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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucumnnuubl: ChopmMmpoBaTb KOMNETEHLMN 0Oy4atoerocsa B 06r1actn npoBeAEHNA XMMNUYECKOro aHanmaa
pa3nnyHbIX 0OBLEKTOB UCCNEAOBaAHUS C UCNONb30BaHUEM XUMMUYECKUX, PUNYECKNX U DU3NKO-XUMUYECKUX METOOOB.

1.2 3agayun OUCLUNIUHBI:

* HAY4UTb TEOPETUYECKMM OCHOBAM Ka4eCTBEHHOIO U KONTMYECTBEHHOTO XMMNYECKOTO
aHanuaa; TeopeTMYeCKMM OCHOBaM MHCTPYMEHTalbHbLIX METOAOB aHan13a;

* NokasaTb NpaBUIIbHOCTL NPo6ooTOopa 1 NPoboNOAroTOBKU; NPaBUNbHOCTL Bbibopa
meToda (Mnn MeTonoB);

* MO3HAKOMMUTb C METOAUKAMM BbINOMHEHMSI UBMEPEHUI AN PELUEHUSI KOHKPETHbIX
3apad npodeccnoHanbHoOM AeaTenbHOCTH.

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:
MpeaBaputenbHasi NOAroTOBKa NpeanonaraeT co3naaHne OCHOBbI AN POPMUPOBaHMS KOMNETEHUMI, yKa3aHHbIX B . 2,
NpY U3YYEHNN OUCLMMIIVH;

O6was n HeopraHuyeckasi XuMnsi
MaTtemaTuka
dunsnka

2 KOMMNETEHUWUN OBYYAIOLWLEIoCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-2: Cnocob6eH ncnonb3oBaTb MaTteMmaTuyeckue, pusnyeckune, PU3NKo-XxmMm4eckmne, XuMmmyeckne metoabl Ans
pelweHus 3apay npodeccMoHanbHON AeATENbLHOCTHU

3HaTb: OCHOBHbIE XMMWYECKNE 3aKOHbI U Teopuu, cbmsvmo-xmmmqecme MeTOo[bl aHalM3a, OCHOBHbIE 3Talbl KA4€CTBEHHOIo U1
KOJNTM4EeCTBEHHOIro XMMUYEeCKOro aHanu3a pas3fiMyHblX BewecTB, MeTodbl pa3fenieHnA WU KOHUEeHTpupoBaHWA BeLlecCTB,
METPOJIOTNYECKNE XapakKTEPUCTUKU KInaCCUYECKNX METOO0B aHanmaa.

YMeTb: NoAroToBUTbL MpPoBYy K aHanuay, NpPorHO3vpoBaTb BUSAHME pasnuMyHbiX (PakTOpOB Ha paBHOBECME B XMMUYECKUX
peakumsax, BbINOMHUTL aHanM3 obbekTa KMacCUYeckMm MeTOAOM, MNPOBECTM CTAaTUCTUYECKyld o0bOpaboTky pesynbTtaToB
N3MepEHUN.

Bnapetb: HaBblkaMu pa6OTbI C XMMUYECKMMKN peaKTnBamun ” np|/|6opaMM, nposegeHna Konm4vyeCTtBeHHOro n Ka4eCtBeHHOoro
aHannsa XMuMmn4yecknmmn 1 (bM3I/IKO-XVIMVNeCKVIMVI MeTogamMu, HaBblkamMun KOppeKTHOIZ OUEHKHN ﬂOFpeLIJHOCTeIZ npu nx nposegeHun.

OlMK-5: CnocobeH ocylecTBNATL IKCNepMMeHTarnbHble UccriefoBaHUA U UCNbITaHUSA NO 3aAaHHON MeToAMKe,
npoBOAUTbL HaGNOAEHMA N N3IMEPEHUNSA C yHEeTOM TpeboBaHUN TEXHUKN 6e3onacHoOCTH, obpabaTbiBaTh U
MHTepnpeTUPOBaTb 3KCNEepPUMEHTalNbHble AaHHbIe

3HaTb: TeOpeTUYECKMe OCHOBbI M MPUHLNMBI XUMUYECKUX U (PU3MKO-XUMUYECKUX METOOOB aHanmsa — 3MeKTPOXUMUYECKMX,
crneKTpanbHbIX, XpoMaTorpaguyeckux, 061acTv NpMMeHeHVsl, OCHOBHOE annapaTypHoe ogopMIeHme

YmMmeTb: Bbl6paTb MeTOAUKY aHanmsa ans 3alaHHOW 3aJa4n 1 BbINOSTHUTL ee SKCNnepuMeHTarnibHO C nofyvyeHnem pesynbTaTtoB
aHannTn4eCKnx onpe,qeneHMﬂ C HeobxoanMbIMK METPOJIOrM4eCKUMK XapaKTepucTnkamu.

Bnapetb: meTogamu BbIMUCAUTENBHOW MaTeMaTUKM W MaTteMaTU4eCcKOW CTaTUCTMKU Ons 06p360TKVI pe3ynbTaTtoB
OKCNnepuMeHTa.....




3 PE3YJIbTATbI OBYYEHUA NO ANCUUNNUHE

HaumeHoBaHWe n cogepxaHue pa3genos,
TEM U Y4eOBHbIX 3aHATUI

Cemectp
(kypc gnsa 3A0)

KoHTakTHas

paboTa

Jlek.
(vacel)

J1ab.
(vaceol)

CP
(vacnl)

MHHoBAaL,

dopmbl
3aHATUN

dopma
TekyLlero
KOHTpOnS

Pasgen 1. BeBegeHne n meTtponornyeckme
OCHOBbI XMMWUY€ECKOro aHanmnaa

Tema 1. OCHOBHbIE NOHATUS aHANUTUYECKON
XUMUN.

MpeameTt aHanuTu4eckon xummn. CTpykTypa
aHanUTM4eckon xumun. 3HadyeHune
aHanuMTU4eCcKon XMMUnN B Pa3BUTUU
€CTeCTBO3HaHUSA, TEXHUKM 1 HAPOOHOro
X0351cTBa. Buasl aHanmnsa: u3oTonHbIN,
ANEeMEHTHbIN, PYHKLMOHANMbHbIN,
CTPYKTYPHbIN, MONEKYNAPHbIA, (a30BbIN.
Xnumumyeckme, mUsnKo-XxmMmmnyeckue,
dusnyeckme n buonornyeckme MeToabl
aHanusa. Makpo-, MUKpO- 1
ynbTpamMuMKkpoaHanms.

CoBpeMeHHOe COCTOsSIHME U TEHOEHUMN
pasBUTUS aHaNMTUYECKON XUMUK:
WHCTpPYMeHTanu3aums, asToMmsawms,
MaTemaTtum3auus, yBenmyeHme gonm
duU3n4eckmx MeToaoB, nepexon K
MHOFOKOMMOHEHTHOMY aHanmay.

Tema 2. OCHOBHbIE METPONOrM4yeckmne
NOHATUA N NpeacTaBneHnd. AHanUTUYeCKUin
curHan u nomexu. O6bem nHpopmaLrmm B
aHanuTu4eckoM curHane. OCHOBHbIE CTagum
XUMMYECKOro aHanuaa. Beibop meTtoga
aHanusa u CocTaBlieHNe CXeM aHanmaa.
Knaccudukauusa norpelwHocTen aHanumaa.

OcHOBHbIE XapaKTepucTtukmn Metoda aHanumaa:

NpaBuUibHOCTb Y BOCNPOW3BOAMMOCTb,
KO3(hPMUMEHT YyBCTBUTESBHOCTU, Npeaen
OOHapYy>XeHUS, HXKHSIS1 U BEPXHSS rpaHuLbl
onpeaenseMbiX CogepXXaHun.
Cratuctnyeckas obpaboTka pesynbTaTtoB
N3MepEeHNN.

Paspgen 2. PaBHoBecUsi B FOMOIreHHbIX
cuctemax

Tema 3. Xumunyeckne paBHoBeCHUSs B
peanbHbIX CUCTEMAX.

dakTopbl, BNMSIOLWLME HA paBHOBECHE B
peanbHbIX cuctemax. BnusaHne
ANEeKTPOCTaTU4ECKNX B3aUMOOENCTBUI Ha
paBHoBecue. KoadhpumumneHTbl akTUBHOCTH.
MoHHas cuna. pactBopax. Teopusa [ebas-
Xtokkend. BaaumocBaAsn mexgy MoHHOM
CUNown 1 K03 MPULNEHTOM aKTUBHOCTW.
BrnusHue conbBaTauumn Ha paBHoBecKe.
BrivsHue xummyecknx B3aMmoaencTeumm Ha
paBHoBecue. OnmMcaHne CnoXHbIX
paBHOBecun. MeToa KOHKYpPUPYHOLLNX
peakumii. ObLias n paBHOBeCHas
KOHLUeHTpauuun. KoHueHTpaunoHHbIe
KOHCTaHTbI.

5,75

ra




Tema 4. PacyeT pH B pacTBopax KUCIOT,
OCHOBaHWN, CONEN, KNCITOTHO-OCHOBHbIX
OydepHbIX cuctemax.

