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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb gucumnnuHbI: C¢)OpMVIpOBaTb KOMMNeTeHUnn o6yqa+0Lu,erocq B obnactu npoBegeHnAa XmMuMmn4eCckoro aHanmaa
Pa3nNnN4YHbIX 00BbEKTOB MCCNeoBaHUS C UCMOSb30BaAHNEM XMMUYECKUX, CbVISVI‘-IGCKVIX n CbVISVIKO-XVIMVI‘-ieCKVIX MEeTOO0B.

1.2 3agaum AUCLUUNMUHBI:

* HAy4UTb TEOPETUYECKNM OCHOBAM Ka4eCTBEHHOTO U KONMYECTBEHHOIO XMMMUYECKOTO
aHanu3a; TeopeTM4EeCKMM OCHOBaM MHCTPYMEHTarbHbIX METO4O0B aHanun3a;

* NOKa3aTb NPaBuIbHOCTb NpobooTHopa 1 NpobonoAroToBKN; NPaBUILHOCTL BbiGopa
mMeToga (Mnn MeTonoB);

* NO3HAKOMUTb C METOAMKAMM BbINONHEHUS U3MEPEHUIN ANS PeLUEHNS KOHKPETHbIX
3agay npodeccrmoHanbHoON A4eATenbHOCTH.

1.3 TpeboBaHuA kK NpeaBapUTeNibHOM NOArOTOBKE 00yYaloLLerocs:
MpenBapuTenbHasa NoaroToBka NnpeanonaraeT co3gaHre OCHOBbI A1 OPMUPOBAHNS KOMMETEHLUUIA, yKa3aHHbIX B . 2,
Npu N3y4eHUn AUCLMNINH:

O6Lwas 1 HeopraHMyeckas XMMmns
MaTtemaTuka
dunsnka

2 KOMMNETEHUWU OBYYAIOLWLEIoCs, ®OPMUPYEMBbIE B PE3YJNIbTATE OCBOEHUA OUCLIUMNITIUHBI

OlNK-2: Cnoco6eH ucnonb3oBaTb MaTemMaTuyeckue, pusmnyeckme, pusnNKo-xmuMmm4eckne, XuMmyeckme metoabl ans
peleHns 3apay npodeccMoHanbHON AeATENLHOCTHU

3HaTb: OCHOBHbIE XUMUYECKNE 3aKOHbI U Teopuu, CbI/I3I/IKO-XI/IMI/I‘-IeCKI/le MeTOAbl aHann3a, OCHOBHbI€ 3Talbl KA4€CTBEHHOIO U
KOINMNM4YeCTBEHHOro XMMUYeCKOro aHanu3a pasfiMyHbliX BelwecTB, MeTodbl pa3geneHnAaA U KOHUEeHTpPpUpoBaHUA BeLllecCTB,
METPOJIOrMYeCKne XapakTepucTmkm Knaccn4eCknx MeTonoB aHanumsa.

YMeTb: NoAarotoBuTb MpPoOBYy K aHanuay, MpOrHO3MpoBaTb BIMSHWE Pa3fUYHbIX (PaKTOPOB HA pPaBHOBECUME B XUMUYECKUX
peakuusx, BbINOMHUTL aHanM3 obbekTa KIacCUYeckMm MeTOAOM, MPOBECTM CTAaTUCTUYECKYD 06paboTky pesynbTaToB
N3MEPEHUN.

BnapeTb: HaBblkaMu pa6OTbI C XUMUYECKUMN peaKTnBamun ” an|60paM|/|, nposegeHna KoJin4eCTBeHHOro n Ka4eCTtBeHHOro
aHannsa XxMmMmmn4yecknmun 1 (*)M3VIKO-XVIMVI‘-IGCKVIMVI MeTogamMu, HaBblkamMun KOppeKTHOI7I OLEHKHN HOFpeUJHOCTeVI npun nx nposegeHnn.

OlMK-5: CnocobeH ocyllecTBNATb IKCNepMMeHTarnbHble UcCcriefoBaHUA U UCNbITaHUS NO 3aA4aHHOW MeToAuKe,
NpoBOAUTL HAaGNOAEHMA N N3MEPEHUNSA C YHeTOM TpeboBaHMN TEXHUKKN Be3onacHOCTU, o6pabaTbiBaTh U
WHTepnpeTUPOBaTb 3KCMepUMeHTallbHble AaHHble

3HaTb: TeopeTnyeckme OCHOBbI M MPUHLMMBI XUMUYECKUX U (PU3UKO-XUMUYECKUX METOAOB aHanmsa — 3NeKTPOXUMUYECKNMX,
crneKkTpanbHbIX, XpoMaTorpaduyeckux, 06nacTu nprMeHeHUs, OCHOBHOE annapaTtypHoe ogopMiieHmne

YmeTb: Bbl6paTb MeTOoAMKY aHanmsa ans 3aaHHOM 3a4auu M BbINOSTHUTL €€ 9KCnepumMeHTallbHO C noJjiydeHunem pesyrnbTaToB
aHalnTN4YeCKnx onpe,qeneHMPl C HGOGXOJJ,I/IMI:IMI/I METPOJIOrM4eCKUMUN XapaKTepUCTnKamu.

Bnapetb: meTogamu BbIMUCAUTENBHOW MaTeMaTUKM W MaTteMaTU4eCcKOW CTaTUCTMKM Ans O6pa6OTKI/I pe3ynbTaTtoB
QKCNepuMeHTa.....




3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

HaumeHoBaHWe n cogepxaHue pasgenos,
TEM 1 y4eOHbIX 3aHATUI

CemecTp
(kypc gns 3A0)

KoHTakTHas

paboTa

Jlek.
(vacebl)

J1ab.
(vacobl)

CP
(vacel)

MHHOoBAaL.

dopmbl
3aHATUN

dopma
TeKyLlero
KOHTpoOns

Pasgen 1. BBegeHue n meTponoruyeckme
OCHOBbI XMMWUYECKOro aHanusa

Tema 1. OCHOBHbIE MOHATUSI aHaNUTUYECKOWN
XUMUN.

MpeomeTt aHanuTudeckon xumun. CTpykTypa
aHanuTu4eckom XxmMmmun. 3HavyeHne
aHanMTU4eCcKom XMMUN B pasBuTnn
€CTEeCTBO3HAHWS, TEXHUKN U HAPOAHOro
xo3ancTea. Buabl aHanmsa: n3oTOonHbIN,
ANEMEHTHbIN, PYHKLMOHANbHLIN,
CTPYKTYPHbIN, MONEKYNAPHbINA, (a30BbIN.
Xnummyeckme, omMsmKo-XxMMmmnyeckue,
dumsmyeckme n brnonormydeckme MetToapl
aHanuaa. Makpo-, MUKpo- n
ynbTpaMnKpoaHanms.

CoBpeMeHHOe COCTOSIHNE N TEHAEHL MM
pasBUTUS aHANUTUYECKON XUMUMK:
WHCTPYMEHTanu3auyusi, aeTomm3auus,
MaTemaTu3auus, yBenmyeHne gonm
du13nMYeckMx METOAOB, Nepexon K
MHOTOKOMMOHEHTHOMY aHanuay.

Tema 2. OCHOBHbIE METpONorMyeckme
NOHATUA U NpeacTaBneHnst. AHaNUTUYECKUn
curHan n nomexu. O6vem nHpopmauum B
aHanuTu4eckom curHane. OCHoBHble cTagun
XUMMYECKoro aHanusa. Beibop metoga
aHanmsa u CoCcTaBliEHME CXEM aHanuaa.
Knaccudmkauusa norpelHocTen aHanmaa.

OcCHOBHble XapaKTepucTtukmn Mmetoaa aHanumsa:

NpaBuUrbHOCTb 1 BOCNPOW3BOAMMOCTb,
KO3(PULIMEHT YyBCTBMTENBHOCTU, NPeAEn
0BHapYXXEHUS, HUXKHSIS U BEPXHSIA FpaHuLbl
onpegensiemMbix COAePKaHNNA.
Crartuctnyeckas obpaboTka pesynbTaToB
N3MEpPEHNNA.

Paspen 2. PaBHoBecUs1 B rOMOreHHbIX
cuctemax

Tema 3. Xumunyeckne paBHOBeCHS B
peanbHbIX CUCTEMAX.

dakTophbl, BNUAKLLME HA paBHOBECUE B
peanbHbIX cuctemax. BnunaHue
3NeKTpocTaTUYEeCKUX B3aUMOLENCTBUN Ha
paBHoBecue. KoappuumeHTbl akTUBHOCTW.
MoHHas cuna. pactBopax. Teopus [Jebas-
Xtokkens. Baanmocsasn mexagy MoOHHOM
cunom u KoaPULMEHTOM aKTUBHOCTMU.
BnusaHve conbBaTauumn Ha paBHOBeCHE.
BnusiHne xmmmnyecknx B3ammMmoaencTBum Ha
paBHoBecue. OnucaHue CroXxHbIX
paBHOBecun. MeTo KOHKYpUPYHOLLUX
peakumin. ObLias n paBHOBeCHas
KOHLieHTpauun. KoHUueHTpaunoHHbIe
KOHCTaHTBbI.

5,75

ra




Tema 4. PacyeT pH B pacTBopax KMCNOT,
OCHOBaHWN, CONnewn, KNCIOTHO-OCHOBHbIX
OydepHbIX cnctemax.

