;
T) MOTOMY, UTO .

14. Yto npencrasinser coboit aprenToMepus?

a) OCaXKJICHHE XPOMAaTOB COJISIMU cepedpa;

0) ocaxkIeHue XJIOPUIOB COISIMH cepedpa;

B)ocaxaenue ¢pocdaros comssmu cepedpa;

I') OCaKACHUE KapOOHATOB COMISIMU cepedpa

15. Kakoit uHauKaTop NpUMEHSIETCA B TATPOBAHUHM 110 MeToxy Mopa?
a) Xxpomar Kajus;

0) mepmMaHTaHaT KaJus,

B) pacTBOp Kpaxmaa;

T') pOJIaHU KaIus

16. KakoBbl OCHOBHBIE METOABI ONpPEAEICHUS TOUYKM SKBUBAJICHTHOCTU (KOHIIA TUTPOBAHUS) B METOAAX
ocaxaeHusn?

a) MunukaropHble U O€3WHANKATOPHEIC;

0) TobKO MHIUKATOPHBIE METOIBI;

B)U3MEPEHME NTOTEHIIMAJIA CUCTEMBI.

r)Hudero u3 nepeyncieHHoro

17. Ilouemy pacTBOp IepMaHraHara Kajausi HEOOXOAMMO OTAEIUTh OT Ocajika okcuaa mapranuna (IV)?
a) MnO2 xaTaJIUTUYECKU YCKOPSET Pa3IoKeHUe TIepMaHTraHaTa Kaius ¢ BbIIeJICHHEM KHCIIOpO/a;
0) B mpucytctBuu MnO2 n3MeHseTcs OKpacka pacTBOpa;

B) MnO2 Takxe y4acTBYET B OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHSIX;

I')HAYETO U3 NIEPEUNCIIEHHOTO.

18. YUemy paBeH (akTop SKBUBAJICHTHOCTHU MTEPMaHTaHaTa KaJIUs B IIEJTIOYHOM cpee?

a) 1/5;

0) 1/3;

B) 1;

r) Y.

19. KakoBo 3HaueHue pH pactBopa npu onpeaeneHnn KeCTKOCTH C IIOMOLIbI0 TpuiIoHab?

a) pH<7 (aneratHsrii Oydep);

6) pH=17,

B) 7<pH<9;

r)pH=10 (ammoHwuitHbIi Oydep).

20. Kak BausieT yMeHbIIIEHHE TPOU3BEIECHHUS pACTBOPUMOCTH HA BETUUUHY CKayka TUTPOBAHUS 110 METOAY
oCaXKIcHUA?

a) YMEHBIIAET;

0) HEe OKa3bIBAaCT BIIMSHHS,;

B)yBEJIMYMBAET CKAYOK TUTPOBAHUSI.

Tema 6. ®U3HUKO-XUMHYSCKUN aHAITN3
1. KoHayKTOMETpHS OCHOBAHA HA...
a) I3MEPEHUH NOTCHIINAJIa WHIUKATOPHOTO AJIEKTPO/IA;
0) U3MEpEeHHH AIIEKTPOIPOBOJHOCTH PACTBOPA;



B) U3MEPEHHUH KOJTUYECTBA AIEKTPUICCTBRA;

') UI3MEPEHUH CONIPOTHUBIICHUS PAaCcTBOPA.

2. KoHIyKTOMETpHUUYECKOE TUTPOBAHUE IPUMEHSIOT. ..

a) MpH aHallu3€e CMecel BEIeCTB-3IEKTPOJIUTOB;

0) mpu aHaIH3e HEICKTPOJIUTOB;

B) IIpU TUTPOBAHUU MYTHBIX U TEMHOOKPAILIEHHBIX PACTBOPOB;
r) Ui (PUKCUPOBAHUS TOYKU IKBUBAIICHTHOCTH.

3. TloTreHIIMOMETpHUS OCHOBAHA Ha...

a) U3MEPEHUH YIIEITbHON JIEKTPOIIPOBOTHOCTH PACTBOPA;

6) wm3mepenun OJIC ralbBaHUYECKOTO JJIEMEHTA, COCTOSILEr0 U3 HHIUKATOPHOTO M CTaHIAPTHOTO
AIIEKTPOJIOB;

B) Hcnonb3oBaHuu hopmyisl HepHera;

T') U3MEPEHHUH MMOTCHIIMAIA HHIUKATOPHOTO 3IEKTPOA.

