MUHMCTEPCTBO HAYKH U BBICILIEI'O OBPABOBAHUS POCCHUMCKOM ®EJIEPALINU

DenepajibHOE IOCYIaPCTBEHHOE ABTOHOMHOE
oOpa3oBaTe/ibHOE yUpexIAeHne BbICIIEero 00pa3oBaHus
«HaunoHaabHbI HccaenoBaTe bCKul Hukeropoackuii rocyapcTBeHHbIN YHUBEPCUTET
uM. H.HU. Jlo6aueBcKkoro»

XuMHUUECKU# (paKyabTeT

(dpakysnprer / uHCTHTYT / Prnan)

YTBEPXIEHO
pewenreM ydyeroro copera HHI'Y
IIPOTOKOJI OT

Padouasi nporpamMma Iy CHUILTHHBI

AHAJIUTUYECKASA XUMUSA

(HaumeHoBaHue OUCYUNIUHBL (MOOYIS))

VYpoBeHb BBICIIETO 00pa30BaHUS
CHenuaJuTeT
(bakanaBpuar / MaructTparypa / CrieluagInuTeT)

HaHpaBHeHI/Ie IIOATOTOBKU / CIICIUaJIbHOCTDb

04.05.01 «@ynoamenmanvnas u NPUKIAOHAA XUMUL)
(yKa3bleaemC}z KOO U HAUMEHOBAHUE Hanpaenlenus n0020mosKu /cneuuaﬂbﬂocmu)

HanpasienHocTs 00pa3oBaTenbHON IPOTrpaMMBI

Heopranuueckast xumus
(YKazvleaemcsi npo@uis / MasucmepcKas npoepamma / cneyuanuzayus)

®opma 00yueHust
o4HAas

(ounas / ouHO-3a04YHAsL / 3A0YHAS)

Hwxnuit HoBropon

2022 rox



JIMCT aKkTyaJm3anuu

Buzuposanue PIIJI nis ucnoiHeHusi B ouepeHoM yueOHOM roay

IIpencemarens MK
20 r.

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa IS
ncronHenns B 2022-2023 yueGHOM roAy Ha 3aceIaHuy Kabeapsl

[Iporokomor 20 1. Ne
3aB. kadenpoii

Busuposanue PII/{ nJisi MCIIOJIHEHHMS B OUepeHOM Y4eOHOM roay

IIpencenarens MK
20 r.

Pabouas nmporpamma nepecMoTpeHa, o0cykieHa u ogo0peHa ass
ucnonaeHus B 20 -20  vueOHOM ronv Ha 3acenaHuu kabempbl

IIpotokom ot 20 . Ne
3aB. kadeapoit

Busuposanue PII/] nJ1s1 MCIIOJIHEHHMSI B OUepPeHOM Y4eOHOM roay

IIpencenatens MK
20 T.

Pabouas mporpamMma nepecMoTpeHa, 00CyxkaeHa u ojo0peHa s
ucnionaenust B 20 -20  vueOHOM ronv Ha 3acemaHuu kabempbl

IIpotokomor 20 1. Ne
3aB. kadeapoit

Busuposanue PIL/I nis1 ucnosiHeHUs B 04epeAHOM Y4eOHOM roay

TIpencenarens MK
20 T.

Pabouas mporpamMmMa nepecMoTpeHa, 00CyXIeHa U 0JJ00peHa s
ucnionaenust B 20 -20  vaeOHOM ronv Ha 3acemaHuu Kabemnbl

IIpoTokom ot __ 20 1. Ne
3aB. kadeapoii



1. Mecto aucunmimasl B ctpykrype OITIOII

JlucuuminHa «AHaJIuTHYeCKass XUMHUs» OTHOCUTCS K oOs3arenbHOM dyacth bioka 1 OITOII mo
cnenuanbHocT  04.05.01 «@DyHnameHTanbHas M OPUKIAAHAS  XUMUSD  CHEHUATU3ALNUU
«Oprannueckas xumus» (b1.0.03), sBisercss o0s3aTeNbHON JII OCBOCHUS CTYyJIEHTAaMHU OYHOM
(hopMbI 00y4YEeHHS Ha BTOPOM TOy 00OyueHus B 3 1 4 ceMecTpax, COOTBETCTBEHHO.

HeoOxonumoit 6a30if Ui OCBOEHHS AHAIUTUYECKOW XHMHH SBISIOTCA KypChbl XUMUH,
MaTEeMaTHKU U (U3UKH, TPENOIaBaeMbIe B CPEIHUX O0IIe00pa30BaTENbHBIX MIKOJIAX WIA B CPEIHUX
CHEeIHAbHBIX y4yeOHBIX 3aBeAeHMsIX. [l yCHemHOro W TMOJIHOTO OCBOEHHUS  pa3/iesioB
AQHAIUTUYCCKOM XUMHHM W TIOJNyUYCHHUS HABBIKOB BBIMIOJIHEHUS AaHAJM3a HEOOXOJUMBI 3HAHHS
XUMHUYECKHUX CBOICTB, COCTaBa M CTPOCHHS MPOCTHIX BEIIECTB U XUMHUYECKHX COCIUHEHUH,
MMOHMMAHHE B3aMMOCBSI3M CTPOCHMS BEIIECTBA M MPOTEKAIOUUX XUMHUYECKUX pEeakKIUi, yMeHUue
MIPOTHO3MPOBAHUSI  CBOWMCTB  BEIIECTB HAa OCHOBE 3aKOHOMEPHOCTEH, BBITEKAIOIIUX W3
nepuoanueckoro 3akoHa u Ilepuonuueckoit cuctembl 3yeMeHTOB. (OCBOGHHE COBPEMEHHBIX
WHCTPYMEHTAJIBHBIX METOJOB aHanu3a ((pu3ndeckux U (U3NKO-XUMHUYECKHX) TpeOyeT 3HaHUs
dbyHIaMeHTaNBHBIX pasfenoB (us3uku. ['pamoTHas craTucTUdeckas oOpabOTKa pPe3ysIbTaToB
XMMHUYECKOTO aHajn3a HeBO3MOXKHA 0e3 OCBOCHHUS (yHIaMEHTAIbHBIX pa3/eloB MareMaTuku. Jlis
HamOoJee TIOJHOTO UCIOJIb30BAaHUS IPHEMOB AHAIUTUYCCKOW XUMHUU B aHAIUW3Ee OOBCKTOB
OKpY>Karolen cpesibl, OMOJIOTMYECKUX M TEXHOJIOTUYECKUX cpell TpeOyeTcs BialeHue IporpaMMHBIM
obecrieueHreM KOMIBIOTEPOB W UX HCIIOJIb30BAHUE IS TUTAHUPOBAHMS XUMUYECKUX HCCIICIOBAHUI
u 00pabOTKH SKCIIEPUMEHTAIbHBIX JAaHHBIX. B 9TOH CBS3M, IS YCHEIIHOTO H3yYeHHUs Kypca
AHATUTUYECKON XUMHUU PEKOMEHJYETCSl MPEIBAPUTEITLHOE OCBOCHUE MaTepualia TaKUX TUCIUTLINH
Kak oOmas xumwus, (Qu3uka, MaTeMaThka, WH(GOpPMAaTUKa U COBPEMEHHbIE WH(GOPMAIMOHHBIE
TEXHOJIOTHH.

3HaHUA ¥ HaBBIKU, MPUOOPETCHHBIE B KypCe M3YUYECHUS aHATMTUYECKOW XUMHUHU, HEOOXOIUMBI
JUTsl YCTICIIHOTO OCBOCHMSI BCEX TUCHUIUIMH 0a30BOM M BapHATHMBHOM 4acTU MpodecCHOHATHLHOTO
[MKJIA ¥ YCTIEIIHOTO MPOBEACHUS UCCIIEeI0BATEIbCKON PabOTHI.

JuctunnuHa «AHAIUTUYECKAs] XUMHS» SIBISIETCS OCHOBOM JI M3y4Y€HUs] TaKUX OOJacTei
3HAHUA KaK (pU3MYecKas XUMUs, OpraHMYecKass XUMHUs, BBICOKOMOJIEKYISIPHbIE COSIUHEHUS, XUMHUS
3JIEMEHTOOPTAHNYECKUX COSTUHEHUN, XUMUU TIPUPOJTHBIX COCTUHEHUM.

IeasiMu 0cBOEHHMSA TUCHUILIMHBI KAHAJIUTHYECKAST XUMMSA» ABJISIOTCH:
® CHCTEMHOE€ OCBOCHHME OCHOBHBIX TEOPETHYECKUX IIOJIOKCHUM aHAaJIUTUYECKOM XMMHHU Ha
COBPEMEHHOM YpPOBHE pa3BUTHS HAyKH, OKCIIEPUMEHTAIBHOM TEXHUKM U JOCTHIKCHHU
IIPOMBILIUIEHHOTO MPOU3BOJICTBA;
e qnpuoOpeTeHHEe TMPAKTUUECKUX HABBIKOB IPOBEJICHMsI  HMCCIEeIOBaHMH B  00JacTu
AQHAIUTUYECKON XUMHH KaK (yH/IaMEHTAJIbHON HayKH.

3agaum IMCOMILIMHBI:

®  U3Yy4YCHHE TEOPUU XMMHUYECKUX MPOLECCOB B PACTBOPAX, TE€TEPOTCHHBIX CUCTEMAaxX M IJIa3Me,
JeXKallUX B OCHOBE aHAIIMTUYECKUX METOJ0B;

®  H3Yy4YECHHE TEOPETHUYECKUX OCHOB COBPEMEHHBIX XMMHUYECKHX U MHCTPYMEHTAJIbHBIX METOJOB
aHaJIN3a, UX BO3MOXKHOCTEH, 00acTell MPUMEHEHHUSI U OTPaHUYCHHUIH;

e (opMHpPOBaHHE HABBIKOB IMPAKTHUECKOW aHATUTUYECKOH paboOThl, GOpPMHUpPOBAHUE YMEHHUS
COIIOCTABJIATh pa3jIMYHbIE METO/bl aHajdu3a M BBIOMpATh JIYUIIMA W3 HUX JJIS PELICHUs
KOHKPETHOW aHAIMTUYECKOW 3a71a4u;

e (opMHUpOBaHME YMEHHUS IPHUMEHSATh OCHOBHBIE NpPUEMBbl AHAJIUTUYECKOTO pa3JesieHHs,
KOHIICHTPUPOBAHUS U ONPEIICHHUs BEIIECTB Ul aHAJIN3a PEealbHbIX 00BEKTOB.

2. Ilnanmpyemble pe3yabTaThl 00y4eHHs MO JUCHUIIMHE, COOTHECEHHbIE ¢ IIAHNPYeMbIMH
pe3yJibTaTaMU OCBOEHHsI 00pa30oBaTeIbHOI MPOrpaMMbl (KOMIETEeHIHSIMH M HHAUKATOPaAMHU
AOCTHKEHUS] KOMIIeTeHIIN )



IInanmpyemsble pe3yJbTaThbl 00y4eHHUs 0 TUCHHAIIIMHE HaumeHnoBanne
(MoayJ110), B COOTBETCTBMU € HHIMKATOPOM J0CTHKEHHUS OLIEHOYHOT'0
(DOI)MI/IpyeMbIe KOMIIETCHIINH cpeacrsa
KOMIeTeHIuH (KOL, Nupukarop Pe3yabTaThl 00yueHus
CONCPKAHNC JIOCTHIKEHUSI 110 AMCIMILINHE
KOMIICTCHIIHH) KOMIIeTeHIHH
OIIK-1 OIK-1.1. 3namo CI10COObI pacuera | YCTHBIA onpoc,
CnocobeH CucreMatusupyeT 1 | COJACP)KaHMUsI aHAJIUTa B OOBEKTE IO KOHTPOJIbHAA
aHaJIM3UPOBATh, AHAIM3UPYET pe3yJibTaTaM SKCIIEPUMEHTA. padoTa, JK3aMeH
WHTEPIPETHUPOBATh U Ppe3yIbTaThl Ymems BoIUMCIATH KOHIEHTPALUIO U
000011aTh XEMHUYECKHX Maccy ONpeIeIsieMOro KOMITOHEHTa
pe3ynbTaThl 9KCIIEPHMEHTOB, no BEJINYMHE AHAJIMTHYECKOT O
SKCIEPUMEHTAIBHBIX HAGTIOICHHH, CUTHAaJA.
u PacueTHO" | sy iencuuii, a Tarke Bnaoemp mipsMbIMU M KOCBEHHBIMU
TEOPETUYECKUX _ | pesynsratst pacueros | METOAAMH OTIPENEIEHAS CONCPHAHNIS
paboT XUMHUYECKOU cBoficTs pemecrs y | AHAATA 10 OKCIEPUMEHTAILHO
HANpPABIECHHOCTH. ONPEAECTIEHHOMY 3HAYEHUIO
MaTepHalioB
AQHAJIUTUYECKOTO CUTHAJIA.
OIlIK-1.2. 3namo BU/IBI MOTrPEIIHOCTEH,
IIpennaraer BO3HHUKAIOIINX B rpolrecce
UHTEPIIPETALIHIO IPOBEJICHUS aHalIu3a XUMHUYECKUMU
Pe3yNbTaToB Y UHCTPYMEHTAJIbHBIMU METOJIAMH.
COOCTBCHHBIX Ymems MNOATBCPKIATH
SKCIIEPUMEHTOB 1 MPaBWIBHOCTh MOJTYy4aeMBbIX
paceTHO- pe3yJIbTaTOB  AHAJIW3a, BbIIBIATH
TeOPETHUECKHX PaboT r*py61;1ve MOTPEIIHOCTH, BBIYUCIATH
CIIy4aiiHble MOrPELIHOCTH u

C HCIIOJIb30BaHUEM
TEOPETUYECKUX OCHOB
TPaJIULIMOHHBIX U

COIIOCTABJISITb HMX TCOPECTHUYCCKUMHA
BO3MOXXHOCTAMHN MCTOI0B

Bnaoempw cnocobamMu  pacuera
HOBBIX pa3aiciioB o
CIy4alHBIX M  CHCTEMAaTHYECKHUX
XUMHHN o
MOTPEIIHOCTE W MpPEJCTaBICHUS
pE3yJIbTaTOB AHAIN3A.