BbluncneHns pH pactBopoB 04HOOCHOBHbIX
KMCNOT N OOHOKUCMOTHBIX OCHOBaHWMN,
MHOFOOCHOBHbIX KMCITOT U MHOTOKUCITOTHbIX
OCHOBaHWIN, CMECKH KUCNOT U OCHOBaHWUN.
KoHCTaHTa KMCNOTHOCTM M OCHOBHOCTMW.
BnunsiHne pH Ha guccoumnaumto cnabbix
OAHOOCHOBHbIX KMcnoT. Bnusaxue pH Ha
auccoumaumio cnabblx OBYXOCHOBHbIX

kncnot. PaBHoBecus B npoueccax rmgponuaa.

MexaHn3mbl rugponmsa. KonvyectBeHHble
XapaKTepuCTVKK npoLecca rmaponunsa.
BbiuncneHne pH pactesopos conen,
06pa3oBaHHbIX aHMOHaMW MHOTOOCHOBHbIX
KMCnoT.

BydepHbie cuctemsl 1 nx cBorcTBa. Pacuet
pH. BydepHas emKocTb. 3aBUCMMOCTb
OydepHON eMKOCTW OT KOHLUEHTpaumm
6ydepHoro pacrteopa. bydepHasi eMkocTb
CUMbHbIX KNCNOT Y1 OCHOBaHMUN.
B3avMopgencTeme KUCNOTbl M OCHOBAHWS .
PacueTt pH.

Tema 5. TutpumeTpuyeckne metoabl
aHanusa.

MeToabl TUTPMMETPUYECKOTO aHanmaa.
Knaccudumkaums. TpeboBaHus,
npegbsBNAeMble K peakuum B
TUTPUMETPUYECKOM aHanuae. Bugpl
TUTPUMETPUYECKNX ONpPedENEHNN: NPAMOE 1
obpaTHoe TUTpOoBaHue, onpeaerneHne no
3ameLleHuno. Cnocobbl BbipaeHnsi cocTaBa
pacTBOPOB B TUTPUMETPUN. DKBUBAMEHT.
MonspHasa macca aksuBaneHTa. MonsipHas
KOHLeHTpauus. NepBuyHbIE CTaHaapThI,
TpeboBaHusa K HUM. ®ukcaHanbl. BTopuyHble
cTaHgapTbl. Buabl KpuBbIX TUTPOBaHMS (S-
obpasHble, NMHelHble). CKa4voK TUTPOBaHMS.
Touka 3KBMBANEHTHOCTU N KOHEYHAs Touka
TUTpOBaHMWsA. ABTOMaTUYECKME TUTPATOPBI.
JlabopatopHasa pabota: KucnotHo-ocHoBHOE
TUTpOBaHWe. AUMAMMETPUS.

Tema 6. KUCNOTHO-OCHOBHOE TUTPOBaHUE.
lMocTpoeHme KpmBbIX TUTPOBAHUA: CUNbHAs
KMcnoTa — cUNbHOE ocHoBaHue, criabas
KucroTa — CUibHOE OCHOBaHWe, CUibHas
Knucnota — cnaboe ocHoBaHue, crnabas
Kucnota — cnaboe ocHoBaHue. BnusHue
BEJTMYMHBI KOHCTAHT KUCITIOTHOCTU UNKA
OCHOBHOCTU, KOHLIEHTPALUWN KUCINOT Unn
OCHOBaHWU N TeMMepaTypbl Ha XapakTep
KpuBbIX TUTpOoBaHuS. NpaBuno Bbibopa
nHOuKaTopa.

K1CnoTHO-OCHOBHOE TUTPOBAHNE B HEBOAHbIX
cpenax. Teopun KUCNOTHO-OCHOBHbIX
nHaukatopoB. Hanbornee ncnonb3yemble
KMCNOTHO-OCHOBHbIE MHAMKATOPbl. OLWNOKM
TUTPOBAHMWSA NPY ONMpPefeneHnn CUNMbHbIX U
cnabbIX KUCIOT U OCHOBaHUN,
MHOIOOCHOBHbIX KMCITOT U OCHOBaHWUIA.
JTabopatopHas pabota: KucnotHo-ocHoBHOE
TUTpOBaHWe. AnkanumeTpus.
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Paspgen 3. PaBHoBecuUsi B OKUCIIUTENbHO-
BOCCTAHOBUTESNbHbIX NpoLeccax

Tema 7. OkncnuTenbHO-BOCCTAaHOBUTENbHOE
paBHOBeECHE.

OneKTpoaHbIN NoTeHuman. YpaBHeHue
HepHcTta. CTaHgapTHLIN U hopManbHbIii
noteHumansl. BnvsaHne xumuueckmx
B3aUMOEWNCTBUN Ha BEMNYMHY OKUCIIUTENBHO
-BOCCTaHOBUTENBHOrO NnoTeHumnana: pH,
koMnrekcoobpasoBaHue, obpasoBaHne
MariopacTBOpPUMbIX COeaNHEHNN. KOHCTaHTbI
paBHOBECUS] OKUCINTENBHO-
BOCCTaHOBMUTENbHbIX peakuun. CeA3b
KOHCTaHTbl paBHOBECWSI CO CTaHAapPTHbIMM
noteHumanamy. HanpaesneHve peakumm
OKMCNeHWsA-BoccTaHOBNEHMS. DakTopsbl,
BNMSOLLME HA HanpaBneHne OKUCINTENbHO-
BOCCT@HOBMTENbHbIX peakumn. MexaHuambl
OKUCNUTENbHO-BOCCTAHOBUTENMBHbBIX PEaKLMNA.
OCHOBHbIE HEOPraHNYECKNE U OpraHnyeckme
OKUCINUTENMN 1 BOCCTAHOBUTENMN,
NpMMEHsieMble B aHanmae.

JlabopaTopHas paborta: OKucnmTenbHo-
BOCCT@HOBMWTENbHOE TUTPOBAHME.
lMepmaHraHaTomeTpus.

Tema 8. OKMCnUTENbHO-BOCCTAHOBUTENBHOE
TUTPOBaHME.

PacueT 1 nocTpoeHne KpuBbIX TUTPOBAHUS.
dakTopbl, BNMSAIOLWME HA XapakTep KpUBbIX
TUTPOBAaHMS: KOMMiekcoobpa3oBaHue,
KOHLEHTpaLmMs MOHOB BOAOPOAA, NOHHas
cvna. Cnocobbl onpeaeneHnst KOHEYHOM
TOYKM TUTpoBaHus. Hanbonee nasectHble
OKUCIUTENbHO-BOCCTAHOBUTENbHbIE
MHOMKaTopbl. [orpelHoCTV TUTPOBaHUS.
MeToabl OKMCNUTENBHO-BOCCTAHOBUTENIBHOIO
TUTPOBaHMSA: NepMaHraHaToMeTpus,
OnXpomaToMeTpusd, Nogo- U NogumeTpus u
Aap.

JTabopatopHas pabota: OkucnmMTenbHo-
BOCCTaAHOBUTENbHOE TUTPOBAHME. Wopun- un
nogomeTpus.

KoHTponbHas pabota Ne 1. no Teme:
"PaBHOBECUSI B TOMOI€HHbIX Y OKUCITUTENbHO-
BOCCTaHOBUTESbHbIX cucTemax".
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Paspen 4. PaBHoBecus B npoueccax
KOMMnekcoobpasoBaHus

Tema 9. KomnnekcHbie coenHEHUS.

Tvnbl KOMMNEKCHbIX COEONHEHNN,
NCNONb3yeMbIX B aHaNUTUYECKON XUMUN.
Knaccudumkaums KOMANEKCHbIX CoeguHEHNI
Mo xapakTepy B3aumoaencrasns metann-
nurang, no ogHOPOOHOCTM NraHaa u
KomnnekcooobpasosBartens: BHyTpuctepHble
N BHeLWHecepHble KOMMIEKChI,
OAHOPOAHOMNUIraHaHbIE U
CMeLUaHHONNraHaHble, NonMsaepHbIe.
Mprpoaa XMMn4eckomn cBA3m B KOMMNEKCHbIX
coeguHeHusx. Teopus KpucTannyecKkoro
nong. MeTton MonekynsipHbIX opbutanen.
CReKkTpoXuMU4eckui pag nuraHgos.
KonuyecTBeHHble XxapakTepUCTUKM
KOMMJIEKCHbIX COEAUHEHWUI, KOHCTaHTBI
YCTOMYMBOCTU, CTEeNeHb obpasoBaHus
koMnnekca. Knaccndpukaunsa KOMnneKCHbIX
COeIHEHUIN NO TEPMOANHAMNYECKON U
KMHeTu4eckom yctonumeocTn. CBoncTea
KOMMMEKCHBIX COEAUHEHWI, MELOLLnE
aHanMTU4ecKoe 3Ha4YeHne: YCTOMYMBOCTb,
pacTBOPMMOCTb, OKpacka, neTy4yecTb.
MexaHu3wmbl 3ameLLeHUst NMMraHaoB:
accoumnaTMBHBIN U ANCCOLMATUBHBIN.
B0O3MOXHOCTU UCNONb30BAHUSA KOMIMMEKCHbIX
COEOVHEHUI 1 OPraHNYeCKUX peareHToB B
pasnuyHbIX METOA4AX aHanMaa.

Tema 10. KomnnekcoHomeTpuyeckoe
TUTpOBaHMe.

