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Mporpamma ovcumnnmHel "AHanutudeckas xumms"; 06.03.01 Buonorusi; 3amecTuTenb AMpeKTopa no obpasoBaTenbHOM AESTeNbHOCTU
Wanpaposa J1.I".

MporpamMmy ancumnnnHbl paspaboTan(a)(n) 3amectTuTenb AUPeKTopa nNo obpasoBaTeNbHO
nesartenbHoctu Wanpaposa J1.I'. aupekTopat xuMmnyeckoro nHctutyta nm. A.M. bytneposa
Xumnyeckuin uHCTUTYT uM. A.M. Bytneposa , Larisa.Shaidarova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbio ocBoeHns oucumnnuHbl "AHanutnyeckas xumms" (HanpasneHvue bruonorus) senseTcs
OCBOEHWE TeOPETUYECKUX OCHOB 3TON Hay4YHOW OUCLMMIUHbI, OBlafeHNe OCHOBHbIMM MeTOo4aMu
KNacCcmn4eckoro XmMmyeckoro aHannaa, 3HakoOMCTBO C (PU3NKO-XUMNYECKUMU METO4aMN aHannaa.

B pesynbTate 0CBOEHUS LAHHOW ANCLMNINHBI BONXHbI ObITb CROPMUPOBAHBI NPEACTABNEHNS O
TEOPETNYECKMX OCHOBAX aHANUTUYECKON XMMMKN, 06 OCHOBHbIX TUMNAaxX XMMUYECKNX peakuuii, o
mMeTodax naeHTngmkaumm n Konn4ecTBeHHOro onpeneneHns BewecTs, NCNOb3yEMbIX B
aHannTn4yeckom npakTuke.

2. MecTO AMcUMNAUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro ob6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 51.B.AB.3 OucuunnunHbl (Mogynm)" OCHOBHOW
obpaszoBartenbHoit nporpammel 06.03.01 Bronorust n oTHOCUTCS K AMCUUMIMHAM MO BbIOOPY.
OcBauBaetcs Ha 2 kypce, 3 ceMecTp.

OucumnnnHa "AHanutndeckas xumms" no y4ebHOMy nnaHy OTHOCUTCS K BapuaTMBHOM YacTu 6noka
B2 (2 cemecTtp 1 kypca). [Lns ycnewHoro 0CBOEHUst 4aHHOW ANCUMNIMHBI HeobxoamMma xopolas
mMaremaTnyeckas noarotoeBka M OCBOEHNE TEOPETUYECKNX OCHOB Kypca "HeopraHuyeckas xummns".
OcBoeHMe fOaHHON ANCUMMAVHBI He06X0AMMO ANSt MOCNEAYIOWEro N3YHeHUst eCTECTBEHHO-HAYYHbIX
OMNCLMNANH BUOXMMUYECKOro HanpasneHns. MNonyYyeHHble NPy OCBOEHUN ANCLIMMIUHDI
"AHanuTuyeckas xmmmsa" 3HaHus 0bner4aroT 0OCBOEHUE Kak NPOPeCcCnoHanbHbIX, Tak U creumnanbHbIX
ANCLUUNINH.

3. KomneteHuuu obyuaroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/monyns

B pesynbrate 0CBOEHUS AMCUMMIMHBLI (OOPMUPYIOTCS Cneayowme KOMNeTEHUUN:

Pacwucposka

LLincbp komneTeHumu npuobpeTaemMon KOMNeTeHL MU
OK-13 PasBuBaeTcs cnocobHOCTb NCMONb30BaHNS 6a30BbIX 3HAHWIA 1
(0bLekynbTypHbIE HaBblKOB ONS PELEHNS UCCNenoBaTebCkux
KOMNeTeHLmm) npocbeccrmoHanbHbIX 3aaad
OK-3

i Mpwu TalTCA HOBbIE 3HAHWSA MUPYIOTCS CYX
KOMMeTeHuunn) y P
OK-6 MonyyeHHble 6a30Bble 3HAHWS B XOA€ U3Y4EeHUs! JaHHOM
(0bLekynbTypHbIE OVCUUMNIMHBI UCMONb3YKTCS CTYOAEHTOM B MO3HABATENbHOM U
KOMNeTeHLmm) NPOdECCMOHANbHON OEeATENbHOCTU
MK-15 NcnonbayeT akcneprMeHTanbHbie MeToabl paboThl B
(npodheccunoHanbHble NPUNOXEHNN K BMONOrnyecknmM o6 bekTam, a Takxe npu
KOMNeTeHLmm) BELEHNM Hay4yHO-MCCnenoBaTenbckmx pabor
MNK-4 JleMoHCTpupyeT 3HAHNSA OCHOBHbIX MPUHLMWNOB BEAEHUS
(npodheccunoHanbHbie XMMMYECKOro aHanmaa, B TOM Yncne n Ha bronornyeckmnx
KOMMeTeHLMN) obbekTax.
MK-5
(npodheccunoHanbHble MNpuMeHseT HaBblku PaboTbl C COBPEMEHHOI annapartypo
KOMMeTeHuunn)
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Mporpamma ovcumnnmHel "AHanutudeckas xumms"; 06.03.01 Buonorusi; 3amecTuTenb AMpeKTopa no obpasoBaTenbHOM AESTeNbHOCTU

Wanpaposa J1.I".

B pesynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:
1. DONXEH 3HaThb:

- TeopeTnyeckme OCHOBbl XMMNYECKNX N OTOENbHbIX MHCTPYMEHTA/IbHbIX METOLOB aHaIN3a,
- o6u.u/|e 3aKOHOMEPHOCTN NPpOTeKaHnsA XMMN4eCckKmnx peaKLu/n7|, MCnonb3yemMbixX B aHanuTn4eckom

XYMUWU,

- MEeToO0N0ornto Bbl60pa METOLO0B aHa/In3a O peleHNsa KOHKPETHbIX MPakKTN4YeCKNX 3aaas;

2. IONXEeH yMeTb:

- NMPVMEHSITb OCHOBHbIE 3aKOHbI aHANUTUYECKON XM NPU 00CYXXOEHUN pe3ynbTaToB aHannaa;
- OPVEHTUPOBATLCS B OCHOBHbIX aHANIMTUYECKUX Y METPONTIOMMYECKMX XapaKTepUCTUKax MeToaoB

aHanmaa,;

3. 0ONXeH BnageTb:

TeopeTn4eCknmMm 3HaHNSAMIM 0 MeTodax 06Hapy>|<eH|/|9|, pasneneHna n Konn4ecTtBeHHoro

onpeneneHns BelWecTB;
MeToaamMin O6pa6OTKI/I pe3ynbTaTtoB XMMNYECKUX SKCNEPUMEHTOB;

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
NPVUMEHATb NONYYEHHblE 3HAHWNS Ha MPakKTUKeE.
4. NONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:
MNPUMEHATb NONY4YEHHblE 3HAHWUS HA NPaKTUKeE.
4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
NPUMEHATb NONYYEHHblE 3HAHWNS HA MPaKTUKeE.

4. CTpyKTypa 1 copepxaHume AUCLUNIUHbI/ MOOYNS

Obwas Tpya0eMKOCTb AUCLIMIMIMHBI COCTaBNSEeT 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
dopmMa NPOMEXYTOHHOIr0 KOHTPONSA ANCUMNMINHBI 3a4€T B 3 CEMECTpE.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS [OMnycKa K 3a4eTy

28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yYO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHOW paboTbl MO AucUMNIMHE/ MORYNIO

TemaTnyeckum nnaH gucum NAUHbI/MOAYNs

Buabl n yachbl
Pasne ayauTopHOM paborThbl,
aen H UX TPYL0EMKOCTb
enens pyA Tekywue coopmbl
N D.IIIKIIL:;I;IJ‘I';’I,I.IV’I'HI:I/ CemecTp, ecTpa (B uacax) KoHTpONS
n eKUMMI'IpaKTuqecmeHaﬁopaToprle
3aHaTUA pabortbl
Tema 1. lNpenmet
1
PerunctpalnoHHbIn HomMep < ;;?{I;TEPPCSH’{T%%
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Buabl n yachbl
ayauTopHOM paborThbl,

Paspen
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA paboTbi

Tema 2. OcHOBHblE
TUMNbl XUMNYECKUX
2.|peakuui, 3 2 2 0 0
NCNONb3yeMbIX B
aHanUTN4EeCKOn XMMUN.

Tema 3.
KncnoTHO-oCHOBHOE
3.|paBHoBecue. Teopun 3 2-3 2 0 0
AppeHuyca,
BpeHcTena-Jloypu.
Tema 4.
4.|OkncnnTenbHo-BoCCTaHQBUIRNbIOE 4 2 0 0
paBHOBecCKeE.

Tema 5.
KomnnekcoobpasosaHue.
5.|PaBHOBecKe 3 5 2 0 0
ocaxneHus -

pPacTBOPEHUS.

Tema 6.
6.[TutpnmeTpuyeckme 3 5 2 0 18
MeToAbl aHann3a.

Tema 7. CoBpeMeHHble
donsunyeckune n
"|dn3nKo-xnumMmnyeckmne
MeTodbl aHannaa.

Tema 8.
8 MeTponorunyeckas 3

‘lobpaboTka pe3ynbtaTtoB
aHanumaa.

Tema . NITorosas
" |dopma KoHTpOnNA

NToro 16 0 18

KoHTponbHas
6-7 2 0 0 paboTta

3avet

4.2 CopepXxaHue ONCLUMIUHDI
Tewma 1. Npenmet aHanuTUyeckon xumMun. Knaccudpmkaumsa metonos aHanmaa.
NeKLuMoHHOoe 3aHsiThe (2 yaca(os)):

[MpenMeTt aHanMTU4EeCKOM XMMNK, ee uenun n 3anadv. Ka4eCTBEeHHbIN 1 KONUYECTBEHHbIM aHanuns.
Knaccudpmkauns metonos aHanmsa. Xumnyeckue, pousmnko-xmmmyeckme, onsmyeckmne n
bronornyeckne METOAbI aHanu3a.

Tema 2. OCHOBHbI€ TUMbl XUMUYECKUX peakLUi, UCMOJIb3YyEMbIX B aHANIMTUYECKOW XUMUM.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OCHOBHbIE TUMbl XUIMNYECKNX Peakuunii, NCNONb3yeMblX B aHANNTUYECKON XMW, KOHCTaHTbI
pasHoBecus. Obwme cnocobbl CMeLWeHNs paBHOBECUIA

Tema 3. KucnotHo-ocHOBHOe paBHoBecue. Teopun AppeHuyca, bpeHctena-Jloypw.

KETPOHHBH
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NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

KncnotHo-ocHoOBHOEe paBHosecue. Teopun AppeHuyca, bpeHctena-Jloypu. ABTONpoTONUS.
BbluncneHne pH B pactsopax KMCNOT, OCHOBaHWI, conen. bydbepHble pacTBopbl.

Tema 4. OKNCnNUTENbHO-BOCCTAaHOBUTENIbHOE paBHOBECHeE.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

OkuncnutenbHO-BOCCTaHOBUTENBHOE paBHoBecue. [oTeHunan. YpasHeHne HepHcta. Onpenenenuve
HanpasfeHNs NPOoTeKaHNs pefoKC-peakumm.

