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PaGouasi nporpamva aucuuminnbl IIPAKTUKYM 10 AHAJIMTUYECKOM
XMUMHHM cocraBieHa B COOTBETCTBMM C (eyiepalbHbIM [OCYAAPCTBEHHBIM

o0Opa3oBaTeNbHBIM CTaHAApTOM BbIciero obpasoBanus (PI'OC BO) mo
HanpasieHnto noarotosku 04.03.01 Xumus

[Iporpammy cocTaBuia: a

INounnok T.b., noueHT Kadeapsl aHATUTAYECKONH XUMKH, /7/
K.X.H., JOLIEHT et
(

Pa6oyas nporpamma guciumiiasl [IPAKTHKYM T10 AHAJIMTUYECKOM
XUMMW yTBepieHa Ha 3acelaHNH Kadepbl AHATATHYECKOW XUMHUH
npotokos Ne 7 « 17» anpens 2025 r.

3aBeayrounii Kadeapoi aHaTUTHYECKOH XUMUH =
npodeccop Temepraimes 3.A. @%

VYTBepik/aeHa Ha 3acelaHii yueOHO-MeTOXNYeCKOH KOMUCCHH ¢akynbreTa
XUMHUM U BbICOKMX TEXHOJIOTHH

npotokon Ne 7 « 24» ampens 2025 r. -
[Npencenatens Y MK ¢dakynpreTa AOUEHT becnanoB A.B. C/

PelieH3eHTRI:
D.A. AJleKcaHapoBa, I.X.H., mpodeccop Kadeapbl HEOPraHUYECKOH
1 aHanuTuyeckoi xumun KyoI'AY



Pa6ouas nmporpamMMa JUCLMIUIAHbL AHAJIMTUYECKAS XMW
COCTABJICHA B COOTBETCTBUM ¢ (he/IepaibHbIM rOCY 1apCTBEHHBIM
06pa3oBaTeIbHBIM CTaHIapTOM BBICIIETO o6pazosanus (PI'OC BO) no
HAIPaBJIeHUIO MOArOTOBKH 04.03.01 Xumus

[TporpaMmy cocTaBuia:
[Tounnox T.5., 1o1eHT Kadeapsl AHANIUTAYECKON XMMUH, // ?

K.X.H., 1OLEHT ’”/VU

PaGouas rporpamMma AUCIATIIAHEI AHAJIMTUUECKAA XMUA
yTBEepIK/1eHa Ha 3acelaHuu xadenpsl AHaJIUTHYECKOM XHMUHU
npotokon Ne 7 « 17» anpens 2025 .

3apenytoiuii Kadeapon aHATUTHIECKON XUMUN

npodeccop Temepaauies 3.A.

VTBepiK/eHa Ha 3acelaHuu y4eOGHO-MEeTOIMYECKON KOMHUCCHH dbaKynpTeTa
X¥{MHUM 1 BBICOKUX TEXHOJOTHH

mpotokon Ne 7 « 24» arpens 2025 1. <
[Ipencenarens Y MK daxyiprera JOLCHT becnanos A.B. 7~

PelieH3eHThL:
3 A. AnekcaHaposa, 1.X.H., mpopeccop kadeapbl HeOPraHUIECKOH
1 ananurtuueckoit xumun KyolAY



Pabouasi nporpamMma nMcUMnIHHBL «3allUTa MHTEIIEKTYAIbHOH COOCTBEHHOCTH
COCTaBJICHA B COOTBETCTBHHU C (peliepalbHbIM TrOCYIapCTBEHHBIM 00pa30BaTelh-
HBIM CTaHIapToM Bbicuiero obpasosanus (PI'OC BO) no nampasneHuio noxro-
ToBKH 27.03.01 Crannapru3salus 1 METPOJIOTHsI.

IIporpammy cocraBuna: .
IIpenonasareinb Kieukuna A.IL %

Pabouas nporpamma AMCIUIUIMHEI «3aIMTa UHTEIUIEKTYAIbHOH COOCTBEHHOCTHY
YTBEP)KJI€HA Ha 3acelaHuy Kapeapbl aHAIUTUYECKON XUMHH

nporokos Ne 7 ot 17 anpens 2025 r. 7;’

3asenytouero kapenpoit Temepnaies 3.A.. 7
v/

YTBepi/ieHa Ha 3ace/laHud y4eOHO-METOANYECKOM KOMUCCHH (aKyJIbTeTa X HMHH
H BBICOKHUX TE€XHOJIOTHH MpoTokoa Ne 7 ot 24 anpenst 2025 r. R
[Ipencenarens YMK daxynsrera becnanos A.B. (ﬁj

Pelien3zeHTnl:
Asneesa H.B., narenrHslit noepennsiii PO, per. 661

®ayna U.B., 1-p XuM. Hayk, TOLeHT, 3aB. Kadeapoil hu3HIecKoil XUuMuH

®I'BOY BO «Ky6I'Y»



PaGouass mporpamMma AMCUMIUIMHBL MeTonsl MACHTH()HKAUMH B AHATHTHYECKOH XHMMHH
COCTaBlIeHa B COOTBETCTBHHU ¢ (DeepabHbIM rocy1apCTBEHHBIM 00pa30BaTEIbHBIM CTaHAaPTOM
BhICIIEro 00pa3oBaHus mo HanpasieHuio noarotopku 04.04.01 Xumus, yTBEPKIEHHOTO
npukazom Muno6puayku P® Ne 655 ot 13.07.2017.

[Iporpammy cocTaBua:
i / ez, -
npodeccop kapeaprl aHanuTHdeckoi xumuu  T.I". Llomko -

Pa6ouasi mporpamMmMa yTBEpKIeHa Ha 3ace/laHuy Kadeapbl
ananuTH4Yeckoil xumun 17 anpesns 2025 r., npotokon Ne 7

3apeayrouii kadeapoi 7

1.X.H., npodeccop Temepnames 3.A.

YTBepiK/eHa Ha 3acelaHHH y4eOHO-METOMYECKOH KOMUCCHH (haKybTeTa
XHMHH M BBICOKHX TexHosoruii 24 anpenst 2025 r., mpotoko Ne 7.

[Tpencenarens YMK ¢axynbrera XHMHH U BBICOKHX TEXHOJIOTHH <
nouent becnanos A.B. i 5

-
DKCnepr:

JI-p XuM. Hayk, ipoeccop, npopeccop Kadeapbl CTAHAAPTH3AUMHA, METPOIOTHH U YIIPABICHUA
KAYeCTBOM MHCTUTYTA MHUILEBOH MpoMbIieHHOCTH KybaHckoro rocy 1apcTBEHHOTO
texronornueckoro yuusepcutera H.K. Ctpuxon



Pabouas nporpamMma nuctuminHel «KBamuMeTpus» cocrasiieHa B COOTBETCTBUH
C (enepanbHBIM roCyIapCTBEHHBIM 0GPA30BATENBHBIM CTaHJAPTOM BBICILLETO

obpasosanus (PI'OC BO) 1o HallpaBJIEHHUIO  MOATrOTOBKM  27.03.01
CraHjapTH3aLus ¥ MeTPOIOTHS.

[TporpamMmy cocrapuna:
H.B. Kucenesa, 1oueHT kadeapsl aHATUTHIECKOH XMMUH, KAHTMIAT

XUMHYECKUX HAYK, IOLEHT T %

Pabouas nporpamma nucnurinHbl KBajinMeTpus yTepik/ieHa Ha 3ace/[aHum
Kageapsl aHAIUTHYECKOH XUMUH
nporokodt Ne 7 ot 17 mas 2025 r.

L

3aBenyroluui kadenpoii (paspadorurka) Temepuaiies 3.A. /

YTBep:K/1eHa Ha 3acelaHui yueOHO-METOIMUYEeCKOM KOMUCCHH (haKybTeTa
XUMHUHU M BbICOKMX TEXHOJOTHH

npotokos Ne 7 ot 24 anpens 2025 r.

[Tpencenarens YMK dakynerera becnamoB A.B. ——

Kanj. xuM. HayK, JOLEHT /Q,v).»/

PelienseHr:

JlopxkukoB K.H.. 3amectuTens HauanpHUKA aenapramMeHdTa kouTposruiuara [TAO
«KybanbaHepro»



Pabouas nporpamma rocysapcTBeHHOH HMTOroBOIl AaTTecTalHu ('MA) cocraBnena B
COOTBETCTBUH ¢ DefepanbHbIM IOCY/IapCTBEHHBIM 00PA30BATENLHBIM CTAHIAPTOM BBICIIENO
o0pasoBaHHs MO HamnpaBjieHMIO noAroToBku 27.03.01 Crannaprusaiuss M METPOIOIHs,
YTBEP3ICHHBIM IIPHKa3oM MunucrepeTa 06pazosanus u Hayku PD ot 07.08.2020 Ne901.

[Iporpammy cocraBuu: /

3as. kadenpoit ananuTHYeCKOH XuMun 3.A. Temepaatues A
NOLEHT Kadenps! ananuTuueckol xumun H.B. Kucenesa 7 “%"%’/_ 7

Pabouas mporpamMma rocy1apcTBeHHOW HTOrOBOH arTecTalMu OOGCYKIGHA Ha 3ace/aHuu
Ka(eapbl aHAIMTHYECKOH XUMHU

nporokos Ne 7 ot 17 anpens 2025 r.

3asenyromuit kadeapoi

AHATHTHYECKOH XUMHUH

I-p. XMM. HayK, rpodeccop / 3.A. Temepaaruen

yTBep)KJ:(eHa Ha 3acegjaHuu yqeﬁHO—METOL{quCI{Oﬁ KOMHCCHH d)aKyﬂbTeTa
XMMMH H BBICOKMX T€XHOJIOrHH nnpoTokos Ne 7 ot 24 anpens 2025 r.
[pencenarens YMK (akynbTeTa XHMUM M BRICOKMX TeXHONOTMi <

KaHJ. XMM. HayK, foueHT Becnanos A.B. s
[

Pelienzenr:

3aBenyromas HaydyHbiM 1eHTpoM «Bunonmenme» [yryukuna Taresna IMeanosua joktop

CelILCKOXO3SIHCTREHHLIX Hayi, npotbcccop, 3ac.ny>1cel—11—1b1ﬁ ACATCIIE HAYKH K}’GE.IIPI



Pabouas mporpamma ucHunIHHEI «ObecneveHne KayecTBa JIOrMCTHYECKUX
ONepalui» COCTaBI€HA B COOTBETCTBHUH C (besepanbHBIM  TOCYNAPCTBEHHbIM
00pa3oBaTesbHbIM  CTAHAAPTOM  BBICIIETO obpaszosanus (PI'OC  BO) no
HalpaB/icHUIO moaroroBku 27.03.01 Crangaptusanus u METPOJIOT s

ITporpammy cocraBuna:
H.B. Kucenesa, nouent kadenpsi AHAJIMTHYECKOH XMMUH, KaHMJAT XUMHYECKUX

HaykK, JOLIEHT X/’f' B
Wz M%/

Pabouas nporpamma nucuunamue «ObecrieyeHne KayecTBa JIOTUCTHYECKIX
OIepalMiy yTBepXkJeHa Ha 3acelaHiu Kadenpel (pa3paGoTurka) aHAIUTHYECKOH
XUMHUH

[Tpotokon Ne 7 ot 17 anpens 2025 r. .
3aBenyromuit kabenpoii (paspaborunka) Temepnaies 3.A. %

YTBepK/ieHa Ha 3acelaHlt y4eOHO-MeTOANYECKON KOMUCCHH (dakyybTeTa XUMUU U
BBICOKHX TEXHOJIOTUM

npotokos Ne 7 ot 24 anpens 2025 r.

[lpencenarens YMK c¢akynbrera Becmanmos AB. ————

KaHJ. XMM. HayK, JIOLIEHT "

Peuiensenr:

Kaunn. mex. nayk, npodeccop Poccuiickoit AkaneMuu ectecTBO3HaHMS,
3aM. JIUpeKTOopa IIEHTpa KOOPJUWHAIIHU TIOJIEPKKH 3KCTIopTa KpaCHo,uapcxoro Kpas

A.C. PorapeHnko



Pabo4as nmporpamma aucimmmunasr Metosp: MOJIEKYJISIDHOTO aHalu3a B AHATMTHYECKOH XHUMHH
COCTAaBlICHa B COOTBETCTBHU ¢ (De/lepalbHBIM TOCYIAPCTBEHHBIM 00pa3oBaTeNbHBIM CTaHAAPTOM
BBICLLIETO 00pa30BaHus MO HANpPaBICHHIO MOAroTOBKH 04.04.0] XHUMHS, YTBEPIKIEHHOTO MPHUKA3OM
Muno6prayxu P® Ne 655 ot 13.07.2017.

[Iporpammy cocrasua:

KaH/1. XHUM. HayK, TOUeHT Kadenpsl ananutuyeckoii xumun H.B. Kucenesa

o Ficest~

Pabouas mporpamma yreepikiena Ha sacenanun kadeapbl AHATHTHYECKON XHMUM
17 anpens 2025 r., npotokon Ne 7.

3aBenyroumii kadeapoi (Beimyckarommeii)

I.X.H., npodeccop Temepaames 3.A. ,6@ /

YTBepx/ieHa Ha 3aceJaHuH yueOHO-MEeTOANYECKO KoMHceHH (aKyibTeTa
XHMUH ¥ BBICOKHX TexHONOrui 24 anpesns 2025 r., npotokoa Ne 7.

lpencenarens YMK dakynpreTa XuMuM U BBICOKMX TEXHOJIOTH
JE—

JoueHT becnanor A.B. L/Z

Penenszenr:

Ocenenuesa M.B., 10kTop TexHHYECKMX HAYK, JOLEHT, HAYATBLHUK YIpPaBJIEHHs OpraHu3almeit
HaydHoH nestensHocTH OT'BOY BO Ky6I'TY



Pabouas nporpamMa AuCHMIUIMHEL « METOBI U CPEICTBA U3MEPEHMI M KOHTPOJIS
cocTaBlieHa B COOTBeTCTBMM ¢ DejepalibHbIM  TI'OCYIAPCTBEHEBIM

0o0pa3oBaTe/IbHBIM CTaHAAPTOM  BBICIIETO 00pa3oBaHUsl IO HAaIpaBIIEHHIO
noarotoBkH 27.03.01 Cranpaptusanus U METPOJIOTHS.

[Iporpammy cocraBuia:
H.B. Kucenesa, nouent kadeapsl aHATUTHYECKONH XUMUH, KAHIHIAT XUMHUYECKUX

HayK, JOLEHT
sy —

Pabouas nmporpamMma aucuuniauHbel « MeTobl ¥ cpeicTBa U3MEPEHUH U KOHTPOJIs»
yTBEpIK/I€Ha Ha 3aceaHuu Kadeapsl (pa3paboTuKKa) aHATUTUYECKOH XUMUU
npotokosn Ne 7 ot 17 anpens 2025 r. =

3aBenyroluid kadeapoi (paspadborunka) Temepnpawes 3.A. , /

VTBepKaeHa Ha 3acelaHiy yaeOHO-MeTOAMYECKOH KOMUCCHH (aKyibTeTa XUMUH
1 BBICOKMX TE€XHOJIOIMH
nporoxon Ne 7 ot 24 anpenst 2025 r.

IIpencenatens YMK dakynbrera becnanos A.B %

KaHa. XMM. HaYK, JOLEHT

PelieH3€eHT:

JIOKTOp XMMHUYECKHX HAYK,
npodeccop kadeapsl CTaHAAPTUZALMH, METPOJIOTHH
u ynpasienus kadectsom @PI'BOY BO KyoI'TY H.K. Crpuxos



Pabouas mporpamMma AHCUHMIUIMHBI «AYIHT CHCTEM MEHEPKMEHTAa KayecTBay
cocraBjieHa B COOTBETCTBMM ¢  (eflepalibHBIM  OCYAaPCTBEHHBIM
0OpasoBaTellbHbIM CTaHAApTOM BbicuIero obpasosanus (PIOC BO) 1o
HanpasieHuIo NoAroToBku 27.03.01 - CtanmapTusauus 1 METPOJIOTHS.

IIporpammy cocraBuia:

H.B. Kucenesa, noueHT kadeapbl aHATUTHYECKOH XMMHUHU, KAaHAUAAT XUMHUUECKHX

HayK, TOLIEHT ‘%ffﬁ

Pabouas nporpamma aucumminHel KBanumeTpus yTBepIeHa Ha 3acelaHuu
kadenpsl (pazpaboTunka) aHATMTHYECKOW XUMHUH

npotokoJ Ne 7 ot 17 anpens 2025 r.
R

L_‘\
3aBenyloumi kadenpoit (paspadboruuka) Temepnaies 3.A. /

YTBepkK/eHa Ha 3aceJlaHUK yueOHO-MEeTOIMYECKOH KOMUCCHHM (aKyIbTeTa XUMHUH
1 BBICOKMX TEXHOJIOTUM

nporokoi Ne 7 ot 24 anpens 2025 r.
[Tpencenarens YMK daxynsrera becnanos A.B.
KaH/. XMM. HayK, JTOLUEHT

PeuenzeHnr:

Co6oneB K.W., renepanbhbiii gupektop OO0 «PYCCKHI TOPI'OBBIM JIOM»



Pabouas nporpamma mucuuninmue: «AHaJUTHYECKas clysx6a NPEANPUATHS U
AHAJIMTUYECKUI  KOHTPOJIbY  cOCTaBjeHa B COOTBETCTBHUM ¢ (enepalibHBIM
FOCYNapCTBEHHBIM 00pa30BaTe/IbHBIM CTAHAAPTOM BBICLLIETO obpasosanus (GPI'OC BO)
O HanpaBAE€HHUIO MOAroToBKH 04.03.01 Xumus

IIporpammy cocrasua:
H.B. Kucenesa, nouenr Kadeapbl aHATHTHYECKOI XUMHH, KaHIM1aT XUMHYECKHX HayK,

AOUEHT Z /'ZW?/

Pabouas nporpamma mucuuminsel «Ananmuriueckas CyK0a NPEANPUATHS U AaHATUTUYECKHUT
KOHTPOJIb» YTBEPIK/IEHA Ha 3acelaHkH Kadephl (paspaboTunka) aHAIMTHYECKOH XUMHU
[Iporokon Ne 7 ot 17 anpens 2025 r.

3aBenyromuii kadenpoii (paspaborunka) Temepaiues 3.A. = /

YTBepiK/ieHa Ha 3acelaHuK y4eGHO-METOIMYECKOH KOMUCCHH (axynbTeTa XUMHUHU U
BBICOKMX TEXHOJIOTHIA

nporokost Ne 7 ot 24 anpens 2025 r. S

[Ipencenarens YMK ¢akyibrera becnanos A.B. %

KaH/. XUM. HAYK, JOLEHT '

Penensenr:
KaHAMIaT XMMHUYECKHUX HayK, 3aBeyromas Jadoparopueit OO0
«XuMAHanUTHK» bo3una T.B.



Pabouas mporpamma mnpoussoncteenHoii NPaKTHKH  (NPeAAUITIOMHON MNPaKTHKH) COCTABIeHAa B
COOTBETCTBHM ¢ (DelepalbHBIM  IOCYAPCTBEHHBIM 00pa3oBaTeNbHBIM  CTAHIAPTOM  BBICIIErO
00pa3oBaHMs 10 HANpPAaBIECHHIO TOJrOTOBKM 04.03.01  Xumus, YTBEPXKACHHOIO  MPHKA30M
Munobpnayku PO Ne 671 or 17.07.2017.

[Iporpammy coctaBuu:

/_
3aB. kadeapoil aHaNMTHUECKOH XuMuH 3.A. Temepnauies /

Houent kadeapsl aHATMTHYECKOH XUMHH, KAHANIAT XHMHUECKHUX Hayk, nouent H.B. Kucenena

ros

PaGouast nporpaMma npon3BoICTBEHHOH (IIpeAAMIIIOMHO#) IIPAKTHKH
YTBEpIK/IeHA Ha 3acejaHMM Kaeapbl AHAINTUYECKOH XUMHHU
nporokon Ne 7 ot 17 anpenst 2025 r.

3aBenyromui kapeapoi (pazpadoruuxa) Temepaaier 3.A.

YTBepik/eHa Ha 3acelaHul yueOHO-MEeTOMHUECKONH KOMHCCHH
(hakynbTeTa XUMHH U BBICOKHX TEXHOJOTHH
npotokos Ne 7 ot 24 anpens 2025 r.
[Ipencenarens YMK ¢daxynsrera becnanos A.B.

PeueH3eHT:
Kanaunar xuMHYeCKUX Hayk,
3aB. 1ab. OO0 «HUM ITHI» J.A. Bo3uu



Pabouas nporpamMma Jucuumingn «MeTononoruueckue 0CHOBbI OLICHKH COOTBETCTBHSY
COCTaBJICHA B COOTBETCTBMH C (henepanbHbIM rocy/1apcTBEHHBIM 00pa3oBaTeIbHbIM CTaHJIapTOM

BbICIIero obpasosanus (PI'OC BO) no Hampasienuto noarotosku 27.03.01 «Cranmaprusanus
¥ METPOJIOTHSI».

IIporpammy cocrasuna:

AOLEHT Kadeapbl aHATHTHYECKOH XUMMH, W ' H.B. Kucenesa
KaHAu1aT XUMHYECKHUX HAYK, JOLEHT A

Pabouast iporpamma aucumuniuib «MeTO0I0rHYECKHE OCHOBBI OLEHKH COOTBETCTBH
YTBEPIXK/ICHA Ha 3acelaHui KadeApbl aHATHTHYECKOH XUMHH
npotokosn Ne 7 ot 17 anpess 2025 r.

e

3aBeyrowuit kadenpoi 74 3.A. Temepuaiiien

YTBEpK/IEHa Ha 3acelaHHU YueOHO-METOIMYECKOH KOMUCCHHU (PaKyIbTETa XUMHH U BBICOKHX
TEXHOJIOTHH, npoTokoa Ne 7 ot 24 anpess 2025 r.

[Ipencenarens YMK daxynbrera, %
K.X.H., JOLUEHT Becranos A.B.

Peuenzenr:

nepsbiit npopektop Y10 «DHepreTuyecKni MHCTUTYT IOBBILIEHUS KBATH(PHKAIMN
[TAO «Kybaubanepro» Yepubix JLIL.