HeopraHuyeckue 1 opraHu4eckne peareHTbl B
KomnnekcoHoMmeTpuun. Cnocobbl
KOMMIIEKCOHOMETPUYECKOIO TUTPOBaHNUS:
npsimoe, o6paTHoe, BbITECHUTENBHOE,
KoCBeHHoe. PacyeT 1 NoCTpoeHne KpuBbIX
TuTpoBaHus. Cnocobbl onpeaenexHns
KOHEYHOW TOYKN TUTPOBAHMUS.
MeTannoxpomHble NHAMKaTopbl U
TpeboBaHus, NpeabsBNsSeMble K HUM.
BaxHelwme yHnBepcarnbHble U
cneunduryeckne MeTannoxpomHble
nHamkatopbl. OWNOKN TUTPOBAHUS.
CeneKTMBHOCTb TUTPOBaHMSA U cnocobbl ee
MOBbILUEHUS.

JlabopatopHasa pabora:
KomnnekcoHoMeTpuyeckoe TUTpOBaHMeE.
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Pasgen 5. PaBHOBecus B reTeporeHHbIxX
cucTemax (npoLecchbl OCaXKaeHUs 1
COOCaXaeHWs)

Tema 11. PaBHOBecus B cucteme pacTBop —
0cafoK.

Ocapgku 1 nx ceorctea. Cxema obpasoBaHus
ocagka. MexaHn3Mbl OCaxXaeHus.
Kpuctannuyeckne n amopgHble 0Caaku.
3aBNCUMOCTb CTPYKTYpbl OCagka OT ero
WHAMBUAOYanbHbIX CBONCTB (PacTBOPMMOCTH,
NONSPHOCTM MOMEKYN) 1 YCNOBUIA OCaXaeHUs
(kOHUEeHTpaUMmM ocaxgaemMoro noHa,
ocaguTensi, CoNneBoro coctaBa pacTsopa u
pH, Temnepatypbl). 3aBUCUMOCTb POPMbI
ocajka OT ckopocTu obpa3oBaHust
NepBUYHBIX YacTuy u nx pocta. dakTopsl,
BNUSIIOLLME HA PpaCTBOPUMOCTb OCa[KOB:
TemnepaTypa, MOHHas cuna, AencTene
OHOMMEHHOrO UOHa, peakuuu
NPOTOHM3aLNK, KOMMIIEKCoobpa3oBaHus,
OKUCINEHNA-BOCCTAaHOBNEHNSA, CTPYKTYpa 1
pas3Mep Jactuu. [oMoreHHoe ocaxaeHue.
CrapeHue ocagka (nepekpucrannmsaumsa un
arperaumsi NepBUYHbIX YacTuL, TEPMUYECKOE
cTapeHue, OCTBarb4OBCKOE CO3pEBAHUE).
Mpu4ymHbI 3arpsa3HeHns ocagka (COBMECTHOe
ocaxaeHve, coocaxaeHue n nocnegytowiee
ocaxpaeHue). Knaccudmkaumsa pasnmyHbIix
BMAOB coocaxaeHus (agcopbums, oKkno3uns,
nsomopcusm n ap.). NMonoxuntensHoe n
oTpuuaTenbHOE 3Ha4YeHME SABMNEHUS
coocaxgaeHusi B aHanunae. Cnocobbl
YMEHbLUEHNST COOCaXaeHus. YcnoBus
Nony4YeHns KpUCTanImyecknx 0Caakos.
OcobeHHOCTN 0b6pasoBaHUs KONITOMAHO-
ONCMEPCHBIX CUCTEM. YCnoBusa obpa3oBaHus
aMopdHbIX ocagKkoB. Mcnonb3oBaHue
KONMMOWOHbIX CUCTEM B XMMUYECKOM aHanuse.

Tema 12. OcagutenbHoe TUTpOBaHME.
PacueT 1 nocTpoeHmne KpmBbIX TUTPOBaHUSA Ha
npuMmepe MetToaa apreHTomeTpun. BnuaHme
agcopbunmn Ha TOYHOCTb TUTPOBaHUS.
BrnvsiHMe pacTBOpUMOCTU COeANHEHUN,
KOHLIEHTpaLmm onpeaensemMbiX NOHOB,
TemnepaTypbl Ha XapakTep KpUBbIX
TUTpoBaHus. Cnocobbl onpeneneHus
KOHEYHOW TOYKMN TUTPOBAHWUS B
apreHTomeTpumn: cnocob Mopa, PasiHca,
donbarapga. Ownbkn TUTPOBaHMS.
ITabopatopHas pabota: OcagutenbHoe
TUTPOBaHME.




Tema 13. 'paBnMeETPUYECKUN METOS,
aHanusa.

CyLUHOCTb rpaBUMETPUYECKOro aHanmsa u
rpaHuLbl ero NpuMeHMMocTu. MNpsamble n
KOCBeHHble MmeToabl onpeaeneHus. Ownbku B
rpaBMMETpPUYECKOM aHannse. BaxHenwne
HeopraHu4eckne 1 opraHnyeckue ocagutenu.
TpeboBaHus k ocaxgaemomn opme.
TpeboBaHus Kk rpaBumMeTpUYECKOn hopme.
TepmMorpaBMMeTpUYECKU aHanms.
AHanutnyeckune Becbl. HyBCTBUTENBHOCTb
BECOB M ee MaTeMaTU4eCKoe BblpaXxeHue.
dakTophbl, BANAOLLME HA TOYHOCTb
B3BELUMBaHUA. TexHMKa B3BELLUMBAHUSI.
JlabGopaTopHas paboTa: paBMmeTpu4ecKnin
aHanms.

KoHTponbHas pabota Ne2 no teme:
"PaBHOBECMKS B reTepOreHHbIX cuctemax u B
npoleccax komnnekcoobpasoBaHus".

WUtoro B cemecTpe (Ha kypce ana 3A0)

ra

KoHcynbTaumu 1 npoMexyToyHasi attectauus
(3aver)

16

32

95,75

0,25

Pasgen 6. lgeHTUdukaumnsa KaTMoOHOB n
aHMOHOB ANSA Ka4YeCTBEHHOIo U
KONUYECTBEHHOro onpeaeneHuns
WHCTPYMEHTaInbHbIMW MeTogaMu

Tema 14. NgeHTudunKaumnsa KaTmoHoB.
INNabopatopHas paboTa: AHanM3 KaTMOHOB |
aHanuMTMYeCcKon rpynnebl.

JNNabopatopHas paboTa: AHanm3 kaToHos |l
aHanuMTUYeCcKon rpynnebl.

JlTabopaTopHasi paboTa: AHanu3 kaTuoHos I
aHanuMTU4eCcKon rpynnebl.

NabopatopHas paboTa: AHanu3 kaTnoHos |V
aHanuMTUYeCcKon rpynnebl.

NabopatopHas paboTa: AHanu3 kaTMoHoB V
aHanuMTUYeCcKon rpynnebl.

JlabopaTtopHas paboTa: AHanu3 kaTnoHos VI
aHanuMTU4eCcKon rpynnebl.

Tema 15. geHTudunKaumsa aHMOHOB U
TBEporo BeLlecTsa.

INabopatopHasa paboTa: AHanu3 aHnoHoB |, I,
[l aHanuTruyecknx rpynn.

INabopatopHas pabota: MigeHTudukaums
BeLLeCcTBa (BeLLeCTB) B TBEPOOM COCTOSIHUM.
TectnpoBaHue no teme "KayecTBeHHbIN
aHanms".




Pasgen 7. SHeKTpOXMMW—IeCKMe mMeToabl
aHanumsa

Tema 16. lNoTeHUNnoOMeTpUYECKUIA MeTo,
aHanuaa.

Mpsimast noteHunomeTpusi. KoceeHHas
NOTEHUMOMETPUS. ANEKTPOabI B
noteHumnomeTpumn. lHgmkaTopHblie
3NeKTpoAbl. ANeKTpoabl CPaBHEHUS.
Onektpoabl 1, 2 n 3-ero poJos.
VloHcenekTuBHbIE aNekTpoabl. YpaBHEHNE
Hukonbckoro. OCHOBHbIE XapaKTepPUCTUKN
NOHCENEKTMBHbIX 9MEKTPOAO0B. DNeKkTpoaHas
dyHkuua. CenektnBHocTb MeToabl
onpeaeneHnst NoTeHUMOMETPUYECKOro
KoadhdpuumMeHTa cenekTMBHOCTU. Bpems
OTKNuKa.

Knaccudmkaunsi MOHCENEKTUBHBIX
3NEKTPOAOB: 3MIEKTPOAbl C FOMOTE€HHBIMU U
reTeporeHHbIMU KpUCTanIM4yeckumm
MeMOpaHamMu, ONeKTpoabl C KECTKOMN
MaTpuLen (CTEKNSAHHbIE SNeKTPOoabI),
3NeKTPOAbl C NOABWXHBIMU HOCUTENSAMN,
epMeHTHbIE N Fra304yBCTBUTESbHbIE
3NeKTpoabl.

MoTeHuMoMeTprYeckoe TUTPOBAHNE.
M3aMeHeHWe aneKkTpoaHoro noTeHunana B
npouecce TMTpoBaHus. Cnocoobbl
0BHapyXeHUs KOHEYHOW TOYKM TUTPOBAHMSI.
Vcnonb3oBaHue peakumii KNCNOTHO-
OCHOBHbIX, OCaXAEHUS,
KoMniekcoobpa3oBaHus N OKUCIEHUS-
BOCCTaHOBEHMUS.

JTabopaTopHas paboTa:
MoTeHuMoMeTprYeckoe TUTPOBAHNE.
JlTabopaTopHasi paboTta: MloHoMeTpus.