OIIK-1.3. 3namp BaxxHEWIHE XapaKTEPUCTHUKU
dopmynupyer UCIIOJIb3YEMBIX AHAJINTUYECKUX
3aKITFOYCHHUS U METOJIOB,  TO3BOJISIOLINE  ClenaTh

BBIBOJIBI IO 3aKJIFOUCHHEC 0 KOppCKTHOCTI/I nu

pe3yJibTaTam aHajau3a JOCTOBCPHOCTHU IMOJIYUYCHHBIX
JIUTEPATYPHBIX pE3yJITaTOB AHAIU3A.
JAHHBIX Ymemsv  cpaBHUBATH  pe3ynbTATHI
S
COBCTRCHHEIX HKCIEpUMEHTa C  COOCTBEHHBIMH
sKcriepumenTanpupx | PE3Y/IPTATAMH, MONYYEHHBIMH paHee
IIPU pPELICHUM AaHAJOTWYHBIX 3a]a4
1 pacyeTHO-
W/WIH ¢ pe3yibTaTaMH, ONMHUCAHHBIMU
TCOPCTUUCCKUX pa60T
. B JIUTEpATYpE.
XUMHYCCKOU =2
Bnadems HaBbIKAMM KpPUTHYECKOU
HaIlpaBJICHHOCTHU

OIICHKH TIOJIy4aeMbIX PE3YJIbTaTOB
npu (GopMyIHpPOBaHUM 3aAKIIOYCHUS
Y BBIBOJIOB.




OIIK-2

Cnocoben
MIPOBOJIUTH
XUMHAYCCKUH
AKCTIEPUMEHT c
CcoOII0ACHHEM
COBPEMEHHOTO
00opyI0BaHu,
cobmoass ~ HOPMBI
TEXHUKHU
0€30I1aCHOCTH.

OIIK-2.1. Paboraer ¢
XUMHUYECKUMH
BEIIECTBAMH C

COOJTI0TEHHEM HOPM

TEXHUKH
0e30macHOCTH

3namo (hUBUKO-XUMHYECKUE
CBOWCTBAa M TEXHUKY O€30MacHOCTU
XAMUYECKHUX BEIIECTB,
MIPUMEHSIEMBIX B aHAJIH3E.

Ymems» paGorath ¢ XUMHYECKUMU
BEIIECTBAMH, HCIOJIb3yEeMBIMU B
XAMUYECKOM aHalIM3e, coOiroaas
TEXHUKY 0€30MacHOCTH.
Bnaoemv naBpikaMu
anmnaparypou H
HCIIOIb3YEMOM B
aHaause, coOJronas
0€30IaCHOCTH.

paboThl ¢
o0opynoBaHUEM,
XHUMHAYECKOM

TEXHUKY

OIIK-2.2.
Ucnonp3yet
CYIIECTBYIOIIHE U
pa3pabaThiBaeT
HOBBIC METOJUKHU
MOJTYYCHUS U
XapaKTepu3aIun
BEIIIECTB U
MaTepuaoB JUIs
peleHus 3a1a4

3nams  aNrOpuUTM  IPOBEIEHUS
CTaH/IapTHBIX ornepanui ISt
OIIPEIETICHUS XUMHUYECKOTO COCTaBa
aHAITM3UPYEMOH MTPOOBI.

Ymems ocymecTBIATH CTaHAAPTHBIC

olepanuu npu IIPOBEJECHUH
XUMHUYECKOIO aHAJIU3a.

Bnaoem» HaBblkaMH IIPOBEIEHUS
CTaHIapTHBIX OIIepaLNA,

HUCIIOJIB3YCMBIX IIpU  OIIPEACICHUU

VYcTHBIH ompoc,
KOHTPOJIbHAS
pabora, SK3aMeH

. | XUMHYECKOro cocraBa
npohecCHoHaTbHOMN N
aHAJIM3UPYEMOM ITPOOHI.
JACATCIIBHOCTHU
OIIK-2.3. Ilposomut | 3uame  anroputM  pabOTHI  Ha
HcCie10BanuA OCHOBHBIX IITMPOKO HCHOJB3YEMBIX
CBOUCTB BCHICCTB U | coBpeMEHHBIX AQHAJIUTUYECKUX
MaTepHraJioB C HpI/I60an.
HCIIOJIB30BAHHUEM
CTIOJIL30BAHNE Ymems»  ocymectBiasTe  6a3zoBbIE
COBPEMEHHOT'0
olepanuu Ha COBPEMEHHOM
HAay4YHOI'O 6
T — AQHAJIUTUYECKOM OOOpY/IOBAaHUU IIPU
IIPOBEJICHUH HCCIIETOBAHUS.
Bnaoem» mnaBpikamu palOOTBHl Ha
COBPEMEHHOM 00OpYIOBaHUM  JUIS
pelieHus TEXHOJIOTHYECKHX,
9KOJIOTMUECKUX U Hay4yHO-
HCCIIEIOBATENIbCKHUX 3a]1ad.
OIIK-3 Cnocoben OIIK-3.1. 3namb COBpEMEHHBIE TEOPETHUYECKHE | Y CTHBIN OMPOC,
MIPUMEHSATD Hpumensier u IIOJIyDMITUPUYECKUE MOJEIN KOHTPOJIbHAA
pacyeTHo- TCOPETHICCKUEC H pELLIECHNS aHAJIMTUYECKUX 3a/ay. pabota, 5K3aMeH
TEOPETHYECKHE TOTYSMITHPIUICCKAC | yy1omp MPUMEHATL MaTEMATHYECKHE
M U 1Ipu 118(50%0%]
METO/IBI s | MOACHH IIPH PEMICHII | o nenyr s 06paGOTKH pe3ynbTaToB
o 3aga4 XUMHUYCCKOU
U3YYEHUS  CBOICTB W3Y4YeHHs] XMMHYECKOTO  COCTaBa
HAIPaBJIECHHOCTH .
BELIECTB " aHAJTM3UPYEMOM MTPOOHI.
MpOIECCOB € HX Bnadems HaBbIKAaMU TIOCTPOCHUSA
y4acTHUeEM, TEOPETUUECKHUX u
UCIIOJIB3YS MOJIYSMIIUPUYECKUX MOJIENeH MpH
COBPEMEHHOE pelleHnr  3aJad  aHaJUTHYECKOHN
IIPOrPaMMHOE XUMHH.




obecrieueHre u 6a3bl OIIK-3.2. 3namo OCHOBHBIC IIPUEMBI
JaHHBIX Hcnomssyer 00paboTku PE3YIILTATOB
PO eCCHOHAITBHOTO CTaHZIapTHOC XHMHYECKOTO aHaju3a C IOMOIIBIO
Ha3HAYECHUS TPOrpaMMHOC COBPEMEHHOTO POrpaMMHOTO
obecrieueHre u T ——
CIICIMaJIM3UPOBAHHBIC
62351 TAHHBIX TIpY Ymemsp monydate u 00pabaThiBaTh
e —— pe3yNbTaThl XUMUYECKOTO aHalli3a C
npodeccHonanpHoi | TOMOIIBIO COBPEMEHHOTO
NESATEIbHOCTH MPOrPaMMHOT0 OOeCTeueHusl.
Bnaoems» wnHaBbikamMu  paboOTBl €
POrpPaMMHBIM obecrieueHreM
COBPEMEHHBIX AHATUTUYCCKUX
puOOPOB.
OIIK-4 OIIK-4.1. 3namb OCHOBHBIC 3aKOHBI ()M3WKU U | YCTHBIA ompoc,
CrocobeHn Hcnonb3yer 6a30Bble | XUMUH, Heo0XOoauMBIE IS KOHTPOJIbHAsA
[JIaHUPOBATh 3HaHUA B 001aCTH KOPPEKTHOM IIOCTAaHOBKH u | pabota, sK3amMeH
paboThl XUMUYECKOU MAaTEMATHKH 1 MPOBEJCHUS  OJKCIIEPUMEHTa  TIO
HAIPaBIEHHOCTH, dusuKY IpH U3YYEHUIO cocraBa 00BEKTOB
o0OpabaTsiBaTh ¥ | mnanupoBanum paGor | PA3TMYHOTO  NMPOHUCXOXKACHAA  C
UHTEPIPETUPOBATH XMMHECKOM MTOMOIIBIO MHCTPYMEHTAIBHBIX
MOJTy9CHHBIC HATPABIIEHHOCTH METO/IOB.
pE3yNbTaThI c Ymemsp BHIOUpaTH MeTOA aHaNM3a
HCIIOJIb30BAaHUEM JUISL  TIONy4eHUsT  HEOOXOJMMOI
TEOPETUUECKUX uH(pOpMallMd O KAa4eCTBEHHOM H
3HAHUU 5 KOJINYECTBEHHOM cocTaBe
MPAKTUYECKUX AHATU3UPYEMBIX OOHEKTOB.
HaBBIKOB  PEIICHUSA Braaoemuw METOJaMU aHajgn3a
MaTeMaTHYeCKUX U BEIIIECTB c HCIIOJIb30BaHUEM
(bu3HUYeCKUX 3a/1a4 COBPEMEHHOTO AQHATUTUICCKOTO
o0opynoBaHus B pamKax
KJIACCHYECKUX W HMHCTPYMEHTAIBHBIX
METOJIOB aHAJIN3A.
OIIK-4.2. 3name (QyHIaMEHTaNIbHbIE OCHOBBI
OO0pabatsiBaeT MaTeMaTUKU U (PU3UKU JIJIsl peIIeHUs
JIaHHBIE C AHATUTUYECKUX 3a1a4.
UCIIOJIB30BAHUEM Ymems AHAJIM3UPOBATH
CTAaHIapTHBIX KAUeCTBCHHBIE W KOJUYCCTBEHHBIC
CHOCOBOB pe3ynbTaThl aHalM3a MPH MOMOIIA
ATIPOKCHMAIIHH AN pPOKCHMAIIHH.
S — Bnaoem»  HaBblKaMu O6pa6OTKI:I
XAPAKTEPHCTHR JTAHHBIX c nocneayoen
WHTEpIIpeTaIHeH MOJIY4E€HHBIX
pE3yJIbTaTOB.




OI1K-4.3.
WHrepnperupyet
pe3yIbTaThI
XUMHYECKAX
HaOIIOICHUH C
WCIIOJIb30BaHHEM
(hM3UIEeCKUX 3aKOHOB
Y TIPEICTaBIICHUI

3namp  paMKM ~ TPUMEHHMOCTH
TEOPETUUYECKUX 3HAHUU 51
MIPAKTUYECKUX HaBBIKOB Ui
pelieHus Tex WIN HHBIX
HCCIIEI0BATEIbCKUX 3a/au.

Ymems»  npumensate 3HaHMA B

obnmacth  (GUBMKHA, MaTEMaTUKH H
XAMHMH JJISI OIIMCAHKUS HAOII01aeMbIX
SIBJICHUH.

Bnaoems duzmdeckumMu OCHOBaMU

METOJIOB aHayM3a TUISt

UHTEPOpPETAllMd  TIOJTYYEHHBIX B

pe3ynbrare XUMHYECKOT0

9KCIIEPUMEHTA JJaHHbIX.
OIIK-6 OIIK-6.1. 3nams  npaBuia  TpEACTAaBICHHS | YCTHBIH onpoc,

IIpencrasnser pe3yabTaTOB XMMUYECKOIO aHaIN3a B KOHTPOJIbHAs

Criocoben pesyIIbTaThl paGoTHl B | CTAHAAPTHOM (popMe. pabota, 5k3aMeH
MMpeaACTaBIATb BHJIC OTYETA 110 Ymems» wusnarate u NNpeaACTaBJIATh
Pe3yIIbTATHI CTaHzapTHOI Gopme | PE3YJIBTATH XUMUYECKOrO aHaIn3a B
npodeccHOHANbHOf Ha pyCCKOM si3blke | BUJC OTHETa 10 CTAHAAPTHON (opme

JESITCIILHOCTH B
YCTHOU U
NUCbMEHHOU hopme
B COOTBETCTBUHU C
HOpMaMu 1
MpaBUIIaMH,
MIPUHSTHIMU B
poeCCHOHATHPHOM
COOOIIIECTBE.

Ha PYCCKOM SI3BIKE.
Bnaodemw criocobamu npecTaBiieHUs
pe3yabTaTOB XUMHUYECKOTO aHajIu3a B
CTaHIapTHOU (opMme.

OIIK-6-2.
[Ipeacrasnsier
WHPOPMAITUIO
XUMHYECKOTO
COJIEPIKaHUS C

y4eToM TpeOOBaHUI
oubnmorpaduyeckont

KYJIbTYPBI

3namo npaBuia  opopMIICHUS
pe3yabTaToB XHUMHAYECKOTO
HKCHEPUMEHTA C YYETOM TpeOOBaHUI
O6unbarorpadguuecKoil KyabTyphl.
Ymems»  ucnonb3oBaTh  3HaHUSA
TEOPHH ¥ TPAKTUKA COBPEMEHHBIX
METOZIOB aHajiu3a sl TOJIy4yeHHs
oubnuorpaduueckux CBEIEHUN TIO
3aJJaHHOH MpoOyieMaTuKe.

Bnaoem» crnocobamMu  U3I0XKEHUS
pe3yabTaTOB XUMHUYECKOTO aHaIu3a ¢
Y4ETOM TpeOoBaHUI
6ubnuorpaduyeckoit KyJabTyphbl.

3. CTpyKTypa u cojiep:kaHue JMCHUTIIMHbI

3.1 TpynoeMKkoCTb JUCUMIIJIMHBI

ouyHas opma
o0yueHust
OO0uiasi TPy10€eMKOCTh 12
Yacos 1o yueOHOMY IIaHY 432
B TOM 4YHuCJI€
ayIMTOpPHbIE 3aHATHSA (KOHTAKTHAaS
padora): 326




- 3AHATHA JICKIIMOHHOI'O THUIIA

128

IK3aMCH

- 1a00paTOPHOIO TUIA 128
- 3aHSITHSI CEMHUHAPCKOI0 THIA 70
caMocTosiTeIbHAsA padoTa 34
IIpoMeskyTouHast aTTeCTALUS — 29

3.2. ConepxaHye TUCIUILINHEI
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Horrere 48 20 12 12 44 4
paBHOBECHS
I'eTeporennsie 16 16 8 18 42 4
paBHOBECHS
KonnuecTBeHHBIH 66 20 12 30 62 4
aHajIu3
MeTtononorus
XHUMHYECKOTO 15 4 3 4 11 4
aHajn3a
Hroro B 3 cemectpe 180 64 35 64 163 17
CriexTpaibHbie 48 18 10 16 44 4
METO/IbI aHAIN3a
DIIEKTPOXUMUYECKU 64 18 10 32 60 4
€ METOJIbl aHAJTM3a
Xpomarorpapuieck 48 18 10 16 44 4
1€ METOJIbl aHAJIM3a
Hpyrue ¢pusuueckue 12 6 5 8 4
METO/IbI aHAIN3a
OcHOBHEIE OOBEKTHI 8 4 3 7 1
aHajm3a
Hroro B 4 cemecTpe 180 64 35 64 163 17
Hroro 360 128 70 128 326 34




Texymuii KOHTPOJIh YCHEBAGMOCTH pEAM3yeTcsi B paMKax 3aHATHH JabOpaTOpHOTO |
CEMHUHAPCKOI0 THUIIA.