BbluncneHns pH pactBopoB 04HOOCHOBHbIX
KMCNOT N OQHOKNCMOTHbLIX OCHOBAHWUN,
MHOTFOOCHOBHbIX KMCMOT M MHOTOKUCINOTHbIX
OCHOBaHWIN, CMECK KACNOT U OCHOBaHUN.
KoHcTaHTa KNCIMOTHOCTU U OCHOBHOCTW.
BnunsiHmne pH Ha guccoumnaumio cnabbix
OAHOOCHOBHbIX KUCNOT. BnunaHwne pH Ha
auccoumaumio cnabblix ABYXOCHOBHbIX

kucrnoT. PaBHoBecus B npoleccax rmaponuaa.

MexaHn3mbl rugponusa. KonnyectseHHble
XapaKTepucTrKu npouecca ruaponuaa.
BbluncneHne pH pacteopoB conewn,
06pa3oBaHHbIX aHMOHaMW MHOTOOCHOBHbIX
KMCNOT.

BydepHbie cuctemsl 1 Ux cBoncTBa. PacueT
pH. BydepHas emkocTb. 3aBMCMMOCTb
OydepHON eMKOCTU OT KOHLUEHTpaLmmn
OydepHoro pacteopa. bygepHasi eMkOCTb
CUMbHbIX KUCNOT U OCHOBaHUMN.
B3aumopgencTeBue KNCNoTbl U OCHOBAHUS .
Pacuet pH.

Tema 5. TutpumeTpudeckme MeToabl
aHanusa.

MeToapbl TUTPUMETPUYECKOTO aHanmaa.
Knaccudumkaums. TpeboBaHus,
npegbsBnsgeMble K peakuum B
TUTPUMETPUYECKOM aHanunse. Buapl
TUTPUMETPUYECKNX ONpedeneHuin: NpAMoe 1
obpaTHoe TUTPOBaHWe, onpeaerneHne no
3ameLleHnto. Cnocobbl BbIpaXXeHUs cocTaBa
pacTBOPOB B TUTPUMETPUN. DKBUBATIEHT.
MonsipHas macca akBuBaneHTa. MonspHas
KOHUeHTpauwus. lNepBuYHbIe cTaHAapTHI,
TpeboBaHus K HUM. PukcaHanbl. BropuyHbie
cTanaapTbl. Buabl KpuBbLIX TUTPOBaAHUSA (S-
obpasHble, nNnHelHble). CKavyok TUTPOBAHUSI.
Touyka 9KBMBANEHTHOCTU M KOHEYHAsA TOYKa
TUTpOBaHWs. ABTOMaTM4eCckue TMTpaTopsl.
JlabopaTtopHasa paborta: KncnotHo-ocHoBHOE
TUTpOBaHve. AUMaNMETPUSI.

Tema 6. KNCNOTHO-OCHOBHOE TUTPOBaHUE.
MocTpoeHme KpMBbIX TUTPOBAHUS: CUNbHAas
KMcnoTta — cUnbHOe ocHoBaHue, crnabas
KMcrnoTa — cUNbHOE OCHOBaHWeE, cuUnbHas
Kucnota — cnaboe ocHoBaHue, cnabas
Kncnota — cnaboe ocHoBaHue. BnusaHue
BENTMYMHBI KOHCTAHT KUCITIOTHOCTU U
OCHOBHOCTW, KOHLIEHTPaLUKN KACNOT UNn
OCHOBaHWUM 1 TeMMepaTypbl Ha XapakTep
KpMBbIX TUTpoBaHuS. MpaBnno Bbibopa
MHOWKaTopa.

KMCnoTHO-OCHOBHOE TUTPOBaHWE B HEBOAHbIX
cpepax. Teopum KUCNOTHO-OCHOBHbIX
nHamkaTopoB. Hanbonee ncnonb3yemblie
KMCINOTHO-OCHOBHbIE MHAMKATOPbI. OWnbKM
TUTPOBAaHMS NpU onpeaeneHnn CUnbHbIX U
cnabbIX KACNOT U OCHOBaHUN,
MHOTFOOCHOBHbIX KMCMOT U OCHOBaHUIA.
JTabopaTopHasi paboTa: KucnotHo-ocHoBHOE
TUTpoBaHMe. AnkanmumeTpusi.
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Paspgen 3. PaBHoBecusi B OKUCIIUTESNbHO-
BOCCTAHOBUTENbHbIX Npoueccax

Tema 7. OKMCNINTENBHO-BOCCTAHOBUTENBHOE
paBHOBecCUe.

OneKkTpoaHbI noTeHuman. YpaBHeHue
HepHcTta. CTaHgapTHLIN 1 hopManbHbIi
noTteHuunansl. BnuaHne xmmuyeckux
B3aMMOAENCTBUN HA BENTMYMHY OKUCTIUTENBHO
-BOCCTaAHOBUTENbLHOrO NoTeHunana: pH,
KoMnnekcoobpasoBaHne, obpasoBaHme
MariopacTBOpPMMbIX COeANHEHUIN. KOHCTaHTbI
paBHOBECUS OKUCIUTESbHO-
BOCCTaHOBMUTENNbHbIX peakuuin. Ces3b
KOHCTaHTbl paBHOBECUS CO CTaHOAPTHLIMMU
noTeHunanamu. Hanpaenexue peakumm
OKUCNEHMSA-BOCCTAaHOBIEHUS. PaKTopbl,
BNUSIOLLME HA HanpaBneHne OKUCINTENbHO-
BOCCTAHOBUTENbHbIX peakunin. MexaHnsmel
OKUCNUTENbHO-BOCCTAHOBUTENbHbIX peaKkLmni.
OCHOBHblE HEOpPraHNU4eckme n opraHmyeckne
OKUCINTENN U BOCCTAHOBUTENM,
NPUMEHsIEMbIE B aHanmse.

JlabopaTtopHasa paborta: OkucnuTensbHo-
BOCCTaAHOBMUTENbHOE TUTPOBAHME.
MNepmaHraHaTomeTpus.

Tema 8. OKMCnMTENBHO-BOCCTAHOBUTENBHOE
TUTPOBaHME.

PacuyeT 1 nocTpoeHne KpuBbIX TUTPOBAHUSI.
dakTopbl, BNMAKOLWME HA XapaKTep KpMBbIX
TUTPOBaHMSA: KOMMJiekcoobpa3oBaHue,
KOHLEHTpaLMsa MOHOB BOAOPOAA, NOHHas
cvna. Cnocobbl onpeaeneHnst KOHEYHOM
TOYKM TUTpoBaHus. Hanbonee na3secTHole
OKUCNNTENbHO-BOCCTAHOBUTESbHbIE
NMHOMKaTopbI. [1orpelHOCT TUTPOBaHMS.
MeToabl OKUCIIUTENBHO-BOCCTAHOBUTENBHOMO
TUTPOBAHMS: NEpMaHraHaToOMeTpus,
ONXpPOMaTOMETPUS, NOAO- U MOOUMETPUS U
Aap.

JlTabopaTopHasi paboTa: OKMCnMTENbHO-
BOCCTaHOBUTENbHOE TUTPOBaHue. Moau- n
nogomeTpus.

KoHTponbHas pabota Ne 1. no teme:
"PaBHOBeCUs1 B TOMOIr€HHbIX Y OKUCIIUTESbHO-
BOCCTaAHOBUTESbHbIX cuctemax".
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Paspen 4. PaBHOBecus B npoueccax
KoMniekcoobpasoBaHus

Tema 9. KomnnekcHble coeguHEeHUs.

Tvnbl KOMMMEKCHbIX COEANHEHNN,
NCnonb3yemMbIX B aHaNMTUYECKON XUMUW.
Knaccudumkaums KOMnNeKkCcHbIX coeguHeHnmn
Nno XxapakTepy B3anMoaencTBna meTann-
nuradg, no og4HOPOOHOCTU NUraHaa u
KomnnekcooobpasoBaTens: BHYTpUCHEPHbIE
N BHELIHeCcepHbIE KOMMSIEKCHI,
OAHOpOAHOMNNIraHOHbIE U
CMeLLaHHONUraHaHble, NonusgepHsble.
Mpupoaa XMMmM4Yeckom CBA3N B KOMMIEKCHbIX
coeanHeHusax. Teopus KpUcTann4yeckoro
nong. MeTton MONeKynspHbIX opbuTanen.
CnekTpoXMMmUYeckun psig nuraHaos.
KonnyecTtBeHHbIE XapakTepUCTUKN
KOMMITEKCHbIX COEANHEHUIN, KOHCTaHTbI
YCTOMYMBOCTU, CTENeHb 06paszoBaHns
komnnekca. Knaccmdumkaumss KOMANeKCHbIX
COEOUHEHMNI NO TEPMOONHAMNYECKON 1
KMHEeTUYecKom yctonumsocTu. CBoncTea
KOMMMNEKCHbIX COEAUHEHUI, UMetoLLne
aHanuMTM4ecKoe 3HavyeHue: YCTOMUYNBOCTb,
pacTBOPMMOCTb, OKpacka, NeTy4ecTb.
MexaHn3mbl 3amMeLLeHnst NMMraHaos:
accouuaTuUBHbIN U JUCCOLIMATUBHBIN.
B03MOXHOCTN MCNOMNb30BaHUSA KOMMITEKCHbIX
COEQVHEHUN N OpraHMYECKNX peareHToB B
pasfMyHbIX MeTo4ax aHanuaa.

Tema 10. KomnnekcoHomeTpuieckoe
TUTpOBaHMe.