Tema 17. KoHgyKkTOMETpUYECKUN METOS
aHanusa.

TeopeTunyeckue OCHOBbI MeToAa.
OnekTpuyeckasi NPOBOAUMOCTb, U3MepeHUue
3NEKTPMUYECKON MPOBOANUMOCTU. 3aBUCMMOCTb
3ANeKTpUYEecKon NPoBOANUMOCTM dfeKTponuTa
OT pa3nu4HbIX drakTopos. Knaccudukauus
KOHOYKTOMeTpuyecknx metogos. Obnactu
NPUMEHEHNST KOHOYKTOMETPUMN.
AHanutTnyeckas KOHOYKTOMETPUS.
KoHaykTOomMeTpuyeckoe TUTPOBaHME.
AnnapaTypa ons KOHOyKTOMEeTpUYeCcKnx
n3mMepeHui.

JlabopaTtopHas pabota: Npsamas u kocBeHHas
KOHAOYKTOMETpUS.




Tema 18. BonbTamnepomeTpusi.
MHankaTopHble anekTpoabl U
Knaccudukaums BonibTaMnepoMeTpUYecKmX
meTonoB. MNonaporpacdus. MNpenmyuiectsa u
HedoCTaTKM PTYTHOrO anekTpoga. [NonyyeHne
N XapakTepucTmka BONbTamnepHOn KPUBOM.
MpegenbHbIn gMddy3HbIN TOK. YpaBHeEHME
MnbkoBunya. MNMoTeHuman nonyBosiHbI.
dakTophbl, BNVAIOLLME Ha BENNYNHY
noTeHumMarna nonyBosiHbl. KonnyecTBEeHHbIN
nonsiporpaduyecknin aHanus. Ycnosusi
npoBeAeHus nongporpaduyeckoro aHanmaa.
AmnepomeTpuyeckoe TuTpoBaHue. CyLLHOCTb
mMeToda. AMNepomMeTprnyecKkoe TUTPOBaHNE C
OAHVM W ABYMS UHOANKATOPHbBIMMN
nonsapun3oBaHHbIMK anekTpodamu. Beibop
noTeHumMana MHAMKaToOpHOro anekTpoaa u
Hanaraemoro HanpsXeHus npu
NCNONb30BaHUN ABYX UHONKATOPHbIX
3NeKTpoAoB. Buabl KpMBbLIX TUTPOBaAHUS.
JlabopatopHasa pabota. Konnoksuym Ne 2 no
Teme: "OneKkTpoXnMmnyeckne MeToapbl
aHanusa".

ra

Paspgen 8. MeToabl aToOMHOWM ONTUYECKON
CMeKTpocKonun

Tema 19. ATOMHO-3MUCCUOHHBLIN METO.,
CnekTtpbl atomoB. OCHOBHbIE U
BO30Y>XOEHHbIE SNEKTPOHHbIE COCTOSHMS
aTOMOB, XapakTepPUCTUKN COCTOSTHUM.
OHepreTudeckme nepexonbl. NMpaeuna
otbopa. XapakTepuUcTukM CnekTparnbHbIX
TNNHWIA: MONOXEHMWE B CMNEKTPe,
WHTEHCMBHOCTb, NonywmnpuHa. Ceasb
WHTEHCMBHOCTM C YNCIIOM MU3My4atoLmnx
yacTtumu.

MpuHUMNuaneHas cxema aToOMHO-
3MUCCUOHHOTO cnekTpoMeTpa. IcTouHMKN
aToMu3aumun n BO30YXOEHUA: aNeKTpuyeckne
pa3psiabl (AyroBble, UCKPOBLIE, MOHMKEHHOTO
OaBneHus), NnaMeHa, nrnasMmeHHble
NCTOYHMKK (NNIa3MOTPOHbI, MHAYKTUBHO
cBsi3aHHas nnasma), nasepbl. VIX OCHOBHbIE
XapakTepUCTUKK: TeMmnepaTypa, CoCTaB
aTMmoccepbl atToMmusaTopa, KOHLEeHTpauus
3NEKTPOHOB.

dursnyeckme n xMMmmyeckume npoLeccol B
aTtomusaTopax. CnekTpanbHble 1 pu3amnko-
XUMMYECKME NMOMeEXU, CrnocoObl X
ycTpaHeHusi. OcobeHHOCTM NoAroTOBKN
npoObl 1 ee BBeAEHUSA B aTOMU3aTOpb!
pasnu4yHoro Tnna. KayecTBeHHbIN K
KONMUYECTBEHHbIN aHanM3 aTOMHO-
3MUCCUOHHBLIM MeToaoM. MeTpornoruyeckme
XapakTEPUCTUKN U aHanUTUYECKNe
BO3MOXXHOCTW. [puMepbl NpakTU4eCcKoro
NPUMEHEHNS aTOMHO-3MUCCUOHHOIO MeToaa.




Tema 20. ATOMHO-aBCOPOLIMOHHBIV MeToA,.
MpuHUMNUaneHas cxema aTOMHO-
abcopbunoHHOro cnekTpomeTpa.
AToMM3aTOpbI (MaMeHHbIE N HEMMaMEHHbIE).
VICTOYHUKM n3nyyveHmns (namnbl ¢ NosbiM
KaTo4oM, UCTOYHMKM CMIOLLHOMO CMeKTpa,
nasepbl), UX XapaKTePUCTUKM.
CnekTpanbHble U hrU3MKo-XuMu4eckme
nomMexu, cnocobbl UX yCTPaHEHWSI.
Bo3MOXXHOCTW, AOCTOMHCTBA U HeJocTaTku
MeToAa, ero CpaBHEHWe C aTOMHO-
3MUCCUOHHBLIM MeTooM. MeTponormyeckue
XapaKTepUCTUKMN.

Mpumepbl NPakTUYeCKOro NpUMeHeHUs
aToOMHO-abcopbunoHHoro Mmetoaa.

Pasgen 9. MeTtoabl MonekynspHown
ONTUYECKON CNEKTPOCKONUM

ra

Tema 21. MonekynsipHas abcopbLuMoHHast
cnekTpockonusi (cnekTpodoTomMeTpus).
3aKoHbI MOrnoLEHNsT ANEKTPOMarHMTHOro
N3My4YeHnst N cnocoObl NX BbIpaXkeHWs. 3aKkoH
Bbyrepa-JlambepTta-bepa. Matematunyeckoe
Bblpa)KeHNe 3TOro 3akoHa. BenuuumHel,
xapaktepuaytowue nornoweHne. OCHOBHbIE
NMPUYUHBI OTKITOHEHNST OT OCHOBHOIO 3aKoHa
CBETOMNOrMoLweHns (MHCTPYMEHTAarbHbIE U
HPU3NKO-XMMUYECKUE).

MpuHUMNuaneHasa cxema npubopa.
Knaccudurkauusa annapatypbl C TOYKU 3peHUS
cnocoba MoHoxpomaTtmaaumm (PoToMeTpbl,
cnektpodoTomeTpbl). CBA3b XMMUYECKON
CTPYKTYpbl COEANHEHNSsI C aBCOPOLMOHHBIM
cnekTpoM. Cnocobbl Nony4YeHns oKpaLleHHbIX
coeavHeHun. doTomeTprnyeckue
aHanuTu4eckue peareHTbl, TpeboBaHusA K
HMM. Cnocobbl onpegeneHns KOHLEHTpaLmMm
BeLecTB. MilamepeHme BbICOKUX, HU3KNX
ONTUYECKMX NITOTHOCTEN
(anddepeHumnanbHbIn meToa). AHanu3
MHOTFOKOMMOHEHTHbIX CUCTEM.
CnekTpooTOMETpMSA Kak MeTof,
nccrnefoBaHusi peakuuin B pacTBopax
(koMmnnekcoobpasoBaHus, NPOTOMUTUYECKNX,
arperauun), conpoBoXaatoLmxcs
N3MEHEHMEM CMEKTPOB MOrMOLLEHUS.
MeTponoruyeckue xapakTepuUcTUKM n
aHanuMTu4eckne Bo3MOXHoOCTU. Mpumepbl
NPaKTUYECKOro NPUMEHEHNS.

JlabopaTtopHasa paboTta. PoTokonopmMmeTpus.
ITabopatopHas paboTa.
CnekTpodotomeTpus.

Tema 22. MeTtoap! konebaTtenbHom
CreKkTpocKkonuu.

KonebatenbHble cnekTpbl Monekyr. Ux
ocobeHHocTu. Knaccudmkaums metogos no
cnocoby nonyyeHus konebaTenbHbIX
cnektpoB (UK n KP-cnektpockonus).
MpuHUMNUaneHas cxema npubopa.
OCHOBHbIE TUMbl UCTOYHNKOB M3Ny4eHUs,
OEeTEeKTOpOoB.

KauyecTBeHHbI (MONEKyNAPHbIA, CTPYKTYPHO-
rpynnoBoOn) N KONMYECTBEHHbLIN aHanNu3
meTtoaamu K- n KP-cnektpockonun.




Tema 23. MonekynsapHas nioMUHeCLEeHTHas
creKkTpockonus.

