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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. OCHOBHble METPOSIOrMyeckne
NOHATUA U NpeacTaBneHns. AHanNUTUYECKUI
curHan n nomexm. O6bem nHdopmalmm B
aHanuTu4eckom curHane. OCHOBHbIE CTagum
XMMmyeckoro aHanuaa. Beibop meToga
aHanusa n cocTaBlieHne CXeM aHanusa.
Knaccudmkaums norpelHocTen aHanumaa.

OcCHOBHble XapaKTepucTtunkmn metoga aHanumsa:

NpaBuibHOCTb ¥ BOCNPOM3BOAMMOCTb,
KO3(PhULIMEHT YyBCTBUTENBHOCTU, NPeAEn
OBHapYXeHUSs, HUKHSIS U BEPXHSIA rpaHuLbl
onpefensiemMblX CoOaepKaHUN.
Crartuctmnyeckas obpaboTka pe3ynbTaToB
N3MEpPEHNNA.

JlabopaTopHasi paboTa: TexHuka
BesonacHocTu.

Paspgen 2. PaBHoBecUsi B FOMOIreHHbIX
cuctemax

Tema 3. Xumunyeckne paBHoBeCHUs B
peanbHbIX CUCTEMAX.

dakTopbl, BNUSIOLWLME HA paBHOBECHE B
peanbHbIX cuctemax. BnusaHne
ANEeKTPOCTaTU4ECKNX B3aUMOOENCTBUI Ha
paBHoBecue. KoadhpumumneHTbl akTUBHOCTH.
MoHHas cuna. pactBopax. Teopusa [lebas-
Xtokkens. Baaumocesasn mexagy MOHHOM
CUINOKN M KO3 PULIMEHTOM aKTUBHOCTMU.
BnuaHue conbBaTauum Ha paBHOBeCUE.
BrinsaHme xummnyeckux B3anmoaencTBum Ha
paBHoBecue. OnucaHue CroXxHbIX
paBHoBecui. MeToa KOHKYPUPYHOLLINX
peakuni. ObLLaa u paBHOBeCHas
KOHUeHTpauun. KoHUEeHTpaunoHHbIe
KOHCTaHTbI.

0,75
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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. ABTOMaTM4eckue 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
aMopHbIX 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)

17

34

20,75

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".

20

10

10




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.

10

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
XapakTepPUCTUKN: 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-
3MUCCUOHHBbIM MeTofoM. MeTponormnyeckme
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. PoToKONOpPUMETPUS.
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 asbl M 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. [nockoctHas
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)

16

64

109

2,5

245

Bcero koHTakTHas pabota u CP no
AVcuMnvHe

133,75

154,25

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoekTnpoBaHune y‘-le6HbIM nnaHom He npeayCcMoOTpeHO




5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOMN ATTECTALIUMU

5.1 OnucaHue nokasarenemu, KputepueB U CUCTeMbl OLleHNBaHUA pe3ynbTaToB OGy‘-IeHVIiI

5.1.1 NokasaTenu oueHUBaHUA

Kopn HanmeHoBaHWe oueHOYHOro
MNMokasaTenu oueHnBaHWsA pe3ynbLTaToB 00yYeHus
KoMneTeHuum cpencTtea
PackpbiBaeT cyTb TEOPETUYECKUX OCHOB XMMUYECKUX, (PU3NYECKMX 1
PU3NKO-XMMUYECKMX METOAOB aHanunsa. Bonpoch! Ansi YCTHOMO
cobecenoBaHus
BbluncnseT koHUeHTpauun BelecTs (MOHOB) B pa3nnyHblX 06bekTax Ha
OCHOBE 3aKOHOB aHanMTU4ecknx MeToaos.
OrlK-2
BbibupaeT meToa (MeToanKy) aHanusa, NpoBoaUT CTaTUCTUYECKYHO n
06paboTKy aKCnepMMeHTarnbHbIX AaHHbIX C UCMONb30BaHNEM PaKTUKO-OPUEHTNPOBAHHbIE
MaTeMaTUYeCcKMx METOAOB MpU peLleHun 3agay B NpoeccuoHanbHom sapaHns
OesaTenbHOCTH,
PackpbiBaeT TeopeTMyeckne 0CHOBbI COBPEMEHHBLIX METOA0B aHanM3a
pasnu4yHbIX OBGBEKTOB 1 METOAO0B UHTEPNpeTaLun pe3ynbTaToB
3KCMepUMeEHTanbHbIX OAaHHbIX. Bonpocbl gns ycTHoro
cobecefoBaHus
BbluncnseT konnyecTBo (KOHLEHTpaLUMIo) BelecTBa B 06bekTe,
Ol1K-5 MCnonb3ysi KanMBpPOBOYHbIN rpaduk B KOOpAUHATAX: aHANUTUYECKUA

