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BBOJIHAA YACTD
l. HEJIM OCBOEHUA JUCHUIIJIMHBI (MOAYJIA)

[lensMu  OCBOEGHHMS  JUCHMIUIMHBI  «AHAJIUTHYECKass  XUMHS»  SIBIISETCS
dbopMUpOBaHUE Yy CTYJIEHTOB OOIIENPO(ECCHOHATBHBIX U MNPOdheCCUOHATBHBIX
KOMIETEHIIUA B OOJIACTH TEOPETHUUYECKUX U MPAKTUYECKUX OCHOB XHUMHUUYECKOTO
aHanu3a.

2. MECTO INCHUTUTMHBI (MOAVJIA) B CTPYKTYPE OIIOIT BY3A

2.1. JlucuumnHa «AHaTUTHYECKas XUMHSD) OTHOCHUTCS K 00S3aTelIbHON YacTH
bnoka 1.
2.2. Jlng  w3ydeHWs  JAHHOW  JUCHUIUIMHBI ~ HEOOXOIUMBI  CJICAYIOIIUE
MPEAIESCTBYIONINE TUCIIATUIMHBI.

OO6mmas 1 HeOpraHUYeCKask XUMUS

2.3. llepeueHb MOCIAEAYIOMUX TUCIUILIINH, JJII KOTOPHIX HEOOXOIUMBI 3HAHWS,
yYMEHUS ¥ HaBBIKH, (HOPMHUPYEMbIC JaHHOW TUCIIUTLTAHOMN:
Oprannueckast XuMHust
XVUMHUYECKHE OCHOBBI OMOJIOTHYECKUX MPOIIECCOB
duznueckas XuMus
XuMHUYECcKask TEXHOIOTHS
dapmarieBTHUECKas XUMHUS
AHanu3 U KOHTPOJIb KauecTBa (papMIipenaparoB



2.4 IlepedeHb MJIAHUPYEMBIX PE3YJIETATOB OOYUCHUS MO AUCIUILINHE (MOAYIIO), COOTHECEHHBIX C TUIAHUPYEMbIMU

N3yuenue

pe3ylibTaTaMu OCBOCHHSI OCHOBHOMW MPO(eCCHOHANTBHONU 00pa30BaTeIbHON TPOrpaMMbl

JTaHHOU

JTUCHUATUIAHBI

HAnpaBJICHO Ha

dbopMupoBanue y

obmenpodeccuonanbubix (OIIK) u npodeccronanpubix (I1K) kommnerenimii:

o0y4Jaronux

YHUBEPCAIBHBIX

(VK),

Ne i/

Koa n coiepKxaHue
KOMIICTCHIIMH

Kon m nHaumenoBanue
HHIUKATOPA 10CTUKEHUS

Ilepeyenb NjIaHUPYyeMbIX pe3y/JbTATOB 00yUYeHHs MO TUCIUILINHE
B pe3ysnbTate u3yuyeHusi AMCUMILINHBI 00y4YalOLIHecs T0/LKHbI:

KOMICTCHUUU 3HaTh Ymerh Baaners (HaBbIKaMHu)
1 2 3 4 5 6
1. OIIK-1 Cnocob6en OIIK-1.1. OCHOBHBIE paCUETHBIE MPOBOJINTH HaBBIKAMH pabOTHI CO
aHAJIM3UPOBATh U Cucremaruzupyer u dbopMynbl B CTaTUCTHUYECKYIO CTaTUCTUYECKUMHU
WHTEPIPETHPOBATH aHAJTU3UPYET PE3YIILTAThI AHATUTHYECKOW XUMUU; | 00pabOTKy MaTeMaTHYeCKUMHU
pe3yNIbTaThl XUMUYECKUX XUMHYECKUX BIIMSIHUE PA3TUYHBIX pe3yNbTaToB METO/IaMU;
AKCIIEPUMEHTOB, HAOMIOACHHM | AKCIIEPUMEHTOB, (dhakTopoB Ha XUMHUYECKOTO aHAJIN3a | BBIYMCICHUS CITyYaiiHON
Y U3MEpEHUi HaOIOIEHUH, U3MEPEHUH, a | Pe3y/bTaThl aHAN3a, C LEJbIO BBIYKCIICHUS | MOTPEIIHOCTH
TaKKe pe3ysIbTaThl PACYETOB | TOJyYCHHBIE C CITy4aiHOM W3MEpPEHUS;
CBOMCTB BEILIECTB U MTOMOILBIO TOTO WIH MOTPEUTHOCTH HWHTEpIpeTALU
MaTepHUaIoB WHOTO METO/a. W3MEpEHUS. TTOJTYYEHHBIX
pe3yNbTaToOB
W3MEPEHHUS.

OIIK-1.2. [Ipennaraer
UHTEPIPETALNIO
pPE3yabTaTOB COOCTBEHHBIX
9KCIIEPUMEHTOB U PaCUYETHO-
TEOPETUYECKUX PadoT ¢
UCIIOJIb30BaHUEM
TEOPETUYECKUX OCHOB
TPAaIULMOHHBIX U HOBBIX
pa3zenoB XUMUHU

METPOJIOTUUECKHUE
XapaKTEePUCTUKH
Pa3IUYHBIX METOJIOB
aHasm3a.

CpaBHHBAThH U
COTIOCTaBJISITh
METPOJIOTHUECKHUE
XapaKTepPUCTUKU
pa3IMYHBIX METOJIOB
aHayu3a.

HaBBIKAMU BBIOOpa
METO/Ia aHaJIu3a,
ONTUMAJIBHOTO JIJIs
pellIeHNs] KOHKPETHOU
AHAJIUTUYECKOM 3a/1a4H.




OIIK-1.3. ®opmynupyer
3aKJIFOUEHUS ¥ BBIBOJIBI 110
pe3yabTaTaM aHaiu3a
JTUTEPATyPHBIX JTaHHBIX,
COOCTBEHHBIX
IKCIEPUMEHTAIBHBIX U
pacueTHO-TEOPETHUECKHUX
paboT XUMUYECKOU
HaNpaBJICHHOCTU

TpeboBaHwMs,
MIPEIBbSIBISIEMBIE K
KaueCTBY pe3yJIbTaTOB
XUMHYECKOTO aHAIH3a.

OTIpe/IETATh KaueCTBO
pe3yabTaToB

XHUMHUYCCKOI'0 aHaJIn3a.

HaBBIKaMH ONPE/ICIICHUS
KauecTBa pe3yJIbTaTOB
XHUMHAYECKOTO aHAIIN3a.

OIIK-2 Cnioco0OeH nMpoBOIUTH
¢ coOMroIeHeM HOPM
TEXHUKHU 0€30MaCHOCTHU
XUMHUYECKHI SKCTIEPUMEHT,
BKJIIOYAs CHHTE3, aHAIM3,
M3YYCHHUE CTPYKTYPHI U
CBOMCTB BEIIESCTB U
MaTepHuaioB, UCCIICIOBaHNE
MPOIIECCOB C X y4aCTUEM

OIIK-2.1. PaGotaer ¢
XMMHYECKUMH BEIIECTBAMHU
C COOJIIOJICHHEM HOpM
TEXHHUKH O0€30MaCHOCTH

o0rIue nmpaBuiIa
TEXHUKHU 0€301MaCHOCTH
npu pabore B
XHUMUYECKHX
nabopatopusix;
NpaBUjIa TEXHUKU
0€30MacHOCTH TpH
pabore B
AHAJIMTUYECKON
nabopaTopuu;

paBUIIa
WCTIOJIb30BaHMsI CPEJICTB
VHIUBUY ATBHOMN
3alIHTHI.

10JIb30BaThCs
CpelCTBaMH
WHIUBUYJIbHOMN
3aIUTEI,

MIPOBO/IUTH
XAMHUYECKHH aHaIU3 C
COOJIIOICHUEM TTPaBUII
TEXHHUKH
0€30MIacHOCTH.

HaBBIKaMH paboThI B
XHUMHYECKON
aHAJTUTHUYECKOM
nabopaTopuu B
COOTBETCTBHHU C
MpaBUIaMHU TEXHUKH
0e30MIacHOCTH, C
HCIIOJIb30BaHUEM
CpelCTB

WHJIUBUY TbHOM
3aIUTHL.




OIIK-2.3. [IpoBoguT
CTaHJApTHBIC ONEePAIIH JUIs
OIIpeIeIeHUs] XUMUYECKOTO
U (a30BOro cocrana
BEIIECTB U MaTepPHAIOB Ha
UX OCHOBE

TEOPETHUYECCKHUE OCHOBBI
XUMHYECKHX
(KITaCCUYECKUX)
MECTOJIOB aHAJIN3a;
Ha3HAuUCHUE U TIpaBUiIa
HCIIOJIb30BaHUS
aHAJTUTHYECKOU
XUMHUYECKOU MOCYbI U
PEaKTHBOB;

TEXHUKY BBITIOJTHEHUS
XHMHYECKOIo aHaIu3a
TEM UJIN UHBIM
XUMHYECKHM METOJIOM.

MOJIb30BAThCS
aHATMTUYCCKOM
XUMHUYECKON TTOCYI0N
U pEaKkTUBAMHU,
MPaBUILHO TPOBOANTH
XUMHYECKUN aHaAJIN3
00BEKTA TEM WIH
HMHBIM XUMHYECKHUM
METOMIOM.

HaBBIKAMH PaOOTHI C
XUMHYECKOU TTOCYI0U 1
peaKkTHBaMu;
HaBBIKAMH BBIIIOTHEHUS
onepanuu,
MPEAYCMOTPEHHBIX
BBIIIOJIHEHHEM
XHUMHYECKOI'0 aHaJIn3a
TEM WJIH UHBIM
XHUMHYECKUM METOJIOM.