HeopraHuyeckue 1 opraHu4eckue peareHTbl B
KomMmnnekcoHoMmeTpumn. Cnocobbl
KOMMIIEKCOHOMETPUYECKOTO TUTPOBAHWS:
npsimoe, o6paTHoOe, BbITECHUTENBHOE,
KOCBeHHOe. PacyeT 1 NoCcTpoeHne KpuBbIX
TUTpoBaHus. Cnocobbl onpeneneHus
KOHEYHOW TOYKN TUTPOBAHUS.
MeTannoxpomHble NHAMKATOPbI 1
TpeboBaHus, NpeabsBNSEMbIE K HUM.
BaxHenwme yHuBepcanbHble 1
cneundunyeckne MeTanoxXpoMHble
nHaukatopbl. OWMOKM TUTPOBAHUS.
CeneKkTMBHOCTb TUTPOBaHUSA 1 cnocobbl ee
MOBbILUEHUS.

JlabopaTtopHas pabora:
KomnnekcoHomeTpuyeckoe TUTpOBaHMe.
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Paspen 5. PaBHOBecus B reTeporeHHbIX
cucTemax (MpoLecchbl OCaXAEHNS U
CooCaXaeHus)

Tema 11. PaBHOBecus B cucteme pacTBop —
0ocafoK.

Ocapgku u nx ceorictea. Cxema obpasoBaHus
ocapgka. MexaHn3Mbl OCaXXaeHUS.
Kpuctannuyeckme n amopdHble 0CagKu.
3aBNCUMOCTb CTPYKTYpbl OCagka OT ero
WHAMBUAOYanbHbIX CBONCTB (PaCTBOPUMOCTH,
NONSAPHOCTM MOJIEKYIT) U YCNOBUIA OCaXKOEHNS
(kOHUEeHTpaUMKM ocaxgaemoro uoHa,
ocapguTensi, CoOneBoro coctaBsa pacTeopa U
pH, TemnepaTtypsbl). 3aBMCMMOCTb OPMbI
ocapka OT CKopocTu obpasoBaHus
NepBUYHbIX YacTuL U nx pocta. dakTopel,
BMMSAIOLLME HA PAaCTBOPUMOCTb OCaKOB:
TemnepaTypa, MOHHas cuna, gencTene
OLHOUMEHHOTO MOHa, peakLmm
NpOTOHM3aunK, KomnnekcoobpasoBaHus,
OKWCINEHWA-BOCCTAHOBMNEHMS, CTPYKTypa U
pa3Mep yacTtuu. [oMoreHHoe ocaxaeHue.
CTtapeHue ocajika (nepekpuctannusauus u
arperauusl nepBUYHbIX YacTul, TepMU4eckoe
CTapeHue, OCTBasbOBCKOE CO3pEBaAHME).
Mpu4ymHbI 3arps3HeHns ocagka (COBMECTHOe
OocaxaeHue, coocaxaeHve 1 nocneaywolee
ocaxgeHune). Knaccudmkaums pasnmyHbix
BMAOB COOCaXAEHUs (aacopOLms, OKKMO3us,
nsomopcusm n ap.). NMonoxutensHoe n
oTpuLaTenbHoe 3Ha4YeHUe siIBNeHus
cooca)aeHus B aHanmse. Cnocobbl
YMEHbLUEHNSI COOCaXAEHMWs. YCrnoBUsi
NONMyYeHNs KpUCTanIM4eCKnx OCaaKoB.
OcobeHHOCTN 06pa3oBaHUSA KONNMOUOHO-
ONCMEPCHBIX CUCTEM. YCroBus obpa3oBaHust
aMopdHbIX ocakoB. Vicnonsb3oBaHne
KONMMOWAHbBIX CUCTEM B XMMUYECKOM aHanuse.

Tema 12. OcaguTernbHOe TUTPOBaHME.
PacyeT n nocTpoeHune KpuBbIX TUTPOBAHUS Ha
npumMepe MeTona apreHToMeTpun. BrnvsiHne
agcopbuum Ha TOYHOCTb TUTPOBAHMUS.
BnusiHne pactBOpMMOCTU COEANHEHWIA,
KOHLUEHTpauun onpeaensieMbliX NOHOB,
TemnepaTypbl Ha XxapakTep KpMBbIX
TUTpoBaHus. Cnocobbl onpeneneHus
KOHEYHOW TOYKN TUTPOBAHUSA B
apreHTomeTpumn: cnocob Mopa, PasiHca,
donbarapaa. OWnbkM TUTPOBaHMS.
JlTabopaTopHasi paboTa: OcagntensHoe
TUTPOBaHME.




Tema 13. paBUMETPUYECKUIN METOS,
aHanuaa.

CyLHOCTb rpaBUMETPUYECKOro aHanmsa u
rpaHuubl ero npumeHMMocTu. MNpsambie n
KOCBeHHble MmeToabl onpeaeneHus. Ownbkm B
rpaBUMETPUYECKOM aHanuae. BaxHenwmne
HeopraHu4eckre n opraHnyeckue ocaguTenu.
TpeboBaHus k ocaxgaemon popme.
TpeboBaHus Kk rpaBumeTpUYECKon hopme.
TepmorpaBMMeTpuyeckuii aHanms.
AHanutnyeckue Becbl. YyBCTBUTENBLHOCTD
BECOB 1 ee MaTeMaTU4eckoe BbipaXeHue.
dakTophbl, BNUAOLLME HA TOYHOCTb
B3BELUMBaHNS. TeXHUKa B3BELLUNBAHUSI.
JlabopaTtopHasa paboTa: paBMmeTpUdECKUn
aHanma.

KoHTponbHas pabota Ne2 no teme:
"PaBHOBeECMKS B reTeporeHHbIX cuctemax u B
npoteccax komnrekcoobpasoBaHus".

WUtoro B cemecTpe (Ha kypce ansa 3A0)

ra

KoHcynbTaumm n npoMexyTodHas atTectauus
(3auer)

16

32

95,75

0,25

Pasgen 6. lgpeHTuduKaums KaTMOHOB U
aHMOHOB ANSA Ka4YeCTBEHHOIO U
KONUYEeCTBEHHOrO onpeaeneHns
WHCTPYMEHTAInbHbIMW  METOoL4aMMU

Tema 14. WgeHTudukaumsa KaTMoHoB.
JlTabopaTopHasi paboTa: AHanu3 KaTMoHoB |
aHanuTMYeCcKon rpynneol.

JTabopaTopHasi paboTa: AHanu3 kaTMoHoB |l
aHanuTMYeCcKon rpynneol.

JTabopaTopHasi paboTa: AHanua katruoHos |l
aHanuTMYeCcKon rpynneol.

JlTabopaTopHasi paboTa: AHanua katuoHoB |V
aHanuTMYeCcKon rpynneol.

JlTabopaTopHasi paboTa: AHanua katuoHoB V
aHanuTMYeCcKon rpynneol.

JTabopaTopHasi paboTa: AHanua katnoHoB VI
aHanuTMYeCcKon rpynneol.

Tema 15. geHTudukaums aHMOHOB U
TBEPAOro BeLLEeCTBa.

JlTabopaTopHasi paboTa: AHanua aHunoHos |, Il,
[l aHanuTUyecknx rpynn.

JTabopaTopHasi paboTta: MiaeHTudukaums
BellecTBa (BeLEeCTB) B TBEPAOM COCTOSHUM.
TectnpoBaHue no teme "KayecTBeHHbIN
aHanmsa".




Pasgen 7. 3J'IeKTp0XI/IMI/I‘-IeCKI/18 MeToAbl
aHanmsa

Tema 16. lNoTeHUnoMeTprnYeCcKnin MeTos
aHanwusa.

Mpsimast noteHunomeTpusi. KocBeHHas
NOTEHUMOMETPUS. ANEKTPOAbI B
noTeHumMomMeTpun. lHamMkaTopHble
3NeKTPOAbl. ANEKTPOAbl CPABHEHMS.
Onektpoabl 1, 2 n 3-ero poJos.
MoHceneKkTMBHbIe anekTpoabl. YpaBHeHMe
Hukonbckoro. OCHOBHbIE XapaKTEPUCTUKK
NOHCENEKTMBHbIX 3M1EeKTPOAOB. JneKTpogHas
dyHKuna. CenektnsHoctb Metoapbl
onpeaeneHunst NoOTEHLUOMETPUYECKOrO
KoadhduLmMeHTa cenekTMBHoCcTU. Bpems
OTKIMuKa.

Knaccudmkaunsi MOHCENEKTUBHBIX
3MNEeKTPOAOB: 3NEKTPOAbl C TOMOrEHHbIMY 1
reTeporeHHbIMU KpUCTamnM4Yeckumm
MeMOpaHamMu, OnekTpoabl C XECTKON
MaTpuLen (CTEKNSHHbIE ANEKTPOab),
3NEeKTPOAbl C NOABWXHBIMW HOCUTENSMU,
(epMEHTHbIE U ra304yBCTBUTESNbHbIE
3NeKTpoabl.

MoTeHUMoMeTprYECKOE TUTPOBAHNE.
M3meHeHne anekTpoaHOoro noTeHumana B
npouecce TMTpoBaHusi. CnocoObl
0BHapyXeHUs1 KOHEYHOM TOYKM TUTPOBAHKS.
VMcnonb3oBaHue peakumi KUCNOTHO-
OCHOBHBbIX, OCaXAEHUS,
KOMMNJIeKCoobpa3oBaHMs U OKUCTIEHNS-
BOCCTaHOBIEHUS.