[TpomexyTouHasi arTecTanusi MPOXOAUT B BHUJEC KOMIUIEKCHOTO 3K3aMEHa B YCTHOH (opme B
BU/JIE OTBETa 00YYaIOUIErocsl Ha TEOPETUUECKHE BOMPOCHI Kypca (C MpeaBapUTeNbHOM OArOTOBKOM),
pelICHNH TPAaKTUYECKUX 3a7ad M TOCIEOYIOUIMM CcOOeceOBaHMEM B paMKax TEMaTHKU Kypca.
CobecenoBanue npoBoUTCA B (hOpME BOIPOCOB, HA KOTOPBIE CTYJCHT AOJDKEH JIaTh KPATKUI OTBET

Coaep:kanue pa3aesoB AUCIHILIHHBI

3.1.1. Knaccnyeckuii XUMHYECKHUHA aHAJIHN3
3.1.1.1. BBeaenue B aHAJTUTHYECKYI0 XHMHUIO

[IpenMeT aHaIUTHYECKONM XUMHUH, MECTO B CHUCTEME HAyK, CBSI3b C IPAKTUKON. 3HauYeHUE
AQHAJTUTHYECKOW XUMHUHM B HayKe, SKOHOMHKE M Jpyrux cdepax. OCHOBHBIE ATalbl Pa3BUTHS
aHAINTUYECKOU XMMHUH. COBPEMEHHOE COCTOSIHUE U TE€HACHLUU PA3BUTHS AHAIUTHUYECKON XMMUU:
WHCTPYMEHTAJIN3alMsl, aBTOMAaTU3allMsl, MaTeMaTu3aluus, MHHHUATIOPU3allUs, YBEIMYECHHE JIOJIH
(GU3MYEeCKUX METO/0B, MEpPexXo]l K MHOIOKOMIIOHEHTHOMY aHalM3y, CO3/IJaHHE CEHCOPOB MU TECT-
MeTo10B. OCHOBHBIE aHAJTIMTUYECKHE MPOOJIEMbl: CHU)KEHUE Ipesiesia OOHApyKEHUs, MOBBIIIEHNE
TOYHOCTH ¥ U30MPATEIbHOCTH, 00ECIeYeHUe IKCIIPECCHOCTH, aHAIN3 0e3 pa3pyllIeHus, JOKaIbHbIH
aHau3, JUCTAaHUMOHHBINA aHanu3. Hay4uHas XUMHKO-aHAIIMTHYECKAs JINTEpaTypa.

Ctpykrypa W Kiaccu(PUKaIus COBPEMEHHOW AaHAIMTHYCCKOW XHMHH. TEpMUHOJOTHS B
aHAINTUYECKOM XMMHU. KauecTBEHHBIM M KOJIMYECTBEHHBIM aHanu3. Buasl aHammsa: M30TONHBIN,
AJIEMEHTHBIM, CTPYKTYpPHO-IpYyNNoBOoM ((PyHKUMOHAIbHBIN), MOJEKYJISPHBIA, BEIIECTBEHHBIMH,
dazoBbiil. XuMudeckue, (puznyeckrue U OMOJOrMYECKHEe METOAbl aHaiu3a. Makpo-, MOJIYMHUKpO,
MHUKpPO-, YIATPaMUKPO- U CYOMUKpPOAHAIIU3.

3.1.1.2. NonHble paBHOBeCHS

Tunpl XUMHYECKUX peakuuii U MpPOLecCOB B AHAJINTHYECKONH XMMHUM. OCHOBHBIE THUIIbI
XUMHYECKHX pPEaKIMi B aHAJIUTUYECKOW XMMMU: KHCIOTHO-OCHOBHBIE, KOMIUIEKCOOOpa30BaHUS,
OKHCJICHHSA-BOCCTAHOBJIEHUS. VIcIonb3yeMble MPOLECCHl: OCaKIEHUE-PACTBOPEHUE, DKCTPAKLIHA,
copbuus. KoHcrantel paBHOBecusi peakuuil u mnpoueccoB. COCTOSHUE BELIECTB B HJICAIbHBIX U
peanbHbIX cuctemax. ConpBarauus, HMOHW3aIMs, Auccouuanus. lloBeneHue HIEKTPOIUTOB U
HEIJIEKTPOJIUTOB B pacTBopax. Teopusi J[lebas—Xiokkens. KodpduuueHTsl aKTUBHOCTH.
Konnentpanuonnsie KOHCTaHThI. OOIIasi U paBHOBECHAs] KOHIIGHTPAIMU. Y CJIOBHbIE KOHCTAHTHI.
I'padmyeckoe onricaHne paBHOBECHH.

Kuciaorno-ocHoBHbIe peakuuu. COBpeMEHHBIE MPEACTaBICHUS O KUCIOTaX U OCHOBAHUAX
(reopust JIptouca). Teopus bpencrena-Jloypu. KoHCTaHTBI KHCIOTHOCTH M OCHOBHOCTH.
KucnorHeie 1 ocHOBHBIE CBOICTBA pacTBopuTeneid. KoncranTta apronporonu3a. BiusiHue npupoabl
pacTBOPUTENS Ha CHILy KHCIOTHI M OCHOBaHUS, HUBeNUpYyoUmii u nuddepennupyrommii 3¢ pext
pactBoputens. bydepHbie pacTBopel u ux cBoicTBa. bydepHas emxocth. Bwruucnenus pH
pacTBOPOB KHCIOT M OCHOBAHWM, MHOTOOCHOBHBIX KHCIOT U OCHOBAaHUM, CMECH KHUCIOT H
OCHOBaHUM.

Peakunu kommiiexkcoo0pa3oBaHus. TUIIbI KOMIUIEKCHBIX COEIWHEHUN, UCIONb3YEMBIX B
aHanuTH4Yecko xumuu. Knaccudukanus KOMIJIEKCHBIX COeMHEHNN (BHYTpUC(HEPHbIE KOMITJIEKCHI
U HOHHBIE accouuarsl). CBOICTBA KOMIUIEKCHBIX COEAMHEHHMH, HMEIOIINE aHAIUTHYECKOE
3HAYEHUE: YCTONYHUBOCT, pPacTBOPUMOCTb, OKpacka, JIETYYeCTb. Crynenuaroe
KoMILIeKcooOpa3oBaHue. KonuuecTBEHHbIE  XapaKTEPUCTUKH  KOMIUIEKCHBIX — COEIUHEHMH:
KOHCTAHTBI YCTOWMYMBOCTH (CTyINEeHUYaThie U oOmue), GyHKIus oOpa3oBaHus (CpeaHee JIMTaHTHOE
YKCI0), PYHKIUS 3aKOMIUIEKCOBAHHOCTH, CTETIEHb 00pa3oBaHus KoMmiuiekca. DaKkTopbl, BIUSIONINE
Ha KOMIUIEKCOOOpa30BaHHE: CTPOCHHE LIEHTPAJBHOTO aroMa U JIMTaHAa, KOHIEHTpalus
KOMIIOHEHTOB, pH, MOHHAas cuiia pacTBOpa, TeMIleparypa. BimsiHHEe KOMIUIEKCOOOpa3oBaHUS Ha

9



pPacTBOPUMOCTD COCIMHEHUH, KHCJIOTHO-OCHOBHOE paBHOBecHE, OKHUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIA TMOTEHIMAN CHUCTEM, CTaOMJIM3allMI0 pPa3jMYHbIX CTENeHEeH OKHUCIICHUs
aneMeHTOB. CrocoObl  TMOBBINICHUS  YYBCTBUTEIBHOCTH M CEJICKTUBHOCTH  aHAIM3a C
UCIOJIb30BaHNEM KOMIUIEKCHBIX COeIMHEHUH.

OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKNUH. OJICKTPOJHBIN MOTEHUHAN. YpaBHEHUE
Hepucra. CranmaptHeii u  ¢GopMalibHBIA mOTeHIHANbl. CBS3b KOHCTAHTHI PaBHOBECHUS CO
CTaHJApTHBIMU MOTeHlManaMu. HampaBiieHue peakiuu OKHCIEHHs] U BocCcTaHOBJIeHUs1. DakTophl,
BIIUSIIOLIME HA HAMpaBJIeHUE OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil. [loHsTre o cMeranHbIx
noteHuanax. OCHOBHbIE HEOPraHUYECKHE W OPraHWYECKUE OKHUCIUTEIM W BOCCTAaHOBUTEIH,
npUMeHseMble B aHaiu3e. MeToapl MPeABApUTENBHOIO OKHUCIEHHWS U BOCCTAHOBJICHUS
OIIpEAEIIAEMOr0 KOMIIOHEHTA.

3.1.1.3. 'eTeporeHHble pABHOBECHUS

IIpoueccol ocaxaeHnus: U cooca:xkaeHus. PaBHoBecue B cucreMme pactBop - ocagok. Ocangku
n ux cBouctBa. IloHsATme mpousBeNeHHs ~ pacTBOPUMOCTH. Pacuer  pacTBOpUMOCTH
TPYAHOPACTBOPUMBIX DJIEKTPOJUTOB II0 BEJIMYMHE IPOU3BEICHMS PacTBOPUMOCTH. DakTopsl,
BIIMAIOIIME HA PAaCTBOPUMOCTHh OCAJKOB: TEMIIEpaTypa, MOHHAs CWia, JECHCTBHE OAHOMMEHHOIO
MOHA, peaKkuy MPOTOHU3ALMHU, KOMIUIEKCOOOPAa30BaHUs, OKUCIIEHUS-BOCCTAHOBIICHUS, CTPYKTYypa U
pazMep 4acTull. YCIOBHUS IOJYyYEHHUS KPUCTAUIMYECKUX M aMOp(HBIX OcaakoB. ['omoreHHoe
ocaxnenue. Crapenue ocaaka. IIpuumHbl 3arps3HeHHst ocajka (COBMECTHOE OCaKICHMUE,
coocax/ieHue, mnociuenymomee ocaxzaeHue). Knaccupukanus pasziauyHbIX BHIOB COOCAXKIAECHUS
(amcopOuusi, OKKiIrO3us, M3oMoppusM). IlonoxuTenbHOE M OTPHULATENBHOE 3HAUYEHUE SIBJICHUS
COOCAQX/ICHUS B aHAIIN3E.

3.1.1.4. KoanyecTBeHHBIN aHAJIN3

I'paBumerpuyecknii  merox  anHanau3a. CyImHOCTb  I'PaBUMETPUYECKOIO  aHAIU3a,
IIPEUMYIIECTBA U HENOCTATKU MeToJa. IIpsiMple M KOCBEHHBIE METOJIBI ONpeaeieHUs. BaxHenmue
OpraHuYeckne U HeopraHuuyeckue ocaautenu. OOmas cxema onpeaeneHuid. TpeOGoBaHHs K
ocaxxgaeMoM W rpaBuMeTpuueckod  @gopmam. Ilpumepsl mpakTHYECKOro - IPUMEHEHUs
IPaBUMETPUYECKOr0 METO1Aa aHAIU3A.

Turpumerpuyeckue MeToabl aHajJu3a. Meroasl TUTPUMETPUYECKOTO  aHAJIM3A.
Knaccudukanus. TpeOoBanus, mpeabsBiseMble K peakuid B TUTPUMETPUUECKOM aHaiu3e. Bujsl
TUTPUMETPUUECKUX OIpeAeTeHU: mnpsMoe, oOpaTHOE, KOCBEHHOE TUTPOBAHHME (TUTPOBAHUE
3amecTtuTenst). CrocoObl BbIpaKEHUS KOHIEHTpAlUUW pacTBOPOB B TUTPUMETPUU. DKBUBAJICHT.
MounsipHass Macca SKkBUBajieHTa. l[lepBuuHble cTaHmapThl, TpeOoBaHUs K HUM. Duxcanaibl.
Bropuunsie ctanaaptel. Buael kpuBbiX TUTpoBaHKs. CKadoK TUTPOBaHUA. ToUka SKBUBAJIEHTHOCTH
Y KOHEYHas TOYKa TUTPOBAaHUs. ABTOMATHYECKUE TUTPATOPBI.

KuciioTrHo-ocHOBHOEe THTpPOBaHue. [locTpoeHne KpUBBIX TUTPOBaHWs. BiusHue BeIMYMHBI
KOHCTAHT KHMCIIOTHOCTH WJIM OCHOBHOCTH, KOHLICHTPALIUU KHUCIIOT MM OCHOBAaHUM, TEMIIEPATYpHI,
MOHHOM CWJIbl Ha BEIMYMHY CKayka HAa KpPUBOW TUTpOBaHUA. KHCIIOTHO-OCHOBHOE TUTPOBAaHHUE B
HEBOJAHBIX cpegax. KucnotHo-ocHOBHblE uWHAMKATOphl. IlorpemHocTn TUTpoBaHMsI IIpH
OTIpe/IeNIEHUN CHJIBHBIX M CIAObIX KHUCJIOT M OCHOBAHUM, cMeceil KUCIOT U ocHoBaHMU. [Ipumepsl
[IPAKTUYECKOr0 IIPUMEHEHUS.

OKHCIMTEIBHO-BOCCTAHOBUTE/IbHOE THUTpPOBaHUe. [locTpoeHHWe KpUBBIX TUTPOBAHUS.
@akTopsl, BIUAIIIAE HAa BEIWYMHY CKauka Ha KPUBOM TUTPOBAHMS: KOHLEHTpalUs HOHOB
BOZOpPOJa, OOpa3oBaHME KOMILJIEKCOB U MAajOpacTBOPUMBIX COEIUHEHHWM, WOHHAas Cuia,
temrneparypa. CriocoObl onpesieieHlsi KOHEYHOM TOYKM TUTPOBaHMSA; MHAMKATOpHL. [lorpemmnoctu
TUTPOBAaHUA. MeTOJbl OKHUCIUTEbHO-BOCCTAHOBUTEIBLHOTO THUTPOBAHMS (II€pMaHTraHATOMETPHS,
Homomerpuss u Homumerpusi, OuxpomatomeTpusi). IlepBHUHBIE W BTOPUYHBIE CTaHAAPTHI.
Nuaukaropsr.
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OcagutenbHoe TUTpoBaHUe. CrocoObl OOHApY)KEHUS KOHEYHOM TOUYKM THTPOBAHUS;
uHankaropsl. [lorpemnoctu TutpoBanus. [IpuMepsl npakTHYECKOTro0 MPUMEHEHHMSL.