CUrHarn - KOHUeHTpauua.

BblbupaeT meToq (METOAMKY) BbINOMHEHUS UBMEPEHUIA KOHLEHTpaUuWi
BELLECTB (MOHOB) B pasnmyHbIX 06bEKTaX N MHTEPNPETUPYET pe3ynbTaThl
3KCNEPUMEHTAarbHbIX AaHHbIX.

MpaKTUKo-OpUEHTUPOBaHHbIE
3agaHus

5.1.2 Cuctema v KpuTepmm oLeHNBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHna chopMMpPOBaAHHOCTU KOMMNETEHLIMI

YcTHoe cobecenoBaHue MucbmeHHas paboTa

5 (OTJ'IVI‘-IHO) noHMMaHue ycnoesua 3agadun, snageert

MonHbIN ncyepnbiBalOLWUN OTBET,
NnokasbiBaOLUN NOHNMaHWE npeameTa.
OpureHTHpyeTCs B OCHOBHbIX TEPMUHAX,
3HaKOM C OOMOMHUTENbBHOW NUTepaTypou,
nNpaBuUnbHO OTBEYaeT Ha AOMNOSHUTESNbHbIE
BOMpPOCHI.

CTyneHT nokasbliBaeT npaBuiibHOE

HaBblkaMW aHanmsa ycrosusi, BbIGOPOM
HY)XHbIX 3aKOHOB W (hopMyn Ans ee
peLleHus.

YMeeT npaBurbHO 06bACHUTD
TEOPETUYECKNE OCHOBbI aHaMNUTUYECKUX
MeTO0B M NpaBuUsbLHO BbIGpaTh MeTos
aHanusa.

4 (xopoLuo) peLleHuns.

CtaHgapTHbI OTBET, JIULLEHHbIN
nHaMBuayanbHocTu. [lonyckaer
He3Ha4nTENbHbIE NOTPELLUHOCTN NPU OTBETE
Ha BOMpOCHI.

CTyneHT nokasbliBaeT 4OCTaTOYHOE
NOHUMaHMe ycrnoBusa 3agayu, snageet
HaBblkaMy aHanusa ycrnosus, nyTaeTcs B
BblGOpE HYXHbIX 3aKOHOB W hopMyn Ans ee

YMeeT npaBunbHO 06bACHUTL
TeopeTnyeckne OCHOBbI aHaNMTUYECKNX
MEeTOO0B 1 NpaBUIbHO BbIOpaTb MeTOL
aHanuaa.

HenonHbIn OTBET, UMEKOT MECTO
HebonbluMe npobenbl B 3HAHMSAX.
[lonyckaeT norpeLlHocT Npu oTBETE Ha
BOMpPOCHI.




Moka3blBaeT 3HaHUSA y4eBHOro Matepuana
B MMHUManbHoM o6beme. [lonyckaeTt

3 (ynosnetsopuTensHo) | Bonblloe KONMYECTBO HEMPUHLIMNMANBHBIX
owmbok. MoXeT ycTpaHUTb UX C MOMOLLbI0
npenofaeaTens.

CTyaeHT nokasbiBaeT HeoCTaTo4YHoe
NoOHMMaHWe YCroBUA 3afadn, NyTaeTcs B
BbIGOpE HYXHbIX 3aKOHOB 1 hopMyn ANs ee
peLleHus.

HenonHbI oTBET, €CTb OLUNOKM B
N3NOXEHMM HECKONbKUX TeM. [lyTaeTca B
TEpMUHaX.