4. TloTeHIMOMETPUUYECKOE TUTPOBAHUE MPUMEHSIOT. . .

a) JUTsl aHaTTN3a CMECel BEIIeCTB;

0) 115 OTIpeICIICHHsI TOYKH YKBUBAJICHTHOCTH,

B) JUUISl aHAJTM3a HEAJIEKTPOIUTOB;

I') IPU aHAJIN3€ MYTHBIX U TEMHOOKPAILIEHHBIX PACTBOPOB.

5. MOHCENEKTUBHBIE DIIEKTPOJIBI. . .

a) ObIBAIOT TBEPBIC;

0) ObIBatOT MeMOpaHHBIE;

B) HUCMOJIB3YIOT B KOHTyKTOMETPHH;

T') UCMIONB3YIOT B KYJIOHOMETPHH.

6. BosbrammnepomeTpusi OCHOBaHa Ha...

a) U3YYCHHUHU MO PU3AIMOHHBIX KPUBBIX;

0) uccieJOBaHUU CUJIBI TOKA B 3aBUCHMOCTH OT BHEIIIHETO HANpSKEHMUS,

B) OMpPCACIICHUN KAUCCTBCHHOIO MW KOJUYCCTBCHHOIO COCTaBa BCHICCTB, HC CIIOCOOHBIX OKMCIISATHCS U
BOCCTAaHAaBJIIMBATbHCA,

T') ONpeAeICHUU TOUYKH SKBUBAJICHTHOCTH MPHU MCCIEIOBAHUU MYTHBIX M TEMHOOKPAIIICHHBIX PACTBOPOB.
7. Xpomarorpadus...

a) METOJ] aHAJIN3a BEUIECTB IO MOKA3aTeIt0 MPEIIOMIICHUS;

0) MeTox pa3JeCHUs U aHAJIM3a CMECEH BEIIECTB M0 MX COPOIIMOHHOM CTIOCOOHOCTH;

B) METOJI aHAJIK3a BEIMIECTB M0 MX COCOOHOCTH OTKJIOHSITh TOJSIPU30BAHHBIN TyY;

') METOJI aHaJIM3a, OCHOBAHHBIN Ha TOTIOMICHUH BEIIECTBAMHU JIEKTPOMArHUTHOTO U3TYUYCHUSI.
8. C moMoIp0 HOHHO-00MEHHOH XpoMaTorpaduu MOXKHO. . .

a) pa3emnsaTh HeANEKTPOJIUTHI,

0) ymsir4arhb ®KECTKYIO BOAY;

B) ONPEIEIATH KOHIICHTPAIMIO ATHJIOBOTO CITUPTA,

T') pa3AemsiTh SIEKTPOIHUTHIL.

9. ChekTpaiabHbIE METO/IbI AHAJIN3A. ..

a) OCHOBAHbI Ha U3MCPCHUU HMHTCHCUBHOCTU JJICKTPOMATHUTHOTO HU3JTYYCHHA, KOTOPOC MOITIOMIACTCA HUIIN
HCITYCKACTCA aHAJIU3UPYCMBIM BCIICCTBOM,

0) OCHOBaHBl Ha HM3MEPEHHUU IOTJIONIICHHS BEIIECTBOM 3JIEKTPOMArHUTHOTO H3JIy4YEHUS B BUAUMOW H
OmmKHEH yasTpadroneToBoi 001acTH CIIEKTPa;

B) OCHOBAHBI HA MCCJIEJOBAHUH CIIEKTPOB OTPAKECHHUS BEIIECTB;

I') OCHOBAHBI HAa M3YYEHHUH B3aMMOJCHCTBHSI BEIECTB C 3JICKTPOMArHUTHBIM H3JTy4YCHHEM.
10. AToMHO0-aOCOPOIIMOHHBIN aHATIH3. ..

a) OCHOBAaH Ha MCCJICIOBAHUH CIIEKTPOB ITOTJIOLICHUS,

0) OCHOBaH Ha MCCIIEJOBAHUH CIIEKTPOB HCITyCKAHHUS;
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B) Tpe6yeT MNPUMCHCHUA CIICHUAJIBHBIX JIAMII, KaTOA KOTOPBIX CACTIaH U3 MCTAJUId, KOHIICHTPAIUIO KOTOPOTO

OTPEIEISIOT;

r) He TpeOyeT MmepeBo/ia BeECTBa B aTOMAPHOE COCTOSHHE C TIOMOIIBIO MJIaMEHHU.