Kommiekcomerpuueckoe turpoBanme. HeopraHumdyeckue M OpraHMUYECKUE TUTPAHTHI B
KOMILUIEKCOMeTpUHU.  Vcronb30BaHME  aMUHOIOJIMKApPOOHOBBIX ~ KHCIOT  (KOMILJIEKCOHOB) B
KOMILJIEKCOHOMETPHH. MeTauioOXpOMHbIE WHAMKATOPHl M TPEOOBaHMSA, MPEIBSBISAEMbIE K HHM.
CriocoObl  KOMILJIEKCOHOMETPUYECKOIO  TUTPOBAaHUS:  IpsMoe,  OOpaTHOE,  KOCBEHHOE.
CeNeKTUBHOCTh TUTPOBAHHUS U CHOCOOBI ee moBbimeHus. [lorpemmnoctu tutpoBanus. IIpumeps
IPAaKTUYECKOTO IPUMEHEHUS.

3.1.1.5. MeTom0J10rust XUMHYECKOI'0 AHAJIN3A

MeToab! BbleJIeHNs], pa3iejieHns U KOHIeHTpupoBanusi. OCHOBHBIC METO/BI Pa3ciIeHUs
U KOHIICHTPHPOBAHUS, UX POJIb B XUMHYECKOM aHanm3e. CodyeTaHWe METOJOB Da3JICICHUs U
KOHILICHTPUPOBAHUA C MCTOJAMH OIIPCACIICHUSA, I‘I/I6pI/II[HBIC METOHI. P%HGHGHI/IC COITIOCTaBUMBIX
KOJIMYECTB JJIEMEHTOB U OTJAEJCHHE MajblX KOMWYeCTB OT Oonbmux. OJHOCTyNEeHYaThle |
MHOTOCTYIIEHYAThIe Tpolecchl  pasneneHus. KoHcranTel  pacnpenencaus. Koaddumuent
pacupenenenusi.  Crenenp  usBieueHus.  Koapdunuent  pazpenenus.  KoaddunueHt
KOHLICHTPUPOBaHUS.

Metposornyeckue OCHOBHI XHMHU4YECKOro aHajau3a. OCHOBHbIE CTaAHH XHMHYECKOTO
a"aims3a. OCHOBHEIE MCTPOJIOTHUYCCKUC TTOHATUA U IIPEACTABIICHUA: U3MCPCHUC, MCTOJbI U CPEACTBA
U3MEPEHUH, TOrPENIHOCTH. AHAIMTHYCCKUA curHanm u  noMexu. CrocoObl  ompeneieHus
COACPpIKaHHUA 110 JAHHBIM aHAJIMTUYCCKHUX H3MepeHHﬁ.

OcHOBHBIE XapaKTEPUCTHKU METOJIa U METOJIMKH aHaIu3a: Kod()(PUIMEeHT 4yBCTBUTEIHHOCTH,
npeaci O6H8,py‘)K€HI/I$I, HUWKHAA U BCPXHAA I'PaHUIBI OIIPCACIIACMbBIX CO[[Gp)KElHHfI, IMPpaBHUJIBHOCTb U
BOCIIPOU3BOMMOCTb.

Knaccugukanus morpemHocteil ananmza. CHUCTeMaTHYECKHE W CIy4YailHbIE MOTPEIIHOCTH.
[TorpemHocTH OTHENIBHBIX CTAAMl XUMHUYecKoro aHanu3a. CrnocoObl OIEHKH MPaBUIBHOCTH:
UCIIOJIb30BaHUE CTAHJAPTHBIX 00pasloB, MeToa J00aBOK, METOJ BapbHPOBAHHS HABECOK,
COTIOCTaBJIEHHE C ApYyruMu metofamu. CTaHIapTHBIE 00pa3ilbl, X U3TOTOBJICHHE, aTTeCTallus U
ucrnonb3oBanue. Craructuueckas o0pabOTKa pe3ydbTaTOB HU3MEPEHHMH. 3aKOH HOPMAaJIbHOTO
pacmpesienieHusl ClIy4ailHbIX omuoOoK, t- u F-pacnpenenenus. Cpeanee, AucCIepcus, CTaHIapTHOE
OTKJIOHCHUEC. HpOBepKa THIIOTE3bl HOPMAJIBHOCTH, THIOTE3bl OAHOPOAHOCTHU PEC3YJIbBTATOB
u3MepeHuil. CpaBHEHHE TUCTIEPCUU U CPETHUX JABYX METOJIOB aHaimu3a. PerpeccHoHHBIN aHAIu3.
Tpe60BaHI/I5[ K MCTPOJIOTHYCCKHUM XapaKTCPUCTUKaM MCETOAOB W MCETOJUK B 3aBUCHUMOCTU OT
o0bekTa u 1enu ananuza. CrocoObl MOBBIIIEHHUS BOCIIPOU3BOIMMOCTH U IPABUILHOCTH aHAJHN3a.

3.1.2. UucTpyMeHTa/IbHbIE METOAbI AHAJIN3A
3.1.2.1. CnekTpajibHbIe METObI AHAJIN3A

Cnexktpockonuyeckue MeToabl. CIEKTp JJIEKTPOMArHUTHOTO W3JIydeHUs (dHeprus,
CrocoObl €€ BBIPAKEHUS; TEPMHUHBI, CHUMBOJBl M EIUHUIBI DHEPTHH WU3TYYCHHS; TUAa30HbI
HU3TYy4YCHUSA, THUIBI SHCPTCTUUCCKHUX HepeXOJIOB). OCHOBHBIE THIIEI BSaHMO)IeﬁCTBHﬂ BEUIECTBaA C
U3ITy4YeHUEM: SMUCCHUS (TEIUIOBas, JIIOMUHECIEHIIUs), MOTJoleHne, paccesnue. Krnaccudukanus
CIICKTPOCKOIIMYECKNX MCETOJOB IIO DHCPTHH. Knaccml)m(aunﬂ CIICKTPOCKOIMMYECKNX METOJ0B Ha
OCHOBE CHEKTpa »JJEKTPOMArHUTHOTO W3JIy4eHHs] (aTOMHasl, MOJIEKYJIsIpHasi) W XapakTepa
B3aUMOJICHCTBHS DJIEKTPOMArHUTHOTO M3JIy4CHHS C BemeCTBOM (aOCOpOIMOHHAS, SMUCCHOHHAS
CHEKTPOCKOIHSA).

Cnextpbl atomMoB. OCHOBHbIE M BO30YKIEHHBIE COCTOSIHMSI aTOMOB, XapaKT€PUCTUKH
cocTosiHUI. DHepreTrueckue nepexoapl. [IpaBuna orOopa. 3aKOHBI UCITYCKAHHS M TOTJIOIICHUS.
BeposTHOCTH 3JIEKTPOHHBIX MEPEXOJ0B W BpEeMEHA JKU3HU BO30YKIEHHBIX COCTOSIHHIA.
XapaKTepI/ICTI/IKI/I CIICKTPAJIbHBIX JIMHUHN: MTOJOXKEHHE B CIICKTPC, MHTCHCUBHOCTDH, INOJYIIHPHHA.
CrexTpsl MOJIEKYT; UX 0coOeHHOCTH. CXeMBbI 3JIEKTPOHHBIX YPOBHEH MouieKkyibl. [IpencraBnenne o
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MOJTHOW SHEPruM MOJIEKYJ KaK CyMMBI 3JEKTPOHHOHM, KoyieOaTelnbHON W BpallaTelbHOM.
3aBUCHUMOCTb BU/IbI CIIEKTPA OT arperaTHOro cocTosiHuUs BeuiecTBa. OCHOBHBIE 3aKOHbI MOTJIOLICHUS
anekTpoMaruutHoro wu3nydenus: (byrepa—JlamOepra—bepa) u u3myuenus (Jlomakuna—Illeiioe).
CBs3b aHAIMTHUYECKOIO CHTHAJIAa C KOHLIEHTPALUEH ompenensieMoro coequHeHus. Amnmaparypa.
Crioco0pl MOHOXPOMATH3ALUH JIYUUCTOW SHEPTUH.

MeToabl ATOMHOW CHIEKTPOCKONIUM

ATOMHO-3MHCHOHHBII MeTol. VcTouHuKHM aTomMu3anMu M BO30YXKAEHUS: HIIEKTPUUYECKHE
paspsabl  (IyroBble, HCKPOBbIE, ITOHM)KEHHOI'O JaBJIEHUS), IIJJaMEHA, WHAYKTHBHO-CBS3aHHAs
m1asMma, Jiazeppl. OCHOBHBIE XapaKTEPUCTHKU HCTOYHMKOB aTOMHU3ALMU: TEMIEpaTypa IUIa3MBbl,
COCTaB IIJIJaMEHM, KOHLEHTpaLUs EKTPOHOB. PU3NYECKUE U XUMUYECKUE TIPOLIECCH B UCTOYHUKAX
aToMu3aluu U Bo30yxaeHus. Criekrporpauueckuii 1 CeKTPOMETPUYECKHI METO/Ibl aHaIu3a, uX
O0COOCHHOCTH, O00NacTH mNpuUMeHeHHs. KauecTBEHHBIM W KOJWYECTBEHHBINM aHanmu3. OCHOBHas
amnmaparypa: crekrporpagbl, KBaHTOMETpbl. MeTOJ SMHUCCHOHHOH CIEKTPOMETPUHU IUIAMEHH.
[TonroroBka mpoOBI K aHamM3y, OCOOCHHOCTH BBEIEHHsS MpOOBl B IUIaMeHa. [ openku u
pacnbutuTeny. [InaMmenHble OTOMETPHI U CHEKTPOPOTOMETPHI.

ATOMHO-20COPOLMOHHBII MeToA. ATOMU3ATOPHI (IJIAaMEHHbIE U HETUIaMeHHbIe). McTounuku
u3IydeHus (lamMmbl € IOJBIM  KaTOJIOM, HCTOYHHMKM CIUIOIIHOTO CIEKTpa, Ja3ephl), HX
XapaKTepUCTUKU. BO3MOXKHOCTH, IPpEUMYIIECTBA U HEOCTATKU METO/1a, €r0 CPABHEHHE C aTOMHO-
SMHCCUOHHBIMU METOJIaMH (TOYHOCTh, W30MPATEIbHOCTh, YYBCTBUTEIBHOCTb, 3KCIPECCHOCTB).
[TpuMepbl MPaKTHYECKOTO MPHUMEHEHHs AaTOMHO-OMHUCCHOHHOTO M aTOMHO-a0COPOIIMOHHOTO
METOOB.

ATOMHO-(1yopecueHTHbIA. [IpuHIMn MeToa; 0COOEHHOCTH U TPUMEHEHHE.

PentrenoguyopecuentHbiii MeToa. [Ipunuun metona; 0coOEHHOCTH U TPUMEHEHUE.

Metoabl mogekyasapHoi (Y@, suaumoii n UK) cnekrpockonun

Mouaexkyasipuas abcopOumnonHas CIHEKTPOCKONUA (cnexkTpodoromerpusi).
OYHKIMOHANBHBIA aHaIU3 MO KOJIEOATeNbHBIM M JJIEKTPOHHBIM crekTpaMm. OCHOBHOM 3aKoH
ceeronoryomeHus. OTKIOHEHUS OT 3aKOHA, UX MPUYHMHBI (XUMHUYECKHUE; TeMmIeparypa, 3P QeKTsl,
00yCIIOBJICHHBIE PAaCTBOPUTEJIEM; pacCesHUE CBETa; MOHOXpomaTu3anus usinydenus). [lonstue ob
UCTMHHOM W KaXylleMcs MOJISIpHOM Koddduuuente mnornomeHus. VHCTpyMeHTalbHbIE
MOTPEIIHOCTH; ONITUMAaJIbHBI UHTEPBAJI U3MEPSIEMbIX 3HAUEHHUH onTHYecKoi IoTHOCTU. CriocoObl
OIIpeZICNICHUs] KOHIICHTpAluu BellecTB. M3MepeHue BBICOKMX, HU3KMX ONTHYECKHMX IUIOTHOCTEN
(nuddepennmanbHbii MeTON). AHaIM3 MHOTOKOMIIOHEHTHBIX cHcTeM. [Ipumephl mpakTHueckoro
IIPUMEHEHHSI METO/1a.

MoJexyasipHasi  JIIOMHHeCHeHTHass  cnekTpockomusi.  OOmas  kiaccudukanus
MOJIEKYJIsIpHOM mromuHecteHnnu. Cxema S0noHckoro. dnyopecuenuus u ¢dochopecreHuus.
3akoH Crokca-Jlommens. IlpaBuno 3epkanbHOM cummeTpuu JIeBImIMHA. OHEPreTUYECKHH H
KBAaHTOBBIM  BbIX0JA. 3akoH BasunoBa. TymieHwe JIOMHHECHEHIUHU. JIFOMUHECIIEHTHBIN
KauecTBEHHBIH M  KOJMYeCcTBEeHHbIM aHamu3. [lpubGopsr B mromMuHecueHuuu. [Ipumepsr
MIPaKTUYECKOr0 IPUMEHEHHUS METOIA.

3.1.2.2. DnekTpoXuMHYECKHEe METOAbI AaHAJIN3A

Obmas XapaKTepUCTUKA AIEKTPOXUMHUYECKUX METO/IOB. Knaccudukarnms.
DNeKTpoXUMHUYECKUe siueku. MHIUKATOPHBIN 3J€KTPOA U 3JEKTPOJA CpaBHEHUsA. PaBHOBECHbIE U
HEPAaBHOBECHBIEC AJIEKTPOXUMUUYECKHUE CUCTEMBI. SIBJIEHHUS, BO3HUKAIOIIME MPU MPOTEKAHUU TOKA
(oMHuUecKOe TaJIeHHe HaIpsHKEHUs, KOHLEHTpPAlMOHHAs U KHUHETUYECKas MOJISpU3ALIMS).
[Tonsipr3anOHHBIE KPUBBIE U UX UCIIOJIB30BAHUE B PA3TMYHBIX AJIEKTPOXUMUYECKHX METOIAX.