Tema 5. KomnnekcoobpasosaHue. PaBHoBecue ocaxoeHUs - paCTBOPEHUSA.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

KomnnekcoobpasosaHue. Obwue, cTyneH4YaTble U YCNOBHbIE KOHCTaHTbI YCTOMYMBOCTU. PaBHoBeCHE
ocaxeHus - pacTBopeHust. KoHCTaHTa pacTBOPUMOCTU

Tema 6. TuTpumMeTpryeckme MeToabl aHanusa.
JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

OCHOBHbIe XapaKTePUCTUKN TUTPUMETPUYECKNX METOLO0B. KMCNOTHO-OCHOBHOE,
OKUCNUTENIbHO-BOCCTAHOBUTENBHOE U KOMMNIEKCOHOMETpMYeckoe TuTpoBaHmne. Cnocobsbl
TUTPOBAHUS, pacyeTbl B TUTpUMeTpun. Kpreble TTpoBaHus. iHankaTopbi.

naboparopHas pabora (18 yaca(oB)):

NabpaTopHble paboTbl MO XMMUYECKMM METOAAM aHaNM3a.

Tema 7. CoBpeMeHHble chusnyeckue n ousanko-xmMuyeckue metonbl aHanmsa.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

CoBpeMEHHbIe hN3NYECKME N PUNKO-XMMUYECKNE METOAbI aHanm3a. VIx kpatkas xapakTepucTumka.
AnekTpoxummnyeckme metodbl. CnekTpockonmyeckue MeTonbl. Xpomatorpadms.

Tema 8. MeTponornyeckas o6paboTtka pe3ynbTatoB aHanu3a.
neKuMnoHHoe 3aHsiTne (2 yaca(os)):

ObpaboTka pe3ynbTaToB M3MepeHuii. Knaccudprkaums norpewHocTel aHanmaa. CucremMatmyeckmne
1 cnyyaiiHble norpewHocTu. MNpaBnibHOCTb U BOCMPON3BOAMMOCTb.

4.3 CTpyKTypa 1 copepXxaHume caMoCTOSATe/IbHOM paboTbl AUCLMUMIUHBI (MOLYNSA)

Buabl
N Pasnen Cemect Hepens | camoctositensHon [TpymoeMKoCTb g%%“g:'oﬁ:;gzg;
NCUUNINHbI CeMecCTpa a00Tbl B yacax
A : P pat pabortbl
CTYyAOEeHTOB
MpocmoTt
Tema 1. lNpeamet ¢ opHoch e?a%
aHanMTMYeCcKom XMMnu. 3 1 nexLmii v 5 NHTepakTMBHbIN
"IKnaccndpomkaums o n
MefgzogaaHgﬁmsa y4e6Hoi onpos
' nuteparypbl
Tema 2. OCHOBHble [MpocmoTp
TUMNbI XUMUYECKNX KOHCMeKkTa VHTEDaKTUBHbII
.|peakuun, 3 2  |nekuuin un 2 on ocF:)
NCNONb3yeMbIX B y4ebHo P
aHaNMTMYECKON XMMUW. nnteparypsl
Tema 3. MpocmoTp
KncnotHo-ocHoBHOE KOHCMekTa o
v NHTepakTUBHbIN
.|paBHoBecue. Teopuun 3 2-3  |nekuumn n 4 on gga
AppeHuyca, y4yebHo P
BpeHcTena-Ioypw. nnteparypbl
[MpocmoTp
Tema 4 KOHCnekTa o
) - VIHTepakTUBHbIN
.|OkncnnTensHO-BOCCTaHQBMIRNbHOE 4 nekunm n 2 on ce)cr:)a
paBHOBECKE. y4yebHoi P
nnteparypbl
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
B0l VHUBEPCHTET

CTpaHV“J.a 7 n3 1 5 AR 4 O IHHO AHATKTAHECHAR CHCTEMA Kby
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Buabl
N Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb g‘:ﬂ%’:::;?:’:gzga
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYLEHTOB P
Tema 5. MpocmoTp
KomnnekcoobpasoBaHue. KOHCcNekTa -
5.|PaBHOBecKe 3 5 |nekuwmin n 3 ?ﬁngaKTMBHb'M
ocaxgeHus - y4ebHol P
pPacTBOPEHNS. nntepartypbl
Ocpopmneriue ooprmGrHb
TOPHbIX 4
nzggga op nabopaTtopHbIX
P pabor
KPC:
Ob6cyxaeHne
TUMNOBbIX OWKNHOK
Npv peLeHnm
3ajau.
MoaroToBka k
MUCbMEHHbIM 6 MNposenerve
MNCbMEHHbIX
Tema 6. pabotam 0a6oT o
6. TutpumeTpunyeckune 3 5 BOMpocam
MEeTOAbl aHannaa. MMYECKMX
METOL0B
aHanusa.
[MpocmoTp
;g:ﬁﬂ;'ﬂa 5 WNHTepakTUBHbIN
y4ebHow onpoc
nmteparypbl
[MpoBepka
PeweHwne 3apnay 6 peLWweHHbIX 3aaay
[MpocmoTp
KOHCMeKTa
nekunm n
Tema 7. CoBpeMeHHbIe yuyebHoi
v domnsnyeckune v 3 6  |[mMTepatypsl. 5 NHTepakTuBHbIN
"|punamko-xummnyeckne MMonroToBka K onpoc
METOLbl aHanu3aa. obcyXaeHunio
PacCMOTPEHHbIX
BOMPOCOB Npefbl
Tema 8.
8 MeTponoruyeckas 3 6-7 Egﬁiogﬁiﬁig > KOHTPONbHas
‘lobpaboTka pe3ynbTaTtoB 26 OF; o paboTta
aHanusa. P
Ntoro 38

5. O6pa3oBatenbHbie TEXHONOrMW, BK/IIOYasi MHTEPaKTUBHble (hopMbl 06yUYeHuUst
B yyebHOM npoLecce ncnonbayoTcst Takne 0bpasoBaTeNibHble TEXHONOMMK:

- KOMMbIOTEPHbIE NPe3eHTaLUUN NeKLWiA;

- IHTEPAaKTUBHbIA OMNPOC Ha NEKUMNSX ;

- pa3bop KOHKPETHbIX BOMPOCOB NOCNE UHTEPAKTUBHOMO OMNpoCca;

- BbINONHEHNe nabopaTtopHblit paboT

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;i{
+OFEALIME
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- pelweHne 3aaay,
- NPoBepKa JOoMaLHMX 3a0aHuii

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno uToramMm OCBOeHUs1 AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. NMpepmet aHanuTUYeckKkon xumMmun. Knaccucpukauusa meTonos aHanu3aa.
MHTepakTMBHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

MpuMmepbl BONpocoB: 1.Hanucatb ypaBHEHME XMMUYECKOW peakLmMm C rpynnoBbiM PeareHTOM Ha MOHbI
: Ca2+, Ba2+, Sr2+. 2.Kakune rugpokcnabl pacteopstotcs B m3bbitke NaOH?

Tema 2. OCHOBHbI€ TUMbl XMUMUYECKUX peakLuUi, MCNONb3yeMbIX B aHAINTUYECKON XUMUM.
NHTepakTUBHbI ONPOC , TPUMEPHbIE BOMPOCHI:

Mpumepbl Bonpocos: 1. K kakoMy knaccy coeamHeHuin cnegyet otHectn NH3? 2. Jonucatb
ypaBHeHue xumudeckon peakumm OH- + H30+ = ?

Tema 3. KucnotHo-ocHoBHOe paBHoBecue. Teopuu AppeHuyca, bpeHctepna-Jloypw.
VHTepakTMBHbIA ONpOC , MPYMEPHbIE BOMPOCHI:

Mpumepsbl Bonpocos: 1. [JonucaTtb ypaBHEHNE XMMUYECKOA peakuun (yKkasaTtb KMCNOTY U OCHOBaHME):
HCO3- + H20 = ? 2. Yka3aTtb napy COnpsiXXeHHOW KNCNOTbl 1 OCHOBaHMS, 0bpasytoluyto bydoep:
H2CO3, HCOS3-, CO32-, H30+ 3. Ykazartb chopmyny ans onpenenerHns pH B pactsope HCI?

Tema 4. OKncnuTenbHO-BOCCTAaHOBUTENIbHOE paBHOBECHE.
NHTepakTuBHbIA ONpoC , NPUMEpPHbIE BOMNPOCHI:

Mpumepbl Bonpocos: 1. YpaBHaTb nonypeakuunio: CrO42- + Cr3+ = ... 2. Onpenenntb HanpasneHns
NPOTEKaHNS XMMUYECKON peakummn no 3Ha4YEeHUAIM CTaHLAPTHLIX PeaoKC NOTEHUMANOB.

Tema 5. KomnnekcoobpasosaHue. PaBHoBecue ocaxaeHUs - paCTBOPEHUS.
VIHTepakTMBHbIA ONpPOC , NPUMEpPHbIEe BOMPOCHI:

[MpuMmepbl Bonpocos: 1. YpaBHATb xumnyekyto peakumio: Cu2+ + NH3 = Cu(NH3)42-. 2. Ykasatb
o06Lwyto 1 CTyneHyYaTble KOHCTaHbl 06pPas3oBaHNS KOMMIEKCHOrO COEANHEHUS.

Tema 6. TutpumeTpuyeckme metoabl aHanusa.
MHTepakTrBHbIA ONpoC , MPYMEepPHble BOMPOCHI:

[Mpumepsbl Bonpocos: 1. PaccunTtaTtb HopManbHYyO KOHUEHTpauuo 1 n pacteopa, cogepxatero 0.98 r
H2S04 (M= 98). 2. PaccuntaTtb Mmaccy K2CO3 (M = 138), ecnu Ha ero TutpoBaHne n3pacxonoBaHo
20 mn 0.100 H HCI.

KPC: ObcyxaeHne TMnoBbIx owmnbok npu peweHnn 3anad. lNposeneHne NnMcbMeHHbIX paboT no
BOMPOCAaM XMMNYECKMX METOL0B aHann3a. , NPUMepPHbIE BONPOCHI:

Bonpocbl ons caMocToAaTenbHOM NoAroTOBKU K MMCbMEHOOM KOHTPO/IbHOM paboTe npuBeneHbl B
pasgene "npoyee”

MpoBepka 0hopMNEHHbIX NabopaTopHbIX PaboT , MPMMEpPHbIE BOMPOCHI:
MepeyeHb nabopatopHbIx paboT NprBeneH B pasaene "npoyee”.
[MpoBepka pelweHHbIX 3a8a4 , NPUMEpPHbIE BOMPOCHI:

PeweHne 3apnay no Bbibopy npenogasartens u3d pasHoix pasaenos CO0pHMKa 3agady no
aHanutnyeckom xumuu. / MNop pen. bynHukosa IM.K. - KasaHb: M3a-80 KI'Y.-1987.-254 c.: €€ 1-15,
16-39, 51-57, 64-69, 114-143, €€589-619, 684-694, 739-742, 757-765. & 284-466. ©9678-683,
705-716, 745-749, 766-777.

Tema 7. CoBpeMeHHble chusnyeckme u husnKo-xuMmyeckue MetToabl aHanm3a.
VIHTepakTMBHbIA ONPOC , NPUMEpPHbIEe BOMPOCHI:

[MpuMmepbl BONpocoB: 1. YkasaTtb 3aKk0oH, nexalnii B OCHOBE (POTOMETPUYECKOro onpeaeneHus. 2.
Yrto Takoe pH-MeTpua? 3. [Ing kakux uenen ncnonbayioT CnekTpanbHbie MeTOAbl aHanusa?