11. AToMHO-aOCOPOITMOHHBIN aHATIN3 UCTIONB3YIOT /IS aHAJN3A. ..
a) JIETKUX METAJIJIOB;

0) TSHKETBIX METAJIJIOB;

B) aKTUBHBIX HEMETAIIJIOB;

') HEAaKTUBHBIX HEMETAJJIOB.

12. ATOMHO-3MUCCHOHHBIN aHAH3. ..

a) OCHOBAH Ha UCCJIEJJOBAHUN CIIEKTPOB MOTIIOIIEHHUS;

0) OCHOBaH Ha MCCIIEIOBAHUU CIICKTPOB UCITYCKAHHUS,

B) IPUMEHSETCA Ul aHaJIN3a OPTraHUYECKUX BEIECTB;

T') IPUMEHSIETCS TSl pa3/IeNIeHUs] U aHAlln3a CMECced BEIIECTB.
13. ®oTomeTpus MJIaMEHH. ..

a) pa3HOBUJIHOCTh aTOMHO-OMHCCHUOHHOTO aHAIIN3a,

0) Pa3HOBHIHOCTh aTOMHO-a0COPOIIMOHHOTO aHAJN3a;

B) IPUMEHSETCS JJI aHAIHM3a AKTUBHBIX METAJIJIOB;

I') IPUMEHSIETCS ISl aHaJIn3a HEMETAaJJIOB.

14. MonexynspHas CIEKTPOCKOIIUS OCHOBAHaA. ..

a) Ha NOJTyYEHUH U aHAJIHN3€ CIEKTPOB MOMIOIIEHUS MOJIEKYIT,
0) Ha TIOTYYCHHUH U aHAJIM3E CIIEKTPOB MCITYCKAHUSI MOJIEKYT,

B) Ha aHaJIM3€ CIEKTPOB MOMIOIIEHUS MOJIEKYJIaMH PaJHo - © MUKPOBOJIHOBOTO U3IIy4YECHHUS;

') Ha aHaJIM3€ CIEKTPOB 3MUCCHH MOJIEKYJI.
15. ®doTomMeTprU4YEeCKUi aHaJIU3 OCHOBAH. ..

a) Ha aHaJM3e COPOLIMOHHOM CITIOCOOHOCTH Pa3IMYHBIX BEIIECTB NPU MPOXOXKICHUN Yepe3 MOTIOTUTENb;

0) Ha U3MEPEHUH TOTIOLIEHUS U3TYUYEHHs ONTHYECKOTO IMana3oHa;

B) Ha MCCJIEIOBAHUU CIOCOOHOCTH MOJNEKYN Je(OPMHPOBATHCS TMOA JCHCTBHEM YIBTPadUOIECTOBOIO

U3JIy4CHHUS.
16. ®OTORNIEKTPOKOIIOPUMETPUUECKUI aHAIIN3. ..
a) TpeOyeT NPUMEHEHHUsI MOHOXPOMAaTHUYECKOTO M3ITyUeHMs;

6) OCHOBaH Ha CIIOCOOHOCTH BCIICCTB OKHUCIATHCA HJIM BOCCTAHABJIMBATLCA IIOM BOSI[GP’ICTBHGM BUIUMOI'O

U3JIy4YCHUS;
B) TpeOyeT MoyyuyeHHs OKPALICHHBIX ()OPM aHAIU3UPYEMBIX COCTUHEHUH;

I') TO3BOJISIET ONPEAETATh KOHIEHTPALUN MYTHBIX U TEMHOOKpPAILIEHHBIX PACTBOPOB.

17. Hedenomerpus mo3BoJseT. ...

a) aHaJIM3UPOBATh MYTHBIE PACTBOPHI;

0) aHaTM3UPOBATh MPO3PAUHbIE OKPAIIEHHBIE PACTBOPHI;
B) OTPEJIEIATh Pa3Mep YaCTHIl B KOJUIOMIHBIX pacTBOpaXx;

F) ONpCACIIAThL KOHICHTPAINUIO paCTBOpéHHBIX BCIHICCTB I10 MMOKAa3aTCJIt0 NPCIIOMIICHUS.