He moxeT oTBETUTb Ha Bonpoc oes3
NOMOLLN 3K3aMeHaTopa. MHorouyncneHHble
rpybble owmnbku.

He noHnmaeTt ycnoBue 3agaydn, He MOXeT
npeanoXunTb BapnaHTbl peLleHns. He 3HaeT
TeopeTn4eCKmnx oCHOB aHannTU4YeCKnx

2 (HeyD,OBJ'IeTBOpVITeJ'IbHO) MEeTO40B N HE MOXET NpaBUS1IbHO Bbl6paTb
MeTon aHarnn3a noag KOHerTHbIl;I 0OBEKT.

MonbITka cnucbiBaHUS, NCMOMb30BaHNS
Hepa3peLlleHHbIX TEXHNYECKNX yCTpOVICTB
UNKN NONb30BaHNe NOLCKa3KoM ppyroro
YernoBekKa.

BhInonHeHb! 1 3a4TeHbl Bce NabopaTopHble
paboTbl cornacHo paboyeit nporpaMme.
3ayTeHo MonyyeHbl NONOXUTENbHbIE Pe3yNbTaThbl
MNPV BbINOMHEHME KOHTPOMbHBLIX pa6orT,
OTBETOB Ha BOMPOCH! KOMNMOKBUYMOB.

BbinosnHeHb! (4aCcTUYHO BbINOSHEHBI), HO He
3a4TeHbl Bce NabopaTopHble paGoThl
cornacHo pabouyei nporpamme. NonyyeHbl
He 3auteHo oTpuuaTenbHble UMK YacTUYHO
oTpuuaTenbHble pesynbTaThbl Npu
BbINOSTHEHWE KOHTPOSbHBIX paBGoT, OTBETOB
Ha BOMPOCHI KOMNIIOKBUYMOB.

5.2 TunoBble KOHTPONbLHbIE 3a4aHUA UITN UHble MaTepuanbl, Heo6XoAuMbIe AN OLEeHKU 3HAHUN, YMEHUN,
HaBbIKOB U (MNN) ONbiTa AeATeNbLHOCTU
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB

Cemectp 2

OCHOBHbIE MOHATUS aHaANUTUYECKOW XUMUW.

BnvsaHne ANEeKTpoCTaTn4eCKnX B3aMMOAENCTBUN Ha paBHOBECKE.

BrnnsHue xumumyecknx B3aMmMogencTeunm Ha paBHOBecCwKe.

Pacuet pH B pacTtBopax CUIbHbIX U cnabblx KNCMOT U OCHOBaHWUN.

KOHLI,eHTpaLI,VIOHHbIe KOHCTaHTbI 4114 onnucaHua paBHOBeCI/IIZ B pealibHbIX CUCTeMax.

BrnnsHue pH Ha guccoumnaumio cnabblXx OQHOOCHOBHbIX KACHOT.

BrnnsHue pH Ha guccoumnaumio cnabblx ABYXOCHOBHbIX KNCIOT.

MexaHnsm rmgponunsa. KonuyecTBeHHbIe XapaKTepucTukn npouecca ruaponnia: KOHCTaHTa rmgponumsa,
cTeneHb rmgponnaa.

Bbluncnexune pH B pacTeopax rmaposiMayroLLMXcs Comeil.

BydepHble cuctemsl. MexaHnam 6ydepHOro AencTems.

Pacuet pH B 6ydepHbix cuctemax. MNoHATMe o BydepHon eMkocTh. BeluncnexHue ydepHom eMKocTy.

KﬂaCCVICbI/IKaLI,I/IFl TUTPUMETPUYHECKNX MEeTOAO0B aHanunsa.

Teopvwl KMCINOTHO-OCHOBHbIX NHOWKATOPOB.

ralnl2|ale| o |[Nfo|la|ls]w|dv]=

YpaBHeHne HepHcTta. CTaHAapTHLIM U hopmanbHbIn NOTEHLManbI.