Tema 8. MeTponoruueckasi o6pa6oTka pe3ynbTaToB aHanusa.
KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:
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Bonpocbl onsi caMocTosTeNnbHOM NoAroTOBKM K KOHTPONbHOM paboTte nprBeneHbl B pasaene "npoyee”
Tema . UToroeasi popma KOHTpons

[MprMepHble BOMPOCHI K 3a4eTy:

Cnimcok nabopaTtopHbIx paboT

KncnoTHO-0CHOBHOE TUTPOBaHMeE.

@ 1. lNpurotoeneHne pacteopa HCI 3apnaHHON KOHUEHTpauuu.

©2. YcTaHoBNneHne cooTHoweHnsa mexay pactsopamm HCI n NaOH.

©3. CtaHpapTtusaums paboymx pacteopos: HCI no Na2CO3 (meton anukeoT), NaOH no pacteopy
HCI.

@4. Onpepnenerne coaepxaHus cnaboi kmcnotel (CH3COOH).

©5. Onpenenexune cogepxanns cnaboro ocHoBaHust (NH3).
OKnCnMTENbHO-BOCCTAHOBUTENbHOE TUTPOBAHME.

MNepmaHraHaToMeTpuUsS.

©1. OnpeneneHune cooTHoweHusa mexay pactsopamm KMnO4 n H2C204.

€2. Ctanpaptusaumsa pactsopa KMnO4 no pactsopy H2C204.

©3. Onpepnenexne cogepxaxus Fe (ll) B pacteope.

Vonometpus.

©4. CtanpapTtusaums pactesopa Na2S203. no HaBecke K2Cr207 (MeTon anukBoT).
©5. OnpeneneHvie MaccoBson 4O Meau B pacTBOpE.

KomnnekcoHomeTpus.

€1. Ctanpaptusaumsa pactsopa komnnekcoHa lll no tutposaHHoMy pactsopy MgSO4.
©2. OnpepneneHne XecTKOCTN BOAbI.

ConepxaHme MMCbMEHHbIX KOHTPOJIbHbIX pa60T

© 1. [omMoreHHble paBHOBeCUKS. 3aKOH OENCTBUS MAcC 1 CNeACTBUS U3 HEro, rpaHunLbl ero
NPUMEHMMOCTU. DNEKTPONNTUYECKAS ANCCOLMALNS, CUNTbHbIE 1 cnabble SNeKTPONNTHI.
MpoTonutuyeckas Teopms KUCNOT 1 OCHOBaHWiA. KOHCTaHTa 1 cTeneHb anccoumauny cnabbix
9NeKTPONNTOB. AKTUBHOCTb, KO3IPAOMLIMEHT aKTUBHOCTU, MOHHas cuna. VioHHoe nponsseneHve
BoAbl, pH. 'moponus conen (B3anMonencTeme 3apsXeHHbIX KUCOT U OCHOBaHWin no bpeHcTteny ¢
BoOoi). bydoepHble pacteopbl. Knucnoie conu.

PacueTbl pH B pactBopax cunbHbIX 1 cnabblx KUCNOT M OCHOBaHWI, B BydoepHbIX pacTBopax, B
pacTBopax K1CNbIX CONeM.

TutpumeTpryecknii meton aHanuaa. KucnotHo-ocHoBHOE TUTpoBaHue. OCHOBbI TUTPUMETPUYECKOMO
mMeTona aHanmsa. Knaccudgoukaums TMTpuMeTprnyecknx Metoaos. TpeboBaHus, NpeabaBnsieMble K
peakuusiM B TUTPUMETPUHECKOM aHanmae.

KpuBble TTpoBaHus. KncnoTHo-0CHOBHbIE MHAUKaTopbl. Beibop nHankartopa.

Buobl TMTpUMETpUYECKnX onpeaenenuii (npsmoe, obpatHoe, MeTon 3amelleHmnst). Cnocobbl
BblPaXXEHUS1 KOHLEHTPaUMM pacTBOPOB B TUTpUMeTpuKn. CTaHOapTHbIE pacTBOpPbI, NX
npurotoBneHne. NepBuYHblE 1 BTOPUYHbIE CTAHAAPTLl. BblYMCneHns B TUTPUMETPUYECKOM aHann3e.
Bocnpon3soomMmocTb 1 NPaBUNbHOCTb Pe3ynbTaToB. [TpMeHeHne MeTona MateMaTn4yecko
cTaTucTvkm anst 06paboTkn pesynbTaTtoB aHanMaa.

3A0AYN: o 1-15, 16-39, 51-57, 64-69, 114-143,

3AL0A4YN:589-619, 684-694, 739-742, 757-765.

Cb6opHUK 3a8a4 nNo aHanuTmuyeckon xumun. / Mop pen. byoHukosa I.K. - KasaHb: 134-Bo
KI'Y.-1987.-254 c.

€ 2. OKMCNNTENBHO-BOCCTAHOBUTENbHbIE peakunn: MeTon 3NEKTPOHHO-NOHHbIX ypaBHeHvu7|. ﬂo,u,6op
KO3(P(PULIMEHTOB B OKUCNNTENbHO-BOCCTAHOBUTENbHbLIX peakLunsX.
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OKUCNMTENbHO-BOCCTAHOBUTENbHOE TUTPOBaHNE. KOHCTaHTbl paBHOBECUS
OKUCNUTENIbHO-BOCCTAHOBUTENbHbBIX peakumii. 3aBUMCMMOCTb OKUCANTENBHO-BOCCTAHOBUTENBHOIO
noTeHumana oT pasnnyHblX doakTopoB.. [ocTpoeHne KpuBbIX TUTPOBaHUS. MeToabl onpeaeneHuns
KOHEYHOW TOYKM TUTPOBaHUS. OKUCINTENbHO-BOCCTAHOBUTENbHBIE MHANKATOPBI. BaxHelwmne
MEeTO/Abl, OCHOBAHHbIE HA PeakLMsix OKUCNEHUS-BOCCTAHOBNEHUSI.

lMepmaHraHaTtomeTpusa. CTaHOoapTu3aums pacTeopa nepmaHraHarta kanus. OnpeneneHue xenesa,
okcanartoB, oKucnuTenen.

