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1. IACIHIOPT MPOI'PAMMBI YUYEBHOM JUCHUIIJINMHBI

1.1. Mecro yuyeOHOIl JAUCHMUILUIMHBI B OCHOBHOM

npogeccnoHaIbLHON 00pa30BaTEeJIbHOM POrPaMMbI

CTPYKTYpe

PabGouass mporpamma y4ueOHOW IUCHUIUIMHBI «AHAIUTHYECKAs XUMUS»
SBIISIETCS 4YacThio oOpazoBaTenbHO mporpammbl [IIIKPC B cooTBercTBUU C
®denepanabHbIM TOCYJAPCTBEHHBIM 00pa30BaTENIbHBIM CTAaHAAPTOM IO MPOQeccuun
cpennero mpodeccuoHanbHOro oOpazoanus 18.01.34 JlaGopaHT MO KOHTPOIIO
KauecTBa ChIPbs, PEAKTUBOB, MPOMEXKYTOUYHBIX MPOAYKTOB, TOTOBOM MPOIYKIUH,
oTx0/10B mpou3BojacTBa (o otrpacisaMm) (I[Ipukaz Munnpocsemenust Poccun ot
15.11.2023 1. Ne 860 «OO6 yTrBepxkaeHUU (HeaepalbHOIO TOCYJIaPCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApTa CPEJHEro MPOQPECCHOHAIBHOIO 00pa30BaHUsS IO
npodeccun 18.01.34 JlaGopaHT 1O KOHTPOJI KayecTBa ChIPhbS, PEAKTHBOB,
IIPOMEKYTOUHBIX ITPOIYKTOB, TOTOBOW HPOLYKLHH, OTXOJOB IPOU3BOJACTBA (II0
OTPaCIAM ).

Pabouas nmporpamma oTHocuTcs K obduienpodeccrnonansaomy nukiy (OIT).

1.2. He.]'ll) U INIAHUPYEMBIE PE3YJIbTAThI OCBOCHUA NUCIHUIITHHBI

B pamkax mporpammbl y4eOHON AMCHUIUIMHBI OOYYarOUIMMUCS OCBAaWBAIOTCS
MEHHS ¥ 3HAHMS:

Koawr OK, YMeHus 3HaHUs
ITK

OK 01, V.1. OnuceiBaTh MEXaHU3M 3.1. ArperaTHbie COCTOSIHUS
OK 04, XAMUYECKUX PEAKIIAMN BCIIICCTBA,;
I[IK 1.1, | KOJTWYECTBEHHOTO U 3.2. AHaTUTHUYECKYIO
IIK 1.2, | kaueCTBEHHOI'O aHaJIN3a; KJ1IacCU(UKAIMIO NOHOB,
I[IK 1.3, | VY.2. O60ocHOBBIBaTH BHIOOD 3.3. Anmaparypy ¥ TEXHUKY
[IK 2.1, | METOOMKHM aHANIU3a, PEAKTUBOB M | BBIMOJIHEHUS aHAJIN30B;
[IK 2.2, | XMMUYECKOU anmaparypsl Mo 3.4. 3HayeHne XUMHAYECKOTO
[IK 2.5, | KOHKpETHOMY 3aJIaHUIO; aHaJIM3a, METOJIbI
[IK 2.6 | VY.3.10T0OBUTH pacTBOPHI Ka4E€CTBEHHOIO U

3aJJaHHOW KOHLICHTPAlWH;
V¥.4. AnanuzupoBars cmecu
KaTHOHOB U aHHOHOB;

VY.5. IIlpoBoauTH
KOJIMUECTBEHHBIN U
Ka4eCTBEHHBIN aHAJIU3 C

KOJMYCCTBCHHOT'O aHaIn3a
XUMHUUYECKUX COCMHCHUH;
3.5. IlepuoaguyHOCTh CBOMCTB
AJIEMEHTOB;

3.6. CriocoObI BeIpaKeHUS
KOHIICHTPAIIMU PACTBOPOB;

COOJTI0/IEHEM TTPaBUJT TEXHUKHU
0€30MacHOCTH; aHAJTM3UPOBATH
CMECH KaTHOHOB M aHHOHOB;
¥.6. KonTposmpoBats u
OIICHMBATH MPOTEKAHNE
XUMHUYECKUX TPOIIECCOB;

3.7. TeopeTndyeckue OCHOBBI
METOJIOB aHAJIN3a;

3.8. TeopeTnueckue OCHOBBI
XUMUYECKUX U (PUZUKO-
XUMUYECKUX MPOIECCOB;
3.9. TexHuKy u 3Tansl
BBINIOJIHEHHUSI AaHAJIU30B;




Konrr OK,
[IK

YMenusa

3HaHusd

VY.7. IIpoBOINTH pacyeThl 1O
XUMHUYECKUM (popmyrnam u
YPaBHEHUSM PEaKLUM;

V.8. [Ipon3BOIUTH aHAJIU3BI U
OLICHMBATh JOCTOBEPHOCTH
pE3yIbTaTOB.