BrnnsHue xumumyecknx B3aMmMogencTeumm Ha BENTNMYNHY OKUCITUTEIIbHO-BOCCTAHOBUTESIbHOIO NoTeHunana: pH,

15 KoMnnekcoobpasoBaHune, obpa3oBaHe ManopacTBOPUMbIX COEOUHEHWIA.

16 Mprpoga XMMUYECKON CBSA3M B KOMMSIEKCHbLIX COEAMHEHUSIX C TOUKM 3pEHNsI TEOPUM KPUCTaNIMYECKOro nonsi.

17 Mpupopa >§|/|M|/|qe0|<0|7| CBSA3U B KOMMJEKCHBLIX COEAMHEHUSIX C TOYKWN 3pEHNSA METOLa MOMEKYNSIPHbIX
opbuTanen.

18 Cxema obpa3oBaHusi ocagka. MexaHnaMbl OCaXKaeHUs.

19 dakTophbl, BNUSIOLWME Ha NOMHOTY OCaXOEeHWUs1 OCafKoB.

20 MpurynHbl 3arpasHeHns ocagkoB. Knaccudumkaums pasnuyuHbiX BUAOB COOCaXAEHMS.

21 Cnocobbl YMEHbLUEHUSI COOCAXOEHUS.

Cemectp 3

22 KonuyectBeHHbIN aHanu3. 3agayn KONMYeCcTBEHHOro aHanm3a. MeTtogbl KonmyecTBEHHOro aHanm3a. PacyeTsl B
KONMYecTBEHHOM aHanuse.

23 XapakTepuctvka TUTpUMETPUYECKOro aHanumaa. Peakummn, ucnonb3yembie B TATPUMETPUYECKOM aHanmse.
Knaccudukaums MetogoB TUTPUMETPUN.

24 OCHOBHOW 3aKOH B TUTPMMETPUYECKOM METOAE aHanunsa. PacueTbl B TUTPUMETPUMN.

o5 KucnoTtHo-ocHoBHOe TupoBaHue. Knaccudukaumsa metoga. CtaHgapTHble pacTBopbl. BeiumcneHve
KOHLIEHTpauun BOOOPOAHbIX MOHOB, pH B pacTBopax aneKkTponmToB.

26 TuTpoBaHMe CUNBHON KACNOTbl CUMbHBIM OCHOBaHWeM. KprBble TUTPOBaHUS.

27 TuTpoBaHme cnabbix KUCOT CUMBbHBIMW OCHOBAHUSAMW. TUTPOBAHNE CUSbHbBIX KUCNOT cnabbiMM OCHOBaHUSIMM.
KpuBble TUTpoBaHus.

28 TuTpoBaHme cnabbix KMCNoT cnabbiMm ocHOBaHUsIMU. KpuBble TUTPOBaHWS.

29 MoHHasa Teopust KNCNOTHO-OCHOBHbLIX MHAMKATOPOB.

30 XpomMogopHas TeopUSA KUCITOTHO-OCHOBHbIX UHOMKATOPOB.

31 OKkncnnMTenbHO-BOCCTAHOBUTENBHOE TUTpPOBaHMe. Kpuskle TUTpoBaHus.

32 MeToabl 06HapyKeHNs1 KOHEYHOW TOYKN OKUCIIUTENBHO-BOCCTAHOBUTENBHOIO TUTPOBAHMWS.

33 KomnnekcoHomeTpuyeckoe TUTpoBaHue. Kpmueble TUTPOBaHUS.

34 MeToabl 06HapyXeHNs1 KOHEYHOW TOYKN KOMMIIEKCOHOMETPUYECKOTO TUTPOBAHUS.

35 YcnoBus ocaxaeHust KpucTaniniyeckmx oCagakoB. YCroBus ocaxaeHnst aMopdHbix ocagkoB. CoocaxaeHue.

36 OcobeHHOCTM KONNoUAHbIX PacTBOPOB M CNOCOOLI NX NOMYYEHUS.

37 OcaputensHoe TuTpoBaHue. KprBble TUTPOBaHMS.

38 MeToabl 06HapyXeHNs1 KOHEYHOM TOYKU OCAOUTENBHOMO TUTPOBAHMS.

39 CyLHOCTb rpaBMMETPUYECKOrO aHanmaa. Tunbl rpaBUMETPUYECKNX ONPEaENEeHUN.

40 Teopusi ocaxxgeHus B rpaBMMETPUYECKOM METOAE aHanu3a: BbIbop ocaguTens, NonHOTa OCaXaeHUs,
MexaHn3m obpa3oBaHNsi OCafKOB.

