MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

COIVTACOBAHO YTBEPXIAIO
3aBenywmmii kagenapoii 3aBenywmmii kageapoi
Kadenpa opranunyeckoi u Kadenpa opranuyeckoi u
AHAJINTHYECKON XUMUM AHAJIUTHYECKOW XMMUM
(OnAX XMD) (OnAX XMD)
HaMEHOBaHHE KaeIpbl HauMEHOBaHHE KageIpbl
O.I1. Tapan

MOJNNCH, HHULIUATHI, (haMUITUS MOJNHCH, MHULIUATHI, (haMUITUS

« » 20 T « » 20 T
UHCTUTYT, peanuzytomuii OIT BO UHCTUTYT, PEATU3YIOIINN IUCIUTUIINHY

PABOYASA ITPOIPAMMA JUCHUIIJINHbBI
AHAINTUYECKASA XUMUSA U

®U3NYECKUE METO/JIbI
UCCJEJOBAHUS
AHAJUTUYECKASI XUMUS

Huctnumauaa  B1.0.03.05.01 AHAJIMTUYECKAA XUMUA 1

OU3MYECKHNE METO/1bI MCCJIEJOBAHU A

AHanutnueckas XUMHUs

Hanpasnenue noaroToBku /

CIIEIUATBHOCTh
Hamnpasnennocts
(npodun)
dopma 00yueHus o4YHasA
T'on Habopa 2019
Kpacnosipck 2021
o3 Siimis | LOKYMEHT MOAMUCAH
1: uuuuuuuuuuuuuuuuuuuuu SNEKTPOHHOW NOAMNMUCKLIO

CepTtudimkar: 6EA1 7389 2A8A SACD E60C 3E69 C5A6 A666

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

DencTeuTeneH: ¢ 24 masa 2022 r no 17 aBrycta 2023 r.




PABOYASA ITPOIPAMMA TNUCHUIIJINHBI

COCTaBJIEHA B COOTBETCTBUU ¢ DenepaibHBIM IOCY1aPCTBEHHBIM
o0pazoBareIbHbIM CTAHJAPTOM BBICIIETO OOPa30BaHUS C yUYE€TOM
npo(eCCUOHATBHBIX CTAHAPTOB MO YKPYIHEHHOM rpyIine

040000 « XM A»

Hanpasnienre noAroToBKY /CeNUaIbHOCTD (Mo uiib/crienuanu3anusi)

04.05.01 ®dyngameHTaIbHAs U NPUKIIAAHAST XUMHUS, CTICIIUATA3AIUS

04.05.01.31 dusnueckasd XuMusd

[Tporpammy

COCTaBUIIN



1 Hean u 321294 M3VUYCHUA TUCHMIIIIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

[Menpto  u3y4yeHUs  JOUCHMIUIMHBI  sABJsSIETCS  (yHIaMEHTaIbHAas
MOATOTOBKA  OakajlaBpoB MO XUMHM B OOJaCTH  KAuyeCTBEHHOTO |
KOJJMYECTBEHHOTO  XMMHYECKOTO  aHanmm3a, (PU3HYECKUX W (PU3HKO-
XAMHYECKHX METOAOB aHAIHN3a.

Kypc ananuTuyeckol XMMHHM CIOCOOCTBYET (OPMUPOBAHHUIO HAYYHOTO
XUMHAYECKOTO  MBIIUICHHUS, YMEHHS TNpHOOpeTarh HOBBIE 3HAHUA C
WCIIOJB30BAaHUEM  COBPEMEHHBIX  HAy4YHBIX METOJIOB, YMEHHS peIIarh
po0JIeMbl, UMEIOIIME €CTECTBEHHOHAYUYHOE COJIEP KaHUE.

1.2 3amauu u3yuYeHUA JTUCITATLIHHBI

OcCHOBHBIMU 3aga4yaMu U3YUYECHUS JUCLUTIIUHBI SABJISIFOTCS
TEOPETUYECKOE M TPAKTUYECKOE OCBOEHME Ha 0a3e eCTECTBEHHOHAYUYHBIX
TUCUUIUIMH ~ (Maremaruka, Qu3uka, o0O0Inas M HeOopraHuyeckas XUMUs)
OCHOBHBIX  MOHATHM W  3aKOHOMEPHOCTEH  METOJOB  ONPEICICHUS
Ka4EeCTBEHHOT'0 U KOJIMYECTBEHHOTO COCTABA PA3IMUHbBIX OOBEKTOB.

N3yueHnne QUCHUIUIMHBI CIIOCOOCTBYET:

[ [ToHMMaHUIO PONY AHATUTUYECKOM XUMHHU B CUCTEME HayK.

[ DOpMUPOBAHNIO 3HAHUS METPOJIOTUYECKHX OCHOB XMMHYECKOTO
aHaIN3a; TUIOB pEaKUUd U TPOIECCOB, JIEKAIIUX B OCHOBE METOJ0B
AHATUTUYECKOW XMMHM, OCHOBHBIX METOJOB aH&IW3a, OCOOEHHOCTEH aHanu3a
B 3aBUCUMOCTHU OT 00BEKTa UCCIIETOBAHMS.

N [IpnoOpeTeHunto crnenuanbHbIX 3HAHUK MO METOJOJOTHMH BbIOOpa
METOJIOB aHaAIU3a.
0 Pa3BuTre HaBBHIKOB BBHIMIOJHEHUS XMMUYECKOTO SKCIEPUMEHTA.

1.3 TlepedyeHp TIIaHUPYEMBIX PE3YJIBTATOB OOyUYEHUS IO IAWCIUTUTHHE
(MOZyJI0), COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJbTaTaMU OCBOCHHS
o0OpazoBareIbHON MPOrpaMMBbl

YK-1:Crnioco0eH ocymecTBJISTh KPUTHUYECKHI aHAJIU3 MPO00JeMHBIX CUTYalli HA
OCHOBeE CHCTEMHOI0 MOAX0/1a, BLIPA0aThIBATh CTPATErMI0 AeiCTBHII

YK-2:CnocoGeH ynpapjsiTb IPOEKTOM Ha BCEX 3TANAX ero »KM3HEHHOI 0 NMKJIa

YK-4:Cnioco0eH npuMeHSITh COBpeMeHHble KOMMYHUKATHBHbIE TEXHOJOTMH, B TOM
yuc/ie HA HHOCTPaHHOM(BIX) fi3bIKe(aX), ISl AKAJeMU4eCKOro v nNpogecCHOHAIBLHOI0
B3aNMOJEHCTBUSA

YK-6:Crnioco0eH onpenessitb U peajin30BbIBATH NPHOPUTETHI COOCTBEHHOM
AeATeJBbHOCTH U CIIOCO0BI €¢ COBEPIICHCTBOBAHNS HA OCHOBE CAMOOLICHKH M
o0pa3oBaHusl B Te4eHHE BCeil KU3HU




YK-8:Cnoco0en co3naBaTh U NOAACPKUBATH 0€30I1aCHbIE YCIOBHA
JKU3HeeATeIbHOCTH, B TOM YHCJIe IPH BO3HUKHOBEHHH YPe3BbIYAHHBIX CUTYAIUIi

OIIK-1:CrniocoGeH aHAIN3MPOBATh, HHTEPINPETHPOBATH U 00001ATH Pe3yJbTAThI
IKCIEPUMEHTAIbHBIX H PACUYETHO-TEOPEeTHYECKUX PadOT XHMHUYECKOii
HANPaBJIEHHOCTH

OIIK-2:CnocoGeH NpoBOAMTH XMMHYECKUH IKCIIEPUMEHT € UCII0JIb30BAHHEM
COBpPEMEHHOI0 000py10BaHUsA, CO0JII0Aasi HOPMbI TEXHUKH 0€30IIACHOCTH

OIIK-3:CniocoGeH NnpMMeHATH pacyeTHO-TeopeTHYeCKHe MeTOAbI VIl U3YUeHHs
CBOICTB BelIeCTB U MPOLECCOB € MX YYACTHEM, HCII0JIb3Ysl COBPEMEHHOe
NporpaMMHoe odecredyeHue u 0a3bl JaHHBIX NPOGeCCHOHAIBHOI0 HA3HAYCHUSA

OIIK-4:Cnioco0eH miIaHnpoBaTh padoThl XMMHYECKOH HANPABJIEHHOCTH,
o0padaTbIBaTh U HHTEPNPETHPOBATH NMOJYy4YeHHbIE Pe3yJIbTAThI ¢ HCI0JIb30BaHHEM
TeopeTHYeCKUX 3HAHU U MPAKTHYECKNX HABBIKOB PellleHUs] MATEMATHYECKHX U
¢usnyeckux 3agaq

OIIK-6:Cnioco0eH nmpeacTaB/siTh Pe3yJabTaThl NPO(ecCUOHATLHOM AesITeJIbHOCTH B
YCTHOI U MUCbMeHHO# (popMe B COOTBETCTBMHU C HOPMAMU U TPABUJIAMM,
NMPUHATHIMHA B IPO(ECCHOHATBHOM CO001IeCTBE

1.4 Mecro aucuuiuiMHbl (MOIYJIA) B CTPYKType 0Opa3zoBareibHOMN
IIPOTrPaMMBI

Hucuunnuna siBasiercs 0azoBoil. Kypcy «AHanuthueckas Xumus»
npeamecTByeT  AUCHUIUIMHBL  «OOmasi W HeopraHudeckas  XUMHUs»,
"TexHuueckas Xumus' B pe3yJbTaT€ HU3YUYECHUS KOTOPOW CTYACHTHI
NpUOOPETAIOT 3HAHUS O COCTaBe, CTPOCHMM M XHMHYECKHX CBOWCTBAX
IPOCTBIX BEUIECTB M XMMHYECKUX COCIMHECHHM; MOHUMAHHE TPUHIIUIIOB
MPOTEKAHUS XUMHYECKUX MTPOIIECCOB.

«AHaIUTUYECKAsT XUMHUS» SBISETCS OCHOBOM JUISi W3YUYEHHUS] TaKUX
XUMUYECKUX JUCHUIUIMH, KaK «AHAIUTUYECKUA KOHTPOJIb OOBEKTOB
OKpYyXXaromien  cpeapl», «Xpomarorpapuieckue METOAbl  AHAIU3A»,
«CHEeKTPOCKOMUYECKUE METOIbI AHATH3.

HayuHno-uccnenoBarensckas padota

CoBpeMeHHbIe (PU3UKO-XUMUYECKUE METObl aHATN3a
dusnyeckre MEeTOAbl UCCIEI0BAHMUS

KypcoBas pabora

Opranudeckas XUMUs

Xpomarorpadguueckue MeTOAbl aHATN3a

AHATUTUYECKUI KOHTPOJIb 0OBEKTOB OKPYKAIOILIEH Cpellbl
OcHOBBI HEPTEXUMUUYECKOTO CUHTE3a

XUMUYECKHE OCHOBBI OMOJIOTHYECKHUX MPOLIECCOB

1.5 Ocobennoctu pcain3ainry JUCIUITIINHBI




SI3BIK peanuzauuu AUCHUIUIMHBL Pycckuil.

HuctunnunHa (Mmonyns) peanusyerca 0e3 npumenenus 90 u JIOT.