3.10. Tunsl omOOK B
aHaJIU3e;

3.11. YcTpoiicTBO OCHOBHOTO
71a60paTOPHOTO
000pyI0BaHUs U TIPaBUIIa €TO
IPUMEHEHUS U
JKCILTyaTaluu.




2. CTPYKTYPA M COJEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0bem yueOHOM TUCHUIIJIMHBI U BU/IbI Y4eOHOH JesiTeIbHOCTH

Dopmbl Pacnpenenenue no Kkypcam u cemecTpam
MIPOMEXKYTOTIHOM YuyeOHast Harpy3Ka o0yJaromuxcs, . Kvoe 2
aTTecTaluu yp
Haumenopanne C npenoaBaTeneM Cemectp 4
LHKIIOB, PA3/CIIOB, Ko B TOM UHCIIe 12 Henenb
uanexc UCLIHILIHH, 0 HC B TOM YUCJIE
npo¢eCCHOHATBHBI Hudde | 66 | Ca Ip. O C
N Ok3ame . ya Ypok ITpomexyT. Ko Ip
x monyneit, MIIK, p. éMm | Mo Bcer " o | Ca np | Ypok :
HBI BT u, aTrecTauus | HC u [TpomexyT.
MIPAKTHK 3auetel | O | cT. 0 120 &M | Mo en U
aly ceMHUu yi ? Ha6 aTTecranusa
II 3aHs O |ct. ol | cemu
nn Hapbl bT. 3aHs
THUA I1 . Hapbl
THSA
AHanmuTudeckas
OI1.03 4 - 721 6 | - 60 12 48 6 721 6 | — | 60 12 48 6
XUMUA




2.2. Coaep:xaHue M TeMaTHYeCKOe IVIAHUPOBAHNE Y4eOHOM TN CHUILTHHbI

HaumeHnoBaHue pa3aeiioB U TEM

Copaep:xanue y4eOHOro MaTepuaJja, cCAMOCTOSITEIbHAsI paboTa o0yyaromuxcs,
NPaKTHYECKHE PA0OTHI 00y YAIOIIUXCS

Oo0BeM
4acoB

Yposensn
OCBOCHHSA

Koabl koMneTeHI Ui,
(opmMupoBaHUI0 KOTOPBIX
Croco0CTBYET 3JIEMEHT
TMPOrpaMMBbI

Teopeanecmle OCHOBbI AHAJITHTHYECKOI XHMHIH

12

OCHOBBI AaHAJIUTHYECKOH
XHUMHUH

Jlekumsi. AHaTUTHYECKas XUMUS KaK HayKa O METOJlaX aHaJK3a BeIleCTBa, ee MECTO
B cucTeMe Hayk. Knaccupukaruss XUuMHIECKIX, (PU3UKO-XUMUYECKUX,
OMOJIOTHYECKHMX BUJIOB aHAIM3A.

Jexnus. KauecTBeHHBIN M KOJIUYSCTBESHHBIM aHAIU3EI, UX B3aUMOCBSA3b. Bubl
aHalM3a: 3JeMEHTapHBIH, (PYHKIIMOHAIBHBIN, N30TOMHEIH, BEIIECTBEHHBIH, (ha30BHIi.
Jlexuus. Arnonsl. Kitaccugukanms aHnoHOB. X0 aHAIN3a CMECH aHHOHOB
Jlexuus. TuTpuMeTprdecKue MeToAbI aHanmu3a. TpedoBanus Kk peakuusimM. OCHOBHBIC
MOHATHSA. MeTOIbI aHaJIN3a.

Jleknms. TutpuMeTpudeckre MeTo1bl anaau3a. CriocoObl BRIpaXCHHs KOHIICHTPAITWHA

12

1,2,3

OK 01, OK 04, IIK 1.1, IIK
1.2, IIK 1.3, IIK 2.1, IIK
2.2,1IK 2.5, 11K 2.6, V.1-8,
3.1-11

KauecTBeHHBIH aHAIN3

24

KaTnoHbI 1 aHHOHBI

IIpakTHYecKUe 3aHATHS:

Peakuuu B pactBopax 3iekTponutoB. JJucnepcuslie cuctemsl. [1P.

Jucconmaris KuciaoT, ocHoBaHui. Bydepnsie pactBopsr. Pacuer pH.

Pewrenue 3agau o onpeaeaeHuo pacTBOPUMOCTH Wi onpeaenenuto 11P.