18. TypOumumerpusi...

a) OCHOBaHA HAa U3MEPEHUH NHTEHCUBHOCTH OTPAXEHHOIO CBETA AHAJIU3UPYEMBIM PaCTBOPOM;

0) MMO3BOJISIET aHAJIM3UPOBATH PACTBOPBI, COJEPIKAIIE MEIKHE YaCTHIIBI;
B) MO3BOJIACT aHAJIU3UPOBATH OINITUYCCKU AKTHBHBIC BCIICCTBA,

T) SIBJISICTCS PA3HOBHIHOCTHIO aTOMHOM CHIEKTPOCKOITHH.

19. Cnekrpodoromerpus. ..

a) MCIOJIb3yeT MOHOXPOMAaTHYECKOE U3ITyUeHNUE;

0) OCHOBaHa Ha WCCIEIOBAHUM TOMVIOUICHUS AHAJIM3UPYEMBIM PAaCTBOPOM H3IIyUYEHHUS OINTHYECKOTO

JMaIa3oHa;

B) OCHOBaHa Ha U3MEPEHUU MHTEHCUBHOCTHU PAaCCEUBAaHUs CBETA aHAJIN3UPYEMBIM PACTBOPOM;
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I') IPpUMEHSIETCS U1l aHaJIu3a IPO3payHbIX HEOKPAILIEHHBIX PACTBOPOB.
20. PedpaxromeTrpusi ocHOBaHa. ..

a) Ha U3MEPEHMH yIJla BpallleHUs MOJIIPU30BAHHOIO CBETA,

0) Ha ompeIeTICHUH TIOKa3aTesl MPETOMIICHHUS;

B) Ha UBMCPCHUU OTKIIOHCHHA YaCTHULl B MArHUTHOM I10JIC;

T') Ha B3aMMOJICHCTBHH SIZICP aTOMOB C MATHUTHBIM ITOJIEM.

4.3 IIpomexxyTouHast aTTeCTaIMs 110 AUCIIUIUIMHE POBOIUTCS B JopMe 3adeTa

Tunosbie Bonpocsl 3auera (ITK-6)
1. Knaccugukanus u o01mas XxapakTepucTUKa METOZ0B aHATU3a.
2. Jlunama3oH OIpeneisieMblX COAEpPKaHWH  BEIIECTBA, YYBCTBUTEIBHOCTb U CEJIEKTUBHOCTb.
BocnpounsBoauMocTs aHanmsza.
1. TIpo6ooTbop, mpobomoaroroBka u B3BemmrBanue. OTOOp U mpuroToBieHue MnMpod BemecTBa. CpemHss
mpo0a.
2. OT60p mpoOsI Ta3zoB. OTOOP Mpo6 xuaAKocTH. MeTonmbl oToopa mpod. OTOOp MPoO TBEPABIX MATEPUATIOB:
CBIITY4HX, KYCKOBBIX. I3MeNbueHue u cMeuInBaHue.

3. CnocoObI cCMEIMBaHUs TBEPABIX BEIICCTB U MEPEMEIIMBAHUE KUAKOCTEeH. OTOOp CpeaHel mpoobl.
4. YCTpOﬁCTBO U ITpaBrJia SKCILTyaTallul TCXHOXUMUUCCKUX U aHAJIUTUYCCKUX BCCOB.

5. BocnpousBogumocTs ananuza. OmuOKY IPsIMBIX PaBHOTOYHBIX m3MepeHuil. CpenHee apupMeTuuecKoe
3HAYEHHE CIIy4alHON BENMYMHBI AaHaJUTHYECKOro curHana. Jlucmepcus, cTraHIapTHOE OTKJIOHEHHE.
Koaddunment Bapuanum reHepalbHOW COBOKYMHOCTH. YpaBHeHume [aycca. Mamas BwiOopka. OreHka
TOYHOCTH U3MepeHuid. JloBepUTENbHBI WHTEPBAJ W JOBEpUTEIbHAs BepOsITHOCTh. (OOHapykeHue
nmpomMaxoB. BinsiHue NOrpeHOCTH U3MEPEHUI Ha OKOHYATEIbHbIE PE3YJIbTaThl 3KCIIEPUMEHTA.