2. O0beM JUCHUILINHBI (MOIYJIS1)

Bun yue6HO# paboThI

Bcero,
3a9ETHBIX
CITMHUI]
(akam.gac)

Cemectp

Oo0masi Tpy10eMKOCTh
JTHCIUTIIHHBI

14 (504)

7 (252)

7 (252)

KonTakTHas padorta ¢
npenofaBaTesieM:

9,72 (350)

5 (180)

4,72 (170)

3aHATHA JICKIIMOHHOI'O THIIA

1,94 (70)

1 (36)

0,94 (34)

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MPAKTUYCCKUC 3aHATHA

1,94 (70)

1 (36)

0,94 (34)

IIPAKTUKYMBI

J1abopaTropHbIe paboTHI

5,83 (210)

3 (108)

2,83 (102)

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesbHass padora
00y4JaloIuXCcA:

2,28 (82)

1.(36)

1,28 (46)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanws, 3anaun (PI3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE
(KII)

Her

Her

Her

KypcoBas pabota (KP)

Her

Ha

IIpoMekyTOYHASI ATTECTAUSA
(3auéT) (Ix3amen)

2(72)

1.(36)

1(36)




3 Conep:xanue IMCHUTIIAHBI (MOIYJIs)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHATH)
3aHsaTuA
CEMUHAPCKOTO TUTIA
Cemunap | Jlaboparo
3aHATUSA | BI /MR pHBIC Camocros
Mopyu, Temer IT OOTBI enpHast | Do eMble
No /i (pasnes) nexkuuonH | [Ipaktuye | pabo TeJIbH PMUDPYEMBI
HCLHTUTHHBL Oro TUMa CKHE u/unu pabora, KOMIIETCHIINH
(akam.uac) | 3amarusa | IIpaktuky | (akam.gac)
(akan.gac) MBI
(akam.gac)
1 o] 2 A I~ L 7
1.IIpenmer
1 AQHATUTUYECKOU ) ) 0 0
XUMHUH, ee
CTPYKTYpa.
2.Metponoruueck
2 ue OCHOBBI 2 2 6 0
aHaTM3a
3. Teopus mu
3 MpaKTHKa 2 4 0 0
npobooTOopa
4. Tunel peakiuit
U TPOIECCOB B
AQHAJTMTUYECKOMN
XUMHUH: KHUCJIOTHO
-OCHOBHBIC
peakIuu,
4 peaxkuu 12 8 0 0
KOMILIEKCO-
oOpazoBaHus,
OKHUCJIUTEIHHO-
BOCCTaHOBHTEIIHH
bIe peakIuy;
OCaXICHUE
5. Mertoubl
5 OOHapy)XeHUs | 4 4 44 0
uacHTU(UKAIN
AIIEMEHTOB




6. Meronsl
BBIJICTICHHSI,
pazzieneHus u
KOHIICHTPUPOBAHH
s (3KCTpaKIms,
xpomarorpagus,
OCaXJIeHUE u
COOCAKICHHE U

zp.)

7.
Xpomarorpapuye
CKHe METOIBI
aHanmm3a

16

8. Xumuaeckue
METOAbLI aHaIN3a:
TPaBUMETPUYCCKHU
i,
TUTPUMETPUIECCKHU
€, KHHETHYECKHUE

70

36

9. ®usnyeckne u
buzuKo-
XUMHYECKHE
METO/JbI aHAIM3a:
AIEKTPOXU-
MHYECKHE u
CIEKTPOCKO-
[MAYECKUE METOIbI
aHaIM3a

16

16

70

10

10.Ananu3
00BEKTOB
OKpYyXKaroLen
Cpepbl:
OHMOJOIMYECKUX U
MEIUITHHCKHUX;
TCOJIOTHYCCKHX;
METaJIJIOB u
CILJIABOB;
HEOPTaHMIECKHUX
COCIMHEHMI;
MIPHPOJTHBIX 31
CHHTETHYEC-KHUX
OpPTaHUYECKHUX
BEIICCTB

12

14

46

Bcero

70

70

210

82

3.2 3aHATus NTEKIIUOHHOTO THUIIA

Ne paznena

HaunmeHnoBanue 3ansatuil

O0BeM B akajg.yacax




/11

JAUCHUITIINH
bI

Bcero

B TOM YMHCJIIE, B
MHHOBAITMOHHOH

dbopme

B TOM 4HUCJIC, B
AIEKTPOHHOU

dbopme

[IpenmeT aHanuTHYECKOM
XUMUH, €€ CTPYKTYypa.
MeTtonomorunueckue
aCTEKThI AaHATUTUYECKON
XUMUU; €€ MECTO B
CUCTEME HayK, CBS3b C
MPaKTUKON. 3HAYCHHE
AHAUTUTUYECKON XUMUU B
pasBuUTUN
€CTECTBO3HAHMUS,
TEXHUKH, SKOHOMHUKH.
OcHoBHBIE
AQHATUTHUYECKUE
poOJIEMBI: CHKEHHE
npezea oOOHapyKeHUS;
MOBBIIIEHHE TOYHOCTH U
M30UpaTebHOCTH,
AKCIPECCHOCTU aHAIN3a;
aHanu3 06€3 pa3pyIICHHUS;
JIOKaJIbHBIN aHAJIN3;
JUCTAaHIIMOHHBIN aHAIN3.
Bunwl ananusa:
HM30TOIHBIM, 3JIEMCHTHBIM,
CTPYKTYPHO-TPYIIIIOBOI
(byHKIMOHATBHBIN),
MOJIEKYJISIPHBIN,
BCIIIECTBECHHEIH,
(azoBbIil. XUMHUYECKHE,
dbuzndeckue u
OMOJIOTHYECKUE METO/IBI
a”Hanu3a. Makpo-, MUKpO-
U yJIbTPaMUKPOAHAIN3.




OcHOBHBIE
METPOJIOTHYECKHE
MOHSITHS U
MIPEICTaBIICHUSI:
U3MepeHue, METOIbl U
CpelcTBa U3MEPEHHU,
METpPOJIOTHYECKHE
TpeOOBaHUS K
pe3yJibTaram U3MEpPEHUH,
OCHOBHBIC MTPUHIIHITHI 1
CrocoObI o0ecrieueHus
JIOCTOBEPHOCTH
pe3yJIbTaTOB U3MEPEHUI,
norpemHocTd. OCHOBHBIE
CTalN XUMUYECKOTO
aHanu3a. Beioop metona
aHaJiu3a U COCTABJICHUE
CXEM aHaIH3a.
AGComIoTHBIE
(6e3aTanoHHbIe) U
OTHOCHUTEJIbHBIE METO/IbI
aHaMM3a. AHUTUTUYECKUI
curHai u nomexu. O6bem
uHpOpMaIIH B
AHATUTUYECKOM CUTHAJIE.
Crioco0b1 onpeieneHus
COJIEp>KaHMsI 110 TaHHBIM
AHATUTUYIECKHIX
U3MEPEHUI.

10




OcHOBHBIE
XapaKTePUCTHKU METOA
aHalM3a: MPaBWJILHOCTD U
BOCTIPOU3BOIUMOCTb,
kodurmeHt
9yBCTBUTEIHHOCTH,
npeaes 0OHapy KeHHUsI,
HWOKHSIS ¥ BEPXHSIS
TPaHULIBI OIIPEIEISIEMbIX
COAEPIKAHU.
Kiaccuduxanmst
MIOTPELIHOCTEN aHaIU3a.
Cucremarnyeckue u
CIIy4aiHbIE
MOTPEITHOCTH.
[Torpemnoctn
OTAEJBHBIX CTaIUuN
XUMHYECKOTO aHATH3a.
CriocoObl O11eHKH
MPaBUIHHOCTH:
HCIIOJIb30BaHNE
CTaHAAPTHBIX 00PA3IIOB,
METOJ 100ABOK, METO/I
BapbUPOBAHUS HABECOK,
COIIOCTaBJICHHE C
JIPYTUMU METOJAMHU.
CrangapTHbIe 00pa3Ibl,
WX U3TOTOBJICHHE,
arrecTauus u
UCIIOJIb30BaHME.
Craructuyeckas
00paboTKa pe3yJIbTaToB
U3MEPEHNN. 3aKOH
HOPMAIIBHOTO
pacnpenencHus
CIIy4aitHBIX OMIHOOK, t- U
F-pacnipenenenus.
Cpennee, nucniepcus,
CTaHJIapTHOE
otkiioHenwue. [IpoBepka
THITOTE3bI HOPMATHHOCTH,
TUIIOTE3bI OTHOPOJHOCTH
pe3yJIbTaTrOB U3MEPEHHIA.
CriocoOsbI OIIeHKH
MIPaBUIHBHOCTH.
CrannaptHbie 00pa3iibl.
CpaBHeHUE AUCTIEPCUH U
CpeIHUX JBYX METOJIOB
aHanu3a. PerpeccnoHHbIi
ananu3. Mcnons3oBaHue
METO]1a HAMMEHBIITUX
KBapaToB AJisi
MTOCTPOCHHSI
rpagyrupOBOYHBIX
rpaukos.

TpeboBanus k
MEeTHOTTOTHYUEeCKOU OTTeHKe

11

0,5




Teopus u mpakTruka
mpobooTdopa 1
MPOOONOATOTOBKH.
[IpencraBUTebHOCTH
poOBI; B3aUMOCBSI3b C
00BEKTOM U METOJIOM
aHanu3a. GakTopkl,

00y CIIOBJIUBAIOIIIHE
pasmep u crocod ordopa
MPEICTaBUTEIbHOU
poOb1. OT6Op MPo6
TOMOTEHHOTO U
reTepOreHHOT0 COCTaBa.
CriocoObI mosryueHust
CpemHel mpoObl TBEPABIX,
KUJIKUX U Ta3000pa3HBIX
BEIIIECTB; YCTPOMCTBA U
MIPUEMBI, HCIIOTh3yEeMbIE
P 3TOM; IEpBUYHAS
00paboTka 1 XpaHeHHue
po0; TO3UPYIOITNE
ycTpoicTtBa. OCHOBHbBIE
CrocoObI IepeBo/Ia
poOsI B hopmy,
HEOOXOIUMYIO IS
JTAHHOTO BUJIA AaHATH3A:
pacTBopeHue B
Pa3IUYHBIX cpeax;
CIIeKaHHe, CIUIaBJICHUE,
pa3noKeHue Mo
JENUCTBHEM BBICOKHX
TEeMIIEepaTyp, JaBICHUs,
BBICOKOYaCTOTHOTO
paspsna,
KOMOWHHUPOBAHHE
Pa3IUYHBIX IPUEMOB;
0COOEHHOCTH
pa3noKeHus
OpPTaHHYECKUX
coenuHeHni. CriocoObI
YCTpaHCHHS U ydeTa
3arpsi3HEHUN U MOTeph
KOMITOHCHTOB TIPH
MPOOOTOATOTOBKE.

12




OCHOBHBIE THUITBI
XUMHYECKHUX PEAKLIHN B
AQHATUTUYECKON XUMUH
OCHOBHBIC THITBI
XUMUYECKHUX PEAKIUIl B
AHATUTUYECKON XUMUU:
KHCJIOTHO-OCHOBHBIE,
KOMILIEKCOOOpa30BaHus,
OKHUCJICHUS-
BOCCTaHOBJICHUS.
Hcnonb3yemblie
MPOLIECCHI: OCAKIECHUE-
pacTBopeHue,
9KCTPAKLUs, COpOLIMSL.
KoncTanTsl paBHOBECHS
peaKLuii U IPOLIECCOB.
CocrosiHuE BELECTB B
UJCATbHBIX U PEATbHBIX
cucremax. CTpykTypa
pacTBopuUTeIeH U
pactBopa. CoJibBaranus,
WOHU3AMS,

U CCOIUALIHS.
[ToBenenue
3JEKTPOJIUTOB U
HE3JIEKTPOJIUTOB B
pactBopax. Teopus
Jlebas- X toKKes.
Koaddurnmentor
AKTUBHOCTH.
Konnenrtparmonssie
KOHCTaHThI. Onucanue
CJIO’KHBIX PaBHOBECHI.
OO01mast u paBHOBECHAs
KOHIICHTpAIIHH.

VY cn0BHBIE KOHCTAHTHI.