41 O6wasn xapakTepucTnka noTeHUMoMeTpuieckoro aHanmaa. Knaccndukaums Metogos.

492 OnekTpoabl B NOTEHUMOMETPUN. NHOMKATOPHbIE 3NeKTpoabl. AnekTpoabl 1-ro, 2-ro, 3-ro pogoB. ANeKTpoabl Ha
WOH BOoZOpoOaa.

43 OneKkTpoabl CpaBHEHMS.

44 MoTeHunomeTpuyeckoe TUTpoBaHme. Cnocobbl onpeaeneHns KOHEYHOM TOYKM TUTPOBAHWS.

45 MoHcenekTuBHble anekTpoabl. OCHOBHLIE XapaKTEPUCTUKM MOHCENEKTUBHbIX 3NIEKTPOLOB.

46 Knaccudukaums MOHCENEeKTUBHbIX 3N1eKTPOAOB.

47 KoHgykTomeTpus. MNpsamasn n kocBeHHas. XapakrepucTnka MeTonos.

48 KoHgykTomeTpuyeckoe TutpoBaHue. CylHocTb MeToga. OnpeaeneHme TOUKM 9KBMBANEHTHOCTM MO
3NEKTPONPOBOLHOCTH.

49 KpvBble KOHOYKTOMETPUYECKOrO TUTPOBAHUS, UX TUNbIl. [IprMepbl KOHAYKTOMETPUYECKOro TUTPOBAHMS.

50 TeopeTnyeckne oCHOBbLI BONIbTaMNEPOMETPUYECKOrO aHanuns3a. YpasHeHne Mnbkoeuya.

51 Onpepenenne KOHLEHTpaLMKN BELLECTB B paCcTBOPE BONIbTaMNEPOMETPUYECKMM METOO0M.

52 TeopeTunyeckne oCHOBbI METOAA SMUCCUOHHOM cniekTpockonun (3C)

53 KayecTBEHHbI SMUCCUOHHbLIN aHanua.

54 KonnyecTBeHHbIN CnekTpanbHbI aTOMHO-3MUCCUOHHbIV aHanu3. doTorpaduyeckne MeToabl.

55 KonuyecTBeHHbIN cnekTpanbHbI aTOMHO-3MUCCUOHHBIN aHanms. PoToanekTpuyeckne MeTobl.

56 TeopeTnyeckme OCHOBbLI MeTOAA aTOMHO-abCOpPOLMOHHOM CNEKTPOCKOMNUN.

57 Cnoco6bl onpeaeneHnst KOHLEHTPaUun BELLECTB C MOMOLLbI aTOMHO-abCopOLMOHHOM CNEKTPOCKONUN.

58 TeopeTunyeckme ocHOBbI HOTOMETPUYECKMX METOA0B. OnTuyeckme CBONCTBA OKpaLLEHHbIX PacTBOPOB. 3aKOHbI
NpOXoXaeHMs cBeTa Yepes BelecTBO. MonapHbIi koadhduumeHT abcopbumm (nornoLleHus).

59 LiBeT pactBopa. CnekTpbl nornoweHnsi. Bbibop ycrnosuii Ans KoNopuMeTpruyecknx onpegeneHuni. MNMpuymHol
OTKITOHEHMS OT OCHOBHOIO 3aKOHa (hOTOMETPUN.

60 XapaKkTepuncTrka OCHOBHbIX Y3I10B, MMEIOLLUXCS BO BCEX CMEKTpanbHbIX npubopax.




Cnocobbl n3mepeHna MHTEHCMBHOCTK CBeTOMOrnoLweHna. Bm3yaanb|e MeToAbl.

61
q)OTOGJ'IeKTpOKOJ'IOpVI MeTpuyeckme metTonbl.