Knaccudurkaumsa BMaoB noMMHECLLEHLUMN MO
NCTOYHMKaM BO30OYXaeHUs
(xemunroMmnHecLeHUNA. BUONIOMUHECLIEHLUS,
3NEKTPONIOMUHECLIEHLINS,
OTONOMUHECLIEHLIMA U OP.); MEXAHU3MY U
ONUTENBHOCTY cBeYeHusi. PriyopecueHuns n
dochopecueHUnsa. 3aKkoHbl IIOMUHECLIEHLINN.
dakTophbl, BNINSAKLWME HA UHTEHCUBHOCTb
NOMUHecLeHUuK. TyleHne NioMUHECLIEHLNN.
AnnapaTypa NOMUHECLIEHTHOIO aHanusa.
MpakTuyeckoe NnpuMmeHeHne
TNIOMUHECLIEHTHOrO aHanmaa.

Tema 24. HecbenomeTtpunyeckmii n
TypObnanmeTpmnyeckuin MeToapl aHanmaa.
TeopeTuyeckme OCHOBbI MeToAa.
OcobeHHOCTM KOMMOMAHBLIX PAcTBOPOB.
Cnocobbl nonyyYeHns KonmonaHblx
pacTBOpOB. AnnapaTypa Afsl NPOBeAeHS
HedenIoMeTpU4ECKoOro un
TYypOnanmeTpmn4eckoro aHanm3os.

Tema 25. MNonapumeTpuyecknii n
pedpakToOMEeTpMYECKiA MeToabl aHanunsa.
TeopeTuyeckne OCHOBbI
nonspuMmMmeTpuyeckoro metoga. lNonyyeHne
NnoCKONonsipu3oBaHHoro ceeta. MNpuHumn
NoNspUMETPUYECKNX U3MEPEHUI.
3aBMCMMOCTb yrna BpaLleHUsi NITOCKOCTU
nonspusaLmm nNockononapmn3oBaHHOro ceeTa
OT pas3nuyHbIX akTopoB. Annapartypa and
NoNspUMETPUYECKNX U3MEPEHUI.
TeopeTnyeckme OCHOBbI
pedpakTomeTpuyeckoro meToaa.
lMpenomneHne ceeTa Ha rpaHule pasgena
OByx das. [NokasaTternb NnpenoMneHumns.
3aBMCMMOCTb NokasaTens NpenomrieHns ot
pasnuyHbIX chakTtopos. Nonspusauuns n
pedpakuusa. AnnapaTtypa ans
pedpakToMeTpuyeckux onpeaeneHunin.
lMpakTnyeckoe npuMeHeHe
nonspuMeTPUYECKUX U
pedpakTOMEeTPUYECKUX N3MEPEHUN.
JlabopatopHas paboTa: PedpakroMeTpusi.
KoHTponbHas pabota Ne 3. no Teme:
"OnTnyeckne metoabl aHanmnsa".

ra




Pasgen 10. XpomaTorpadudeckne metoapl
aHanusa

Tema 26. Knaccudmkaums
Xpomarorpagu4eckmx MeToaoB no
npMMeHseMbIM hasam, MexaHu3mMam
pasgeneHns n TexHuke
XpoMaTorpagumyeckoro aHanusa.

Cnocobbl nonyyeHusa xpomaTorpamm
(cbpoHTanNbHLIN, BbITECHUTENBbHbIN,
AMNIOEHTHbIN).

MonekynspHo-agcopbuuoHHas
xpomartorpadus. MNonapHblie 1 HenonsapHble
HenoABWkHbIe dhasbl 1 NPUHLMMNBI X BbIGOpA.
MoaudurumpoBaHHbie cunukarenu Kak
copbeHTbI. [NoaBwkHbIE hasbl 1 NPUHLMMBI UX
BblibOpa.

MoHoobmeHHas xpomaTorpadgus. CtpoeHune
1 pr3MKO-XMMU4ECKMEe CBONCTBA
NMoHoobmeHHMKOB. loHoOOOMeHHoe
paBHoBecue. CenekTMBHOCTb MOHHOIO
obMeHa 1 hakTopbl ero onpegensowue.
O6nactn npuMeHeHNs1 MOHOOOMEHHON
xpomatorpadun.

OcapgoyHas xpomaTorpacums. lNnockocTHasi
xpomartorpadgus. ObLume npuHUUNbI
pasgeneHuns. Cnocobbl nony4yeHus
NIOCKOCTHBIX XpoMaTorpamm (BOCXOASALLMNA,
HUCXOASALUNIA, KPYrOBOW, ABYMEPHBIN).
PeareHTbl 4N NposiIBNEHNs XpomaTorpamm.
BymaxHas xpomaTtorpadusi. MexaHuambl
pasgeneHus. MNMoasukHble dasbl.
MpenmyuwiecTBa 1 HEOOCTATKN.
ToHkocnovHasa xpomatorpadusi. MexaHuambl
pa3genennsi. CopbeHTbl 1 NogBmKHbIE ddasbl.
O6nacTtn npMmeHeHus.
OkncnuTenbHO-BOCCTaHOBUTENbHAS
XpomaTorpadwms.

10

rA

Tema 27. a30Baga 1 XnaKoCTHas
Xxpomarorpaduu.

"a3o-agcopbumoHHas (razoTBepaodasHas) n
ras3o->XWaKocTHas xpomaTtorpadus.
Cop6eHTbl 1 HocuTenu, TpeboBaHMA K HUM.
MexaHuam pasgeneHus. Cxema razoBoro
xpomatorpada. KonoHku. [letektopbl, nx
YYBCTBUTENBHOCTb U CENEKTUBHOCTD.
Ob6nacTtn NnpMMeHeHs ra3oBoN
xpomarorpaduu.

Buabl XXngkocTHom xpomatorpadum.
lMpenmyLecTBa BbICOKOI(PEKTUBHON
XnOKocTHOM xpomaTtorpadum (BIXKX).
Cxema XMAKOCTHOro xpomartorpada.
Hacocsbl, koroHkn. OCHOBHbIE TUMbI
OETEKTOPOB, UX YYBCTBUTENBHOCTb U
CEeneKTUBHOCTb.

JlTabopaTopHasi paboTa. TOHKOCNONHAA 1
NOHOOOMEHHas xpomaTorpadusi.

10

WUtoro B cemecTpe (Ha kypce anga 3A0)

17

17

83

KoHcynbTauumn n npoMexyTovHasa atrecrtaums
(Ok3ameH)

2,5

24,5

Bcero koHTakTHas pab6ota u CP no
AUCLMNNUHe

84,75

203,25

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHme y4eGHbIM MaHOM He NPeayCMOTPEHO




5. ®OHA OLIEHOYHbIX CPEACTB AN NPOBEQEHUSA MPOMEXYTOYHOW ATTECTALIUU

5.1 OnucaHue nokasarenemu, KputepueB U CuctemMbl oLl eHNBaHuA pe3ynbTaTtoB Oﬁy‘-leHVlﬂ

5.1.1 NMokasaTtenu oLueHUBaHUA

Kon HanmeHoBaHne oueHO4YHOro
MokasaTenu oueHnBaHNSA pe3ynbTaToB 0by4eHus
KoOMMeTeHuMn cpencrtea
PackpblBaeT cyTb TEOPETUYECKNX OCHOB XMMUYECKNX, (PUINYECKNX U
N3MNKO-XMMUYECKNX METOAOB aHanuns3a.
® A Bonpockl Ans yctHoro
cobecenoBaHusi
BblumcnsieT KoHLeHTpaumm BELLECTB (MOHOB) B pa3nMyHbiX 06bekTax Ha
OMK-2 OCHOBE 3aKOHOB aHaNMTUYeCKUX MeTO0B.

BbibupaeT meToq (MeToanKy) aHanmsa, NpoBOANT CTaTUCTUYECKYHO
06paboTKy 3KCNepMMeHTanbHbIX AaHHbIX C UCMOMb30BaHNEM
MaTemMaTU4eCckux METOL0B NPU peLleHnn 3agad B npodeccroHarnbHom
AeATeNnbHOCTH.

MpakKTUKo-OpUEHTUPOBaHHbLIE
3agaHus

PackpblBaeT TeopeTMYeCckne OCHOBbI COBPEMEHHLIX METOA0B aHan13a
pasnmnyHbIX OOBHEKTOB 1 METOAOB UHTEPNPETALUN pe3ynbTaToB
3KCMEepPUMEHTanbHbIX AAHHbIX.

BbluncnsieT konmnyecTBo (KOHLEHTpaUMIo) BellecTBa B 0bbekTe,
OlIK-5 MCnonb3ysi KanMbpPOBOYHbIN rpadmk B KoopaAMHaTax: aHanuTU4eCcKni
CurHan - KOHUeHTpauus.

BbibrpaeT metoa (MeToauKy) BbIMONMHEHUS] UIBMEPEHUI KOHLIEHTPALNIA
BELLECTB (MOHOB) B pa3nmyHbIX 0ObLEKTAX U MHTEPMNPETUPYET pe3ynbTaThbl
3KCNEepPUMEHTAanNbHbIX AaHHbIX.

Bonpocbl ans ycTHoro
cobecenoBaHus

MpaKTUKO-OpUEHTUPOBAHHbIE
3agaHus

5.1.2 Cuctema n KpuTepum oLeHUBaHUA

Kputepun oueHnBaHUA CHOPMUPOBAHHOCTY KOMMNETEHLMIA

LLikana oueHmnBaHusA

YcTHoe cobecenoBaHve MncemeHHas paboTta

MonHbIN ncyepnbiBaloLWLMIA OTBET,
nokasblBaloLLMiA NOHMMaHWE npeagmeTa.
OpueHTnpyeTCsi B OCHOBHbIX TEPMUHAX,
3HaKOM C OOMNOSTHUTENbHOW NUTEPaTYpPoOn,
npaBuUnbHO OTBEYAET Ha AOMNOSTHUTENbHbIE
BOMPOCHI.