13




KucnorHo-ocHOBHBIE
peakuuu. CoBpeMEHHbIE
MPEACTABIICHUS O
KHCJIOTaX U OCHOBAHUSIX.
Teopus bpencrena-
Jloypu. PaBHOBECHE B
CUCTEME KHCIIOTA -
COMPSKEHHOE OCHOBAHUE
U PacTBOPUTEIIb.
KoHCTaHTBI KUCTOTHOCTH
1 OCHOBHOCTH.
Kucnoraeie 1 0cHOBHBIE
CBOICTBA paCTBOPUTEIIEH.
Koncranra
aBTONpOTOIM3a. Binsinue
MIPUPOJIBI PaCTBOPUTES
Ha CWJIy KACIIOTBI U
OCHOBAaHHUSI.
Husenupyromuii u

QG epeHIUPY IO

s dexT pacTBOpUTEIIS.
Kucnorno-ocHoBHOE
paBHOBECHE B
MHOTOKOMITOHEHTHBIX
cucremax. bydepnoie
pacTBOpBI U UX CBOMCTBA.
Bbydepnas emkocTs.
Beruucnenus pH
pacTBOpOB
HEe3apsKEHHBIX U
3apsKEHHBIX KUCIIOT U
OCHOBaHMH,
MHOT'OOCHOBHBIX KHCIIOT
1 OCHOBaHUM, CMECH
KHUCJIOT U OCHOBAHHIA.

14




Peakiuu
KOMIUIEKCOOOpa3oBaHusl.
Tunbl KOMIUIEKCHBIX
COCIUHCHUM,
HCIOJIb3YEMBIX B
AHATUTUYECKON XUMHU.
Kiaccuduxanmst
KOMILIEKCHBIX
COETUHEHUH 10
XapakTepy
B3aMOJEHCTBUA METAILI-
JIUTaH/, 110
OJTHOPOJHOCTH JIUTAH]1a U
LEHTPATbHOTO MOHA
(komIIIeKCO0OpazoBaress
). CoiicTBa
KOMIUIEKCHBIX
COC€IUHEHMH, UMEIOIIIIE
aHATUTUYECKOE
3HAYCHUE: YCTOUYUBOCTD,
PacTBOPUMOCTb, OKpackKa,
JIETY4EeCTb.

Crynenyaroe
KOMIUIEKCOOOpa3oBaHue.
KonnuecTBeHHbie
XapaKTEePUCTUKU
KOMIUIEKCHBIX
COEMHEHHI: KOHCTAHTHI
YCTOMYHBOCTH
(crynenyarsie u o0mue),
dbyHKIMs 00pa3oBaHuUs
(cpennee nuranaHoe
YUCIO0), QYHKITUS
3aKOMILJIEKCOBAHHOCTH,
CTeNeHb 00pa3oBaHUs
KoMIuiekca. DakTophl,
BIIUSIOIINE HA
KOMIUIEKCOOOpa3oBaHue:
CTPOEHHUE EHTPATLHOTO
aroma ¥ JIMTaH/a,
KOHIICHTpPAIHsI
KOMIIOHEHTOB, pH,
WOHHAsI CHJIa pacTBOPA,
TeMmreparypa.
TepMoguHamuyeckas 1
KUHETHYECKast
YCTOWYHUBOCTh
KOMILJIEKCHBIX
COCTUHEHUN.
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Bnusinue
KOMIUIEKCOOOpa3oBaHUs
Ha pacCTBOPUMOCTh
COCIUHCHMH, KUCIOTHO-
OCHOBHOE PaBHOBECHE,
OKHUCJIUTEIbHO-
BOCCTaHOBHTEJIbHBIN
MOTEHI[UATT CUCTEM,
CTaOMIIN3AIIIO
Pa3IMYHBIX CTEIICHEN
OKHUCJIEHUS JIEMEHTOB.
CriocoObI TOBBIIIICHUS
YyBCTBUTEIBHOCTH U
30U PATEIILHOCTH
aHaIM3a ¢
HCIIO0JIb30BaHUEM
KOMIUTEKCHBIX
COEIMHEHHIA.
TeopeTnyeckre OCHOBBI
B3aUMOJICHCTBUS
OpPraHUYECKHUX PEAreHTOB
C HEOPTraHUYECKUMHU
noHamu. Biusinue nx
MIPUPO/IBI, PACTIONOKEHUS
(yHKIIMOHATBHO-
AQHATUTUYECKUE TPYIIIL,
CTEPEOXUMHUN MOJIEKYJI
peareHTa Ha ero
B3aMOJEHCTBHUE C
HEOPraHU4eCKUMHU
noHamu. Teopus
QHATOTU I
B3aUMOJECHCTBHUS OHOB
METALJIOB C
HEOPTraHUYECKUMHU
pearentamu tuna H20,
NH3 u H2S u xucmopos-,
a30T-, CEPOCOAEPKAIIUMU
OpraHUYECKUMH
pearenTamu. OCHOBHBIE
THITBI COSTMHECHUM,
00pa3yeMBbIX C y4acTHEM
OpPTaHUYECKHUX
peareHToB. Xenarsl,
BHYTPUKOMITJIEKCHBIC
coenuHeHus. GakTopsl,
OTIPEIETISIONINE
YCTOMUYMBOCTD XEJIaTOB
Baxneitmme
OpPraHUYECKUE PEareHThl,
MIPUMEHSEMbIC B aHATTN3E
JUTSL pa3JiesieHus,
oOHapy>KeHus,
onpeIeJIeHUs] HOHOB
METALIOB, JIJIs
MacKHUpOBaHUS U
TeMACKTDORAHUYA
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OKHCIIUTEIIBHO-
BOCCTaHOBHUTCIBHBIC
peakiuu. DJIECKTPOIHbIN
MOTEHIMA. Y PaBHEHUE
Hepucra. CrannapTHbIit
1 GOpMaNbHBIHA
noteHuuainbl. CBI3b
KOHCTaHThI PaBHOBECHS
CO CTaHJIAPTHBIMU
IMOTCHIINATIAMH.
Hampasnenue peakunun
OKHCJICHUS U
BOCCTAHOBJICHHS.
@DaKTOopBI, BIUAIOIINE HA
HaIpaBJICHUE
OKHUCJIUTEIIHHO-
BOCCTaHOBHUTECIILHBIX
peakuuit. [lonsitue o
CMEIIIaHHBIX
MMOTCHIINATIAX.
MexaHu3MEBI
OKHUCJIUTEIIHHO-
BOCCTaHOBHUTECIILHBIX
peakuui.

OcHOBHEBIE
HEOPraHU4YeCKHe U
OpraHu4eCcKHue
OKHUCJIUTEIIHN U
BOCCTAaHOBHTEIIH,
MIPUMEHSEMbIE B aHATU3E.
Metonabl
MpeABapUTEIBLHOTO
OKHCJICHUS U
BOCCTaHOBJICHHS
OTIpeIEeTIIEMOTO
DJIEMCHTA.
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[Ipoueccel ocaxaeHus u
COOCKJICHHUS.
PaBHOBecue B cucteme
pacTBOp - OCAZIOK.
Ocagky ¥ UX CBOMCTBA.
Cxema oOpazoBaHHs
ocajika.
Kpucraumueckue u
amMop(HBIE OCAIKH.
3aBUCUMOCTD CTPYKTYPbI
ocajika OT ero
WHIWBUIYATbHBIX
CBOWCTB M YCIIOBHI1
OCaXICHUSI.
3aBHUCUMOCTH (POPMBI
0CajIKa OT CKOPOCTH
o0Opa3oBaHUs U POCTa
MEPBUYHBIX YaCTHII.
DaKkTOPHI, BIMSIONINE HA
PacTBOPUMOCTh OCAIKOB:
TeMIleparypa, HOHHast
cuna, IelicTBHe
OJTHOMMEHHOT'0 HOHA,
peaKIuu MPOTOHMU3ALINH,
KOMILJIEKCOOOPa30BaHUs,
OKUCJICHUSI-
BOCCTAHOBJICHUS,
CTPYKTypa U pazmep
4acTUIl. Y CJIOBUSA
MOJTy4CHUS
KPUCTAINYECKUX
ocazkoB. [ omorenHoe
ocaxsenue. CtapeHue
ocanka. [IpuunHbl
3arpsi3HEHUST 0CaJIKa.
Knaccuduxarus
Pa3INIHBIX BHJIOB
COOCKJICHHUS.
[TonoxurenpHoE M
OTpUIIaTeIbHOE 3HAUYCHUE
SIBJICHHSI COOCQK/ICHUS B
ananuze. OcoOeHHOCTH
00pa3oBaHUs KOJIJIOUTHO-
JUCTIEPCHBIX CHCTEM.
Hcnonb3oBanue
KOJUIOMIHBIX CUCTEM B
XUMUYECKOM aHATH3E.
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MeTtob1 0OHapyKEeHUS U
UACHTH(PUKAIUN

3amgaun U BEIOOP METO/A
oOHapyXeHUs 1
UJCHTU()UKALUN aTOMOB,
MOHOB U XUMHYECKUX
coenuHEeHHH. [[poOHBIi 1
CHUCTEMaTHYECKUI
aHanu3. Ouznueckue
METOIbI OOHAPYKEHUS U
HJIeHTU(DUKAITH
HEOPTaHUYECKHUX U
OpPraHMYECKUX BEIECTB.
MUKpOKPUCTAIOCKOINY
€CKHI aHAIN3,
MIAPOXUMHUUYECKUI aHAIN3
(OKparmMBaHue IUIAMEHH,
BO3TOHKA, 00pa3oBaHue
niepsioB). KanenpHbIi
aHanu3. AHanus
pacTupaHueM MOPOLIKOB.
Xpomarorpaduueckue
METO/Ibl KaYECTBEHHOTO
aHa/In3a. DKCIIPECCHBIN
Ka4eCTBEHHBIN aHAIN3 B
3aBOJICKHX U MOJEBBIX
ycnoBusix. [Ipumepsr
MIPAKTUYECKOTO
MIPUMEHEHUS METOJI0B
oOHapy KeHusl.

0,5
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MeTto/1b1 BbIACTICHUS,
pasaesieHus u
KOHIEHTPHUPOBAHUSI.
OCHOBHBIE METO/IbI
pazzeneHus u
KOHIIEHTPUPOBAHUS, KX
POJIb B XUMUYECKOM
aHasmse, BEIOOp U
ornenka. Coueranue
METOJIOB pa3eiiCHUsI U
KOHIEHTPUPOBAHUS C
METOJIaMH OTIPE/ICIICHHUS,
THOPHUTHBIE METOJIBI.
OpHocTyneHYarsle U
MHOTOCTYTIEHUaThIe
MIPOLIECCHI Pa3ICTICHHUS.
KoHcranTsl
pacrpeiescHus.
Koaddurment
pacnpenenenusi. CTeneHb
u3BneyeHus. Gakrop
paszaesieHus.
Koaddurment
KOHIIEHTPUPOBAHUSI.