IHorenunomerpus
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IIpsimasi morenuuomerpusi. V3mepenue mnoreHnuansa. OOpaTumble H  HeoOpaTUMBbIE
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIE CUCTEMBL. YpaBHeHHe HepHcra. MIHOuMKaTOpHBIE 3JIEKTPOJIBL.
SIBneHusT Ha ANEKTPOJaxX M B NIPUAIEKTPOAHOM mpoctpanctBe. Monomerpus. Knaccudukanus
MOHCEJICKTUBHBIX JIEKTPOJOB: 3JIEKTPOJbI C TOMOT€HHBIMHM U I'€T€POr€HHBIMU KPUCTAININYECKUMU
MeMOpaHaMH, CTEKJISIHHBIE 3JEKTPOJIBbI, 3JEKTPOJIbI C MOJIBUKHBIMH HOCUTEISIMH, (PEPMEHTHBIC U
ra3oyyBCTBUTENIbHBIC  3JEKTPOJbl.  YpaBHeHue  Huxonbckoro.  OnexrpopHas — QyHKIu,
KOO(Q(QUIMEHT CEeJNEeKTUBHOCTH, BpeMs OTKJIMKA. llpuMepsl MPaKTHUYECKOTO0 NpPUMEHEHHS
MOHOMETPHH.

IHoreHuMoMeTpHuYeckoe TUTpPOBaHMe. V3MEeHEHNE 3JIEKTPOJHOIO MOTEHIMANAa B MPOLECCE
tuTpoBaHua. CrocoObl OOHapy)XEHUs KOHEYHOH TOUKM TUTpoBaHMA. IIpuMmepbl mpakTHYecKOro
IIPUMEHEHUS.

Kysaonomerpus

Teopernueckue ocHOBBI MeToja. CrocoObl oOIpeneseHust KOJIMYeCTBAa 3IIEKTPUUYECTBA.
[Ipsimast KyJdOHOMETpUST M KOCBEHHas (KyJOHOMETpUuyeckoe TuTpoBaHue). KynoHomerpus npu
IIOCTOSSHHOM TOKE€ M IIOCTOSIHHOM IIOTeHuuane. DBHEWHAS M BHYTpEHHSA TIeHepauus
KYJIOHOMETPUYECKOTO  TUTPAHTA. TWUTPOBAHME JJIEKTPOAKTUBHBIX U  JIEKTPOHEAKTHUBHBIX
KOMIIOHEHTOB. OrmpezeneHue KOHEYHOW TOYKM TUTpoBaHus. [IpemmyniectBa M OrpaHHuYeHUsS
METO/Aa KYJIOHOMETPUYECKOIO THUTPOBAHMSI IIO CPABHEHUIO C JPYIUMU TUTPUMETPUYECKHUMHU
Meroaamu. [IpuMepsl NpaKTUYECKOrO IPUMEHEHHUS.

BoabsTamnepomerpust

Knaccugukanusi BodbTaMIepoMeTpUYECKHX MeTonoB. I[IpemmymiectBa ¥ HEJZOCTATKH
pryTtHOro osnekrpoaa. IIpumenenune TBepaplXx »diexkTponoB. [lonmydyeHne W XapakTepHUCTHKA
BOJIbTaMIIepHON KpuBoH. KoHIEeHCAaTOpHBINA, MUTPAallMOHHBIN, AU(QPy3noHHBIH TokU. [IpenenbHbIi
muddy3nonnsii Tok. Ilomsporpadus. YpaBuenue MibkoBuya. YpaBHeHue mossiporpaguueckoi
BoHBI MnbkoBruua — I'eiipoBckoro. [loreHnnan momayBosHbl. PakTOpPsI, BIMAIOINE HA BEIUYUHY
MOTEHIMaNa MOJTyBOJIHBI.

AMnepoMerpuueckoe TuTpoBanue. CynHocTs MeTosa. IHIukaTopHble 31eKTpoabl. Beioop
MOTEHIMAIAa WHIUKATOPHOTO 3JIEKTPOJa. AMIEPOMETPUYECKOE TUTPOBAHUE C OJHHUM MW JIBYMs
MOJIIPU30BAHHBIMU  DJIEKTpPOAaMU. Bunabl KpuBBIX TUTpoBaHMsA. lIpumepbl MpakTHUECKOro
IIPUMEHEHUs  BOJBTAMIIEPOMETPUYECKMX METOAOB M aMIIEPOMETPUYECKOTO  TUTPOBAHMS.
OmnpezneneHne KOHIEHTPALUK BEIIECTB METOOM I'PaAyHpOBOYHOIO rpaduka U METOAOM J100aBOK €
HCIIOJIb30BaHNUEM KJIACCUYECKOU, ocuuorpau4ecKoi, IIEPEMEHHOTOKOBOU BOJIbT-
aMIIEpOMETPHH.

Konaykromerpus

DJIEKTPONPOBOAHOCTh PACTBOPOB M MPUHIHUIBI KOHIYKTOMETPHUH M KOHIYKTOMETPUYECKOTO
TUTPOBAHUS.

CpaBHHUTENbHAS XapaKTEPUCTUKA UYBCTBUTEIBHOCTH W HW30MpATEIbHOCTH, OOacTen
MIPUMEHEHUS JIEKTPOXUMHUYECKUX METOJIOB.

3.1.2.3. Xpomarorpaduyeckue MeTOIbI aHATU3A

CymHocTs XpoMaTorpadun. [Tonarue o moaBmkHON 1 HenmoIBMkHOH (a3zax. Knaccuduxanums
METOJIOB IO arperaTHOMy COCTOSIHUIO TOJBM)KHOM UM HEMOJABMKHOW (a3, MO MeXaHU3My
pas3jieleHus, N0 TEeXHUKE BhIMONHEHHs. CrocoObl MOdydyeHus: Xpomartorpamm ((ppoHTaIbHBIH,
BBITECHUTEIIBHBIN, AIIOCHTHBIN). OCHOBHBIC MapaMeTphl XpoMarorpaMmbl. OCHOBHOE ypaBHEHHE
xpomarorpaduu. CeneKTUBHOCTh U 3PPEKTUBHOCTh Xpomarorpadudeckoro pasaencHus. Teopus
TeopeTuuecknux Tapenok. Kunernueckas Tteopus. Paspemienune kak (akTop ONTUMHU3ALUU
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xpomatorpaduueckoro mporecca. KauecTBEHHBI U KOJMYECTBEHHBIM XpoMaTorpaduvecKuii
aHaJIu3.

I'azoBass  xpomartorpapus. I'azoagcopOumonnas (rasorBepaodasHas) u  raso-
JKUAKOCTHasi xpomartorpadusi. CopOeHTHI U HOcUTENH, TpeboBaHHS K HHUM. MexaHu3M
pasnenenus. Cxema razoBoro xpomarorpacda. Komonku. JleTeKTOpbl, UX UYyBCTBUTEIBHOCTH U
cesleKTUBHOCTh. O0acTH MpUMEHEeHHsI Ta30BOM XpomaTorpaduu.

Kuakocrnas xpomarorpadus. Bunabl >xuakocTHoi xpomatorpaduu. IIpenmymiectsa
BBICOKOA(h(DEKTUBHON  >kHAKOCTHOW  Xpomartorpadhum (BDXX). HopmanpHo-dhazoBelii U
oOparnieHHo-(a30BbIid BapuaHThl. [losgpHBIE 1 HENOJSPHBIE HEMOABIKHBIC (ha3bl U MPUHIUITEI UX
BbIOOpa. MonudunrpoBanHble cuiiuKarelid Kak copOeHThl. CxeMa >KMIKOCTHOro xpomatorpada.
Hacocbl, konoHku. OCHOBHBIE TUIIBI JETEKTOPOB, UX UYBCTBUTEIBHOCTD U CEJIEKTUBHOCTD.

HonooOmennass  xpomarorpadusi. CrpoeHue W (U3HKO-XMMHYECKHE  CBOMCTBA
MOHOOOMEHHUKOB. MloHOOOMeHHOE paBHOBecHe. CeNeKTUBHOCTh HOHHOTO OOMeHa M (PaKTOpbI ero
onpeaenstomue. O0macTu NpUMeHeHus: HOHOOOMeHHOU Xpomartorpaduu. MoHnHas xpomartorpadus
KaK BapHaHT BBICOKOA(P(PEKTHBHONH HMOHOOOMEHHOH Xpomarorpaduu. OCOOEHHOCTH CTPOCHUS U
CBOICTBa cOpOEHTOB AJisi HOHHOU XxpomaTorpaduu. OJHOKOIOHOYHAS U JIBYXKOJIOHOYHASI HOHHAS
xpomatorpadus, UX IpeuMyllecTBa M HenocTatku. oHoxpomarorpaduyeckoe ompeneneHue
KaTHUOHOB M aHUOHOB. WMoH-mapHas u nurannooOMeHHas xpomarorpadus. OOmye NpUHIUIIBL.
[ToaBuxHbIe 1 HEMOABWKHBIE (a3bl. O0IaCTH IPUMEHEHHS.

JKCKJ/II03UOHHAsT xpomaTorpagus. OOmme npuHOUNBl Mertoda. lloaBukHBIE U
HenoABKHBIC (ha3pl. OcOOCHHOCTH MeXaHu3Ma paszzeiieHus. OmnpeaenseMbie BEIecTBa U 00IacTu
MIPUMEHEHHUS METO/a.

IlnockocTHass xpomatorpagus. OOmme npuHOMIbl pasjaeneHus. CrnocoObl MONyYeHUS
IUTOCKOCTHBIX XpOMAaTOrpamMM (BOCXOIAIININ, HUCXOISIIHIA, KPYTOBO#, IBYMEpHbIi). PeareHTsl as
MIPOsABJIEHUS XpoMaTorpaMM. ToHKocIoMHas xpoMaTorpadus. Mexanusmsl pazaeneHus. CopOeHThI
U noJBHXHbIe (a3bl. bymaxkHas xpomatorpadus. Mexanusmel pasneneHus. [loaBrkHble (azbl.
Ob6acTi npuMEHEeHUsl.

3.1.2.4. ipyrue ¢puzuyeckue MeToAbl aHATU3A

Macc-ciektpomerpus. Mnentudukanus W onpeAeseHHEe  OpPraHMYeCKHX  BEIIECTB;
AJIEMEHTHBI M W30TOMHBINA aHanu3. XpomaTo-macc-criekTpomeTpus. OOlme MpencTaBiIeHUs O
pe3oHaHcHbIX (OI1P-, AMP-, MeccbayspoBcKasi ClIEKTPOCKONHS) U sJIEPHO-(DU3UUECKHX METO/1aX.

3.1.2.5. [IpumMeHeHHE KIACCHYECKUX M HHCTPYMEHTAJIbHBIX METOI0B /IJIsl AaHAJIH3a peajbHbIX
00LEeKTOB

OOBEKTBl OKpYXAIOIIeH Cpeapl: BO3AYX, NPUPOIHBIE M CTOYHBIC BOJIBI, MOYBBI, JOHHBIE
OTJIOKEHUS. XapaKkTepHbIe OCOOCHHOCTH U 33J1a4i UX aHAJIN3a.

buonornueckne W MEOUIMHCKHE OOBEKTHL. AHAIUTHYECKHE 3aJadyd B OTOM OOJACTH.
CaHuTapHO-TUTHEHUYECKUI KOHTPOIIb.

['eonmornueckre 0OBEKTHI. AHAN3 CHJIMKATOB, KAPOOHATOB, JKEJIE3HBIX, HUKEIh-KOOAThTOBBIX
Py, TOJIUMETAITUYECKUX PY/I.

Mertasuiel, CIUTaBbl U IPYTHE MPOAYKTHI METAIUTYPTUUECKON MPOMBIIIIIEHHOCTH. OnpeneneHne
YepHBIX, [BETHBIX, PEIKHX, OIAarOPOJHBIX METAIJIOB M aHalu3 WX CIJIaBOB. AHamu3
HEMETAJUTMYECKUX BKIIFOUCHHUH U OMpeJIeieHIe Ta3000pa3yronmx npumeceii B Metaiuiax. KoHTpob
METaJUTyprHUe€CKUX MPOU3BOJICTB.

N3oromubie Martepuansl. OmnpeneneHue TOpHS, ypaHa, IUTYTOHUS, TPAHCILTYTOHHUEBBIX
3JIEMEHTOB M HEKOTOPBIX MPOAYKTOB JECICHHUS.

Heopranuueckue coeauHenus. BemectBa  BBICOKOM — 4MCTOTBI (B TOM  YHCIE
MOJIYITPOBOJIHUKOBBIE MaTepuaibl, MaTepHalIbl BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOJUMOCTH);
ONpPEACICHUE B HUX OCHOBHBIX KOMIIOHEHTOB, PUMECHBIX U JISTUPYIOIIUX MHUKPOAJIEMEHTOB.
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IIpuponueie u
COEIMHEHUs, OJIMMepbl. Bubl aHanu3a Takux 0OBbEKTOB M COOTBETCTBYIOLIME MeTObl. [TprmMepsl
pelIeHus 3a/1a4 KOHTPOJISl OPraHUYECKUX IIPOU3BOJICTB.

CriennanpHble 0OBEKTHI ONPECIICHUS: TOKCUYHbIE U PaJlMOAKTUBHBIE BELECTBA, TOKCUHBI B
MUIIEBBIX IPOAYKTAX, HAPKOTUKHU, B3PBIBUATHIE U JIETKOBOCIUIAMEHSIOIINECS BEIIECTBA, Ia3bl.