6. Iloctpoenne wu rpaduyeckoe odopMIIEHHE OSKCIIEPUMEHTAIBHBIX JaHHBIX. BpiOop MacmTaba.
[IpoBeneHmne KpUBBIX MO KCTIEPUMEHTAIBHBIM ToukaM. Mcnonp3oBanue QpyHKIIMOHATBHBIX IIKAJL.

7. XUMHUYECKHE METOJbI Ka4eCTBEHHOTO aHanm3a [IpoOupounsiii aHamn3. MUKpOKpPHUCTAIIOCKOITMYECKUH
aHanu3. JlpoOHbIii U cucteMarndeckuii ananms. [Ipenen oOHapyxeHus. [IpakTrka ka4eCTBEHHOTO aHAIH3a.
8. AHaJIMTUYECKUE TPYIIbl KATAOHOB U AHUOHOB.

9. I'paBuMeTrpuyeckuii Metoa aHanuza. /JJocToMHcTBa M HeIOCTAaTKU. MeETOIbl BBIACICHUS, OCAXKICHUS U
OTTOHKH B TpaBUMeTpHUeckoM aHamuze. [Ipumepsl. TpeboBanus k (opMe ocaxxACHHUS M BECOBOM (opMme.
OTt60p mpo6. [IpombIBaHUE OcaKa.

10. Turpumerpuyeckuii Meron aHanu3a. TpeOOBaHMS K HCIIOJIBb3yeMbIM peakiusaM. Kiaccuduxarms
METOZIOB TUTPUMETpUUECKOro aHanusa. [Ipsimoe u oOpatHoe TUTpOBAaHUE.

11. DOxkBuBaneHT. 3aKOH JKBHBAJICHTOB. CTOCOOBI BBIPAXEHUS KOHIICHTPAIIMM PacTBOPOB. TUTp TO
paboueMy U 10 OIpeIeIsieMOMY BEILIECTRY.

12. Kucnotno-ocHoBHoe tutpoBanue. Kmaccudukanms. CranmapTHbie pacTBOphl. OmpenesieHHe TOYKH
SKBHUBAJIEHTHOCTH B KHCIIOTHO-OCHOBHOM THUTpOBaHHH. TpeOoBaHMs, NpeabsBISeMble K HHAUKATOpPAM.
Teopun HHOUKATOPOB KHCIOTHO-OCHOBHOTO TuUTpoBaHus (OctBaibaa u xpomodopnas). Wurepsan
nepexona okpacku. pK wm pT wungumkatopoB. Metwnopamwxk W ¢GeHONPTaICHH C TOYKH 3PCHHS
MOHHO-XPOMOGOPHOM TeOpUH UHAUKATOPOB.

13. Ommbku KHUCI0THO-OCHOBHOTO TUTpoBaHus (H+ - ommbka, OH- - ommbOka, KUCIOTHAS W IIETOYHAS
OIIINOKH).

14. IMousaTne 00 OKHMCJIATEILHO-BOCCTAHOBUTEILHOM OTEHIIHAJIE. Hanpasnenue
OKHCJIUTEIHbHO-BOCCTAHOBHUTEIILHON peakiuu. KoHcTaHTa paBHOBECHs] OKHCIUTEIHHO-BOCCTAHOBUTEIIBHON
peaKIu. CwMelenue paBHOBECHS U obpareHue peaKIuu. Nunaukaropbl

OKHCJIMTCIIbHO-BOCCTAHOBUTCIIBHOT'O TUTPOBAHUAA.

15. Meton ocaxaeHus. TpeOoBaHMS K pEaKIUsIM B METO/IE OCaXIeHUs. MeTobl (UKCaIMK SKBUBAICHTHON
TOUYKH (MHIUKATOPHBIC U OC3UHINKATOPHEIE).
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16. OOmee mNOHATHE O KOMIUICKCOMETPUH U KOMIUIEKCOHOMETpUH. TpeOGoBaHUs, NpeAbsBIsIeMble K
peakusiM B KOMIUIEKCOMETpUHU. BaxkHeiine KOMIUIEKCOHBI. MeToasl (PUKCHPOBAHUS SKBHBAJCHTHOM
TOYKH B KOMIUIEKCOHOMETpUU. MHAMKATOpBl KOMIUIEKCOHOMETPUUECKOTO TUTPOBAaHUA.  YCIOBHS
IIPOBEJEHUS KOMIUIEKCOHOMETpHUUECKOro TuTpoBanus. Binusaue pH. CenektuBHOCTh MeTOAA.