OIIK-2.4. TIpoBoaur
UCCIIEIOBAHUS CBOICTB
BEIIECTB U MaTEPUAIOB C
UCII0JIb30BaHUEM CEpUITHOTO
HAy4HOTO 000pYyA0BaHUS

TEOPETUUECKUE OCHOBBI
MHCTPYMEHTAJIbHBIX
METO/IOB aHaJIN3a;
Ha3HauYeHUE U MpaBUiIa
HCIIOJIb30BaHUS
U3MEPUTENbHBIX
IpuOOpPOB U CEPUITHOTO
HAy4HOTO
000pyI0BaHUs;
TEXHUKY BBIOJIHEHUS
XUMHUYECKOr0 aHaJIN3a
TEM WUJIM UHBIM
MHCTPYMEHTAJIBHBIM
METOJIOM.

10JIb30BaThCs
M3MEPUTETHLHBIMU
npudopamu u
CEepPUITHBIM HAYYHBIM
o0opynoBaHuEM;
MPaBUILHO TIPOBOIANTH
XUMHUYCCKHUI aHaIIN3
00BEKTA TEM WIIH
AHBIM
WHCTPYMEHTAIbHBIM
METOOM.

HaBBIKaMU paboTHI ¢
U3MEpPUTEITbHBIMU
npubopamu u
CepUITHBIM HAyYHBIM
o0opynoBaHuEM;
HaBBbIKaMH BBIIIOJIHEHUS
onepauuu,
HPEAyCMOTPEHHBIX
BBITTOJTHEHUEM
XMMHYECKOro aHaln3a
TEM WM WHBIM
UHCTPYMEHTAJIbHBIM
METO/IOM.




IIK-2 Croco0HOCTh H
TOTOBHOCTh IPOBOINTH
ornpeeacHue GU3nKo-

XUMHUYECKHUX XapaKTEPUCTUK

00BEKTOB TIPH
MIPOMBIIIUICHHOM

IIPONU3BOACTBEC JICKAPCTBCHHBIX|

CpencTB

IIK-2.1 Bemomnusier
TpeOyeMble oneparyy mpu
orpeaeneHun HU3NKo-
XUMHUYECKUX XaPaKTEPUCTHK
UCCIEIyeMbIX OOBEKTOB

TEOPETUICCKUE OCHOBBI
(UBUKO-XUMUYIECKUX
METOJIOB aHAJIN3A;
Ha3Ha4YCHUE U MpaBUia
WCTIOJIb30BaHHUSI
HU3MEPUTEILHBIX
pUOOPOB;

TEXHUKY OTIPEICTICHHS
(U3UKO-XUMHUUECKUX
XapaKTEPUCTUK TEM WIIH
WHBIM METOJIOM.

I0JIb30BaTHCS
M3MEPHUTEIbHBIMA
npudopamus;
MIPaBUIBHO
OTIpENeNATh (PUBUKO-
XUMHUYECKHE
XapaKTePUCTUKU TEM
WJIM HHBIM METOJIOM.

HaBBIKAMH pabOThI €
M3MEPHUTEIbHBIMA
npubdopamu;

HABBIKAMU BBITIOJTHCHUS
onepauun s
orpeaencHus PU3NKO-
XUMHUYECKHUX
XapaKTEPUCTUK TEM WIIH
UHBIM METOAOM.

ITK-2.2 KonTtpoaupyer B
IpoIecce COOTBETCTBUE
IIPOMEKYTOUHON TPOAYKIUU
Y TOTOBOM MPOAYKIMH
3a/laHHBIM TPeOOBaHUAM

TEOPETUIECCKUE OCHOBBI
METOJIOB aHAJIN3A;
Ha3Ha4YeHHUE U MpaBuia
WCTIOJIb30BaHHUSI
U3MEPHUTEITLHBIX
pUOOPOB;

TEXHUKY BBITIOJTHCHHUS
aHaJM3a TeM WM HHBIM
METOJIOM.

10JIb30BaThCs
M3MEPUTETHLHBIMHU
npudopamu;
MPaBUILHO TIPOBONTH
XUMHUYCCKHUI aHAIIN3
00BEKTA TEM WIH
WHBIM METOIIOM.

HaBBIKaMU paboTHI ¢
U3MEpPUTEITbHBIMU
npudopamy;

HaBBbIKaMH BBIIIOJIHEHUS
onepauuu,
HPEAyCMOTPEHHBIX
BBITIOJTHEHUEM
XMMHYECKOro aHalIn3a.




OCHOBHAA YACTbD
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1. OBBEM JIMCLIUITIJIMHBI (MOJIYJIST) U BUJIbl YUEBHOM PABOTHI

Beero Cemectpbl
Buj yueOHoit padoTsl No2 Ne3 Neq
4acos
4acoB 4acoB 4acoB
1 2 3 4 5
1. KonraktHas pabota 00yJarommxcs 396 108 126 162
¢ mmpenojaBaTesieM (1o BUaM yueOHbIX
3aHATHH) (BCETO)
B tom uncre:
Jlexruu (JI) 144 36 54 54
[Tpaktuueckue 3ansatus (I113), Cemunapsl (C) - - - -
JlabopaTopHbie paboTsI (JIP) 252 72 72 108
Wnuble BUABI 3aHATHI - - - -
2. CamocTosTeNbHas paboTa cTy/ieHTa (BCEro) 72 36 18 18
3. KypcoBas pabota (1mpu HaIH4um) Eg ) ] ) )
Bu1 IpOMEKYTOUHOI sauet (3), 72 3 396 396
arTecTannn sK3ameH (J)
HNTOI'O: oOuiast TpyA0EMKOCTh | 4YacoB 540 144 180 216
3ad4. ef. 15 4 5 6




2.

5

COAEPXAHUE JUCHUITJIMHBI (MOIYJIA)

2.1.  CopepxaHue pa3aesioB AUCIUIUIUHBI (MOJTYJIS)
HaumeHnoBaHue
Ne Ne Coaepxanue pasnena
paszeia JUCUMILINHBI
cemecTpajpasjena B TUAAKTHYECKHX eTHHHIAX
(MoxyJis)
1 2 3 4
2 1 Bsenenue B AHaJuTHYecKasi XUuMuUs (orpeseseHue, UCTOpHs,
aHAJTMTUYECKYIO 3Hau€HHE B COBPEMEHHOM MUDE).
XUMUIO Buabl XUMHYeCKOI0 aHAJIM3A.

MeToabl XMMH4YECKOT0 aHaIu3a (Kiaccudukarus,
AQHATUTUICCKUE XaPAKTEPUCTUKH, BOSMOXKHOCTH).
AHAJTUTHYECKHH IMUKJ (TOCTAHOBKA aHATMTUYECKON
3aJ1a4u, MpoOooTOOp, MPOOOTIOArOTOBKA, BEIOOP METO/IA
aHaJIM3a ¥ MIPOBEICHUE U3MEPEHHSI, METPOJIOTHYECKasT
00paboTKa pe3yabTaTOB H3MEPEHUSI).
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XUMHUYECKUE METOObI
KaueCTBEHHOTO
a”ajgu3a

Knaccuduxanusa XuMu4ecKuX MeTo10B
Ka4eCTBEHHOTI'0 aHa/Iu3a (IpoOHBII aHAIH3,
CHUCTEMaTUYSCKUI aHaIn3;

METOJ] paCTHUpPaHUsl, METO/I OJTYUYEHHs OKPAIIIEHHBIX
MIEPIIOB, METOJ] OKPAIIMBAHUS TJIAMEHH, «MOKPBIID)
METO/I, KareJIbHbINA METON).

AHanuTHYecKasi peakuus (OrpeaeseHnue, TUIIBI
AQHAJIMTUYECKUX peaKlUi U peareHToB,
XapaKTEPUCTUKH YYBCTBUTEIHLHOCTH aHATUTUYECKUX
peaKIuii).

CucTeMbl KA4eCTBEHHOT0 AHAJIN3a KATHOHOB
(KUCTIOTHO-OCHOBHAS, Cy/Ib(pUIHAS, aMMHUAYHO-
docdarnas).

CucremMbl Ka4eCTBEHHOI0 AHAJIN32 AHUOHOB
(ocHOBaHHAs HA OCAXKJICHWU, OCHOBAaHHAs Ha
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUAX ).
Teopusi pacTBOpPOB JIEKTPOJTUTOB (CHIBHBIC U
cna0ble AJIEKTPOJIUTHI, O0Iash KOHIICHTPALIUS U
AKTUBHOCTHh HOHOB B PACTBOPE, HOHHAS CHJIa
pacTBopa).

3aKoH JelCTBYIOIIMX MACC (XUMUUYECKOE paBHOBECHE,
KOHCTaHTa XMMHYECKOTO PaBHOBECHSI, YCIOBHAs
KOHCTaHTa PaBHOBECHUS).

