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1. llesu u 3212494 AU CIUILIHHBI

Lenpro OCBOEHUS AUCHMILTUHBI SBISETCS 0O0yUeHHE TEOPETUIECKUM OCHOBAM M
IPAKTUYECKUM IIPUEMAM OCHOBHBIX XUMUYECKHX U HUHCTPYMEHTAJIbHBIX METO/IOB aHAJIN3a,
YMEHUIO TPOBOAUTH OOPabOTKY pe3y/bTaTOB AHAIUTUYECKUX OINpeneeHUi. 3a1aun
JUCUUIUIMHBI COCTOSAT B OBJIAJAEHUM O0YYaIOIMMHUCI OCHOBAMU TEOPUH aHATMTUYECKOM
XUMUU U O3HAKOMJIEHUHU CO BCEMU CTAAUSIMU aHATUTHYECKOTO MPOIIecca; TPAKTUYECKOM
OBJIQJICHMH METOJJaMH aHAJIN3a, a TAK)KE METOIAMHU pacyeTa pe3yabTaToB SKCIIEPUMEHTA; B
yYMEHUH 00yYalolUXCsl, HA OCHOBAaHUU MOJYYEHHBIX TEOPETUUECKUX 3HAHUN U
IPAaKTUYECKUX HaBBIKOB, IPABUJIBHO BBIOpATh METO/IbI MCCIIEJOBAHNS BELIECTB B
COOTBETCTBHHM C IIOCTABJIEHHOM Mepel HUMU Npo0IeMoi, pa3paboTaTh CXeMy aHalln3a,
IIPAKTUYECKH ITPOBECTU €TI0 U MHTEPIIPETUPOBATH NIOJYYECHHBIE PE3YJIBTATHI.

Kp aTKoO€ COACPKaHUuEC NTUCHUIIJIHHBI

B pamxkax kypca "AnanuTnyeckas XuMus U GU3UKO-XUMHYECKHE METO/IbI aHaIM3a"
paccMaTpUBaKOTCA CIEAYyIoIUe pa3aensl: [IpeaMer u MeToibl aHaTUTUYECKOW XUMHUH.
Knaccudukanuum metonoB ananuza. OCHOBHBIEC THUIIBI XUMHUYECKUX PEAKITUH,
IPUMEHSIEMBIX B aHaIM3€. XUMUYECKUE PABHOBECHS B pealIbHbIX cucTeMax. OCHOBHBIE
ATaIlbl XUMUYECKOT0 aHan3a. MeTo bl KOJTMYECTBEHHOTO XMMUYECKOTO aHaJn3a.
NHcTpyMeHTalIbHBIE METObI XUMUYECKOTO aHaau3a. JIJaboparopHsblil NpakTUKyM
MPOBOJIUTCS IO KOJTMYECTBEHHBIM METO/IaM aHAJIH3a.

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

AUCHUIIJIMHbI

[TmaHupyemMble pe3ysIbTaThl OCBOCHUS
OII BO (xomniereHuun)

[Tnanupyemsble pe3yabTaThl
00y4eHUs 110 TUCHUTUTHHE

OIIK-1 CnocobeH npuMeHsTh 6a30Bble 3HAHUS
(dbyHIaMEeHTaIbHBIX pa3/iesioB HayK O 3emJe,
€CTECTBEHHOHAYYHOTO U MaTEMaTHYECKOTO IIUKJIOB
IPY PEUICHUH 3a/1a9 B 00JIACTH YKOJIOTHUH H
MIPUPOIOTIOIB30BAHUS

3HaeT: OCHOBHBIE JTAlbl XUMUUYECKOTO aHAJIN3A;
TEOPETUICCKUE OCHOBHI (PH3UKO-XMMHYECKUX
METOJIOB aHAJIM3a, METOJIbI METPOJIOTUYECKOM
00paboTKH pe3ynbTaTOB aHAIN3a

'YMeeT: POBOAUTH KOJIMYECTBEHHBIN aHAIU3
COEJIMHEHUI! C NCII0JIb30BaHUEM (PU3HKO-
XMMHUYECKUX METOJIOB aHAJIN3a; BEIOpATh METO]
aHaJM3a JIIs 33/IaHHON aHATTMTHYECKOH 3a/1auu |
POBOAUTH CTATUCTUYECKYIO 00pabOTKy
[PE3yNBTaTOB aHAUTUIECKUX ONpPEACTICHHN
VMeeT MpakTUYEeCKUil OMBIT: IPOBEACHUS
XUMHYECKOTO aHAIN3a U METPOJIOTHYECKON OIEHKH

pE3yJIbTAaTOB

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp NpeaIIECTBYOMUX TUCIHUILINH,
BUJIOB pabOT y4eOHOro IyiaHa

[lepeveHs MOCIETYOMUX AUCIUTLTAH,
BUJIOB paboT

1.0.14 Heoprannueckas Xxumus,
1.0.15 Opranunueckasi XuMust

DJ1.03 OU3NKO-XUMHUUECKHI aHaIu3 00bEKTOB
OKpY>Karolleu cpebl,
1.0.17 Konnougxass XuMus




TpC6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

1.0.14 Heopranuueckasi Xumust

3HaeT: OCHOBHbIE 3aKOHBI XUMHUHU, CIIOCOOBI
IUIAHUPOBAHUS SKCIIEPUMEHTA WM aJITOPUTM
[pelieHys 3a/1a4; OCHOBHbBIE CBOWCTBA AJIEMEHTOB U
X XMMHYECKHUE NPEBPAILECHUS, XUMUYECKHE
CBOMCTBA BEILIECTB, IPAKTUYECKOE UCITOJIb30BaHUE
TOCTH)KEHUI XMMUH; CTAHIaPTHBIE METO/IBI
MOJTYYCHUS, HICHTU()UKAIINH U UCCIICTOBAHUS
CBOIMCTB BELLIECTB U MaTepuaioB, IpaBUja
00paboTKu 1 0(hOpMIIEHHSI PE3yabTaTOB PaOOTHI
YMeeT: pUMEHATh 0a30BbIC 3HAHUS XUMUH NIPH
MPOBEICHUH XUMHUKO-aHAIUTUYECKUX
UCCIIeIOBaHUI B 00JaCTH 3KOJIOTUH U
MPUPOIOTIONE30BAHHMS; TPUMEHATH 0a30BbIC 3HAHUS
(GU3NUECKUX U XMMUYECKUX 3aKOHOB U aHalIn3a
SIBJICHUI JIJIs1 pelIeHus 3a/1a4 B 001aCTH SKOJIOTUH U
PUPOIONOJIb30BaHMS; 0000IIaTEIOTYYEHHBIE
[pe3yabTaThl C UCIIOJIB30BAHUEM XUMUYECKUX
3aKOHOB; BBIOpaTh METOJ aHAJIN3a AJIS 3a/1aHHON
AQHAJIMTUYECKOM 3a1auun VMeeT mpakTHYeCKUi OIIbIT:
OCYLIECTBICHHS XUMUYECKOTO dKCIIEPUMEHTA U
o(opMIIeHHUs €0 Pe3yabTaTOB; METONAMU
MIPOBEICHMS XUMUYECKOTO aHAJIN3a U OLIEHKH
[PEe3yabTaTOB MPUPOIHBIX U AHTPOIIOT€HHBIX
(bakTOpoB A7 pereHus npodeccuoHaIbHbIX 3aad

1.0.15 Oprannueckast Xumust

3HaeT: OCHOBHbIE 3aKOHBI XUMUH, CTIOCOOBI
[JIJAHUPOBAHUS DKCIIEPUMEHTA WIIA AJITOPUTM
perieHus 3a1a4 YMeeT: INIaHUPOBaTh U
OpraHu30BaTh padOTy MO pPEUICHUIO 3aad,
BBINIOJIHEHUIO XUMHUYECKOT0 KcriepumenTa Mimeer
MPAKTHYECKHUH OMBIT: TTOMCKAa HH(DOPMALIUH JIJIst
pEIIeHUS TOCTABIEHHBIX 33/1a4, HABBIKAMH

OCYHICCTBJICHUSA XUMHUYCCKOI'O SKCIICPUMCHTA

4. O0béM 1 BUABI y4eOHOIT padoThI

OO6mas TpyA0eMKOCTh JUCHUILUIMHBI COCTABISET 8 3.€., 288 4., 146,75 u.