62 Annapatypa Ans (oTo31eKTPOKONIOPUMETPUYECKMX M3MepeHnit. OaHOyYeBble (DOTOINEKTPOKONOPUMETPbI.

63 (DOTOMeTpI/I‘-IeCKI/Ie MeToObl onpeaeneHna KoHUeHTpauun BellecTB B pacTBope.

64 MpowncxoxaeHue NK-cnektpos. Obnactu NK-cnektpa.

65 Pernctpaums UK-cnektpos. MNpnmeHenne VIK-cnektpomeTpun

66 TeopequeCKme OCHOBbI TOMUHECLEHTHOIro MeToda aHanumsa. KﬂaCCMCbI/IKaLI,I/Iﬂ NIOMUHecueHUnn.
ﬂPOMI/IHO(bOpr. MexaHn3M BO3HMKHOBEHUSA NIOMUHECLEHLUMN.

67 3aKkoHbl NIoMUHECLEHLMK. TylleHWe NMIOMUHECLIEHLIMK.

68 Annapatypa Ans NoMUHECLEeHTHOro aHanumsa. ®nyopmmeTtpsl. CnekTpodnyopumeTpsbi.

I'IpaKqueCKoe npuMeHeHne NoMnHeCcLeHTHOro aHanumsa. COpTOBOﬂ NIOMUVHECLEHTHbIN aHanua.

69 o . o
JlloMuHecLieHTHas MUKpOCKONuA. KayecTBEHHBbIN 1 KONNMYECTBEHHbIA MIOMUHECLIEHTHbIN aHanms.

70 TeopequeCKme OCHOBbI HecbenomeTpmquKoro n Typ6wp,|/lmeTpmquKoro MEeToO0B aHanmsa.

MeToabl onpeneneHnda KOHUeHTpauum BelwecTB B pacTtBope C NOMOLbIO He(peJ'IOMeTpVI‘-IeCKOFO n

71
Typ6I/ILI,I/IMeTpVI‘-IeCKOFO MeTo40B aHanmsa.

72 Annapatypa ans npoBeAeHnst HedpenoMeTpUYeckoro 1 TypouauMeTpuyeckoro MeToaoBs aHanuaa.

73 Monspusauma monekyn. BeiBoa dopmynel JllopeHu-JlopeHTua.

TeOpeTVI‘-IeCKVIe OCHOBbI perpaKTOMeTpVI‘-IeCKOFO mMeToaa aHanmsa. [Nokasartenb npenomMrieHna. 3aBUCMMOCTb

74
nokasartend npenomMneHnda ot pasimyHbIX dDaKTOpOB.

75 MpakTuyeckoe NpuMeHeHne pedpakToMeTPUN.

TeopeTuyeckme 0CHOBbI XpoMaTorpadgmyeckoro MetToaa aHanuaa. Knaccudgukaums xpomatorpaduyeckmnx
MeTOZOB.

76

77 Buabl xpomatorpacdum no MexaHnsmam pasgeneHus. MonekynsapHo-aacopbumnoHHas xpomaTtorpadms.

78 NoHoobmeHHas xpomaTorpadusa. OcagovHas xpomaTtorpadums.

79 TeopeTunyeckme ocHOBbI XpoMaTorpadnyeckoro aHanunsa rasos. [pyHUMN ra3oBon xpomaTtorpadun.

80 Annapatypa ans rasosomn xpomaTorpadum.

81 PacnpegenutenbHas xpoMmaTtorpagusi. OKUCIUTENBHO-BOCCTAHOBUTENbHAsA XpoMaTtorpadus.

82 OcobeHHOCTU 1 BUAbI BbICOKOI(EEKTUBHOWM XKMOKOCTHOW XpomMaTorpadum.

83 Annapatypa ans BbICOKO3(EKTUBHOM XMUAKOCTHON XpomaTtorpadun.

5.2.2 TunoBble TeCcToBble 3aAaHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agaym, Kemcbl)

1. Hasecky 0,1506 r TexHn4yeckoro 6pommaa kanvsa pactsopunu B Boge v ottutposanu 22,0 cm3 0,05 H.
pactBopoM Hg(NO3)2 (K=1,0107). Beluncnnte maccosyto gonto KBr B o6pasue.