KucnorHo-ocHoBHOe paBHOBecHe (IPOTOTUTHUECKHE
paBHOBECHS], IOHSATHE O TPOTOIUTUIECCKON TEOPUHI
KHCJIOT ¥ OCHOBaHMI1, MPOTOJIUTHYECKHE PABHOBECHS B
BOJIE, KOHCTAHTHI KUCIOTHOCTA U OCHOBHOCTH,
BbIuncieHre pH BOTHBIX pacTBOPOB KUCIOT U
OCHOBaHHI;

TUJIPOJIN3, TUIIBI TUAPOJIN3a, KOHCTAHTA U CTEIIEHb
THJIPON3a, BeIuucieHne pH pactBopos
TUIPOJIU3YIOIINXCS COJIEH;

OydepHbie pacTBOpHI, THIIBI OydepHbIX cuctem, pH
OydepHBIX pacTBOPOB, OydepHast eMKOCTb,
UCTIOJIb30BaHKe Oy(pepHbIX CUCTEM B aHAJIM3E;
MIPUMEHEHNE KUCIOTHO-OCHOBHBIX peakluii B
KaueCTBEHHOM aHaJIu3e).

I'ereporenHoe papHoBecHe B cCTeMe 0CAT0K-
pacTBOp (reTeporeHHbIe PABHOBECHUS, CIIOCOOBI
BBIPQKEHHSI pACTBOPUMOCTH MaJIOPaCTBOPUMBIX
CWJIBHBIX AJIEKTPOJIUTOB, IPOU3BEICHHUE
PacTBOPUMOCTH MajOpacTBOPUMOIO CHIIBHOTO
ANIEKTPOIIUTA,

yclio0BHE 00pa30BaHUs OCAJAKOB MaJIOPACTBOPUMBIX
CWJIBHBIX AJIEKTPOJIUTOB, IPOOHOE OCAXKACHUE U
IpoOHOE PaCTBOPEHUE OCAIKOB, MIEPEBOJ] OTHUX
MaJOpPacTBOPUMBIX JICKTPOJIUTOB B IPYTHE;
BIIMSIHHE 100ABOK MOCTOPOHHUX AJIEKTPOJIUTOB Ha
PacTBOPUMOCTD, BIHSIHHE Pa3INUHbIX (PaKTOPOB HA
MOJTHOTY OCaX/I€HUS OCAJKOB U UX PACTBOPEHHUE;
MIPUMEHEHUE PEaKINii ¢ 00pa3oBaHNEM OCAIKOB B
Ka4eCTBEHHOM aHAJIM3E ).
OKHUCINTETBLHO-BOCCTAHOBUTEILHOE PABHOBECHE
(OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE CUCTEMBI,
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XUMHUYECKUE METOObI
KOJIMYECTBEHHOTO
a”ajgu3a

O0padoTKa pe3yIbTaTOB KOJINYECTBEHHOT O
XHMHYECKOro aHau3a (TOYHOCTh aHalln3a,
CHCTEMAaTH4ECKHE MOTPEIIHOCTH, CIIydaiHbIe
MOTPEIIHOCTH, CTATUCTUYECKAS OLICHKA CITy4YaitHOM
MIOTPELLIHOCTH).

I'paBumeTpus (CyIHOCTh METOA;

OCHOBHBIE 3Talbl TPABUMETPUUYECKOTO OTPEICICHuS,
pacueT Macchl HAaBECKU aHAIU3UPYEMOH IpoObI 1
o0bema (Macchbl) ocaguTens, B3sTHE U PaCTBOPEHUE
HABECKH, OCaXk/ieHHe (TMOTy4eHHE 0CaX1aeMOi
¢dbopmbl), GUIBTPOBaHKE U TPOMBIBAHHE OCAJIKA,
MOJTyYeHUE TpaBUMETpUYECcKoi (popmbl, pacueT
pE3yNbTATOB aHAIH3A,;

MPUMEHEHNE TPaBUMETPUUECKOr0 METO/Ia aHAIN3a).
Turpumerpusi (OCHOBHBIC OHATHSI, TPEOOBAHUS K
peakuusM B THTPUMETPUUECKOM aHaJIu3e, CTAaHIapTHbIE
pacTBOpHI (TIEpBUYHBIC CTAaHAAPTHBIE PACTBOPHI,
BTOPUYHBIC CTaH/IAPTHBIC PACTBOPHI, (PUKCAHAIIBI);
pacyeTbl B TATPUMETPHUUECKOM aHAJIN3€e: CIIOCOOBI
BBIPQKEHHSI KOHIICHTPAIUH B THTPUMETPUUECKOM
aHaJlM3e, pacyeT MacChl HABECKU CTaHAPTHOTO
BEIIEeCTBa JIJIsl IPUTOTOBJICHUS TUTPAHTA, 3aKOH
HKBUBAJIICHTOB, BBIYMCIICHUE MAcChl ONPEAEISIEMOTO
BEIIECTBa U €r0 MaccoBOil 10y B 00pa3slie;

CHOCOOBI OTACNHHBIX HABECOK U MHUIETUPOBAHUS, BUIBI
TUTpOBaHUs (TIPsIMOE, 0OpaTHOE, 3aMECTHTEIILHOE),
METO/Ibl YCTaHOBJICHUSI KOHEYHON TOYKH TUTPOBAHUS;
KJIacCU(pUKAIUS METOA0B TUTPUMETPUUECKOTO
aHajm3a).

KucaorHo-ocHOBHOe THTpOBaHue (CYIIHOCTh METOA,
KJIAaCCU(UKAIUS METOIOB (aIUIUMETPHUS,
ATKATUMETPHS ), TATPAHTHI METOJIA M CTIOCOOBI X
MIPUTOTOBIICHUS;

KHCJIOTHO-OCHOBHBIE MHAMKATOPHI: pT ¥ UHTEpBa
nepexoyia MHANKATOpa, TEOPHH KHCIOTHO-OCHOBHBIX
MHANKATOPOB, PaCIPOCTPAHEHHbBIE KUCIOTHO-
OCHOBHBIE HHIUKATOPHI (CTPYKTYpa, BiusiHIe pH Ha
U3MEHEHUE CTPYKTYpPbl, IPUTOTOBJIEHHE PACTBOPOB);
KPHUBBIE KUCIIOTHO-OCHOBHOTO TUTPOBAHUS, BIUSHUC
pa3ianuHbIX (PaKTOPOB HAa CKAYOK TUTPOBAHUS,
MOTPEIIHOCTH KHCIOTHO-OCHOBHOTO TUTPOBAHUS;
MIPUMEHEHNE METOA0B KHCIOTHO-OCHOBHOTO
TUTPOBAHUS).

OKuCIANTEbHO-BOCCTAHOBUTEILHOE TUTPOBAHHE
(cymHOCTH MeTo/1a, KilacCU(UKAIUs PEIOKC-METO/IOB,
YCIJIOBUS IPOBEACHUS OKUCITUTEIBHO-
BOCCTaHOBHUTEIHLHOTO TUTPOBAHMUSI, HHIUKATOPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHMSI,
KPUBBIE OKUCIUTEIHLHO-BOCCTAHOBUTEIHLHOTO
TUTPOBAHUS, NHAUKATOPHBIE OIINOKN OKUCIUTEIHHO-
BOCCTaHOBHUTEIHHOTO TUTPOBAHMSI;
MepMaHraHaTOMETPUUECKOEe TUTPOBAHUE (CYIIHOCTh
METO/Ia, TPUTOTOBJICHUE TUTPAHTA, BO3MOKHOCTH
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METO/a);

JTUXPOMATOMETPUYECKOE TUTPOBAHUE (CYIIHOCTb
METO/Ia, TPUTOTOBIICHUE TUTPAHTA, BOSMOKHOCTH
METOJ1a);

HMOIUMETPUSL, UOJOMETPHSI (CYyIIHOCTh U Pa3IHIne
METO/IOB, IPUTOTOBJIEHUE TUTPAHTOB, BO3MOXKXHOCTHU
METOIOB);

nojaToMeTpus (CyIHOCTh METOAA, IPUTOTOBIICHUE
TUTPAHTa, BO3SMOXXHOCTU METOAA);

OpomaTtomeTpus (CYIITHOCTh METO/Ia, IIPUTOTOBIICHUE
TUTPAHTa, BO3MOXXHOCTU METOAA);

OpomoMeTpus (CyIIHOCTh METO/1a, TPUTOTOBJICHUE
TUTPAHTa, BO3MOXXHOCTU METOAA);

HUTPUTOMETPUS (CYIIHOCTh METO/IA, IPUTOTOBIICHHUE
TUTPAHTa, BO3SMOXXHOCTU METOAA);

HepUMEeTpHs (CYIIHOCTh METO/a, IPUTOTOBJICHHUE
TUTpaHTa, BO3MOKHOCTU METO/IA)).
KoMniekcoHoMeTprueckoe TUTPOBaAHME (CYIIHOCTh
METO/Ia, IPUTOTOBIICHUE TUTPAHTA, PABHOBECHSI B
BoAHBIX pacTtBopax IATYK, cocTtaB U yCTOMYMBOCTD
KOMITJIEKCOHATOB METAJJIOB, HHIUKATOPHI B
KOMITJIEKCOHOMETPHUH, KPUBBIE
KOMITJIEKCOHOMETPUIECKOTO TUTPOBAHHUS,
MHAUKATOPHbIE OMIMOKHU KOMILJIEKCOHOMETPUYECKOTO
TUTPOBAHUS, IPUMEHEHHIE KOMILIEKCOHOMETPHUN).
OcanuTesibHOE TUTPOBaHHUE (CYITHOCTh METO/IA,
TpeOOBaHMSI K PEaKIHSIM B METOJIE OCATUTEIILHOTO
TUTPOBaHUs, KIaccu(uKaims METOJI0B OCATUTEILHOTO
TUTPOBAHUS, KPUBBIE OCATUTEIBHOTO THTPOBAHHUS,
apreatometpus (Meronsl Mopa, @onbrapaa, dasHca-
XomakoBa, MPUTOTOBJIICHNE TUTPAHTOB, BOZMOKHOCTH
METOJ1a);