KOHTAKTHOU paboThI

Bun yue6HO# paboThl

Pacnpenenenune
Bcero |10 cemecTpaM B yacax

4acoB Howmep cemectpa

3 4
OO6mmast Tpy10EMKOCTh AUCIIUTUTMHBI 288 180 108
AyoumopHvie 3auamusi: 128 80 48
Jlexuuu (JI) 48 32 16
[IpakTudeckue 3aHATUS, CEMHHAPHI U (HIIN) IPYTHE BUIIBI ayTUTOPHBIX
. 16 16 0
sanstui (I13)




JlaGoparopubie paboTsI (JIP) 64 32 32
Camocmosmenvuas paboma (CPC) 141,25 | 89,75 51,5
[ToaroroBka K 3K3aMeHy. 9 0 9
[TonroToBka Kk KOHTPOJIBHBIM paboTaMm 1-4: pemuTh Moa00pKy 3aaa4 27 27 0
10 TeM€ KOHTPOJIbHOU padOoTBHI.
[TonroroBka k maboparopHbiM paboTam 1-7: 03HAKOMUTHCS C
TEOPETHUECCKUM MaTEPHAIOM IO TeMe JIabopaTOpHOH pabOTHI, XOIOM 34,75 | 34.75 0
BEITIOJTHEHHSI SKCIIEPUMEHTaNbHOUM yacTH. OdopMieHue oTuéra.
[TonrotoBka k maboparopHbIM padboTam 8-14: 03HAKOMUTHCS C
TEOPETHUECCKUM MaTEPHAIOM TI0 TeMe JIabopaTOpHOH pabOTHI, XOIOM 34,5 0 34.5
BBITIOJTHEHHSI SKCIIEpUMEHTaNbHOW yacT. OdopmieHue oTuéra.
IloaroroBka k BBIIOTHEHHIO TECTOB 1,2. 20 20 0
[ToaroToBka k 3a4eTy. 8 8 0
IToaroroBka K BBEIIIOJHEHUIO TECTOB 3,4. 8 0 8
KoHCynbranuy 1 mpoMeKyTouHasl aTTeCTalus 18,75 | 10,25 8,5
Bu koHTpOs (3aueT, qud.3a4et, IK3aMeH) - 3a4eT DK3aMEH

5. Coneprkanue TUCHMILIMHBI

OObeM ayTUTOPHBIX 3aHATUI
pa:j;(_;na HaumeHoBaHHE pa3[enoB JUCIUILINHBI 110 BUJIaM B 4acax
Bcero J | 113 | JIP
1 [IpeameT u MeTOIBI aHATUTHYECKOW XUMUU. OCHOBHBIE ATArlbl 10 6 4 0
XUMUYECKOTO aHaIH3a.
) OCHOBHBIE THITBI XUMUYECKUX PEaKIIHii, TPUMEHSIEMbIX B 14 10| a4 0
aHann3e. XMMUUYECKUE PAaBHOBECHSI B PEAJIbHBIX CHCTEMaX.
3  |MeToanl KOJIMYECTBEHHOIO XMMHUYECKOIO aHaJIN3a 56 16 8 32
4 NHcTpyMeHTalbHbIE METO/IBI aHATN3a. DJIEKTPOXUMHUYECKUE 78 3 0 20
METOJIbI aHATH3a
5 |OnTuueckue METOABI aHATIHA3A 14 6 0 8
6 |Xpomarorpadudeckrue METOIbI aHAIN3A 6 2 0 4
5.1. Jlekuun
Ne Ne Kon-
nexuuulpasena HanmenoBanme nim KpaTkoe cofepKaHne JEKIIMOHHOTO 3aHTH BO
4acoB
1 1  |[[IpeameT u MeTOAbI aHATUTUYECKOM XUMHH. Kiaccudukaiuu MeTo10B aHAIN3A. 2
5 1 AHanuTHueckuil curHasi. OCHOBHBIE XapaKTEPUCTUKU METO/IA aHAIH3a. )
[TorpemHOCTH XUMUYECKOTO aHamm3a. O0paboTKa pe3ynbTaTOB U3MEPEHHIA.
3 1 |[Ipo6GooTdop 1 mpoOOMOArOTOBKA 2
4 2 [KauecTBEHHbIE peaKun 2
(OCHOBHBIE TUIIBI XUMUYECKUX PEAKIINI, IPUMEHSIEMbIX B aHaJIU3€. XUMHUECKUE
5 5  [PaBHOBECHS B PEANLHBIX M MICANIBHBIX CHCTEMAX. 3/IM. KuciaoTHO-OCHOBHBIE >
peakuuu. [Ipeacrasnenus Jlebas-Xiokkens. PacueTsl paBHOBECHBIX
koHIeHTpauuii. Pacuer pH.
7 ) OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUY B aHATTUTUYECKON XUMHUH. 5
OOHapy»XeHUE NOHOB ¢ HUCTIoNb30BaHueM OB-peakiuii.
8 2 |bydepnbie cuctemsl u onpenenenue pH Oydepnsix pactBopoB. ['uaponus. 2
9 ) Peaknuun KOMHJ'IGKCOO6paSOBUaHI/I$I B AHAJINTUYECKON XMMUH. PacquLIV )
ABHOBECHBIX KOHIIEHTPALIMI B paCTBOpPaxX KOMIUIEKCHBIX COSAMHEHUH.




OOHapyXeHHUE U pa3/ielieHne KaTHOHOB U AHMOHOB C UCIIOJIb30BAaHUEM PEeaKLnui
KOMILJIEKCOOOpa30BaHMUSI.
6 3 |[paBUMETpUYECKUI METOJ] aHAJIN3a. 2
10 3 MHaukaTropsl B TATpUMETpUH. KHCIOTHO-OCHOBHOE TUTPOBAHUE. HepBI/I‘-IHBIGv >
CTaHJAPTHI U1l YCTAHOBJIEHUSI KOHIIEHTPALIMKY PACTBOPOB KUCIOT U OCHOBAHUM.
Turpumerpuueckuii ananu3. TpeOoBaHuUsl, MpeIbABIsIEMbIE K PEAKIIUU B
TUTpUMETpUYeCcKOM aHan3e. CriocoObl TUTPUMETPUUECKUX OTPEIETCHUI:
1 3 |apAMoe o0OpaTHoOe, TUTpOBaHUE 3aMecTUTeNsl. BapuaHThl TUTPOBaHUSI. )
[lepBUYHBIC U BTOPUYHBIE CTAHIAPTHI, TPEOOBAHUS K HUM. BUIBI KPUBBIX
TuTpoBaHusl. Ckauyok TUTpoBaHMs. ToUKa SKBUBaJIEHTHOCTH M KOHEUHAS TOUKA
TUTPOBAHUSI.
OKHUCIUTENbHO-BOCCTAHOBUTENbHOE TUTpOoBaHue. MHnukaropsl B OB-tuTpoBanuu.
12 3 |[MeTonbl OKHCIUTENHHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS: IEPMAHTAHATOMETPpHS, | 2
fiooMeTpusi, OUXPOMATOMETPHSL.
KommiekconomeTpuueckoe TutpoBanue. Tpuson b u ero ucnoiab3oBaHue B
13 3  [KOMIUIEKCOHOMETPUYECKOM TUTpOBaHMH. VIHIMKaTOphI B 2
KOMILIEKCOHOMETPUUYECKOM TUTPOBAHUHU.
OcanurensHoe TUTpOBaHHE. OCHOBHBIE TUTPAHTBI-OCAAUTENN. HIUKAIUSA TOUKH
14 3 |[KOHIIa TUTPOBAHUHU. APreHTOMETPUYECKOE OTPECICHUE COACPKaHUS XJI0pa B 2
[MUTHEBOM BOJIE.
15 3 |buoxuMuueckKre METOIBI aHAIN3a. 2
16 3 |[KmHeTnuyeckue MEeTo/bl aHaIN3a. 2
Brenenne B GU3HKO-XMMUYECKHE METOABI aHamu3a. NHCTpyMeHTaIbHbIE METOIBI
ananmm3a. Knaccudukanus Gu3nko-XxuMU4ecKux MeTo10B aHam3a. CriocoObl
17 4 [pactieTa KOHUEHTPAIMH MO BEMMTHHE AHATMTHIECKOTO CHTHATA B METO/IE 5
rpaayrupOBOYHOTO rpaduka, METOIaX CTaHIapTOB, METOaX JOOABOK.
CpaBHHUTENIbHAS XapaKTEPUCTUKA (PU3UKO-XUMHUECKUN U XUMHUYECKUX METOIOB
aHaM3a. DIEKTPOXUMHUECKIEe MEeTO/bI aHann3a. Kimaccuduxammst MeTonoB.
18 4  [I[loreHIMOMETPUS U TOTEHIMOMETPUUECKOE TUTPOBAHUE. 2
19 4  |BombTamMmnepoMeTpHsi U aMIEPOMETPUIECKOE TUTPOBAHHUE. 2
20 4  |KynoHOMeTpUYECKHE U KOHIYKTOMETPUUYECKUE METO/IbI aHAJIN3A. 2
1 5 Onrtryeckue MeTosl ananu3a. Kimaccudukamnus onTuaecKux METOA0B, 00JacTH 5
MPUMEHEHHUS pa3HbIX METOAOB. CIIEKTPOCKOMMYECKHUE METO/IbI aHAIH3A.
2 MeTo/pl MOJEKYISIPHOM abcopOIroHHOM criekTpockonuu. K- u Y- ’
CIIEKTPOCKOTIHSI.
23 5 |FAIMP-cnekrpockonusi. 2
24 6 Xpomarorpapuueckue MeTosl aHanu3a. Kiaccudukanus xpomarorpaduyeckux )
METOJIOB.
5.2. lIlpakTyeckue 3aHATHS, CEMHUHAPbI
Ne Ne Koa-
HanmeHnoBaHMe Uil KpaTKoe coAepKaHuEe MPAKTUYECKOT0 3aHIATHI, CEeMUHapa BO
3aHATUsA[pa3iena
4acoB
1 1  |Craructuyeckas 0OpaboTKa pe3ysIbTaToB ONPEIEICHUSI. 2
) 1 Cnioco0bI BeIpaKeHUs! KOHIIEHTPALIMM pacTBOPOB, UCIIOJIB3yEeMble B TUTPUMETPUH. )
OKBHBAJICHT.
3 5 Xumudeckre paBHoBecHs. KuciorHo-ocHOBHBIEC paBHOBecHs. CUIIbHBIC U cl1a0bIe )
iekTponuTsl. Pacuer pH.
KucnorHo-ocHOBHBIE paBHOBecHs. bydepHbie cucteMsl u onpeaenenue pH
4 2 |[0ydepnbix pactBopoB. ['uaponus, pacuer pH pacTBopoB cosneii. PaBHoBecus B 2
[pacTBOpax MaJlOpPACTBOPUMBIX COCTUHEHUN