JlTabopaTopHasi paborTa:
MoTeHUMoMeTprYECKOE TUTPOBAHNE.
JlTabopaTopHasi pabota: MloHomeTpus.

Tema 17. KoHOoykTOMETPUYECKUIN METOL,
aHarnusa.

TeopeTunyeckne OCHOBbI MeToAa.
OnekTpuyeckasi NPOBOANMOCTb, U3SMEPEHMEe
3ANeKTpUYEeCcKon NPoBOAUMOCTU. 3aBUCMMOCTb
3MEKTPUYECKON MPOBOAUMOCTM SNEKTPONMTA
OT pa3nuyHbIX akTopos. Knaccudpukauusa
KOHAYKTOMeTpuyecknx metogos. Obnactu
NPUMEHEHNST KOHOYKTOMETPUMN.
AHanuTnyeckass KOHOYKTOMETPUS.
KoHaykTOMEeTpuyeckoe TUTpPOBaHUE.
AnnapaTypa gnst KOHOYKTOMETPUYECKNX
N3MEpPEHNI.

JTabopaTopHasi pabota: Npsimasi 1 KocBEHHas
KOHOYKTOMETpPUS.




Tema 18. BonbTamnepomeTtpusi.
VHAankaTopHbIe aNeKTpoabl U
Knaccudukaums BoNbTaMnepoMeTPUYECKNX
meTonoB. MNonsaporpacdus. MNpenmyliectea n
HeJoCTaTKM PTYTHOrO anekTpoga. [NonyyeHune
N XapakTepucTmKa BONbTaMnepHOW KPUBOW.
MpepenbHbIn AMddy3HbIN TOK. YpaBHEHME
MnbkoBuya. MNMoTeHuman nonyBosiHbI.
dakTophbl, BAUAIOLLME HA BENNYUHY
noTeHumana nonysosiHbl. KonuyecTBeHHbIN
nonsiporpaduyeckmii aHanus. Ycnosus
npoBeAeHus nonsgporpaduyeckoro aHanmaa.
AmnepomeTpuyeckoe TutpoBaHune. CyLLHOCTb
meToda. AMnepomMeTpuyeckoe TUTpPoOBaHue ¢
OAHVM W ABYMS UHONKATOPHBIMU
Nnonsapu3oBaHHbIMK AnekTpogamu. Beibop
noTeHLUmMana MHAMKaToOpHOro anekTpoaa u
Hanaraemoro HanpsXeHus npu
NCNONb30BaHUN ABYX UHOUKATOPHbIX
3NeKTpoAoB. Bnabl KpMBbIX TUTPOBAHMS.
JlabopatopHasa pabota. Konnoksuym Ne 2 no
Teme: "OneKkTpoxmMMmnyeckme MeToapl
aHanusa".

ra

Paspgen 8. MeToabl aToOMHOM ONTUYECKOMN
CMEKTPOCKOMUM

Tema 19. ATOMHO-3MUCCUOHHBLIA METOA.
CnekTtpbl atomoB. OCHOBHbIE U
BO30Y>XOEHHbIE 3NIEKTPOHHbIE COCTOSAHMS
aTOMOB, XapakTEPUCTUKN COCTOSTHUN.
OHepreTudeckme nepexofbl. lNMpasuna
otbopa. XapakTepuUcTukM CnekTpanbHbIX
TNIMHWIA: MONOXEHMWE B CNEKTPE,
WHTEHCUBHOCTb, NonyLlumMpuHa. Ces3b
WHTEHCMBHOCTM C YNCIIOM U3Ty4atoLmnx
yacTtumu.

MpuHUMNuanbHas cxema aTOMHO-
3MUCCUOHHOTO CNeKTpoMeTpa. MICTOUHMKN
aTtoMusaumm 1 BO30YXXAEHNSA: 3NEKTpUYEcKme
pas3psiabl (OyroBble, UCKPOBLIE, MOHMXXEHHOTO
JaBneHus), nnaMmeHa, nnasMmeHHble
NCTOYHMKK (MNa3MOTPOHbI, MHOYKTUBHO
CBsi3aHHas nnasma), nasepbl. VIX OCHOBHbIE
XapakTepUCTUKN: TeMrnepaTypa, COCTaB
aTtmocdepbl aToMusaTopa, KOHLEeHTpaums
3NEKTPOHOB.

dunsnyeckmne n xMMmn4eckmne npoLeccol B
aTtomusaTopax. CrnekTpanbHble u hrsmKo-
XUMMYECKME NMOMEXM, CNocodbl Nx
ycTpaHeHusi. OcobeHHOCTM NoaroTOBKU
npobbl U ee BBEOEHMS B aTOMMU3ATOpPbI
pasnuyHoro Tuna. KayecTBeHHbIN 1
KONUYECTBEHHbIN aHanM3 aToOMHO-
3MUCCUOHHBLIM MeTofoM. MeTpornornyeckme
XapaKTEPUCTUKN U aHanNnTU4eckmne
BO3MOXXHOCTW. [puMepbl NpakTU4eckoro
NPUMEHEHNST aTOMHO-3MUCCUOHHOIO MeToaa.




Tema 20. ATOMHO-abCOpPOLIMOHHBIN MeToA,.
MpuHUMNManbHas cxema aToOMHO-
abcopbunoHHOro cnekTpomeTpa.
ATomMuzaTopbl (NIaMeHHbIE U HEMJTaMEHHbIE).
VCTOYHMKM M3nyyeHus (namnbl ¢ NosbiM
KaTOZAOM, UCTOYHWKW CMIOLLHOIO CNeKTpa,
nasepbl), UX XapakTePUCTUKM.
CnekTpanbHble U U3NKO-XMMUYECKNE
nomMexwm, cnocobbl MX YCTPaHEHUS.
Bo3MOXHOCTH, AOCTOMHCTBA U HELOCTATKM
MeToAa, ero CpaBHEHNE C aTOMHO-
3MWUCCUOHHBbIM MeTofoM. MeTponoruyeckme
XapaKTePUCTUKN.

Mpumepbl NPaKTUYECKOro NPUMEHEHUS
aToMHO-abcopbUMOHHOro MeToaa.

Pasgen 9. MeTtoabl MonekynspHomn
OMTMYECKOM CNEKTPOCKOMNN

ra

Tema 21. MonekynsapHas abcop6LMoHHas
CreKkTpockonus (CcnekTpogoToMeTpus).
3aKoHbI MOrNoLEHUs 3NEKTPOMArHUTHOIO
N3Nny4eHnst U CrnocoObl UX BblpaXeHusl. 3akoH
byrepa-llambepTta-bepa. Matematuyeckoe
BblpaXXEHWE 3TOro 3akoHa. BenuumHel,
xapaktepuaytowue nornowieHne. OCHOBHbIE
NMPUYMHBI OTKIIOHEHWST OT OCHOBHOMO 3aKoHa
CBETOMNOrMOoLeHNs (MHCTPYMEHTarnbHbIE U
PU3UKO-XMMUYECKUE).

MpuHUMnuaneHasa cxema npubopa.
Knaccudmkaums annapaTtypbl C TOYKM 3peHUst
crnocoba MoHoxpomaTmsaumm (poToMeTpbl,
cnektpodoTomMeTpbl). CBA3b XMMUYECKON
CTPYKTYpPbl COeAMHEHUS C abCOPOLIMOHHBIM
cnektpom. Cnocobbl Nony4YeHnsi OKpaLLeHHbIX
coeanHeHun. dotomeTpnyeckue
aHanuTM4eckne peareHTbl, TpeboBaHusA K
HuM. CrnocoObl onpeaeneHns KoHLEeHTpaumm
BeLLecTB. MiamepeHne BbICOKMX, HU3KMX
ONTUYECKUX MIOTHOCTEN
(audbepeHumnansHbin MeTon). AHanu3
MHOFOKOMMOHEHTHbBIX CUCTEM.
CnekTpodoTOMETPUS Kak MeToq,
nccrnegoBaHusl peakuun B pacTBopax
(komnnekcoobpaszoBaHus, NPOTONUTUYECKUX,
arperauun), CoOrnpoBOXaaroLLMNXCS
N3MEHEHNEM CMEKTPOB NOTMOLLEHNS.
MeTponornyeckme xapakTepucTuki 1
aHanuTU4eckne BO3MOXHOCTU. Mpumepsi
NPaKTUYECKOro NPUMEHEHUS.

JlabopaTtopHasa paborta. PoTOKONOPUMETPUS.
JlTabopaTopHasi paboTa.
CnektpodoTomeTpus.

Tema 22. MeToapl konebaTtenbHon
CMEKTPOCKOMNUN.

KonebaTenbHble cnekTpbl Monekyn. x
ocobeHHocTH. Knaccudukaumst METOAOB Mo
crnocoby nony4veHus konebatenbHbIX
cnextpoB (UK n KP-cnektpockonus).
MpuHUMnuaneHasa cxema npubopa.
OCHOBHbIE TUMNbl ICTOYHUKOB U3MyYeHUs,
OEeTEeKTOPOB.

KauecTBeHHbIN (MONEKYNSPHbIN, CTPYKTYPHO-
rPYyNMnoBON) 1 KONMYECTBEHHbIV aHanm3
meTogamm VK- n KP-cnektpockonuu.




Tema 23. MonekynapHasa nioMmHecLeHTHas
CreKTpocKonus.