NonoomeTtpus. Cnctema noa-moama. CtaHoaptTmsaums pacTBOPOB Mo4a U TUMOCYNbdpata HaTpus.
Onpepnenexne megu.

KomnnekcoHomeTpuryeckoe TUTpoBaHue. AMUHONONNKAPOOHOBbIE KMCNOTbI (KOMMNEKCOHbI) Kak
TUTpaHTbl. CTPOEHME 1 CBOMNCTBA KOMMNIEKCHbBIX COEOUHEHUI C MOHaMU MeTanoB. YCNOBHbIE
KOHCTaHTbl YCTOMYMBOCTM KOMMNEKCOB C KoMnnekcoHamu. Kpusble TuTpoBaHns. MetannoxpomHblie
NHOMKATOPbI (3PUOXPOM YepHbI, Mypekcui). Npumepbl KOMNIEKCOHOMETPUYECKMX ONPeaeneHNA.

3A0AYN: @& 284-466.

3AL0A4YN: 678-683, 705-716, 745-749, 766-777.

CbopHu¥K 3a8a4y no aHanutnyeckon xumun. / Nop pen. byaHukosa IM.K. - KasaHb: M3a0-80
KI'Y.-1987.-254 c.

Bonpocbl kK caMocTosiTeNnbHOM paboTe CTyaeHTOB:

1. CoBpeMeHHas feUHNLNS HAyKN aHANUTUYECKON XUMUN.
2. MoBbllWeHNe Ponn aHaNUTUYECKON XMMUN B PELIEHNIN NPOBNEM HayK O XUSHW.
3. CBSI3b aHANNTUYHECKON XUMUM C OPYTMMU €CTECTBEHHO-HAYYHbIMW ONCLUNANHAMM.

4. OCHOBHble METOLbl aHANMTNYECKON XMMmMK: knaccudomkaums. Knaccmueckue n pusnyeckue
MeTodbl aHann3a.

5. OcHOBHble MeTOAbl pa3aeneHns n naeHTUrKaLmm coeanHeHN.

6. AHanuTnyeckmne xapakTepucTukm peakLuui.

7. Nepuoamnyecknin 3aKoH 1 aHanMTU4eckme Knaccmgurkaumm NoHOB MEeTansos.
8. Cuctematmyeckuii n opobHblil aHanns.

9. OCHOBHbIe TUNbI peakuunin, NPUMEHsIEMble B aHaNUTUYECKON XUMUN.

10. TepMoauHaMUYECKME N KOHLIEHTPALMOHHbIE KOHCTaHTbl. DakTophbl, BAMSIOWME Ha XMMUYECKOe
paBHOBECUE B pacTBOPAX.

11. MpoTonuTtnyeckas Teopust KNCNOT U ocHoBaHWi BpeHctena-loypu. Ee otnmuntensHble
0COBEHHOCTM OT ApPYrmx TEOPWIA.

12. Ponb pacTtBoputenemn n nx KUCNoTHO-OCHOBHbIE CBOMCTBA. BnunsHue npmnpoabl pacTBOpuUTENs Ha
CuUny KMCNoT N OCHOBAHWUMN.

13. KOHCTaHTbl KNCNOTHOCTU 1 OCHOBHOCTW. KOHCTaHTa aBTONpoTONM3a.
14. lkana pH, noHaTne o "HenTpanbHOCTM" PAaCTBOPOB.
15. CeoiictBa BydoepHbix pactBopoB. Hanbonee 4acto ncnonb3yemble bydpepHbie CMECH.

16. MexaHuam geicteums bydepHbix pacTBopoB. PacyeT pH B pacTtBopax 6ydepHbix cMeceil -
ypaBHeHue ['eHOepcoHa-Xaccenobaxa.

17. BydpepHas eMKOCTb. 3aBUCMMOCTb OT PasfiMyHbIX PaKTOPOB.
18. CunbHble 1 cnabble KMCNOTbl M OCHOBaHMS. Y4eT amccoumaunm Boabl.
19. Peakuns rugponuaa kak 4acTHbI Cny4an NpoTONNTUYECKUX PaBHOBECUI B pacTBOpaXx.

20. PaBHOBecue B HacbllWEeHHbIX pacTBOpax ManopacTBOPUMbIX COeaNHEHWA. TepMoamHamMmyeckue u
KOHLIEHTPAUWOHHbIE KOHCTaHTbl PACTBOPUMOCTHU (MPON3BEeLEHNE PACTBOPUMOCTH).

21. Tvinbl KOMMNNEKCHbIX COEAVNHEHUI, UCNONb3yeMble B aHaNnUTU4Yeckunx uensx. Ceoncrea
KOMMIEKCHbIX COeANHEHWNIA.

22. PaBHOBeCUS B pacTBOpax KOMMNEKCHbIX COEANHEHWIA: CTyNeHYaToe KOMMIekcoobpasoBaHue.
Obwwme n cTyneH4YaTble KOHCTaAHTbl PABHOBECHS.

23. KOHCTaHTbl yCTOMYMBOCTU KOMMNEKCHBIX COeAMHEHWNA. Y CNOBHbIE KOHCTAHTbI YCTOMYMBOCTH.
BnnsHne pH Ha paBHOBeECUE peakuuii KOMNNEKCO0OPa30BaHMSI.
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24. paBumeTpurs. CywHOCTb METOA W FPaHULIbl €70 MPUMEHMMOCTM.,
25. CylHOCTb TUTPUMETPMYECKMX METOLOB aHanmaa.