5 3 |PacueTrsl B rpaBUMETPUYECKOM aHAJIN3E. 2
6-8 3 |PacueTbl B THUTPUMETPUUYECKOM aHAJIM3E 6
5.3. JIaboparopHbie padoThI
No Ne . Kosn-Bo
sansTis | pasiena HanmeHnoBanue nian KpaTkoe cofepkaHue J1abopaTopHOM paboThl 4ACOR
1 3 |BBomnoe 3aHsaTHe. TeXHUKA MTPOBEICHUS TAO0OPATOPHBIX PadOT. 4
2 3 |Aumgumerpus. 4
3 3 |Ankanumerpusl. 4
4 3 NonomeTpusi. 4
5 3 |buxpomaromeTpus. 4
6 3 [llepmanranatomerpus. Y. 1. 4
7 3 |[lepmanranarometrpus. Y. 2. 4
8 3 |KommuekcoHoMeTpus. 4
9 4  |BBomHOe 3aHsTHE. TeXHUKA MPOBEJCHHUS JTaOOPATOPHBIX PaOOT. 4
10 4  |pH-meTpus co CTEKIITHHBIM IEKTPOJOM. 4
11 4 |[Konmykxromerpus. 4
12 4 |OnpenesieHUE HUTpPATa C HIOHOCEIEKTUBHBIM AJIEKTPOIOM. 4
13 4  |AMIepoOMETPUYECKOE TUTPOBAHUE C JIBYMSI MHIUKATOPHBIMU JIEKTPOJAMU. 4
14 5 JIroMUHEe CIIEHTHEIN aHaIn3 4
15 5  |CmekrpodoTomMeTrpusi. 4
16 6 |Xpomarorpadwusi. 4
5.4. CamocrosiTesibHasA padoTa CTyIeHTa
Boinonnenne CPC
Criucok nureparypsl (¢ ykazaHHEM Kozn-
ITonsug CPC pas3zenos, miaB, CTpaHull) / ccbuika Ha  [CemecTp| BO
pecypc 4acoB
Bacumnbes, B. I1. Ananutnueckas XUMHSI.
KH. 2 ®u3nKo-XxMMHUYECKUE METO/IbI aHATN3a
y4eOHUK I By30B 110 XUM.-TEXHOI.
cnenuagpHocTam. C. 4-7, 10-90, 160-210,
[ToaroroBka K SK3aMeHY. 292-341. 3onotoB, 0. A. Beenenne B 4 9
QHAIMTUYECKYIO XUMHUIO | yueOHOe 1ocodue
/ 10. A. 3omoToB. — 3-¢ u3a. (A1), —
Mocksa : Jlaboparopus 3Hanuii, 2024. — C.
156-182.
[lanununa, E. . Pacuetsl B
TUTPUMETPUUIECKOM aHaJIN3e: yUeO.
mocodue, c. 3-68. Nuses 1. B.
MoroToBKa K KOHTPOITbHBIM paGoTam 1-4: Mertposoruueckas 00paboTKa pe3ynbTaToB
elIIHTh MONGOpKY 387184 10 TeMe XUMUYECKOTO aHamm3a : yuel. mocodue, C. 3 27
KOHTPOMBHO PaGOTHL 10-50. Kprokosa, U.B., Cunopenkona, JI.A.,
[[Bopsimmna, FO.C. PacueTHbie 3agauun 1o
QHATMTUYECKOU XUMHUH: yaeOHOe mocooue,
c. 3-56. I'opsiueBa, B.H. COopHuk 3a1a4 1o
Kypcy aHaJIMTUYECKON XUMuH, c. 1-23.
[ToaroroBka k gaboparopHbiM padotam 1-7: [[lanununa E. . XuMndeckue MeToabl
03HAKOMUTBCS C TEOPETUUECKUM KOJIMYECTBEHHOI'0 aHaju3a : yueb. mocodue 3 34,75
MaTepHaJIoM 10 TeMe JIabopaTopHOi K j1a0. pabotam, c. 1-54.




pa6OTBI, XO0A0M BBITIOJIHEHUA
DKCIIepUMEHTaIbHON YacTH. OdgopMmieHue

oTYETA.
[TonroToBka k maboparopHbIM paboTam 8-
14: 03HaKOMHUTHCS C TEOPETUUECKUM ['osoBanoB, B. U. ®u3nko-xumMuyeckue
MaTepuaoM T0 TeMe JIabopaTopHOi METO/Ibl AaHAIN3A. DIEKTPOXUMUYECKUE 4 345
[pabOThI, XOJIOM BBITIOJTHCHUS METOJIbI aHAJIN3a : yuel. mocodue aJis jaaol. ’
HKCIIepUMEHTaIbHOM yacTu. Opopmienue  [pador, c.1-96.
OTU€TA.
Bacunbes, B. I1. AmanunTtrndaeckas XuMus.
K. 1 Tutpumerpuueckue u
rpaBUMETPUYECCKHUI METOBI aHATN3A.
Y4eOHUK ISl By30B 0 XMM.-TEXHOIL.
[loaroTroBKa K BBIIOJHEHUIO TECTOB 1,2. cnempanpHoctam. C. 5-29, 49-38, 68-81, 3 20
281-295. 3onotoB, 0. A. Beenenne B
AQHAJTUTUYECKYIO XUMUIO : ydeOHOEe mocooue
/ 10. A. 3omoTtoB. — 3-¢ u3a. (A1.). —
Mockasa : JlaGoparopus 3Hanui, 2024. — C.
5-137.
Bacumnbes, B. I1. Ananutnueckas XUMHSI.
K. 1 Tutpumerpuueckue u
rpaBUMETPUICCKUI METOBI aHAJTH3A.
YueOHUK SISl By30B 110 XMM.-T€XHOJL.
cnenuagpHOCTAM. C. 5-29, 49-58, 68-81,
[lonroroBka K 3adery. 3 8

281-295. 3onotoB, 0. A. Beenenue B
QHATMTHYCCKYIO XUMHIO | y4eOHOe mocooue
/ 10. A. 3omoroB. — 3-¢ m3a. (911.). —
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6. DoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBO€HMsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losioskeHrEM 0 OANITbLHO-PEUTHHTOBOM CHUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEIFHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