0,5
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MeTo1bI SKCTPaKIIUU.
TeopeTnyeckrue OCHOBBI
METOO0B. 3aKOH
pacrpeeneHusl.
Kitaccuduxanmst
AKCTPAKIIMOHHBIX
npoueccoB. CKOpOCTb
AKCTpaKkUuuu. THIIBI
HKCTPAKIIMOHHBIX CHCTEM.
VYcnoBus skcTpakuuu
HEOPraHMYECKHUX U
OpraHUYECKUX
COCTUHEHUH.
Peskcrpakuums. [Tpupona
U XapaKTepUCTHKA
SKCTPareHTOB.
Paznenenue u
KOHIICHTPUPOBAHUE
3JIEMEHTOB METOIOM
skcTpakiuu. OCHOBHBIE
OpraHMYECKHUE PEareHThl,
WCIIOb3yEMBbIE JIJIst
pazziesieHust 3JIeMEHTOB
METOJOM SKCTPAKIIUH.
CeneKkTUBHOE pa3/iesieHHE
3JIEMEHTOB METOJIOM
nmoadopa OpraHuYECKUX
pacTBOpuUTENEH,
n3Menenue pH BogHoMH
(a3bl, MACKMPOBaHUSA U
JIeMacKHpPOBaHUSI.
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MeTob1 OCaXACHUS U
COOCKJICHHUS.
[Ipumenenue
HEOPraHUYECKHUX U
OpPraHMYECKUX pPearcHTOB
JUTSL OCKICHHUS.
Crioco0sl pazzieneHus
OoCaxAeHUEM JTHOO0
pacTBOpeHUEM IpU
Pa3ITUYHBIX 3HAYCHUSIX
pH, 3a cuet obpazoBanust
KOMIUTEKCHBIX
COCTUHEHUHN U
MIPUMECHECHUS
OKHCJIUTEHHO-
BOCCTaHOBHTEIBHBIX
peakuuii. [ pynmnosbie
peareHThl U
MpeIbsBIsieMble K HUM
TpeOOBaHUSI.
XapakTepUCTUKHU
MaTOpacTBOPUMBIX
COeIMHEHMI, Hanboee
9acTO HCIOJB3YEMBIX B
aHanmse.
KonuentpupoBanue
MHUKPODJIEMEHTOB
COOC@KJICHHEM Ha
HEOPraHMYECKHUX U
OpPraHMYECKUX HOCUTEIISAX
(rKoymeKkTopax).
[pyrue MeTobl.
DIJIEKTPOXUMHUYECKUE
Meroabl. OTroHka
(macTunnsIus,
BO3TOHKA). 30HHASA
TIJIaBKa.
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Xpomarorpaduueckue
METO/]IbI aHATH3A.
Onpenenenue
Xpomarorpapuu.
TlousTue o HOABUKHOMN U
HEMOJIBIKHOMU (hazax.
Kinaccudukanust MmeTo108
0 arperaTHOMY
COCTOSIHHMIO ITOABMKHOU U
HEMOJIBIXKHOM (a3, 1mo
MEXaHU3My pa3ziesieHus,
0 TEXHHUKE BBITOJIHECHUS.
CriocoObI ToTyYeHust
XpoMarorpamm
(bpoHTATHHBIH,
BBITECHUTEIIBHBIHN,
AMIOeHTHBIN ). OCHOBHBIE
napameTpsl
XpOMarorpamMmmal.
OcHOBHOE ypaBHEHHE
xpoMarorpadpuu.
CeneKTUBHOCTh U

3¢ pexTHBHOCTH
XpOoMarorpapuuecKoro
paznenenus. Teopust
TEOPETUIECKUX TapEIIOK.
Kunernueckas teopus.
Pazpemenue kak akrop
ONTUMHU3ALUU
XpOoMarorpapuuecKoro
npouecca. KayecTBeHHBII
1 KOJINYECTBEHHBIN
XxpomarorpapudecKkuit
aHanu3.

I'a3oBast xpomarorpadusi.
lazo-ancopOumonHas
(razo-TBepaOdasHast) U
ra30->KUIKOCTHASL
xpomarorpadusi.
CopOeHTBI U HOCUTEIH,
TpeOOBaHUS K HUM.
MexaHnu3M pazziesieHusl.
Cxema razoBoro
xpomarorpada. Kononku.
JleTekTopsl, X
YyBCTBUTEIHHOCTh U
CeNeKTUBHOCTH. O0acTn
MIPUMEHEHUS Ta30BOM

xpomarorpadpuu.
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KunkoctHas
xpomarorpadusi. Buas
SKUIKOCTHOU
Xpomarorpapuu.
[Ipeumyiectna
BbICOK03 () (heKTHBHOM
SKUIKOCTHOU
XpomMarorpapuu
(BOXX). Cxema
KHUJIKOCTHOTO
xpomarorpada. Hacocsl,
KOJIOHKU. OCHOBHBIE
THUIIBI IETEKTOPOB, UX
9yBCTBUTEIHHOCTh U
CEJIEKTUBHOCTb.
AncopOnroHHas
AKHUJIKOCTHASI
Xxpomarorpadusi.
HopmansHo-dazoBblii 1
oOpareHHO-(Pa30BbIi
BapuaHThl. [lonspHbie 1
HEMOJISIPHBIC
HETIOABHXKHBIC (a3bl U
MIPUHIIMITBI KX BBIOOpA.
MoauduimpoBaHHbIE
CHJIMKAreJIn Kak
copOenTsl. [TogBrKHBIC
(ha3bl ¥ MPUHIUTIBI UX
BbIOOpa. O0nactu
MIPUMECHECHUS
ancopOIMOHHOM
KUJKOCTHOMU

Xxpomarorpapuu.
HNonoobmennas

xpomarorpadusi.
Crpoenue u pusuko-
XUMHYECKHUE CBOMCTBA
HMOHOOOMEHHUKOB.
HNonoobmennoe
paBHOBecCHE.
CeneKTUBHOCTh HOHHOTO
oOMeHa U (haKTOpbI €ro
onpenenstomue. O6macTu
IPUMEHEHHS
HMOHOOOMEHHOM
xpomarorpadpun. Monnas
xpomarorpadus KaK
BapUaHT
BBICOKO3 () (heKTUBHOM
HMOHOOOMEHHOM
xpomarorpapuu.
OCoOGeHHOCTH CTPOEHUS
Y CBOMCTBA COPOCHTO
JIISE MIOHHOM

Xxpomarorpapuu
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OAHOKOJIOHOYHAS U
JIBYXKOJIOHOYHAS HOHHAS
xpomarorpadusi, ux
MIPEUMYIIECTBA U
HEJOCTaTKH.
HNonoxpomarorpapudeck
0€ OMpe/esieHre
KaTMOHOB ¥ aHUOHOB.
HNon-napnHas u
JUTaHI000MEeHHast
xpomarorpadus. O6mue
npuHIUIEL. [ToaBIKHBIE
Y HETIOABMKHBIC (pa3bl.
OO6nacT MpUMEHEHHUS.
DKCKITIO3UOHHAA
xpomarorpadus. O6mue
MPUHIIMITBI METOAA.
IlogBmxHbIE U
HETIOABUKHBIC (pa3bl.
OcobeHHOCTH MeXaHu3Ma
pazzeneHus.
Ornpenensembie BEIIECTBA
1 00J1aCTH MPUMEHECHUS
MeTo7a.

[InockocTHas
xpomarorpadus. O6mue
MIPUHIIMIIBI pa3ieNICHUsI.
CriocoOblI mosryueHust
IJIOCKOCTHBIX
xpomarorpamm. PeareHThl
JUISL UX TIPOSIBIICHUS.
bymaxnas
xpomarorpadusi.
MexaHu3Mbl pa3ieeHHs.
[TonBukHbIe (azbl.
IIpeumymiecTsa u
HE/IOCTaTKH.
TonkocmonHas
xpomarorpadusi.
Mexanu3Mbl pa3ieeHHs.
CopOeHTHI U TIOJIBUKHBIC
¢da3p1. Obmactu
MIPUMCHCHHS.

0,5
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I'paBumeTpuyeckuit
METO/I aHaIK3a.
Cy1HOCTb
IPaBUMETPUUECKOTO
aHAIN3a, IPEUMYILECTBA
Y HEJIOCTATKU METO/IA.
[Ipsimbie 1 KOCBEHHBIE
METObI OIIPEICTICHHUS.
Baxneiimme
OpraHUYECKUE U
HEOPraHM4eCKue
OCaIUTEIH.
[Torpemnoctu B
TPaBUMETPUUECKOM
aHanuze. O61mas cxema
OINpEEICHUMN.
TpebGoBanus
OCaXJIaEMOM U
TPaBUMETPUYECKOU
dbopmam. U3meHeHus
COCTaBa OCa/IKa Ipu
BBICYIIMBAaHUU U
MIPOKATMBAHUU.
TepmorpaBumMeTpudecku
W aHAIH3.
AHaIUTUYECKUE BECHI.
UyBCTBUTENBHOCTH BECOB
U €€ MareMaruyeckoe
BbIpakeHuEe. DaKTOPHI,
BIIMSIOIINE HA TOUHOCTh
B3BELIMBaHMs. TexHuKa
B3BELIMBAHMUSI.
[Ipumeps! mpakTHYECKOTO
MIPUMEHEHUS
TPaBUMETPUIECKOTO
METO/a aHATHN3a.
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Tutpumerpuueckue
METOJbI aHAIIN3Aa.
Metonabl
TUTPUMETPUUECKOTO
aHaIn3a.
Knaccuduxarus.
TpeboBanus,
MPEAbSIBISIEMBIC K
peaxIuu B
TUTPUMETPUIECKOM
aganuse. Bunel
TUTPUMETPUUECKUX
onpeneneHuit. CriocoObl
BBIPAKEHUS
KOHIIEHTpAIMi pPacTBOPOB
B TUTPUMETPUHU.
DKBUBAICHT, MOJISIpHAs
Macca SKBUBAJICHTA,
MOJISIpHAsE KOHIICHTPAIHS.
[lepBUuHbIE 1 BTOPUYHBIE
cranaapThl. DuKcaHaIbI.
Buel kpuBbIxX
TUTpOoBaHUs. DakTOpPHI.
BIIUSIOIINE HA XapaAKTEP
KPUBBIX TUTPOBaHUS U
BEJIMYMHY CKauKa
TUTPOBAHMSI B PA3TTUIHBIX
meroaax. Touka
SKBHUBAJICHTHOCTH.
Crioco0b1 onpeieneHus
KOHEYHOM TOYKH
TUTPOBAHUSI B PA3TUUHBIX
METOaX.
Kucnorao-ocHoBHOE
tutpoBanue. [loctpoenue
KPUBBIX TUTPOBAHMUSI.
Bausnue BeIuduHbI
KOHCTAHT KHCIOTHOCTH
HJIH OCHOBHOCTH,
KOHIIEHTPALMK KUCIIOT
I OCHOBaHHH,
TeMIepaTypbl Ha
XapaKTep KPUBBIX
tutpoBanus. KucinorHo-
OCHOBHOE TUTPOBAHHUE B
HEBOJHBIX CpeIax.
KucaoTHO-OCHOBHBIE
WHJUKATOPBI.
[TorpemnocTn
TUTPOBAHUS IPU
OTIpE/ICIICHUH CHIIBHBIX 1
ci1a0bIX KUCIIOT U
OCHOBaHHI,
MHOTOOCHOBHEBIX KHCJIOT
1 OCHOBaHUHM.
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OKucauTenbHO-
BOCCTAHOBUTEIILHOE
tutpoBanue. [loctpoenue
KPUBBIX TUTPOBAHMUSI.
Biusinne koHneHTpauuu
HOHOB BOJIOPO/Ia,
KOMILIEKCOOOpa3oBaHus,
WOHHOW CHJIBI PacTBOpA
Ha XapakTep KPUBBIX
tUTpoBaHua. CriocoObI
ONpeeIeHUs KOHEUHOMN
TOYKH TUTPOBAHUSI.
[Torpemnoct
TUTPOBAHUS.

MeToabl OKUCIUTEILHO-
BOCCTAaHOBHUTEILHOTO
TUTPOBAHMS.
IIepmanranaromeTpus.
Omnpenenenne xenesa(ll),
mapranma(ll), okcanaros,
MEPOKCUa BOJOPOAA,
HUTPUTOB.

HNonomerpus u
noaumetpus. Cucrema
MOA-UOUT KaK
OKHUCIIUTENb WIN
BOCCTaHOBUTEIIb.
bpomaromerpus,
LEepUMeTpHs,
BaHAJIaTOMETPHUSL,
TUTAaHOMETPUSI,
XPOMOMETPHUSL.
[lepBruHbIE 1 BTOPUYHBIE
CTaHJIapThI.
Hcnonb3yemblie
WHUKATOPHI.
Onpenenenue
HEOPraHUYECKHUX U
OpPTaHUYECKHUX
COEIMHEHHIA.