Knaccudmkaumsi BUAOB NIOMUHECLIEHLNN MO
NCTOYHMKaM BO3OYXXOeHUs
(xemuntoMmnHecLeHUNs. BUONIOMUHECLIEHLINS,
3NEKTPONOMUHECLIEHLINS,
(OTOMOMUHECLEHLMSA U OP.); MEXAHWU3MY U
ONMTENBHOCTM cBeYeHust. DriyopecueHums n
dochopecueHUns. 3aKoHbI JTIOMUHECLIEHLUN.
dakTophbl, BNINAKLLME HA UHTEHCUBHOCTb
noMUHecLeHUMn. TyleHne MoMUHECLLEHLM.
AnnapaTypa IIOMUHECLIEHTHOIO aHanusa.
MpakTnyeckoe NpUMeHeHne
TNIOMUHECLIEHTHOrO aHanmaa.

Tema 24. HecbenomeTtpnyeckuin n
TypOMOUMETPUYECKUA METOAbI aHanu3a.
TeopeTnyeckme OCHOBbI MeToAa.
OcobeHHOCTM KOMMOMAHBLIX PAcTBOPOB.
Cnocobbl nony4YyeHUs KOnmnouaHbIx
pacTBOpOB. AnnapaTypa AN npoBegeHns
HedenoMeTPUYECKOIO U
TypOMOUMETPUYECKOTO aHanNmn3oB.

Tema 25. MNonapumMeTpu4eckmii n
pecpakTomMeTpuyeckuin MeToasl aHanmnsa.
TeopeTnyeckme OCHOBbI
nonspumMmeTpuyeckoro metoaa. lNonyyeHne
NnocKononsipM3oBaHHoro ceeta. [NpuHuun
NoNsApPUMETPUYECKNX N3MEPEHN.
3aBUCMMOCTb Yrna BpalleHWsi NII0CKOCTU
nonspusauunmn NIocKononspn3oBaHHOro cBeTa
OT pa3nuyHbiX hakTopoB. Annapartypa ans
NoNAPUMETPUYECKNX N3MEPEHN.
TeopeTnyeckme OCHOBbI
pedpakToMeTPMYECKOro MeToaa.
lMpenomneHne ceeTa Ha rpaHuLe pasgena
OByx hbas. [NokasaTtenb npenommeHns.
3aBMCMMOCTb NokasaTtens npenomneHus ot
pasnuyHbIX hakTopos. MNonapusaums m
pedpakuusa. Annapatypa ons
pedpakToOMeTpPUYECKMX onpeaeneHui.
MpakTuyeckoe npumeHeHne
NoNApPUMETPUHECKUX U
pepakToMeTpUIECKUX NU3MEPEHUN.
JlTabopaTopHasi paboTa: PedpaktomeTpus.
KoHTponbHas pabota Ne 3. no teme:
"OnTuyeckne metTodbl aHanunsa".

ra




Pasgen 10. XpomaTtorpadguyeckme mMetoabl
aHanusa

Tema 26. Knaccudmkaums
Xpomarorpagu4eckmx MeToaoB rno
npuMeHseMbIM hpasam, MexaHn3Mam
pasgeneHns n TexHuke
XpoMaTorpagmyeckoro aHanusa.

Cnocobbl nony4vyeHus xpomaTtorpamm
(cbpoHTanbHbIN, BEITECHUTESbLHbIN,
AMNIOEHTHbIN).

MonekynspHo-agcopbLmoHHas
xpomartorpadus. MNonsapHble 1 HenonsapHble
HenoABwkHble hasbl 1 NPUHLMMNbBI UX BbIBOpa.
MoaundurumpoBaHHbie cunukarenu Kak
copbeHTbl. [NofBWKHbIE hasbl N MPUHLMMBLI KX
BblGOpa.

MoHoo6MmeHHas xpomaTorpadumsi. CTpoeHne
1 pr3MKo-XMMmn4eckme CBoncTea
noHoobmeHHMKoB. loHooOMeHHoe
paBHoBecue. CenekTMBHOCTb MOHHOIO
obMeHa 1 hakTopbl ero onpegensioLme.
O6nactn npmeHeHnst IOHOOOMEHHOM
Xxpomatorpadun.

OcapoyHas xpomaTorpacdus. lNnockoctHas
xpomartorpadgus. ObLme npuHUmUnbI
pasgeneHus. Cnocobbl nonyvyeHus
MAOCKOCTHbBIX XpOMaTorpamMmMm (BOCXOASLLMMN,
HUCXOOALMNI, KPYrOBOW, ABYMEPHbIN).
PeareHTbl 4ns NposBrEHNst XxpomaTorpamm.
BymaxHas xpomaTtorpadusi. MexaHnambl
pasgeneHud. MNMoasmxHble dasbl.
MpenmyuiecTBa 1 HeJoOCTaTKN.
ToHkocnonHas xpomartorpacus. MexaHu3mbl
pasgeneHnst. CopbeHThbl 1 NogBuKHbIE dasbl.
O6nacTtn npuMeHeHus.
OkncnuTenbHO-BOCCTaHOBUTENbHAS
xpomarorpagusi.

Tema 27. Na30Bada 1 XnAKoCTHas
xpomarorpaguu.

"a3o-agcopbumoHHas (razoTBepgodasHas) n
raso-XuWAKoCcTHas xpomartorpadusi.
Copb6eHTbI 1 HocuTenu, TpeboBaHUSA K HUM.
MexaHuam pasgeneHusi. Cxema razoBoro
xpomatorpacda. KonoHku. [letekropsbl, nx
YYBCTBUTENBHOCTb U CENEKTUBHOCTb.
O6nacTtn NnpMMeHeHs ra3oBon
xpomarorpaguu.

Buabl XXngkocTHOM xpomartorpadun.
MpenmyuiecTBa BbICOKO3(hhEKTUBHON
XWOKOCTHOM XpomaTtorpadum (BOXKX).
Cxema XMOKOCTHOro xpomartorpada.
Hacocbl, koroHkn. OCHOBHbIE TUMbI
OETEKTOPOB, UX YYBCTBUTENBHOCTb U
CENEeKTUBHOCTb.

JlabopaTtopHas paboTta. ToOHKOCNONHasA u
NMOHOOOMEHHasi xpoMmartorpadusi.

10

ra

10

WNtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaumm n npomexyTodHas atTectauus
(Ok3ameH)

17

17

83

2,5

24,5

Bcero koHTakTHas pabota u CP no
AVcuMnvHe

84,75

203,25

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHoOM He NpeasycMOTPEHO




5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOMN ATTECTALIUMU

5.1 OnucaHue nokasarenemn, KputepuneB U CUCTeMbl OLleHUBaHUA pe3ynbTaToB 06yquml

5.1.1 NMokasaTenu oueHMBaHUA

Kopn HanmeHoBaHue oLeHOYHOro
MNMokasaTenu oueHnBaHWsA pe3ynbLTaToB 00yYeHus
KoMneTeHuum cpencTtea
PackpbiBaeT CcyTb TEOpeTUYECKMX OCHOB XUMNYECKMX, PU3NYECKUX U
N3MKO-XUMNYECKMX METOAOB aHanuaa.
® A Bonpocbl gnsa ycTHoro
cobecenoBaHus
BbluncnseT KoHUEeHTpaumm BeWeCTB (MOHOB) B pa3nnyHbIX 06beKTax Ha
OCHOBE 3aKOHOB aHaNUTUYeCKNX METOA0B.
OrK-2 A
BbibupaeT meTog (MeToanKy) aHanmsa, NpoBOANT CTAaTUCTUYECKYHO MDAKTUKO-ODMEHTUDOBAHHBIE
06paboTKy aKCneprMeHTanbHbIX aHHbIX C UCMOMb30BaHNEM 3ap aHVS P P
mMaTeMaTU4ecKMx MeTOAO0B MpU peLleHnn 3agad B NpodeccuoHanbsHom A
OeaTenbHOCTU.
PackpbiBaeT TeopeTuyeckne OCHOBbLI COBPEMEHHbLIX METOAOB aHanmsa
pa3nuyHbIX 06BEKTOB 1 METOAOB MHTEpNpeTauun pesynbTaTtos
3KCNepUMEHTarnbHbIX AaHHbIX. Bonpockl gns ycTHoro
cobecefoBaHus
BbluncnsieT konnyecTBo (KOHUEHTPaLUMIO) BelecTBa B 06bekTe,
OlIK-5 NCNonb3ys KanMbpoBOYHbIN rpadmk B KoopanHaTax: aHanuTU4eckni

CurHan - KOHUeHTpauu4.

BbiGupaeT meToa (MeTOAUKY) BbINONTHEHWSI UIBMEPEHUI KOHLIEHTPALUA
BELLECTB (MOHOB) B pa3nM4YHbIX OOBLEKTAX U MHTEPNPETUPYET pe3ynbTaThbl
3KCMNEepPUMEHTarbHbIX AaHHbIX.

MpaKTUKo-OpUEHTUPOBaHHbIE
3agaHus

5.1.2 Cucrema 1 KpUTepmm oLeHNBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHna chopMMpPOBaAHHOCTU KOMMNETEHLIMI

YcTHoe cobecenoBaHue MucbMeHHas paboTa

5 (0TnnuHO) NnoHVMaHue ycrnoBsusa 3agadu, Brnageet

MonHbIN ncyepnbiBaOLWNN OTBET,
nokasblBalLWUN NOHUMaHWE npeameTa.
OpueHTpyeTCsl B OCHOBHbIX TEPMUHAX,
3HAKOM C JOMOMHUTENBHON NMTEePaTypou,
npaBunbHO OTBEYaeT Ha JOMNOSTHUTENbHbIE
BOMpPOCHI.