2. HaBecky 2,8530 r xnopuaa HaTpusi pactBOpuinM B MepHon konbe emkocteto 500 cm3. Ha TutpoBaHme
20,00 cm3 pactBopa uspacxogosanu 19,95 cm30,1 H. pactBopa Hg(NO3)2. (K=1,0550). Bbiumcnntb maccoByto SO0
xnopuga HaTpusa B obpasue.

3. o kakoro o6bema HyXHO JoBeCTU pacTBop, B koTopom cogepxutca 1, 530 r NaOH, ytobbl Ha TUTpoBaHue
20,0 cm3 pacTtBopa m3pacxogoatb 14,7 cm3 pacteopa HCI (THCI=0,00380 r/cm3)?
4. Hagecky 0,600 r H2C204*2H20 pactBopunu B MepHol konbe emkocTbto 100 cm3. Ha tutposaHme 20 cm3

nosly4eHHoro pacteopa mapacxogosanu 18,34 cm3 pactesopa NaOH. Onpegenute MONSPHYHO KOHLEHTpaLUUIo
akBmBaneHTta NaOH B pactBope u ero tutp no H2C204.

5. Ha tutpoBaHue 25 cm3 pactBopa FeS0O4 B H2S0O4 nspacxogosanu 31,25 cm3 0,1 H. pactBopa K2Cr207.
Ckonbko Boabl Hy>kHO fobaBuTb k 200 cm3 pactBopa conu xenesa (Il), 4Tobbl caenatb pactBop To4HO 0,05 H.?

5.3 MeToauyeckne matepuanbl, onpegensiowme npoueaypbl OLeHUBaHUA 3HAHUW, YMEHUN, BNageHun (HaBblKOB
1 (MNK) NpaKkTU4eCKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arolleroc K NpomMeXXyTo4HoOM atTecTauum 1 Nopsaok NMMKBUAALNM akageMUYecKomn
3a40JKEeHHOCTH

MpoBeneHve NPOMEXYTOYHON aTTecTaluumn pernameHTMPoOBaHO NokanbHbIM HOpMaTUBHbLIM aktom CI6IYITaA
«lNonoxeHne o0 NpoBeAEeHNM TEKYLLEro KOHTPOMS YyCreBaeMoCTU 1 NPOMEXYTOYHOM aTTecTaumny oby4aroLLmxcs»

Ycnosuamn gonycka obyyatoLerocs kK npoMexXyTOYHON aTTecTaumm SBnsoTCS BbINONHEHUE M 3aLlnThl BCEX
nabopaTtopHbIX paboT cornacHo paboyen nporpamme; NONOXUTENbHbIE Pe3ynbTaThl BbINOMHEHUSI KOHTPOMbHbLIX paboT,
OTBETOB Ha BONPOCH! KOMMOKBUYMOB.

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOMW aTTecTauuMm No gucumnimnHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TeCTUpOBaHue ET]

5.3.3 Oco6eHHOCTH nposeneHuns npome)KyTquoﬁ aTrTecTauuu no gucunninunHe

Bo3MOXHOCTb NONb30BaTbLCA crnpaBoOYHbIMU Tabnuuamm un KanbKyInATOPOM.
BpeMFl NnoAroTOBKM OTBETOB Ha 3aJaHUSA 3K3aMeHaunoHHoro buneta - 45 MUHYT.