28
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OcagurenpHoe
tutpoBanue. Iloctpoenue
KPUBBIX TUTPOBAHU.
Crioco0b1 onpeeneHus
KOHEYHOM TOUKH
TUTPOBAHUS,
UHINKATOPBI.
[Torpemnoctn
TUuTpoBanus. [Ipumepsl
MIPAKTUYECKOTO
MIPUMEHEHHUS.
Kommnekcomerpuueckoe
TUTPOBAHHE.
Heoprannueckue u
OpraHMYeCKHUe TUTPAHTHI
B KOMIUIEKCOMETPHH.
Hcnons3zoBanue
aMUHOITOJTUKAPOOHOBBIX
KHCIIOT B
KOMIUJICKCOHOMETPHH.
[TocTpoeHne KpuBbIX
TUTPOBAHMS.
MertanioxpoMHbIe
WHIUKATOPHI U
TpeboBaHuUs,
MPEIbSBISEMBIC K HUM.
Baxneiimmue
YHUBEPCATbHBIC U
cnenuduaeckue
METaJUIOXPOMHBIE
uHauKaTopbl. CriocoObl
KOMIUIEKCOHOMETPUYIECKO
IO TUTPOBAHUS: IPSIMOE,
o0OparHoe, KOCBEHHOE.
CeNeKTUBHOCTh
TUTPOBAHUSI U CIIOCOOBI
€€ MOBBIIICHUS.
[Torpemnoctn
TUTPOBAHMS.

[TpumephI MpaKTHUECKOTO
MIPUMCHCHHS.
Ornpenenenue KanbLus,
MarHusi, yeJesa,
ATIOMUHUS, MEJIU, [TTHKA
B PACTBOpax YHUCTHIX
COJielt ¥ IPU COBMECTHOM
TIPUCYTCTBHUH.
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HApyrue
TUTPUMETPUUYCCKUEC

METOJbI aHAJIN3a.
Tepmomerpuueckoe,
PaTMOMETPUYECKOE
TuTpoBanue. CyIHOCTb
METOOB.

Kunetnueckne MeTObI
a"Hanu3a. CyIIHOCTb
METO/JIOB.
Karanutnueckuii u
HEKaTaATMTUYECKUM
BapUAHThl KWHETHYECKUX
METOJ0B; UX
YyBCTBUTEIBHOCTD U
CEJIIEKTUBHOCTD. THIIBI
HCTIOJIb3yEMBbIX
KaTaINTUYCCKUX U
HEKaTaATUTHYECKHUX
pEaKLMil: OKUCIICHUS-
BOCCTaHOBJIEHUs, OOMeHa
JINTAaHJ0B B KOMILJIEKCaX,
MpEBpAIICHUS
OpPraHUYECKUX
COEIMHEHHH,
(hoToXHMMHYECKUE U
(dhepMeHTaTUBHBIC
peakmuu. CriocoOsI
OnpeIeIICHUS
KOHILICHTpAILINH 110
JIaHHBIM KMHETHYCCKUX
U3MEPECHUM.
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DNEKTPOXUMHUYUECKHE
MeTo bl aHam3a. Oomas
XapakTepUCTHKA
METO/IOB.
Kiaccudukanus.
DIIEKTPOXUMHUYECKUE
siaeiiku. THAuKaTopHbIil
AIEKTPOJI U JIEKTPO]T
cpaBHeHUsI. PaBHOBeCHBIE
Y HEPaBHOBECHbIE
ANEKTPOXUMUYECKUE
CHCTEMEL. SBneHus,
BO3HUKAIOUIHE MTPU
MIPOTEKAHUH TOKA
(oMHUecKoe mageHue
HaIpsHKEHMS,
KOHIEHTPAIlMOHHAs U
KHHETUYECKas
TTOJISIPU3ALIHS ).
[TonspusanroHHbIE
KpUBBIE U UX
WCIIO0JIb30BaHUE B
Pa3ITUYHbBIX
ANMEKTPOXUMHUYECKUX
MeTo/1ax.
[Torenumomerpus .
[Ipsimas
MOTEHIIUOMETPHUSL.
N3mepenne noreHuuana.
OO6parumeble u
HEOoOpaTuMbIC
OKUCIIUTEHHO-
BOCCTaHOBHTEJIbHBIE
cuctembl. IHIuKaTopHbIS
3neKTpobl. MoHOMeTpus.
Knaccuduxarus
HMOHOCEIIEKTUBHBIX
3JEKTPOJIOB.
XapakTepUCTUKH
HMOHOCEIEKTHUBHBIX
AJIEKTPOJIOB: AJIEKTPOIHASL
¢byskuus, ko3ddunueHt
CEJICKTUBHOCTH, BpEMS
OTKIIMKA.
[Torenmomerpruyeckoe
TuTpoBaHue. Vi3mMeHeHue
3IEKTPOTHOTO
MOTEHIMAJIa B MPOLIECCE
tuTpoBaHus. CriocoObl
0o0OHapy>KeHUsI KOHEUHON
TOYKH TUTPOBAHUS B
pEaKIusIX: KUCIOTHO-
OCHOBHBIX, 31
KOMIUIEKCOOOpa3oBaHus,
OKHUCJICHUS-
BOCCTAHOBIICHUS;
THOTTeCcaxX OCANTTEeHIS
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Kynonomerpusi.
TeopeTnyeckrue OCHOBBI
MeTtoja. 3akon Dapanest.
Crioco0OwI onpesienieHus
KOJIMYeCTBa
anexrpudecTsa. [Ipsamas
KYJIOHOMETpUS U
KYJIOHOMETPUYECKOE
TUTPOBAHHUE.
Kynonomerpus ripu
ITOCTOSTHHOM TOKE U
IIOCTOSIHHOM IOTEHIHAIE.
BremHss 1 BHyTpeHHSS
reHepanus
KYJIOHOMETPHUYECKOTO
TUTpaHTa. TUTpOBaHUE
3JEKTPOAKTUBHBIX U
AJIEKTPOHEAKTUBHBIX
KOMITOHEHTOB.
Ornpenenenre KOHEUHOU
TOYKU TUTPOBAHUS.
IIpeumymiecTsa u
OTrpaHUYEHUSI METOAA
KYJIOHOMETPUYECKOTO
TUTPOBAHMS 11O
CPaBHEHMIO C IPYTHUMH
TUTPUMETPUUECKUMHU
METOJIaMH.

0,5
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Bonpramnepomerpusi.
NupukaropHsie
3IEKTPOJIBI.
Knaccuduxarus
BOJIbTAMIIEPOMETPUYECKU
X MeTonoB. [Tonyuenue u
XapaKTEepPHUCTHKA
BOJIbTAMIIEPHON KPUBOM.
[IpenenbHblii

1 Py3nOHHBIH TOK.
[Tonsiporpadusi.
VYpaBuenue MnbkoBuya.
YpaBHeHue
NoJIsIporpaduuecKoit
BOJIHBI MTbKOBHYA -
I'efipoBckoro. [Torenunan
ITOJTYBOJIHBI.
Nnentudukanus u
onpeneIeHue
HEOPraHUYEeCKUX U
OpPraHUYECKHUX
COEIMHEHHIA.
CoBpeMeHHbIE BUIbI
BOJIbTAMIIEPOMETPHHU:
psiMasi 1 THBEPCUOHHAS,
MePEMEHHOTOKOBAS,
XPOHOAMIIEPOMETPHUS C
JIMHEWHOM Pa3BEPTKOU
(ocuminorpadus).
IIpeumymiecTsa u
OrpaHUYEHUs 10
CPaBHEHHMIO C
KJIACCHYECKOMN
noJsiporpaguen.
AMriepoMeTpru4ecKoe
tutpoBanue. CylHOCTh
MeTtoza. MuaukaropHbie
ANEeKTpoabl. Beibop
MOTEHITANIA
WHJIUKATOPHOTO
3JeKTpoa. Buabl KpuBbIX
TUTPOBAHMSL.
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HApyrue
QJICKTPOXUMHUYCCKUC

MeTo bl aHanu3a. Oo1as
XapaKTepUCTHKA
ANEKTPOTrPaBUMETPUUECK
UX METOJIOB.
DNEeKTPONPOBOIHOCTh
PacTBOPOB M MPUHITUIIBI
KOHIYKTOMETPHUHU.
XPpOHOIIOTEHIIMOMETPHUS -
BOJIbTaMIIEPOMETPUS TIPU
IIOCTOSIHHOM TOKE.
[IpakTrueckoe
MIPUMEHEHHE METO/IOB.
CpaBHuTENBHAS
XapaKTepUCTHKA
YyBCTBUTEIHLHOCTU U
M30MPATENLHOCTH,
oOJacTeil MpUMEHEHUS
ANMEKTPOXUMUYECKUX
METO/I0B.
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CriekTpocKonuyecKkue
MeTo/bl aHanu3a. CriekTp
ANEKTPOMAarHUTHOTO
u3nydeHusi. OCHOBHbIE
THUIIBI B3aUMO/ICHCTBUSA
BEILIECTBA C U3TYUYCHUEM:
aMuccus (TeroBas,
JFOMHUHECIICHIHS ),
MIOTJIOIICHHE, PacCesTHUE.
Knaccuduxarus
CHEKTPOCKOMUYECKHUX
METOOB 10 YHEPTUHU.
Kiaccuduxarmst
CHEKTPOCKOITUYECKIX
METOJIOB Ha OCHOBE
CHEKTpa
ANEKTPOMAarHUTHOTO
W3ITyYeHUS: aTOMHas,
MOJIEKYJISIpHAa,
abcopOIMOHHAs,
SMUCCHOHHAS
CHEKTPOCKOMHUSI.
CnekTpbl aTOMOB.
OcHOBHBIE U
BO30YK/ICHHBIC
COCTOSTHUS aTOMOB,
XapakTePUCTUKU
COCTOSTHUI.
DHEPreTUYeCcKue
nepexosl. [Ipasuna
otOopa. 3aKOHBI
UCITyCKaHUA U
TIOTJIOTIICHHUS.
BepostHoCTH
AJIEKTPOHHBIX TIEPEXOI0B
Y BPEMEHA KU3HU
BO30YKICHHBIX
COCTOSTHU.
XapakTepUCTUKH
CHEKTPATHHBIX JTMHHIA:
TOJIOXKEHHUE B CIIEKTPE,
WHTEHCUBHOCTD,
MOTY T PUHA.

CrieKTpbl MOJIEKYJT; X
oco0eHHOCTH. CXEeMBI
ANEKTPOHHBIX YPOBHEH
MOJICKYJIBI.
[Ipencrasnenue o nMoaHOM
SHEPTUU MOJICKYJI KaK
CYMMBI 2JIEKTPOHHOM,
KoJieOareIpHON U
BpallaTeIbHOM.
OcCHOBHBIE 3aKOHBI
MOTJIOMICHUS
3JIEKTPOMAarHUTHOTO
uznydenus (byrepa) u
29KOH NRIITVUEeHU A
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MeTtoabl aToOMHON
ONTUYECKOMN
CHEKTPOCKONMUU. ATOMHO-
SMHCCUOHHBINA METO/.
HcTounuku aromMu3anuu
1 BO30Y KACHUS:
ANEKTPUYECKUE Pa3PsiIbl
(1yroBble, HICKPOBBIE,
MTOHM>KEHHOTO JTaBJICHUS),
MJIaMEHa, TIa3MOTPOHBI,
WHIYKTUBHO-CBSI3aHHAs
J1a3Ma, Ja3epbl; X
OCHOBHBIE
XapaKTEPUCTHUKHU.
duznueckue u
XUMHUYECKUE MPOIIECCHI B
MCTOYHUKAX aTOMH3allUN
1 BO30Y>KICHUSI.
Crnexrporpaduyeckuii u
CIIEKTPOMETPUYECKUI
METO/Ibl aHATN3a, UX
0CO00EeHHOCTH, 00J1aCTH
MIPUMEHEHHUS.
KauecTBeHHbIi 1
KOJIMYECTBEHHBIN aHAIN3
METOJIOM 3SMHCCUOHHOM
CHEKTPOMETPUHU
mrameHu. OCHOBHas
araparypa:
criekTporpadsl,
KBaHTOMETPBI.
[Tnamennsie GoTOMETPHI
U CIIEKTPO(OTOMETPHI.
Mertpoiornyeckue
XapaKTEPUCTHKU U
AQHATUTHYECKUE
BO3MOYKHOCTH.