MEPKYpOMETpHs (CYyIIHOCTh METO/Ia, IIPUTOTOBJICHUE
TUTPAHTa, BO3MOXXHOCTU METOA);
rekcanuanodepparomMeTpus (CyIHOCTh METOAA,
MIPUTOTOBJIEHUE TUTPAHTA, BOBMOKHOCTH METO/1A);
cynbdaromeTpust (CymHOCTh METO/IA, PUTOTOBJICHUE
TUTPAHTa, BO3MOXXHOCTU METOA);

MIPUMEHEHUE OCAIUTEITHHOTO TUTPOBAHWSI).
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CriekTpocKonmnyecKue
METOJIBI aHATTN3a

OO0mue cBegeHus (Kiaccuuxanus
CHEKTPOCKOMUYECKUX METOOB, CIIEKTPhI HCITyCKaHUS U
CHEKTPHI TIOTJIOMIEHUS, HHTEHCUBHOCTH CIIEKTPATBHBIX
JIVHWM, IHUPUHA CIEKTPAJIBHBIX JIMHUM, CTPYKTYypa
ATOMHBIX U MOJIEKYJISIPHBIX CIIEKTPOB, PETUCTPALIUS U
rpadguveckoe MpeaCcTaBICHUE CTICKTPOB).
CnekTpajbHble NPUOOPHI (00111as1 XapaKTEPUCTHKA,
OCHOBHBIE Y3JIbI CTICKTPAJIBHBIX TIPUOOPOB).
ATOMHO-5MHUCCHOHHASI CIEKTPOCKONNS (OCHOBBI
MeTtona, ypaBHeHue Jlomakuna-I11aitbe, aTomuzaropbl
(Tmamsi, SIEKTpUYECcKas ayra, dJIeKTpudecKas UcKpa,
WHAYKTUBHO-CBSI3aHHAs TU1a3Ma, TICIOIINM pa3psij
I'pumma), criekTpabHbIE TTOMEXH, (PU3UKO-XUMUIECKUE
MTOMEXH, METPOJIOTHUECKHE XapaKTEPUCTUKH 1
AHAJTMTUYECKUE BO3ZMOXXHOCTH METO/A, CTIOCOOBI
MOHOXPOMAaTH3aIlMN U PETUCTPALMU CIIEKTPOB,
MIPUMEHEHNE aTOMHO-YMHCCUOHHON CHIEKTPOCKOIHH).
ATOMHO0-20COPOIMOHHAN CIIEKTPOCKONMUsI (OCHOBBI
METOIa, aTOMH3ATOPHI (TUIaMs, JCKTPOTEPMUIECCKUI
aTOMM3ATOp), UICTOUHUKHU U3ITyUEHUS (JIAMIIBI C TIOJIBIM
KaToIoM, 0€33JIEKTPOIHBIC Pa3psAHBIC JIAMIIBI),
CHEKTpajbHbIE TOMEXH, (PUINKO-XUMUYECKHE TOMEXH,
METPOJIOTHYECKHUE XapaKTEPUCTUKH U aHATUTHUYECKHE
BO3MOXHOCTH METOQ).

Cunekrtpodoromerpus (0OCHOBBI METO/IA, 3aKOH byrepa-
JlamGepra-bepa B criektpodoToMeTpuu, anmaparypa
Ui crieKTpodoToMeTprn (MCTOYHUKH U3ITydeHUS,
MOHOXPOMATOPbI, IPUEMHUKH U3ITy4EHUs),
¢doromeTpuUeckre peakuu (IpsMoe U KOCBEHHOE
CHEKTPOPOTOMETPHUECKOE OIIPEICTICHHUE),
METPOJIOTHYECKHE XapaKTePUCTUKN METO/Ia,
muddepeHnnanbHbIi cCriocod
CHEKTPO(HOTOMETPUUECKUX U3MEPEHUIH,
CHEeKTPOo(OTOMETPUUECKUI aHAIIN3
MHOTOKOMITOHEHTHBIX CHCTEM, 3aKOH aJ/INTUBHOCTH H
ypaBHeHue Oupopara).

Hedesomerpust u TypOuaumerpus (paccesHue
Tunrnans, cxeMbl IPEOOPOB, MYTHOCTh, KO3(PPHUITUEHT
MYTHOCTH, IPUMEHEHHE METO/IOB).
JIloMUHecHIeHTHBIH aHau3 (OCHOBBI METO/IA!
¢ryopecuiernus u gochopecuennus, npasuio CTokca-
Jlommernsi, BO30YK€HHE JTIOMUHECIEHITNH, BBIXO]T
JTIOMUHECIICHITNH, 3aKOH BaBUIIOBa, CIICKTPHI
BO30Y)KJIEHUS U JIIOMUHECLIEHIIUY, paBuio JIEBmuHa,
TYIICHUE JTIOMUHECIISHITNH, arnaparypa U TeXHUKa
MOJIEKYJISIPHOTO JIIOMUHECLIEHTHOTO aHaIIN3a,
MIPUMEHEHNE JTIOMIUHECIICHTHOH CIIEKTPOCKOITHN ).
PedpakTomerpusi (OCHOBBI METO/IA, 3aKOH
npenomiieHuss CHeITnyca, yCTpocTBO
pedpakromeTpa, pacyeTsl B pepakKTOMETPUH,
pedpakromeTpuueckuii hakTop,
pedpakTomMeTprUeCcKre TaOJIUIIbI, aHATH3
MHOTOKOMITOHEHTHBIX CMECE, MPIUMEHEHHE METO/IA).
IMonsspumeTpusi (OCHOBBI METO/IA, YCTPOHCTBO
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Kunetnyeckue MeTOIEI
aHaau3a

OcHOBHBbIE OHATHSA (KHHETUKA XUMUYECKUX
peakuui, HHIMKAaTOpHAas peaklys, HHANKATOPHOE
BEIIIECTBO, TPEOOBAHUS K MHIMKATOPHON pEaKLum).
Cnoco0Obl onpeesieHUs KOHUEHTPAUMN
(muddepeHanbHBINA 1 UHTETPATIbHBIN BAPHAHTHI,
croco0 TaHT€HCOB, CIOCO0 (PUKCUPOBAHHOTO BPEMEHH,
croco6 PUKCHPOBAHHOW KOHIIEHTPAIIHUH).
XapakTepuCTHKHU U MPUMeHeHHe KHUHETHYeCKHUX
MEeTO/10B.
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Xpomarorpapudeckue
METOIbI aHAJIN3a

Oo0mas xpomarorpadus (onpeneneHue,
TEOPETUUECKUE OCHOBBI XpOMaTOrpauueckoro
paszenenus, Kiaccudukanus XxpoMarorpauaeckiux
METOJIOB, 00IITasi CXeMa U yCTPOKUCTBO XpomaTorpados,
OCHOBHBIE XpoMaTorpapuieckue napameTpbl
(koaurmeHT pacnpeneneHus, Bpems yaepKUBaHUs,
«MEpTBOE BpeMs», IPUBEICHHOE BPEeMs yICPKIUBAHHSI,
yAEP)KUBAEMBIH 00bEeM, IPUBEICHHBIN YACPKUBAECMBbII
o0beM, k03 PUImeHT eMKOCTH, KOI(PUITHEHT
ACUMMETPHUH XpoMaTorpaduueckoro muka);

TEOpHs XpoMaTorpaduueckoro pasaeiceHus (Teopust
TEOPETUUECKUX TapelsioK, GopMysa pacueTa yncia
TEOPETUUECKHX Tapelsok, popmyna pacyera BOTT,
ypaBHeHue Dones-Jlopces, KHHETHYECKas: TEOPUS
XpomaTtorpaduyeckoro paszieicHus, ypaBHeHue Ban-
Heemrepa, ypaBHeHue ['ones s KanvuisipHbIX
KOJIOHOK B Ta30BOM Xpomarorpaduu, ypaBHEHUS
I'ybepa u Hokca nis BOXX, koaddurment
CENIEKTUBHOCTH, pa3pelIeHne XpoMaTorpadhuaeckux
MMKOB, YPaBHEHUE pacyeTa Yuclia TEOPETHUECKUX
TapesioK, HEOOXOIMMOTO IS Pa3/eIeHUs TTMKOB C
3aJJaHHBIM pa3peleHNueM Mpu 3aJaHHON
CEJICKTUBHOCTH).

AHaJM3 1 MeTOo/Ibl pacyeTa B XxpoMatorpadpuu
(kKayecTBEHHBIN aHAJIHM3: OTHOCUTEIHHOE yACPKUBAHHUE,
nunexkc KoBaua, KommuecTBEHHBIA aHAJIN3: METO
HOPMHPOBKH, METOJI BHEIITHETO CTaHIapTa, METOA
BHYTPEHHETO CTaHIapTa).

I'asoBas xpomarorpadus (onucaHue METOAOB,
razoTBepaodazHas Xxpomarorpadusi, ra30KuIKOCTHAS
xpomatorpadus (HermoaBUKHbIE (ha3bl, HOCUTENHN);
YCTPOMCTBO Ta30BOT0 Xpomarorpada (ycTpoincTBo
BBOJIa TPOOBI, HACAIOYHBIC U KAWL PHBIE KOJOHKH,
neTekTopel: karapometp, [T1]I, nerextop
3JIEKTPOHHOTO 3aXBaTa);

BO3MOKHOCTH METOJIOB M IPUMEHEHHE Ia30BOMI
xpomarorpadun).