HasBanue -
Ne | Ce- Bug Makc. TLIBA-
KOHTpoJbHOrO |Bec [Topsanox HaunciieHus: 6aII0B
KM|mectp| xoHTposs MO 6amn eTcs B
ponp A
1 3 Texyumit | JlaGoparopHas 75| 7 ChaHHBIN B CPOK OTYET COOTBETCTBYET 7 saucT
KOHTPOJIb pabota Nel ’ 6amnam. [Ipu moaroToBke K




maboparopHoil paboTe 00yJaroImuiics
MUIIIET "3aroTOBKY'" oTUeTa, B KOTOPOH
OTBEYAET Ha TIOCTABIICHHBIC 7 BOIIPOCOB.
[[paBuIBHBIN OTBET HA KaXKAbIM BOMPOC -
0,5 6amma (Bcero 3.5 6anna). PacuetHast
JacTh OTUeTa BKIIIOYAeT B ce0st 7
[TyHKTOB, KaXbI U3 KOTOPBIX
ornieHuBaetcs B 0,5 6amma (Bcero 3.5
Oayia). 1 6amr cHUMaeTcs 3a He3HaHUE
METOJMKH M XO/1a BBITIOJTHEHHS pabOThI,
rpyOble HEJJOUEThI IPU BHITOJTHEHUN
HKCIIEPUMEHTA, HapyIlIEHUE TPaBUII
TEXHUKH 0€30MacHOCTH TIpu paboTe B
nmabopatopuu. 1 6ayur CHUMaeTcs 3a caauy|
OTYeTa MO3HEE, YEM Uepe3 JIBE HeJeH
[1OCJI€ BBITIOJIHEHHSI TaO0PaTOpHO
pabotel. [Ipy HEeBBIOIHEHUU PabOTHI
BhIcTaBsgeTcs 0 0amios.

Texkymmii
KOHTPOJIb

JlaGoparopHas
paborta Ne2

7,5

CnaHHBI B CPOK OTYET COOTBETCTBYET 7
Oamnam. [Ipu moaroToBke K
mabopaTopHOi paboTe 00yJaroIUNCs
MUIIET "3ar0TOBKY" OTYETa, B KOTOPOU
OTBEYAET Ha MOCTABJIEHHBIE 6 BOIIPOCOB.
[IpaBuIBHBIN OTBET HA KaXKAbli BOIPOC -
0,5 6amna (Bcero 3.0 6amra). PacueTHas
JacTh OTUETa BKIIOYAET B ceOs 8
MyHKTOB, KaX I U3 KOTOPBIX
onienuBaercs B 0,5 6amna (Bcero 4.0
Oaya). 1 6amn cHUMaeTcCs 3a He3HaAHUE
METOJIKH M XO/a BBITIOTHEHHSI paOOTHI,
rpyObIe HEJOUYETHI TPU BHITIOTHEHUN
SKCIIEPUMEHTA, HApYILIEHUE MTPaBUI
TEXHUKH 0€301aCHOCTH TIPHU paboTe B
maGoparopuu. 1 6ann cHUMaeTcs 3a caavy
OTYeTa MO3JHee, YEM uepes JABE HeJeH
[OCJIE BHITIOJTHEHHSI Ta00PaTOPHOIA
paboThl. [Ipy HeBbIMONHEHNN PabOThI
BhICTaBisgeTcs 0 6amios.

3a4CT

Texkymumii
KOHTPOJIb

JlaGoparopHas
pabota Ne3

7,5

CraHHBIN B CPOK OTYET COOTBETCTBYET 7
6atam. [Ipu moaroroske
maboparopHoil paboTe oOydaromuics
MUIIeT "3aroTOBKY" 0T4eTa, B KOTOPOH
OTBEYAET Ha MIOCTABIEHHBIE 6 BOIIPOCOB.
[IpaBUIIBHBIN OTBET HA KaK/IbIM BOIPOC -
0,5 6amna (Bcero 3.0 6anna). PacuetHas
JacTh OTUETa BKIIIOYAET B ce0s 8
MTyHKTOB, KQX/bIi U3 KOTOPBIX
orieHuBaetcs B 0,5 6amna (Bcero 4.0
Oama). 1 6amr cHUMaeTcs 3a He3HaAHUE
METOIKH M XO/1a BBITIOJTHEHHS paOOTHI,
rpyOble HeJIOYETHI MPU BHIMIOJIHEHUN
DKCIICPUMEHTA, HAPyIICHUE TIPABHI
TEXHUKHU 0€30MaCHOCTH MpH padboTe B
nmabopatopuu. 1 0ayur CHUMaeTcs 3a caauy|
oTYeTa MO3Hee, YEM uepe3 JABE HeJeIH

3a4CT

0CJIe BHIIOIHEHUS JJAOOPATOPHOi




pabotel. [Ipy HeBBIOTHEHUU pabOTHI
BeIicTaBisieTcst 0 0aIIoB.

Texkymumii
KOHTPOJIb

JlaGoparopHas
paborta Ne4

7,5

CnaHHBIN B CPOK OTYET COOTBETCTBYET 7
6amnam. [Ipu moaroroBke k
mabopaTopHOil paboTe 00yJaroIUnCs
MUIIET "3ar0TOBKY" 0TY€eTa, B KOTOPOU
OTBEYAET Ha MOCTABJIEHHBIE 9 BOIIPOCOB.
[IpaBUIIBHBIN OTBET HA KAXK/IbII BOIIPOC -
0,5 6amna (Bcero 4.5 6amna). PacuetHas
JacTh OTYETA BKJIIOYAET B ceos 5
TyHKTOB, KaX/IbIil U3 KOTOPBIX
onienuBaercs B 0,5 6amna (Bcero 2.5
Oama). 1 6amn cHUMaeTcs 3a He3HaAHUE
METOIMKHU U XOJ1a BHITIOJIHEHUS pabOTHI,
rpyOble HeJJ0UEThI IPU BHIMOJIHEHUN
DKCIEPUMEHTA, HAPYILIEHUE TIPABUII
TEXHUKHU 0€30M1aCHOCTH MpH padboTe B
nmaboparopuu. 1 Gann cHUMaeTcs 3a caady
oTYeTa MO3Hee, YEM uepe3 JBE HeJeH
MoCJie BHIIOJTHEHUS TAOOPaTOPHOI
paboTsl. [Ipy HeBbIMONHEHNN PabOThI
BbIcTaBisieTcs 0 GayioB.

3a4CT

Texymmii
KOHTPOJIb

JlaboparopHas
pabota Ne5

7,5

CraHHBIN B CPOK OTYET COOTBETCTBYET 7
6aam. [Ipu moaroroske
maboparopHoi paboTe oOydaromuics
MUIIeT "3aroToBKY" oT4eTa, B KOTOPOH
OTBEYAET Ha MIOCTABIEHHBIEC § BOIIPOCOB.
[IpaBUIIBHBIN OTBET HA KaK/IbIM BOIPOC -
0,5 6amna (Bcero 4.0 6anna). PacuetHas
JacTh OTUETA BKJIFOYAET B ce0s1 6
MTyHKTOB, KQX/bIi U3 KOTOPBIX
orieHuBaetcs B 0,5 6amna (Bcero 3.0
Oama). 1 6amr cHUMaeTcs 3a He3HaHUE
METOIMKH M XO/1a BBITIOJTHEHHS paOOTHI,
rpyOble HeJIOYETHI MPU BHIMIOJIHEHUN
DKCIICPUMEHTA, HAPyIIICHUE TIPABHI
TEXHUKHU 0€30MacHOCTH MpH paboTe B
nmabopatopuu. 1 6ayur CHUMaeTcs 3a caauy|
OTYeTa MO3JHEe, YEM Uepe3 JABE HeJeH
[MOCJIE BBITIOJTHEHUS J1a00paTOpHOM
paboTsl. [Ipu HEBBIMOTHEHUN PAOOTHI
BbIcTaBIsieTcs 0 0asuios.

3a4CT

Texymmii
KOHTPOJIb

JlaGoparopHas
pabota Neb

7,5

ChaHHBIN B CPOK OTYET COOTBETCTBYET 7
6amnam. [Ipu moaroToBke k
maboparopHoil paboTe 00yJaroIuiics
MUIIIET "3aroTOBKY' oTUeTa, B KOTOPOUH
OTBEUYAET Ha MOCTABJIEHHBIE 7 BOIIPOCOB.
[[paBuIBHBIN OTBET HA KaXKAbIM BOMPOC -
0,5 6amna (Bcero 3.5 6amra). PacueTHas
JacTh OTYeTa BKIIIOYAeT B ce0st 7
TyHKTOB, KQX/IbII U3 KOTOPBIX
ornieHuBaetcs B 0,5 6amma (Bcero 3.5
Oayia). 1 6amr cHUMaeTcs 3a He3HaHUE
METOJIMKH M XO/1a BBITIOJTHEHHS paOOThI,
rpyOble HeJIOYETHI MPU BHIMIOJIHECHUN
DKCIEPUMEHTA, HapyIIeHUE TPaBUII

3a4CT




TEXHUKH 0€30MacHOCTU TIpu paboTe B
nmabopatopuu. 1 6ayur CHUMaeTcs 3a caauy|
OTYeTa MO3HEE, YEM Uepe3 B HEJeH
MOCJIE BBITIOJTHEHUS JTA0OPaTOPHOM
pabotel. [Ipy HEeBBIOTHEHUU pabOTHI
BhICTaBIIsIeTCs () OAIITOB.