26. Cnocobbl BbipaxeHnst KOHLEeHTpauuii B Tutpumetpun. MonsipHas macca akBuBasneHTa un ee
pacyeT B pasfiMyHbIX TUNax peakumii.

27. Bnabl TMTpUMETPUYECKUX OnpeneneHunii: npsiMmoe, obpatHoe, MeToa 3aMeLleHus.

28. [NepBnYHbIE N BTOPWYHbIE CTAHAAPTbI, CNOCOObLI NPUTrOTOBIEHUS PACTBOPOB C TOYHO N3BECTHOM
KOHUeHTpaumen.

29. Obwwue noaxoapl K MOCTPOEHMIO KPUBbIX TUTPOBAHNS.

30. OcobeHHOCTN KNCNOTHO-OCHOBHOMO TUTPOBaHMSA. BO3MOXHOCTb TUTPOBAHMS CUMbHbIX U cnabbix
KWUCNOT U OCHOBAHWN, MHOMOOCHOBHbIX K1CIOT.

31. KNCNOTHO-OCHOBHbIE UHAMKATOPbI: XPOMOKOPHO-MOHHAS TEOPUS NHAMKATOPOB. Bbibop
NHOMKATOPOB.

32. OKncnMTenbHO-BOCCTAHOBUTENbHbIE peakummn B TUTpumeTpun. CTaHaapTHbINA
OKNCNUTENbHO-BOCCTAHOBUTENbHbIV NoTeHuman. YpasHeHne HepHcTa, BIMSHNE pasnuyHbiX
0aKTOPOB Ha OKMCNTENbHO-BOCCTAHOBUTESbHbIW MOTEHUMAn.

33. KoHcTaHTa paBHOBECUA OKNCITNTENTbHO-BOCCTAHOBUTEJIbHbBIX NMPOLECCOB.
34. OcobeHHoCTH NOCTPOEHNSA KPUBbIX OKUCNNTENIbHO-BOCCTAHOBUTEIbBHOIO TUTPOBAHWA.
35. |/|HJJ,VIKaTOpr B OKMCNTNTENNbHO-BOCCTAHOBUTENIbHOM TUTPOBAHNN.

36. BaxHenwmne mMetoabl, OCHOBAHHbIE HA peakuunsax okKncneHnsa-eoCCTaHOBIEHUA!
nepmaHraHaToMeTpusd, nooomMeTpus.

37. Vicnonb3oBaHue peakuuii KoMnaekcoobpasoBaHust B TUTpUMETpUN. KOMNIeKCoOHOMETpUYeckoe
TUTPOBaHWME.

38. Komnnekconsl I, 11, lll. Ceonctea S TA. Vicnonb3oBaHmne YCNOBHbIX KOHCTAHT.

39. CywWHOCTb KOMMNEKCOHOMETPUYECKOr0 TUTPOBAHNS, 0COBEHHOCTIN NOCTPOEHWS! KPUBBIX
TUTPOBAHMSI.

40. |/|H,D,I/IKaTOpr B KOMMIEKCOHOMETPUN. MeTaﬂﬂOXDOMHbIe MHONKATOPbI. MHTepBaﬂ nepexona
OKpacCkKn nHgmnKkaTopos.

41. Mpsamoe, obpaTHOe TUTPOBAHME N TUTPOBAHWUE MO METOLY 3aMELLEHNS B KOMMIIEKCOHOMETPUMN.

42. XapaKTepI/ICTVIKa ocagnTeNibHOro TUTPoOBaHUA. Cnocobbl 06Hapy>KeH|/|$| KOHEYHOM TOYKM
TUTPOBaHNA: METOL Mopa, CDonbrap,ua, paBHOIo NOMyTHEHUA.

43. Obwme NpYHUUMBI Knaccudmkaumm MHCTPYMEHTaNbHbIX METOLOB aHanu3a.

44. CpaBHUTENBbHASA XapaKTePUCTUKA YYBCTBUTENBHOCTA MHCTPYMEHTANIbHBIX METOAOB aHanMaa.
45. MMpsiMas NOTEHUMOMETPUS 1 NOTEHLMOMETPUYECKOE TUTPOBAHME.

46. Knaccudpmkaums cnekTpocKonMYecknx METOA0B aHannsa.

47.. CnekTpodboToMeTpus - obwas xapaktepuctuka. 3akoH byrepa-/lambepta-bepa. MNpasnno
aaauTUBHOCTW.

48. ATOMHO-9MUCCMOHHAsA cnekTpockonus. VIHTEHCUBHOCTb U3ny4eHns. YpaBHeHne
NomakuHa-LLainbe.

49. Obwas xapakTepnucTmka aToMHO-abCcopOLIMOHHON CNEKTPOCKOMUN.
50. Obwas xapakTepncTika XxpomaTtorpadonyecknx METOL0B aHanmaa.

51. SPGPEKTMBHOCTb 1 CENEKTMBHOCTb XpOMaTorpadomnyeckoro pasaeneHuns. Yucno teopeTnyeckmnx
Tapenok. Kpntepun agopekTnBHOCTM pasneneHuns.

52. Kpntepun Boibopa MeTofa aHannaa KOHKPETHOro obbekTa.

53. MeTponornyeckmne 0CHOBbl KONMYECTBEHHOrO aHannaa. CnyyariHble 1 cucTeMaTu4eckue
NOrpewHoCTH.

54. Ctatuctnyeckas obpaboTtka pesynbTaTtoB N3MepeHnin. 3akoH HopMasbHOro pacnpeaeneHms
cnyyariHbiX oWwnbok.

55. lNpepnctasneHne pesynbTaToB KONMMYECTBEHHOrO aHanu3a.
Mpumep Guneta KOHTPONbHOW PaboThl
BUNETN
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1. KucnoTHO-0CHOBHOE paBHoBecue. PopMynMpoBKa KUCAOT M OCHOBAHWUA C MO3ULWIA
npotonuTuyeckoin Teopun bpeHctena-Jloypu. Npueectn npumepsl.