KunkocrHasi xpomaTorpadusi (onrcaHue METOJIOB,
azicopOLMoHHas XpoMarorpadusi, HOHOOOMEHHast
xpoMaTorpadusi, IKCKII03HOHHAs] XpoMaTorpadus;
YCTPOHCTBO KUIKOCTHOTO XpoMaTtorpada (MHXEKTOPBI,
KOJIOHKH, YCTPOICTBA M0/Ia4! AIIOCHTA, AETEKTOPHI:
pedpakTOMEeTpUIECKUN, CIEKTPOHOTOMETPUICCKHUH,
(hIyopuMeTpUYIECKHH, KOHTYKTOMETPUICCKHA );
BO3MO)XKHOCTH METOJIOB U IPUMEHEHHUE SKUKOCTHOM
xpomatorpadum).

TonkocJs10liHasi XpomaTorpagus (mony4ueHue
XpOMaTOrpaMmM, OOHAPYKEHHE MSITEH KOMIIOHEHTOB).




12

DNEKTPOXUMUYECKHE
METOIbI aHaJIN3a

TeopeTnueckue 0CHOBBI 3JIEKTPOXMMHYECKHX
METO0B (PJICKTPOXUMHUYECKas siUeliKa, MHIUKATOPHBIN
JIEKTPOJ U JIEKTPOJI CPABHEHUS, PABHOBECHBIE U
HEPABHOBECHBIE DJICKTPOXUMUYECKUAE CUCTEMBI,
ypaBHeHue HepHcra, kinaccupukanms
EKTPOXUMHUYECKUX METO/IOB)

IToTreHunoMeTpHs (MOHCENEKTUBHBIE JIEKTPO/IBI,
MeMOpaHHBIA U TPAHUYHBIN TOTEHIUAJIBI, YPABHEHUE
Huxonbckoro, TMHEMHOCTh HEPHCTOBCKOM 3JIEKTPOIHOMN
(GYHKIUH, CEJIEKTUBHOCTb U METO/IbI €€ ONpPEIENIEHUs,
BpEMS OTKJIMKA;

KJ1accu(pUKaIUs HOHCETIEKTUBHBIX AJIEKTPOIOB
(371eKTpOABI ¢ KPUCTAJUTMYECKUMU MeMOpaHamu,
CTEKJISTHHBIE 3JIEKTPO/IbI);

pH-Mmetpus (yctpoiictBo pH-MeTpa, kanubpoBka
aeKTpoaa, OydepHbie pacTBOPHI sl KamnOpoBku pH-
METpPOB);

MOTEHIIMOMETPUUYECKOE TUTPOBAHHUE (BO3MOXKHOCTHU
METO0/1a, aBTOMAaTUYECKHUE TUTPATOPHI)).
Konaykromerpus (TeopeTudeckie OCHOBBI METO/A,
JIEKTPONIPOBOAHOCTD, YAEIbHAS 3JEKTPOIPOBOIHOCTD,
MIOJIBUKHOCTB;

YCTPOMCTBO KOHIYKTOMETPOB, YCTPOMUCTBO SYECHKHU IS
U3MEPEHHUS DJIEKTPOIIPOBOIHOCTH;
KOHJTyKTOMETPUYECKOE TUTPOBAHUE;

IIPUMEHEHHUE KOHAYKTOMETPHUH).

KysionomeTpust (0OCHOBBI METOZIA, U3MEPEHUE
KOJIMYECTBA MIEKTPUYECTBA, IIPsiMast KyJIOHOMETPHS,
KYJIOHOMETPUYECKOE TUTPOBAHUE).
BosasTamnepomerpus (OCHOBBI METOA,
noJsiporpadusi, COBpeMeHHbIE
BOJIETAMIIEPOMETPUYECKUE METO/BI,
aMIIEPOMETPUUECKOE TUTPOBAHHUE).
DJIEKTPOrpaBUMETPHUS.

Mertonsl mpobooTdopa
U MPOOOTIOArOTOBKU

IIpo6ooTdop (renepanbHas, 1abopaTopHas U
aHaTM3upyeMasi poObI, PEJICTABUTEILHOCTh MPOOBI,
METO/IbI 0TOOpa MPOO ra3oB, METOBI 0TOOPA MPOO
KHUIKOCTEH, 0OTOOP MPOO TBEP/IBIX BEIIECTB, (OPMYJIBI
Puuepnca-Ueuuora u benenerru—IIuxnep,
NepeMEIIMBaHKe U COKpAICHHE MPOOBI, TOTEPU U
3arpsi3HEHUS PU IPoO00TOOpE, XpaHEHHE MTPOD).
IIpoGonoaroroBka (BeICyIIMBAaHUE TTPOOHI;
paziioxkeHue MpoObl: MOKPBIE CIIOCOOBI Pa3I0KEHUs
po0, cyxue crocoObl pa3IoKeHHs poo;
HKCTPAKIMS: KOHCTAaHTa U KOI(PUITHESHT
pacrpeneseHusl, CTeIIeHb U3BJICUCHUS, )KUAKOCTHAS
IKCTPAKIIHSL, SKCTPAKIIUS B MUKPOBOJIIHOBOM TIOJIE,
TBepAo(a3zHass SKCTpaKITus).
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Merponoruyeckue O0ecneyeHne eTMHCTBA N3MepeHMil (aKkpeauTanus

OCHOBBI

nabopaTopuil, TOCYIapCTBEHHBIA METPOJIOTHUECKUH

AQHAJIMTUYECKON XUMUHU| HAA30p, CPEACTBA U3MEPEHUN U UX IIOBEPKA,

CTaHJIapTHbIE 00pa3Ibl, METOIUKH BHITIOJTHEHHUS
U3MEPEHUH).

OneHka KauecTBa pe3y/ibTaTOB aHAJIM3A
(TIOTPELIHOCTH ¥ HEOTIPEICIEHHOCTH U3MEPEHUH,
TOYHOCTb U €€ COCTaBJISIOLINE, CIyJyaiiHas
MOTPEIIHOCTD: YUCICHHbBIE XapaKTePUCTHKH
BOCIIPOM3BOANMOCTH, YCJIOBUS aHAIN3a U
BOCIIPOU3BOAUMOCTD PE3YJIbTATOB, ClydaiiHas
MOTPEIIHOCTh: UHTEPBAJIbHAS OIICHKA,
CHCTEMaTH4eCKas MOTPEIIHOCTh: OOIIUe MOIXOIbI K
OLICHKE, CPaBHEHUE PE3y/IbTaTOB aHAJIN30B, 3HAYUMOE U
HE3HAYUMOE PA3JININe CIyYalHbIX BEIIUYHH,
CpaBHEHHE CPETHET0 U KOHCTAHTHI: MMPOCTOM TecT
CrplonieHTa, CpaBHEHHE JIBYX CPEIHUX:
MOIU(HUITUPOBAHHBIN 1 TPUOIMKCHHBIA MMPOCTON TECT
CrplozieHTa, CpaBHEHHE BOCTIPOU3BOAUMOCTEH JIBYX
cepuil TaHHbIX, TecT Duiepa, BbISIBICHUE POMAXOB,
tecT ['pabbca u Q-Tect, cnennanbHbIe TPUEMBI
MIPOBEPKU U TMOBBIIICHUS TPaBUIBHOCTH, OLIEHKA
HEOIPEIETICHHOCTH PE3YyIbTaTOB KOCBEHHBIX
M3MEPEHMI, YyBCTBUTEIBHOCTD U CEJIEKTUBHOCTD,
MpoBepKa (BaTMAAINS ) METOJMK ¥ KOHTPOJIb Ka4ecTBa
PE3yIBTATOB XMMUUECKOT0 aHAIH3a).

2.2.

[Tepedyenn n1abopaTopHBIX pabOT

Ne
ceMecTp
a

Ne

Ne

pa3znena | a/p

HanmMenoBaHue J1adopaTopHOii padoThI

2

2

KauyecTBeHHbIE peakMy KAaTHOHOB | rpymiibl

KauecTBeHHbIe peakiuy KaTuoHOB 11 rpymnmsl

KauectBennbie peakiuu kaTnoHOB 111 rpynmsl

Ananu3 cmecu katnoHoB [ — III rpynn

KauectBeHHbIE peakiinu KaTHOHOB IV rpynimbl

KauecTBeHHBIE peakMy KaTHOHOB V Ipynnsl

KauecTBeHHbIe peakiinu KaTHOHOB VI rpymnmsl

R [Q[N ||| |[—

AHnanu3 cmecu katnoHoB [ — VI rpynmn

O

KadecTBeHHbIE peakllMi aHUOHOB | rpymiel

—_
o

KauectBennbie peakiimu aHnoHoB II rpynmbl

—_—
—

KauecTBeHHbIE peakiuu aHHOHOB 11 rpynmel

—_
[\

Amnanu3 cmecu aHnoHoB I — 111 rpynn

[
(8]

AHanu3 HEU3BECTHOTI'O HCOPIraHNM4YCCKOIro BCIICCTBA

—

[TpuroroBnienue u crangaptuzanus pactsopa HCI

[\

Anunumerpust: onpeneneaue NaOH u NH; B pactBope crmocobom
MMUTICTUPOBAHUSA

Amumumerpusi: onpeaesienre Na,COs; u NaHCO; B cyxux cMmecsix
CIIOCOOOM OTHENBHBIX HABECOK

Armuaumetpusi: onpeaenenne cmeceit NaOH+Na,COs u
Na,COs+NaHCO;
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5 Aumaumerpust: onpezaenerne NH,™ B pacTBope MeTo10M 00paTHOTO
TUTPOBaHUS