ATOMHO-
(bITyOpeCIeHTHBIN METO/I.
[Ipunuun meroxa;
0COOEHHOCTH U
MIPUMEHEHUE.
ATOMHO-a0COPOLIMOHHBIN
MeToA. ATOMU3ATOPbI
(TUTaMeHHBIC U
HETUTAMEHHBIE).
Hctoununku n3mydeHus
(J1amIIBI C TTOJBIM
KaTo/I0M, UCTOUHUKH
CIUIOLIHOTO CHEKTpa,
Ja3epsl), UX
XapaKTEPUCTHUKHU.
CriekTpanbpHble U (1)1/131%90
-XUMHYECKUE TTOMEXH,
CHOCOOBI MX YCTPAHEHUS.
Mertposnoruueckue
XANDAKTEDUCTUKU .
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MeTo1bl MONEKYIIPHOM
ONTUYECKOMN
CHEKTPOCKOIHUH.
MonekynsapHas
abcopOnmroHHas
CHEKTPOCKOMUS
(cnextpodoromMeTpusi).
CBsi3b XUMHUYECKON
CTPYKTYpbI COEIMHEHUS C
a0COpOIIMOHHBIM
CHEKTPOM.

O yHKIIMOHATbHBIN
aHau3 1Mo
KoJieOaTeIbHbIM U
AJIEKTPOHHBIM CIIEKTPaM.
CBsi3b ONTUYECKOU
IJIOTHOCTHU C
KOHIIEHTpALIUEN.
OCHOBHOH 3aKOH
CBETOMNOTJIOLIEHHUS.
OCHOBHBIE TPUYUHBI
OTKJIOHEHHMSI OT 3aKOHa
(MHCTpYMEHTAIbHBIC U
(U3UKO-XMMUYECKHE).
[TonsiTrie 06 UCTUHHOM U
KaXYILIeMCsI MOJIIPHOM
koaurmente
MOTJIOILICHHUS.

Crioco0bI osTyyeHust
OKpalIEeHHbIX
COCTHEHUH.
doroMeTpudecKue
aHATUTUYECKHE
peareHTbl; TpeOOBaHUs K
HuM. CrIoco0BI
onpeeaeHus
KOHIICHTPAIINH BEIIECTB.
N3mepenne BbICOKHX,
HU3KHX ONTHYECKUX
ILJIOTHOCTEN
(muddepeHnmanbHBINT
MeToH). AHAIHU3
MHOTOKOMITOHEHTHBIX
cucteM. [Ipumenenue
MeToza JIst
HCCIe0BaHUs peakuii B
pacTBopax
(xoMIUIEKCOOOpa30BaHMA,
MIPOTOJTUTHICCKHUX,
MIPOLIECCOB arperarum),
COTIPOBOKTAFOTIIUXCST
U3MEHEHUEM CIIEKTPOB
TIOTJIOIICHHUS. 37
Mertposnoruueckue
XapaKTEPUCTUKHU U
AHATUTUYECKHE
rORMONHOCTU [TovmMeDksr
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MonekynsapHas
JIFOMUHECIIEHTHAs
CHEKTPOCKOIHSI.
Knaccuduxarus BugoB
JIFOMUHECIICHITUH TI0
HMCTOYHHUKAM
BO30YKICHHS
(XeMUITIOMUHECIICHITHS,
OHOIIOMHUHECLIEHIIHS,
3IEKTPOTFOMUHECIIEHITHS,
(hOTOFOMUHECTICHITNS U
1p.), MEXaHU3MY U
JUTUTEIIBHOCTH CBEUCHUS.
®nyopecueHuus U
dbochopecrenmusa. Cxema
Sl6nonckoro. 3akoH
Crokca-JIommerns.
IIpaBuiio 3epkanbHOU
cummeTpuu JlepmnHa.
@aKTOopHI, BIUAIOIINE HA
WHTEHCHUBHOCTD
JIFOMUHECIECHIUU.
Tymenue
JIFOMUHECIEHIUU.
CrnexrpainbHbie 1 PU3NKO
-XUMHYECKUE TTIOMEXHU.
KonnuecTBeHHbIN aHATN3
JIFOMUHECHEHTHBIM
METOOM.
Mertpoiornyeckue
XapaKTEPUCTUKHU U
AHATUTUYECKHE
BO3MOKHOCTH METO/1a.
CpaBHeHue
BO3MOHOCTEN
MOJIEKYJIAPHOI
a0CcopOIIMOHHOM 1
JIFOMUHECIEHTHOMN
CIIEKTPOCKOIUH TIPH
onpeJIeTICHUU
HEOPTaHMYECKUX
COEMHEHHI.
[IpenmymecTBa
JFOMUHECIEHTHOMN
CIEKTPOCKOIUH TIPH
UACHTU(DHUKALINY U
ompeieTICHUN
OpraHUYECKUX
COCTUHEHUN.
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10

OOBEKTHI OKPYKAIOIICH
Cpenbl: BO3IYX,
MIPUPOJIHBIE U CTOYHBIE
BOJIBI, aTMOc(epHBIe
OCaJIKH, [T0YBbI, JIOHHBIE
OTJIOXKCHHUSL.
XapakTepHble
OCOOCHHOCTH H 33/1a4H
WX aHaIH3a.

32

10

buonornueckue u
MEIHIIMHCKHE OOBEKTHI.
AHanuTHdeckue 3a7adi B
9TOM 00JIaCTH.
CanurapHo-
TUTHEHUYECKHUH
KOHTPOJIb.

33

10

I'eonornueckue 0OHLEKTEHI.
AHaimm3 CHIINKATOB,
KapOOHATOB, KEJIE3HbIX,
HHUKEJb-KOOAIbTOBBIX
Py, TOTUMETALTUIECKUX

PyA.

34

10

MeTaimibl, CIjIaBEl B
JIpYTHe NPOAYKTHI
METALTYPTrU4eCKOM
MIPOMBILIIIEHHOCTH.
Onpenenenre 4YepHBIX,
L[BETHBIX, PEIKUX,
0JIarOpOHBIX METALIOB U
aHaJIU3 UX CIUIaBOB.
Ananmms
HEMETAITNYECKUX
BKJIIOYCHHI 1
onpeeaeHue
raz000pa3yronmx
npuMecel B MeTalax.
Kontpouns
METALTYPTHYECKUX
MIPOU3BOJICTB

0,5
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10

Heopraunueckue
coequHeHus. BemecTa
0Cc000# YUCTOTHI (B TOM
qucIie
MOJTyIPOBOIHUKOBBIE
MaTrepuaibl, MaTepUaAIbI
BBICOKOTEMITEpaTypPHOU
CBEPXIIPOBOJANMOCTH);
oTpesieNieHUe B HUX
MIPUMECHBIX U
JIETUPYIOLIUX
MHUKPO3JIEMEHTOB.
[Tocnolinbii n
JIOKQJIbHBIN aHAIA3
KpUCTAUIOB U
MJIEHOYHBIX MaTepHUaIoB.

36

10

IIpuponHsie n
CUHTETHYECKHE
OpraHUYECKHE BEILECTBA,
oJimMepsl. Buzpsl
aHa/In3a TaKuX 0ObEKTOB
U COOTBETCTBYIOINE
Merozsl. [Ipumepsl
peLIeHNs 3a1a4 KOHTPOJIS
OpPraHUYECKHUX
IIPOU3BOJCTB.

Daonn

10

10

3.3 3aHaTHs CEMMHAPCKOT0 THIIA

/1

Ne
pasiena
JIACIIATIIT
WHBI

HaumenoBanue 3ansaTuit

O0BeM B akaj.yacax

Bcero

B TOM YHCJIE, B
MHHOBAIIMOHHON

dbopme

B TOM YHCIJIE,
B
JJIIEKTPOHHOMU

dbopme

[IpenmeT aHanMTHYECKOM
xumun. Knaccuduxanus
METOJI0B aHAIN3a.

0

Bri6op MeToa ananm3a u
COCTaBJIEHHE CXEM aHAIIN3a.
Craructudeckas oopadoTka
PE3yNbTaTOB U3MEPEHHUIA.

CriocoOblI rmosryueHust
CpemHel mpoObl TBEPABIX,
KHUJIKAX U Ta3000pa3HBIX
BEIIECTB

OcHOBHBIE CTTOCOOBI
nepesojia npoosl B hopmy,
HEO0XO0IUMYIO JUI JaHHOTO
BU/JIa AaHATN3A
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KucnorHo-ocHoBHOE
paBHOBecHe. KOHCTaHThI
paBHoBecus. Pacuetr pH
IIPOTOJIUTOB PA3IM4YHON
cuiibl. BydepHsie cuctemsi.
KomrmiekcoobpasoBanue.
Bunbl u ocHOBHBIE
XapaKTEePUCTUKU
KOMILJIEKCOB, UCIIOIb3YEMBIX
B AHAIUTUYECKOW XUMHH.
Pacuer koHCTaHT
YCTOMYMBOCTH U MOJIbHOM
707 00pa3zoBaHUS
OKHCIUTENBHO-
BOCCTAHOBHUTEIIbHOE
paBHOBeCHE. Y paBHEHUE
Hepucra. Pacuet
MOTEHIMANIa CUCTEMBI C
Y4ETOM KOHKYPHUPYIOIIUX
peakuuit

KaduecTBeHHBIN XUMHUYSCKUN
aHaJIN3 KaTUOHOB U
aHuoHoB. Crieruduueckue,
IPYNIIOBBIC PEAreHThI
CucreMaTUYECKUH U
JTPOOHBIN aHATTN3

I'ereporeHHoe paBHOBECHE.
[Ipoussenenue
pacTBOpuMOCTH. Pacuer
PacTBOPUMOCTH
OxcTtpakuusi. OCHOBHbBIE
napametpsl. 3akoH HepHcTa.
Pacuer ctenenu u3BnedeHus
Xpomarorpadus. OcHOBHBIE
napameTpbl U UX pacyeThl

IInmockocTHas
Xpomarorpagusi.
OTHOCHUTENbLHAS
MMOJIBHKHOCTh
HonooOMeHHas
xpomarorpadusi. Koncranra
HOHHOI'O 0OMeHa
Komonounas
xpomarorpadus. Teopun
TEOPETUICCKUX TAPEIIOK U
KHHETHYECKasT
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OcHOBHBIE pacueThl B
TpaBUMETPUH.
I'paBumMeTpuyeckuii paktop,
CX€Ma aHaIH3a.