9]



Pabouass nporpamma juCHMIUIHHBL MEXKIyHApOAHAs TNPAKTHKA OUEHKH COOTBETCTBHS MU
YUpaBJIEHUs KAaueCTBOM COCTaBlIEHA B COOTBETCTBHM C (elepalbHBIM TOCYAAPCTBEHHBIM
00pa3oBaTesbHBIM  CTAHAAPTOM  BBICHIEr0 0OpPa30BaHUs (PI'OC BO) no wanpasieHuio
noaroroeku 27.04.01 Craunaprusaiims 1 MeTposiorus (ypoBeHb MarucTpaTypsl)

[Iporpammy cocraBuia:
H.B. Kucenesa, noueHt xadeipbl aHaTHTHUICCKOH XHMHH, KAHIMIAT XHMUUIECKHX HayK,

JOLEHT W
/

oY

PaGouast nporpamma ucuumEsl «MesK1yHapoaHas NPaKTHKA OLEHKA COOTBETCTRHS 1
YNpaBJIEHHs KaUE€CTBOM) YTBEPIKACHA Ha 3aCelaHuH KadeApbl aHATUTHYECKOH XUMUH
npotokos Ne 7 ot 17 anpens 2025 r.

3apenyrommi kadenpoit  Temepnaimes 3.A.

VTBepikaeHa Ha 3aceJaHHH yueOHO-METOIMYECKOH KOMUCCHH (hakynbTETa XMMHH M BBICOKHUX
TEXHOJIOTHH

npotokos Ne 7 ot 24 anpens 2025 . -
Ilpencenarens YMK ¢akynbrera becnianor A.B. @/
KaHjl. XHM. HayK, JOLEHT W
PenenzeHnr:

KaH/M/JIaT XMHMHYECKHX HayK, 3aBeayloias J1adboparopueit OO0
«XuMAHanutuK» bo3una T.B.



Paboyas mporpamma rocymapcTBeHHOH —HTOrOBOM arrectauud  (I'MA) cocraBnena B
COOTBETCTBHH ¢ DelepalibHbIM rOCYIapCTBEHHBIM 06PA30BATENLHBIM CTAHJapPTOM BBICILIErO
oOpasoBaHusi 10 HampasieHuro noArotoBkn 04.03.01 Xumus. YTBEPIKIACHHBIM PHUKA30M
Muno6puayku PO Ne 671 ot 17.07.2017: npopuIbL AHATUTHYECKAS XHMHS.

ITporpammy cocrasunu:

/

3ag. kaenpoil ananuTHyeckoi xumun 3.A. Temepaaies 5"/

H.B. Kucenesa, noueHT kadenpsl aHaiuTHISCKOM XMUMAM, KAHIMAAT XUMHUYECKHX HayK,

JOLEHT %/%%,

Pabouast iporpamma rocynapcTBeHHON HTOrOBOI aTTeCTalMK YTBEPIKICHA HA 3aceaHiH
Ka(enpel aHanuTHUecKkoi Xxumun 17 anpeins 2025 r., mpotokon Ne 7.

3aBeyrolui kadeapoii
IL.X.H., npogeccop Temepnaier 3.A.

YTBepiKaeHa Ha 3acelaHHH yueOHO-MeTOAHIeCKO# KOMHCCHH (aKysbreTa
XUMHH M BBICOKHX TeXHOJIOTHI 24 anpenst 2025 r., nmpoTtokon Ne 7.
Ipencenarens YMK daxynbrera XHMUH U BBICOKMX TEXHOJIOTHH

noueHT becnanoes A.B. i%’

PenenzeHr:

Kanauaatr XuMHUYECKHX HaVYK.
sap. s1a0. OO0 «HHH ITHI» J.A. Bo3un



Pabouass nporpamma AUCLHUIITAHBI  «YTIpaBlieHHE  Ka4yecTBOMY COoCTaBleHa B
COOTBETCTBHH C (eepalibHbIM FOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIaAPTOM
BBICLIEro oOpaszoBanust (P OC BO) no wanpasnenuio noarorosku 27.03.01 -
Cranpaprusanus u METPOJIOrus. |

IIporpammy cocrasuna:

Houent kadenpsl ananuriyeckoii XHUMHH, K.X.H. %M% Kucenesa H.B.

Pabouas nporpamma aucumminme: 00Cyx/IeHa U yTBepIKIeHa Ha 3acellaHuu Kade ipel
AHAJIMTHYECKON XUMUU

Hporokon Ne 7 or 17 anpesns 2025 rona 7
3asenyrommii kadenpoii % Temeppaiues 3.A.

YTBepkIeHa Ha 3acellaHUM y4eGHO-MEeTONHYECKON KOMHCCHM baxynbrera XUMuu u
BBICOKHX TEXHOJIOTUH
ripoToko Ne7 ot 24 anpens 2025 rona

—

ﬁpencenaTenb YMK axkynsrera C% becnanos A.B.

Penensenr:

Cobones K.I., _ 5
»renepaibhbii nupexrop OO0 «PYCCKUM SKCITOPTHBIMA JIOM»



Pabouas mnporpamma aucimIHLE «Bceobuiee ynpasnenue kavyecTroM
COCTaBICHA B COOTBETCTBMM  C benepanbHbIM FOCY1apCTBEHHBIM
0bpa3oBaTebHbIM CTaHlapToM  Beicliero obpaszosanus (PI'OC BO) no
HanpaBiIeHHIO MoAroToBku 27.03.01 - Crannapruzanus u METPOIOTHS.

IIporpamMmy coctaBuna:

HouenT kadenper aHamuTHYECKOH XUMHH, K.X.H.

W Kucenera H.B.

PaGouvas nporpamma pucumminme 00Cy)KIleHa W yTBepKJIeHa Ha 3aceiaHum
Ka(epbl aHATUTHYECKOH XUMUH
npotokost Ne 7 ot | 7anpens 2025 r.
3asenyroumii kadenpoit

Temepnames 3.A

7

YTBepK/leHa Ha 3acelaHUM y4eGHO-MEeTONHYCCKOI] KOMHCCHM (akyibTeTa
XHMHH U BBICOKHX TEXHOJIOTUI
nporokos Ne 7 ot 24 anpens 2025 r.

[Ipencenarens YMK dakynbrera C—é; 4 becnanor A.B

Penenzenr:

Cobones K.., renepanpHbrit mpektop OO0 «PYCCKHUU DKCIIOPTHBIN
JAOM»



Paboyas mporpamma jucimniunbl «MeTpooruyeckiue acrnekTs ylpaBJIeHHUs]
Ka4ecTBOM» COCTABICHA B COOTBETCTBUM € (heJIePanbHBIM [OCYNAPCTBEHHBIM
o0Opa3oBaTebHbLIM CTaHJ1apTOM BbICIIETO  00OpaszoBaHusl (ProcC
BO) 1o nanpasnenuio noarorosku 27.04.01 - CrangapTasaims u METPOJIOTHUS.

IIporpammy cocrasuia:

H.B. Kucenena, K.X.H., IOUEHT W’

Paboyas nmporpamma aucHuILIHEEl «MeTPOIOrHYecKue acneKThl YIPABIeHHS

Ka4eCTBOMY» YTBEPK/JEHA Ha 3ace/laHuH Ka(eapbl aHATUTUYECKOW XUMUK [IPOTOKOIT
Ne 7 ot 17 anpens 2025 r.

3aBenyroluid kadbeapoi Temepnaries 3.A.

YTBepXK/eHa Ha 3acelaHUK y4eOHO-MEeTOMUECKON KOMUCCHH (DaKyIbTeTa X UMUK
¥ BBICOKHX TEXHOJIOTHI npotoko Ne 7 ot 24 anpens 2025 .

[Tpencenarens YMK dakynabTeta A becnanos A.B.

Peuensenr:

Co6ones K.U., renepansubiit qupektop OO0 «Ceprexc-FOI»



Pabouas mporpamma cdakynbratisa «l ocynapcTBeHHOE peryjiMpoBaHue B
BOTIpOCAX ~ Ka4eCTBa» COCTaBJI€HA B COOTBETCTBHHM C  (enepasbHbIM
roCcylapCTBeHHBIM  0OpaszoBaTebHBIM  cTangaprom (PIOC  BO) o
Hanpas/ieHHIo noarotoBku 27.04.01 CrangapTu3anust U METpPOJIOTHUsl.

[Iporpammy coctaBuna:
HoueHT kadenpbl aHATHTUYECKOM XUMUM, K.X.H Kucenesa H.B.

Pabouas mnporpamma aucuMiiMHel «l'oCylapcTBEHHOE perylidpoBaHHE B
BOINPOCAX Ka4yecTBa» YTBEpPXkJEHAa Ha 3acelaHud Kadeapbl aHaTMTUYECKOi
XUMUH, npotokon Ne 7 ot 17 anpens 2025 rona.

3aBenyromuii kadenpoii e e

AHAIIUTUYECKON XUMHUU / Temepnawes 3.A.

YrBepkaeHa Ha 3ace/laHuM y4yeOHO-METOJMYECKOHW KOMHCCHH dhakynbpreTa
XMMHH U BBICOKHX TEXHOJIOTHH

npotokost Ne 7 ot 24 anpena 2025 roja. ;

[Tpeacenarens YMK ¢akynerera becnanos A.B.

Peuensenr:

Co6ones K.U., renepanpusiii tupexktop OO0 «Ceprekc-HOI™»



Pabouas nmporpamma JucUMIUIMHBEL «COBpEMEHHBIE METOJIbl AHATUTHYECKOW XMMMM»
COCTaBJIEHA B COOTBETCTBUHM C (helepajibHBIM TI'OCYAapCTBEHHBIM 00pa30BaTEIbHBIM

cranaaproM Beiciuero oOpazoBanus (PI'OC BO) no HampaBieHHMIO IOATNOTOBKH
04.03.01 Xumus

[IporpamMmy cocTaBuia:
H.B. KuceneBa, 1oueHT Kadeapbl aHATUTUYECKOW XUMUH, KaHUIaT XUMUYECKUX

HayK, JOLEHT

PaGouas nporpamMma QUCUMIUTUHBI «COBPEMEHHBIE METO/IbI AHATIHTHYECKOH XUMHUH»
yTBepKJeHa Ha 3acelJaHun Kadeapbl (paspaboTyrka) aHATMTHYECKOH XMUMHH
[Tporokon Ne 7 ot 17 anpens 2025 1.

3aBenyroumii kadeapoit (paspadorunka) Temepnaies 3.A.

YTBep:KA€HA Ha 3aCe/IaHUN yueOHO-METOAMYECKOI KOMHCCHI (bakynbTeTa XMMHUH 1
BBICOKUX TEXHOJIOT Ui

nporokon Ne 7 or 24 anpenst 2025 r. s
IIpencenarens YMK ¢akyiprera becnanos A.B. ﬁ%
KaH/1. XUM. HayK, JOLICHT :

PelieH3eHT:

Kanauaar XMMUUYECKHUX HayK,
JOLEHT Kadeapbl CTaHIapTU3aALMK, METPOJIOTHHU U YTIPABICHHA KaICCTBOM
®I'BOY BO «Ky6I'TY»  T'ysux T.B.



Pabouas nporpamma nucuunmHb [Ipo6neMbl OLEHKM COOTBETCTBHS COCTABIEHA B COOTBETCTBHH
C (heepalbHBIM TOCYJAPCTBEHHBIM 00Pa3’oBATE/ILHBIM CTAHIAPTOM BBICIIEr0 0OpPA30BaHMs
(®I'OC BO) no nanpasnenuto noarotosku 04.03.01 Xumus (yposeHs GakanaBpuara)

[Iporpammy cocraBuia:
H.B. Kucenesa, 1oneHT kadeapbl aHamuTHYECKOM XUMHUH, KAHIAIAT XUMUYECKHUX HayK,

JOLCHT E
iy~

Pabouyast nporpamma aucumninuer «IIpo6ieMbl OLIEHKH COOTBETCTBUS Y YTBEPIKACHA Ha
3aceaHuy Kade1pbl aHATUTHYECKOH XHMHH
npotoxon Ne 7 ot 17 mas 2025 r.

3asenyromui kapenpoit Temeppames 3.A.

YTBepiaeHa Ha 3ace/laHuH YueOHO-MeTOAHYECKOH KOMUCCHH (haKy/IbTeTa XHMUH M BBICOKHX
TEXHOJIOTUH

npotokoa Ne 7 ot 24 anpenst 2025 .

[Ipeacenarens YMK dakynbrera becnanos A.B. Cﬁ,
KaH/. XMM. HayK, JIOLEHT = ’

PereHzeHT:
KaHau[aT XMMHYECKHX HayK, 3aBenyrouas gadoparopueil OO0
«XHUMAHaAIUTHK» bozuna T.B.



Pabouas nporpamma pucimmiIMHL (pakynbraTBa) «OlUEHKA COOTBETCTBHS
NPOAYKUHH M YCIYr» COCTaBJieHAa B COOTBETCTBHH ¢ (henepaabHbIM
FOCYIapCTBEHHBIM 00pa30BaTEeIbHbIM CTAHAAPTOM BBICILETO obpazoBanus (GI'OC
BO) no nanpasnenuto nonrorosku 27.03.01 «CraniapTi3anus ¥ MeTpoJIOrusy.

[Iporpammy cocrasuna:

H.B. Kucenesa, nouenr KadeIphl aHATUTHYECKOH XHMHUH, KaHIu1aT

XMMHYECKHUX HAYK, JOLIEHT W

Paboyas mnporpamMma AUCHMIUTHHBI (pakynpTaTBa) «OLEHKAa COOTBETCTBHS
MPOAYKLIMH U yCIIYI» yTBEPXK/IeHa Ha 3acelaHiu Kadeapbl aHATHTHYECKOH XUMHM
nporokos Ne 7 ot 17 anpens 2025 r.

3aBenyloluuii kadeapoit -7
aHaJIMTHYECKOM XUMHH : Temepnames 3.A.

YTBepxaeHa Ha 3aceaHuu Y4eOHO-MEeTOIHYECKOH KOMUCCHH (hakybTETa XUMUHU H
BbICOKHX TEXHOJIOTHH
npotokoi Ne 7 ot 24 anpens 2025 r.

IIpencenarens YMK ¢akynsrera becnanor A.B.

. Peuensenr:

Cobones K.H., renepanbubiii gupexrop OO0 «Ceprexc-FOI



Pabouas nporpamma  aucummvmE «Merponoruueckoe u  HOopmarHBHOE
obecriedeHre Ka4yecTBa MPOAYKIMM H YCIYr» COCTaBlIeHa B COOTBETCTBUU ¢
(henepanbHBIM  rOCYHAPCTBEHHBIM 00pa3’oBaTeNbHBIM  CTAHAAPTOM  BBICLIETO
obpazoBanus  (PI'OC BO) no wHanpasnenmio noarorosku 27.03.01 -
Crannaprusauus u merponorus.

IIporpammy cocraBuna:
H.B. KuceneBa, nouenr Kaeapel aHAIUTHYECKOIH XHUMHM, KaHWOaT

XMMHYECKHUX HAYK, JOLIEHT %%/

Pabouas nporpamma aucuunimnub obcyaeHa u
YTBEPXK/I€HA Ha 3aCeIaHuu Kadeapbl
AHAJTMTHYECKOH XMMHH 1poTokos Ne 7 ot 17
anpens 2025 r. —Z

-

7

3asenyromuii kadenpoii 2 Temepnaries 3.A.,

VTBepx/ieHa Ha 3aceNaHMM Y4eGHO-METONUYecKoil KOMHCCHHU  (akyibreTa
XUMHH U BBICOKUX TEXHOJIOTHI
ITporokon Ne 7 ot 24 anpens 2025 r.

[pencenarens YMK dakynsrera (/(% becnanos A.B.

PeneHsenr:

Cobone K.I., renepanbHbiii aupexrop OO0 «Cepreke-HOI™»



Paboyas mporpamMma Mpou3BOACTBEHHOM NPAKTUKH (TEXHOJIOTHYECKOM MPAKTUKH) COCTABIIEHA B
COOTBETCTBHM ¢ (DelepalbHbIM TOCYJapCTBEHHBIM 00pa30BaTe/IbHBIM CTAHAAPTOM BBICILETO
obpasoBanus 10 HanpasiaeHur noarotoBku 04.03.01 Xumus, yTBep:KAECHHOTO IPHKA30M
Muno6puayku PO Ne 671 ot 17.07.2017.

[IporpamMmy coctaBuia:

H.B. Kucenesa, nouenT xadeapsl aHATMTHYECKON XUMHH, KaHIHIAT XUMHYECKUX

HayK, JOLEHT W

Pabouas nporpaMma yTeepiK/ieHa Ha 3acelaHiH Kadeapsl

aHanuTHYecKo#i xumun 17 anpens 2025 r., npotokon Ne 7.
3aBenyromunit kadenapoi '
1.X.H., npogeccop Temepnaiies 3.A.

YTBeprkneHa Ha 3acefaHun yueOHO-MeTOAHYecKoi koMuccuu dakybreTa
XMMHH U BBICOKHX TexHolorui 24 anpens 2025 r., nporokosa Ne 7.
[Ipencenatens YMK ¢akynbTeTa XMMHM U BBICOKUX-F@XHOJIOTHH

noueHT becmanos A.B. é_‘

o

PerienzenT:

Bepuukosckuii A.B.. renepansHblit qupektop, OO0 «Cucrtemaldko»



COOTBETCTBUH ¢ (henepanbHbIM FOCYIapCTBEHHBIM  0OpPa30BaTE bHBIM CTaHaapTom
BbICIIEro oopazoBanus (OI'OC BO) no nanpasnenuto noxrorosxu 27.04.01
Cranpapruzauus u METPOJIOTrHUsl

ITIporpammy cocrasua:
Jlouent kadenps ananuTHyeckoi XHMHH, K.T.H. Jlantesa O.T".

Pabouas nporpamma aucimmmmg «Peumxunnpuur OusHec-npoueccosy YTBEpx/IeHa
Ha 3acenanuu kadeapel (paspaboruunka) ananuruyeckoii xumuu [Iporokon Ne 7 ot

17 anpens 2025 r. —
3aBeIyroLmii Kadeapoii (pa3zpaborumka) Temepnaiuer 3.A. %

YTBepikiena Ha 3aceqanuu Y4eOHO-METOMYECKOH KOMHCCHU bakynereTa xUMUM u
BBRICOKHX TEXHOJIOTHI nipoTokos Ne 7 ot 24 arnpens 2025 r.

Hpencenarens YMK dakyisrera :
KaHa. XHM. HayK, noueHT becnanos A.B. C é
—

Peuensenr:

Coboses K.H.,
reHepanbHbli 1upexktop OO0 «PYCCKU SKCTIOPTHELIH JTOM)»



Pabouas nporpamma nucuuniume «CoBpeMeHHBIE TEHACHLHH B obecreyeHun
KauecTsa pOMyKLUMI) COCTAaBICHA B COOTBETCTBHH C (heliepalbHbIM roCy1apCTBEHHbIM
00pa3oBaTebHBIM CTAHIAPTOM BBICIICTO obpasosanus (PI'OC BO) no HarpaB/IeHUIO
noarotoBku 27.03.01 - Crangapruzauus u METPOJIOTHSI.

IIporpammy cocraBuna:

HoueHT Kadenpsl anannTuueckoi Xxumuu, K.1.1. Jlarnresa O _1/7/
Q.

Pabovas nporpamma nucummingm obCyk/leHa W yTBepK/leHa Ha 3acelaHnu Kage/po
aHAJIMTHYECKON XUMHUU
Ilporokon Ne 7 ot 17 anpenst 2025 .

/

e

Vi

3asenyroummit kaenpoii Temepaaiies 3.A.

YTBepK/ieHa Ha 3acellaHUU YYeOHO-METOAMYECKON KOMUCCHHM (akynbreTa XxumMru
BEICOKHMX TE€XHOJIOTHM
npotokoil Ne 7 ot 24 anpens 2025 r.

————

[Ipencenarens YMK tdaxynbrera becranos A.B. C_\‘)’"

Peunensenr:

Cobones K.1., renepanbhsiit qupexrop 000 «PYCCKUN SKCIIOPTHBIM JIOM>



Pabouasi nporpamma «HMupopmanronnas MO/IICPIKKA MPOLECCOB KUZHEHHOI'O I[HKJIa
MPOAYKIIMA»  COCTaBJI€HA B COOTBETCTBHU ¢ (benepanbHbiM rOCYIapCTBEHHLIM
obpazoBarenbHBIM CTaHAapTOM BbICIIEro obpasoBanust (GIOC BO) no wanpasnenuio
fonrotosku 27.04.01 Cranpaprusanus u METPOJIOTHS

[Tporpammy COCTaBUJII(M): o
AOLEeHT, K.T.H. O.I". JlanTera

Pabouas nporpamma aucuumimmss «HMHpopmannonnas nopaepxkka JKLID» yreepikiicua
Ha 3acelaHnu KadeApbl aHATTUTHYIECKOH XUMMH

npotokost Ne 7 ot 17 anpenst 2025 s
3asenyroumii kadeapoit aHanuTHYECKO] xumun Temepnaier 3.A. "
_ Y77

YTBepkaeHa Ha 3acenaHuu Y4€OHO-METOIMYECKOH KOMUCCHH dakynbreta xumun wu
BBICOKMX T€XHOJIOIHH
nporokoa Ne7 ot 24 anpensn 2025

[Ipencenarens YMK dakynsrera Becnanos A.B. | gc %

PenienzeHTsr:
Hosxunkos K.H., HauanbHuK npousBoacTBeHHOr0 otaena [TAO «Pocceri Kybanb»



Pabouasi nporpamma «MeHEKMEHT M MapKeTHHI» COCTABIEHA B COOTBETCTBHM C
(beslepalIbHBIM  TOCYIApCTBEHHBIM  0GPA30BATENbHBIM CTaHJAPTOM  BBICILIErO
odpasosanus (PI'OC BO) no nanpasienuio noarorosku 27.04.01 Cranpapruszanms u
METPOJIOT S

[Iporpammy cocraBuii(u): -
O.I'. JlanteBa, QOLIEHT, K.T.H.