CTyneHT nokasbiBaeT npaBuIbHoe

5 (oTnmn4HO) NnoHMMaHune ycnoBusa 3agadun, Brnageet
HaBbIKaMu aHanu3a ycrnoBus, BbIbopom
HY>KHbIX 3aKOHOB 1 hOpMyn Ans ee
peLueHus.

YMeeT npaBusibHO 06BbACHUTL
TeopeTn4eckne OCHOBbI aHaNMUTUYECKNX
MEeTOA0B M NpaBuIbHO BblIbpaTb MeToA
aHanusa.

CTaHgapTHbIN OTBET, JIMLLEHHbIN
nHanBMayanesHocTu. [lonyckaeT
He3HauUTenbHbIE NMOrPELUHOCTN NpU OTBETE
Ha BOMNPOCbI.

CTyOeHT nokasblBaeT OCTAaTOYHOE
NnoHMMaHue ycrnoBus 3agayn, Bnageet
HaBbIKaMu aHanm3a ycrnoBus, nytaeTcs B
BblOOpE HY>XHbIX 3aKOHOB M hOopMyn A5 ee
4 (xopoLuo) peLieHns.

YMeeT npaBunibHO 06BbACHUTL
TeopeTU4eckme OCHOBbI aHaNUTUYECKMX
METO40B M NpaBuIbHO BbIOpaTb MeTOA
aHanuaa.

HenonHbln OTBET, UMEIOT MECTO
Hebonblume npobenbl B 3HAHUSAX.
[onyckaeT norpeLHocTy Npu OTBETE Ha
BOMPOCHI.

Moka3sbiBaeT 3HaHUsi y4ebHOro matepmana
B MUHMManbHOM ob6beme. [lonyckaeT

3 (ynoeneTtsopuTtensHo) | 6onblioe KOMMHYECTBO HENPUHLIMNNANBHbLIX
oLmnbok. MoxeT yCTpaHUTb NX C MOMOLLLbIO
npenogasaTens.




CTy[eHT nokasbiBaeT He10CTaTOYHOE
NoHWMaHWe yCroBusa 3afaqu, nyTaeTcs B
BbIGOpe HYXHbIX 3aKOHOB M DOpPMYN ANs ee
peLleHus.

HenonHbin OTBET, €CTb OLUNOKN B
N3NOXEHUN HECKONbKUX TeMm. [yTaeTcs B
TEepMUHaXx.

2 (Hey[OBMNETBOPUTESNBHO) [ METOA0B 1 HE MOXET NPaBuUIbHO BbIGpaThb

He moxeT oTBETUTL Ha Bonpoc 6e3
NnomMoLLM 3k3ameHaTopa. MHOro4YMcneHHble
rpybbie ownoku.

He noHumaeT ycrnoBue 3agayum, He MOXeT
NpeanoXnTb BapuaHTbl pelleHus. He 3HaeT
TEOPETUYECKMNX OCHOB aHaNMTUYECKMX

MEeTO[ aHanm3a nog KOHKPETHbI OObEeKT.

MonbiTKa cnMcbiBaHUs, MCMONb30BaHNA
Hepa3peLlleHHbIX TEXHUYECKNX yCTpOVICTB
U Nofb3oBaHWe NOACKa3Kom apyroro
vyernoBeka.

3auTeHo |-|OJ'Iy‘-IeHbI nonoXxuTternbHble pe3yrnbTaTbl

BbINorHeHbl 1 3a4TeHbl Bce nabopaTopHblie
paboTbl cornacHo pabo4yer nporpaMmme.

Npu BbINOJTHEHNE KOHTPOJIbHbIX pa60T,
OTBETOB Ha BOMPOCbI KOJ1IJTOKBUYMOB.

He 3auteHo oTpuuaTternbHble UM 4YaCcTtu4yHo

BbInonHeHbl (HaCTUYHO BLIMOSHEHbI), HO He
3a4TeHbl Bce nabopaTtopHble paboTbl
cornacHo paboyert nporpamme. [onyyeHsl

oTpuuaTenbHble pe3ynbTaThbl Npu
BbIMOSIHEHME KOHTPOIbHbIX PaboT, OTBETOB
Ha BOMpPOCH! KOSIIOKBUYMOB.

5.2 TunoBble KOHTPOIbHbIE 3a4aHUA MU UHbIE MaTepuanbl, Heo6xoAnMbIe ANA OLEeHKN 3HaHUW, YMEHUH,
HaBbIKOB U (MNK) onbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPOSIbHbLIX BONPOCOB

Ne n/n | dopMynmnpoBKM BONpOCOB
Cemectp 3

1 OCHOBHbIE NMOHATUSA aHaANUTUYECKOW XUMUN.

2 BnusHue anekTpocTaTu4eckux B3anMO4eNCcTBUIN Ha paBHOBeCHE.

3 BnunsHue xmumunyeckunx B3anMogencTBuin Ha paBHOBeCHE.

4 PacuyeT pH B pacTBopax CunbHbIX U criabblx KUCNOT 1 OCHOBAHWIA.

5 KoHUEeHTpauuoHHble KOHCTaHTbl ANs ONMCaHUS PaBHOBECUN B pearbHbIX CUCTEMAX.

6 BnusiHne pH Ha gnccoumaumio cnabbix O4HOOCHOBHbBIX KUCHIOT.

7 BnusiHne pH Ha gnccoumaumio cnabblx ABYXOCHOBHbIX KUCIOT.

8 MexaHn3m rugponusa. KonnyectBeHHble XapakTepUCTUKM NpoLecca rmaponnsa: KOHCTaHTa rmaponmnsa,
cTeneHb rmgponunsa.

9 BbluncrneHve pH B pactBopax ruponusyomxcsa conen.

10 BydepHble cucrembl. MexaHmam 6ycepHoro AencTBus.

11 Pacuet pH B 6ydhepHbix cuctemax. NoHaTne o BydepHon emkocTh. Beluncnernme 6ycdepHorn eMkocTu.

12 Knaccudukaums TMTpuMeTpmuyecknx MeToaoB aHanmsa.

13 Teopuun KMCIOTHO-OCHOBHbIX MHONKATOPOB.

14 YpaBHeHue HepHcta. CTaHgapTHbIN 1 bopMaribHbIi NoTeHumMarnbl.

15 BnusiHne xvMMm4ecknx B3anMoO4eNCTBUIN HA BENUYUHY OKMCUTENbHO-BOCCTAHOBUTELHONO NoTeHumana: pH,
koMnnekcoobpasoBaHne, obpasoBaHve ManopacTBOPUMbIX COEANHEHNIA.

16 Mpupoaa XxMMMYecKomn CBA3N B KOMMSIEKCHbIX COeAMHEHNSX C TOYKM 3PEHNS TEOPUM KPUCTaNIMYeckoro nosns.

17 Mpupoga )SVIMVNeCKOVI CBS3M B KOMMIEKCHbIX COEANHEHMUSAX C TOYKN 3pEHNS MeToAa MOSEKYNAPHbIX
opb6uTanen.

18 Cxema obpasoBaHus ocagka. MexaHn3Mbl OCaXaeHus.




19 dakTopbl, BAMSAIOLME HA NONHOTY OCaX4eHUs 0CaaKoB.

20 MpuunHbl 3arpssHeHns ocaakos. Knaccudukauus pasnmyHbIX BUAOB COOCaXKAEHMS.

21 Cnocobbl yMEHbLUEHNSI COOCaXAEHWS.

22 KonnyecTBeHHbIN aHanua. 3agayv KonMyecTBeHHoro aHanuaa. Metoabl KonMyecTBeHHOro aHanmaa. PacyeTsl B
KONMMYeCTBEHHOM aHanuse.

23 XapakTepucTvka TUTpUMeTpU4eckoro aHanumsa. Peakuuu, ncnonssyemMble B TUTPUMETPUYECKOM aHannse.
Knaccudukaumsa MetogoB TUTPUMETPUN.

24 OCHOBHOW 3aKOH B TUTPUMETPUYECKOM MeToAe aHanu3a. PacuyeTsl B TUTpUMETpUN.

o5 KucnoTtHo-ocHoBHOEe TupoBaHue. Knaccudumkauma metoga. CtaHgapTHble pacTBopbl. BblumcneHne
KOHLIEHTpauun BOOOPOAHbLIX MOHOB, pH B pacTBopax 3r1eKTposivToB.

26 TuTpoBaHWe CUNBHOW KMCNOTbI CUIIbHBIM OCHOBaHWeM. KprBble TUTPOBaHMS.

27 TutpoBaHue crnabblx KUCNOT CUMbHLIMW OCHOBaHUSAMUW. TUTPOBaHUE CUMbHbIX KUCMOT cnabbiMm OCHOBaHUSAMM.
KpvBble TUTpOBaHMS.