3aKOH SKBUBAICHTOB.
[lepBuuHBIC, BTOpUYHbBIC
cTaHAapThl. Pacuer KpuBBIX
TUTPOBAHUS

XUMHAYECKHE METOIEI
aHam3a:
IPaBUMETPUYECKUN,
TUTPUMETPUYECKHE,
KUHETHYICCKHE

10

[Torenumomerpus. Pacuer
MOTEHIMANIa AJIEKTPOIa.
Onektponst 1,2,3 pona.
HoncenexkTuBHbIE
3JIEKTPOJbI. Y paBHEHUE
Hwuxkonsckoro.
Boapramnepomerpusi.
[Tonsporpadus. YpaBHeHue
NnvkoBuua. AHanmm3
MOJIIPOTPAMM .
Kynonomerpus,
KOHIyKTOoMeTpHsi. OCHOBHbBIE
3akoHbI. Mcniosib30BaHuE B
TUTpOBaHUU. MeTo]
BO3HMKAIOIINX PEarcHTOB.
CnekTpockonusi B BUAUMON
obmactu. 3akoH byrepa-
JlamGepra — bepa. CriocoObl
ompe/eeHUs] KOHIEHTPalUU
B (horomeTpun
JIroMrHeCceHTHAs
CHEKTPOCKOMHSI.
S6nonckoro. 3akon CTokca-
Jlommens. ITpaBuiio
3epKaIbHOM CUMMETPUH
JlepmmHa

16
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10

OcoOeHHOCTH aHaM3a
BoJbI. IInTheBas BoIa,
MopcKasi. XapakTepUCTHKU
BOJIbI

OcoOeHHOCTH aHamM3a
1o4Bbl. DOPMBI HAXOKICHUS
aeMeHTOB. OCHOBHBIE
XapaKTEPUCTUKHU TTOYUBBI
[Tpobnemb! ananmm3a
Bo3ayxa. Pacipoctpanenue
ra3000pa3HbIX BEIIECTB.
Bo3ayx paboueii 30HBI.
Oco0eHHOCTH aHamu3a
OpPraHUYECKHX COCTMHEHUMN.
DJIeMEHTHBIM,
(YHKIMOHATBHBINA aHATTU3.
buonornueckue,
MEIUIIMHCKUE OOBEKTHI.
[Tpupoansie n
CUHTETUYECKUE
OpraHHYeCcKHe BelIeCcTBa
AHann3 HeOpraHMYECKUX
COCTMHEHUN.
I'eonornyeckue nopobI.
Mertaiel U CILIaBbl

14

Daonn

10

14

3.4 JlabopaTopHbIC 3aHATHS

o/

Ne
paznena
JIACIIUILIT
WHBI

HaumenoBanue 3anatuit

O0BeM B akaj.gacax

Bcero

B TOM 4YHCIIE, B
WHHOBAIMOHHON

dhopme

B TOM YHCIIE,
B
AJIEKTPOHHOU

dbopme

NHCTpyKT@XK 110 TEXHUKE
0e30macHOCTH IpH paboTe B
XUMHYECKOH JIabopaTopum.
Jlomyck k padore.
Brinonnenue nuzMepeHu,
npeacTaBieHrue u o0paboTKa
pe3yIbTaTOB aHATH3A.

BBenenue B KaueCTBEHHbIM
ananu3. KucinotHo-menodnast
KiaccuuKarus KaTHOHOB.
[IpenBapurtenbHbie
ucnbitanus. OOHapyKeHUE
karnoHoB NH4+, K+, Na+,
Ca2+, Fe3+, Fe2+, Mn2+,
Ni2+, Cr3+, Mg2+
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Kucnorno-menoynas
KiaccuuKanus KaTHOHOB.
Oo6napyxenne karuoHoB 11,
[II anHamUTHYECKUX TPYIIIL:
Ca2+, Sr2+, Ba2+u Ag+,
Hg22+, Pb2+

KucnoTtno-menounas
Kiaccudukanus KaTHOHOB.
OOHnapyxeHne KaTHoHOB [V
AQHATUTUYECKOU Tpynmbl: Zn
(1), AI(IIT), Sn (IT), Cr(IIT)

Kucnorno-menounas
KJIacCU(HKAIUS KAaTHOHOB.
OO6HapyXeHHe KaTHOHOB V
AHATMTUYECKOM Tpynmbl: Mn
(1), Bi(III), Sb (III), Sb(V),
Fe(III), Fe (1)

KucnotHo-menoynas
KJaccuuKalys KaTHOHOB.
OOHapyxeHue KaTuoHoB VI
aHanuTudeckoi rpymnmsl: Co
(I), Ni(I1D), Cu (II), CdA(V),
Hg(1D), Mg (1I)

KucnorHo-menoynas
KJIaCCU(HKAIUS KAaTHOHOB.
AHaimn3 cMecH KaTHOHOB

Knaccudukarus aHnoHOB 10
Pa3IMYHON PaCTBOPUMOCTH
coJieii Obapus u cepedpa.
IIpenBapurenbHble
ucneiTanust. O6HapyKeHue
AHUOHOB JIPOOHBIM METOJOM
CO32-, PO43-, B(OH)4-,
CH3COO-, SCN-, F-, Si032-

Krnaccudukarust aHnOHOB 110
Pa3IMYHON PACTBOPUMOCTH
colieii Oapusi u cepedpa.
OO6nHapyxeHre aHuOHOB |
AQHATUTUYECKOU IPYIIIIBI
CO32-, PO43-, SO32-, SO42-
u Il ananuTHYeCKO Ipymisl
S2032-, Cl-, Br-, J-, SCN-

10

Knaccuduxarust aHHOHOB 1O
pa3IMYHON PaCTBOPUMOCTH
coneit Oapusi u cepedpa.
Oo6Hnapyxenne annoHOB [11
aHanmuTH4ecKou rpynmnsl NO2
-, NO3-, CH3COO-
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11

Knaccudukarus aHnoHOB 10
pPa3IMYHON PaCTBOPUMOCTH
coJieii Oapus u cepedpa.
AHanu3 cMecu aHMOHOB

12

OOHapyKeHHE OPTraHUICCKIX
COeIMHEHUN

13

Pa3nenenue u oOHapyxeHue
KaTHOHOB METOJIOM
HKCTPAKIIUU

14

Pa3nenenue u oOHapyxeHue
KaTuOHOB METOJJ0OM
OJTHOMEPHOM OyMaKHOU
Xxpomarorpapuu

15

KauecTBeHHbIN 1
KOJIMYECTBCHHBIHN
XpoMarorpaduuecKuii aHaTn3
CMECH yTJIIEBOJI0POJIOB

16

HNonoxpomarorpapudeckoe
omnpezeacHne GropuaoB
XJIOpUI0B, (hocdaros,
HUTPATOB, CYIb(aToB

17

I'paBumMeTprUecKnil METON
aHanu3za. OnpeneneHue 6apus
B oOpaziie

12

18

3aueTHas 3amada
«KagecTBeHHBIN 1
KOJIMYECTBEHHBIN aHaIN3
oOpasiia HeUu3BECTHOTO
cocTaBay. 3alluTa 3a4eTHOMI
3a1a4uu

26

19

HNHCTpyKTaX 1O TEXHUKE
0e30macHOCTH IpH paboTe B
XUMHUYECKOH JTaboparopuu.
Jlomyck k pabote.
TutpumeTpruuecKkuit METOx
aHanu3a. TexHHuKa paboThlI.
[TpuroToBIeHNE TEPBUIHOTO
CTaH/IapTHOT'O pacTBOpa
KkapOoHara HaTpusi/
BTOPHUYHBIX

CTaHIapTHBIX PaCTBOPOB
COJISTHOM KUCIIOTHI U
TAIPOKCHUIA HATPHS U MX
CTaHapTH3aLHsl.

20

TurpumeTpudecKkuit METox
aHanmm3a. TexHuka paboThl.
Omnpenenenne CO32- u HCO3
- wm CO32- u OH- npu
COBMECTHOM IPUCYTCTBUU

45




21

KomrmiekconomeTpus.
OrnpeziesieHre HOHOB KTbIIHS
W MarHusi; xxeyesa u
AIIOMHHUSA, IUHKA U MCU
[IPA COBMECTHOM
[IPUCYTCTBUMU.

22

OKHUCIIUTEIBHO-
BOCCTaHOBHMTEILHOE
TUTPOBAHHUE.
buxpomaromerpuieckoe
ompeJieIeHUE Kelesa.
HNonomerpus. Onpenenenue
Meau (KOHTposIbHas padboTa)

23

Kunernueckunii meton
ananu3a. Onpenenenue Meau
(IT)/onpenenenne monubaeHA
(VD)

24

[ToreHmomeTpuyeckoe
tuTpoBanue. Onpenenenue
COJIIHOU U YKCYCHOM KHUCIIOT B
COBMECTHOM INPUCYTCTBHUHU.

25

[TorenmomeTpuyeckoe
tutpoBanue. Onpenenenue
xenesa (II) B pactBope

26

DIIEKTPOXUMHUYECKHUE METO/IbI
aHanmsa. [Ipsamas
MMOTEHITUOMETPHSI.
Onpenenenue HUTpara ¢
ucrojip3oBanneM MCHO
METOIaMHU JJOOABOK U
rpaxyupoBOYHOTO rpaduka

27

Onpenenenne NUHKA, KaAMUs,
CBUHIIA, ME/IU U PTYTH
METOJIOM MHBEPCUOHHOMN
BOJIbTaMIIEPOMETPUU

28

ATOMHO-a0COpOITMOHHAS U
aTOMHO-DMHCCHOHHAs
CTIICKTPOCKOTIHS

29

CrnexrpodoroMeTpruiecKuii
aHaAJTN3 OJHOKOMITOHEHTHBIX
CUCTEM METOJI0M abCOIIOTHOU
dboromerpuu. OnpeneneHue
OJTHOTO W3 JIEMEHTOB:
HuKensd, pochopa uim xemnesa
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CrnekrpodoroMeTpruiecKuii
MertoA aHanuza. OnpeneneHue
OO0JIBIINX KOJUYECTB BEIIECTB
MeTosioM nuddepeHnanpbHON
abcopOLIMOHHOM 4 0 0
CIIEKTPOCKOITHUH.
Omnpenenenue 0JIHOTO U3
HMOHOB: MM, MapraHIia Win
HUKEs

30 9

Typbunumerpuueckoe

31 9
orpejesieHue cyibdar — noHa

JIroMuHeCceHTHAsA
cnekTpockonus. [IpoBepka
MpaBuiia 3€PKATbHOMN
CUMMETPUU CIIEKTPOB
MOTJIOIICHUS U
¢bayopeceHIuN poiaMiHa 6
XK

32 9

Brinonnenue u 3amura
KypCcOBO# paboOThI 110 22 0 0
BbIOpaHHOI TeMaThke

33 9

Daonn

5 ®oHA OLEHOYHBIX CPEICTB AJsl NPOBEICHHUS MPOMEKYTOYHOMN
arTrecTaluu

O1eHOYHBIE CPEACTBA HAXOATCS B MPHJIOKEHUH K PabOYrM
nporpaMMam JUCIUTUINH.

6 IlepeyeHb OCHOBHOM W JONMOJHUTEJHbHOM Y4eOHOH JHMTEpPaTypbl,
HEO0XO0IUMOM 1JI51 OCBOEHH S TN CIIUTIMHBI (MOIYJIA)

6.1. OcHOBHAas JUTEpaTypa

ABTOpBI, 3arnasue HUznarenscTBO,
COCTaBHUTEIU rofg

JI1.1 |3enxeuu U. T, Agamutuueckast xumus: T. 2. Metoabl MockBa:
Kapuosa JI. A., paszieseHusl BeleCcTB U ruOpuanbie Metoasl | Akagemust, 2008
Mocksun JI. H., aHaIM3a: YYeOHUK JUIsl CTYJICHTOB BY30B T10
Mocksun JI. H. cren. "Xumusg" : B 3-X T.

JI1.2 | bemoctun A.A., | Ananurmdeckas xumus: T. 1. MeToanl Mockga:
Bbynaros M.H., UICHTU(UKAINYA U OTIPEICTICHHUS BEIIECTB: Axanemus, 2008
HpoO6siieB A. WM., |y4eOHHK AJsl CTYJEHTOB BY30B IO CII€Il.

Mocksun JI. H. "Xumusa" : B 3-X T.

JI1.3 |3enxeBnu U.I., Anamntrnueckas xumus: T. 3. Xumudecknii | Mockaa:
Epmakos C. C., aHaM3: y4eOHUK /IS CTYIEHTOB BY30B IO Axanemus, 2010
Kapuosa JI. A., HaIpaBJICHUIO U CHEIUATBHOCTH
Mocksun JI. H. "Xumus" : B 3 Tomax
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J1.4

JKebGentses A. U.

AHATUTHYECKAT XUMUSL.
Xpomarorpadudeckrue METO/IbI aHATTH3A:
yue0. mocobOue A CTyA. By30B IO CIEIl.
"®apmanusa" U XUM. CIel.