6. YYHEBHO-METOAUYECKOE N N(H®OPMALMUOHHOE OBECNEYEHUE OUCUUMIIUHDI
6.1 YyebHas nutepaTtypa

ABTOp | 3arnaeue M3paTenscTsBo | "og uspgaHus | Ccblinka
6.1.1 OcHoBHas y4yebOHasa nutepatypa
MonyakToBa, B. A., dusnko-xnmmuyeckne metoabl | Benropon: Benropoackuii https://www.iprbooks
MyxaueBa, B. [. aHanusa rocyapCTBEHHbI hop.ru/92304.html
TEXHOIOrMYeCcKun 2018
yHuBepcuteT um. B.T.
Lllyxosa, 36C ACB
3onotos HO. A. BBepneHve B aHanMTM4eckyto https://ibooks.ru/read
XUMUIO. — 2-e n3g,., Mockea: Jllabopatopus 2020 ing.php?
ANEKTPOH. 3HaHuin short=1&productid=3
72679
MonyakToBa, B. A. AHanuTuyeckas XMmus. Benropoa;: Benropoackuii https://www.iprbooks
Xumunyeckme metoabl rOCYy1apCTBEHHbIN hop.ru/92239.html
aHanusa TEXHOIOrMYeCcKun 2018
yHuBepcuteT um. B.T.
LLlyxosa, 36C ACB
6.1.2 lononHuTenbHas y4yebHas nutepartypa
AnapHes, A. U., AHanuTuyeckass Xumus n Hosocubupck: https://www.iprbooks
KasakoBa, A. A., HU3MKO-XUMMYECKME METOAbI Hosocubupckuin hop.ru/91180.html
AnekcaHgposa, T. 1. aHanusa rOCYy1apCTBEHHbIN 2018
TEXHUYECKNI
yHUBEpCcUTET
JlbicoBa C. C,, AHanuTudeckasa Xxumus un http://publish.sutd.ru/
CkpunHukosa T. A., PU3MKO-XUMMYECKME METOAbI tp_ext_inf_publish.ph
3eBaukum 0. 3. aHanunaa. Pusnyeckas p?id=2017201
xumus. MNoTeHumnomeTpus. ChMe.: CNerynTa 2017
MoTeHunomeTpmyeckoe
TUTpOBaHMe
JlnHbko, U. B., TeopeTnyeckne OCHOBBbI http://www.iprbooksh
PyaHnuukas, O. B., aHanUTU4YeCKoN XMMNn Mocksa: Poccumncknin op.ru/104270.htmi
KynTtbiwkuHa, E. K., YHUBEPCUTET OpYXObl 2018
HobpoxoToea, E. B., HapoaoB
XpycTtanes, B. H.
CrapukoBa T. A, AHanuTudeckasa Xxumns un http://publish.sutd.ru/
JlbicoBa C. C., PUNKO-XMMUYECKNE MeToabl tp_ext_inf_publish.ph
3eBaukun 0. 3., aHanunaa. Pusuko- p?id=3162
XonoxoHoBa J1. N. XUMUYECKne metoabl ChMe.: CNerynTa 2016
nccneaoBaHus.
MoHoobmeHHast
Xpomatorpadusi
JlbicoBa, C. C., T., A., | OneKkTpoHHbIE CNEKTPLI 1 CaHkT-MeTepbypr: CaHkT- https://www.iprbooks
3eBaukun, 0. 3., CTPOEHME OpraHNYeCcKnxX MeTepbyprekuii hop.ru/102597 .html
Mbli3HukoB, J1. B., CoeauHEeHUN rocyapCTBEHHbI 2018
BopoHa, C. B. yHUBEpcuTeT
NPOMbILUSIEHHbIX
TEXHOMNOIrMN N gnsanHa
Jlbicoea C. C,, AHanuTudeckasa Xxumus un c n 6vor- http://publish.sutd.ru/
Ckpunnukosa T. A. PU3NKO-XUMUYECKME METOAbI ch';F&_EgﬁPr ypr: 2019 tp_ext_inf_publish.ph
ananmaa A p?id=2019317
3blkoBa W. B., JlbicoBa | AHanuTuyeckas Xumumsi. Cankr-Netenbvor: http://publish.sutd.ru/
C.C. KauecTBeHHbIV aHanu3 CI'I6I'yI'IPI',D,yp ) 2025 tp_ext_inf_publish.ph
p?id=202543
3bikoBa W. B., lbicoBa | AHanutuyeckas Xumus n http://publish.sutd.ru/
C.C. PU3MKO-XUMUYECKME METOAbI ) tp_ext_inf_publish.ph
aHanusa. KonnyectBeHHbIN CaHKT-6I'IeTep6ypr. 2024 p?id=2024139
aHanua: XumMn4eckme MeToabl cnerynta




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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