28 TutpoBaHue crnabblx KMCNOT cnabbiMy ocHoBaHUAMU. KpuBble TUTPOBaHMS.

29 NoHHasa Teopurs KUCOTHO-OCHOBHbIX MHANKATOPOB.

30 XpomocpopHas Teopust KUCIOTHO-OCHOBHbIX NHAMKATOPOB.

31 OkncnuTensHo-BOCCTaHOBUTENbHOE TUTPOoBaHue. KprBble TUTPOBaHMS.

32 MeToabl 06Hapy>XeHUs1 KOHEYHON TOYKN OKUCIINTENbHO-BOCCTAHOBUTENBHOIO TUTPOBAHWS.

33 KomnnekcoHomeTpuyeckoe TuTpoBaHue. KpyBble TUTPOBaHWUS.

34 MeToabl 06Hapy>keHUs1 KOHEYHON TOYKN KOMMIIEKCOHOMETPUYECKOrO TUTPOBaHMS.

35 YcnoBusa ocaxaeHns Kpuctaniamyeckmx ocagkoB. YCnoBus ocaxaeHus amopdHbIx ocagkos. CoocaxaeHue.

36 OcobeHHOCTU KONNOWAHbIX PacTBOPOB U CNOCOGLI MX NOMYYeHUS.

37 OcaputensHoe TutpoBaHue. KpmBble TUTPOBaHMS.

38 MeToabl 06Hapy>xeHUs1 KOHEYHON TOYKN OCaAUTENBHOro TUTPOBAHMS.

39 CyLWHOCTb rpaBMMETPUYECKOro aHanmaa. Tunbl rpaBUMeTpUYecKnx onpeaeneHun.

40 Teopus ocaxxgeHus B rpaBUMETPUYECKOM METOAE aHanusa: Belbop ocagmuTens, NoNnHoTa OCaXaeHwus,
MexaHn3m obpa3oBaHVs 0CaaKoB.

41 O6Lan xapakTepucTrka noTeHuMomMeTpuyeckoro aHanunsa. Knaccudukauust MeToaos.

42 OnekTpofbl B noTeHUMOMETpuU. MIHAMKaTOpHbIE anekTpoabl. AnekTpodbl 1-ro, 2-ro, 3-ro pogoB. ANekTpoabl Ha
WOH BOoZopoaa.

43 OneKkTpoabl CPaBHEHUS.

44 MoTeHuuomeTpunyeckoe TuTpoBaHme. Cnocobbl onpeaeneHns KOHEYHOM TOYKM TUTPOBAHNS.

45 NoHcenekTnBHbIE anekTpoabl. OCHOBHbIE XapaKTEPUCTUKN MOHCENEKTUBHBIX 3MEKTPOOOB.

46 Knaccudukaums MOHCENEeKTUBHbIX 3NeKTPOaO0B.

47 KoHgykTomeTpus. MNpsamasa n kocBeHHasi. XapakTepucTnka MeTogoB.

48 KoHgykTomeTpnyeckoe TuTpoBaHue. CylHOCTb MeToda. OnpegeneHme TOUKN 3KBUBANEHTHOCTM MO
3NEKTPONPOBOAHOCTW.

49 KpvBble KOHOYKTOMETPUYECKOrO TUTPOBAHWS, UX TUMbIl. [puMepbl KOHAYKTOMETPUYECKOro TUTPOBAHMS.

50 TeopeTunyeckre oCHOBbI BONbTaMNePOMETPUYECKOro aHannsa. YpasHeHne Unbkosuya.

51 OnpepgeneHye KOHUEHTPaLMM BELLECTB B paCTBOPE BONIbTAaMNEPOMETPUYECKMM METOLOM.

52 TeopeTnyeckme OCHOBbI METOAA 3MUCCUOHHOW criekTpockonum (3C)

53 KayecTBeHHbIN 3MUCCUOHHbLIN aHanus.

54 KonuuyecTBeHHbIN cnekTpanbHbIN aTOMHO-3MUCCUOHHBIN aHanma. PoTorpaduyeckme MeToasbl.

55 KonnyecTBeHHbIN cnekTpanbHbI aTOMHO-3MUCCUOHHbLIN aHanu3. PoToaneKkTpnyeckme metoapl.

56 TeopeTnyeckue 0CHOBbI MeToAa aTOMHO-abCcopOLUMOHHOM CNEKTPOCKOMNUK.

57 Cnocob6bl onpegeneHns KOHLUEHTpaLumm BeLLeCTB C MOMOLLbI0 aTOMHO-abCcopBLMOHHOM CNEKTPOCKONUM.

58 TeopeTunyeckme ocHOBbI HOTOMETPUYECKMX METOA0B. OnTuyeckme CBOMCTBa OKpaLLEHHbIX PacTBOPOB. 3aKOHbI
NpoxXoXaeHns ceeTa Yepes BellecTBO. MonapHbI koadduumeHT abcopbumm (nornoweHuns).

59 LiBeT pacTtBopa. CnekTpbl NOrnoLieHusi. Beibop ycnoBuin ansi KONOpPUMETPUYECKMX onpeaeneHni. MNMpuyinHb
OTKINOHEHMS OT OCHOBHOIO 3aKOHa hoToMeTpUn.

60 XapaKTepuCcTuKa OCHOBHBIX Y3I10B, MMEIOLLMXCS BO BCEX CMEKTPanbHbIX npubopax.

61 Cnocobbl u3aMepeHus MHTEHCMBHOCTU cBeTonornoleHns. BudyanbHble MeToabl.
DOTOINEKTPOKONOPUMETPUYECKME METOAbI.

62 AnnapaTtypa Ansa oTo3MeKTPOKONoOpUMEeTpUYecKMx namepeHnin. OgHonyyesble hOTOINEKTPOKONOPUMETPbI.

63 doTomMeTpmyeckme MeToabl onpeaeneHns KoHLeHTpauum BewecTs B pacTBope.

64 MpoucxoxaeHne MK-cnektpos. Obnactu UK-cnekTpa.

65 Peructpaums UK-cnekTtpos. MNpumeHeHne UK-cnektpomeTpun




Teopequecme OCHOBbI TOMUHECLEHTHOIo MeToda aHanunaa. KJ'IaCCI/I(*)VIKaLI,Mﬂ NIOMUHecCUeHUnn.

66
ﬂlOMVIHOGbOpr. MexaHn3m BO3HUKHOBEHMS NIOMUHECLEHLINN.

67 3aKkoHbl NIOMUHECLEHLMK. TylLEeHNe NMIOMUHECLIEHLIMM.

68 Annapatypa Ans NoMUHECLEHTHOro aHanusa. dnyopumeTtpbl. CnekTpodonyopumeTpsbl.

I"IpaKTquCKoe npuMeHeHune NioMnMHeCcLeHTHOro aHanmsa. COpTOBOI;I JNIHOMUHECLEHTHbIN aHanua.

69 o . .
JlioMrHecLieHTHaa MUKpocKonus. Ka4eCcTBEHHbI 1 KONMYECTBEHHbIN JIIOMUHECLIEHTHbIN aHanms.

70 TeopeTnyeckue 0CHOBbI HEHENOMETPUYECKOrO U TYpPOMOUMETPUYECKOrO METOL0B aHanmaa.

MeToabl onpeaeneHns KOHLEHTpaLMK BELLECTB B pacTBOPE C NMOMOLLbI0 HedpenoMeTPUYECKoro u

71
TypOUOMMETPUYECKOrO METOLO0B aHanusa.

72 Annapatypa ans nposeaeHus HedbenoMeTpUIeckoro 1 TypbranMeTpuyeckoro MeToAoB aHanvaa.

73 Monspusaums monekyn. BeiBoa dopmynel JlopeHu-flopeHTua.

TeOpeTVI‘-IeCKVIe OCHOBbI pe(bpaKTOMeTpVI‘-IeCKOI'O mMeToAa aHanmsa. lNokasatenb npenomMmneHus. 3aB1CMMOCTb

74
nokasarternd npenomMneHna ot pasfimyHbiX q:)aKTODOB.

75 MpakTuyeckoe npuMeHeHne pedpakToOMETPUM.

TeopeTunyeckme ocHOBbI XpoMaTorpadmyeckoro metoga aHanusa. Knaccndukaums xpomaTtorpaduyeckmx
MEeTO[0B.

76

77 Buabl xpomatorpadum no MexaHnsamam pasgenexHus. MonekynspHo-aacopbumnoHHasi xpomartorpadms.

78 MoHoobmeHHast xpomaTorpadusa. OcagovHas xpomaTorpadus.

79 TeopeTnyeckne oCHOBbI XpoMaTorpadmMyeckoro aHanmaa rasos. [puHUMnN razoBor xpomartorpaguun.

80 Annapatypa ans rasoBomn xpomaTorpadum.

81 PacnpenenutenbHas xpomatorpadusi. OkMcnmTenbHO-BOCCTAHOBUTENbHAsS XpomaTtorpadusi.

82 Oco6eHHOCTU 1 BUAbI BbICOKOI(EHEKTUBHOW XKUOKOCTHOW XpomaTorpadun.

83 Annapatypa Ans BbICOKO3(EKTUBHOM XXMAKOCTHOW Xpomartorpadguu.

5.2.2 TunoBble TecToBble 3aAaHuUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OpPUEHTUPOBaHHbIe 3adaHusA (3agaym, Kemcbl)

1. HaBecky 0,1506 r TexHM4eckoro 6pomuaa kanusa pacteopunu B Boge un ottutposanu 22,0 cm3 0,05 H.
pactBopoM Hg(NO3)2 (K=1,0107). Beluncnntbe maccoByto gonto KBr B ob6pasue.

2. HaBecky 2,8530 r xnopuaa HaTpusi pacTBopunv B MepHou konbe emkocTtbio 500 cm3. Ha TntposaHue
20,00 cm3 pactBopa uspacxogosanu 19,95 cm30,1 H. pactBopa Hg(NO3)2. (K=1,0550). Bbiumcnntb maccoByto SO0
xnopuaa HaTpus B obpasue.