Munck: HoBoe
3nanue, 2013

6.2. JlonoyiHUTENbHAS IUTEpaTypa

ABTODBI, 3arnaBue N3narenscTBo,
COCTaBHUTENHU roj
JI2.1 |Ilerepc A. T, XUMHYECKOE Pa3/ICIICHUE U U3MEPEHUE. MockBa: Xumus,
Xudtse I M., Teopus u npakTHKa aHAIUTHYECKOW XuMuK: | 1978
Aracsn I1. K. Knwra 1: [B 2 kHurax] : mepeBos ¢
AHTTIMHACKOTO
JI2.2 | Bacunbes B. I1. Ananmutndeckas xumus: Ka. 1: yueOHUK Mocksa: JIpoda,
JUISL CTY/IEHTOB BY30B 10 XUMHKO- 2005
TEXHOJOTHYECKUM CHEIUATLHOCTIM
JI2.3 | Bacunwes B. II. Ananmutndeckas xumus: K. 2: yaeOHHK Mocksa: Ipoda,
JUISI CTY/IEHTOB BY30B 10 XUMHKO- 2005
TE€XHOJOTHYECKUM CHEIUATLHOCTAM
JI2.4 |bpeikunal’. 1., OCHOBBI AaHATUTHYECKOW XUMUMU. Mocksa: Beiciias
l'apmamr A. B., [TpakTHueckoe pyKoOBOJCTBO: yueOHOE mkoia, 2001
bapOanar FO. A., |mocobue st CTy/I€HTOB YHUBEPCUTETOB U
3omnotos 0. A. BY30B 10 XUMHKO-TEXHOJIOTHYECKUM,
CEeJICKO-X03SIICTBEHHBIM, MEUITTHCKUM,
(dapMareBTUYECKUM CIICIIHATLHOCTSIM
JI2.5 |TIununenko A. T., | AHanutudeckas xumus: Ku. 1: yue0. M.: Xumus, 1990
[Maraunkuii M. B. | mocoGue aJist By30B : B 2 KH.
JI2.6 |TTumunenko A. T., | AHamutudeckas xumust: Ku. 2: yue0. M.: Xumus, 1990
[Taraunkuii M. B. | mocoOue a1t By30B : B 2 KH.
J12.7 | Xaputonos 0. f. | Ananutnueckas xumus (anamutuka): Ka. 1. | M.: Beicm. mik.,
OO01mue TeopeTHIeCKUe OCHOBBI. 2008
KavyecTBeHHBII aHAN3: Y4COHUK JTsT
BY30B : B 2 KH. : Y4eOHUK ISl By30B
JI2.8 | Xapuronos 0. f. | Ananutuyeckas xumus (aHanutuka): Ku. 2. | M.: Beicu. mik.,
KonnuectBennbiii ananus. ®u3nko- 2008
XUMHUYECKHE (MHCTPYMEHTATbHBIE) METO/IbI
aHaIM3a: YYCOHUK TSI BY30B : B 2 KH. :
y4eOHUK JJi By30B
JI2.9 | OtTOo M. CoBpeMEHHbBIE METO/Ibl AHATTUTUYECKON MockBa:
XUMUU: TIEPEBOJ] C HEMEIIKOTO TexHochepa,
2008
JI2.1 |Jlatituren I'. A., XUMUYECKU aHATIU3: HAYYHOE U3JaH1E M.: Xumus, 1979
0 |Xappuc B. E.,
Knsuko 1O. A.
JI2.1 |Cxyr . A., YacTt | OcHOBBI aHATUTHYECKOW XUMuu: T. 2: Mocksa: Mup,
1 | A. M., 3onoTos [PYKOBOACTBO] : IEPEBOJL C AHITIMICKOTO 1979
10. A.
JI2.1 |boapmoBa T. A., |OcHoBbI anamuTHUECKOM XuMuu: Ka. 1. Mocksa: Bricmas
2 |bpeikunal. [1., O6mue Bompockl. MeToasl pazaenenus: B2 | mkona, 2004

lapmam A. B.,
3omotoB 1O. A.

KHUTax : y‘~I€6HI/IK JUIA XUMHUYCCKUX
CHCI_[I/IEU'IBHOCTGI\/’I BY30B
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JI2.1 |Anos H. B., OcHOBBI aHaTUTHYECKOM XuMuu: KH. 2. Mocksa: Bricias
3 |bapOanar FO. A., |MeToabpl XUMHUECKOT0O aHATN3a: B 2 nikoa, 2004
lapmamr A. B., KHUTAX : yYeOHUK JJI1 XUMHUYECKUX
3onoros 0. A. CHeualbHOCTEN BY30B
JI2.1 |Ckyr A. A., Yact | OcHoBbl aHanuTHyeckoi xumuu: T. 1: Mocksa: Mup,
4 | . M., 3o10TOB [PYKOBOJCTBO] : MEPEBOJI C AHTJIMMCKOTO 1979
10. A.
JI2.1 | ¥Ounr I B. HNucTpymeHTanbHbIe METOABI XUMHUYECKOro | Mocksa: Mup,
5 aHajiM3a: MepeBo/i C AaHMIUMCKOTO 1989
JI12.1 | Xonsmoexep 3., Oprannveckre pearcHThl B Mocksa: Mup,
6 |Hdusuwm JI., Kpan |HeopraHuueckoM aHaau3e: IEPEBOJ C 1979
M., [lyxa JI., YEIICKOIO
Bnayun @.
JI2.1 |[lukkepunr Y. ®@. |CoBpeMeHHas aHATUTUYECKas XUMUS: Mocksa: Xumus,
7 NIEPEBOJ] C AHINIUHCKOTO 1977
JI2.1 | ®putn k., KonmuecTBennsiii ananus: [ YueoO. ] Mocksa: Mup,
8 |Ilenk I'., 3omoToB 1978
I0. A,
IlexoBueBa T. H.,
Hnuryn O. A.

7 IlepeueHb pecypcoB HH(POPMANUOHHO-TEJIEKOMMYHUKANUOHHOU
cetn «AHTEepHET», HEOOXOAMMBIX JIJIfl OCBOCHUS TN CHUILINHBI (MOIYJIs1)

D1 |DnextpoHHas xumMudeckas sHIuKIoneaus | http://www.xumuk.ru/encyklopedia

22 | CaifT Mo MpUMEHEHUIO0 METOIOB http://chemstat.com.ru/
MaTeMaTH4eCKON CTAaTUCTUKHU U TEOpUN
BEPOATHOCTEN B aHATUTHYECKON XUMHUH
111 00pabOTKH pe3yIbTaToOB
AQHATUTHUYECKUX U3MEPEHUIN

33 | Hayunas DnextponHas bubmmorexa e- http://elibrary.ru/.
LIBRARY.RU.

D4

35
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8 Meroauyeckue ykKa3aHusi AJdsi OOy4YAlOIIMXCS MO OCBOEHHUIO
AUCHMILIMHBI (MOYJIs1)

CamocTrosiTenpHast pabora peanu3yercs qyepes U3YYCHHE
TEOPETUUECKOTO0 Marepuaia T0 JHTEeparype, PEKOMEHAYEeMOH JEeKTOPOM
MoCJIe KKIOW JICKIIMH, BBITIOJHEHWEM KYpPCOBOM pabOThl M pEIICHHUEM
3anad. COCTOUT U3 CIEIYIONINX PA3/IEIIOB:

1. W3ydyenue TeopeTndeckoro Marepuana B oOmem oO0beme 144 daca,
3a7aHre BBIJACT JICKTOP TOCHe KaXAOW JICKIUU B COOTBETCTBUHU C
MEePeYHEM OCHOBHOM W  JOMOJHUTENbHOW  juTeparypbl. IIpoBepser
BBIMIOJTHCHHE  CAMOCTOSTEILHOW  paboThl  JICKTOp WM  TPEIojiaBareb
CeMHHApPCKUX 3aHATHH. [IpoBepka ocymiecTBiIseTcs B BHAEC Oecelbl 110
HU3YYCHHOMY MaTepHanty.

2. KypcoBas pabora B ob6beme 72 vaca. Temy BoIOMpacT CTyIEHT U3
OpeUIoKEHHBIX Kadenpoil, oopmileHHe OCYLIECTBISETCS B COOTBETCTBHUHU
c ykazanusmMu «Kak moaroroBute M 0pOPMUTH  KYpPCOBYIO  H
KBaTU(UKAUUOHHYIO paboTy». Crnada pabOThl OCYIIECTBISETCA B BHJE
OOIIEeCTBEHHOH 3alIUTHI Ha COOpaHUY TPYTIITHI C yYacTHEM IIPETIOIaBaTeIeH.

3. Pemenue 3aa4 Ha CCMHUHAPCKHUX 3aHATHAX W AO0Ma.

Ilepeuens y4e0HO-METOINYECKOTO o0ecrniedyeHus IS
CaMOCTOSITEIbHON pabOThl 00YYAIOIIHUXCS 110 AUCLUILINHE:
1. AHanmuTHuYecKas XUMUS: CcaMmMoCTosiTelabHas pabota Mpu

M3YYCHUH aHanuTHdeckon xumuu/Cub. denepan. yH-T; coct. [.B. Bonkora u
ap. —2007.

9 IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOTHIl, MCIOJb3yeMbIX INPH
OCYIIeCTBJIEHUN 00pPa30BaTeILHOI0 Mpolecca Mo JUCHUIUIAHE (MOIYJII0)
(mpu HEOOXOAMMOCTH)

9.1 IlepeueHb HEOOXOAUMOTO MPOTPAMMHOTO 00ECTICUCHHUSI

9.1.1 | Microsoft Office Professional Plus 2007.

9.1.2 | Tpunoxenuss ChemOffice Ultra 11 - makeT yTHAMT Ui XHUMHKOB, TaKUX Kak:
ChemDraw, Chem3D, ChemFinder, ChemACX

9.2 IlepeueHb HEOOXOIMMBIX MH(DPOPMAIIMOHHEIX CITPABOYHBIX CUCTEM

9.2.1]1. DNEeKTPOHHO-OMOIMOTeYHasT  cHUCTeMa  Znanium.com  MPeAoCTaBiIseT
3apETUCTPUPOBAHHBIM  TMOJB30BATENIIM KPYIJIOCYTOYHBIM JOCTYN K 3JIEKTPOHHBIM
W3IaHUsIM |3 JIFOOOW TOYKH MHpa mocpenctBoM cetu MutepHeT. - Pexxum nmoctyma:
http://znanium.com/
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2. DNeKTpOHHAsT XUMHUYEcKas SHIUKIIONEIus — OH-NaiH Pexum noctyma:
http://www.xumuk.ru/encyklopedia/.

9.2.33. Caiit AHATUTUYECKOU XUMUU Pexxum JOCTYTIa:
http://www.geocities.com/novedu/

9.2414. CaliT Mo NPUMEHEHHI0 METOJOB MAaTeMaTUYeCKOM CTAaTUCTUKA U TEOPUH
BEPOSATHOCTEH B  AQHATUTHUYECKOW  XUMHH  JUII  OOpabOTKH  pe3ysIbTaroB
AHATUTHYECKUX u3MepeHuit. Pexxum noctymna: http://chemstat.com.ru/

9.2.5]5. ITopran «Anamutnueckas xumuss B Poccum» Pexum  pocryna:
http://www.rusanalytchem.org/

9.2.6

10 MarepuanbHo-TeXHHYeCKast  0a3a, HeoOxoaumMass IS

OCYIIECTBJIEHUSI 00Pa30BaTEeILHOIO NMPoIecca Mo TUCHUILINHE (MOYJII0)

JUid 4TeHus JIEKIMM HCHOJB3yeTCsl ayJuTOpHsi, 00OpYyIOBaHHAas MYJIbTHUMEIUNHBIM
obopynoBanueM. llpakTuueckue 3aHATHS MPOBOJATCS B Y4eOHOW ayJIuUTOpUU C
WCTOJNBb30BaHUEM  JO0CKU. JlaboparopHble  3aHATHS  MPOXOAAT B Y4EOHBIX
XMMHYECKHX JIabopaTropusx Kadeapbl aHAUTUTHYECKON U OPraHn4ecKOi XUMHH.
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