17. DnexrpoxuMuyeckue MeToabl aHaimza. OOmas XapaKTepUCTHKAa MPSIMbIX M KOCBEHHBIX METO/IOB
ANIEKTPOXMMHUYECKOTO aHajau3a. OJIEKTPOXMMHMYECKas Lelb, sS4YelKa W HWHAWKATOPHBIA DIEKTPOA.
[ToTeHMOMETpHS U MOTEHIMOMETPUUECKOE TUTPOBAHUE.

18. IMomsporpadus. Teopus meroma. KadecTBeHHBIH M KOJWYECTBEHHBIM MOJSIpOrpaUUecKuii aHau3.
VYpaBHenue MiibkoBruya. YpaBHEHUE MOTEHIIMAJIA BOJHBI. [[OoTEHIIMAN TOTYBOJIHBI.

19. AmniepomeTpruyeCcKOe TUTPOBAHUE.
20. KynonomeTpusi Ipy MOCTOSTHHOM MMOTEHIIMAJIE U IPU MOCTOSTHHOM ToKe. OnpeiesieHue KOHEYHOUM TOUKH.

22. Tlonstne 00 ONTHYECKMX METOJaX aHajdu3a. BuiyanabHas M HMHCTPYMEHTAJIbHAs KOJIOPUMETPHSI.
3aKOHOMEPHOCTH CBeTomoromeHus. 3akon byrepa — Jlambepta - bapa.

23. CHoekTp »JeKTPOMarHUTHOTO H3dydeHus. J[JinHa BOJIHBI M BOJIHOBOE 4HCJIO. CHEKTphl aroOMOB U
MOJIEKYN. DHeprus uznydenus. Mcnons3oBanne Y-, UK- u crieKTpoB BUAMMOM 00JIaCTH B aHATUTHYECKOM
xumMuH. CIeKTpbI POITyCKaHusl U moromeHus. Teopus diayopectieHinn. OayopeciieHTHRIN aHaIN3.

Tunosble 3aganusa 1 3adera (ITK-6)

1. Peakuuy Kakux TUIIOB UCIIOJIB3YIOT B KOJIOPUMETPUU 7S TIOITYUYEHMs OKpPAIIEHHBIX PACTBOPOB?
IIpuBenuTe npUMepHI.

2. CymHOCTb METO/Ia CTAaHAAPTHBIX CEPUI.
3. Uem pyKOBOACTBYIOTCS MpU BBIOOpE ocamuTens? PacdyeT KonmmuecTBa OCaauTels.
4. Kak ocymecTBisioT ¢GuiasrpoBanusi? Bunsl GuiasTpoB 1 OCHOBHBIE IpaBUia UX BbIOOpA.

4.4. Illkana orieHMBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC PU3HAKKA OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenriu
TOCTYOKCHHSI pe3YJIbTaTa)

[TK-6 JIeMOHCTpUpYET BHICOKUI YPOBEHb 3HAHUH B 00JaCTH XHUMHUYECKOTO
1 PU3UKO-XUMHUECKOTO aHAJIH3a.

«3aUTEHOY VBEpeHHO BBIOMpPAET ONTHMAIBHBIE METOAbl XHMHUYECKOTO U
(50 - 100 6amnoB) (U3NKO-XUMHUYECKOTO aHAN3a JIJIsl PEIICHUs] TPAKTUYECKUX 3a/1ad.
OTBeT MOCTPOEH JIOTHYHO, MAaTepual W3J1araercsi 4eTKo, SCHO,
XOPOIIINM SI3BIKOM, apI'yMEHTHPOBAHO.

I1IK-6 JIeMOHCTpUpPYET HEIOCTaTOYHbId YpPOBEHb 3HAaHWUHW B 00JacCTH
XHUMHAYECKOTO U (PU3UKO-XUMHUECKOTO aHaJIH3a.

He cnocobeH NpUMEHSATh CTaHAApPTHBIE METOIbl XUMHUYECKOTO H
(U3NKO-XUMHUYECKOTO aHATN3a JIJIsl PEIICHHSI TPAKTHYSCKUX 3a71ad.
HeyBepeHHO 1 TOTHYECKH HETIOCIEI0BATEILHO U3JIaracT Marepual.