3. o kakoro o6bema HyXXHO I0BECTU pacTBOp, B koTopoM cogepxutcs 1, 530 r NaOH, 4yTo6bl Ha TUTpOBaHME
20,0 cm3 pacTtBopa u3spacxogosatb 14,7 cm3 pacteopa HCI (THCI=0,00380 r/cm3)?
4. Haeecky 0,600 r H2C204*2H20 pactBopunun B MepHol konbe emkoctbto 100 cm3. Ha TutpoBaHue 20 cm3

nosny4eHHoro pacteopa nspacxogosanu 18,34 cm3 pacteopa NaOH. Onpegenvte MOMSIPHYHO KOHLEHTpaLuio
aksuBaneHTa NaOH B pactBope u ero Tutp no H2C204.

5. Ha tutpoBaHue 25 cm3 pacteopa FeS04 B H2S04 n3spacxogosanu 31,25 cm3 0,1 H. pacTtBopa K2Cr207.
Ckonbko Boabl Hy>HO fo6aBuTb k 200 cm3 pactBopa conu xenesa (Il), 4Tobbl caenatb pacteop To4HO 0,05 H.?

5.3 MeToauyeckue matepuansi, onpegensiowme npoueaypbl oLeHMBaHUSA 3HaHUN, YyMeHUIA, BnaaeHuin (HaBbIKOB
1 (UNK) NPaKTUYECKOro ONnbITa AeATENIbHOCTH)

5.3.1 YcnoBus gonycka o6y4aroLlerocs K NpomMeXXyTo4yHOW aTTecTauum u Nnopsaaok NMMKBUAaLUN akageMuyeckomn
3aJ0MKEeHHOCTHU

MpoBeneHVe NPOMEXYTOYHON aTTeCTaLUN PernaMmeHTUPOBaHO fokanbHbIM HOpMaTUBHBIM aktom CI6IYMNT/
«[MonoxeHne 0 NpoBeAEHNM TEKYLLErO KOHTPOISA YCNeBAEMOCTU 1 NPOMEXYTOYHOM aTTecTaumm oby4varoLwmxca»

YcnoBusimu gonycka 06ydatoLerocs kK npoMeXyTo4HON aTTecTauum ABAsitOTCS BbINOMHEHNE U 3aLUUTLI BCEX
nabopatopHbIX paboT cornacHo paboyei nporpamme; NONOXUTENbHbIE pe3ynbTaTbl BbINOMHEHUS KOHTPOMbHLIX paborT,
OTBETOB Ha BOMPOCHI KOMMOKBUYMOB.

5.3.2 dopma npoBefeHUs NPOMEXYTOYHOM aTTecTauum No AUCUunanHe

YcTHas + MucemeHHasda KomnbloTepHoe TecTupoBaHue WHas

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AMCUUNInHe

Bo3moXHOCTb Nonb3oBaTbCS CnpaBO4HbIMU Tabnuuamu n KanbKynATOPOM.
BpeMﬂ NnoAroTOBKM OTBETOB Ha 3aaHUSA 3K3aMeHaUMoHHOro buneta - 45 MWHYT.



6. YYEBHO-METOAUYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OUCLUMNIIUHBI

6.1 YyebHasa nutepartypa

ABTOp |

3arnasue

N3paTenbcTBO

| oa nspaHna |

Ccblinka

6.1.1 OcHoBHas y4yebOHas nutepartypa

MonyakToBa, B. A., ®usnko-xmMmyeckne metoapl | Benropop: Benropoackuii https://www.iprbooks
MyxadeBa, B. [. aHanuaa rocyAapCTBEeHHbIN hop.ru/92304.html
TEXHOSOMMYECKUN 2018
yHuBepcuteT um. B.I".
Lyxoea, O36C ACB
3onotos HO. A. BBeneHne B aHanNMTUYECKyto https://ibooks.ru/read
XUMUIO. — 2-e u3g., Mocksa: JlaBopaTopus 2020 ing.php?
AMEKTPOH. 3HaHUN short=1&productid=3
72679
MonyakToBa, B. A. AHanuTnyeckas xmmms. Benropopn: Benropoackuii https://www.iprbooks
Xumunyeckme meTtoapl roCyJapCTBEHHBbI hop.ru/92239.html
aHanusa TEXHOSOMMYECKUN 2018
yHuBepcuTeT um. B.T".
LWyxoea, 96C ACB
6.1.2 [lononHuTenbHasa y4yebHas nutepartypa
3bikoBa W. B., JlbicoBa | AHanutTnyeckas Xmmusi. Cankr-MeTen6vor http://publish.sutd.ru/
C.C. KayecTBeHHbIN aHanun3 CHGFYI'IPI'ﬂyp ) 2025 tp_ext_inf_publish.ph
p?id=202543
3bikoBa W. B., JlbicoBa | AHanuTuyeckas xummusa un http://publish.sutd.ru/
C.C. PU3NKO-XMUYECKNE METOAbI ) tp_ext_inf_publish.ph
aHanusa. KonnyecteeHHbIN Cank-TeTepbypr: 2024 p?id=2024139
aHanus: Xummnyeckue metoabl cnerynTa
AnapHes, A. U., AHanuTuyeckas xmMmus u Hosocubumpck: https://www.iprbooks
KasakoBa, A. A., PU3NKO-XMMUYECKME METOAbI HoBocubupckuii hop.ru/91180.html
AnekcaHgposa, T. I1. aHanusa rocy1apCTBEHHBbI 2018
TEXHUYECKNN
yHMBEpCUTET
Jlbicoea C. C., AHanuTmnyeckas Xxumma n http://publish.sutd.ru/
CkpunHukosa T. A., PU3NKO-XMMUYECKME METOAbI tp_ext_inf_publish.ph
3eBaukun tO. 3. aHanusa. dmsundeckas p?id=2017201
xumua. NoteHumomeTpus. Chn6.: cnerynTa 2017
MoTeHunomeTpuryeckoe
TUTpPOBaHUe
Jlnubko, U. B., TeopeTunyeckme OCHOBBI http://www.iprbooksh
PygHuukas, O. B., aHannTU4eckon XuMmmmn MockBa: Poccuinckni 0p.ru/104270.html
KyntbiwkuHa, E. K., YHUBEPCUTET OPYXKObl 2018
Hob6poxoToea, E. B., HapoJoB
Xpyctanes, B. H.
CrapukoBa T. A,, AHanutuyeckas xumus u http://publish.sutd.ru/
JNbicosa C. C., hU3UKO-XMMUYECKME MEeTOAbI tp_ext_inf_publish.ph
3eBaukun HO. 3., aHanusa. Pusunko- p?id=3162
XonoxoHoBa J1. U. XUMUYEeCKne MeTopl Cn6.: cnerynTa 2016
nccrnegoBaHus.
MoHooOMeHHast
Xpomarorpadusi
JlbicoBa, C. C., T., A., | 3neKkTpoHHble CNeKTPbI 1 CaHkT-MeTepbypr: CaHKT- https://www.iprbooks
3eBaukun, 0. 3., CTPOEHNE OpPraHNYecKnx MeTepbyprckuin hop.ru/102597.html
Mbi3HukoB, J1. B., coeNHeHun rocyJapCTBEHHBbI 2018
BopoHa, C. B. yHVUBEpcuTeT
NPOMbILLUNEHHbIX
TEXHOMNOrMn 1 gmus3anHa
Jlbicoea C. C., AHanutuyeckas xumums u Cankr-AeTenbvor http://publish.sutd.ru/
CkpuinHukoBa T. A. PU3NKO-XMUYECKNE METOAbI CI'I6FYI'IPI',D,yp ) 2019 tp_ext_inf_publish.ph
aHanusa p?id=2019317




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

Cnncok U3nKo-XMMmn4ecknx BennyuH cuctemol CU ¢ 0603Ha4eHNsIMU U pa3MepHOCTbIO [NEKTPOHHLIN pecypc].
URL: http://old.iupac.org/reports/1993/homann/index.html

OKUCNMTENBHO-BOCCTAHOBUTENBbHBIE NOTEHLMATbI [ONeKTPOoHHbIN pecypc]. URL:
http://www.chem.msu.su/rus/handbook/redox/welcome.html

OneKTpoHHO-6ubnuoTeyHas cnuctema IPRbooks [OnekTpoHHbI pecypc]. URL: http://www.iprbookshop.ru

OnekTpoHHas bubnmoTteka y4ebHbix naganun CMeryrnTa [OnektpoHHbii pecypc]. URL: http://publish.sutd.ru

6.3 Nepe4veHb NULEH3NOHHOIO U CBOOGOAHO pacnpoCTPaHAeMOoro NporpamMmmHoro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnncaHmne maTepuanbHO-TeXHU4YECKOWN 6a3bl, HeO6XO0AUMOM ANs OCyLlecTBNeHusi o6pa3oBaTenbLHOro
npouecca no gucumnniunHe

INabopaTopHble 3aHATUA CO CTyAEeHTaMu NPOBOAATCH B CNeLnanu3mpoBaHHbIX NOMELLEeHNAX Kadeapbl,
060pyA0BaHHbIX XMMUYECKOW NOCYA0N, XMMUYECKUMI peaKTUBaMU, U3MepUTENbHbIMU NpUbopamMm, AUCTUNNATOPOM,
CYLWMUIbHBIMY LWWIKadamu, MyderibHOM NeYvbio, KOMMNbIOTEPOM.

Ayautopus OcHalueHve

MynbTuMeguinHoe obopyaoBaHue, cneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas y Py, P

ayautopust

CneumnanuanpoBaHHas mebenb, Jocka
YyebHasa aygutopus
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