CHHTCTUYCCKUC

OpraHu4YCCKUC BCIICCTBA U  DBJICMCHTOOPIraHUYCCKUC

JlabopaTopHbIi NPAKTUKYM

Nemi/m | Ne paznmena HanmenoBanue 1abopaTopHbIX paboT
JICITUTIAHBI
1 3.1.1.2.u NHnuBuayanpHbIC peakiy Ha aHMOHBI. KOHTposIbHAs 3a/1aua Ha
3.1.1.3. AQHUOHBI (KAYECTBEHHBIN aHAIH?3).
2 3112 u NunuBunyansHble peakiuu Ha katuoHsbl [-111 u VI ananutnueckux
3113 rpyni. KontponbsHas 3agaua Ha cmeck katroHoB I, 11, IIT u VI rpynm
(Ka4ueCTBEHHBIN aHaINU3).
3 3112 u NunuBunyansHble peakiuu KaTuoHoB [V, V aHanmuTuyeckux rpymi.
3113, KonTponbHas 3anaya Ha cmech kaTHoHOB I1I-VI rpynn (kauecTBeHHBIM
aHaJm3).
4 3113 KonTponbHas 3a1aua Ha cMech KaTHOHOB [-VI rpynn (kauecTBeHHBIN
T aHaJm3).
3) VYcTaHoBIIeHHE HOPMAJIBHOCTH pacTBOpa THUOCYJIb(paTa HaATpUs O
3.114.mu CTaHJapTHOMY pacTBOpY AuXxpomarta kanus. Onpeaenenue coaep:kanus
3.1.1.5 nonoB Meau (II) B cmecH, mosrydeHHO# mpu 00paboTKe OPOH3BI
(KOJTMYECTBEHHBIN aHAJIU3).
6 [IpuroroBieHne CTaHIAPTHOTO PACTBOPA OKCAIaTa HATPHSL.
3114, YcTaHoBIEeHHE HOPMAIILHOCTH PacTBOpa MepMaHTraHaTa Kajius 1Mo
CTaHJApTHOMY PacTBOPY OKcayaTa HaTpus. OnpeneneHne Macchl HOHOB
xenesa (1) B oOpasie (KomTu4ecTBeHHBIN aHaIu3).
7 [Tpurotosnenue 0.1 H. pacTBOpa cepHOl KUCIOTHL. PaznenbHoe
3114 OTIpeieIeHNe CO/IbI U IIETI0YH B CMECH.
8 3114 Omnpenenenne 0011IeH )KeCTKOCTU BOIbI. OnpeeieHue CoaepKaHms
e nonoB kaneius (II) B Boge.
9 3.1.2.1. Omnpenenenune xenesa (I11) mo peakuuu ¢ poganuaom.
10 W3ydeHne cieKTpoB MOTJIONIEHUS! paCTBOPOB NIEpMaHraHaTa u
3.1.2.1. nuxpomara, paszaensHoe onpenenenue xpoma (VI) u mapranna (VII) B
pactBope (.
11 3121 Onpenenenne Cu®" MeTo10M (hOTOMETPHUECKOTO TUTPOBAHHUS
T pacTtBOopoM TpuioHa b.
12 3.1.2.2. KonaykromeTpruyeckoe TUTPOBAHHUE CMECH JIBYX AJIEKTPOJIUTOB.
13 3.1.2.2. HNonomeTrpuueckoe onpeaesieHue HUTPaT-HOHOB.
14 3.1.2.2. [ToTeHIMOMETpHUYECKOE TUTPOBAHUE CMECH JABYX KHCIIOT B BOJHOM
pacTBope.
15 3.1.2.2. [ToTeHIMOMETPUYECKOE TUTPOBAHNE CMECH JIBYX CHIIHHBIX KHCIIOT B
HEBOJIHOM CcpeJie.
16 3.1.2.2. [TorennmomeTpuueckoe TuTpoBaHue pactBopa xeinesa (II) pacrBopom
JIMXpoMaTa KaJusl.
17 3.1.2.3. HNonooOMeHHOE pa3jiesieHre KaTHOHOB IIMHKA U HUKeIsA. OnpezeneHne
WX COepXKaHMS KOMIUIEKCOHOMETPHUECKUM TUTPOBAHUEM.
18 3.1.2.3. ["azoxpomaTorpaduueckoe pa3aeieHne u onpeaesieHue MpeaeIbHBIX

YIJICBOAOPOA0B UJIN IaJIOTCHIIPOU3BOJHBIX YIJICBOOAOPOIOB.
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Ilpumeyanus:
1. U3 pabor 9-18 oOs3aTenbHBl JUIsl BBIMOAHEHUS 9 mo ycMoTpenmio mpenonaBarens (10
3aHITHIN).
3 3aHATHS IIaHUPYIOTCS Ha BbinoaHenue Y PC.
Tpu 3aHATHS IAHUPYIOTCS HA CIa4y TEOPETUUYECKUX JOMMYCKOB.
[TocnenoBaTenbHOCTh BHIMOIHEHHS paOOT yCTaHABIMBACTCS MIPEMOJaBaTEIIEM.

o

4. YueOHO-MeTOANYeCKOe O0eclieYeHre CaMOCTOSITeIbHON PadoThl 00y4arouXxcs

CamocTtosTenpHas paboTa CTYIEHTOB BKJIIOYAET pa0OTy B YHTAIBLHOM 3alie OMOJIMOTEKH, B
y4eOHBIX KaOMHeTax (J1abopaTopusix) U B JIOMAIIHUX YCIOBHSX, C JOCTYIIOM K pecypcam MHTepHeT
JUISE TIOJTOTOBKM K YCTHOMY OTPOCY, KOHTPOJBHBIM paboTaM W TecTam, a Takxke odopmiieHue
HAYYHBIX PUCYHKOB B aJIbOOME KaK OTYeTa I10 COOTBETCTBYIOIIMM TEMaM JIA0OPATOPHBIX padoT.

OTtueTsl MO J1a0OpaTOPHBIM paboTaM NPEACTABISAIOT COOOM OTYETHBIH JOKYMEHT O padoTe
CTyJCHTA B TEYEHUE ceMmecTpa. Hamuume OTYETOB, 3a4YTEHHBIX IMPEMOJaBaTelieM, BEIAYIIETO
1abopaTOpHbIE 3aHATHUS, SIBISIETCS HEOOXOIMMBIM YCIOBHEM JOMYyCKa K cJade JK3aMeHa I10
JUCIUILIMHE. DTO TaKke OJIUH U3 3PQPEKTUBHBIX METOAOB MO3HAHHUA, TAaK KaK UMEHHO B Ipoliecce
HalmyucCaHus OT4YCTAa CTYACHT ACTAJIbHO W BAYMYHBO AHAJIM3HUPYCT OCHOBHBLIC 3Tallbl IPOBCACHHA
aHaJiu3a, MPOBOJUT PAacyeThl KOHIICHTPAILMU ONPEACIIEMOr0 KOMIIOHEHTa, (POPMYIUPYET BBIBOJ O
IPOJICTaHHOW paboTe, YTO CIOCOOCTBYET JYyYIIEMY YCBOCHHUIO MaTepHalla, Pa3BHBACT y CTYACHTOB
BHUMaHHE U Ha0III01aTeIbHOCTb.

K dbopmam Tekyiiero KOHTpOJIs yCIeBaeMOCTH TUCIIMILTHHBI OTHOCUTCS CIIEAYIOIIee:

e VYCTHBIN OIpoC;

e KonrtponbsHbeie paboTbl 1mo temam: «PactBopbl»; «CoCTOsSHUE BeElleCTBAa U HOHHBIE
peakuuu B pa30aBIEHHBIX pacTBOpax»; « XMMHUYECKOE PAaBHOBECHE B CUCTEME «BOJIHBIM
pacTBOP-TPYIHOPACTBOPUMBIM  DJIEKTPOJIUTY;  «OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIC
peakuuny»; «KnuciaoTHo-ocHOBHOE paBHOBecHE»; «KHCIOTHO-OCHOBHOE TUTPOBAHUEY;

e Komnoksuymsl o Temam paznenon 3.1.1. u 3.1.2;

e [IpoBepka 0TYETOB MO TeMaM JIAOOPATOPHBIX 3aHATHUH.

OcHo8y 0151 camMocmosamenbHol N0O20MOBKU CIMYOeHMO8 COCMAGIAI0M y4e0HO-

MeTOAHYeCKHe Moco0us:

1. Kynemosa H.B., A6paxees P.B., Enunamesa E.B., JIuzynosa I''M., Jlykytuos A.A., Hunpyxk
O.B. COopHuk 3amau 1o aHanuTHueckod xumuu. Hwkamit HoBropoa: Hinkeroponackuii
rocynuBepcurtet, 2017. 78 C.

2. Kynemosa H.B., Hunpyk O.B., A6paxeeB P.B. MeTtoanueckoe pykoBOJICTBO K J1a00paTOpHBIM
paboram no aHanuTHueckod xumuu. Huwxuuit Horopon: Hukeroponckuii rocyHMBEpCUTET,
2017.55¢c.

3. Aopaxees P.B., Kynemosa H.B., Hunipyk O.B. Meroanueckoe pyKoOBOJICTBO 10 KaYECTBEHHOMY
ananu3y. Hwknuit Horopoa: Huxeropoackuii rocynusepeutet, 2017. 60 C.

4. Ao6paxees P.B., Enunamena E.B., Kynemosa H.B., Jluzynosa I"'M., JIlykytios A.A., Hunpyk
O.B. COopHuk 3agay mo aHanuTHueckol xumuu ans cryaeHtoB II kypca. Yacts 1. HuxHwmii
Hogsropoa: Humxeropoackuit rocynusepcuret, 2016. 78 c.

5. Kanyrun A.A., Hunpyx O.B., AbpaxeeB P.B. ®dotomerpus. JlaGopaTopHbie paOOThI s
CTYJIEHTOB XUMHYECKOro (akynbrera. YueOHO-MeTonudyeckoe nocodbue. Huxuuit Horopon:
Hwmxeropoackuii rocynusepcurert, 2014. 28 c.

6. KpsuioB B.A., Mocsrua I1.B. Xpomaro-macc-CEKTpOMETPHUYECKOE OIPEICIICHHE BEIICCTB.
VYuebnoe nocobue. Hmwxnuit Hosropoa: Huwxkeropoackuit rocynusepcuret, 2014. 80 c.

7. Aopaxees P.B., Enunamena E.B., Kanyrun A.A., KpsuioB B.A., Kynemosa H.B., JIuzynosa
['M., JIykytoB A.A., Hunpyk O.B., Ceprees I'.M. JlabopaTtopHbie paboThI 110 Ka4YeCTBEHHOMY
aHaJIU3y 17 CTYAEHTOB XMMUYECKOT0 U OMOJIOrHYecKoro (hakyynbTeToB. Y 4eOHO-METOANUECKOE
nocobue. Huxuuit HoBroposa: Huxeropoackuit rocynusepcuret, 2013. 45 c.
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10.

11.

12.

13.

14.

15.

Aobpaxee P.B., Kanmyrun A.A., KpsuioB B.A., Boukapesa JI.B. JlaGopaTtopubie paboThl 10O
(dboToMeTpUUECKUM METOJaM aHaiu3a. YuyeOHo-MeToaudeckoe nmocoodbue. Huxuuit Horopon:
Huxeropoackuii rocynusepcurer, 2013. 87 c.

Mocsrun  I1.B., KpeuioB B.A. T'azoxpomatorpaduyeckoe oOmnpeneieHue OpraHudecKux
TokcukanTtoB B Boxe. Hwxumit Hosropoa: Hwmxeroponckuii rocynmsepcuter, 2012. 64 c.
[DnekTponHOE yueOHO-MeTomuuecKoe mocooue]: http://www.unn.ru/books/met_files/Chrom.pdf.
AbpaxeeB P.B. Meroapl aTOMHOW CHEKTPOCKONUH B aHAJUTUYECKOW XUMHH. Y4eOHO-
Meroandeckoe nmocooue. Hwkuuit Hosropoa: Hmwkeropoackuii rocyausepcutet, 2011. 39 c.
KpsiioB B.A., Ceprees I''M., Enunamesa E.B. Benenue B xpomarorpaduueckue METOJIbI
aHanu3a. loHHBIH 0OMeH 1M MOHHAas XpomaTtorpadus. YdeOHo-MeToanueckoe nocooue. Hukuuii
Hosropox: Huxeropoackuii rocynusepeutet, 2011. 40 c.

KpeuioB B.A., Ceprees ['.M., lllmsnynoBa E.B. Ilpakrtuueckas woHHas XxpomaTtorpadmusi.
Hwuxnnit Hoeropon: Huxeroponackuii rocynusepcuret, 2010. 54 c.

AbpaxeeB P.B., Kanyrun A.A., KpeuioB B.A., Kynemosa H.B., Jluzynosa I'"M., JlykyTios
A.A., Hunpyk O.B., Cepree I'M. COOpHUK BOMPOCOB M 3a/lay MO AHATUTHYECKON XUMHUU
(MHCTpYMEHTaIbHBIE METOJIbI aHalu3a) IS CaMOCTOATEIbHOW paboTel crymeHToB II kypca.
VYuaebHo-meronnueckoe nmocoobue. Hmxumii HoBropoa: Humxeroponckuii rocynusepcuter, 2007.
40 c.

Ceprees I''M., KpeutoB B.A. HMonooOmennast xpomatorpadus. Omnucanue I1abopaTopHOH
pabotel crynentoB Ilkypca ounoit (opmbl oOyueHUss XHUMHUECKOro ¢akynbrera. YudeOHOo-
MeTonudeckas paspadborka. Huxuauit Horopon: Huxeropoackuit rocyausepcurert, 2005. 17 c.
KpsuioB B.A. Xpomarto-macc-criekTpomMeTpuyeckuii Mertoj aHanuza. Hwxuuit Hosropon:
Huxeropoackuit rocynusepcuret. 2004. 55 c.

HpOMe)KYTO‘IHaH aTTeCTalus 10 UuToraM OCBOCHUA AUCHUILIMHBI IIPOXOJUT B (I)OpMC 3javyera u

3k3ameHa B 3 u 4 cemectpax. K sk3aMeHy JomyckaioTcs oOydaroliuecsi, BBIIIOJIHUBILINE BCE

nmabopaTopHbIe PaOOTHI U CABIIKE BCE OTUYETHI IO TEMaM JIa0OpaTOPHBIX 3aHITHI.

KOHTpOJ'II)HI)Ie BOIIPOCHI U 3aJaHUA OJId IMPOBCACHHA TCKYHICTO KOHTPOJIA U HpOMe)I(YTO‘{HOﬁ

aTTECTAllUH 110 UTOraM OCBOCHUA JUCHUIIIIMHBI IPUBCACHLI B 1II. 6.2.