Texkymmii
KOHTPOJIb

JlaGoparopHas
pabota Ne7

7,5

CnaHHBIN B CPOK OTYET COOTBETCTBYET 7
6amtam. [Ipu moaroroBke k
mabopaTopHOi paboTe 00yJaroIunCs
MUIIET "3ar0TOBKY" OTYETa, B KOTOPOU
OTBEYAET Ha MIOCTABJIEHHBIE 7 BOIIPOCOB.
[IpaBUIIBHBIN OTBET HA KAXK/IbII BOIIPOC -
0,5 6amna (Bcero 3.5 6amna). PacueTHas
JacTh OTYETAa BKJIOYAeT B cebds 7
[TyHKTOB, KaX/IbIil U3 KOTOPBIX
onienuBaercs B 0,5 6amna (Bcero 3.5
Oaya). 1 6amn cHUMaeTcCs 3a He3HaAHUE
METOIMKHU U XOJ1a BBITIOJIHEHUS pabOTHI,
rpyOble HeJJ0UEThI IPU BHIMOJIHEHUN
DKCIIEPUMEHTA, HAPYILIEHUE TIPABUII
TEXHHKHU 0€30MacCHOCTH MpH paboTe B
nmaboparopuu. 1 Gann cHUMaeTcs 3a caady
OTYeTa MO3Hee, YEM uepe3 JABE HeJeH
MoCJie BHIIOJTHEHUS TAOOPaTOPHOI
paboThl. [Ipy HeBbIMONHEHNN PabOThI
BbIcTaBisieTcs 0 GayioB.

3a4CT

Texymuit
KOHTPOJIb

KonTponbHas
paborta Nel

7,5

KoHTposibHas paboTa cOCTOUT U3 3
3a/IaHNM, KOKJ10€ U3 KOTOPBIX
OlLleHMBaeTcs B 2 6ajuia, €Cliu MoJTyYeHbl
BEpHBIE PACUETHBIE (POPMYIIBI U
q1CcI0Bble OTBETHI. Eciu ecTh ommoku
cHuMaetcs 1 0aj, eciau ecTh HEAOYETHI -
0,5 6asnoB. HeBepHO BBINOTHEHHOE
3aganue - 0 6ayos.

KoHTposibHas paboTa MpOBOJUTCS BO
BpeMSs IPAKTUYECKUX 3aHATUH (45
MUHYT) [1OCJIE TIPOXOXKACHUS
00y4aronMMHCs COOTBETCTBYIOIIEH
TeMbl. EciM KOHTposibHas paboTa
HamucaHa B JIpyroe Bpemsi, cHumaercs 1
6a.

3a4CT

Texymmii
KOHTPOJIb

KontponsHas
pabota No2

7,5

KonTponbsHas pabota cocTouT u3 3
3a/1aHN, KaXKJ10€ U3 KOTOPBIX
OlleHHBaeTcs B 2 0aiia, eClid MOTyYeHbI
BEpPHBIC PACUETHBIE (POPMYIIBI U
YICIIOBBIE OTBETHI. Ecu ecTh ommoku
cHuMaetcs 1 0aj, eciau ecTh HEJOYETHI -
0,5 6ammoB. HeBepHO BBITOTHEHHOE
3ananue - 0 0amios.

KonTtponpsHas paboTa mpoBOIUTCS BO
BpeMs IPAKTUYECKUX 3aHATUH (45
MUHYT) TIOCJIE€ TIPOXOXKACHUS
00yYarOIMMHCS COOTBETCTBYIOIIEH
TeMbl. Eciii koHTponbHas pabota
HamucaHa B JIpyroe Bpemsl, cHumaercs 1

3a4CT

Oal.




10

Texkymmii
KOHTPOJIb

KontponpHas
pabota Ne3

7,5

KonTposbHas paboTa cOCTOUT U3 3
3a7aHU, KaKI0€ U3 KOTOPBIX
OlLlIEHHBaeTCs B 2 0aiia, €ClIy MOJyUYEHBI
BEpHbIE pacyeTHbIe (YOPMYIIbI U
4ICIIOBbIE OTBETHI. Eciu ecTh ommoKku
cHUMaeTcs 1 0a, eciiu ecTh HeJIOYETHI -
0,5 6asoB. HeBepHO BBINOTHEHHOE
3agadue - 0 0aIoB.

KoHTposbHas paboTa MpoOBOJUTCS BO
BpeMs MPAKTHUECKUX 3aHATHH (45
MUHYT) [TOCJIE TIPOXOXKICHUS
00y4aroLMMKCS COOTBETCTBYIOLIEH
Tembl. Eciii koHTposibHas paboTa
HamucaHa B Ipyroe Bpemsi, CHUMaeTcs 1
6a.

3a4CT

11

Texymui
KOHTPOJIb

KonTponbHas
pabota Ne4

7,5

KoHTposibHas paboTa cOCTOUT U3 3
3aJaHui, KaKI0€ U3 KOTOPBIX
OLIeHUBAeTCs B 2 6ajuia, €Clu MoJTy4eHbl
BEpHBIE PACUETHBIE (POPMYIIBI U
qKCI0BbIe OTBETHI. Eciu ecTh ommoku
cHUMaeTcst 1 6asi, eciau ecTh HeZJOUETHI -
0,5 6asoB. HeBepHO BBINOTHEHHOE
3aganue - 0 Gayos.

KoHTposibHas paboTa MpOBOJUTCS BO
BpeMS IPAKTUYECKUX 3aHATUH (45
MUHYT) [TOCJIE TIPOXOXKICHUS
00y4JaroIIMMHKCS COOTBETCTBYIOIIEH
TeMmbl. Ecii KoHTposibHas paboTa
HamycaHa B JIpyroe Bpemsi, cHumaetcs 1
6a.

3a4CT

12

Texkymmii
KOHTPOJIb

Tect Nel

8,75

10

Tect conepxxut 10 3ananuii ¢ BHIGOpOM
OJTHOTO WJIM HECKOJIbKUX MPaBUIbHBIX
0TBeTOB. [IpaBUIIBHBIN OTBET Ha KaXK0€
13 TECTOBBIX 3aJaHU OLIEHUBAcTCS B 1
0asu1. 3a7aHne BBIIOJIHEHO HEBEPHO - 0
0aJuIoB.

TecTrpoBanne NPOBOIUTCS B KOHLE
JIEKLIMU B CEPEJUHE CEMECTPa IO BCEM
[IPOMIEHHBIM TeMaM. Bpems
TectupoBanus — 20 MuH. Ecnu Tect He
ObUT TIpoiisieH, oOyJaromuiicst oTBeyaeT
Ha BOIPOCHI IPETI0/IaBaTelis yCTHO,
TaKKe 3a MO3/IHEE IPOXOKACHHE
cHuMaercs 1 Oam.

3a4CT

13

Texymui
KOHTPOJIb

Tect No2

8,75

10

Tect conepxut 10 3aganuii ¢ BEIOOpOM
OJTHOTO WJIM HECKOIBKUX MPaBUIBHBIX
0TBeTOB. [IpaBUIIBHBIN OTBET HA KAXK10€
13 TECTOBBIX 3aJaHUI OIleHUBAeTCs B 1
0asu1. 3aanne BHIIOJIHEHO HEBEPHO - 0
0asoB.

TecTupoBaHue NPOBOAUTCS HA
HOCJIETHEN JIEKIINU 10 TEMAaM JIEKIIUN 8-
15. Bpems tectupoBanus — 20 muH. Eciin
TeCT He ObLT MPOICH, 00yJaroITuiics
OTBEYAET Ha BONPOCHI MIPETOIaBATEIS

YCTHO, TAKXKC 3a ITO3THEC ITPOXOKIACHNUC

3a4CT




cHuMaercs 1 oamn.

14

bonyc

bonyc 3a
CUCTEMATUYECKYIO

paboty B

cemecTpe

5 6anioB - 60HyC HaYHCIsAeTCs 3a
nocemienue 90-100% Bcex 3anaruii (3
0asuta) ¥ 3a MpaBUJIbHbBIE OTBETHI HA
BOTIPOCHI MPETIOIaBaTEeNs B TEUCHUE
3aHsTui (2 6anmna).