Pabouas nporpamma pucumnauubl «MeHemKMEHT U MapKeTHHI» yTBepXkJeHa Ha
3acelaHuu Kaepbl aHATUTHYECKOH XUMHK
nporoxos Ne 7 ot 17 anpens 2025

. . =
3aBeyromui Kadeapol aHaTUTHYECKOW XHMUU Temepnauies 3.A. ‘%

YTBepKieHa Ha 3acelaHud y4eGHO-METOIMYECKOH KOMHCCHH (haxyiaprera XUMHM U
BBICOKHX TEXHOJIOTHH
npotokos Ne7 ot 24 anpens 2025

[Tpencenatens YMK dakynbrera Becnianos A.B. g

[

PeueHseHnTsl:
Hosxukos K.H., HauansHuk npoussoacTeenHoro otaena [TAQO «Pocceri KybGanb»



Pabouas nporpamma «Monenuposanue OHM3HEC-NPOLIECCOBY» COCTABIICHA B COOTBETCTBUH
¢ (enepanbHBIM  rOCYIapCTBEHHBIM 00pa3oBaTeNbHBIM  CTAHIAPTOM  BBICITICIO
obpaszosanus (OI'OC BO) no HallpaBiieHHtO noarotoBku 27.04.01 Cranpaptuzanus u
METPOJIOTHSI

[Iporpammy cocraBun(u): e
O.I'. JlanteBa, AOLEHT, K.T.H.

Pabouas nporpamma mucumminael «Monenuposatue Ou3Hec-npoLeccoB» yTBepKIeHa
Ha'3aceaHuM Kadeapbl aHATUTHYECKOH XUMUK

rpotokost Ne 7 ot 17 anpens 2025 _—
5 . o =5
3aBenyromuii kadeapoil aHATUTHYECKOH XUMUH Temeppnames 3.A. e
Z

YTBepK/eHa Ha 3acellaHUU y4eGHO-METOAMYECKOH KOMHCCHU dakynbTeTa XUMHM W
BBICOKMX TEXHOJOIMH
nporokon Ne7 or 24 anpens 2025

——

[Ipencenarens YMK ¢akynbrera Becrnianos A.B. . %X

PeuenseHThl:
Josxukos K.H., Hauanbhuk npoussoactennoro otiena [TAO «Poccery Kybanby»



Pabouass nporpamma «OcHoBbi (opmupoBanns cucrem kauecTBay cocTaBjieHa B
COOTBETCTBHM C (ellepallbHbIM TOCYAapPCTBEHHBIM 00pa3oBaTeNbHbIM  CTaHapTOM
BbIcLIero obOpaszoBanus (DI'OC BO) mno wHanpasnenmio noarorosku 27.03.0]
Merponorus, cranmaprusarus u ceprudukanus (ypoBeHs OakanaBpuara)

[Iporpammy cocrasumn(u): e
JlanreBa O.I'., noueHT, K.T.H. [L
[

Paboyas nporpamma aucuurimael  «OCHOBEI bopmMUpOBaHUS cHCTEM KadecTBay
YTBEPIK/ICHA Ha 3acelaHHuU Ka(eapbl aHATUTHYECKONM XUMUK
npotokos Ne 7 ot 17 anpens 2025

3aBenyromuit  kadeapoil aHANUTUYECKOH XUMHU Temepnamer 3.A. ﬂ
y

YTBepKlleHa Ha 3acefaHuM y4eGHO-METOAMUECKOH KOMUCCHH (bakynbreTa XUMHUU W
BbICOKHX T€XHOJIOT'MH
nportokos Ne 7 ot 24 anpens 2025

H—?eacenaTenb YMK daxynbrera becnanos A.B. &\
a —

PelLieH3eHThl:
Hosxukos K.H., HauanbHuk npoussojcteentoro otnena [TAO «Pocceru Kybanb»



Heau n 3212494 M3y4YeHUs1 TUCHUILINHBI (MOTYJIs1).

1.1. Heap aucuuniuHbl: ¢GopMHpoBaHHE 0a30BBIX 3HAHWW O BHJAAX U CIOCOOax
XMMHUYECKOTO aHaJIM3a, METOJax OINpEACICHUs COCTaBa BELIECTB, BHIPAOOTKAa KOMILIEKCA
COOTBETCTBYIOIIMX yMEHUW U HaBBHIKOB U (opmupoBaHue oOHIENPOPECCUOHANBHBIX U
npo(ecCHOHANBHBIX KOMIICTCHIIMNA I YCIICITHOTO OCYIIECTBICHUS MPO(ecCHOHATBLHOM
JIeATEIbHOCTH.

1.2. 3agaum AUCHUILIHHBI: WU3YYCHHE OCHOB TECOPHH XHMHUYECKUX, (PHUIUKO-
XUMHUYECKHX U (PU3NYECKUX METOJOB aHAJIM3a PA3NIMYHBIX 00BEKTOB, MPHOOpPETEHUE HABBIKOB
XUMHUYECKOTO IKCIIEPUMEHTA, HABBIKOB PabOTHI HA COBPEMEHHOH yueOHO-HAYyYHOM ammaparype
U Ha CepuiHOH ammaparype, NpPUMEHSEMOM B aHATUTUYECKUX M (DU3MKO-XUMUYECKUX
UCCIIEIOBAaHMAX, U3YYeHUE OCOOCHHOCTEN aHaJIM3a Pa3InyHbIX OOBEKTOB.

1.3 MecTo qucunnIMHbI (MOIYJisl) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl.

Juctumimza «IIpakTHKyM N0 aHAIUTUYECKOW XUMHUM» OTHOCUTCS K 0053aTE€IbHON YacTH
brmoka 1 "Jlucumrumnel (Moxynu)" ydeOHOro IiaHa HampabieHus mnoarotoBku 04.03.01
Xumus. B coorBercTBUM ¢ pabodnM y4eOHBIM IJIAHOM JUCHUIIIMHA U3ydaeTcs Ha 2 Kypce o
ouHOI popme 0Oydenus. Bun mpomexyTouHOM aTTecTaliu: 3a4erT.

MHpopMallMOHHO U JIOTHYECKH CBs3aHa CO CIACAYIOMIMMH JUCIUILIMHAMH:

- AHaniuTHYeCKask XUMUS;

- du3nyeckre METOJIbI aHAJIN3a,

- Heopranunueckas xumus;

- [IpakTHKyM 110 HEOPraHUYECKOU XUMHUH;

- dusuka;

- MaremaTuKa;

- Guznueckas Xumus;

- [IpakTHKyM 11O PU3NUECKON XMUMUU;

- Opranuyeckas XuMus;

- [IpakTHKyM 11O OPraHUYECKON XUMHUH.

1.4 IlepevyeHb MJIaHMPYeMbIX pe3y/JbTATOB 00y4YeHHs IO JAMCUMILIMHE (MOIYJI0),
COOTHECEHHBIX ¢ IUIAHHPYeMBbIMH  pe3yJbTAaTaAMHM  OCBOEHUSI 00pa3oBaTeJLHOI
NpOrpamMmbl.

N3yuenne panHOM yuyeOHOW AWCIMIUIMHBI HAIMpaBieHO Ha (GOPMHUPOBAHUE Y
oOyuaromuxcs obmernpodeccnonansuoit kommnereHuu OIK-2:

Ko u HanMeHOBaHHE WHANKATOPA Pe3ynbTarhl 00y4eHUs MO AUCIHUITITNHE
JOCTH)KEHHS] KOMIETEHIIUU (3Haem, ymeem, é1adeem)

OIIK-2: Cnioco0eH NMpoBOAUTH ¢ COOJII0IeHHEM HOPM TeXHUKH 0€30MacHOCTH
XMMHYeCKHMI IKCIIePUMEHT, BKJIIOYasl CHHTE3, aHAJIU3, H3yYeHHe CTPYKTYPbI M CBOICTB
BellleCTB M MaTepUAaJI0B, HCCIeJ0BAHMe MPOLECCOB € UX YYacTHeM

HNOIIK-2. 3HaeT NPUHITUITEI OCHOBHBIX METOJ/IOB MCCIIEIOBAHMS COCTaBa
Hcnons3yeT 3HaHUS B | BEIIECTB U MaTEepPHANIOB; HA3HAUYEHUE U MPUHIUIIBI paOOThI
00JIaCTH XUMUYECKOTO arraparypsl, HpI/IMeHSICMOI\/Jl B AaHAJIMTUYCCKUX UCCICIOBAHUAX

aHaJin3a JJId U3yUCHUs YMeeT caMOCTOSITEILHO BBIIIOJIHATh HECIIOKHBIE aHaJIn3kI,
CoCTaBa, CTPYKTYPhLI U YUYUTBIBATH CHCL[I/I(I)I/IKy aHAJINTUYECKOM 3a7a9u npu BBI60pC METoJa
CBOICTB BEIIECTB U XHUMHUYCCKOT'O aHaJIn3a aHaJIu30B.

MaTepHaloB Brnaneer HaBpikamu pabOTHI B XUMUYECKOU TaOOpaTOpuH,
TEXHUKOU JTaOOpaTOPHBIX paboT; 0a30BHIMU HABBIKAMHU
WCIIOb30BAHUSI COBPEMEHHOM ammapaTypbl Py MPOBEACHUU
HAaYYHBIX UCCIIEIOBAaHUI




PesynpTaTthl 00y4eHHs IO JUCIUILIMHE JOCTUTAIOTCS B paMKax OCYIIECTBICHHS BCEX
BUJIOB KOHTaKTHOM H CaMOCTOSTENbHOM paboThl oOOydyaroumxcs B COOTBETCTBUH C
YTBEP)KJICHHBIM Y4E€OHBIM IUIAaHOM. VHIMKATOPHI OCTMKEHUS KOMIIETCHIIMHA CUHUTAIOTCS
c(hOpMUPOBAHHBIMU MPU JOCTHKEHUH COOTBETCTBYIOIIUX PE3Y/IbTaTOB O0yUEHUSI.

2. CTpyKTypa U cojep:KaHHue TUCHUIIUHBI.

2.1 Pacnipenesienne TPyA0EMKOCTH JUCHHUILINHBI IO BHIaM padoT.

O6mast TpyAo€MKOCTh JUCHMIUIMHBI cocTaBisier 8 3ad.en. (288 wacoB), ux
pacmpezenieHue Mo BuaaM padboT IPeCTaBICHO B TAOIHIIE

By yueOHol paboThl Bcero CemecTtphbl
4acoB (gacer)
3 4 - -
KoHTakTHasi padoTa, B TOM YHCJI€: 204,4 | 102,2 | 102,2
AyauTtopHble 3aHATHS (BCero) 204 102 102

B ToM uncie:

3aHaTHs JICKIIMOHHOTI'O TUIIa

3aHATHS CEMHHAPCKOTO TUIMA (CEMUHAPHI, TPAKTUYECKUE
3aHATHA)

JlaGoparopHbie 3aHATHUS 204 102 102

WNnas koHTaKTHAs padora:

KonTtpoins camocrostensHo# padoTsl (KCP)

ITpomexyTtounas arrectauus (VMIKP) 0.4 0,2 0,2
CamocrosiTeibHasi padoTa, B TOM YHCJIE: 83,6 5,8 77,8
Kypcosas paboma - - -
Ilpopabomxa yuebHozo (meopemuueckozo) mamepuana 40 40
Buinonnenue unousudyanvuwix 3a0anuti (n0020moexa 10 10
coobwenul, npeseHmayuil)
Pechepam
Iloozomoska k mexyujemy KOHmMpOO 33,6 5,8 27,8
KountpoJb:
IToaroroBka K 3K3aMeHy
O011as TPyI0EMKOCTh UYac. 288 108 144
qac B TOM unciie KOHTaKTHAsI 204.4 102,2 | 1022
pabora
3a4. e]I. 8 3 5

2.2 Coaepxanue TUCHHUINIUHBI:

Pacnpenenenue BUJIOB y4eOHOW pabOTBl U MX TPYIOEMKOCTH MO paszzenaMm (Temam)
JVICTIATUTAHBIL.

Paznensl (TeMbl) AMCLHUILIMHBL, H3y4aeMble B 3 cemecTpe (ounas ¢hopma)
[Mpumeuanue: JI — nmexumu, 13 — nmpaktuyeckue 3ausatus / cemuHapsolJIP — nmabopaTopHbie
3anaTus, CPC — camoctosiTennpHas paboTa CTyAeHTa

KonunuecTBo yacos

No

a3- HanmeHnoBanue pasnenoB AynauTtopHas Breaynuropnas
pena (Tem) Bcero abora pabota
8 A1 | m3 | Jap CPC

1 2 3 4 5 6 7

2 MeTtposiornueckue OCHOBBI 7 5 1

XUMHYECKOTO aHaIn3a




KonnuectBo yacoB

pj;ri_ HaumenoBanue paszaeinos AynuropHas Bueaynuropnas
ena (Tem) Bcero paboTa pabota
JI 113 JIP CPC
3 [Tpo6GooTbop u 4 4
poOONOArOTOBKA
OcHOBHBIE 32aKOHOMEPHOCTHU
4 MPOTEKAHUS XUMHUECKUX 9 8 1
peakuuii. 3aKOH AEHUCTBUS
Mace
OCHOBHBIE THITBI XUMUYECKUX
5 peaKkuuii B aHaJIUTUYECKOM 9 8 1
xumun. KucnoTHo-ocHOBHBIE
peakuuu
TurpumeTpuyeckrue MeTOoIbI
6 aHanuza. Kucnorno-ocHoBHOE 14 14
TUTPOBAHUC
7 OkuCIUTENBHO- 6 6
BOCCTAHOBUTEIIHHBIC PCAKITHH.
OxkucinuTenpHo-
8 BOCCTAHOBUTEIIEHOE 11 10 1
TUTPOBAHUE
g | Pearwim 11 10 1
KOMIUIEKCOOOpa30BaHusl.
10 Kommnekcomerpuueckoe 10 10
TUTPOBAHUE
11 [Ipoueccol ocaxaeHus u 8 8
COOCXKJICHUS
12 | OcagurenbHOE THTPOBAHHE 6 6
13 I'paBumeTprUecKkuil METON 12.8 12 0.8
aHaym3a
Hmoeco no oucyuniune: 102 5,8
Paznensl (TeMbl) AMCLHUIUINHBL, H3y4aeMble B 4 cemecTpe (ounas ¢hopma)
Ne KonnuecTBo yacos
pa;- HaumenoBanue pazzaenon AynauTopHas CamocrosiTens
fena (Tem) Bcero pabota Has paboTta
JI 113 JIP
1 2 3 4 5 6 7
Knaccudukanus
WHCTPYMEHTAILHBIX METOJIOB.
AHanUTHYECKUN CUTHAIL.
1 OCHOBHBIE TIPUEMBI ITepexoa OT 5 9 4
BEJTMYHHBI AaHATTUTHYECKOTO
CUTHaJIa K KOHIICHTPAIIHH.
I'pagyupoBoYHbBIE (HYHKITUH.
®DoH 1 c1TOCOOBI €ro CHUKEHUS




No KonnuecTBo yacos
a; HaumenoBanue paszaeios AynuropHas Camocrosrens
;I[)ena (Tem) Bcero pabota Hasi paboTa
JI 113 JIP
CrneKkTpoCKONuYeCcKre METOAbI
aHaJIn3a. DJIEKTPOMarHUTHOE
U3Jy4EeHUE U ero
2 yHeHue 10 4 10
B3alMO/JICHICTBUE C BELIECTBOM.
CriekTpbl aTOMOB M MOJIEKYJI
MeTtop1 a0COpOLIMOHHOM
3 A POl 30 26 10
CHEKTPOCKOIIUU
Meroasl SMUCCHOHHOMN
4 A 14 10 10
CHEKTPOCKOIIUU
DNEKTPOXUMHUYECKUE METOIbI
18. P A 20,8 24 18,8
aHaIn3a
XpomarorpaduuecKkue METOIbI 34 26 14
5 aHanu3a. Macc-CrieKTpoMeTpus.
XpomaTo-Macc-ClIeKTPOMETPUS
5) TepMuueckue MeToabl aHanu3a 7 4 3
Mertobl pa3neneHus u
6 KOHLIEHTpUpoBaHusi. OCHOBHbIE 12 6 8
00BEKTHI aHATH3a
Hmoeo no oucyuniune 102 77,8
2.3 Coaeprxanue pa3aeioB JUCHUIIHHBI:
2.3.1 3aHATHSA JEKIMOHHOT0 THIIA — He PelyCMOTPEeHbI
2.3.2 3aHATHS CEMHHAPCKOI0 THIIA — He NMPeyCMOTPEHbI
2.3.3 JlaGopaTopHbIe 3aHATHS.
3 cemecTp
®opma
Ne Tembl 1a00paTOpHBIX paboT TEKYIIETO
KOHTPOJISI

1 3 4

1 |TexHuka 1abopaToOpHBIX pabOT B AHATTUTUYECKOH J1abopaTOpHH. 3amura JIP
JpoOHbIit 1 cucTeMaTH4eCcKHii aHanu3. BaxkHeline kauecTBeHHbIE
peakuny KaTHOHOB.

2 |BaxHeiimme KaueCTBEHHBIE peakuu aHHOHOB. KoHTpobHas 3amura JIP
IpaKkTUYecKas 3ajjaya Ha ONpeielIeHne KaTHOHOB M aHHOHOB B CMECH.

3 |Pemenue pacyeTHBIX 3aa4 10 TeMaM «XHUMHUYECKOE PaBHOBECHE. Pacuernbie
Kucnotrno-ocnoBHble peakiuu. Pacuer pH BoJHBIX U HEBOJHBIX 3aJaHHS
pacTBOPOB KHUCIIOT, OCHOBaHUH, aM(poauToB. bydepHbie pacTBOpPBI». 3amura JIP

4 |KucnotHo-ocHOBHOE TUTpOBaHue. [lepBUyHbIE U BTOPUYHbIE PacuerHbie
cTaHapThl. [IpUroToBiIeHNE U CTaHIAPTU3ALIUS PACTBOPA IIETOYH. 3aJJaHUs

3amura JIP




ocaaka.

5 |OnpeneneHue CUIBHOM KUCIOTHI B pacTBope. OnpeneneHue PacueTHbie
KHCJIOTHOCTH MHILIEBOTO MPOAYKTA METOJOM KHUCIOTHO-OCHOBHOTO 3a/1aHust
TUTPOBaHUs. PacyeT pe3yapTaToB mpsiMOro, 00paTHOTO, 3amura JIP
3aMECTUTEIHLHOTO TUTPOBAHUS.

6 |OmnpenenceHue a30THOUM U OOPHOU KUCITIOT MIPH UX COBMECTHOM 3amura
MPUCYTCTBUU. PacueT KpUBBIX KHCIIOTHO-OCHOBHOI'O TUTPOBAHUS. JIP

7 |OmnpenencHuie kapOOHATA U MIEIOYH IMPU KX COBMECTHOM MpucyTcTBUU. |3amura JIP
Pacyer nHAMKAaTOPHBIX OMIMOOK KHCIOTHO-OCHOBHOTO TUTPOBAHUSI.

8 |OmpeneneHue HaNPaBICHU OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX Pacuernbie
peaxuuii. [IpuroroBiieHne u craHapTU3alys pacTBopa IepMaHraHara |3aJaHus
KaJus. 3amura JIP

9 |IlepmaHraHaToMeTpUYECKOE ONPECICHHE JKele3a. 3anura JIP

10 |MaaukaToOpHBIE METOIBI PEOKC-THTPOBAHUS. PeTOKC-HHINKATOPEI.
buxpomMaTomerpuueckoe ornpeaenacHue xenesa ¢ 1upeHuIaMuHOM

11 |IIpuroroBieHHe U CTaHIAPTU3AIMS PACTBOpPA THOCYIb(aTa HATPUS. 3amura JIP
Honomerpuyeckoe OnpeaeieHue MeIU.

12 | KoMIUuIeKCOHOMETPUYECKOE OTIPEICICHNE KAIBIIUS U MAarHus B 3amura JIP
pacTBOpE MPU UX COBMECTHOM MPUCYTCTBUU. OIpeiesieHue KECTKOCTU
BOJIBI.

13 |OmnpeneneHue amrOMUHUS 0OOpaTHBIM TUTPOBAaHHEM. PacueT KpuBBIX 3amura JIP
KOMILIEKCOHOMETPUYECKOTO TUTPOBAHMSL.