5. DoHJ OLIEHOYHBIX CpeacTB 1Jisd l'lpOMe)KyTO‘-lHOﬁ aTrTeCTalum 1Mo JTMCUMIIJIMHE (MO}Iy.]'IlO),

BKIIIOYAIOIINHU:
5.1. OnucaHue mKaja OLIEHUBAHUS PE3YIbTATOB 00YUEHHUS 110 TUCHUIUINHE
YpoBennb Ixana oueHuBaHUsi ¢(POPMHPOBAHHOCTH KOMIETEHIH A
copmupoBan
TJ10X0 OYeHb XOpOLIO
HOCTH Hey/l0BJIEeTBO | yAOBJETBOPH P
i Xopo1uo OTJIMYHO
KOMHETEHIMH puTeaLHO TeJbHO P
(WuanKaTopa MPEeBOCXOTHO
JAOCTHIKEHUS q
. € 3a4TEeHO
KOMIIeTeHIHiT) 3a4TEHO
OtcyTcTBHE YpoBeHb
yTv YpoBeHb p .
3HAaHUH o 3HAaHWH B
YpoBeHb MuHUMaIBHO | 3HaHMU B YpoBeHb
TEOPETHIECKO . . obbeme, .
3HAaHWH HIKE | JONMYyCTHMBIH | oObeMe, 3HaHHH B
r0 Marepuana. COOTBETCTBYIOLI]
MUHMMAaJIbHBI | YPOBEHb COOTBETCTBYIOL] obbeme, YpoBeHb
. €M [porpamme
3HaHus Heposmosxknoe | X 3HaHHH. €M IporpaMme HOATOTOBKEL COOTBETCTBYIO | spanuii B
Th OLEHHTH TpeOOBaHU. Jomy1eHo HOJTOTOBKH. Jlonymeo meM obmbeme,
nomHOTY Nmenu MecTo | MHOTO JomymeHo eCKONEKO nporpamMme NPEBbILLAOLIE
e rpy6bie HerpyobIxX HECKOJIBKO O — MO/ITOTOBKH, M IPOrpamMMy
BCJIE/ICTBHE OILITHOKH. OILITHOKH. HErpyObIX LIX ommGox 6e3 omubOK. | moproToBKH.
oTKa3a ouboK
oOyyatoreroc
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http://www.unn.ru/books/met_files/Chrom.pdf

s OT OTBETA

OtcytcTBHE o IIponemonctpu | Ilpogemonctpu | Ilpopemonctp | IIponemoncTp
0ZCMOHC
MHUHUMAJIbHBI P P pOBaHEI Bce pOBaHHI Bce HpOBaHbI BCE HpOBaHbI BCE
. HPOBaHbI
X YMCHUA. Tpu perennn OCHOBHBIC OCHOBHBIC OCHOBHBIC OCHOBHBIE
OCHOBHBIC
HeBO3MOXKHOC | cTanmapTHBIX YMEHUSL. YMEHHUSL. YMEHHUs, YMEHHUSL.
MEHHUSI.
Th OLICHUTh 3a/may He ; Pemensl Bce Penrensr Bce pelIeHbI Bce Penrensr Bce
CIICHBI
HaJIM4ue IPOJEMOHCTP OCHOBHBIC OCHOBHBIC OCHOBHBIC OCHOBHBIC
. THTIOBBIC
yYMeHUI HPOBaHbI 3a/1a49u C 3a7a49H . 3aJ1a4u C 3aJIauH.
YMenus 3a/1a4u ¢
- BCIICJICTBHC OCHOBHbBIE 6 HETrpyObIMU BrInoIHEHBI BCEe | OTAEIbHBIMU BrInoHeHbI
HE BIMH
OTKaza YMEHHUS. rpg OIIMOKAMH. 3a/laHusl, B HECYILECTBEH | BCe 3aJaHus,
OIIMOKaMH.
oOyyJaromieroc BrIoSIHEHBI BCE | MOJHOM HBIM B ITOJTHOM
BrimonHeHBI
s1 OT OTBETA Wmenn mecro 3aJaHMsl, B o0beMe, HO He0YeTaMH, o0beMe Oe3
BCE 3aJJaHHS
rpy6Osie TOJIHOM HEKOTOPBIC C BBITTOJTHCHEI HEJI0YETOB
HO HE B
OLIHOKH. 00BEME, HO HEI0YETaMHU. BCE 3aJIaHUS B
TOJIHOM
HEKOTOpBIE ¢ TOJIHOM
oObeme.
HEJ0YETaMHU. oObeMme.
OtcytcTBHE IIpu pemenun [IponemoncTpu [IponemoncTp
IIponemoncTpu IIponemoHncTp
BJIAJICHUS crangaptHeix | Mmeercs pOBaHbBI HPOBaH
poBaHBI HPOBaHbI N
MaTepHAaIOM. 3a/1a4 He MUHUMAIIbHBI 06a30BbIC TBOPYECKHUI
. 0a3oBbIC HaBBIKU MPH
Hepo3moxHOC | mpojemoHcTp | H Habop HaBBIKU MPH MOAX0[ K
HaBBbIKU peleHun
Tb OLICHUTH HPOBAHbBI HaBBIKOB JJIA peueHun peuIeHuo
6 permenps HEeCTaHIapTH
HaJIN4IHe a30BBIC CTaHJAPTHBIX HECTaHIapTH
Hagbiku NpHU PEHICHUU A 6p BIX 3a7a4 0e3 Aap
CTaHJIapPTHBIX
HaBBIKOB HABBIKH. ap CTAHTAPTHBIX 3a7a4 0e3 OIHBOK 1 BIX 3a/1a4
BCJIC/ICTBUE 3a/1aq ¢ OIIMOOK U
Mmenu MecTO | HEKOTODBIMH sanat ¢ HCAOHCTOB.
OTKaza : p HEKOTOPHIMH HEJI0YCTOB.
rpyObIe HeZo4YeTaMu
oOyyaromieroc Py | HezoueTaMi
s1 OT OTBETA OLIHOKH.

HpI/I HN3YUCHUHN JUCHUIIIINHBI «AHamuTHYECKAsS XUMUS» CTYACHTBI IOJTYYarOT CICAYIOIINC

3HaHUS, YMEHUS U BIIaieHus B pamkax ocBoeHus komnereniuii OIIK-1, OIIK-2, OIIK-3, OIIK-4,

OIIK-6:

OIIK-1.1.

CucremaTusupyet

u

aHAIU3UPYET

pe3yNbTaThl

XUMHUYECKUX

Ha6JIIO):[eHI/II>'I, H3MepeHHfI, a TaK’KC pE3yJIbTaThbl paCuCTOB CBOICTB BEIIECTB U MaTcpHuaJioB

AKCIIEPUMEHTOB,

OIIK-1.2. Tlpemmaraer MHTEPIPETALUIO PE3YIBTATOB COOCTBEHHBIX JKCIIEPHMEHTOB M PAacUETHO-

TECOPCTUUCCKUX pa60T C UCIIOJIB30BAHUEM TCOPCTUUYCCKHUX OCHOB TPAAWIIMOHHBIX WU HOBBIX Pa3aciioB

XUMHUHU

OIIK-1.3. ®opmynupyeT 3aKIFOUYCHUS W BBIBOJBI IO Pe3y/IbTaTaM aHAJIM3a JINTEPATYPHBIX JTaHHBIX,

COOCTBEHHBIX

HAITpaBJICHHOCTH

SKCIICPUMCHTAJIbHBIX u

PACYCTHO-TCOPETHICCKUX

pabor

XUMHUYECKOU

OIIK-2.1. PaboTaeT ¢ XUMHYECKUMH BEIIECTBAMHU C COOTFOJICHHEM HOPM TEXHUKH 0€301aCHOCTH

OIIK-2.2. Hcmonb3yeT CyIIEeCTBYIONIME U pa3pabaThiBacT HOBBIE METOJWKH TONY4EHUS H

XapakTepu3allu BEIICCTB U MaTCPUAJIOB IJId PCIICHUA 3aaa4 HpO(i)eCCHOHaHBHOﬁ JCATCIIbHOCTH

OIIK-2.3. TIpoBoauT WUCCIENOBaHUS CBOWCTB BEHIECTB W MAaTE€pUAIOB C HCIOJIb30BAaHUEM
COBPEMEHHOTO HAyYHOTO 000PYI0BAHUS
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OIIK-3.1. TlpumeHsieT TEOpEeTUYECKHEe | TOJYIMIUPUYCCKHE MOJCIM TPHU PEUICHUH 3ajad
XMMHYECKON HAIPABICHHOCTH

OIIK-3.2. HWcnonp3yer cTaHAapTHOE MPOrpaMMHOE OOecredYeHHe M CIEeLHaTU3UPOBAHHbBIE Oa3bl
TAHHBIX TPU PEIICHUH 3a]1a4 TPOoPeCCUOHATBHOMN 1S TeIbHOCTH

OIIK-4.1. Mcions3yeT 6a30BbIC 3HAHUS B 001aCTH MaTeMaTUKH U (PU3UKHU TPH IITAHUPOBAHUU PabOT
XUMHAYECKON HAIPaBICHHOCTH

OIIK-4.2. OGpabarbiBaeT AaHHBICE C KCIOJB30BAaHHUEM CTAHIAPTHBIX CIOCOOOB AamIpPOKCHUMAIlUU
YHCJICHHBIX XapaKTePUCTHUK.

OIIK-4.3. aTepnpeTupyeT pe3ysbTaThl XUMHUYECKUX HAOJFOJACHHUH C MCIIOIb30BAHHEM (DU3UICCKUX
3aKOHOB U MPEJCTaBICHUN

OIIK-6.1. IlpencraBnsier pe3ynbTaThl pabOTHl B BUAE OTYETa MO CTaHAAPTHOH (opMe Ha pycCKOM
SI3BIKE

OIIK-6.2. IlpencraBmser HWHPOPMALUIO XUMHYECKOTO COJACPKAHHUS C Y4ETOM TpeOOBaHHIA
O6ubnnorpaduueckoil KynbTypsl

HpOMe)Ky'TOIIHHﬁ KOHTPOJIb Ka4eCTBa YCBOCHUA CTYACHTAMU COACPIKAHUA JUCHUIIINHBI
IMPOBOAUTCA B BUAC KOMIUICKCHOI'O 5K3aMCHA, Ha KOTOPOM OIIPCACIIACTCA:
® YPOBCHb YCBOCHUS CTYACHTAMH OCHOBHOT'O y‘I€6HOFO MaTcpHraia 1o JUuCHUIIINHEC,
® YPOBCHb TIOHUMAHUA CTYACHTAMU U3YUCHHOTO MaTCpHaJIa;
® CIIOCOOHOCTHU CTYACHTOB HUCIIOJIB30BATh NNOJYUCHHBIC 3HAHUA IJI PCIICHUA KOHKPETHBIX

3aaad.

Dk3aMmeH B 3 u 4 cemecTpax MPOBOJUTCS B YCTHOW (popme B BUAE OTBeTa OOydYaromIerocs Ha
TEOpPETUYECKHE BONPOCH! Kypca (C MpelBapUTEeNbHOM MOArOTOBKOM), PELICHNN NMPaKTHUECKUX 3a7a4
U MOCIIEAYIOLUM co0eceIoOBaHNEM B paMKax TeMaTuku kypca. CobOeceroBaHue npoBoauTcs B hopme
BOIIPOCOB, Ha KOTOPBIE CTYIEHT JOJKEH JaTh KPATKUI OTBET

I_I.]'lﬂ NPOBCACHUSA IIPOMEKYTOYHOI0 KOHTPOJIHA C(l)OpMHpOBaHHOCTH KOMIIETCHIIUHA
HCII0JB3YETCH OTBET IO 6HJ'ICTy Ha 3IK3aMcEHe.

IIkaja OoueHKH NPH MPOMEKYTOYHOM aTTeCTALMHU

Onenka YpoBeHb OATOTOBKHU

[IpeBocxoHO Bce komneTeHIInu (4acTH KOMIIETEHIINH ), Ha GOPMHUPOBAHUE
KOTOPBIX HaIIpaBJIeHa IUCIUILIMHA, COPMUPOBAHbI HA YPOBHE HE
HUXE «IIPEBOCXOTHO»

OT1inyHO Bce xommerenmmy (Y4acTH KOMIETEHIMI), Ha (GOpMHUpOBaHHE
KOTOPBIX HampaBiieHa IUCHUILIMHA, COPMHUPOBAHBI Ha YPOBHE HE
HIKE «OTIMYHO», TIPH OTOM XOTs OBl OJHA KOMIICTEHIHSI

C(pbOopMHpOBaAHA HA OBHE «OTJIHUYHO»
3a4TCHO (b PMHD yP

OueHb XOpOIIo Bce kommereHmuu (YacTH KOMIIETEHIMH), Ha (OpPMHpPOBaHHE
KOTOPBIX HampaBlieHa AWCIMIUIMHA, CPOPMUPOBAHbI Ha YPOBHE HE

HUKE «OYCHb XOpOIIOo», IIPU 3TOM XOTA OBI OJHa KOMIICTCHIHA
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C(l)OpMI/IpOBaHa Ha YPOBHC «OUCHBb XOPOUIO»

Xoporio Bce kommereHnmm (9acTH KOMITETEHITWI), Ha (HOpMHpOBaHUE
KOTOPBIX HAarpaBjiCHA TUCIMILIMHA, C(HOPMUPOBAHBI HA YPOBHE HE
HIDKE «XOpOIO», TPU O3TOM XOTsI Obl OJHA KOMIICTCHITUS
c(hopMUpOBaHa Ha YPOBHE «XOPOIIIOY

Y 10BIETBOPUTENIBHO | Bce kommeTeHumu (4acth  KoMmmeTeHuui), Ha (HOpMHpOBaHHE
KOTOPBIX HampaBiieHa JUCUUILINHA, COPMHUPOBAHBI Ha ypOBHE HE
HUKE «YIOBIETBOPHUTEILHOY, IIPU 3TOM XOTS OBl OJTHA KOMIIETCHLIUS
copMHpOBaHA HA YPOBHE «YHOBICTBOPHTEIHEHO

HeynoBnerBopurenp- | Xora ©Obl oaHa KOMIETEHIMs C(OpPMHpPOBaHA Ha  YPOBHE
HO «HEYNOBJIETBOPHUTENBHO», HH OJHA W3  KOMIICTCHIHHA  HE
c(hopMUpOBaHa Ha YPOBHE ILIOXO»

HE
3a4TCHO

IToxo Xots Obl 01HA KOMIIETEHIUS C(OPMHUPOBAHA HA YPOBHE «ILIIOXO0

5.2. TumoBble KOHTPOJIbHBIE 3aJaHUsI WJIM HWHbIE MaTepHAJIbl, HEOOXOAWMMBIE /Js OIEHKH
pe3yJabTaToB 00y4eHHs .

5.2.1 KoHTpoJ/IbHBIE BONPOCHI
Bomnpocsl Koo ¢popmupyemoui komnemenyuu

Tema 1. BBeeHue B aHATUTHYECKYH) XUMH IO

COBpEMEHHOE  COCTOSIHHE  aHAIUTH4ecKoW  xumuu. 3agaum | OIIK-4
AQHAJIMTUYECKON XMMHH. BUIBI XMMHYECKOrO aHaJIW3a: U30TOIHBIN,
JJIEMEHTHBIH, (QYHKIMOHAIBHBIM, MOJIEKYJISPHBIH, BELIECTBEHHBIH,
¢dazoBblif. AHanu3 0e3  pa3pyllieHus; JIOKAJbHBIM  aHaIu3;
JUCTAaHIIMOHHBIA aHanu3. Makpo-, MUKpO- U YJIBTPaMHKPOAHAIIN3.
Knaccupukanus wu  obmas XxapakTepucTuka (U3HUECKUX U
XUMHYECKMX METONOB aHanu3a. HHCTpyMEHTalbHBIE METOMBI.
Knaccupukanus u obmas xapakTepucTuka (U3NKO—XHUMHUYECKUX
METOJIOB aHAJIN3A.
Tema 2. Monnble paBHOBeCHSA