«HE 3aYTCHOY»
(0 - 49 6amon)

5. MeTonnueckue ykazaHusi AJis1 00y4al0IIUXCS 110 OCBOCHUIO M CHUILIHHBI (MOLYJIS)

5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIINXCSI:

[Ipuctynas K W3y4eHUIO TUCIUIUIMHBI, B MEPBYIO Odepelb OOydaromuMmcsi HEOOXOAMMO O3HAKOMHUTHCS
comepx)aHueM paboueii mporpammbl nuctuiumebl (PIT[]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHSI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHue AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecTieyeHIe TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodecCHoHaIbHbIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CTIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHE AMCUUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHo-meTomuueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.



B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE TUCIUIUIMHBL, TMPOTPaAaMMHOE OOecrieueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
TACIIUATUIMHEL

5.2 Pexomennaruu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOT0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, TOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CaAMOCTOSITEIBHOM M3yYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccruoHayibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP IOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJIHUTENBHOM JIHUTEPATYpOl SBISETCS IIaBHOM (OpMOIl caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAaHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKInu JOJKEeH coliepKaTh pedepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pasMmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYpPhl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KoHCIeKT MOXKeT OBITh BBITIOJIHEH B paMKax paclieuyaTKd BbIIa4uH
MPe3eHTAlUi JIGKIUH WM B OTACNBHOW TeTpaau mo mpeaMery. OH JOKeH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAIUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JHUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/blii TOCTaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HayyHOW JHMTEpaTyphl.
KoHcniekT MoOXeT ObITh ONOpPHBIM (COAEpXAaTh JHUIIb OCHOBHBIE KIIIOUYEBBIC MO3MIIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BMJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexomeH1a1iuy MO NOATOTOBKE K OTAEJIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelpl MpernoAaBareist co CTyAEHTaMH 10 BOIpPOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, Teme, mpobieme W T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEKALIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHHUIO;

- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0KEHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUS TOCTaBIEHHONW yueOHO! 3a/1auu;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMHA M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepraa;

- PallMOHAJIBHOCTH UCIOJIb30BAHUS BPEMEHH, OTBEICHHOIO Ha 3aJJaHUE.
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YCTHBIM OIIPOC MOXKET CONPOBOXAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIIPOCOB MPAKTHYECKOTO 3aHATHUS. [Ipy BRICTYIUIEHHH ¢ Mpe3eHTalueld HeoOXoauMo oOpamarb BHUIMaHUE
Ha TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllMN: aKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI CONIEPIKAHHUIO, COOTBETCTBHE METOAMYECKAM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PeCypChl. COOTBETCTBHUE CONEPXKAHHS M JIUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTD UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTb MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAlMU: 00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaTOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaMEeHTa, SMOIMOHAJIBHOCTh, YMCHUC
OTBETUTH HA BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:

- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHus cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHDKCHHS
pPEe3yNBbTaTUBHOCTH W 3(P(HEKTUBHOCTH U1l BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHOW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh MPUHUMAEMBIX PEUICHUH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOAUYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. 3omotoB FO.A., lopoxosa E.H., ®aneeBa B.. OcHOBBI aHATUTHYECKOM XUMHH : B 2 KH. : [y4eOHUK]. -
M.: Beic. k., 1996

2. Burnoposuu B.U., Illybuna A.I., I'abenko H.B., ITerposa O.C. KauecTBeHHbIE XUMHUYECKHE PEAKIIUU B
sKkosorud : Yueb. mocobue. - Tam6oB: M3a-Bo Ilepmmna P.B., 2006. - 214 c.

3. Burmoposunu B.M., Illyouna A.I. Tutpumerpuueckue MeTonsl aHanuza : YdyeO.mocoOue s
CTyI.XUMHY.(pak-ToB yH-TOB. - TamboB: TI'Y, 2003. - 145c.