14 |Meroasl Mopa, @onbrapaa u @asHca 111 GUKCUPOBAHUS KOHEYHON Pacuernsnie
TOYKHU TUTpoBaHus. OnpeneneHue XJIopuaoB MerogoM Mopa B 3a7aHus
MUIIEBOM IIPOAYKTE 3amura JIP

15 |HU3yuenue mpaBujI B3BEIIMBAHUS HA aHATUTUYECKUX BECax. Pacuernbie
I'paBuMeTpHUECKOE onpeeneHre xene3a. PacueT pe3ynbratoB 3a/1aHus
rpaBUMETPUYECKOTO aHanu3a. PacueT moreps 3a cueT pactBopuMoctu  |3amura JIP

Ko 6écem nabopamoprvim pabomam umeromes Memoouyeckue yKa3anus, YymeepircoeHHble Ha
kagedpe ananumuyecxou xumuu Kyol'y

4 cemecTp

dopMa TeKyIIero

No Tembl 1a0OpaTOPHBIX PabOT
KOHTPOJISL
1 3 4
1.|DkcTpakMOHHO-CIEKTPO(HOTOMETPHUUECKOE OIpeieTIeHHE 3amura JIP
He(TENPOYKTOB B MIPUPOJIHBIX Bojax MerooM MK-cnekTpockonuu
2 |3y4yenne mpuHIUIA pabOTHl aTOMHO-a0COPOIIMOHHOTO 3amuTa JIP

cnektpometpa ¢ OTA. Onpenenenue TSKEIOro MeTaia METOA0M
aTOMHO-a0COpPOIIMOHHOM CIIEKTPOCKONHUU. DKCKYPCHS B
71200paTOPHIO ATOMHOM CHEKTPOCKOITUHU




N3yuenne npuHLuna padoThl aTOMHOTO SMUCCHOHHOTO
CIIEKTPOMETPA C MHAYKTUBHO CBSI3aHHOM miia3Moil. OnpeneneHue
COCTaBa MOPCKOM BOJIbI METOIOM aTOMHOM SMHUCCHOHHON
CIEKTPOCKONNH. JKcKypeus B tadoparoputo MCII-aromHoiA
CIEKTPOCKOIIUU

3amura JIP

N3yuenue npuniuna paboTel S3HEPrOUCIIEPCUOHHOTO U
BOJIHOAMCIIEPCUOHHOTO PEHTI€HO(DITYOPECIEHTHBIX CIIEKTPOMETPOB.
Omnpenenenne Ka4eCTBEHHOTO U KOJIMYECTBEHHOT'O COCTaBa
METAJJINYECKOro CIuIaBa 0e3 pa3pylieHus npoObl. DKCKypCcus B
712a00paTOPHIO PEHTTEHOBCKOM CHEKTPOCKOITUHI

3amura JIP

Hacrpoiika pH-meTpa o 6ydepHbim pactBopam u onpenenenue pH
KOHTPOJIBHOTI'O PacTBOpA

3amura JIP

OHpeI[GJ'ICHI/IC HUTPATOB METOJA0OM pr[MOﬁ IMOTCHIUOMCTPHUH C
HUTPAT-CCIICKTUBHBIM 3JICKTPOJ0OM

3amura JIP

Onpe):[eneHHe KeJIC3a MCTOAOM IMOTCHIIMOMETPHUICCKOT'O
TUTPpOBAHUA

3amura JIP

Omnpenenenue CONSIHON KMCIOThI METOAOM KYJIOHOMETPUUYECKOTO
TUTPOBAHMSI

3amura JIP

OHpGZ[GJIeHI/Ie mejao4nu METOA0M KOHAYKTOMETPUUCCKOTO
TUTPOBAHUA

3amura JIP

10

OnpeneneHI/Ie MCAN MCTOJOM aMIICPOMETPHUICCKOI'O TUTPOBAHUS

3amura JIP

11

KayecTBeHHBIH aHaNM3 CMECH aMUHOKHCIIOT METOJIOM
TOHKOCJIOIHON Xpomartorpapuu

3amura JIP

12

OmpeneneHue STHIANETaTa U ATAHOJIA B CTOYHBIX BOAAX METOAOM
ra30Boil Xxpomarorpaduu

3amura JIP

13

W3ydenue npuHIMIA JEHCTBUSI Macc-CIEKTPOMETpa U
XpOMaTOMACC-CIIEKTPOMETPa. IKCKYPCHS B XpOMAaTOTpaduIeCcKuit
L[EHTP IKOJIOro-aHanuTU4eckoro nentpa Kyol'y

3amura JIP

14

N3ydenne nmpuHImna paboTsl CHHXPOHHOTO TEpMOAHATN3aToOpa U
nepuBarorpada. MccnenoBanue CBOMCTB TBEpAOro MaTepuania Ha
nepuBaTorpade. IKCKypcHs B 1a00OpaTOpUIo TEPMUUYECKOTO aHATH3a

3amura JIP

Ko scem nabopamopHvim pabomam umeromes memooudeckue yka3anus,

kagedpe ananumuyecxou xumuu Kyol'y

2.3.4 IlpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThI - HE TPEAYCMOTPEHBI

ymeepcoeHHble Ha

2.4 IlepeuyeHb Y4eOHO-METOAMYECKOI0 o0ecmeyeHUs] sl CAMOCTOSATEJbLHOI
padoThI 00y4arOIUXCH MO0 JUCHUIIHHE (MOAYJIIO)

[Tepeuensb yueOHO-METOMUECKOTO 00ECTIEUSHUS TUCITUTIAHBI
Ne Bun CPC 10 BBITIOJTHEHUIO CAMOCTOSITEIFHON paboThI
1 2 3
1 | [Ipopabotka yue6Horo |1. MeTtoamdeckue peKOMEHAAINN K OpraHu3alui ayIMTOPHOU 1
(TeopeTHdeckoro)  |BHEAYOUTOPHOW  (CaMOCTOATENbHOW) paboOThl  CTYJCHTOB:
Marepuaia Meroandeckue ykaszanms/ coct. T.II.  Cropoxenko, T.b.
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ITounnok, A.B. becnanoB, H.B. Jloza. — KpacHonap:
Ky6anckwuii roc.yn-t, 2018. 89 c.

2. T.b. Ilounnok, 3.A. TemepnaiieB. AHAUIUTHYECKAS XUMMUSI.
CriekTpoCKONUYecKre METOZbl aHajuu3a. YdeOHoe mocobue.
Kpacunonap, KyoI'Y, 2013.

3. T.b. [Ilounnok, 3.A. Temepnames. MonekynspHas
abcopbOrmonHas crekrpockonus. Kpacuogap, Kyol'y, 2016.

4. Y4eOHHMKH 1 3aJJaYHUKH U3 COUCKA OCHOBHOM JIUTEPATYPHI.

Brimonaenne
WHIUBUTYAJIbHBIX
3aJlaHuH, IOJArOTOBKA
COoOOIICHUI

1. Meroanueckrue peKOMEHIallMU K OpraHU3aliy ayIuTOPHOHN U
BHEAYJIUTOPHON  (CaMOCTOSITENIbHOM)  pabOThl  CTYJEHTOB:
Meroanueckue ykaszanums/ coct. T.II. Cropoxenko, T.b.
[Tounnokx, A.B. becnanos, H.B. Jloza. — KpacHonap:
Ky6anckwii roc.yu-t, 2018. 89 c.

2. T.b. Tlounnok, 3.A. TemeppaimieB. AHATUTHUYECKAST XUMHUS.
CriekTpocKonMyYecKre MeTOolbl aHanu3a. YdeOHoe mocobue.
Kpacunonap, KyoI'Y, 2013.

4. T.b. Ilounnok, 3.A. TemepnameB. MonexynsipHas
abcopOuunonHas crnekrpockonus. Kpacnonap, Kyol'Vy, 2016.

3. YueOHUKHU U 33JJaUHUKU U3 CITMCKAa OCHOBHOM JTUTEPATYPHI.

IToaroroBska k
TEKYILEMY KOHTPOJIIO

1. Meroanueckue peKOMEHJalluu K OpraHu3aliy ayIuTOPHOHN U
BHEAYJIUTOPHON  (CaMOCTOSITENbHOM)  pabOThl  CTYIIEHTOB:
merognyeckne ykazanus/ coct. T.II.  Cropoxenko, T.b.
ITounnok, A.B. becnanoB, H.B. Jloza. — KpacHonap:
Ky6anckuii roc.yn-t, 2018. 89 c.

2. T.b. Ilounnok, 3.A. TemepnaiieB. AHAUIUTHYECKAS XUMHUSI.
CriekTpoCKOIMYecKre METObl aHajuu3a. YdeOHoe mocobue.
Kpacnonap, KyoI'VY, 2013.

3. T.b. TIlounnok, 3.A. Temepnamen. MonekynsapHas
abcopOuunonHas cnektpockonus. Kpacnonap, Kyol'Vy, 2016.

4. Y4yeOHUKH U 3aJaYHUKH U3 CIIHUCKA OCHOBHOM JINTEPATYPHI.

VY4eOHO-METOMNYECKHE
YHUCcila UWHBAIANOB MW JINII

MaTepuaibl JUIsl CaMOCTOSITETbHOM paboThl OOyyaromuxcs u3
C OrpaHWYEHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3)

MpeaoCTaBJIAIOTCA B (bopMax, aIallTUPOBAHHBIX K OTPaHUYCHHAM HUX 300POBbSA U BOCIIPHUATHUA

uHpOpMaLUu:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B [1€4aTHOW (hopMe yBEIUYEHHBIM HIPUPTOM,
— B (hopMe 2IIEKTPOHHOI O TIOKYMEHTA,

— B (opme ayauodaiina,

— B ieyaTHOM (popme Ha s13b1ke bpaiins.

JUia U1 ¢ HapyIIEHUAMH ClIyXa:

— B TIe4aTHOM opme,

— B (hopMe 2JIEKTPOHHOTO IOKYMEHTA.
JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIBHOTO amnmnapara:

— B I1e4aTHoM (opme,

— B popMe JIEKTPOHHOTO IOKYMEHTA,
— B (popme ayamnodaiina.
JlaHHBII TIepeueHb MOXKET OBITh KOHKPETH3WPOBAaH B 3aBUCHUMOCTH OT KOHTHHTEHTA

o0yJaromuxcs.

3. OoOpa3oBaTeibHbIE
(Mmomy.Jist)

TEXHOJOIMH, NMPUMECHACMBIC IIPH OCBOCHHH AUCHHUIIJIUHBI
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B mnpomecce ocBoeHus naHHOW Y4eOHON NMCIMIUIMHBI MCIONB3YIOTCS CIEAYIOIINE
o0Opa3oBaTeNibHble TEXHOJIOTHH: CAMOCTOSATENIbHAs paboTa CTYyIEHTOB, IPYIIOBbIE TUCKYCCHH,
IPOBOIUTCS Pa300p MpakTHUECKuX 3agad. lIpeaycMOTpeHBl KOHTAKTHBIE Yachl, B PaMKax
KOTOPBIX MPENo/iaBareilb, C OJHOM CTOPOHBI, OKa3bIBAET MHAUBUYAJIbHbIE KOHCYJIbTALUU 10
XOJy BBIIIOJIHEHUSI CAMOCTOSITENIbHBIX 3a/1aHUM, a C IPYTrOil CTOPOHBI, OCYIIECTBISET KOHTPOJIb
U OICHMBACT pe3ylbTaThl ATHUX WHIUMBUAYaJdbHBIX 3anaHuil. [Ipumensercs oOcyxaeHue
pe3yibTaTOB pPabOThl CTYIEHYECKHUX HCCIENOBATEIbCKUX TPYII; HEKOTOpPhIe pa3ieibl
TEOPETHYECKOr0  Kypca  pacCMAaTpUBAKOTCA € HCHOJB30BAHMEM  ONEpEXAroLIei
CaMOCTOSITENIbHOW PabOThI: CTYJCHTHI MOJIYYAlOT 33JaHNEe HAa W3yYeHHE HOBOTO MaTepHaia Jio
€ro M3JIOKEHUS Ha JICKLUU.

B pamkax u3yuyeHHs IUCHUIUIMHBI IPEIYyCMOTPEHO MOCEIIEHUE J1abopaTOpuil DKOJIOTr0-
AQHAJIMTUYECKOTO IIEHTPA U IIEHTpa KOJUIEKTUBHOTO 1mojib3oBanust Kybanckoro
TOCYHUBEPCUTETA.

HJ’I?I JyI ¢ OIrpaHUYC€HHBIMU BO3MOXKHOCTAMHU 3J0POBbA INPEAYCMOTPEHA OpraHu3alusa
KOHCYHbTaHI/II\;I C UCITIOJIb30BAHHEM SHGKTpOHHOﬁ ITIOYTHI.

4. OueHo4YHble CpeACTBAa /JI1 TeEKYIIero KOHTPOJISI YCINEeBAaeMOCTH U
NPOMEKYTOYHOM aTTecTallul

OrneHouHble CpescTBa IpeJHa3HAueHbl JUIsl KOHTPOJISL M OLIEHKH 00pa3oBaTelbHbIX
JOCTH)KEHUH 00YYarouIuxcsi, OCBOMBIIUX MporpamMmy y4deOHoi mucuumiusbl «[IpakTukym mo
AHAIUTUYECKOU XUMHUM.

OneHouyHbIE CPECTBA BKIKOYAET KOHTPOJIbHBIE MaTEPUAJIbl AJIs IPOBEACHUS TEKYLIETO
KOHTPOJISI B (JOpME BOMPOCOB M 3aJlaHUM K 3aluTe Ja00paTOpHBIX padoT, U MPOMEKYTOUHOH
aTTecTanuy B GopMe BOIPOCOB U 33JaHUI K 3a4eTy.

IIpumepHbIe TEMBbI KPATKHX YCTHBIX COOOIICHMIA:

1. Oprannyeckuil 3J€KTpoaHaIN3 Ha MOAU(PUIIMPOBAHHBIX 3JEKTPOJaX: MOAXOIbI U
NIEPCIIEKTHUBBI.

2. MuKpo- ¥ HAHOYACTHIIFI B HEOPTAaHUIECKOM DJIEKTPOAHAIIN3E.

3. OpraHuueckue peareHThl B aHalIN3€e: COBPEMEHHbIE TeHICHIIUH.

4. Vicnonb3oBaHUE 3JIEKTPOIIOIMMEPU30BAaHHBIX MaTEPHAIIOB B COCTaBE
AIIEKTPOXUMHUYECKHE CEHCOPOB: MPOOIIEMBI U IOCTUKEHHUS.

5. CnekTpockonusi KOMOMHAIMOHHOTO PACCEsSHUSA: HOBOE 00 U3BECTHOM.

6. PaagnoakTHBalMOHHBIN aHAIN3: PaIMOAKTUBHOCTh Ha CIIy)KO€ aHAJIUTHUKOB.

7. CymnepTOKCHKaHTBI B 00BEKTaX OKPYXAIOIIeH cpeibl: aHAIUTUYECKUE MPOOIEMBbI U
peLIEHus.

8. AptoMaru3zanus J1a00paToOpHOTO aHATN3a — HAacTosIIIee U OyayIee.

9. CnekTpocKONMUYeCKHe METObI ONPEeNICHHs COCTaBa KOMILJIEKCHBIX COSMHEHUI.

10. CriekTpOCKONUYECKHE METOIBI ONPEACTICHISI KOHCTAHT YCTOMYNBOCTH KOMILIEKCHBIX
COCIMHEHU.

11. Coueranue xpomaTtorpaduu U CIEKTPOCKOINH: BO3MOKHOCTH U IIPEUMYILIECTBA.

12. KomnbproTepHble BO3MOKHOCTH 00€CIIeUeHHUs KauecTBa pe3yIbTaTOB aHAIN3A.

13. UneHTH(UKAINSA BEIIECTB U €€ HaIS)KHOCTD.

14. buoceHCcOpBl B COBPEMEHHOM aHaJIN3e.

15. TecT-MeToABI aHANU3a: OT JJAJIEKOTO MPOILIOro K HeAaIeKOMY OyIyIIeMy.

16. DnexTpoHHBIH HOC: (PaHTACTHKA MU PEaTbHOCTh?

17. DneKkTpOHHBI SI3bIK: 3aMEHST JIU TPUOOPHI JIFOIeH?

18. buonornueckue METO bl aHATTU3A.

19. JIpa B 0;THOM: IIPEUMYIIIECTBA M JOCTI)KEHUSI KOMOMHUPOBAaHHBIX METOJIOB aHAITN3A.



20. MUKpOBOJTHOBOE U3ITyYCHHE B aHAJIH3E.

21. TloBeimeHne HPOPMATUBHOCTHA METOAa COBPEMEHHON XpoMaTorpadun — myTu
peLIeHHS.

22. llBeToMeTpusl B aHAJIM3€E: BCE JIM MBI 3HAEM O LIBETE.

23. IIpo60oT6Oop 1 MPOOOMOATOTOBKA MPUPOAHBIX BOJ — HET JIM IOJBOIHBIX KAMHEH?

24. Vcropus pa3BUTHS KAYeCTBEHHOT'O aHANIN3A.

25. Uctopus pa3BUTHS XMMUYECKUX METOJIOB aHAJIM3a.

26. Vcropus pa3BUTHS CHEKTPOCKOITMYECKUX METOOB aHAIN3a

ITosHbIi NepeyeHb J1a00PaTOPHBIX PA0OT M KOHTPOJIBHBIX BOIIPOCOB K HUM
3 cemecTp

JlabopaTopnasi pabora Nel

Tema: Texunuka nabopamopuvix pabom é ananumuyeckou nadopamopuu. /[poonwiii u
cucmemamuyeckuil ananus. Basxicneiiniue kauecmeennuvle peakyuu KamuoHoe.

1. Amnamutuueckas peakuus. AHAJIATUYECKHME NpU3HAKU. UYyBCTBUTEIBHOCT U
CEJIEKTUBHOCTh AHAJIMTUYECKON PEaKIUU.

2. JIpoOHBIN ¥ CUCTEMAaTUYECKUI aHAJIHU3.

3. [IpyHUMM fesieHns: KATHOHOB U @aHMOHOB Ha aHAJIUTUYECKUE FPYIIIIbL.

4. Pa3nu4Hble CXEMbI CHCTEMATUYECKOI0 aHAJIN3a KaTHOHOB.

5. KucnoTHo-1meno4Hasi cxema pasfefieHusi KaTHOHOB. |IpuHaIIe:)KHOCTh KaTHOHOB K 1-6
AHAINTUYECKUM TpyIIaM. [ pynnoBsie peareHTsl.

5. BaxHeiilne Ka4eCTBEHHbIE pEAKIIMY KATUOHOB 1-6 aHAIUTUYECKUX TPYIII.

JlaGoparopHasi padora Ne2

Tema: «Bascueiimue xauecmeennvie peakuyuu anuonos. Komwmponvnaa zadaua na
onpeodenienue KAMuoOHa U AHUOHA 6 COCIMAge COUY»

1.TlpuHnun pa3feneHus: aHWUOHOB HAa AHAIUTHYECKHE TPYINbl B 3aBUCUMOCTH OT
pacTBOPUMOCTH BAKHEHUIIUX COEANHEHHUM.

2. [IpuHaaneXHOCTh aHHUOHOB K 1-3 aHaTUTHYECKUM Tpynnam. [ pynmoBbie peareHThI.

3. Baxknelimue KaueCTBEHHBIC peaKIIM aHUOHOB 1-3 aHATUTUYECKHUX TPYIIIL.

4.VI310KUTe X0 CUCTEMATUYECKOT0 aHaIM3a B MPOIlecce ONMpeaeNeHUs] KaTHOHA U aHMOHA
B COCTaBE COJIH.

JlabGopaTopHnas padora Ne3

Tema: «Pewenue pacuemnvix 3a0au no memam «Xumuuecxkoe pasnogecue. Kuciomno-
ocnoenwvle peakyuu. Pacuem pH 600Hbix u HeeO0OHBIX pacmeopos Kuci0m, OCHOBAHUIL,
ameponumos. Bygepnvie pacmeopo.

1. Chopmynupyiite 3akoH nedcTByrommx macc. [lokaxute aeiicTBUE 3TOTO 3aKOHA Ha
KOHKPETHBIX IPUMEPAX.
2. TepMomuHaMHU4ecKas, pealbHasi W YCIOBHAas  KOHCTAaHTHl  paBHOBecus. DakTopHI,
BIIMSIOLINE HA UX BEJIUYMHY.
3. AktuBHOCTH NOHOB. Koad¢umment aktuBHocTH. oHHAs cuita pacTtBopa. Pacder noHHoi
CHJIBI pacTBOpa U KOA(PPHUIIMEHTOB aKTUBHOCTH HOHOB.
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4.KospduiueHT KOHKYpHUpYIOLIEH peaklinu U MOJIbHAs 107 MOHA. BBIBO/ ypaBHEHUI 1s
pacueta  MOJBHOM  J0OAM  HMOHOB B YCIOBUSX  IPOTOHUPOBAHHUS  H
KOMIUIEKCOOOpa30BaHUsI.

5.KoHcTaHTa 1 cTeneHs AUCCOIMALMU IeKTpoiInTa. 3akoH pa3dapnenus OcTBaibaa.

6. laiiTe ompeneneHne KUCIOTHl U OCHOBAHMS C TOYKH 3PEHHUS MPOTOJUTHYECKOUW TEOPUH
bpencrena-Jloypu. IlpuBeaute npumepbl HEUTPaNbHBIX M 3apsDKEHHBIX KHUCIOT U
OCHOBaHUM.

7.TloHsiTHE O CONPSKEHHOW KMCIIOTHO-OCHOBHOM TPOTOJIMTHYECKOM 1ape. [Ipumepsr.

8. ABronporonu3. Koncranra aBronporonusa. Inons! muonus u auara. [Ipumepst

9.PaBHoBecus B pactBopax amdonutoB. BeiBenure dhopmyny ans pacuera pH B pactBope
amdonura. [Ipumeps.

10. [IpuBeauTe mpUMEphl U HAMUIIUTE YPAaBHEHUS DPEAKIMil B3aUMOJCHCTBUS KHUCIOT U
OCHOBAaHUHU C aM()UIIPOTHBIMU PACTBOPUTEIISIMH.

11. YkaxxuTe poJib pacTBOPUTENS B MPOSBICHUU KHUCIOTHBIX HIIM OCHOBHBIX CBOMCTB
IIPOTOJIUTOB.

12. NonHoe npousseieHue Boibl. BOgOpOaHBIM U THIPOKCUIIBHBIN TOKa3aTeH.

13. Yro sBisseTcss Mepoil KHUCIOTHOCTH (OCHOBHOCTH) HEBOAHBIX pacTtBopoB?? Jlaiite
ornpezeNieHue, Kakue pacTBOPHI CUUTAIOTCS KUCIIBIMU, IIETOYHBIMU, HEUTPAIILHBIMHU.

14. Jlalite ompeneneHWe KOHCTAHTBI KHCIOTHOCTH, KOHCTaHTBhI OCHOBHOCTH, [IpuBenute
npuMepsl. BpiBenuTe ypaBHEHHE, YCTAHABIMBAIOLIEE CBS3b MEXKIY KOHCTaHTaMU
KHUCJIOTHOCTH U OCHOBHOCTH ISl CONPSYKEHHOW MPOTOJUTUUECKON Haphl.

15. Bydepnsie pactBopsl. CocTaB, MexaHu3M OypepHOro AeicTBUS.

16. bydepnast emxoctb. DaKkTOpbI, BAUAIONINE HA BeTUUMHY OydepHoil emroctu. Pacuer
OydepHO eMKOCTH.

17. BeiBox opmysiel st pacyera pH pactBopa ci1aboit KUCIOTHI (c1ab0ro OCHOBAHUS)

JlaGopaTopHnas padora Ne4d

Tema: Kucnommno-ocnoénoe mumposanue. Ilepeuunvie u emopuunvle cmanoapmol.
Ilpuzomoenenue u cmanoapmu3ayus pacmeopa wienoyu.

1.OcHOBHBIE TOHATHSA TUTPUMETPUYECKOTO METOAA aHaiMu3a. Touka SKBUBAJEHTHOCTH.
Koneunas Touka tutpoBanus. Turpant. Muaukarop.

2.OCHOBHBIE TPeOOBaHUS, IPEIBSBIAEMbIE K PEAKIUSAM B TUTPUMETPHUECKOM METOJIE.

3.1lepBuuHbIe cTaHIAPTHBIC BemlecTBa. TpeOOBaHUS K MIEPBHYHBIM CTaHIAPTaM, IPUMEPHI.
OcHOBHBIE CIOCOOBI IPUTOTOBJICHUS CTAHIAPTHBIX PACTBOPOB.

4. BTopuuHbIE CTaHJAPThl, yCTAHOBJICHHE WX TOYHON KOHIIEHTPAIMH.

5.OcHOBHbIE pabouyne pacTBOPbI B KUCIOTHO-OCHOBHOM TUTPOBaHMUU. Y KaKUTE BEIIECTBa,
0 KOTOPBIM MPOBOJAT CTaHIAPTU3ALMI0 3THUX pacTBopoB. Hamumurte ypaBHEHUs
peaKkuui.

6. TurpoBanue 1o cnocoOy MUMETHPOBAHUS U 1O CIOCO0Y OTAECTBHBIX HaBECOK. DopMyIibI
JUIsl pacyeTa pe3yabTaToOB TUTPOBAHUS.