6 [TpuMeHeHHe alMIUMETPHUH: ONPEIIeHNE KapOOHATHOM KECTKOCTH
BOJIOIIPOBOJJHOM BOJIBI

7 [TpuroTtoBnenue u ctangaptusaius pactsopa NaOH

8 ATnKanuMeTpusi: onpeaeaeHHe KUCIOT METOJIOM aJIKATUMETPHH

9 AunkamumMeTpust: onpenencane NHy' B pacTBope MeTomoM
(OpPMOJIBHOTO TUTPOBAHUS

10 AnkanuMmeTpus: onpeeIeHue MaIOPaCTBOPUMBIX COJIEH METOJOM
00paTHOro TUTPOBAHHUS

11 [IpuMmeHeHre aKaTMMETPUU: ONPEICTICHUE KUCIOTHOCTH
pa3arYHbBIX 00BEKTOB (MOJIOKA, XJie0a, MOYBHI)

12 [Ipurorosnenue u ctangaptusaius pacrsopa KMnO,

13 ITepmanranaromeTpust: onpenenenne Fe’" B pactsope

14 [Tepmanranarometpusi: onpenenenue H,O, B ruapomnepure

15 [Tepmanranaromerpusi: onpenenernre NO, B pacTBOpe IpSMbIM U
00paTHBIM TUTPOBAHHEM

16 [IepmaHranaromeTpusi: ONpeaesIeHNe MyPaBbUHON KHCIIOTHI B
IIPUCYTCTBUH YKCYCHOM KUCIIOTBI

17 [IpuMmeneHre nepMaHraHaTOMETPUM: ONIPEACIICHUE TEPMAaHTaHATHOM
OKHCJIIEMOCTH BOJOIIPOBOAHOM BOJbI

18 Jlnxpomaromerpus: onpenenenne Fe?' B pactsope

19 Juxpomaromerpusi: onpenenenre Cr'* u Mn®* B pacTBope npu
COBMECTHOM NPUCYTCTBUU

20 [TpuroTtoBnenue u ctangaptusaiys pactsopa Na,S,0s

21 Uonomerpus: onpenenenure Cu’” B pactBope

22 HNonomerpus: onpenenenne C,HsOH B pacTtBope

23 bpomaromeTpus: IPUTOTOBIEHNUE PACTBOPA TUTPAHTA, ONPEAEICHUE
ACKOPOMHOBOM KHUCJIOTHI

24 [IpuroroBieHne U CTaHJapTU3aLMs pacTBopa TpujioHa b

25 KomrmnexkconomeTpusi: onpeaeneHne Kalblus U Maruus mpu
COBMECTHOM NPUCYTCTBUU

26 [IpuMeHeHrne KOMIUIEKCOHOMETPHUH: OMPEIeICHUE KECTKOCTH
BOJONPOBOTHOM BOJBI

27 KoMIIJIEKCOHOMETpHS: ONpEAEICHUE MEIU

28 KommuiekcoHOMETpHS: OnpeIeeHUe [IMHKA

29 KoMmmnexkcoHomeTpusi: onpeaeaeHue MeIU U LIMHKA TP COBMECTHOM
MIPUCYTCTBUU

30 KOMIIJIEKCOHOMETpHS: ONIPEACIICHUE HKEIE3A

31 KommiekcoHOMeTpHs: onpeeeHNe aIFOMUHUS

32 KoMmmiekcoHoOMeTpusi: onpeaeeHue HUKeNs

33 ITpurorosiienue u crangaprusauus pacrsopa AgNO;

34 [Tpurorosnenue u crangaprusanus pacteopa NHsSCN

35 Omnpenenenue Cl- meronom Mopa

36 Onpenenenue Br metogom dosnbrapaa

37 Omnpenenenue I meronom dasiaca

38 [IpumeHeHne apreHTOMETPUU: OTpeAeNiCHUE XJIOPHI0B B
BOJOITPOBOJHOM BOJIE

39 MepKypuMeTpusi: IPUTrOTOBIEHUE U CTAaHAAPTU3ALUA PACTBOPA

TUTpPAHTA, ONPCACICHNEC XJIOPUI0B B BOI[OHpOBOHHOﬁ BOJIC

AToMHO-aGcopOLMOHHas crekTpockonus: onpeaenenue Cu®’, Zn*',
Cd*" B BOTONPOBOIHOI BOJIE
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2 Cnekrpodoromerpust: onpeaeierne Cu’’ B pacTBOpE ¢ MOMOLILIO
rpajlyipoOBOYHOIO rpaduka, METOIOM OJHOTO CTaHIapTa, METOJIOM
OTrPaHUYMBAIOLINX PACTBOPOB

3 Crniektpooromerpusi: onpeneienre Fe'™ B pactBope ¢ HoMOMIBIO
IpalyipOBOYHOTO TpaduKa

4 Cniektpodoromerpusi: onpeneienre Cu’ B CIuiaBe METOIOM
JrddepeHnaIbHON crieKTpohOTOMETPUHN

5 Cnektpodortomerpusi: onpeneneane NO, B pacTBope

6 Crexrpodoromerpus: onpenenenne PO,* B pactBope

7 CrnexTpooToMEeTpHs: ONpeeNIeHHe COJEep KaHus YIIIEBOIOB B
KOHJIUTEPCKHUX U3JENUIX

8 Typounumerpus: onpenenenue coaepxanus SO, B
BOJIONPOBOJTHOM BOJIE

9 PedpakromeTpusi: onpeneneHne coaepKanus Colnel HaTpus, Kaus,
KaJlbLIUsl B pPacTBOpPE

5 10 Onpenenenne conepxanns Cu’’ KNHETHYECKUM METOJIOM
6 11 OOw1as xpomaTorpadus: pacyeT mapaMeTpoB XpOMaTorpapuuecKoro
MIMKa 10 XpOMaTorpaMme

12 OOw1as xpomatorpadusi: orieHKa 3pPEeKTUBHOCTH pa3/ieIeHUs
BELIECTB 10 XpOMAaTOrpaMMe

13 ["a30Bas xpomaTorpadus: KaueCTBEHHbIN U KOJTMYECTBEHHBIN aHATN3
CMECH CIIUPTOB

14 KunkoctHast xpomarorpadusi: orpeaesieHue CoaepKaHus
HEM3BECTHOI'O BELIECTBA C MOMOIIIBIO IPaAyHPOBOYHOIO rpaduka

15 KunkoctHast xpomarorpadusi: ornpeaesieHue YHAHTHOMEPHOM
YUCTOTBI COCTMHEHUN METOAOM XupaibHori BOYKX

16 TCX: xauecTBEHHBIN aHAIN3 U NOATBEPKICHUE TIOVIMHHOCTH
JIEKapCTBEHHBIX MpEnapaToB

7 17 [Torenumomerpusi: kanuOposka pH-merpa

18 [Torenunomerpus: onpexaeneHue pH pasnuusbix 00bEKTOB (BOJA,
MIOYBCHHAS BBITSDKKA, TIMIIEBBIC TIPOTYKTHI)

19 IToTeHIMOMETPUYECKOE TUTPOBAHME: ONPEACICHUE CONIEPKaHUA
CH;COOH B pacTBOpe, IOCTPOCHHUE KPUBOI TUTPOBAHHUS

20 KoHykTOMETpHSA: OIpENEeNeHNne IEKTPONPOBOJHOCTH Pa3IMUHBIX
KHMJIKOCTEH, OlIEHKa KauecTBa JUCTUJIIIMPOBAHHON BOJIbI

21 Konnykromerpudyeckoe TUTPOBAHHUE: OIPEACIICHUE COJSIHOW U
YKCYCHOHM KHCJIOT IIPU COBMECTHOM IIPUCYTCTBUU

8 22 [Tpo600TOOp M POOOTIOrOTOBKA 00PA3I[OB MOYBHI

3. CAMOCTOATEJIBHAA PABOTA CTYJAEHTA

CamocTtosTenbHas padoTa ocymecTBiaseTcs B o0beme 72 dacoB. Bumamu CPC

ABJIAKOTCA:

1) moarotoBka K Ja0opaTOpHBIM paboTaM W HX 3aluTe (3aroJIHeHue
nabopaTtopHoro pabouero xypHaia, pabora ¢ y4eOHOW W HAy4yHOU JIMTEPATypoOu,
METOANKAMH aHaJIH3a, CTAaHJapTaMu)

2) pabora B DUOC By3a (u3ydeHue marepuajia C IMOMOIIbIO BUICOPOIUKOB,

BBIITOJIHCHHUEC SaIIaHI/Iﬁ o MIpPOCMOTPCHHBIM BHACOPOJIMKAM,

M3y4YEHUE CaWTOB

IIPOU3BOUTENICH aHAIMTHYECCKOTO OOOPYIOBAaHUS C IEIbI0 aKTyaJIW3allud 3HAHUU B
00J1aCTH aHAJTUTUYECKOTO MPUOOPOCTPOCHUS).
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4. OLEHOYHBIE CPENCTBA JIISI TEKYIIEI'O KOHTPOJIA
YCIITEBAEMOCTHA U ITPOMEXYTOUYHOU ATTECTALI
(cm. DonO oyeHouHbIX Cpedcmea)

4.1. PeliTuHroBass cucrteMa OLIEHKHM 3HAaHUM OOYYarOIIUXCS MO JAUCIUIIINHE

(Monyito) (npu Heobxooumocmu,).

3. YYEBHO-METO/IUYECKOE

N MTHOOPMALIMOHHOE OBECITEYEHUE JUCHUIUIMHBI (MO YJIA)

5.1.  OcHoBHas nuTeparypa

ABTOpP(bI), HAUMEHOBAHHE, MECTO U3AAHMS
U M3/1aTeJIbCTBO, IO

2

[Tox pen. FO.A.30mnotoBa, OCHOBBI aHATUTHYECKOW XUMUU, MockBa: M3aarenbckuil LeHTp
«Axagemus», 2014.