3a4CT

15

ITpome-
KyTOYHast
aTTecTanus

3auer

10

3adeT nNpoBOAUTCS B (pOpME MUCEMEHHOTO
tectupoBanud. Tect coctout u3 10
BONIPOCOB. [IpaBHiIbHBIN OTBET Ha BOIIPOC
cooTrBeTcTBYeT 1 O6amty. HenpaBunbHbIN
OTBET Ha BOIIPOC COOTBETCTBYET ()
0aJuIoB.

3a4CT

16

Texymmii
KOHTPOJIb

bamner 3a 3
CEMECTp

57,7

100

Ha utoroByto o1ieHKy B 4 ceMecTpe
BIIMSIOT HAOpaHHBIC CTYJICHTOM OaJUTbI 32
3 ceMecTp, OHU PAaCCUUTHIBAIOTCS KaK
MPOIICHT OT HAOpPaHHOM OIIEHKH 32 KypC B
3 cemecTtpe.

OK3aMCH|

17

Texymui
KOHTPOJIb

JlaGoparopHas
pabota Ne§

4,5

ChaHHBIN B CPOK OTUET COOTBETCTBYET 7
6atam. [1pu moaroroBke k
maboparopHoil paboTe 00yJaroImuiics
MUIIIET "3aroTOBKY' oTUeTa, B KOTOPOUH
OTBEYAET Ha TIOCTABIICHHBIC 7 BOIIPOCOB.
[[paBuIBHBIN OTBET HA KaXKAbIM BOMPOC -
0,5 6amma (Bcero 3.5 6anna). PacuetHast
JacTh OTUeTa BKIIOYAeT B ce0st 7
MTyHKTOB, KQX/IbII U3 KOTOPBIX
ornieHuBaetcs B 0,5 6amma (Bcero 3.5
Oayia). 1 6amr cHUMaeTcs 3a He3HaHUE
METOJMKH M XO/1a BBITIOJTHEHHS pabOThI,
rpyOble HeJIOYETHI MPU BHIMIOJIHEHUN
HKCIIEPUMEHTA, HapyIlIEHUE TPaBUII
TEXHUKH 0€30MacHOCTH TIpu paboTe B
nmabopatopuu. 1 6ayur CHUMaeTcs 3a caauy|
OTYeTa MO3HEE, YEM Uepe3 JABE HeJeH
[1OCJI€ BBITIOJIHEHUSI TaO0PaTOpHO
paboTsl. [Ipu HEBBIMOTHEHUN PAOOTHI
BhIcTaBIsgeTcs 0 0aios.

OK3aMCH|

18

Texymmii
KOHTPOJIb

JlaboparopHas
pabora Ne9

4,5

CnaHHBII B CPOK OTYET COOTBETCTBYET 7
Oamnam. [Ipu moaroToBke K
mabopaTopHOi paboTe 00yJaroIUnCs
MUIIET "3ar0TOBKY" 0TY€eTa, B KOTOPOU
OTBEUYaeT Ha MOCTaBJIEHHBIE 7 BOMTPOCOB.
[IpaBUIIBHBIN OTBET HA KaXKAbli BOIIPOC -
0,5 6amna (Bcero 3.5 6amna). PacuetHas
JacTh OTYETa BKIIOYAET B ce0st 7
MyHKTOB, KaX I U3 KOTOPBIX
onienuBaercs B 0,5 6amna (Bcero 3.5
Oaya). 1 6amn cHUMaeTcs 3a He3HaAHUE
METOIMKH M XO/a BBITIOTHEHHS paOOTHI,
rpyObIe HEOUYETHI IPU BHITIOTHEHUN
SKCIIEPUMEHTA, HApYILIEHUE MTPaBUI
TEXHUKH 0€301aCHOCTH TIPU paboTe B
maGoparopuu. 1 6amn cHUMaeTcs 3a caavy
oTueTa MO3HEE, YeM Uepe3 JIBE HeNeIn
[OCJIe BHITIOJTHEHHSI TaO0PATOPHOIA

OK3aMCH|




pabotel. [Ipy HeBBIOTHEHUU pabOTHI
BeIicTaBisieTcst 0 0aIIoB.

19

Texkymumii
KOHTPOJIb

JlaGoparopHas
paborta Nel0

4,5

CnaHHBIN B CPOK OTYET COOTBETCTBYET 7
6amnam. [Ipu moaroroBke k
mabopaTopHOil paboTe 00yJaroIUnCs
MUIIET "3ar0TOBKY" 0TY€eTa, B KOTOPOU
OTBEYAET Ha MIOCTABJIEHHBIE 7 BOIIPOCOB.
[IpaBUIIBHBIN OTBET HA KAXK/IbII BOIIPOC -
0,5 6amna (Bcero 3.5 6amna). PacueTHas
JacTh OTYETA BKIIOYAeT B cebds 7
TyHKTOB, KaX/IbIil U3 KOTOPBIX
onienuBaercs B 0,5 6amna (Bcero 3.5
Oama). 1 6amn cHUMaeTcs 3a He3HaAHUE
METOIMKHU U XOJ1a BHITIOJIHEHUS pabOTHI,
rpyOble HeJJ0UEThI IPU BHIMOJIHEHUN
DKCIEPUMEHTA, HAPYILIEHUE TIPABUII
TEXHUKHU 0€30M1aCHOCTH MpH padboTe B
nmaboparopuu. 1 Gann cHUMaeTcs 3a caady
oTYeTa MO3Hee, YEM uepe3 JBE HeJeH
MoCJie BHIIOJTHEHUS TAOOPaTOPHOI
paboTsl. [Ipy HeBbIMONHEHNN PabOThI
BbIcTaBisieTcs 0 GayioB.

OK3aMCH

20

Texymmii
KOHTPOJIb

JlaboparopHas
pabota Nell

4,5

CraHHBIN B CPOK OTYET COOTBETCTBYET 7
6aam. [Ipu moaroroske
maboparopHoi paboTe oOydaromuics
MUIIeT "3aroToBKY" oT4eTa, B KOTOPOH
OTBEYAET Ha MIOCTABIEHHBIC 7 BOIIPOCOB.
[IpaBUIIBHBIN OTBET HA KaK/IbIM BOIPOC -
0,5 6amna (Bcero 3.5 6anna). PacuetHas
JacTh OTUETa BKJIIOYAET B ceOst 7
MTyHKTOB, KQX/bIi U3 KOTOPBIX
orieHuBaetcs B 0,5 6amma (Bcero 3.5
Oama). 1 6amr cHUMaeTcs 3a He3HaHUE
METOIMKH M XO/1a BBITIOJTHEHHS paOOTHI,
rpyOble HeJIOYETHI MPU BHIMIOJIHEHUN
DKCIICPUMEHTA, HAPyIIICHUE TIPABHI
TEXHUKHU 0€30MacHOCTH MpH paboTe B
nmabopatopuu. 1 6ayur CHUMaeTcs 3a caauy|
OTYeTa MO3JHEe, YEM Uepe3 JABE HeJeH
[MOCJIE BBITIOJTHEHUS J1a00paTOpHOM
paboTsl. [Ipu HEBBIMOTHEHUN PAOOTHI
BbIcTaBIsieTcs 0 0asuios.

OK3aMCH|

21

Texymmii
KOHTPOJIb

JlaGoparopHas
pabora Nel2

4,5

ChaHHBIN B CPOK OTYET COOTBETCTBYET 7
6amnam. [Ipu moaroToBke k
maboparopHoil paboTe 00yJaroIuiics
MUIIIET "3aroTOBKY' oTUeTa, B KOTOPOUH
OTBEUYAET Ha MOCTABJIEHHBIE 7 BOIIPOCOB.
[[paBuIBHBIN OTBET HA KaXKAbIM BOMPOC -
0,5 6amna (Bcero 3.5 6amra). PacueTHas
JacTh OTYeTa BKIIIOYAeT B ce0st 7
TyHKTOB, KQX/IbII U3 KOTOPBIX
ornieHuBaetcs B 0,5 6amma (Bcero 3.5
Oayia). 1 6amr cHUMaeTcs 3a He3HaHUE
METOJIMKH M XO/1a BBITIOJTHEHHS paOOThI,
rpyOble HeJIOYETHI MPU BHIMIOJIHECHUN
DKCIEPUMEHTA, HapyIIeHUE TPaBUII

OK3aMCH|




TEXHUKH 0€30MacHOCTU TIpu paboTe B
nmabopatopuu. 1 6ayur CHUMaeTcs 3a caauy|
OTYeTa MO3HEE, YEM Uepe3 B HEJeH
MOCJIE BBITIOJTHEHUS JTA0OPaTOPHOM
pabotel. [Ipy HEeBBIOTHEHUU pabOTHI
BhICTaBIIsIeTCs () OAIITOB.