7.lalite ompeneneHue CIAEAYIOIIMM MOHSITUSIM: TUTP pacTBOpa; THUTP pacTBopa IO
OTpeNieNIsIEeMOMY  BEIIECTBY; SKBHBAJIEHT BELIECTBA; (PAKTOpP SKBUBAJIECHTHOCTH;
MOJIIpHasi KOHLIEHTpallMs OSKBUBaJeHTa; MaccoBas pois. [lpuBeautre ¢opmyisl,
CBSA3BIBAIOIINE 3TU MOHSITHSL.

8. OcHOBHBIE CcITOCOOBI TUTPOBaHUS (TIpsiMOE, 00paTHOE, IO METOy 3aMerneHus ). [IpuHmmmn
pacueTa pe3yibTaTOB TUTPOBAHUS.

9.HanmmuTe ypaBHEHHWs JUIsi pacueTa MacChl aHAJTUTa II0 pe3yabTaTraM IpPsSMOTo,
00paTHOTO U 3aMECTUTENLHOTO TUTPOBAHUSI.

10. Hartmmte ypaBHEHHE B3aMMOCHCTBUSI pacTBOpa MIETOYHN C TIEPBUYHBIM CTaHIIAPTOM,
YKa)XUTE €ro (PaKTop SKBUBAJIIEHTHOCTH.
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11. M300pa3ute KpUBYIO TUTPOBAHUS U OOBSICHUTE BHIOOp MHAMKATOPA.
JlabopaTopnasi paGora NeS

Tema: Onpedenenue cunvnoli Kuciomwvl 6 pacmeope. Onpedenenue Kucji0mHOCMU
RUWE6020 NPOOYKIA MEMOOOM KUCTIOMHO-0CHO8HO020 mumposanus. Pacuem pezynomamos
npPAMO20, 00PAMHO20, 3aMECMUMENLHO20 MUMPOBAHUSL.

1.OcHOBHBIE = TOJNOXKEHUS  HOHHO-XPOMO(OPHOH  TEOPUH  KHCIOTHO-OCHOBHBIX
uHaukatopoB. Tayromepusannsa. Jnccoumanusa uHaukaropa. KoHCTaHTa KHCIOTHO-
OCHOBHOT'O MHAMKATOPA.

2.VlnTepBan mnepexosa OKpacku KUCIOTHO-OCHOBHOrO MHAMKaTopa, pT. CBsA3b MHTepBaia
Iepexoia OKPacKu KMCIOTHO-OCHOBHOT'O MHIMKATOPA U €M0 KOHCTAHTHI.

3.IlonsTre 0 xpomModopax M ayKCOXpomax. YKaKuTe XpoMO(opbl M ayKCOXpOMBI  Ha
nprUMepe KHUCIOTHO-OCHOBHBIX MHAWKATOPOB W3 TPYII a30KpacuTeneil, ¢ranenHoB u
cynbdodTarenHoB.

4.Hanumure CTpyKTypHBIE (opMynsl o00eux TayToMepHBIX ¢opMm QenondranenHa,
METUJIOpaHKa, Hapa-HUTpopeHonIa U OOBSICHUTE MEXaHU3M M3MEHEHHUS OKPAaCKU 3TUX
WHJMKATOPOB.

5.HazoBuTe OCHOBHBIE TIpyNNbl KHUCIOTHO-OCHOBHBIX MHIMKATOPOB, YKaXHUTE HX
XpPOMOQOPBHIL.

6. PakTOpbl, BIUAIOIIME HA OKPAaCKy pPAacTBOPOB KHUCIOTHO-OCHOBHBIX WHIMKATOPOB.
OcHoBHBIE TPeOOBaHMSI, TPEIBSBIIIEMbIE K KHCIIOTHO-OCHOBHBIM WH/IUKATOPAM.

7.KpuBble TUTPOBaHUS CHJIBHBIX KHCIOT M OCHOBaHUH. CTeneHb OTTUTPOBAHHOCTH.
Ckaudok TutpoBanus. Pacuer pH 11 noctpoeHust KpUBBIX TUTPOBAHUS CUJIBHBIX KHCIIOT
Y OCHOBAHU; NPECIIbHbIC 3HAUE€HUS KOHLICHTPALUI TUTPYEMBIX BEILIECTB.

8.Bprunciienue pe3ynabTaToB NPSMOro, OOpPaTHOTO W 3aMECTUTENBHOTO  KUCIIOTHO-
OCHOBHOT'O TUTPOBAHH.

9. PacueTs! pu IPUTOTOBIICHHH PACTBOPOB HEOOXOIMMOI KOHIIEHTpauuu. TUtp, MaccoBas
JI0JIs, MOJISIpHAsl KOHLIEHTpALMsl 3KBUBAJICHTA U IIEPEXOJ] OT OJHOW KOHLEHTPALUU K
JIPYTOH.

10. MoxHO 1M B KadecTBE TUTPAHTOB MCIIOJIb30BaTh CJaOble KUCIOTHI M OCHOBAaHHUSA?
[Touemy?

11. Beruucnenue pH pacTBopoB B mpolecce KUCIOTHO-OCHOBHOTO TUTPOBAHMS.

12. Metoinka onpe/ielieHne CHIIBHOM KUCIIOTHI B pacTBope. [IpuHIMIT BEIOOpA WHIUKATOPA.

13. Hanummmre ¢opmyny s pacdera KHUCIOTHOCTH IHIIEBOTO MPOAYKTA. YKaXHUTe
€UHUIlY H3MEPEHUS KHUCIOTHOCTH, ITPUBEIUTE €€ ONPECIICHHE.

JlabopaTopHas padora Ne6

Tema: Onpeodenenue azomnoil u GOpHOIU KUCIOM NPU UX COBMECHHOM RPUCYMCHIGUU.
Pacuem Kpuevix Kuci0mHuo-0ocHO8H020 MUMPOBAHUA.

1.Hanummre cTpykTypHble (QOpMYNIbl 00eMX TayTOMEepHbIX (opMm deHondranenHa,
METHJIOpaHXKa, Tapa-HUTPOopEeHOIa U OOBSICHATE MEXaHU3M H3MEHEHHUS OKPAaCKH JTHX
UH/INKAaTOPOB.

2.Ha30oBUTE OCHOBHBIC TPYIIBI KHCIOTHO-OCHOBHBIX WHAWKATOPOB, YKaXHTE WX
XpOMO(OpBHI.

3.[IpuHIUT ompeneneHus ABYX KHCIOT P COBMECTHOM MPHUCYTCTBHUH METOJIOM IPSIMOTO
TUTPOBaHUA. Y paBHEHHUs peakluii, 000CHOBaHHE BbIOOpA MHIUKATOPOB.

4. TlpyHIMT BBHIOOpPA WHIUKATOPOB JUISI ONpEACTCHHS CMECH JBYX KHCIOT (ABYX
OCHOBaHUM).
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5.KpuBsie TUTpoBaHMS ClIa0BIX KUCIOT U OCHOBaHMNA. CTerneHb OTTUTPOBAHHOCTU. CKavyoK
tutpoBanusa. Pacuer pH ans mocTpoeHHs] KpUBBIX TUTPOBAHMS CIAOBIX KHUCIOT M
OCHOBaHUM; IIpe/ieIbHbIE 3HAUYEHUS] KOHIIEHTPALMil TUTPYEMBIX BELLIECTB U UX KOHCTAHT
KHCJIOTHOCTH (OCHOBHOCTH).

6.IIpu KakoM yCIIOBHM BO3MOXHO pa3JelibHOE TUTPOBAHUE CMECH KHUCIOT MM OCHOBAHHMA
(MM MHOTOOCHOBHBIX KHCJIOT MU MHOTOKHMCIIOTHBIX OCHOBaHHUH) 1o crymeHsm? OTBer
MOTUBHPYWTE.

7.OCHOBHBIE TpPUEMBbl TUTPOBAHHUS OUYEHb CJAOBIX KUCIOT U ocHoBaHuil. IlpuBenute
IIPUMEPBHL.

8.OCHOBHBIE THUIBl MHIUKATOPHBIX OHIMOOK B KHCIOTHO-OCHOBHOM THUTPOBaHUU. 3HaK
WHAUKATOPHOU omuOKu. [Ipumepsl.

9.Pacuer ckauka Ha KpUBOM THUTPOBAaHUS CJIa0OW (CHJIbBHOI) KHCIOTHI CHIIBHBIM
OCHOBaHHEM; c1aboro (CHIBHOI0) OCHOBAHUS CHIBLHOHM Kucinoroi. IlpuHiun moabopa
WHJIUKATOPOB.

JlaGoparopHasi padora Ne7

Tema: Onpedenenue kapoonama u wie104u npu UX CO6MecmMHOM npucymcmeuu. Pacuem
UHOUKAMOPHBIX OUWLUOOK KUCIOMHO-0CHOBHO20 MUMPOEAHUA.

1.Omnpenencarie KapOOHAT - W THAPOKAPOOHAT-WOHOB IMPH COBMECTHOM IPHUCYTCTBHUHU.
Mertoaurka, 060CHOBaHHE BBIOOPA MHAUKATOPA, YPABHEHHSI PEAKIIMH.

2.0OnpeneneHne kapOoOHATa HATPHUST M THMAPOKCHUIA HATPUS IIPH COBMECTHOM IPUCYTCTBHH.
Mertoaurka, 060cHOBaHKE BBIOOPA MHAUKATOPA, YPABHEHHSI PEAKIIUH.

3. [Ipuniun ompeneneHus: ABYX KUACIOT P COBMECTHOM NMPHUCYTCTBUU METOJIOM IPSIMOTO
TUTPOBAHUS.

4. 1lpunuun BpIOOpa HMHAMKATOPOB Ul ONPENENIEHUS CMECH [JBYX KHCIOT (ABYX
OCHOBaHMH).

5.KpuBble TUTpOBaHUA CIIa0BIX KUCIOT U OcCHOBaHUM. CTeneHb OTTUTpoBaHHOCTU. CKayoK
tuTpoBaHusa. Pacuer pH U1l mocTpoeHust KpUBBIX THTPOBAaHUS ClIaObIX KHUCIOT U
OCHOBaHU; Mpe/iebHbIe 3HAYEHHUS] KOHIIEHTPAIil TUTPYEMbIX BELIECTB U UX KOHCTAHT
KHUCJIOTHOCTH (OCHOBHOCTH).

6.IIpu KakoM yCIIOBHHM BO3MOXHO pa3JelIbHO€ TUTPOBAHUE CMECH KHCJIOT MIIM OCHOBAaHHMA
(M7 MHOTOOCHOBHBIX KHCJIOT MU MHOTOKHCIIOTHBIX OCHOBaHHUi) mo cryneHsM? OTBer
MOTHUBHpPYWTE.

7.OCHOBHBIE TIpHEMbl THTPOBAaHUS OYEHb CIAObIX KHUCIOT M ocHoBaHuMU. [IpuBenure
PUMEDHI.

8.OCHOBHBIE THUIIBI MHJIUKATOPHBIX OIMIMOOK B KHCIOTHO-OCHOBHOM TUTPOBaHMU. 3HAK
WHIUKATOpHOM omnoOku. [Ipumepsr.

9.Pacuer ckauka Ha KpUBOW THUTpPOBaHUS cHa0OM (CHJIBHOM) KHCIOTHl CHJIBHBIM
OCHOBaHHuEM; c1aboro (CHIbHOI0) OCHOBAHMS CHIBbHOM kuciotoi. IlpunHuun nmoabopa
WHIUKATOPOB.

JlaGoparopHasi padora Ne§

Tema: Onpedeﬂeuue HanpaeieHUA OKUCITIUME/IbHO-60CCMAHOBUME/IbHbBIX peakuuﬁ.
Hpuzomoeneuue u cmam)apmusauuﬂ pacmeopa nepmarHzanama Kaiui

1.TloHsTHE O TaIbBAHUYECKOM dJIeMeHTe, mpuMepbl. CTaHAapTHBIA BOAOPOIHBIN SJEKTPO,
€ro yCTpOMCTBO U HA3HAYCHHE.
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2.CranaapTHbIA U (HOpMaNbHBIN OKUCINTEILHO-BOCCTAHOBUTEIBHBIN MOTEHIIMAT. Y KaKUTE
CBSI3b MEXy HUMH.

3.Hanumure ypaBHeHne HepHcTa M OSCHUTE CMBICI BXOSIIUX B HETO BEJTHMYHUH.

4.DakTopsl OKBUBAJCHTHOCTH BEIIECTB, YYAaCTBYIOUIMX B PEAKIUSAX OKHUCICHHUSA-
BoccraHoBieHus. [Ipumepsr. Onpenenenue MOISIPHONW Macchl SKBUBAJIEHTa U (pakTopa
SKBHUBAJIECHTHOCTU y4acTHUKOB OBP

5. BeiBog ~ Qopmynbl  ans pacueta  KOHCTAHTBI ~ PAaBHOBECHS  OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakiuu. Kakum o0Opa3oM MO BeJIWYMHE CTaHIAPTHBIX WK
(opManbHBIX PEIOKC-TIOTEHIINAIOB MOKHO CYJUTh O HAIIPABICHUH PEIOKC-PEAKIINN?

6.Kakum 00pa3oM MOXXHO HM3MEHUTH HANpPaBICHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOMN
peakuuu?

7.1lepmaHranaToMeTpusi; ypaBHEHUS, JIeKallle B OCHOBE HCIOJB30BaHUsS IEepMaHraHaTa
KaJIUsl B KA4ECTBE OKUCIIUTEIIS.

8. IIpuuunel u3menenus Tutpa pacreopa KMnO,. YpaBHeHUS peakIiui.

9.IIpurorosnenue, xpanenue u cranaaprusanus pacteopa KMnQO,. Ilpumenenue merona.

[Ipumepsbl.
10. Beruncnienue  pe3yiabTaToB  PEIOKC-TUTPOBAaHUS  —  NIPSIMOro,  OOpaTHOTO,
3aMEeCTUTENILHOTO.

JlaGoparopHnasi padora Ne9

Tema: Hepmanzanamomempuuecxoe onpeoeﬂenue Heenesa

=

Pacuer ckauka Ha KpUBOW PEJOKC-TUTPOBAHUS U MMOTEHIMAJIA B TOUKE SKBUBAJIEHTHOCTH

2. Wnpumkaropel pemokc-tutpoBaHus. Kiaccudukanms, TpeOOBaHUS K HWHAMKATOpAM,

IIPUMEPBI.

HNuTepBan nepexona OKpacku peloKC-UMHAMKATOpoB, pT.

4. Hanumurte ypaBHEHMs peakluil, MPOTEKAIOUIMX B pacTBOpax AU(EHUIaMUHA IPU €ro
WCIIOJIb30BAaHUH B KAYECTBE PEIOKC-UHAMKATOPA.

5. Pacuer penokc-moreHnMaza B TOYKE OSKBHUBAJEHTHOCTHM ISl  OKHUCIMTENBHO-

BOCCTAHOBHTENBHBIX PEaKIIHii, B TOM YHCIie TIPOTEKAOMHX ¢ yaacTueM noro HaO', OH

u JIp.

Kpussie penokc-tutpoBaHus.Pacdyer moTeHIMaza CUCTEMBI B IPOIIECCE THTPOBAHUS

7. TlepmaHraHaToMeTpusi; ypaBHEHHs, JIeXKalllie B OCHOBE HCIIOJIb30BAaHUs INEepMaHraHaTa
KaJIvsl B KAUYeCTBE OKHCITUTEIS

8. Hammmmre ypaBHeHUs peakuuu B3aumozencTBus MoHOB xkene3a (II) ¢ mepmanranarom
Kajaust B KHCIOW cpene. s KakuWxX IeJjied B pacTBOp AOOABISIOT CEPHYIO KHCIOTY?
dochopHyIO KUCIOTY?

9. Ilpuumssl m3menenus tTutpa pacteopa KMnO,. YpaBHeHus peakiuii.

10. [TpuroroBneHue, XxpaHeHue U crangaptuzanus pacrsopa KMnOa.

11. Tlpumenenue metona. [Ipumepsr.

12. Beruucnenue pe3yabTaToB pelOKC-TUTPOBAHUS — IPSMOT0, OOPAaTHOT' 0, 3aMECTUTEIBHOTO.

w

o

JlabopaTopnasi padora Nel0

Tema:  Hnouxamopnvie  memoovl  pedokc-mumpoeanusn.  Pedoxkc-unouxamopot.
Buxpomamomempuueckoe onpedenenue xecenesa ¢ oughenunamunom.

1. Tlonstue o penokc-unaukaropax. pT. MHTepBan nepexoia OKpacku WHIAMKATOPOB, BBIBOJ
bopMyIbI.

[Tpuaumn noxgdopa MHAUKATOPOB, TPEOOBAHMSI K HHIUKATOPAM.

3. OCHOBHBIE TPYIIIBI PETOKC-UHIUKATOPOB, IPUMEPHI.

N
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o

Hanummwure dopmyny nudeHnnamuHa U ypaBHEHUS MPOLIECCOB, MPOTEKAIOIINUX B BOJHOM
pacTBope ¢ ydacTueM AudeHnsiaMuHa.

Pacuer kpuBO#i peIOKC-TUTPOBAHUS.

@akTopsl, BIMSIOLNIME HA BEIMYMHY CKauka Ha KpUBOW penokc-tutpoBaHus. [IpuBenure
MIPUMEPHI IPUEMOB YBEJIIMUECHHS CKaYKa TUTPOBAHUSL.

@akTOp 3KBUBAJICHTHOCTH U MOJISIPHAsl Macca SKBUBAJICHTA JJISl BELLIECTB, BCTYMAOIINX B
peaKI OKUCICHHUS-BOCCTAHOBIICHHUS.

Jluxpomarometpusi. YpaBHEHUE, Jiexallee B OCHOBe MeToja. [Ipurorosnenue padoudero
pacTBopa, unaukaTopsl. [I[pumMenenne meroza.

Hanumure ypaBHeHus peakiuu B3auMoieicTBrus HOHOB >kene3a (1) ¢ muxpomarom kanus
B KUCJIOH cpene. i KakuX 1eNield B pacTBOpP T00ABISIOT cepHY0 Kucioty? dochopHyro
Kuciaory?

10. PacueT MHAMKATOPHBIX OUIMOOK pPEAOKC-TUTPOBAHUS.

JlabopaTopnasi pabora Nell

Tema: Ilpucomoenenue u cmaunoapmusayua pacmeopa muocyivpama Hampus.
Hooomempuueckoe onpedenenue meou

1.
2.

© oo

Mertoap! ionomerpuu (Hlogomerpus u Honumerpusi). OOuias xapakTepucTHKa.
YpaBHEHHs, JeXKaIIUEe B OCHOBE METO/IOB.

W3noxure METONMKY CTaHIapTH3alMM pacTBopa THocyinb(dara HaTpus. Ha3zosure
IIEPBUYHBIN CTaHAAPT.

W3noxure CymHOCTb METOJa HOJOMETPUYECKOro omnpezaeneHus Meau. Hanummre
ypaBHeHHs peakuuii. OOBSICHATE HampaBleHUE peakuuu Mexay noHamu meau (II) wu
NOOUI-MOHAMM.

[TpuroroBneHue, XpaHEHUE U CTaHIAPTU3AIMS pabOUNX PACTBOPOB.

[TpuumnHbBI UI3MEHEHUS TUTPA PACTBOPa THOCYJIb(haTa HaTPUs BO BPEMEHHU.

[IpuunHbI U3MEHEHUSI TUTpPA HOa.

Wuaukatop B MeTO1aX HOJIOMETPUU, OCOOCHHOCTH €0 IPUMEHEHUS.

[Tpumenenue metonos. [Ipumepsl.

JlaGopaTopHas padora Nel2

Tema: Koxnnﬂekconomempuueacoe 0npe0e/1enue Kanbyusl u MAaZHusa 6 pacmeope npu ux
COBMECMHOM npucymcmeuu. Onpe()eﬂenue JIcecmKocmu 600bl

1.KoHCTaHTBl yCTOMYMBOCTH UM HECTOMKOCTHM KOMIUIEKCHBIX COEAMHEHMil: ofIue;
CTyIl€HYaThle; TEPMOIMHAMUYECKHUE, pealIbHbIE, YCIOBHbIE. CBSI3b MEX1Yy HUMH.

2.0/1TA, crpykTypHas ¢opmyna, 1€HTaTHOCTh, ocobeHHocTH B3aumoaeicTeus DATA ¢
MOHAaMH METaJIOB.

3. MeTanmnoxpoMHble HHAMKATOPBl. MeXaHN3M UX AEUCTBUS, TPEOOBAHUS K HHIUKATOPAM.

4.1lpuroroBieHue U cTanaapTusanus padounx pactsopos J/ITA.

5.IIpsimoe, oOpaTHOe U 3aMECTHTENbHOE KOMIUIEKCOHOMETPUYECKOE THUTPOBAHHE.
[IpuBenuTe nMpuMepsl IPUMEHEHUST OCHOBHBIX ITPUEMOB TUTPOBAHUS IS ONIPEACICHUS
KaTHOHOB U aHUOHOB.

6. 3noxute METOMMKY KOMIUIEKCOHOMETPHUYECKOTO OTPENIEICHUsT KaIbIis U MarHusi B
pacTBOpe IIpM HUX COBMECTHOM MPUCYTCTBMM. Hanummure ypaBHEHUs peakUui.
Hanummre ¢hopmyiibl 1715 pacdyeTa pe3yabTaToB ONPEIEICHHUS.
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7.V3105%1UT€ METOAUKY KOMILJIEKCOHOMETPUUECKOTO OIpPEACIICHHUS] KECTKOCTH BOJIBI.
VYKaXuTe eIUHAIIBI U3MEPEHHUSI )KECTKOCTH BO/IBI.

JlaGoparopHnasi padora Nel3

Tema: Komnaexconomempuueckoe onpeoenenue antomunus. Pacuem  Kpuevix
KOMNJIEKCOHOMEMPUYECKO20 MUMPOBAHUSA

1. W3noxure NpUHLUI KOMIUIEKCOHOMETPUUECKOTO OIpeaeiaeHus amoMmunus. HazoBure

MPUYMHY HEBO3MOXKHOCTH MPSMOT0 TUTPOBAHUSI aTFOMUHUSI.

Hanummre hopmyny amns pacuera pe3ysbTaToB OMPEACTICHIS MACcChl ATFOMHHHS.