CTyneHT nokasbiBaeT NpaBuiibHOE

HaBblkaMW aHanM3a ycrosusi, BbiIGopom
HY)XHbIX 3aKOHOB M )OpMYn Ans ee
peLleHus.

YMmeeT npaBunbHO 06bACHUTL
TeopeTnYecKme OCHOBbI aHaNMUTUYECKNX
MeTO0B M NPaBUMbHO BbIBpaTb METOA
aHanusa.

4 (xopoLuo) peLleHmns.

CTaHgapTHbI OTBET, NULEHHBIN
vHaMBuayanbHocTu. [lonyckaet
HEe3Ha4NTENbHbIE NMOrPELLHOCTU NPU OTBETE
Ha BOMpOCHI.

CTyneHT nokasbiBaeT LOCTAaTOUHOE
NOHUMaHWe ycrnoBusa 3agayn, Bnageer
HaBblkaMu aHanu3a ycnosud, nytaeTcs B
BbIGOpE HY>KHbIX 3aKOHOB U hopMyn Ansi ee

YMeeT npaBurbHO 00BbACHUTL
TeopeTN4eckne OCHOBbI aHaNUTUYECKMX
MEeTO40B M NpaBuIibHO BbIGpaTb MeToA
aHanuaa.

HenonHbln OTBET, UMEIOT MECTO
Hebonblune npobenbl B 3HAHUSIX.
[lonyckaeTt norpeLHocTy Npu OTBETE Ha
BOMpPOCHI.




Moka3sbiBaeT 3HaHWs yyeGHOro MaTepuana
B MMHMManbHoM o6beme. [onyckaeT

3 (yoosneTsopuTenbHo) | GOMbLIOe KONMYECTBO HEMPUHLIMNUANbHBIX
owmnBoK. MoXeT yCTpaHUTb X C NMOMOLLbO
npenogaeaTens.

CTyOeHT nokasbiBaeT HefoCTaTouHoe
NoHWMaHWe yCroBusa 3afaqu, NyTaeTcs B
BbIGOpe HYXHbIX 3aKOHOB 1 hopMyn Ans ee
peLleHus.

HenonHbi oTBET, €CTb OLNOKK B
N3IOXEHNN HECKONbKMX TeM. [lyTaeTca B
TepMUHaXx.

He moxeT oTBETUTbL Ha Bonpoc bes
NOMOLLM 3K3aMeHaTopa. MHoro4yncneHHble
rpyoble ownbKu.

He noHumaeTt ycnoBue 3agadun, He MOXeT
npeanoXnTb BapnaHTbl pelleHns. He 3Haet
TeopeTn4eCKnx oCHOB aHalrMMTU4ECKnUX

2 (Hey,D,OBJ'IeTBOpVITeJ'IbHO) MEeTo40B N HE MOXET NpaBUilbHO Bbl6paTb
MeTod aHanumsa noa KOHerTHbIIZ OOBEKT.

MonbITka cnUcbIBaHUSA, UCMOMNb30BaHNS
Hepa3peLlleHHbIX TEXHNYECKNX yCTpOVICTB
UK Nonb3oBaHNe NOACKa3Kowm apyroro
vyeroBeka.

BhIMonHeHb! 1 3a4TeHbl Bce nabopaTtopHbie
paboTbl cornacHo paboyel nporpaMme.
3auteHo Mony4yeHbl NONOXUTENbHbIE Pe3ynbTaThl
Npu BbINOMTHEHWE KOHTPOMbHbIX paborT,
OTBETOB Ha BOMPOCHI KOMNMOKBMYMOB.

BbInonHeHbl (HaCTUYHO BbINOMHEHbI), HO He
3auTeHbl Bce nabopaTtopHble paboTbl
cornacHo paboueit nporpamme. MonyyeHsb
He 3auteHo oTpuLaTenbHbIE UMM YaCTUYHO
oTpuvuaTenbHble pesynbTaThbl Npu
BbINOSIHEHME KOHTPOSbHBIX paboT, OTBETOB
Ha BOMPOCHI KOJIOKBUYMOB.

5.2 TunoBble KOHTPONbHbIE 3a4aHUSA TN UHble MaTepuanbl, Heo6XxoAuMbIe ANsl OLEeHKU 3HAaHUMN, YMEHUN,
HaBbIKOB U (UNK) oNbITa AEATENIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB

Cemectp 3

OCHOBHbIE NOHATMS aHANUTUYECKON XMMUMW.

BrnvsHne ANEKTPOoCTaTn4EeCKmNX B3aMMOAENCTBUN Ha paBHOBECKe.

BrnvsiHMe XxumMunyeckux B3auMoaencTBumn Ha paBHOBecCKe.

Pacuert pH B pacTBopax CUJIbHbIX U cnabbiX KACMOT M OCHOBaHUN.

KOHLI,eHTpaLI,I/IOHHbIe KOHCTaHTbIl AN1a onncaHunaA paBHOBeCMﬂ B pealibHbIX CUCTEeMaX.

BnusHue pH Ha guccoumaumio crabbix O4HOOCHOBHbIX KACHOT.

BnusHue pH Ha guccoumaumio crnabbix ABYXOCHOBHbIX KUCIOT.

MexaHusm rmgponunsa. KonnyectBeHHble XapaKkTepucTuku npouecca ruaponmsa. KoOHCTaHTa rmgposinsa,
CTeneHb rmgponunsa.

Bbluncnenue pH B pacTBopax rmaponmayoLmxcs cone.

BydepHble cuctembl. MexaHnam 6ydepHoro genctems.

Pacuet pH B 6ydepHbix cuctemax. [NoHaTre o BydepHon eMkocTh. BeluncneHme 6ycdepHon eMKkocTu.

Knaccmcbmxauml TUTPUMETPUYHECKNX METOA0B aHarnmsa.

TeOpI/II/I KMCNMOTHO-OCHOBHbIX NHOUKATOPOB.

calnl2|aloel o |[Nfo|la|ls]w|v]-

YpaBHeHue HepHcTta. CTaHgapTHbIM U hopManbHbI NoTeHuuanbl.




BrnvsiHme XxumMunyeckux B3auMoaencTBum Ha BEJTMYNHY OKUCITUTENTbHO-BOCCTAHOBUTENIbHOIO NoTeHunana: pH,

15 KoMnnekcoobpasoBaHue, obpasoBaHe MaropacTBOPUMbIX COEOUHEHWI.

16 Mprpoaa XMMMYeCcKom CBA3N B KOMMIEKCHBLIX COEAMHEHUSIX C TOYKW 3PEHNS TEOPUN KPUCTaNIMYECKOro MNossi.

17 Mpupoga )fMMMHeCKOﬂ CBSA3N B KOMMMEKCHbLIX COEANHEHUSAX C TOYKN 3PEHUS METOAA MOSIEKYNSPHbIX
opbuTtanen.

18 Cxema obpaszoBaHusi ocagka. MexaHn3Mbl OCaXaeHUs.

19 dakTopbl, BAMAIOLWME HA NOSHOTY OCaXAEHNs1 OCaLKOB.

20 MpuunHbl 3arpssHeHnsa ocagkoB. Knaccuduvkauus pasnuyHbiX BUOOB COOCaXAEHMS.

21 Cnocobbl yMeHbLLEHUSA COOCaXOEHNS.

Cemectp 4

29 KonuuecTBeHHbIN aHanun3. 3agayn KonnyecTBeHHOro aHanmaa. Metoabl konmyecTBeHHOro aHanusa. PacyeTsl B
KONM4yeCcTBEHHOM aHanuse.

23 XapakTtepucTtvka TUTpUMeTpUYeckoro aHanmaa. Peakumm, ucnonb3yembie B TATPUMETPUYECKOM aHanNu3e.
Knaccudukaumst METo00B TUTPUMETPUN.

24 OCHOBHOW 3aKOH B TUTPMMETPUYECKOM MeTofe aHanunsa. PacuyeTbl B TUTPUMETPUN.

o5 KucnoTtHo-ocHoBHOe TupoBaHue. Knaccudukauma metoga. CtaHgapTHble pacTBopbl. BeluncneHve
KOHLIEHTpaLum BOOOPOAHbIX MOHOB, pH B pacTBopax afeKTponmToB.

26 TuTpoBaHWe CUIbHON KMCNOTbI CUINbHBIM OCHOBaHUEM. KprBble TUTPOBaHUS.

27 TutpoBaHme cnabbix KNCMOT CUMbHBIMW OCHOBaHUSIMW. TUTPOBAHME CUMbHBIX KACMOT CnabbiMM OCHOBaHMAMM,
KpuBble TuTpoBaHus.