Kpuctuan I'. Ananutnueckas xumusi, Mocksa: BUHOM. JIaGoparopust 3HaHuU# (11epeBos ¢
anramiickoro), 2009.

[Ton pen. A.A.WmeHko, AHaTUTHYECKAs XUMUS U (PU3UKO-XUMHUYECKHAE METOBI aHAITN3a,
Mockga: M3natenbckuil HEHTp «Akagemusy, 2014.

5.2.  JlomonmHUTENBHASA INTEPATYypa

Ne ABTOpP(bI), HAUMEHOBAHHE, MECTO U3AAHMS
n/n M M31aTeJbCTBO, I'o/l

1 2

1 | XapuronoB 0.4. Ananutnueckasi xumus (aHanuTHka), Mocksa: Beicias mikoina, 2003.

2 | M. Otto, CoBpeMeHHbIE METOIbl aHATUTHYEeCKOM XxumMun, MockBa: TexHocdepa, 2008.

3 | A.B.I'apmam, H.M.Copokuna, MeTponoru4eckue OCHOBBI aHAIUTHYECKOU XumMuu, MI'Y um.
M.B. Jlomonocosa, 2017.

4 | Mukyna H.I1., Metponorudeckoe obecrieueHrne U KOHTPOJIb KayecTBa XUMHUUECKOT0 aHaIu3a:
yuebHoe nocobue, Tomck: M31-B0 TOMCKOrO MOJIMTEXHUUECKOTO YHUBEpcuTeTa, 2012.

5 | Bnacosa E.I'., AnanuTtudeckass XuMus: XUMAYECKHE METObI aHainu3a, Mocksa: Jlabopatopus
3Hanuii, 2017.

6 | B.B. Ky3neuos, ®u3uko-xuMuueckue MeToj bl aHainuza, Mocksa: PXTY um. [[.H.
Menneneesa, 2010.

7 | E.M. KopotkoBa, T.M. I'manymuna, H.M. /Iy6oBa, O.A. BopoHoBa, ®U3HKO-XUMHUYECKHE
METO/Ibl MCCIIEIOBAaHUS U aHanu3a, Tomck: M31-Bo TOMCKOro moJIMTeXHU4ECKOro
yHuBepcutera, 2011.

8 | 0. B. EmenbsnoBa, M. B. Mopo3oga, E. C. bysHoBa, CrieKTpoCKONMMUECKHUE METO/IbI aHAIIA3a
B aHanuTH4YecKoi xumuu, Exarepun6ypr: U3a-so Ypai. yH-ta, 2017.

9 | anosanosa E.H., [Tuporos A.B., Xpomarorpadguueckue meropl ananuza, MI'Y um. M.B.
Jlomonocoga, 2007.

10 | I'uanymmuaa T.M., Xpomarorpaduueckre METoOIbl aHaIM3a: YueOHO-MeToinYecKoe nmocoodue,

Tomck: M3a-Bo ToMckoro noauTeXHM4eCcKoro ynusepcurera, 2010.

l.

5.3. basbl JaHHBIX, I/IH(bOpMaHI/IOHHO-CHpaBOLIHBIC " ITIOUCKOBBLIC CHCTCMBI

eLIBRARY.RU [Onexmponnsiii pecypc]| : HaydHas 3JIeKTpOHHasi OuOIMOTEKa. —
Hocmyn 3apecucmpuposannvim norvzosamenim no naponro. — Pexcum docmyna:
http://elibrary.ru/defaultx.asp (nata obpamenus: 20.01.2020).



http://elibrary.ru/defaultx.asp
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. Jlaup [Onexkmponnvwiii pecypc] : snekTpoHHas OuOnmmoreka. — JIOCTYIl K MOJTHBIM

TEKCTaM TI0 mapoito. — Pexxum mocryna. htips.//e.lanbook.com (nara obpamieHus:
20.01.2020).

. Hayunaa oubnuomexa PI'Y umenu C. A. Ecenuna [Dnexmpoumwiii pecypc| :

caum. — Pexxum nocryna: http://library.rsu.edu.ru, c60600HbIti (1aTa 00pAILICHUS:
20.01.2020).

. YuuBepcuterckas o6ubmoreka ONLINE [Onexmponnsiii pecypc] : snekTpoHHas

oubmmoreka. — J[OCTynm K MONHBIM TEKCTaM MO mapomo. — Pexum moctyma:
http.//biblioclub.ru/index.php’page=main_ub red (mara oOparieHus:
20.01.2020).

. YOpaiit [Onexmponnsiii pecypc] : anexrponnast oubnaroreka. — JlocTyn K MOJTHBIM

TeKkcTaM 1o mapoiro. — Pexum pocryma: https://www.biblio-online.ru (nara
obparmenus: 20.01.2020).

. Springer (mmardopma SpringerLink) SpringerLink [Orexmpounnwviti pecypc]:

MOJTHOTEKCTOBass 0a3a JaHHBIX HAyYHBIX JKypHajoB, Peocum oOocmyna:
http.//'www.springerlink.com (nara oopamenus: 20.04.2017).

5.4. llepeuenbp pecypcoB HHGOPMAIMOHHO-TEICKOMMYHUKAIIMOHHON CETH

«nTepuer» (nanee — ceth «HTEpHET»), HECOOXOAUMBIX JIJIT OCBOCHUS JUCIUIUIUHBI
(Momys1)

l.

ChemNet. Poccus [Dnexmponnsiii pecypc]: xumuueckas UHPOPMAIIMOHHAS CETb.
— Pexum gocrtyma: www.chemnet.ru, CBOOOAHBIA (Oama obOpawjeHus1.

20.01.2020).

. ChemPort.Ru  [Onexmponnvii  pecypc]: mnoprain. — Pexum  jgocrtyna:

www.chemport.ru, cBOOOIHBIN (Oama obpawenus: 20.01.2020)

. ABC Chemistry [OnexmpoHusiii pecypc]: OeCTIaTHBIN MOJHOTEKCTOBBIA KaTaJlIoOT

KypHaJIOB 1Mo xumuu. — Pexum poctyma: http://abc-chemistry.org/index.html,
cBOOOIHBIN (Oama obpawenus: 20.01.2020).

. ChemSpider [Onekmponnuiii pecypc]: 6a3a JaHHBIX XUMUUYECKUX COCIUHEHUH U

CMecCeH, MpUHALJICKAIIAs KOPOJIEBCKOMY XUMHUYECKOMY 00111eCTBY
BenmukoOputanuu. — Pexxum mgoctyna: http://www.chemspider.com/, cBoOG0oIHBIM
(0ama oopawenus: 20.01.2020).

. ANCHEM [Onexkmpounnsiii  pecypc]: PpOCCUHUCKHM XUMHUKO-aHAUTUTUYECKUM

nopran. — Pexum pgocryna: Attp:/www.anchem.ru/, cBoOOmHBIN (Hara
oOpamenus 09.04.2020).

. AHaNIUTHUYECKAs] XUMHUS [ DrekmponHblil pecypc|: CIPAaBOYHHUK MO aHATIUTHYECKOM

XuMuH. — PexxuMm nocryma: https://www.freechemistry.ru/index.htm, cBOOOIHBIN
(mata oopamenus 09.04.2020).

. CratucTrka B aHAJUTUYECKOW XUMUU [IDnekmponmnwviii pecypc]: CTaTUCTUYECKas

00paboTKa pe3ynbTaTOB aHA/IM3a: JIGKIIMH, PacueTHBIE MPOrPaMMBbI, 3aJaHUS. —
Pexxum pgoctyma: http://chemstat.com.ru/, cBoOOmHBIN (7maTa oOpaleHUs
10.04.2020).

5.5. [Teprogmueckue n3nanus


http://chemstat.com.ru/
https://www.freechemistry.ru/index.htm
http://www.anchem.ru/
http://www.chemspider.com/
http://abc-chemistry.org/index.html
http://www.chemport.ru/
http://www.chemnet.ru/
http://www.springerlink.com/#_blank
https://www.biblio-online.ru/
http://biblioclub.ru/index.php?page=main_ub_red
http://library.rsu.edu.ru/
https://e.lanbook.com/
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l. AHanuTHMKa M KOHTPOJb [DIEKTPOHHBIA pecypc|: HaydHbId >KypHal1 IO
AQHAJIMTUYECKOW XUMHHM M aHAIUTUYECKOMY KOHTpoiwo. — Pexum pocrymna:
https://aik-journal.urfu.ru/ru/

6. MATEPUAJILHO-TEXHUYECKOE
OBECIEYEHUE AUCLUTUIMHBI (MOJIYJIS)

VYka3piBatoTCsi TpeOOBaHUS K ayauTopusM (IIOMEIICHUSM, MeCTaMm) IS
IPOBEJICHUS 3aHATHI:

Tun aynuropun Haymmuue o6opynoBanus
JlexuMoHHBIE ayMTOpUU BuneonpoekTop, 9kpaH HACTEHHBIH, HOYTOYK.
Aymutopuu Ans  TpoBeleHUs Ja0OpaTOpHBIX | BITsSoKHBIE MIKadbl, KOMIUIEKTHI XHMHYECKOU
pabort (yueOHbIe TabOopaTOPUN) MOCYJbl I TPOBENCHUS KAYeCTBEHHOTO U
KOJIMYECTBEHHOTO aHanu3a, KOMITJIEKTBI

pEaKTUBOB JUIsl TPOBEICHHUS JIAOOPATOPHBIX
3aHATUM, BECBHl Pa3IM4YHOM TOYHOCTH, alIapar

Ut BCTPSIXMBAHUS, CTIEKTPO(HOTOMETPHI,
(OTOAIEKTPOKOTIOPUMETPHI, ATOMHO-
a0bCOpOIMOHHBIN CIIEKTPOMETP (c

nonkmoueHneM  k  [IK), pH-merper (c
KOMIUJIEKTOM ~ CTaHAApTOB), KOHIYKTOMETPHI,

ra3oBbIi xpomarorpad, KUIKOCTHBIN
xpomatorpad, IIK JUISt MOAKTIOYEHUS
XpomaTorpadgos.