3. DJTA, crpykrypHas dopmysa, JIEHTaTHOCTh, OcoOeHHOCTH B3ammojencTBus DJTA ¢
MOHAMHU METaJJIOB.

4. KpuBble KOMIUJICKCOHOMETpUYECKOro THUTpoBaHUs. OcCHOBHBIE (OpPMYNBI  pacyeTa.

@akTophl, BIMSIOIME HA BEIMYMHY CKayka Ha KpPHUBOW KOMILIEKCOHOMETPHUYECKOTO

TUTPOBAHUS.

MeTamioxpoMHble UHIUKATOPBl. MexaHu3M Ux ACUCTBUS, TPEOOBAHUS K HHIUKATOPAM.

6. IIpsmoe, oOpaTHOE U 3aMECTUTEIBHOE KOMIUIEKCOHOMETpUYeckoe TutpoBanue. [IpuBeaure
MpUMEpPhl MPUMEHEHUSI OCHOBHBIX MPHEMOB THUTPOBAHUS JIsi ONMPENENICHUS KATHOHOB M
AQHUOHOB.

N

o

JlabGoparopHasi padora Nel4

Tema: Memoovt Mopa, @onveapoa u @Dasanca 0na GuKcuposaHus KOHEYHOU MOYKU
mumposanus. Onpedenenue xnopuooe memooom Mopa é nuuieeom npooykme

1. Usnoxure cymuocts Merona Dombrapna. YkaxuTe YyCIOBUS NPUMEHEHUS METOA,

HA30BUTE OIIPENEIAEMBbIE HOHBI.

Mexanusm obpazoBanus ocankos. [IpaBuina [lannera-dasnca-I"ana.

3. H300pa3ute cTpoeHHMEe MHULEIbl W IpaHylIbl Ha HIpPUMEpPe KaKOro-imbo KOHKPETHOIO
COEIMHEHUS.

4. Meton @asiHca. IlpuMeHeHMe aJCOPOLMOHHBIX HHAMKATOPOB Ui  (PUKCHPOBAHUS
KOHEYHOM TOYKU TUTPOBAHMUSL.

5. HM3noxute MeTOAMKY OINpeneieHus XJIOopuia HaTpus B MUILEBOM Nponaykre. Hamummre
ypaBHEHHU peakuil 1 popMyIbl A pacyeTa MacCOBOM J10JIM TOBApEHHOM COJIH.

6. IlpomsBeneHue pacTBOPUMOCTH (KOHCTaHTa PAacTBOPUMOCTH). YCIIOBHOE, peallbHOE H
TEPMOJMHAMHYECKOE TPOU3BEIACHUE PACTBOPUMOCTH. YCJIOBHUA HUX NPUMEHEHHUS IS
pacueToB. B3auMoCBs3b MEXAY 3TUMH KOHCTAaHTAMH.

7. PacTBOpHMMOCTh  MaJOpacTBOPUMBIX  coeawHeHWH S. CBsA3b  pacTBOPUMOCTH  C
IIPOU3BEIEHUEM PACTBOPUMOCTH.

8. ®axTOpbl, BIUSIONINE HA PACTBOPUMOCTH MaJIOPACTBOPUMBIX COETMHEHHIA.

9. Meroas! apreHTomMeTpun. @UKCUPOBAHNE KOHEYHOW TOYKM TUTPOBaHMA MO MeTony Mopa.
VYcnoBus NpUMEHEHHsI UHIUKATOpa, ONpe/iesieMble BEIIeCTBa.

10. KpuBble ocanuTenbHOro TUTpoBaHus. GakTOpHI, BIUAIONINE HA CKAYOK TUTPOBAHUS.

11. Boruncnenue pe3ynbTaToB 0CaJUTEILHOTO TUTPOBAHMSL.

12. Onpenenenue pacueTHBIM MyTeM BO3MOKHOCTH BBINIA/IEHUS OCA/IKA B 33JaHHBIX YCIOBHSIX.

N

JlabGoparopuas padora NelS
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Tema: I/Isyltenue npaeul 636eiUB6AHUA HA AHATIUMUYECKUX eecax. Fpaeumempuuecxoe
onpeoeﬂeuue aceneza. Pacuem pe3yiomamoe ZpasumempudecKozo daHaiu3d. Pacuem
nomeps 3a cuem pacmeopumocmu ocaoka

CymHocTbs MeToa rpaBUMeTpu. OCHOBHBIE ATAllbl aHATIU3A.

TpebGoBanus kK BecoBoit popme u popme ocakaeHus. TpeOOBaHUS K OCATUTEIISIM.

OcHOBHBIE MEXAaHU3MBI 3aIPSA3HEHMSI OCA/IKOB.

VYcnoBus OTyYeHUs. KPUCTANIMYECKUX U aMOP(HBIX OCAKOB.

[TonssTue 00 OTHOCHTEIBHOM IIEPECHIICHUH W €ro BIMSHUW Ha MpPOIecC NOTyYCHHUs

OCaJIKOB.

6. IIpombiBaHME OCaAKOB. YpaBHEHHE MPOMBIBHOW KHIKOCTHU. TpeOOoBaHUS K MPOMBIBHBIM

AKHUJIKOCTSIM.

Pacuer noteps 3a cueT pacCTBOPUMOCTH IIPU ITPOMBIBAHUM U MOJYyYEHUHU OCAKOB.

Pacuet o6bema ocanuTens.

9. Uznoxutre METONMKY TPaBUMETPHUYECKOTO OmpeneneHus jxene3a. HazoBure dopmy
ocaxJieHUs U (hopMy BECOBYIO.

10. Harmmmre ypaBHEHHUsT peakLnii.

11. Hanummure dopmyny Ui pacdera pe3ysibTaTa I'paBUMETPUUYECKOIO OIPE/eNICHUs Kele3a
yepe3 rpaBUMETPUUECKUI pakTop.

12. Vxaxxute cOCTaB NPOMBIBHBIX JKUAKOCTEH [UIi HPOMBIBAaHUS KPUCTAUIMYECKUX H
aMOp(HBIX OCAIKOB.

13. Hanummre ¢popmyiy IpOMBIBHON KUJKOCTH M OOBSICHUTE €€ IPUMEHEHHE Ha MTPAKTHKE.

14. TlokaxxuTe pacyeToM BO3MOXKHYIO MOTEPIO (DOPMBI OCAXKICHHS ( YKAXKUTE 3TO BEIIECTBO) B
npoliecce NPOMbIBaHUS IPOU3BOJIEHBIM 00bEMOM JUCTUNIUPOBAHHOM BOIBI.

15. OObsicHUTE OCHOBHBIE NTPaBUJIa B3BEIIMBAHKS HA aHAIUTUYECKUX BECaX.

arONE

o N

4 cemecTp
JlaGopaTopHas padora Nel

Tema: Ixcmpakyuonno-cnekmpogpomomempuueckoe  onpeoeieHue  Hepmenpooykmos 6

el N S

10.
11.
12.

npupoonvix 600ax memooom UK-cnekmpockonuu

W3noxure MeToauKy onpeeneHus HeprenpoaykroB meronom NUK-cnektpockonuu.
Jaiite onpeseneHne NOHATHIO «HEPTENPOLYKTHI»
VYkaxkute 00J1acTh BOJIHOBBIX YHCEN, B KOTOPBIX MPOSBISAIOTCS Nojockl nornomenus C-H rpynm.
HazoBure rpymnmel aromos, g koTtopelx B MK-cnekTpax mposBIsSIOTCS XapaKTEPUCTUYECKUE
IOJIOCHI TIOTJIOIIEHHUS.
OOBsicHHTE HEOOXOJUMOCTh IKCTparupoBaHus HedTenpoayKToB. [laiiTe onpeseneHre MOHATHIO
«OKCTPAaKLHU» U YKAKUTE MPOLIECCHI, MPOUCXOAAIINE C SKCTPAarupyeMbIM BEILIECTBOM B IpoIiecce
JKCTPaKLH.
JlaiiTe ompeienieHne MOHATUIO «00JacTh OTIMEYATKOB MaNbIeB». JIJIs Kakux Ielield UCHOJIb3YIOT
HK-cniexktp B 310 001aCTH.
O6mmit mpuniun wmetona Mk-crektpockonuu. MK-criekTpbl mornomieHusi, ux rpapudeckoe
IIPE/ICTABIICHHUE.
OCHOBHOM 3aKOH MOTJIOUIEHHS 3JIEKTPOMAarHUTHOTO M3aydeHusl. OCHOBHBIE TPUYMUHBI OTKJIOHEHHUS
ot 3akoHa byrepa-Jlam6epra-bepa B metone K- ciekTpockonum.
Ananutnueckuit curnan B Merone MK-cmekrpockornuu. Meton 06azoBoil nunuu. Ilepexon ot
AHAJIMTUYECKOTO CUTHAJIA K KOHIIEHTPALMH.
Bsaumopeiictsue MK-uznydyenus ¢ Mmonekynamu BemiecTB. Yactora konebaHusl.
Banentnsie u nedopmannonssie konebanus. Konebanus, aktuBnsle B UK-criektpe.
Kakue ¢akropbl BIMAIOT Ha YacTOTy W HMHTEHCHBHOCTH IOJIOCHI MOTJIONIEHMS OIpeNeraEHHON
IpyHIbl aTOMOB?
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13.
14.

15.

16.

17.

Cxema UK-cnektpomertpa. Mcrounnku UK-uznyuenus. Marepuainsl KroBeT.

CnekTpoMeTpbl Aucneprupymomero tumna. MoHoxpomaTuzauus u3iydeHHs. OCHOBHBIE THUIIBI
nerexropos MK-usiydenus.

HUK-®Dypre-cnekrpometpsl. Otianuue OT NpuOOpPOB Jaucrieprupyromero Tumna. [IpuHnumn
neTekTupoBanus curHana. OcHoBHble peumyiecTBa MK-Oypbe-criekTpoMeTpoB

CymHocTh  KauecTBeHHOro aHanusza B Meroae WK-cmexkrpockonuu. WneHTHpUKAMOHHBIE
napameTpsl. PacmmgpoBka cieKTpos.

CnocoOpl  monaroroBku npod k anamuzy B wmeroae MK-cmekrpockomnuu. OcobeHHOCTH
MCCIIEIOBAHMSI Ta3000pa3HBIX, XKHUJIKUX U TBEPIBIX 00pa3IioB.

JlaGopaTopHas padora Ne2

Tema: Uzyuenue npunyuna pabomol amomno-adocopoyuonnozo cnekmpomempa ¢ ITA.

S

B2 oowN

0.

Onpeoenenue masxceno2o Memaiia Memooom amomMHO-adCcoOPOUUOHHOU CHEKMPOCKONUU.
IKcKypcusa 6 1adopamopuro amomMHoll CReKMpPOCKOnuu

Cymnocts metoga AAC.

[TpunuunuansHas cxema AAC-criekTpoMeTpa, KpaTKasi XapakTepUCTUKAa OCHOBHBIX OJIOKOB U MX
Ha3HAYCHUS.

IIpuHuun paboThl OCHOBHBIX HMCTOYHUKOB BO30YXJeHMA. TpeOoBaHUS K MCTOYHHKAM
BO30YKICHMUS.

OcHoBHbIE cr1oco0b! aTomMu3aluy. [Iporeccsl, mpoTekarole B aTOMU3aTOPE.

[Inamennas aromu3zanus. [Inamena. OcHOBHBIE OTpaHUYEHNS, BOZHUKAIOIINE [TPU UCIOIb30BAHUHI
IJIJAMEHHOM aTOMU3ALINN.

DnexkrporepMudeckas aTOMHU3alMs. YCTPOHCTBO rpaduroBoii TpyOuaTor meun. Ilmardopma
JIpBOBa.

OcCHOBHbIE IPEUMYILIECTBA JIEKTPOTEPMHUUECKON aTOMU3ALIUU 110 CPABHEHUIO C IJIAMEHHOM.
MeToauKH «X0JIONHOrO napa». TexHuKa ruApuIHbIX COeAMHEHUN. [[puMeHenne 3TuX MeToauK.
Ananutnueckuit curaai B Merose AAC. BeicoTta u miomaas nuka.

AHauTHYECKHE BO3MOKHOCTH METO0J1a aTOMHOM a0COpPOLIMOHHON CIIEKTPOCKOITHUH.

Boruncnenue KOHIIEHTpaluii BEIIecTB ¢ IPUMEHEHUEM MPUEMOB I'paIyHpOBOYHOIO rpaduka,
CTaHJapTHOMN 100aBKH, CTAHAPTHBIX JOOABOK U JIp.

JlabopaTopnasi pabora Ne3

Tema: U3zyuenue npunyuna pabomvl amomHO20 IMUCCUOHHO20 CHEKMPOMEMPA ¢ UHOYKMUGHO

=

cea3anHnoul naazmoil. Onpeoenenue cocmasa MOPCKoil 600bl MeMOOOM AMOMHOU IMUCCUOHHOU
cnekmpockonuu. IxkcKypcus ¢ navopamopuro HCII-amommnoii cnekmpockonuu

CyIHOCTh aTOMHOT'O SMUCCHOHHOT'O CIIEKTPAJIBHOTO aHAIM3a.

Cxema cnektpomerpa. Crektporpadsl u crekrpomeTpbl. OCHOBHBIE OJIOKM TNpubopa M UX
Ha3Ha4YCHHUE.

OcHOBHbBIE aTOMM3ATOPBl U MCTOUYHUKH BO30yxnaeHus B Metone ADC. Ilporeccsl B HCTOUHHKAX
B030yxieHus. [Tpuniun paboTsl ucTOUHNKOB BO30YyxaeHus. [Ipenmymectsa UCII.

VYkaxuTte crnocoObl MpeACTaBICHUS 3MHUCCHOHHBIX CIEeKTpoB. Ha3oBuTe Kpyr aHamu3HpyeMbIX
2JIEMEHTOB Npu ucnoaszoBanuu VCIIL.

[IpoucxoxaeHue JIMHENYaTbIX aTOMHBIX CIIEKTPOB HCIyCKaHHUsS. IHTEHCHBHOCTB CHEKTPAIBHON
muHuK. OOIMiA XapakTep aTOMHOTO SMUCCHOHHOT'O CIIEKTpa.

Kauectennsiit 9CA. Pacmmdposka criektpos. [locnennue nunum.
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VpaBuenue Jlomakuna-llleiiGe. SBnenue camomnornomenusi. @OakTopbl, BIUAOMIME Ha
MHTEHCUBHOCTb CIIEKTPAJILHOW JIMHUH.

OTtHocHTENbHASI MHTEHCUBHOCTD CIIEKTPaIbHON JIMHHUU. Y CIIOBUS TOMOJIOTUYHOCTH CIEKTPAIBHBIX
JIMHUH.

Amnanutnueckue curHainsl B Metoge DCA, cBs3aHHBIC C KOHLIEHTpAIMel npu GoTorpaduieckoil u
(OTO3IEKTPUYECKOIN pEerucTpaliy CleKTPOB UCITYCKaHUSI.

JlabopaTopnasi paGora Ne4

Tema: I/Izylteﬂue npunyuna paﬁombl 3Hep200ucnepcuonnozo u ewmoducnepcuonnozo

o

Lo~

penmezenoguyopecyeHmubLx CneKmpomempoa. Onpeoenenue KauecmeeHnoz2o u
KOJIUYeCmeeHH020 COCMAga MEemaiiuiecko20 Cniaea 0e3 paspyuwieHus npoovl. IKCKypcus 6
J1abopamopuio peHm2eH06CKol CNeKmMpoCKOnuu

Cxema PEHTTeHO(IIYOPECIIECHTHOTO aHam3aropa. Bonnoaucnepcuonnsie u
SHEPTOUCIIEPCUOHHBIEC CIEKTPOMETPHI, TPUHIIUI UX PAOOTHI 1 OCHOBHOE OTJINYHE.

OcCHOBHbBIE THIIBI IETEKTOPOB PEHTTEHOBCKOTO U3ITyUEHUsl, IPUHIUI UX ACHCTBHS.

OcHoBHbIE c1IOCOOBI MOATOTOBKH MPOO i POBEACHUS aHanu3a MeTo oM PDA.

[TpuHnmn neiicTBUs peHTreHOBCKoM TpyOku. [lepBruuHOe peHTreHOBCKOe u3iyueHue. TopMo3Hoe
u3iydeHue. Bropuunoe QuryopeciieHTHOE U3IIyYCHHE.

BzaumopneiicTBue PEHTTEHOBCKOTO U3IY4YEHHS C€ aroMaMH JJIEMEHTOB. PeHTreHoBckoe
dayopecrieHTHOEe WU3MydeHHEe W ero crekrtp. Cepuu crnekTpanbHbBIX nuHHH. ['padudeckoe
MIPEJICTABJICHUE CIEKTPOB PEHTTEHOBCKOM (hIyopecueHIun.

CymHOCTh peHTreHOITyopeciieHTHOro MeToa aHamm3a (PDA).

KauecTBennrnlit ananus B Mmeroge PDA. 3akon Mo3ziu.

KonunuectBennsiit ananu3 B Meroge POA. OcHoBHbie criocoOb! epexoza ot Benuuunbl AC k C.
AHanuThyecKue BO3MOXHOCTH U mpuMmeHenue wMetona POA. I[loyemy wucnoiab3oBaHue
PEHTI€HOBCKOT'O M3JIYYCHHSI HanboJiee 1e1eco00pa3Ho JIJIs TSKEIBIX JIEMEHTOB?

JlaGopaTopHas padora Ne5

Tema: Onpeoenenue ougpenunamuna 1IOMUHECYEHMHBIM MEMOOOM AHATU3A

1.

no

°o0sw

~

Cxema u mnpuHIUN padboOThl TpubOpa Isi W3MEPEHHS HWHTEHCHUBHOCTU JIFOMHUHECIEHIIUU.
OObscHUTE HA3HAYEHHE U TIPUHLIUIT ACWCTBUS OCHOBHBIX OJIOKOB IIpudopa.

SABnenue moMuHecHeHIMHU: (iayopecueHus u QocdopecieHnus. MexaHusm SHEPreTUYECKUx
W3MEHEHHUH B TIpoIiecce BO30YKIECHUS IFOMHUHECIICHITUH.

HazoBuTe 0CHOBHBIE 3aKOHOMEPHOCTH JIIOMUHECIICHIIUH.

CriekTpbl BO30OYKIEHHS TFOMUHECIIEHIIUU U CTIEKTPBI TIOMUHECIICHITHH.

N3noxuTe X0 paOOThI MPHU BBITIOJHEHUH ONpeieNieHns TudeHnIaMuHa.

Hanummre Gopmyny nudennnamuna. YKaKuTe YCIOBHS, IPU KOTOPBIX MOJIEKYJIBI OPraHUYECKUX
COEIMHEHM CTIOCOOHBI K IFOMUHECHEHIUH.

VYKaxxuTe OCHOBHBIE IPUEMBI TEPEX0/1a OT AHATTUTUYECKOTO CUTHAIA K KOHIEHTpAI|H.

N3noxuTe mpuHIMN pacdyeTa KOHIICHTPAIMUA aHAIWTA MPH BBHITIOJHEHWU JaHHOW JabOpaTOpHOM
paboThI.

JlaGopatopHasi padora Ne6

Tema: Hacmpouxa pH-mempa no oygepnvim pacmeopam u onpedenenue pH konmponvnozo

pacmeopa
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10.
11.
12.
13.
14.

15.
16.
17.

18.
19.
20.

[TpuHIHIT MTOTEHIIMOMETPUIECKOTO MeTo1a aHan3a. pH-MeTphl (MOHOMEPHI ), IPUHIIHI PAOOTHI
ONEKTPObl CPABHEHUS U U3MEPUTENbHBIE 3JIEKTPOIbl, UX Ha3HAYCHHE.

Metannnaeckue nekTpoabl 1 pona. [IpuHiun neiictBusi, TpedoBaHus, IPUMEHEHUE.
Mertannndeckue 31ekTpoabl 2 poaa. [IpuHiun neiicTBus, ypaBHeHUsI, Ha3HAYCHHE.

W3nmoxxuTe NMpUHIUI U IeTh HacTpoilku pH-MeTpa o OydepHbIM pacTBOpam.

YCTpONCTBO CTEKISIHHOTO 3JEKTpoja. MexaHu3M BO3HHMKHOBEHHS NOTEHIMana. YpaBHEHHE,
OINHKCHIBAIOIEE 3aBUCUMOCTh moTeHnuana ot pH. Ocobennoctu pabotel. Ilowemy pH-
YyBCTBUTEIHHOMU SBIISETCS TOJIBKO XOPOILIO BBIMOUEHHAs CTEKJIsIHHAs MmeMOpaHa?

[ToTenuman acumMMeTpuu, BO3MOXKHBIE TPUUMHBI €70 BOSHUKHOBEHHS.

Onummre ycTpoHCTBO XJIOPCEPEOPSHOTO U KAIOMEIBHOTO 3JIEKTPOJIOB.

Hanumvre ypaBHeHUE peakiny, MPOTEKAOIICH Ha XJIOpcepeOpsiHOM (KaTOMEIbHOM) AJIEKTPOJIE U
ypaBHeHue HepHcra, onuchiBaromiee MoTeHIMAal 3TOT0 3JIEKTPO/Ia.

Penokc-3meKTpopl, yCTpOKUCTBO, MPUHIIKI PaOOThI, HA3HAYCHHUE.

XUHTUIPOHHBIN JIEKTPOA, €ro YCTPOHCTBO, IPUMEHEHUE. Y paBHEHUE NOTypeaKuu, HOTEHIUA.
VYKaxuTe TUIT U Ha3HAYCHHE JIEKTPOIOB, UCIIOIB3YEMBIX it u3MepeHus pH.

JlaGopaTopHas padora Ne/

Tema: Onpeodenenue numpamos memooom npaAmMoil NOMEHUYUOMEMPUU C HUMPAM -CETeKMUGHBIM

I71IeKMPOOOM

[IpyHIMO NOTEHIMOMETPUUYECKOTO0 METOJa aHaiu3a. DJEKTPOXUMHUECKas suelKa, Ha3HAueHue
AJEKTPO/IOB.

OOmue cBeneHuss 00 MOHCENEKTHBHBIX IEKTPOAAX M HX MpUMeHeHHMH. OCHOBHBIE THIIBI
MeMOpaH. Kiraccudukarmst 37eKTpOoIoB.

HoHceneKTUBHbBIE 3JEKTPOJAbl C KHUJIKUMHU (IUIGHOYHBbIMH) MeMOpaHamu. llpuHimn paboThl,
pPUMEHEHHE.