28 TutpoBaHue cnabbix KUCNOT cnabbiMyM ocHoBaHMAMU. KpuBble TUTPOBaHKS.

29 VoHHasa Teopust KUCNOTHO-OCHOBHbLIX MHAMKATOPOB.

30 XpomModhopHasi Teopusi KNCITOTHO-OCHOBHbIX MHAMKATOPOB.

31 OKnCnMTENBHO-BOCCTAHOBUTENBHOE TUTPOBaHue. KpuBble TUTpoBaHMS.

32 MeToabl 06HapyXeHWNst KOHEYHOM TOYKN OKUCIINTENBbHO-BOCCTAHOBUTENBHOIO TUTPOBAHKS.

33 KomnnekcoHomeTpuyeckoe TuTposaHune. Kpmeble TUTPOBaHUA.

34 MeToabl 06HapyXeHNs1 KOHEYHOM TOYKN KOMMIEKCOHOMETPUYECKOrO TUTPOBAHUS.

35 Ycnosust ocaxaeHnst Kpuctanmyeckux ocagkoB. YCNoBus ocaxaeHms amopdHbix ocagkoB. CoocaxaeHue.

36 OcobeHHOCTN KONNOMAHLIX pacTBOPOB U CNOCODbLI MX MOMYYEeHUS.

37 OcaguTtensHoe TuTpoBaHue. KpvBble TUTPOBaHUS.

38 MeToabl 06HapyXeHUst KOHEYHOW TOYKN 0CAOUTENBHOIO TUTPOBAHMS.

39 CyLLHOCTb rpaBMMETPUYECKOrO aHanm3a. Tunbl rpaBUMETPUYECKUX OnpeaerieHni.

40 Teopusa ocaxgeHus B rpaBMMETPUYECKOM METOAE aHann3a: Bbloop ocaguTens, NonHoTa ocaxaeHus,
MexaHu3m obpasoBaHusi OCaLKOB.

41 OOwasa xapakTepucTnka NnoTeHLMoMeTpnyeckoro aHanmaa. Knaccmgpukauma metonos.

42 OnekTpoabl B NOTEHUMOMETPUN. MHOMKATOPHbIE anekTpoabl. Anektpoabl 1-ro, 2-ro, 3-ro pogoB. AnekTpoapl Ha
WOH BOgOpoOaa.

43 OrnekTpoabl CpaBHEHMS.

44 MoTeHunomeTpuryeckoe TuTpoBaHne. Cnocobbl onpeaeneHns KOHEYHOM TOUKN TUTPOBAHMS.

45 MoHcenekTuBHble anekTpoabl. OCHOBHbIE XapaKTEPUCTUKM MOHCENEKTUBHbIX 3NTEKTPOAOB.

46 Knaccudurkaunsi MOHCeNeKTUBHbIX 3I1eKTPOAOB.

47 KoHgykTomeTpus. MNpamasn n kocseHHasi. XapakrepucTnka MeTogoB.

48 KongykTomeTpuyeckoe TutposaHune. CywHocTb MeToga. OnpegeneHme TOUKN IKBMBANIEHTHOCTM NO
3NEKTPONPOBOLHOCTH.

49 KpuBble KOHAYKTOMETPUYECKOTO TUTPOBaHUS, UX TUNbl. [1puMepbl KOHOYKTOMETPUYECKOro TUTPOBAHKS.

50 TeopeTuyeckme OCHOBbI BOSIbTAaMNEPOMETPMUYECKOro aHann3a. YpasHeHne Unbkosuya.

51 OnpepenexHne KOHLEHTpaLUKN BELLECTB B pacTBOpPE BOSIbTAMNEPOMETPUYECKMM METOAOM.

52 TeopeTnyeckne OCHOBbI MeTOAA AMUCCUOHHOW crnekTpockonum (3C)

53 KayeCcTBEHHbIV AMUCCUOHHLIN aHanus.

54 KonunyecTBeHHbIV CnekTpanbHbI aTOMHO-3MUCCUMOHHbLIM aHanu3. doTtorpaduyeckme MeToabl.

55 KonuyecTBeHHbIN cnekTpanbHbii aTOMHO-OMUCCUOHHBIN aHann3. PoToanekTpnyeckne metToabl.

56 TeopeTnyeckne 0CHOBbI MeETOAA aTOMHO-abCOPOLMOHHONM CNEKTPOCKOMNMM,

57 Cnocobbl onpeaeneHnst KOHUEHTpaLuun BELLECTB C NMOMOLLIbI aTOMHO-abCopOLNOHHOM CNEKTPOCKOMNUN.

58 TeopeTuyeckme ocHOBbI (HOTOMETPUYECKMX METOL0B. OnTuyeckme cBOMCTBa OKpaLUEHHbIX PAcTBOPOB. 3aKOHbI
NPOXOXAEHMS CBeTa Yepes BelecTBo. MonspHbI koadhduumeHT abcopbumm (nornoLeHus).

59 LiBeT pactBopa. CnekTpbl nornoweHns. Boibop ycrnoBuin ansa konopumeTpuyecknx onpegeneHun. MNMpuumHobl
OTKITOHEHMS OT OCHOBHOIO 3akoHa hOTOMETPUMN.

60 XapakTepuncTrKa OCHOBHbIX Y3110B, MMEHLLNXCS BO BCEX CNEKTparbHbIX Npubopax.




Cnocobbl n3mepeHna MHTEHCMBHOCTKU CBETOMOMMoLweHnA. Bwsyaanble MeTobl.

61
d)OTOSJ'IeKTpOKOJ'IOpVI MeTpuveckne meTobl.

62 Annapatypa 4ns hoTO3NEeKTPOKONOPUMETPUYECKNX U3MepeHnit. OgHoMyYeBble POTOSNEKTPOKOTOPUMETPLI.

63 (DOTOMeTpl/NeCKMe MeToAbl onpeaeneHna KoOHUeHTpauun BellecTB B pacTBope.

64 MpowncxoxaeHue NK-cnektpos. Obnactu UK-cnekTpa.

65 Peructpaunsa NK-cnektpos. MNpumeHeHue MIK-cnektpomeTpun

66 TeOpeTI/I‘-IeCKI/Ie OCHOBBbI JTIOMUHECLUEeHTHOro Mmetoga aHanmsa. KJ'IaCCI/I(bMKaLI,Mﬂ NIOMUHecCUeHUnn.
ﬂ}OMMHOCbOpr. MexaHn3M BO3HUKHOBEHUS NIIOMUHECLEHLIMMN.

67 3aKoHb! NMOMUHECUEHLMN. TyLLIEHNe MOMUHECLIEHLIMM.

68 Annapatypa Ans NoMUHECLEHTHOro aHanu3aa. ®nyopumeTpbl. CnekTpodyopumeTpsi.

npaKTI/I‘-IeCKoe npuMmeHeHne nNioMmMHeCLeHTHOro aHanmsa. COpTOBOIZ JNIHOMUHECLEHTHbIN aHanua.

69 . o .
JIloMuHecuUeHTHaqa MUKpPOCKONu4A. KayecTBEHHbIN N KONMNYECTBEHHbIN NTIOMUHECLIEHTHBIN aHanus.

70 TeOpeTI/I‘-IeCKI/Ie OCHOBBbI Hed)enomeTqueCKoro n Typ6M,D,MMeTpI/NeCKOFO MeTo40B aHanmsa.

MeToabl onpepeneHnsa KOHUeHTpauum BewecTB B pacTtBope C NOMOLLbIO HereJ'IOMeTpW—IeCKOI'O n

71
Typ6M,D,MMeTpI/I‘-IeCKOFO MeTo0B aHanmsa.

72 Annapatypa Ans npoBeAeHuss HedpenomMeTPUYecKoro U TypGuamMmeTpu4eckoro MeTo4oB aHanusa.

73 Monspusauns monekyn. BeiBog dopmynbl JlopeHu-SlopeHTua.

TeOpeTVI‘-IeCKVIe OCHOBDbI pe(ppaKTOMeTpW—leCKOI’O mMeToda aHanusa. lNokasaTtenb npenomMmneHus. 3aBMCMMOCTb

74
nokasarensa nperioMrneHnsa ot passyinvyHbIX CbaKTOpOB.

75 MpakTnyeckoe NpuMeHeHne pedpakToMeTpum.

TeopeTuyeckme 0CHOBbLI XpoMaTorpadmMyeckoro Metoaa aHanuaa. Knaccudukaums xpomatorpadudeckmx
MeTOOB.

76

77 Buabl xpomatorpadgumm no mexaHnamam pasgeneHus. MonekynsapHo-aacopbumnoHHas xpomartorpadus.

78 MoHoobMmeHHasa xpomaTorpadus. OcagovHas xpomatorpadus.

79 TeopeTuyeckne oCcHOBbI XpoMaTorpadu4eckoro aHanuaa rasos. [puHLUKMN ra3oBon xpomarorpaguu.

80 AnnapaTtypa ans rasosoun xpomartorpaduu.

81 PacnpegenutensHas xpomartorpadus. OKUCIIMTENbHO-BOCCTAHOBUTENbHAsA XpoMaTorpadus.

82 Ocob6eHHOCTN 1 BUAbI BbICOKOA(EKTUBHOM XUOKOCTHOM XpomaTorpaduu.

83 AnnapaTtypa ans BbICOKO3(p(hEeKTUBHOW XNOKOCTHON XpomaTorpadun.

5.2.2 TunoBbIe TeCTOBbIe 3a4aHnsA

He npepycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHu1A (3a4ayu, KEUChbI)

1. HaBecky 0,1506 r TexHn4eckoro 6pommnaa kanusa pactsopunu B soge v ottutposanu 22,0 cm3 0,05 H.
pacteopoM Hg(NO3)2 (K=1,0107). Bbluncnntb maccoyto gonto KBr B obpasLe.