4. XapuronoB 10.f. Ananutnueckas XuMusa. AHAIUTUKA : y4eO. /Ui CTYACHTOB By30B: B 2 KH.. - 5-¢ U311,
crep.. - M.: Beicur. mik., 2010

6.2 JlononHUTENbHAS JIUTEPATYpA!

1. Hopoxosa E.H., IIpoxoposa I'B. 3agauu u Borpocs! no ananurndeckon xumun : YMK. - M., 1999. - 189
c.

2. Anexuna O.B. KoHTposbpHBIE 3aJaHUS TIO aHATUTHYECKOW XUMUH : y4e0.-METO/. TOCOOue sl CTYICHTOB
crerl."Dxonorus" u "buonorus". - Tam6oB: M3narensckuii mom TI'Y um. I'.P. [lepxasuna, 2010. - 41c.

3. Xaputonos 10.4., JIxabapoB J[.H. Anamutnueckas xumusi. KadectBenuwlii ananmu3. Tutpumerpus.
COopHuk ynpaxsHeHuid : ydueOHoe mocoOue. - MockBa: 'DOTAP-Menuna, 2015. - 240 c. - Tekcr
sanektpoHubii  //  OBC  «Koncymbrant  crymeHTa By3a M MeaBy3a  [caiit]. -  URL:
https://www.studentlibrary.ru/book/ISBN9785970432723.html

4. Xapuronos 10.4., I'puropreBa B.}O. Ananutndeckast xumusi. [Ipaktukym : yue6HOe mocobue. - Mocksa:
I'DOTAP-Menmna, 2009. - 296 c. - Tekct : anekrponHblil // OBC «KoHCynbTaHT cTyneHTa By3a U MEBy3a
[caiiT]. - URL: https://www.studentlibrary.ru/book/ISBN9785970413852.html

6.3 MeToandeckue pa3padOTKH:

1. Bepexuna H.B. MHBepcroHHAsT BOJIBTAMIIEPOMETPHS : METOJ. YKa3aHUS MO aHAIUT. XUMUU. - TamMOOB:
Wzn-so TI'Y, 2009. - 28 c.

6.4 VHbIe NCTOUHMKMU:
1. 3BC «Znanium.com» - http://www.znanium.com/index.php?item=main
2. yuebnsie MaTepuabl Ha caiite MUTXT - http://www.alhimik.ru/stroenie/titul.htm
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3. yueOHbIe MaTepuabl Ha caiite xumudeckoro ¢akynsrera MI'Y - http://www.chem.msu.su/rus/chemistry
4. Caiit TamO0BCKOTO TOCYyIapCTBEHHOTO YHHUBEpcuTeTa http://tsutmb.ru - http://tsutmb.ru
5. YHuBepcureTckas OMOIMOTEKa OHJIAMH: AIIEKTPOHHO-O0NOIMOTeYHas cucteMa - http://www.biblioclub.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npodeccnoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPpOBCACHUA 3aHATUM TIO JUCHUITIIINHEC HGOGXO,Z[I/IMO CJICAyromee MarcpruaJIbHO-TCXHUYCCKOC
obOecrnieueHue: y‘-Ie6HI>Ie AyauTOpruu JId TIPOBCACHUA 3aHATHI JICKHIUOHHOI'O W CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJBbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHLHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U TIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbl0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIBHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
MH(pOPMAITMOHHO-00pa30BaTEIbHYIO CPeNy YHUBEPCUTETA.

Jlnist mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHuS,
00ecreYnBaroIe TEMaTHYEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTHBHAS JOCKA).

JInnieH3MOHHOE U CBOOOHO pacipoCTpaHsIeMoe IPOrpaMMHOE 00ecTIeueHHe:
Microsoft Office [Ipodeccronanbhsrii mioc 2007

Omneparmonnas cuctema Microsoft Windows 10

Abby FineReader 10.0

Kaspersky Endpoint Security mist 6usneca - Cranpaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

7-Zip 9.20

[Tpodeccuonanbubie 6a3bl JaHHBIX U HH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:

1. DIEKTPOHHBII Karajor DyHIaMEeHTaIbHON OnOIMOTEeKH TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

2. Hayunas snexkrponHnas oubianoreka eLIBRARY.ru. — URL: https://elibrary.ru

3. IPR BOOKS: snekrponno-6ubnuoreunas cucrema. — URL: http://www.iprbookshop.ru
4. OBC «YuuBepcurerckas Oubianoreka onnaitn» . — URL: http://www.biblioclub.ru

5. FOpaiit: anexrpoHHOo-0nOMMoTeunas cucrema. — URL: https://urait.ru

JIeKTpPOHHAS HH(OPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEIHUHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