W3noxute NPUHLMI MOTEHIMOMETPUYECKOTO OIPEIeIEHUs] HUTPAT-MOHOB B KOHTPOJIBHOM
pacTBope.

Hanummre gopMymsl a1 pacyera KOHLEHTPAIL[MM HUTPAaT-UOHOB Yepe3 I'palyupOBOYHBIN rpaduk,
METO/]I OJTHOTO 3TaJOHa; METOJ] CTAaHJAPTHOMN 100aBKH.

[TokaxxuTe NOPUHIMUI pacyeTa paBHOBECHBIX KOHIeHTpauuil u pH depe3 3nauenune D]JIC
raJbBaHMYECKOTO DIIEMEHTA.

[IpuBenuTe mpuMepbl MHAWKATOPHBIX AJIEKTPOAOB ISl MOTEHIMOMETPUYECKOTO THUTPOBAHHUS C
UCIOJIb30BAHUEM: a) KHUCIIOTHO-OCHOBHBIX; 0)  OKHCJIMTEIbHO-BOCCTAHOBUTEIBbHBIX;  B)
OCAJUTENbHBIX PEAKIHUi.

Koo dummeHT CeneKTUBHOCTH HMOHCENEKTHBHOTO AyeKTpoja. DakTopsl, BIHMSIOMKE Ha
CEeNIEKTUBHOCTH 3J1eKTpoJia. CriocoOb! onpeaeneHus KoapuIeHTa ceIeKTUBHOCTH.

Hanummre ypaBHeHne HUKOIBCKOTO M TOSCHUTE CMBICT BXOJSIIMX B HETO BENWYMH. Pacuer
MOTPELIHOCTENH U3MEPEHUs MOTEHIMalIa M KOHIEHTPALUi B IPUCYTCTBUU MEIIAIOIINX HOHOB.

JlaGopatopHas padora Ne8

Tema: Onpe()eﬂenue Jcene3a Memooom ROMERUUOMEMPUUECKOZ0 MUMPOCAHUA

el

[IpyHIMI METO/1a TOTEHIHOMETPUYECKOTO TUTPOBAHUS.

[Tpunun meroaa ['pana.

KpuBble NOTEHIIMOMETPUUECKOTO TUTPOBaHUsI. Jl0CTOMHCTBA, TPUMEHEHUE METO/1A.

[TonOGepute WHAMKATOPHBIE 3JIEKTPOABI JJI MOTEHLIMOMETPUYECKOTO TUTPOBAHMSA: aMMHaKa
pPacTBOPOM COJISIHOM KHCIIOTHI; THOCYIb(AaT-HOHOB PacTBOPOM #oja; HOHOB cepedpa pacTBOPOM
xyopuna kanusi; nonoB meau (1) pactBopom DJITA.
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W3noxxnure NpUHLUI ONpENETIeHMs] JKelne3a METOAOM MOTEHIUMOMETPUYECKOIO TUTPOBAHUS.
Hanummuire ypaBHeHue peakuuu TUTpoBaHHs. OOBSCHUTE BUJA KPHUBBIX MOTEHIMOMETPUYECKOTO
TUTPOBAHUS.

Pacuer koHLEHTpaIMii 10 JAHHBIM NOTEHIIMOMETPUYECKOTO TUTPOBAHMU.

VYKaKuTe UCIONIb3yeMbI€ B paOd0OTE 3JEKTPO/Ibl, O0BSCHUTE NPUHIIUI UX JEHCTBUS.

CxeMaTu4HO U300pa3uTe CXEMY UCIOIb3yEMOro B paboTe rajlbBaHUYECKOIO 3JIEMEHTA.

JlaGopaTopnas paGora Ne9

Tema: Onpedenenue conAHOU KUCIOMBL MEMOOOM KYIOHOMEMPUUECKO20 MUMPOBAHUA

B w

W3noxute NpUHIKI KyJIOHOMETPUIECKOro MeToa ananusa. Chopmynupyiite 3akonsl dapasest.
Kynonomerpuueckom THUTpoBaHue, npuHuuMn Mmeroxaa. IIpsmoe u oOpaTHOe THUTpOBaHUE.
Brruuciienue pe3yabTaToB KyJIOHOMETPUYECKOTO TUTPOBAHUSI.

OCHOBHBIE TUIIBI XUMHUYECKHX PEaKLUi, HCIOIb3yEeMbIE B KyJOHOMETPUUECKOM TUTPOBAHUU.
Kakne mnpoOnembl,  XapakTepHbIE Ui KJIACCHYECKOM TUTPUMETPHUH, YCTPAHSIOTCS IIPH
UCIOJb30BAHUU  3JIEKTPOI€HEPUPOBAHHBIX TUTPAHTOB? YKaXKUTE NpEeUMyIIecTBa MeToJa
KYJIOHOMETPUYECKOTO TUTPOBAHHUS.

C kakod wLeJbI0 NPOBOJAT NPEIABAPUTENBHBIA JIEKTPOIM3 B METOJE KYJIOHOMETPHUUYECKOTO
TUTPOBAHUS?

W3noxute MNPUHLKN ONPENENIeHUusl COJEpXKaHUs KHUCIOTHI METOAOM KYJIOHOMETPHUYECKOTO
TuTpoBaHus. Hammmmre Gpopmyiy Ut pacyeTa MacChl COJISTHOM KHCIIOTHI B TIpo0e.

[IpuBenure mpUMEpbl KYJIOHOMETPHUYECKOTO TUTPOBAHUS: a) 3JIEKTPO-T€HEPUPOBAHHBIMU
OKUCJIUTEISIMU; 0) 3JIEKTPOr€HEPUPOBAHHBIMU BOCCTAHOBUTENISIMM;, B) C HCIIOJIb30BAaHUEM
peakMii OCaXJE€HUS M KOMIUIEKCOOOpa30BaHMs, I') C HCIOJb30BAHUEM pEAaKLHUH KHCIOTHO-
OCHOBHOTO B3aUMOEHCTBUS. HanuimuTe momypeakiuy 3JIeKTPOreHePHUPOBAHUS 3TUX TUTPAHTOB.
W3noxuTe NpUHIMIT METOJA MPSMON KYJIOHOMETPUHU. YKAKHUTE CIIOCOOBI U3MEPEHUS KOJIUYECTBa
JIEKTPUUECTBA.

Xumuueckue KyiaoHoMmeTpbl. [IpuBenuTe npumep rpaBUMETPUYECKOro KyJOHOMeTpa (ra3oBoOro,
TUTPALIMOHHOTO).

JlabopaTopnasi pa6ota Nel0O

Tema: Onpeoenenue wienouu memooom KOHOYKMOMEMPUUECKO20 MUMPOBAHUS

1.

no

W3noxkute NpUHOUN  ONpEAeNeHUs COAEpX aHWs IIeJOYd (MM KHCIOTBI)  METOJIOM
KOH/JYKTOMETPUYECKOTO TUTPOBAHMS.

HazoBute dakTopsl, BIUSAIOMNE Ha BETUYUHY YACIBHOU JIEKTPOIPOBOIHOCTH PACTBOPA.

JaiiTe ~ onpefeneHUss ~ HNOHATUSM  OSKBHUBAJEHTHAs  3JIEKTPONPOBOAHOCTB;  yJelbHas
3JIEKTPONPOBOTHOCTh. YKAXKUTE CBSA3b YIEIbHON 1 3KBUBAJIEHTHOU 3JIEKTPONPOBOTHOCTH.
OObscHUTE BIMSHWE MOHHOW CHUIIBI PacTBOPOB M TeMIlepaTyphbl Ha MOJBMXKHOCTH MOHOB. Kakue
MOHBI 00J1a/1at0T CaMO BBICOKOM TTOABUKHOCTHIO? [Touemy?

KpuBble KOHIYKTOMETpPUUYECKOTO TUTpoBaHHs. @DakTopel, BAHsIONMEe Ha (QOpMy KpHUBOM
TuTpoBaHus. TpeOoBaHUS, IPEABIBISEMBIE K PEAKITHSIM.

Kakoil Bun ummeeT KpHBass KOHIYKTOMETPUYECKOTO THTPOBAHUS CMECH CHIBHOW M craboif
kucioTel? OT vero 3aBucuT dopma Takoil kpuBou? B kakux pactBopax: a)NHz + NaOH; 0)
NaOH + KOH; B) NaOH + NaCIl moxHo nu¢hepeHIupoBaHHO ONPeIeInuTh CoJepKaHne 000ux
KOMITOHEHTOB KOHJYKTOMETPHUYECKUM TUTpoBaHueM? Kakoil BUJ WMEIOT KpUBBIC THTPOBAHUS
cmecen?
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JlabopaTopnasi paGora Nell
Tema: Onpedenenue meou memooom amnepomempuiecKko20 mumpoeaHus

1. W3znoxxure npuHUMI ONpPEAETIEHUS MEAU METOAOM aMIIEPOMETPUUECKOI0 TUTpoBaHus. Hanummre

YpaBHEHUS pEaKIIHil.

OOBsicHUTE BU KPUBOW aMIIEPOMETPUIECKOTO TUTPOBAHHMS.

Hanummre hopmyny ans pacuera pe3ylibTaTOB TUTPOBAHHUSL.

VYKakuTe 3JeKTPO/Ibl, UCTIONb3yeMbIe B paboTe, M UX Ha3HAYCHHUE.

W3noxure npUHUMI METOAOB BosbTammnepoMerpuu. llosspusanus 37€KTpOJOB — CYIIHOCTb,

OCHOBHble mpuuuHbl. [loueMy B KadecTBe MOJAPU3YEMBIX DJJEKTPOJOB B  METOJE

BOJIbTAMIIEPOMETPUHU HUCIIONB3YIOT AIEKTPO/Ibl C MAJIEHBKOM MOBEPXHOCTHIO?

6. Hanummure ypaBHeHue MnbkoBUYA U MOSICHUTE CMBICI BXOJISIIMX B HETO BEJIMYHH.

7. HazoBure aHanmuTUYeCKU curHal B MeroAax BA, mnepedyuciuTe OCHOBHBIE  CIOCOOBI
OIpe/ieNICHUs] KOHLIEHTPALUH.

8. Awmmnepomerpuueckoe TuTpoBaHue. Kpuble TuTpoBanusa. Yem ompenensercs BUI KPUBOU
amnepomerpudeckoro Tutposanusa? [lpuBenure npuMepst..

9. Ha3nauenue ¢pOHOBOTO 3JEKTPOIUTA B METOAaxX BA.

10. VkaxuTe TOCTOMHCTBA METOJIA M IPEUMYIIECTBA METO[a aMIIEPOMETPHYECKOTO TUTPOBAHUSI.

agbrwm

JlaGopaTopnasi pa6ora Nel?2
Tema: Kauecmeennulit ananuz cmecu amuHOKUC/10m Meno0oM NMOHKOCIAOUHOU Xpomamozpagduu

Knaccugukanus xpomarorpaguuecKkux METOAO0B aHAJH3a.

OOuwmii mpuHIUI XpoMaTorpaguUecKux METOA0B aHaIM3a.

W3n0xuTe NpUHIUIT METOAOB TUIOCKOCIONHON XpomMaTorpadum.

W3noxute NpUHIMI HACHTUDUKALIMM AMUHOKUCIIOT B KOHTPOJIbHOM pacTBope MeTozoM TCX.
HazoBure nnentudukannonselii napamerp B meroge TCX.

VYKakuTe NPUHLKI U3MEPEHUsI BEIUUUHBI Rf , HA30BUTE apaMeTphl, BIUAIOLINE HA 3Ty
BEJIMYMHY.

7. KonnyecrBennslit ananu3 B Metogie TCX. VMcnonb3yemble B IPaKTHKE aHAIN3a aHATUTHYECKHUE
CUTHAJIBL.

o E

JlabopaTopnasi pa6ora Nel3
Tema: Onpeodenenue  >Imunayemama u IMAHONA 6 CHOYHBIX 600AX MEMOOOM 2aA30801L
Xpomamozpaghuu

1. Uznoxxkurte mpUHLHKI XpOMATOTpapuIEeCKX METOJIOB aHATIU3A.

2. M3o0pa3ute NpUHIUNHAIBHYIO CXEMY T'a30BOr0 XpoMmarorpada u Ha30BUTE €ro OCHOBHBIE OJIOKH
U UX Ha3Ha4YCHHE.

3. HazoBute ocHOBHBIE IETEKTOPHI B ra30Boi XpoMaTorpaduu. V3moxure NpuHIKI paboThI
KaTapoMeTpa, IJIaMEHHO-MOHU3ALMOHHOTO JETEKTOPA; JETEKTOpa 3JIEKTPOHHOIO 3aXBara.

4. TlonBmxHble U HEMOABMKHBIE (ha3bl B METO/I€ Ta30BOM xpomarorpaduu. TpeGoBaHus K HUM.
KaxoBa posp monsipHOCTH HEMOABMKHOM (a3bl P pa3/ieIeHUH OpraHUYeCKUX BeIlecTB?

5. U3noxute OCHOBHBIE MOJIOKEHUS KOHLEIIIMUA TEOPETUUECKUX TapEJIOK U €€ OCHOBHBIE
HEJO0CTaTKH.

6. Kunernueckas Teopus xpomarorpaduu. Biausaue ckopocT noToka Ha 3¢ ()eKTUBHOCTh
XpomaTorpaduueckoil KOJOHKH.

7. Ha3zoBute mapameTpsl, UCIIOJIb3yEeMbIe /Ul MJIEHTH()UKALIUU BEIIECTB B METO/IE ra30BOM
xpomMarorpadum.

8. MUznoxwute cymHoCTh MeTOa UAeHTU(UKamu o Kosauy.

21



9. Ha3zoBuTe OCHOBHBIE NTAPAMETPHI, UCTIONb3yeMbIe JJIsi KOTUYECTBEHHBIX U3MEPEHHI B
xpomarorpaduu. YKaKuTe OCHOBHbBIE IPUEMBI IIEPEX0/Ia OT BEITUUNHBI aHATUTUYECKOIO CUTHAJIA
K KOHIICHTPALlMU B METOJaX ra30Boil xpomarorpaduu u BOXKX.

10. M3noxwure NpUHLUI YCTAHOBJIEHUS KOJMUYECTBEHHOI'O COCTaBAa CMECH ATHJIAlleTaTa M 3TaHoJa B
BBIMOJIHEHHON pabote. M31m0XHTE€ NPUHLUMN BBHINOJHEHHBIX TpaQUUecKuX TMOCTPOCHUH U
BBIYHCIICHUM.

Jladoparopnasi padora Nel4

Tema: H3yuenue npunyuna oeiicmeus macc-CneKmpomempa u Xpomamomacc-cneKmpomempa.
IKcKypcusa 6 xpomamozpaguueckuit yenmp IK01020-ananumuieckozo yenmpa Kyol'y

1. W3noxure npUHLHKI METOJA MACC-CIEKTPOMETPHH.

[TpuHnunuanpHas cxema Macc-criekrpoMeTpa. Ha3oBuTe ocHOBHBIE ClIOCOOBI HOHU3ALIUH.

3. [lpuHUUMIBI pa3ieneHus HOHOB ¢ pa3IMYHBIMU Maccamu. [IpuHIUN neiicTBUS MAarHUTHOTO,
KBaJIpyIOJIbHOT0, BPEMSIIIPOJETHOIO MAaCC-aHAIU3aTOPOB.

4. KauecTBeHHbIN aHaJIU3 U KOJIMYECTBEHHbIE U3MEPEHUS B METOJI€ Macc-criekTpomeTpuun. Odnactu
IIPUMEHEHHSI METO/1a.

5. Msnoxwure npuHUMI MeTO10B XpoMaro-macc-cnekrpomerpun (I'X-MC, XKX-MC), HazoBure
IIPEUMYIIECTBAa U BO3MOKHOCTH KOMOMHUPOBAHHBIX METOJIOB.

no

JladbopaTopHas padora Nel5

Tema: H3yuenue npunyuna padomvl CUHXPOHHO20 mepmMOaHanuzamopa u oepueamozpaga.
Hccneooseanue ceoiicme meepooco mamepuana Ha Oepusamozpaghe. IKcKypcusa 6
J1abopamopuio mepmuiecKo2o aHaiu3a

Knaccugukarus TepMHYECKIX METO/IOB aHAJIH3a.

Tepmorpasumetpus. JITT . [Tpunmun merona.

Juddepenunansublii TepMuyeckuii ananus. Kpuble HarpeBanus (oxnaxaeHus). Tepmonapsl.
N3noxure kpatko npuHumn Merona JICK.

KoMOuHMpoBaHHBIE TEPMUYECKUE METObI aHATIN3A.

JepuBarorpad, CHHXpPOHHBIH TEpMOAHAIM3ATOpP: YCTPOWCTBO, MPUHIMII PabOTHl, OCHOBHBIE
BO3MOYKHOCTH.

N306pa3ute oO1mMii BUA JepuBaTOrpaMMbl, OOBSICHUTE CMBICI 3aBUCUMOCTEH.

8. HazoBute 00acT nmpuMeHEHHsI KOMOMHUPOBAHHBIX TEPMUYECKAX METOJIOB aHATN3A.

o E

~

JlaGopatopnas padora Nel6

Tema: H3yqelme npurRyuna KUHemu4eCKux Mmemoooe ananuza. Pacuem Konuenmpauuﬁ anaiuma
C UCROIb308AHUEM OAHHBIX HO Uusmepenur ckopocmu xumuuecxuxpeakuuﬁ

HpI/IHI_[I/IH KHHCTHYCCKHUX METOJ0B aHaJIM3a, uXx Knaccn(bnxaum.

CKopocTh XUMHUYECKOH peakiuu U (GaKTOPhI, BIUSIONINE HA CKOPOCTD.

[TonsiTne o karanmuzaTopax.

[TonsTHE 00 MHAUKATOPHOU PEAKIIMU ¥ MHIUKATOPHOM BetiecTBe. [IpumMepsl.

CyIHOCTh METO/I0B TAHT€HCOB; (MKCUPOBAHHOT'O BPEMEHU; (PUKCUPOBAHHOM KOHIIEHTPALIUH.
I'pagyupoBounble TpaduKd B KUHETHUYECKUX METOJAX aHalu3a, CIOCOOBI OIpeaeleHus
KOHIOCHTpAIUKU aHAJINTA.

7. ®epmentsl. Ux onpeneneHue, kiaccuuKaiys, IPUHIUI KATATUTUYECKOTO JIEHCTBUSI.

oML E

22



8. Pacuer KOHI_IGHTpaI_[I/Iﬁ aHaJIuTa C HCIHOJb30BAHUCM [OdAHHBIX 110 HU3SMCPCHHUIO CKOPOCTHU
XUMHYECKUX PEAKIIUH.

3a4yeTHO-IK3aMeHAIIMOHHbIE MATePUAJIbI I TPOMEXKYTOUHOH arrecramuu (
3a4er)

VYcneBaeMoCTh CTYAEHTOB B TEUYEHHUE CEMECTpa KOHTPOJIMPYETCS B IIpOLEcce
BBITMIOJTHEHUS M 3alIUTHl J1a00paTOpHBIX paboT, a TakkKe BO BpeMsl peuieHHs 3agad U pa3dopa
TEOPETHUUECKOTr0 MaTepuaja BO BpeMsl 3aHATUN, MPOBEAEHUS OIpoca CTYJAEHTOB IO
BBIMIOJTHEHUIO IOMAIIIHETO 3a/IaHusl.

[lo y4ueOHON NHUCUMIUIMHE TPEIYCMOTPEH 3ayeT. 3a4yeT BBICTABISAETCA IPHU YCIOBUU
YCIEIIHOM 3alUThl BCEX BBHIMOJHEHHBIX JabopaTopHbiXx padotr. Ilo pesynbraram paboThl B
CEMECTpEe CTYJIEHT MOXKET TMOJYYUTh 3a4eT aBTOMATHYECKU. B cilyyae HEBBINOIHEHUS
JOMAIITHUX 3a/IaHui, CJIaboro YCBOGHMSI TEOPETUYECKOTO0 MarepHualia, IPOIMYyCKOB 3aHATHI U
HE3aIIMIICHHBIX JTa0OpaTOPHBIX Pa0dOT CTYIEHT cAaeT 3adeT. B mporecce cmaum 3adyera
CTYIEHT 00s3aH MPOJIEMOHCTPUPOBATH IOHHMMAHUE CYIIHOCTH BBIMIOJHEHHBIX B TEUYCHHE
cemMecTpa J1TabOpaTopHBIX pPabOT W MPHUHIMIIOB METOJOB aHAIM3a, HCIOJIb30BAaHHBIX IIPH
BBIMIOJTHEHUH JTa0OpaTOpHO paboThl; yMETh HAmHMcaTh YpPaBHEHUS XUMHUYECKHUX pPEaKIIHid,
(dbopMyJIbl 11 pacueTa pe3yJbTaToOB U3MEPEHUI; TPOJIEMOHCTPUPOBATh TOHMMAHUE MPUHIIUTIA
paboThl aHAIUTUYECKOTO MPUOOPA U HA3HAYCHHE €r0 OCHOBHBIX OJIOKOB.

Kpumepuu oyenxu:

\ Kpurepun \ Ouenka YpoBeHb

Ha Bompocel naH mHOJAHBIA, TNPaBUIBHBIA OTBET, «3a4YTECHO» TTOBBIIICHHBIH
MarepuaJl HU3JI0)KEH B  OIPEIEICHHOW JIOrMYECKOU (IpoABUHYTHIN) YPOBEHB
[10CJIE0OBATEILHOCTH JIEMOHCTPUPYETCS

MHOTOCTOPOHHOCTh MOJIXO/0B, YMEHHE

apryMeHTHpOBaTh COOCTBEHHYIO TOYKYy  3pEHUs,
YCTaHaBJIUMBATh IMPUYUHHO-CIICACTBCHHBIC CBA3U MCKIY
CTPOCHHEM, CBOICTBAMH M NPUMEHEHHEM BEIECTB, B
JIOTHYECKOM pacCy>KACHUH HET OIUOOK.

JaH TmonHBIA W TpaBUIBHBIA OTBET HAa OCHOBE «3a4TEHO» 0a30BbIil YPOBEHD
U3YYEHHBIX TEOPUM, MaTepHall U3JI0KEH B OMpeneaEHHON
JIOTUYECKOH MOCJIEI0OBATENbHOCTH, npu 3TOM
JIOITYCKAIOTCS HECYIIECTBEHHBIC OINMOKH B OTBETax Ha
TEOPETUYECKUE BOIPOCHI, KOTOPBIE CTYJIEHT MOXKET
WCIIPaBUTh 10 YKA3aHUIO MTPENoJaBaTesl.