22

Texkymmii
KOHTPOJIb

JlaGoparopHas
paborta Nel3

4,5

CnaHHBIN B CPOK OTYET COOTBETCTBYET 7
6amtam. [Ipu moaroroBke k
mabopaTopHOi paboTe 00yJaroIunCs
MUIIET "3ar0TOBKY" OTYETa, B KOTOPOU
OTBEYAET Ha MIOCTABJIEHHBIE 7 BOIIPOCOB.
[IpaBUIIBHBIN OTBET HA KAXK/IbII BOIIPOC -
0,5 6amna (Bcero 3.5 6amna). PacueTHas
JacTh OTYETAa BKJIOYAeT B cebds 7
[TyHKTOB, KaX/IbIil U3 KOTOPBIX
onienuBaercs B 0,5 6amna (Bcero 3.5
Oaya). 1 6amn cHUMaeTcCs 3a He3HaAHUE
METOIMKHU U XOJ1a BBITIOJIHEHUS pabOTHI,
rpyOble HeJJ0UEThI IPU BHIMOJIHEHUN
DKCIIEPUMEHTA, HAPYILIEHUE TIPABUII
TEXHHKHU 0€30MacCHOCTH MpH paboTe B
nmaboparopuu. 1 Gann cHUMaeTcs 3a caady
OTYeTa MO3Hee, YEM uepe3 JABE HeJeH
MoCJie BHIIOJTHEHUS TAOOPaTOPHOI
paboThl. [Ipy HeBbIMONHEHNN PabOThI
BbIcTaBisieTcs 0 GayioB.

OK3aMCH

23

Texymmii
KOHTPOJIb

JlaboparopHas
pabota Nel4

4,5

CraHHBIN B CPOK OTYET COOTBETCTBYET 7
6aam. [1pu moaroroske
maboparopHoil paboTe oOydaromuics
MUIIeT "3aroTOBKY" 0T4eTa, B KOTOPOH
OTBEYAET Ha MIOCTABIEHHBIC 7 BOIIPOCOB.
[IpaBUIIBHBIN OTBET HA KaK/IbIM BOIPOC -
0,5 6amna (Bcero 3.5 Ganna). PacuetHas
JacTh OTUETA BKJIFOYAET B ceOst 7
MTyHKTOB, KQX/bIi U3 KOTOPBIX
ornieHuBaetcs B 0,5 6amma (Bcero 3.5
Oama). 1 6amr cHUMaeTcs 3a He3HaHUE
METOIMKH M XO/1a BBITIOJTHEHHS paOOTHI,
rpyOble HeJIOYETHI MPU BHIMOJIHEHUN
DKCIICPUMEHTA, HAPYyIIICHUE TIPABHIT
TEXHUKHU 0€30MacCHOCTH MPpH paboTe B
nmabopatopuu. 1 0ayur CHUMaeTcs 3a caauy|
OTYeTa MO3HEe, YEM Uepe3 JABE HeJeH
[MOCJIE BBITIOJTHEHUS J1a00paTOpHOM
paboTsl. [Ipu HEBBIMOTHEHUN PAOOTHI
BbIcTaBIsieTcs 0 0asuios.

OK3aMCH|
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Texymmii
KOHTPOJIb

Tect Ne3

5,4

10

Tect conepxut 10 3aganuii ¢ BEIOOpOM
OJJHOTO WJIA HECKOJIBKHUX TPaBHIIbHBIX
0TBeTOB. [IpaBUIIBHBIN OTBET HA KAXK10€
13 TECTOBBIX 3aJaHUN OLICHUBAETCA B 1
Oa. 3agaHue BBITOIHEHO HEBEPHO - 0
0aJuIoB.

OOyuaromuecst TUIITYT TECT HA JIEKIIUH B
cepeauHe cemectpa. Eciu Tect He ObLa
[IPOMJIEH, CTYIEHT OTBEYAET HA BONPOCHI

OK3aMCH|

IPCIIoaaBarcjisl YCTHO, TAKIKC 3a ITO3OHCC




MIPOXOXKJICHUE CHUMaeTcst 1 Oa.
Tect conepxxut 10 3ananuii ¢ BHIGOpOM
OIHOTO WJTH HECKOJIBKHX MPABUIIBHBIX
oTBeTOB. [IpaBUIIbHBIN OTBET Ha KaXKJ0€
13 TECTOBBIX 3aJ[aHHI OIleHUBAEeTCA B 1
0as1. 3a1aHre BHITIOTHEHO HEBEPHO - ()
25| 4 Texymui Tect Ned 541 10 Oanos. DK3aMeH
KOHTPOJIb OOyyarommuecst MUIIYT TeCT Ha
MOCJICTHEN JIeKIUK B ceMecTpe. Eciu
TECT He ObUI IPOIiJIeH, CTY/ICHT OTBEYAET
Ha BOIPOCHI TIPENOAaBaTelsl YCTHO,
TaKXKe 32 MO3/IHEE TPOXOXKICHUE
cHumaercs 1 6an.
bonyc 3a 5 0aIoB - OOHYC HAUUCIAETCS 3a
CUCTEMAaTUYECKYIO nocemenue 90-100% Bcex 3aHATHN U
26| 4 bonyc - 5 PK3aMeH
paboty B MPaBUIHHBIE OTBETHI HA BOMPOCHI
cemecTpe npernojaBaresis B TeYeHUE 3aHATHA.
DK3aMeH MPOBOAUTCS B popme
Tpowe- MUCHbMEHHOTO TeCTUpOoBaHus. Tect
coctouT U3 10 Bonpocos. [IpaBunbHbIH
27| 4 JKYTOYHAsI DK3aMeH - 4 PK3aMEH
aTTecTAIHs OTBET Ha BOTIPOC COOTBETCTBYET 1 Gamy.
HenpaBuiibHBIN OTBET Ha BOMPOC
cootBeTcTBYET ) OasUIoB.
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLCHUBAHUS
Bu
npOMemyiquOﬁ IIpouenypa npoBeneHus Kpurepuu
ATTeCTAIIH OLICHUBAHHUS
[TponcxonuT olieHHBaHUE YUeOHOH IEeSTENTbHOCTH 00yUarOIMXCs
0 JMCIUIUINHE Ha OCHOBE MOJTyYEHHBIX OIIEHOK 32 KOHTPOJIBHO-
PEUTHHTOBBIE MEPOIIPUATHUS TEKYIIEro KOHTpos. OOyuaromumiics |B cOOTBETCTBUM €
3a4er MOJKET yJy4YIIUTh CBOM PEUTHHI, MPOHIS KOHTPOJIBHOE nm. 2.5, 2.6
MEpPONpUATHE TPOMEKYTOUHOH aTrTecTanuu. 3adeT npoBoautcs B |[lomoxenus
dbopme Tecta, Tect coctout u3 10 BompocoB. Ha oTBeTsI
OTBOJUTCS 45 MUHYT.
[TpoucxoauT olleHUBaHNE YUeOHOM NeATENbHOCTH 00YYarOINXCs
10 TUCIUIUTMHE HA OCHOBE MOJYYECHHBIX OLEHOK 32 KOHTPOJIbHO-
PEHTHHIOBbIE MEPOTPHATHS TEKYILLETO KOHTPONA, B KOTOPOM |5 o
SK3AMEH YHHTBIBACTCS TEKYLLHH KOHTPOIb 3u4 ceMectpa. OOyuaromuiics . 2.5, 2.6
MOYKET YIyULIUTh CBOM PEUTHHT, POIiIsi KOHTPOJIBbHOE MolomKermst
MEPOTPHUATHE IPOMEKYTOUHOH aTTecTaui. DK3aMeH MPOBOAUTCS
B (hopme TecTa, Tect coctouT u3 10 Bopocos. Ha oTBeTsI
0TBOIUTCA 45 MUHYT.
6.3. IlaciopTt ¢goHIa OLIEHOYHBIX CPEACTB
K P 5 Ne KM
OMTCTEHIH  TesyTbratt ooyttt b lslellsllo[t123fi4)1 sl 71 s19poR122p3p4Rskdl7

OIIK-1

3HAeT: OCHOBHbIE ITAIlbI
XMMHUYECKOTO aHaJIN3a;
TEOPETUUECKHE OCHOBBI
(UBUKO-XUMUYECKUX
METOJIOB aHaJIN3a,
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MECTObI
METPOJIOTHUECKOM
00paboOTKH pe3y/IbTaTOB
aHaJM3a