2. a) Jonncatb ypaBHEHME XMMUYECKOW peakumn (yKasaTb KMCNOTY U OCHOBaHME):
HCO3- +OH- [I

6) Ykasatb coopmyny anst pacyeta pH B pactesope HCI.

3. a) YpasHsatb 1 onpegenutb faks (K20):

K20 + HCI [l KCI + H20

6) PaccumTtatb HopMasnbHyO KOHLUEeHTpauuto 1 n pacteopa, cogepxauwero 0.98 r H2S04 , ecnn (Mr
= 98 r/Monb).

4. a) YpaBHaTb 1 onpenenutb Maks (As), ecnu Mr = 75 r/monb.
AsO2- + MnO4- [I AsO43- + Mn2+
6) Paccuntatb 0 (As), ecnu npu TutpoBaHun Haeseckn 0.1 r napacxogosaHo 5 mn 0.200 H KMnOA4.

Mpumep buneta K 3a4eTy

BUNMTETNS3

1. TepMognHaMmyeckmne n KOHUEHTPALMOHHbIE KOHCTAHTbl PABHOBECUS XMMUYECKON peakuun.
2. OnpepennTtb dhakTop akBmBaneHTHocTn Al203 n Na2CO3 B peakuusx:

a) Al203 + HCI [ AICI3 + H20

6) Na2CO3 + HCI [l H2CO3 + NaCl

3. CocTaBnTb MOHHO-3NEKTPOHHOE YypPaBHEHNE:

Al + NO2- [ A3+ + NH3

4. Bolumcnutb pH pacteopa, ecnu k 100 mn 0,1 M pacteopa cnaboit 04HOOCHOBHO KUCNOTI
nobaeneHo 90 mn 0,1 M pacteopa rugpokcuaa Hatpus (Ka = 1.10-6, pKa = 6,0).

5. KakoBo cogepxaHue kobanbTa B pacteope B r/n, ecnn 50 mn ero pasbaeneHbl BOOOK B MEPHOW
konbe 0o 250 Mn 1 Ha TUTpoBaHue 50 Mn aToro pacTeopa 3atpaymsaetcs 23.50 mn 0,1000 H
pacteopa K2Cr207. Cxema peakunu:

Cr2072- + Co2+ [l Cr3+ + Co3+

7.1. OcHOBHas nuTeparypa:

1.0cHoBbI aHanuTnyeckoin xummm: B 2 kH.: KH. 1: Obwwne Bonpocskl; MeToabl pasneneHns: Y4ebHuk
ons By3oB /Mon pen. 3onotosa KO.A. N3n. 3-e, nepepab., non. Knaccuieckuin yHMBepCcuTeTCKuniA
y4yebHnk M.: Boicwas wkona, 2004 -358.

2. OcHoBbI aHanuTnyeckom xmmmn: B 2 kH.: KH. 2: MeToabl XuMnyeckoro aHanusa: Y4ebHuk ons
By30B /Mo pen. 3onotosa tO.A.). N3a. 3-e, nepepab., oon. Knaccmyeckunin yHuBepcuTeTcKuin
yuyebHrk M.: Boicwas wkona, 2004. - 346 c.

7.2. JlononHuTenbHasa nuteparypa:
1. AHanutunyeckas xumuns. MNpobnemsl n nogxonbl / Mog pen.P.KenbHepa, B 2 1. M.: Mup, ATC, 2004.-
608 n 728 c.

2. Bacunbes B.I1. AHanntnyeckas xmmms. Hactb 1. ['paBUMETpUYECKU N TUTPUMETPUYECKNE METOObI
aHanmaa. - M.: Belicwas wk., 1989 , -320 c.

3. Ckyr O., Yact . OcHoBbl aHanuTtuyeckon xmmun. B 2 kH.: M.: Mup, 1979, - 480c. -438 c.
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7.3. UHTEepHeT-pecypcChl:

Katanor pecypcoB no p3nko-XxnMmn4eCckum Metoaam aHanmaa -
http://www.twirpx.com/files/chidnustry/analytic/phchem/

OcHoBbI XMMMYeckoro aHanunsa ?tutpumeTpus - http://www.youtube.com/watch?v=ZRPYxyg4pws
Cnosapu 1 aHumknonenuu - http://dic.academic.ru

Y4ebHVKIN N0 aHANUTUYECKOW XUMUN -
http://chemistry-chemists.com/Uchebnik/Chemistry-books-Analytica.html

AnekTpPoHHO-6ubNMoTeyHas cuctema - http://www.knigafund.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHBI(MOAYNS)

OcBoeHune gncumnnuHbl "AHanuTnyeckas xmMma" npeanonaraet NCMNonb30BaHWE CReayroLwero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 yenosek. MynbTumMeaniiHas ayautopums
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHaLlWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHpopMauunu, NoyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMieKTaums
MyNbTUMEONAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKO CUCTEMBI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsatens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens sBnsieTcs KMo4eBbiM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWNM BCE YCTPONCTBA B EONHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaaeatens MMeET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMM, MPaKTUYeCKne
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ONSt HUX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeACTB 00y4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHas ayautopus TakXke oCHaleHa WupOoKOrnonoCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.

ObopynoBaHue ons npoBeaeHns nabopaTopHbIX 3aHATUIA:
- Becbl aHanuTuyeckmne anekTPOHHbIE;

- Xmmyeckue peakTmsbl;

- Xumnyeckas nocyna.

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnto 06.03.01 "Bronorua"” n npounto NOAroTOBKN He NPeayCMOTPEHO .
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