OTBET MOJHBINA, HO MPU 3TOM JAOMYILIEHA CYLIECTBEHHAS «3a4TEHO» MIOPOrOBBIA YPOBEHb
ommOKa WM OTBET HEMOJHBINA, HECBSI3HBIA, He
MPOSIBIISIIOTCSL YMEHUS IPUMEHATh TEOPETUUECKUE 3HAHUS
MpPH  PEIIeHWH TPAKTUIECKHX TMpodiem; 3HaHUE
MpeaMeTa ¢ 3aMETHBIMU MPOoOeTaMu, HETOYHOCTSAMU, HO
TaKUMH, KOTOpPBIE HE CIYyXKaT TMPENnSITCTBUEM s
JTATBHENTIIero 00yJeHusl.

OtBer  OOHapy>XHBaeT HE3HaHHE  OCHOBHOTO | «HE 3a4TCHO» YPOBEHb
CO/Iep)KaHus y4eOHOr0 MaTepHaa. He chopMHpOBaH

OueHouHble CpeAcTBa Al WHBAJIMUIOB M JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYAITBHBIX TICUXO()HU3NIECKUX OCOOEHHOCTEH.

— TpU HEOOXOJMMOCTH HHBAUAAM M JUIAM C OTPaHUYCHHBIMH BO3MOXKHOCTSIMU
3I0pOBbs MPEAOCTABISAETCS HOMOJHUTEIIBHOE BPEMS JIJI MOJITOTOBKU OTBETA HA 3aYETE;
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— TIpY IPOBEJICHUH MPOIIETyPhI OIICHUBAHUS PE3yIbTaTOB 00YUEHHUS WHBAIHIOB U JIUIL C
OTPaHUYCHHBIMH  BO3MOXHOCTSIMH  3JIOPOBBbSl  TIPEAYCMATPHBACTCS  HCIIOJIb30BaHUE
TEXHUYECKUX CPEACTB, HEOOXOIMMBIX UM B CBSI3U C MX WHANBUAYAILHBIMH OCOOCHHOCTSIMU;

— NpH HEOOXOIUMOCTH Uil OOYYAIOIUXCS C OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbSI M WHBAIMJIOB MPOICAypa OICHUBAHUS PE3YJbTATOB OOYYCHHS IO JIUCIUILIIMHE
MOYKET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa olieHMBaHUS PEe3yIbTATOB O0OyUEHUS WHBAIHIIOB U JIUIl C OTPAHHYCHHBIMU
BO3MOXKHOCTSIMH 3JIOPOBbSI 10 JHCHUIUIMHE (MOJIYJIIO) MPEIyCMaTPUBACT MPEIOCTABICHUE
uHpopmanuu B (opmax, aganTHPOBAHHBIX K OTPAHMUYCHUSM WX 3J0POBbS U BOCHPHSITHS
nHpopmanuu:

Jist 11 ¢ HApYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B popMe IIEKTPOHHOTO IOKYMEHTA.

JUJ1st T ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst I ¢ HapYIICHUSIMHA OTIOPHO-IBUTATEIILHOTO arapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIEpeUeHb MOKET ObITh KOHKPETU3MPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTA
o0ydJarouuxcsi.

5. llepeyeHb y4eOHOM JIUTEPATYPbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Uil
5.1. YueOHasi auTeparypa

5.1. YueOHasi iuTepaTypa

OcHoBHas JIMTEpaTypa:
1. OCHOBBI aHAJTUTHYECKOW XUMHH: YUCOHHUK I CTyIeHTOB By30B: B 2 1. T. 1, 2. /Tlox pex. 10.A.

3omoroBa. M.: Akagemus, 2014.

2. OCHOBBI aHaNWTUYECKOW XWMHWU: 3a7auyd W Bompockl / moxm pen. HO. A. 3ornoroma, T.H.
IlexoBuoroii, K.B. Ockonka. 3 uznanue.M.: Jlaboparopus 3uanwmii, 2020.

3. Kpuctuan I'. Ananutudeckast xumusi: B 2 1. T.1, 2/ ep. ¢ anrn. A. B. 'apmama u np. - M.:
BMHOM. Jla6opartopus 3nanuii, 2009.

4. Tlounnox T.b., Aszapan A.A., KaynoBa A.A. IlpakTukym 10 aHaJIMTUYECKOW XHMUHU.
HHcTpyMeHTalIbHBIE METOBI aHaIM3a. Y yeOHoe nocobue. Kpacuonap, Ky6l'y, 2023.

5. lounnox T.b., KaynoBa A.A., Azapsan A.A., IIpakTUKyM N0 aHaJUTUYECKOW XUMHH.
XuMHUYECKHe METO/IbI aHanmn3a. YuebHoe nmocodue. Kpacnonap, Kyol'y, 2024.

6. IMounnok T.b., Temepnames 3.A. AHaJuUTHUECKass XUMHS: CHEKTPOCKOIMYECKHUE METObI
aHanm3a. Yuebnoe nocobue. Kpacnonap, Kyol'y, 2013.

7. Ilounnok T.b., Temepaames 3.A. MonekyisipHast aOcopOLIMOHHAS CIIEKTPOCKONHsL. YueOHoe
nocobue. Kpacnonap, Kyol'Y, 2016.

8. Bbap6anat, FO.A. OCHOBBI aHAIUTHYECKONW XUMHH: TIPAKTHUECKOE PYKOBOJICTBO [ DIEKTPOHHBIN
pecypce] : pykoBoacteo / FO.A. Bap6anat, A.B. I'apmari, O.B. Monoraposa, E.A. Ocurnopa ; mox pe/.
3omotosa 0. A., lllexorroroii T.H., Ockonka K.B.. — 3nexTpoH. man. — Mocksa: M3gaTenbcTBoO
"JTaboparopust 3Haumit", 2017. — 465 ¢. — Pesxum moctyma: https://e.lanbook.com/book/97410

JlonoJiHUTeIbHAS JINTepaTypa:

1. BacunbeB B.I1. Ananutuueckas XUMUs: COOPHUK BONPOCOB, YIPAXKHEHUH U 3a1a4: yuyeOHoe
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https://e.lanbook.com/book/97410

mocobwue st cryaeHToB By30B / B. I1. Bacunbes, JI. A. Kouyepruna, T. JI. OpioBa - 4-¢ u3z., cTep. -
M.: dpoda, 2006.

2. OCHOBBI aHATUTHYECKOW XMMUU: 33[a4M U BOIPOCHL: YueOHOe Mmocodue i CTYJCHTOB
yH-TOB / oz pen. 0. A. 3omoTtoBa. M.: Beicmias mkomna, 2004.

3. Orro M. CoBpeMeHHBIE METOIIbI aHANMTUYeCKOW xumuu. B 2-x tomax. M.: Texuocdepa,
2003.

4. Ananutudeckast XuMus U (PU3UKO-XUMUIECKIE METO/IBI aHAIM3A: YISOHHK IS CTY/IEHTOB
By30B. B 2 T. T.1,2./ mog pen A.A.Mmenko. M.: Akagemusi, 2010.

5. OcHOBHI aHaTUTHYECKOW XUMHH. |IpakTrdeckoe pyKOBOJICTBO: yueOHOE TTOCOOue st
CTYACHTOB YH-TOB M BbICHILy4eOH.3aBeneHmii/ o pentO.A.3o0m0ToBa.-M.: Beicmias mkomna, 2001.

6. Ananmtudeckas xumus. [Ipo6raemsr u moaxonsl: B2 1./ T. 1,2 / mep. ¢ anri. A. I'. bop3enko
u ap.; mox pen. FO. A. 3omorosa; pen. P. Kemsrep u mp. - M.: Mup: ACT , 2004.

7. 3.A. Temepnames, T.I".I{roniko, O.5.Boponosa, B.B.Ilepekoruii. AHanuTH4YecKas XUMUSL.
DNeKTpOXMMHUYECKHe METO/BI aHan3a. YdeOHoe nocodue. Kpacnomap, Kyol'yY. 2004.

8. T.b.Ilounnok, 3.A.Temepnaies. Ananuruueckas XuMmust. CIIEKTPOCKOITUYESCKHE METOIbI
aHanm3a. Yuebnoe nocobue. Kpacnomap, Kyol'y, 2013.

9.Bacunnes B. I1. AHannTiudeckas XUMus: y9eOHHK IS CTyIeHTOB By30B [B 2 kH.] / KH. 1,2. /
Bacuiser B. I1. M.: Jlpoda , 2007.

10. BepmmanH, B.J. Ananutudeckast Xumust [ DIeKTPOHHBIH pecypc] : yuebnuk / B.H.
Bepmwuaun, 1.B. Brnacosa, . A. HukudopoBa. — Dnextpos. nan. — Cankr-IlerepOypr : Jlans,
2017. — 428 ¢. — Pexxum poctyma: https://e.lanbook.com/book/97670

5.2. llepuoanueckue U3IaHUA:

1. «Kypnan ananutuyeckoir xumun», Poccusi, Mockaa.

2. «3aBopckas nabopatopusi. Jluarnoctuka matepuanony, Poccus, Mockaa.
3. «AHanUTHKA U KOHTPOJIbY, Poccusi, ExatepunOypr.

4. Dnextponnas oudimoreka GREBENNIKON.RU https://grebennikon.ru/

5.3. UuTepHeT-pecypchbl, B TOM YHCJIe COBpeMeHHbIe NPo¢ecCHOHATbHBIE 0a3bl

AAHHBbIX U l/lH(l)OpMaII]/IOHHI)Ie ClIPpaBOYHbLIC CHCTEMbI

Mo

ook owbdE

Inekmponno-ouonuomeunsie cucmemsl (3bC):
IBC «FOPAWT» https://urait.ru/
3BC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
9BC «BOOK.ru» https://www.book.ru
9BC «JIAHDb» https://e.lanbook.com

Ilpogheccuonanvhuie 6azvt Oannvlx
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
Hayunas >nekrponnas 0udiaunorexka (HIB) http://www.elibrary.ru/
Ipe3npentckas 0udanorexka um. b.H. Exbumna https://www.prlib.ru/
"Jlexktopuym TB'" http://www.lektorium.tv/
Yuusepcurerckas uHpopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

I/qubopmauuonnble CRpaeovuHble cucmemabl

1. KOHcyHLTaHT IL1roc - CIIpaBOYHad IpaBoBasd CUCTEMaA (I[OCTyH 10 JTOKAJIbHOM CETH C

KOMITBIOTEPOB OUOINOTEKH )

25


https://e.lanbook.com/book/97670
https://grebennikon.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
https://www.prlib.ru/
https://www.prlib.ru/
http://www.lektorium.tv/
http://uisrussia.msu.ru/

Pecypcul c60600n020 docmyna

1. HNudopmanuonHas cucrema "EquHoe 0kHO 10cTyna K o0pa3oBaTeibHbIM pecypcam"

http://window.edu.ru/;
2. Oopa3oBareabHblii mopraj "Yueba' http://www.ucheba.com/;

Cobdcmeennvle 31eKmponnsle 00pazosamenvibvle U UHGOPMAUUOHHDBLE PECYPChbl
Kyol'Y

1. DuaexrpoHHbIi kaTasor Hayuynoit oudamnorexu Kyol'yY
http://megapro.kubsu.ru/MegaPro/Web

2.  DjaekTpoHHas Om0MoTeKka TPyaoB yuyeHbIx KyoI'Y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

IlepeyeHb JIMIIEH3MOHHOTO W CBOOOJHO PACHPOCTPAHAEMOr0 TMPOrPaAMMHOIO
odecreyeHus.
IIpy mnoaroroBke KpaTKUX COOOIIEHUUHCIIONB3YETCS MporpaMMHOe obecreueHue
MicrosoftOffice (Word, Excel, PowerPoint).

6. MeToauyeckne YyKa3zaHusi Uil OOy4alOIIMXCS MO OCBOEHHIO THCHHMILIMHBI
(MmonxyJis)

[Io xypcy npenycMOTpeHO NIpPOBEIECHHE JIEKIIMOHHBIX 3aHATHHA, HAa KOTOPBIX HACTCS
OCHOBHOM CHCTEMaTH3UpPOBAHHBIM MaTepuana U pa3bsCHAIOTCS HauOoJiee CIIO0XKHBIE aCIEKThI
M3y4aeMbIX METOJ0OB AHAJIN3A.

BaxxnelllnuM 3TanoM Kypca siBJIsSIeTCSl CaMOCTOSAITeJIbHAsi padoTa 1o AMCHHILIMHE,
B PaMKaX KOTOPOHl CTYIeHTBhI OCYLIECTBJSIIOT IMPOpPadOTKYy y4eOHOTO (TEOPETHYECKOrO)
MaTepuaia, IMOATOTOBKY K TEKYHIEMY M IIPOMEXYTOUYHOMY KOHTPOJIIO, @ TAK)KE BBIIOJHSIOT
WHIMBHyaJIbHBIC 3a1aHus (HanpuMep, TOTOBSAT KOPOTKHUE COOOIICHNUS M PE3CHTAIHH).

[lepen pemeHreM 3ajad HEOOXOAMMO BHUMATEIbHO U3YyUUTh TEOPETUUECKUNA MaTepHal,
npopaboTaTh KOHCIEKT JIEKIMH, pa3o0paTb NpUMEpbl pemieHus 3anad. PemieHue 3amadu
peKOMeH/yeTcs HayMHaTh ¢ Haumbosee MPOCThIX, OIM3KUX K HMMEIOLMMCS B 3aJauyHUKE
npumepam. He pexkomeHayercs HCHOJIb30BaTh TOTOBbIE KOHEUYHBIE (OPMYJIBI, KOTOpBIE
BBIBOJSATCS B IIpUMeEpax peleHus 3aad. 3ankch B TETPaaU AOJKHA COlepKaTh (POpMYIIbl U BCe
BBIUMCJIEHUS] C yKa3aHUEeM equHHI] u3mepeHus. [Ipu BblUMCcIeHUSX HE0OXoIuMo oOpalaTth
BHUMaHME Ha UX TOYHOCTbH (MCIIOJIb30BaHME HYXHOTO YMCIIa 3HAYaIluX Hugp) U coOmroieHue
IIpaBUJ OKPYIJICHHUS.

IIpy nmoaroroBKe KpaTrkoro [JOKJIaJa ¢ KOMIBIOTEPHOH INpe3eHTauuein
apryMEHTUPYETCs AKTyAIBHOCTh TEMBI, BBISBIISIETCS IPAKTUYECKOE U TEOPETUYECKOE 3HAUCHUE
JaHHOro wuccienoanus. OCHOBHasg 4YacTh JOKJIAJa PAcKpbIBAaeT CoOJAEp)KaHWe TeMbl. B
3aKJIIOYEHUH B KpaTKoM M cxkaroil (¢opMe u3aratoTcsi IMOJYyYEHHBIE pe3yNbTaThl,
npejcTaBisitomye co0oi OTBET Ha TIJIaBHBIM BONPOC MCCIENOBaHUS. 37€Chb K€ MOTYT
HaMeyaThbCs U JAIBHEHIINE EPCIIEKTUBBI Pa3BUTUS TEMBI.

B ocBoeHMM  AMCIMIUIMHBI ~HMHBAIMAAMM M JIMOAMU €  OIPAaHUYEHHBIMU
BO3MOXKHOCTSIMU3JIOPOBBSl OOJIbILIOE 3HAYEHHE HMEeT WHIMBUIyaJbHas YydeOHas pabora
(KOHCYJBTALMK) — IOMOJHUTENBHOE Pa3bsICHEHHE YIeOHOTO MaTepraa.

WnauBuayanbHble KOHCYNbTAIMM MO TPEAMETY SIBJISIOTCS BaXKHBIM  (paKTOpPOM,
CHOCOOCTBYIOIUIMMUHIUBH Ty IH3aM1 O0yUEHHs U YCTaHOBJICHHIO BOCITUTATEIBHOTO KOHTAKTa
MEXIyMpernoaaBareieM U oOydalolUMCs HMHBAJIUWIOM WJIM JIMIIOM C OTpaHUYEHHBIMU
BO3MOKHOCTSIMU3I0POBBSI.
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7. MarepuajibHO-TeXHMYeCKass 0a3a, HeoOXoauMasi sl  OCYLIECTBJICHHUS
00pa30BaTeJbLHOI0 NMPOLEcca MO AUCHUIIHHE (MOIYJII0).

IIo Bcem BUAaM yqe6H0171 ACATCIIBHOCTH B pPaMKax JUCHUIIIMHBI HCIOJB3YHOTCA
ayAUTOPHH, KaOMHETHI U JTabOpaTOPUH, OCHAILCHHBIE HEOOXOAMMBIM CIICIMATU3NPOBAHHBIM H
1a00paTOPHBIM 000PYIOBAaHUEM.

HaumeHnoBanue  crienaibHBIX OCHaIllEHHOCTb [epeuens
MOMEIeHU I CreUaIbHBIX TOMEICHUI JIMLEH3UOHHOTO  IPOrPaMMHOTO
obecrieueHust
YueOHbIE ayIUTOpHU it | Mebenb: yaeOHas meOensb MSWindows (BrITFOUAst
TPOBECHUSI 3asaTuil | TexHudeckue cpencrea | Windowsmediaplayer), MSOffice
nekwoHHoro THma (aya. 234C, | oOydeHus: (Bxmouass MSPowerPoint), T1I0
3220) uHTepakTHBHAs nocka SMART | misa HWHTEPaKTUBHON IOCKH
Board, kopoTkodokycusiit | SMART Board
MHTEPAKTHBHBIN POEKTOP,
HOYTOYK, MeJIOBast JOCKa.
VYuebHble ayIUTOpUU st | MebGenb: yueOnast MmeOenb MSWindows (BmrOUas
MPOBEECHUS 3aHsATHR | TexHUYecKue cpeactea | Windowsmediaplayer), MSOffice
CEMUHAPCKOT'0 THUMA, TPYNIOBBIX | OOyUeHUS: (Bxmouass MSPowerPoint), 1O
U WHIMBHUAYAJIbHBIX | OKpaH, IPOEKTOP, KOMIIBIOTED TS HUHTEPAKTUBHOM JIOCKH
KOHCYJIbTaIIHH, TEKYIIET0o SMART Board

KOHTpPOJIA M  TPOMEKYTOUHOH
arrectatmu (ayn. 234C, 332C,
242C, 252C)

VYyeOHBIE ~ ayAUTOpHH I
NPOBENICHUS 71a0OopaTOPHBIX
pabor. JlJaboparopus 242C, 252C
415C, 441C.

Mebenb: yaeOHas MeOeib [Iporpammer 06pabOTKH JaHHBIX K
Texanueckue CpeAcTBa | CIEKTPO(OTOMETPY IBYIYy4EBOMY
o0yJeHHS: CKaHUPYIOLLEMY Uuv 1800
9KpaH, TPOeKTop, KommbioTep, | (Shimadzu UV Probe, xoHTpakT
JIOCKa. Ne32-0A/2008-2)
O6opynoBaHue: aHAIUTUYECKHE

BECHI, BBITSDKHAS cucrema

BEHTHJIALIH, nabopaTopHast

MOCY/a, PEaKTUBBl U IMPHUOOPBIL:

CHeKTPohOTOMETPHI

LEKISS2107, UV-1800

(Shimadzu), a TaKxKe

BCIIOMOTaTeIbHOE 000pyIOBaHUE:
Becsl BCP-210, BJIK-500-M, pH-
MeTpbeI-uoHOMephl  Okcrepr-001-
3-01, pH-meTp-150.

Jnis  caMocTOsATENbHONH  paboThl  O0y4aroumxcs
YKOMITJIEKTOBAHHBIE CIIEIMAIM3UPOBAHHON MEOEJIbI0, OCHAIIICHHBIE KOMIBIOTEPHON TEXHUKOMN
C BO3MOKHOCTBIO MOJKIIIOYeHUS K ceTu «HTepHeT» 1 00ecreueHueM I0CTYIa B AIEKTPOHHYIO
nH()OPMaAIMOHHO-00Pa30BaATENBHYIO CPE/ly YHUBEPCHUTETA.

npeaAyCMOTpPpCHBI  ITOMCHICHUA,

HanmeHoBanue TOMEIICHUN IS
CaMOCTOSITEIbHOH paboTHI
o0yJaroImuxcs

OCHAIIEHHOCTh TOMEIIEHUH I
CaMOCTOSATENBHOMN paboTsI
oOyJaromuxcs

IlepeueHb JTUIIEH3MOHHOIO
MPOTPAMMHOTO 00eCTICUCHHS

[TomewieHue j1s1 CaMOCTOSITENBHON
paboThI 00yJarOIIUXCs (YUTATBHBII
3ai HayuHo#t 6uOnmoTexn)

Meb6enb: yueOHast MeOenb
Kommnexkt  crnenuanu3upoBaHHOU
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
OOopynoBaHue:  KOMIbBIOTEpHAs
TeXHHKa C TOAKIIOYEHHEM K
MHPOPMALMOHHO-
KOMMYHHUKAIIHOHHOM ceTH
«lHTEpHETY» W IOCTYyIOM B
ANEKTPOHHYI0  HH(OPMAIOHHO-
00pa30BaTeNBHYIO cpeny
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00pa3oBaTeNPHON  OpraHHM3aluHy,
BeO-KaMepbl, KOMMYHHKAI[HOHHOE
obopymoBaHue, oOecTeunBaroIIee
JOCTYII K  CeTH  HUHTEpHeT
(mpoBogHOE COEqUHEHNE "
OecrpoBOIHOE  COCOUHEHHE MO
texaoyoruu Wi-Fi)

TTomemieHue st caMOCTOSTEILHOM
pabothl obyuatonuxcs (ayn. 431C,
401C)

Mebenn: yaeOHas MmeOeb
KoMmmnekr  cnenuanuzupoBaHHON
MeOesH: KOMIIBIOTEPHBIC CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAst
TEXHUKAa C TMOAKIIOYCHHEM K
nHpopManoHHO-
KOMMYHUKAIIHOHHOM ceTH
«lHTepHETY» W [IOCTYyIIOM B
ANIEKTPOHHYI0  HH(OPMAIOHHO-
00pa3oBaTeNBHYIO cpeny
oOpa3oBaTeNpHOH  OpraHHM3aluH,
BeO-KaMephl, KOMMYHHKAIIHOHHOE
obopynoBaHue, obecrednBaroiee
JIOCTYTI K  cetH HHTEPHET
(poBoaHOE COCTMHEHUE u
OecrpoBOJIHOE  COENMHEHUE  TI0
texronorun Wi-Fi)
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