2. HaBecky 2,8530 r xnopuaa HaTpusi pacTBOpMnmM B MepHoi konbe emkoctbio 500 cm3. Ha TutpoBaHue
20,00 cm3 pactBopa uspacxogosanu 19,95 cm30,1 H. pactBopa Hg(NO3)2. (K=1,0550). Beluncnmts maccoByto Joso
xnopuaa Hatpus B obpasue.

3. [o kakoro o6bemMa HyXHO JoBeCcTu pacTsop, B koTopom cogepxutca 1, 530 r NaOH, 4ytobbl Ha TUTpoBaHne
20,0 cm3 pactBopa uspacxogosaTtb 14,7 cm3 pactsopa HCI (THCI=0,00380 r/cm3)?
4. Hasecky 0,600 r H2C204*2H20 pactsopunu B MepHou konbe emkocTeto 100 cm3. Ha tutpoBaHue 20 cm3

nosiy4eHHoro pactBopa mspacxogosanu 18,34 cm3 pactBopa NaOH. OnpegenuTte MONSpHYHO KOHLEHTpaUuo
akBuBarneHTa NaOH B pactBope 1 ero Tutp no H2C204.

5. Ha tutpoBaHue 25 cm3 pactBopa FeS04 B H2S04 nspacxogosanu 31,25 cm3 0,1 H. pactBopa K2Cr207.
Ckonbko BoAbl Hy>xHO fo6aBuTb k 200 cm3 pacTtBopa conu xenesa (Il), ytobbl caenatb pacteop To4HO 0,05 H.?

5.3 MeToau4yeckue matepuarnbl, onpegensilowme npoueaypbl OLeHUBaHUA 3HaHUN, YMEHUN, BNageHMn (HaBbIKOB
1 (MNK) NPaKTU4YECKOro onbiTa JeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka oby4arowerocs kK npoMeXxyTo4HOM aTTecTauum U NopsaaoK NIMKBMAALIMW akaAeMU4ecKomn
3a40/MKEeHHOCTHU

lMpoBeaeHve NPOMEXYTOYHOM aTTecTaummn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHLIM aktom CI6IMYIMTA
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS YyCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn oby4datoLLmxcsa»

Ycnosusamn gonycka o6y4yatoLerocs kK npoMeXyToyHON aTTecTauum SBnsTCA BbINOMIHEHNE U 3aLUUTbI BCEX
nabopaTtopHbIX paboT cornacHo paboyei nporpamme; NONOXUTENbHbIE pe3yrnbTaTbl BbINOMHEHNUS KOHTPOSbHbIX paborT,
OTBETOB Ha BOMNPOCHI KOMMOKBUYMOB.

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMu nNo AucuUUnsIMHe

YcTHas + [NMncbmeHHas KoMnbloTepHOE TECTUPOBaHUE NHasa

5.3.3 Ocob6eHHOCTHK NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No ANCUUNIINHe

B03MOXHOCTb NONb30BaThLCSA cnpaBO4HbIMU Tabnuuamum n KarnbKynATOPOM.
BpeMﬂ MOArOTOBKM OTBETOB Ha 3afaHNs 9K3aMeHaLMOHHOro buneta - 45 MUHYT.



6. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YuyebHasa nutepartypa

ABTOp | 3arnaeue M3paTtenbcTBO | log uapnaHus | Ccblinka
6.1.1 OcHoBHas yyebOHas nutepartypa
MonyakToBa, B. A., dusnko-xnmmuyeckne metoabl | Benropop: Benropoackuit https://www.iprbooks
MyxauyeBa, B. [. aHanmsa rocy1apCTBEHHbI hop.ru/92304.html
TEXHOSTOrM4YeCcKUn 2018
yHuBepcuteT um. B.T.
Lyxosa, O96C ACB
3onotos HO. A. BBepeHve B aHanMTM4eckyto https://ibooks.ru/read
XUMUIO. — 2-e n3g,., Mocksa: JlabopaTtopus 2020 ing.php?
ANEKTPOH. 3HaHuin short=1&productid=3
72679
MonyakToBa, B. A. AHanuTuyeckas XMmus. Benropop: Benropoackuii https://www.iprbooks
Xumunyeckme metoabl rOCYy1apCTBEHHBbII hop.ru/92239.html
aHanusa TEXHOSOrM4YeCcKuin 2018
yHuBepcuteT um. B.T.
LLyxosa, O96C ACB
6.1.2 [lononHuTenbHaa y4yebHas nutepaTypa
AnapHes, A. U., AHanuTuyeckas Xumus u Hosocubmpck: https://www.iprbooks
KasakoBa, A. A., PU3MKO-XUMMYECKME METOAbI Hosocubunpckuii hop.ru/91180.html
AnekcaHgposa, T. . aHanusa roCy1apCTBEHHBbII 2018
TEXHUYECKNI
yHUBEpCcUTET
Jlbicoa C. C., AHanuTudeckasa Xxumus un http://publish.sutd.ru/
CkpunHukoBa T. A., PU3MKO-XUMMUYECKME METOAbI tp_ext_inf_publish.ph
3eBaukun 0. 3. aHanunaa. Pusnyeckas p?id=2017201
xumus. MNoTeHumnomeTpus. Cne.: cnerynTa 2017
MoTeHumnomeTpmyeckoe
TUTpOBaHWe
JlnHbko, . B., TeopeTnyeckne OCHOBBI http://www.iprbooksh
Pyanuukas, O. B., aHanUTU4YeCKoN XMMNn Mocksa: Poccuinckunmn op.ru/104270.htmi
KynTbiwkuHa, E. K., YHUBEPCUTET APYXObl 2018
[obpoxoToea, E. B., HapoaoB
Xpyctanes, B. H.
CrapukoBa T. A., AHanutnyeckas xmumMmus un http://publish.sutd.ru/
JlbicoBa C. C., PUNKO-XMMUYECKNE MeTOoabI tp_ext_inf_publish.ph
3eBaukun 0. 3., aHanunaa. Pusuko- p?id=3162
XonoxoHoBa J1. U. XUMUYECKne metoabl Cne.: CnerynTa 2016
nccnenoBaHus.
MoHoobmMeHHast
Xpomatorpadusi
JlbicoBa, C.C., T., A,, OnNEeKTPOHHbIE CNEKTPbI U CankT-MeTepbypr: CaHkT- https://www.iprbooks
3eBaukun, 0. 3., CTPOEHME OpraHNYeCcKnxX MeTepbyprekuii hop.ru/102597 .html
Mbi3HukoB, J1. B., COeaVHEHUN rocyAapCTBEHHBbII 2018
BopoHa, C. B. yHUBEpcuTeT
NPOMbILUSIEHHbIX
TEXHOMNOIrMN N gnsanHa
Jlbicoa C. C., AHanuTudeckasa Xxumus un c n 6vor- http://publish.sutd.ru/
CkpunHukoBa T. A. PUNKO-XMMUYECKNE MeTOoabl a%%%ﬁ;ﬁg ypr- 2019 tp_ext_inf_publish.ph
ananmaa A p?id=2019317
3bikoBa W. B., IlbicoBa | AHanutu4eckas XuMus. Cankr-NeTen6vor http://publish.sutd.ru/
C.C. KauecTBeHHbIV aHanu3 CI'I6FYI'IE)I',D,yp ) 2025 tp_ext_inf_publish.ph
p?id=202543
3bikoBa W. B., JlbicoBa | AHanuTuyeckas XuMmns n http://publish.sutd.ru/
C.C. PU3MKO-XUMMYECKME METOAbI ) tp_ext_inf_publish.ph
aHanusa. KonnyecTtBeHHbIN Cankr-TeTepGypr: 2024 p?id=2024139
aHanua: Xumn4eckme MeToabl cnerynti




6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbIX U NH(OPMALMOHHO-CNPABOYHbIX CUCTEM

Cnncok U3NKo-XMMmn4ecknx BennyuH cuctembl CU ¢ 0603Ha4eHNSIMU U pa3MepPHOCTbI0 [QNeKTPOHHbIN pecypc].
URL: http://old.iupac.org/reports/1993/homann/index.html

OkncnnTenNbHO-BOCCTaHOBUTENMbHbIE MOTEHUManbl [AnekTpoHHbI pecypc]. URL:
http://www.chem.msu.su/rus/handbook/redox/welcome.html

OnekTpoHHO-6mbnuoTedHasa cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru

OneKkTpoHHas bmbnmoTeka y4ebHbix nagaHun CNoerynTa [QnekTpoHHbIn pecypc]. URL: http://publish.sutd.ru

6.3 NepeyveHb NULEH3MOHHOIO N CBO60AHO pacnpPOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnncaHune maTepuanbHO-TeXHU4YECKOWN 6a3bl, HeO6XxoAUMOM AN OocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

NaGopaTopHble 3aHATUSI CO CTyAeHTamy NPOBOASTCS B CreLmanu3npoBaHHbIX MOMELLEHUSX kKadeapbl,
060pyA0BaHHBIX XUMUYECKOM NMOCYAO0N, XMMUYECKUMUN peakTMBamm, M3MepuTenbHbIMU Npubopamm, QUCTUNNATOPOM,
CyLUIMNbHBIMK WKadgamm, MydenbHON NeYblo, KOMMbIOTEPOM.

AyauTtopusi OcHalueHne

MynbTumeguintHoe obopynoBaHue, cneunanmanpoBaHHas mebenb, gocka
JlekumoHHas

ayauntopus

CneumnanuavipoBaHHas mebenb, Aocka
YyeGHas ayautopus
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