7. METOIWYECKUE YKA3AHMS JUTSI OBYUAIOIXCS
[10 OCBOEHUIO JIMCLIUTUIMHBI (MOAYJIS)

Buj y4eOnbIx Opranuzanms 1eATeJJbHOCTH CTYIEeHTa
3aHATHH
Jlexius Hanmcanne xoHCHEKTA JIEKLIHI: KPATKO, CXEMAaTUYHO, MOCIEA0BATEIILHO

¢bukcupoBaTh  OCHOBHBIE  IIOJIOKEHHUS, BBIBOJBL,  (POPMYIUPOBKH,
00001IeHUs; TIOMeyaTh BaKHbIE MBICIH, BBIACIATH KIIOYEBBIE CJIOBA,
TepMuHbl. [IpoBepka TEPMUHOB, MOHATUIM C MOMOUIBIO PHIIUKIIONEINM,
CJIOBapei, CIPABOYHHUKOB C BBIMCHIBAHMEM TOJKOBAHUN B TETpPalb.
O0603HaYUTh BOMPOCHI, TEPMHHBI, MaTepual, KOTOPHIH BBI3BIBAET
TPYAHOCTH, IIOMETUTh U TOIBITATHCS HAWTU OTBET B PEKOMEHAYEMOM
autepatype. Ecmum camocrositenbHO He yaaeTcss pa3oOparhcsi B
marepuaine, HeoOXomumMo  chopMyaMpoBaTh  BOIPOC W 3ajaTh
IPEToIaBaTelio Ha KOHCYJIbTAllUY, Ha MPAKTUUECKOM 3aHSATUHU. YIEIUTh
BHUMAaHUE CJIEAYIOLMM MOHATUAM (IIEpEUUCIICHUE TOHITUI) U JIp.

[Tpaktuueckue 3anstust | [IpopaboTka paboueil mporpamMmbl JUCLUIUIMHBL, yIEIss o0coboe
BHUMAHUC LCIIAM U 3aaadaM, CTPYKTYpPEC U COACPIKAHUIO JUCHHUITINHBI.
KoHcnekTupoBaHue HMCTOYHMKOB. Pa0oTa ¢ KOHCIIEKTOM JIEKLHH,
NOJArOTOBKA  OTBETOB K  KOHTPOJIBHBIM  BOINIpOcaM,  IPOCMOTP
pEKOMEHyeMOl JIuTepaTyphl, paboTa ¢ TeKCTOM (yKa3aTb TEKCT W3
UCTOYHMKA M JIp.), HPOCIyLIMBaHUE ayJuo- M BUACO3aNUCEH 110
3aJJaHHOI Teme, pellleHUe pPAacUeTHO-IpapUuUecKuX 3aJaHui, peleHuH
3aJa4 [0 aJIrOpUTMy U Ip.

KonTponbHas 3HAKOMCTBO C OCHOBHOW W JOMOJHUTEIBHOW JUTEpaTypoil, BKIOYas
paboTa/MHIUBHyallbH | CIIPABOYHBIC H3JIAHUS, 3apYOEIKHBIE MCTOUYHUKH, KOHCIIEKT OCHOBHBIX



https://aik-journal.urfu.ru/ru/
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bIC 3aJaHUS MOJIOKEHHUM, TEPMHUHOB, CBEICHUH, TpeOyromuXcs sl 3allOMUHAHUSA U
ABIMIIOINUXCSL  OCHOBomoJarapomumu B 3tod  Teme. CocrasiieHne
AQHHOTALMH K IPOYUTAHHBIM JINTEPATYPHBIM UCTOYHHUKAM U JIP.

Pedepar/kypcoBas Pegepam: Tlouck nuteparyppl W cocTaBieHue OubOmmorpaduu,
pabota UCTIOJIb30BaHME OT 3 710 5 HAay4YHBIX padOT, N3JI0KEHHUE MHEHHS aBTOPOB
U CBOETO CYKICHHS O BBHIOPAHHOMY BOIIPOCY; H3JIOKEHHE OCHOBHBIX
acrekToB mpoOieMbl. O3HAKOMUTBCS CO CTPYKTYpoill U odopmieHnem
pedepara.

Kypcosass paboma: w3yueHwe HaydyHOW, ydueOHOH, HOPMATHBHOH U
npyroit nutepatypbl. OTO0p HeoOxoauMoOro marepuaia; GopMupoBaHue
BBIBOZIOB M pa3pab0TKa KOHKPETHBIX PEKOMEHIAIMK [0 PEIICHUI0
[OCTABIIEHHOW  WEeIM W 3a/auyd; [pPOBEACHHE  MPAKTUYECKUX
UCCJIENOBAaHUNA II0 JAaHHOM TeMe. MHCTpyKuus 10 BBIIIOJIHEHHIO
TpeOoBaHMil K O(OpPMIICHHIO KypCOBOM paboOThl HAaXOAWTCA B
METOJIMYECKHUX MaTepHaax Mo JUCLUUILIMHE.

[Mpaktukym/maboparop | Meroauueckue yka3aHUs 10 BBIITOJHEHHUIO JTA0OPATOPHBIX PadoT | Jp.
Has pabora

KomnokBuym PaboTa ¢ KOHCTIEKTOM JICKIIMH, TIOATOTOBKA OTBETOB K KOHTPOJIBHBIM
BOIIPOCAM U JIp.

[TonroroBka k sk3ameny | [Ipu moaroToBke K 3x3aMeHy (3a4eTy) HeOOXOAUMO OPUEHTHPOBATHCS HA
KOHCIIEKThI JIEKLIUH, PEKOMEHYEMYIO JINTEpATypy U Ip.

8. TPEBOBAHIA K ITPOTPAMMHOMY OBECITEYHEHUIO

YUYEBHOI'O ITPOLIECCA:
Hazsanue I1O Ne iunensun

MS Office 2007 russian acdmc open 45472941

MS Windows Professional Russian 47628906

LibreOffice CBOOOIHO pacmpocTpaHseMast
7-zip CBOOOIHO pacrpocTpaHseMas
FastStonelmageViewer CBOOOJIHO pacipocTpaHseMas
FoxitReader CBOOOJIHO pacIpoCTpaHsIeMast
doPdf CBOOOIHO pacrpocTpaHseMas
'VLC media player CBOOOHO pacrpocTpaHseMas
ImageBurn CBOOOHO pacrpocTpaHseMas
IDjVu Browser Plug-in CBOOOIHO pacmpocTpaHseMast

9. MNHBIE CBEAEHUA

JlabopaTtopHbIii MPAKTUKYM BBITIOIHSAETCS WHAUBUAYATHHO KaXIbIM CTYAECHTOM
M0 «IMKJIOBOW» CXeMe: HalpuMep, OJUH CTYIEHT BBIMIOJIHSET JIA0OpaTOPHYIO paboTy
Nel2, apyroii - Nel3 u T.71., 3aT€éM OHU CMEHSIOTCS TIO KPYTY (B Ipeaesnax ukia pador;
B OJWH IHKJI BXOIAT JabopaTopHbIC padOThl, OOBEIWHEHHBIC OIHOW TEMAaTHUKOM,
HaIrpuMep, «KOMILJIEKCOHOMETPUUYECKOE TUTPOBAHUEY, «CIEKTPOCKOMUYECKUE METObI
aHaln3a» 1 T.I.).

B nauane cemectpa mnpemnoaaBaTellb COBMECTHO CO CTYJIEHTAMH COCTaBJISET
rpaduK BBHIMOJHEHHUS Ja0OpAaTOPHOTO MpaKTUKyMa I KaxJaodh mnoarpynmbl. [lpu
COCTaBJICHMM Tpaduka BBINOJIHEHUS J1A0OPATOPHOTO TMPAKTUKYMa HEOOXOIUMO
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YYHUTHIBATh TAK)KE HAIWYUE «IHEH CHaum» - 3aHATHSA, KOTOPBIE OTBOMSTCS ISl CAAYU
BBITIOJTHEHHBIX J1a00PATOPHBIX padOT U PENICHHS PACYCTHBIX 3a71a4.

3amura jaboparopHOW pabOTBI MPOBOMUTCSA IO  CICAYIOMICH  CXeMe:
npencTaBieHne (€ciim HY)KHO C TOSICHEHUSMH) CTYIACHTOM OTYeTa O pe3yibraTax
nabopaTopHOi pabOTHI, NPOBEpKa MpernojaBarejieM MPaBWIBHOCTH PE3YJbTaTOB
nabopaTopHOi paboOTHI, coOeceloBaHUE MO TEOPUU W TPAKTUKE METOJa aHajau3a,
JeKalero B OCHOBE BBHIMOJNHEHHUS JaHHOW JabopaTopHOi paboOThl, pelieHUEe
pacyeTHBIX 3aja4 10 JJaHHOH TeMe.