Teopust 2IEKTPONUTUYECKONH  AUCCOLMALMU. ONEKTposuTel U | OIIK-2, OMK-3
HEeATEeKTPOIUThl. CuiibHBIE M cjadble 3IEKTPOIUTHL. XUMHUYECKOEe
paBHOBecue. KoHcTaHTa nuccoulyanuy, CTyleH4YaTasl AUCCOLMAIUS.
Pacuer cocrosHMs BemiecTBa, Y4YacTBYIOLIErO B  CTYNEHYATOU
mucconuanyi. [llenous ¥ rUApOKCUA aMMOHUS KaK aHAIUTHYECKHE
pearentsl. CoyiiHasE W CEpHas KHCIOTBI KaK aHaJIUTHYECKUE
pearenTsl. IlepmaHranat M auxpomar Kajausl Kak aHaJIUTHYECKUE
pearentsl. OkucineHne—BoccTaHoBiaeHre. CocTaBlieHHUE ypaBHEHUN
OKHUCJIUTEIbHO—BOCCTAHOBUTENIBHBIX peaxkuuil. 3aBUCUMOCTh
HanpaBJieHUsT M T[JIYyOMHBI NPOTEKAaHUS PEAKIUM OKHUCICHHSI—
BoccTaHoBJIeHUs oT pH cpeapl. BiusHue koMIuiekcooOpa3yromux
BEIIECTB HA  OKHUCIHMTEIbHO—BOCCTAHOBUTEIBHBIE PABHOBECHSI.
Koncrantel ~ paBHOBecus OKHUCJINTEIbHO—BOCCTAHOBUTEIBHBIX
peakuuii. KOMIUIEKCHBIE COCIMHEHUS B AHAIUTHYECKONW XHWMHHU.
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KonneHnrpanus noHOB B pacTBOpax KOMIUIEKCHBIX cojiel. KoHcTanTa
YCTOWYHBOCTH. PactBopenue 0CaJIKOB B MPUCYTCTBUU
KOMIUIEKCOOOpa3ymux BemecTs (uranaoB). Ponb u  3HayeHwue
KOMIUIEKCHBIX COCIMHEHUHA B AHAIUTHYECKOM XHUMHUU. THIIbI
KoMIUIeKcoB. Boma kak snekrtponur. KoHCTaHTBI aBTONPOTOIM3a
pactBoputesied. BomopoaHslii mokasarens. pH pacTBOpoB coueid,
KHCIIOT, ocHOBaHui. Bwrumcnenne pH  OydepHbix  pacTBOpOB.
I'mpponns. Koncranra u crenens ruaposnsa. Pacuer pH pactBopos
ruaponusyronmxcs coneid. Pacuer pH pacTBopoB CHIBHBIX H
CJTa0BIX OJHOOCHOBHBIX KUCJIOT. KHCIOTHO-OCHOBHBIE PAaBHOBECHSI B
MHOT'OKOMIIOHEHTHBIX CUCTEMaX.

Tema 3. I'eTeporeHHble paBHOBeCHSI

PacTBOpMMOCTB, NPOM3BEEHNE PACTBOPUMOCTH, UX BBIYUCIICHHE.
YcenoBus  BeIMaACHUS OCAAKOB. BiMsHMEe OJHOMMEHHBIX W
Pa3HOMMEHHBIX HOHOB Ha pacTBOPUMOCTb MaJOPacTBOPUMBIX
JIEKTPOJIUTOB. PacTBOPpUMOCTh OCaiKOB B HU30BITKE OCagUTENS.
PacTBOpuMOCTP M YCJIOBHS  OCaXICHUS  MaJOPacCTBOPHUMBIX
TUJIPOKCUJIOB. Bunusiaue KOMILIEKCO00pa30BaHUs Ha
pacTBOPUMOCTb  MaJIOPACTBOPUMBIX  COEAMHEHMU.  BuusHue
KUCJIOTHOCTH Cpelbl Ha pacTBOPHUMOCTb MaJOpPACTBOPUMBIX
coeJuHeHNH. PacTBOpUMOCTh aM(OTEPHBIX COSAMHEHUI.

OIIK-2, OTK-3

Tema 4. KosimuecTBeHHBIH aHAIN3

I'paBumMerpuueckuii ananus. OcaxaeHHEe M3 TOMOI€HHOI'O PacTBOPA.
dopma ocaxaeHus u BecoBas (popma, TpeOOBaHMS K HUM. MeToJbI
TUTPUMETPUUECKOTO  aHalu3a, TpeOOBaHUS K  peakuusM B
TATPUMETPUYECKOM AHAJIN3E.

Moib—KBUBAJIEHT, €ro BbluucieHne. HopMmanbHOCTE pacTBOpa, TUTP
pacTBopa. OcHOBHOE  ypaBHEHHE Ui  BBIYMCIEHUH B
TUTPUMETPUUECKOM AHATIU3E.

Ucxonuble BemectBa. KucnoTHO—OCHOBHOE TuTpoBaHue. Pacuer
KPHUBBIX THUTPOBAaHMSI CHJIBHBIX M CJa0bIX KHCJIOT M OCHOBAaHMH.
Kputeprun Bo3MOkHOCTH TUTpOBaHUs. BpiOop mHAMKaTopa o KpuBOn
TUTPOBaHUsA. I1OrpeIIHOCTH TUTPOBAHUSA NIPU OMNPEACICHUN KHUCIOT U
OCHOBaHUM. MHIMKATOpBI, NpUMEHSEMBIE B METOJE HEUTpAIHU3aLMH.
Nx xnaccudpukanus. Teopust uHIMKaTopoB. Pacuer KpuBBIX
OKHCIIUTEIIEHO—BOCCTAHOBUTEIIBHOTO TUTPOBAHUSI. [Torenunan,
OTBEYAIOLIEH TOYKE OHKBUBAJIEHTHOCTU. KpHBBIE OKHCIMTENBHO—
BOCCTAHOBUTENBHOrO TUTpoBaHusA. [loHsTHE 00 UWHIUKATOpaX.
OTHOcHTENbHAs TOYHOCTh TUTpOBaHMA. KoMILIEKCOHOMETpHUECKOE
TUTpOBaHue. BiusiHue yclioBHid TUTPOBaHMS U BIOOP WHIMKATOPOB.

OIIK-2, OTIK-3

OIIK-1

OIIK-2, OIIK-3

Tema 5. MeT010J10TUsI XMMHYECKOI0 aHAJIN3A
DTtanbsl TPOBEACHUS XHMHUYECKOro aHanu3a. llocTtaHoBka uenu u
3amaud aHanuza. Beioop meroma anammsza. OTOOp W MOATOTOBKA
poOkI K aHanm3y. M3Mepenne aHaTMTUIeCKOTO CUTHAIA.
OueHka IOCTOBEPHOCTH AaHAJIUTUYECKUX MAaHHbIX. [IpencraBieHue
AHAJIMTUYECKUX PE3YJbTATOB.

OIIK-4

OIIK-6

Tema 6. CriekTpajbHbIe METOAbI AHAJIU3A
[Tpoucxoxaenne cnexkTpoB mnorionieHus. CBsA3b CHEKTPATBHBIX
XAapPaKTEPUCTHK CO CTPOECHUEM BEIECTBA. 3aKOHBI CBETOIOITIOLIECHUS.
Otknonennss ot 3akoHa  byrepa—JlamOepra—bepa.  IIpsimoe
¢doTomerpuyeckoe OIpeeNIeHNE BEILIECTB B pacTBopax.
doToMeTpUYeCKOe TUTPOBAHUE. 3aKOH aJJUTUBHOCTH B (POTOMETPHH.

OIIK-2, OIIK-3
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Ero npaktuueckoe ncnonb3oBaHue. BinsHre HEMOHOXPOMATUYHOCTH
CBETa Ha TOYHOCTh U CEJICKTUBHOCTH (DOTOMETPUYIECKOTO OMPE/IEIICHHSI.
JIroMuHecLeHTHEIN MeTo aHanu3a. OcHOBEI MeToZia. 3akoH Basuiosa.
3aKkoH Crokca-Jlommenns. IIpaBuno  JleBmmHa. ATOMHO-
abcopOnuonHbli  MeTon aHanmu3a. [lpuHmun  wmeroma.  CriocoObl
aromu3anuu. HecenekTuBHOE moromenne. ATOMHO-a0COpOLMOHHBIN
Meto aHanu3a. Mcrounnku ceera. KonmduecTBeHHBIN aHanu3. ATOMHO-
AMUCCUOHHBIN aHamu3. Teopernueckne OCHOBbI MeToja. McTouHMku
BO30Y)KIICHUSI CIEKTpOB. JSIBieHwe camonoriomeHus. [Ipuaunbl
YILIUPEHUS CIEKTPAJIbHBIX JIMHHH. ATOMHO-3MHUCCHUOHHBII
CHEKTpaJIbHbI MeTOoJi aHamm3a. CBsA3b CHEKTPATBHBIX XapaKTEPUCTHK
JJIEMEHTa C €ro 1moJiokeHneM B llepuogudeckord  cHCTEME.

KonmuuectBeHHoe  ompenelieHHEe — 3JIEMEHTOB. Bpamarensnas
CHEKTPOCKOMHUST MOJieKyJl. [IponcxoxneHne CHeKTpoB BpaICHUS.
KomuuectBennsiii  ananmus. WK - coektpockomus. Mcroynuku

n3nydeHus. [IpoucxoxieHre Koiae0aTebHBIX CIEKTPOB ITOTIIOIICHHS.
CBsi3b CHEKTPAILHBIX XApPaKTEPUCTUK CO CTPOCHHMEM BEIIECTBA.
KosmaecTBeHHBIN aHAIHN3.

Bo03MOXHOCTH CITEKTpaJIbHBIX METO/IOB.

OIIK-4

Tema 7. Jy1eKTpoOXUMHYECKHE METOAbI AHAJIM32
WunukatopHbie MOTEHIIUOMETPUUYECKHE AIEKTPOJIBI.
Krnaccudukanuss M CeIeKTHBHOCTH DIIEKTPOJIOB. MeMOpaHHbIE
snekTpoabl. Ilpununun neiictBusi, ycrpoictBo. CTEKIsHHbIE
AIEKTPOIBI. Y CTPOMCTBO, 0COOEHHOCTH paboThl. BcrioMmoraTenbHbie
MOTEHIINOMETPUYECKUE AIEKTPOJIBI. [TpuHIUn NeNCcTBuUA,
ycTporcTBO. MoHOMeTprueckoe oOmnpeaesieHue  KOHLEHTpalHil
MOHOB B pacTBopax. CrmocoObl ompeneneHuss KOHEYHBIX TOYEK IO
KPUBBIM TIOTEHIIMOMETPUUECKOTO TUTPOBaHHS. TeopeTHUYECKHe
OCHOBBI KOHJIYKTOMETPUUYECKOTO METOJa aHajau3a. THUIbl KPUBBIX
KOHJIYKTOMeTpHu4eckoro TutpoBanus. llomsporpadus. Ilpunnun
MeTrona. BoapTrammepHas KpuBas M €€ XapaKTEPUCTHKH.
KauecTBeHHBIN 1 KOJIMYECTBEHHBIN aHAIIN3.

B03MOXHOCTH 371€KTPOXUMHUUECKUX METOOB.
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Tema 8. Xpomarorpagpuueckue MeToIbl AHAIU3A
Knaccudukanus 1 nNpUHIMIIHAIBHBIE OCHOBBI XpOMaTOrpaduyecKux
METO/IOB aHanm3a. [Ipunnumel, Jexaliye B OCHOBE
razoxpomarorpauueckoro  pasfeneHuss KOMIIOHEHTOB. Teopus
TEOPETUYECKNX Tapenok. Paspemenue mukoB. ['azoamcopOmmoHHas
xpomarorpadus. OcHOBEI MeToAa. ["a30kuaKOCTHAS XpomMaTorpadus.
OcHoBwl MeTona. HenonBukHbie sxunkue ¢Gasbl, COPOCHTHI, TBEPBIE
HOCUTENU. BrusiHMe mpupoabl HEMOABMKHOW (a3el U copOeHTa Ha
pe3ynapTaThl  XpoMmartorpapuueckoro  pasaeneHus.  [IpuumHbl
pa3MbIBaHUSI  XpoMmarorpaguuecKkux Tmojoc. YpaBHeHue Ban-
Heemrepa. Kanuisipable U HacaJO4HbIE KOJOHKH. XpOMaTO-Macc -
CHEKTPOMETPUUECKU MeTojA aHanu3a. l[lpuHnunuanbHble OCHOBBI
merona. Bo3moxnoctn Metoma. JKunkoctHas xpomatorpadusi. Ee
pazHOBUAHOCTH. [TpUHIIMIIBI, JeKalie B OCHOBE pa3zesieHus] CMECEH.
[Tnanapuas xpomarorpadus u €€ pa3HOBHIHOCTH. MeTo MoTydeHus
XPOMaTOTPAMM. JBymepHas xpomarorpadus. Mertob1
nerektupoBanusi. MonooOmenHas xpomatorpadus. [IpuHumIGI,
JIeKaIlMe B OCHOBE pa3JeIeHUss U KOHUEHTPUPOBAHUS KOMIIOHEHTOB
QHAIM3UPYEMBIX  cMeceidl. DakTOpbl, BIUAIONIME HA  BpeMs
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ylepxuBaHus Bemecta.JlonHas xpomarorpaduu. JletektupoBanue B
MOHHON Xpomartorpaduu. Bo3zMOKHOCTH OJHO- M JIBYXKOJIOHOYHOTO
BapuaHToB Meroja. [lnanapHas xpomartorpadus u ee pa3HOBUAHOCTH.
Tonxkocnoitnas xpomarorpadusi. MeTopl MOTYYEHUS] XPOMATOTPAMM.
JlBymepHass xpomatorpadus. MeTtoabl IeTeKTupoBaHus. bymakHas

xpomarorpadusi. OcHOBBI METO/IA. KauectBeHHbIi
XpomaTorpaduaeckuii aHaJIM3. KonnuecTBeHHbIi
XpomarorpadudecKuii aHaJIM3. Meron CBETOpACCESHUSL.
[IpuHiMnuanbHbIe OCHOBBI METO/1a. VY ibTpaMuKpOCKONHSL.

Hedenomerpus u TypouaumeTpusi.

[IpenenbHBIE BO3MOKHOCTH METOOB aHanu3a. [Ipeaen oOHapykeHusl.
CucreMaTnuyeckue u Clly4yaliHble MOTPELIHOCTH aHaau3a.
[TpaBmIIBHOCTH aHATN3A.

OIIK-4

Tema 9. [Ipyrue ¢puznueckue MeTobl AaHAIH3A
Macc-crieKTpoM