OIIK-1

'YMeeT: MpOBOINUTh
KOJINYECTBEHHBIN aHAJN3
COEIUHEHUHN C
MCII0JIb30BaHUEM
(UBUKO-XUMUYIECKIX
METOJIOB aHAJIN3a;
BbIOpaTh METOJ] aHAJIN3A
19 3aJaHHOU
AHATMTUYECKOM 3a7aun 1
[IPOBOJAUTH
CTaTUCTUYECKYIO
00paboTKy pe3ynbTaToB
AHATTUTUYECKUX
OIpEACICHUI

T
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OIIK-1

MMeeT npakTu4ecKui
OIIBIT: IPOBEACHUS
XUMUYECKOTO aHAJIN3a U
METPOJIOTHYECKON
OLICHKH PE3YJIBTAaTOB
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Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE O0ecniedeHue TUCIUIIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:

1. Bacunnwes, B. II. Ananutnaeckas xumusa Texct Kh. 1
TutpumeTpruyecKue U rpaBUMETPUUECCKUN METO/IbI aHATN3a YUYSOHUK JIJIs BY30B 110
XUM.-TEXHOJI. ClieluaibHOCTAM : B 2 kH. B. I1. Bacunses. - 6 u3a., crep. - M.:
Hpoda, 2007. - 366, [1] c.

2. Bacuunwes, B. II. Ananutnueckas xumus Tekct KH. 2 ®usuko-
XUMHUYECKHE METObI aHAJIN3a YICOHUK JIJIS1 By30B 110 XHUM.-TE€XHOJ.
crienrabHOCTAM : B 2 kH. B. I1. Bacunnses. - 6-¢ u3n., crep. - M.: JIpoda, 2007. -
382, [1] c. ui.

3. TonoBanoB, B. 1. ®u3uKO-XMMHUYECKHE METOAbI aHAIN3A.
DNEKTPOXUMUYECKUE METO/Ibl aHal3a TekcT yuel. mocooue ajis 1ad. padboT 1o
HarpasieHuo 020100.62 "Xumus" B. U. T'onoanos, U. B. Unsies ; FOx.-Ypan.
roc. yH-T, Kad. Ananut. xumus ; FOYpI'Y. - Uensounck: M3narensckuit Llentp
IOVYpl'Y, 2013. - 94, [1] c. un. 3neKTpoH. Bepcus

6) OononHumenbHas IUmepamypa:

1.  Jlypse, IO. FO. CnpaBounuk no ananutuyeckoi xumuu Teker FO. FO.
Jlypse. - 7-e u3n., nepened. ¢ u3a. 1989 r. - M.: AnbsauC, 2007. - 447 c. un.

6) omedyecmeernHbvle U 3Clpy6€9fCHbl€ IHCYPHAJIbL NO Oucuunﬂune, umeroujuecs 6 oubruomexe:

1. XKypnan ananutudeckoit xumuu / Poc. akaza. Hayk, OTn-Hue XUMUHU U
Hayk o marepuanax . M. : Hayka , 1949




2.

3.

4.

3aBojckas naboparopusi: Jluarnoctruka marepuanos. M. :
Meramnyprus , 1936
Analytical chemistry / Amer. Chem. Soc. Washington : American
Chemical Society , 1955.

Talanta : the Intern. J. of Pure and Applied Analytical Chemistry :
Hay4. )xypH. Oxford et al. Pergamon Press , 1989

2) MemoouuecKue yYKasaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

Kprokosa, 1.B., Cunopenxona, JI.A., JIsopsimuna, FO.C. PacueTHbie
3a/1a4y M0 aHAJTUTUYECKor xuMun: yueoHnoe nocooue / .B. Kprokosa, JI.A.
Cunopenxona, FO.C. JIpopsmmna. — Yensounck: M3narensckuii nentp FOYpl'Y,

1.

2012. 58 c.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHotl pabomsl CmyoeHma:

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAasl JOKYMEeHTAIus

HanmenoBanue
No Bun peeypeas | bubnuorpaduyeckoe onucaHme
JUTEpPaTypbl | AIEKTPOHHOMN
dbopme
OcHOBHAS OnektponHsblil |[lannnuHa, E. Y. PacueTsl B TUTpUMeTpUUYecKoM aHanu3e [ TekcT] yueb. moc
4 TeDaTYDA KaTaJjor Wusies ; KOx.-Ypan. roc. ya-T, Xum. dak.; FOYpI'Y. - Uensbunck: M3marent
patyp IOYpl'Y https://lib.susu.ru/ftd?base=SUSU METHOD&key=0004554547base=SUS
OCHOBHAS OnexrponHsiid |UusieB U. B. Merponorudeckas 00paboTka pe3yIbTaToB XMMHUYECKOTO aHaJ
5 TenaTYDA KaTajor Wusies, E. U. Jlanununa ; FOx.-Ypan. roc. yH-T, Xum. dak.; FOYpI'Y. - Yen:
patyp I0Vpr'y IOVpIY, 2015. - 64 c. http:/www.lib.susu.ac.ru/ftd?base=SUSU_METHOI
. |(dlaannuna E. Y. Xumudeckne MeToIbl KOJTUYSCTBEHHOTO aHAIN3a © y4eO. T
DIIEKTPOHHBIH i
OcHoBHas Jlannnuna, U. B. Unses ; FOx.-Ypan. roc. yu-T, Kad. Teoper. u npuknaz. X
6 KaTajor o
nuTeparypa OYpLY WNznarensckuii Lentp OYpI'Y, 2017. - 72 c.
p http://www.lib.susu.ru/ftd?base=SUSU_METHOD&key=000555710
IEKTDOHHLL ['onoBanoB B. Y. ®U3HUK0-XUMHUECKHUE METO/IbI aHAIN3a. DJIEKTPOXUMUYEC
OcHoBHas p nocobwue 1151 1ab. pabot mo HampasieHuto 020100.62 "Xumusa" / B. U. Tonc
7 KaTajor
reparypa OVol'Y Ypan. roc. yH-T, Kad. Ananut. xumus ; KOYpI'Y. - Yensbunck : M3ngarenbck
p c. http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=00455340k
ononHuTebHas g;gﬁ;g (T)g;;ﬂ KeGentsieB A. Y. AHanutnyeckas XuMusa. XUMHAYECKUE METOAbI aHATINA3A:
8 pecypc] / A.W. Kebentses, A.K. Kepuocek, U.E. TanyTs. - 2 uzn., crep. - |
nuTeparypa cucTemMa

Znanium.com

3Hanue, 2011. - 542 c. https://znanium.com/read?1d=422800

IlepeueHb MCMIONIB3YEMOTO IPOIrPAMMHOIO 00ECTIEUEHHUS:

1. Microsoft-Windows(6eccpodno)

2. Microsoft-Office(6eccpouno)

3. ®TAOY BO "HOYpI'Y (HNY)"-ITopran "Onexkrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodno)

[Tepedenp ncnonb3yeMbIx MpohecCHOHABHBIX 0a3 TAaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her



8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

Bun 3aparuit

No

ay/.

OcHOBHOE 000py/IOBaHUE, CTEHIbI, MAKETHI, KOMITBIOTEPHAsI TEXHUKA,
MpelyCTaHOBJICHHOE IPOrpaMMHOE 00eCTIeYeHIE, UCTIONB3yeMOe JJIsl Pa3IMYHBIX
BUJIOB 3aHATHI

Jlab6opatopusie 405

3aHATHUA

(1a)

pH-Mmetp; akBaguctmsitop [19-4; Becwl maboparopusie BJITD-310; mkad cy-
mbHbI [LICBJI-80; Becst OHAUS SC-2020; nHoyTOyk Lenovo.

Jlexknuu

202
(1a)

MynsTuMenuitHoe obopynoBanue. Kommbiorep, mpoekTop

Jlabopatopusie (404

3aHATHUA

(1a)

AxBaguctiwustop 13-4, porokonopumerp; ctunockon CJI-11; nearpudyra CM-
6M; momunockon "®@unun"; Becsl BJIKT-500; ananuzarop "Okotect-BA";
HIIEKTPOXUMHUYECKHI CTeH; criekTpodoromeTp Leki; mudposoit Turparop; us-
MEPHUTEbHBIC aHATN3ATOPHI KUAKOCTH "Mynbrurect"; IU(PpoBOH HCTOYHUK

nuTanus; cymmiabHbIi mkag "LOIP"; tutparop Auto Trate 02.