Penrenue 3amau. Pacuer pH B pacTBOpax 31eKTpOIUTOB, B Oy(hepHBIX pacTBOpax
Pemenue 3amay mo ompeneneHuo E okuciauTens, BOCCTAHOBUTENS B 3aBUCUMOCTH OT
peaxImu cpeabl

Katunons! | aHamuTHYeCKON TPYIIIBI, X0/ aHAIN3a CMECH KaTHOHOB

Kartvonel 2 aHanuTHyecKOM Trpymlmbl, XOJ aHajdu3a CMECH KaTUOHOB lu 2
AQHATMTHYECKUX TPYIIT

Katnons! 3 aHanMTHYECKOH I'PYTIIBI, X0/ aHAIN3a CMECH KaTHOHOB 3 TPYIIIBI
Katuonsl 4 u 6 aHamUTUUECKON TPYIIIIBI

KaTtrnonsl 5 aHanMTHUECKOH IPyMNIIbl, X0 aHAIN3a CMECH KaTHOHOB

20

JlaGopaTopHblie padoThl:

T'mpponus coneit. Pacuer pH.
OKHCIMTENTFHO-BOCCTAHOBUTEIIFHBIE peakiuy. HanpaBnenne npoTekaHus peakiyy.
Pacyer OKHCIMTENEHO-BOCCTAHOBUTEIBHBIX MIOTCHITNAJIOB.

1,2,3

OK 01, OK 04, TIK 1.1, TIK
1.2, TIK 1.3, TIK 2.1, TTK
2.2, TIK 2.5, TIK 2.6, V.1-8,
3.1-11

KoanyecTBeHHDBIH aHAJIN3

24

TuTpuMeTpHYECKUI aHAJIN3

JlaGopaTopHbie padoThbl:

TpenmnpoBka ¢ MepHO# mocynoi. [IpaBuna paboTH ¢ MHUIETKOW, OIOpETKOW, MepHOU
KOJIOOH.
KannOpoBka MepHON HOCYIBI: MEPHBIX KOJIO.

1,2,3

OK 01, OK 04, TIK 1.1, TIK
1.2, TIK 1.3, TIK 2.1, TIK
2.2, TIK 2.5, TIK 2.6, V.1-8,
3.1-11




Koabl koMneTeHI Ui,
HaumenoBanue pasieion u Tem Conep:xanue yueOHOro MaTepuasa, caMoOCTOsATe/IbHAsI padoTa 00y4yarommuXxcs, O0bem Yposensb ¢opmMupoBaHHIO KOTOPBIX
NMpaKkTH4YecKue padoThbl 00yyarommxcst 4acoB OCBOEHHS Croco0CTBYET 3JIEMEHT
TMPOrpaMMBbI
IIpakTHYecKue 3aHATHS: OK 01, OK 04, TIK 1.1, I[IK
Pemenne TunoBsix 3anau. KanubpoBka MepHOi OCYIbI: OIOpETOK 2 1.2.3 1.2, IIK 1.3, I1IK 2.1, IIK
> 2.2, 11K 2.5, TIK 2.6, V.1-8,
3.1-11
IIpakTHYecKue 3aHATHS:
o KucnoTHO-0CHOBHOE THTPOBAaHHUE B BOJHBIX Cpellax. OK 01, 0K 04, TIK 1.1, I[IK
KHCJIUTEIbHO-
BOCCTAHOBHTENLHOE Meron nepMaHraHaTOMETPUH. 10 1.2.3 1.2, TIK 1.3, T[IK 2.1, TIK
Mertopn fiomoMeTpun. > 2.2, 1IK 2.5, TIK 2.6, ¥V.1-8,
THTPOBAaHHE
Hutputomerpus. 3.1-11
Bbpomaromerpusi.
IIpakTHYecKue 3aHATHS: OK 01, OK 04, IIK 1.1, TIK
Komniekconomerpuieckoe Kommnnexconomerpust. MeTo bl ocaxx1eHUs 4 1.2.3 1.2, IIK 1.3, TIK 2.1, IIK
TUTPOBAaHHE > 2.2, 11K 2.5, TIK 2.6, Y.1-8,
3.1-11
IIpakTHYecKue 3aHATHS: OK 01, OK 04, TIK 1.1, I[IK
TpaBuMerpiyeckuii ananms MeToabl OcaXKASHUS 4 1.2.3 1.2, 11K 1.3, IIK 2.1, TIK
> 2.2, TIK 2.5, TIK 2.6, V.1-8,
3.1-11
[ToaroroBka k 3K3amMeHy MO JUCUUIIIIUHE OK 01, OK 04, TIK 1.1, TIK
6 )3 1.2, 1IK 1.3, TIK 2.1, T[IK
CamocTosiTesibHasi padoTa , 2.2 TIK 2.5, TIK 2.6, V.18,
3.1-11
DK3aMeH 110 JUCIIUIUINHE OK 01, OK 04, IIK 1.1, IIK
6 )3 1.2, TIK 1.3, TIK 2.1, TIK
IIpoMe:kyTOUHASI ATTECTAIUS , 2.2, TIK 2.5, TIK 2.6, V.18,
3.1-11

[l XapaKTepHUCTHKN YPOBHSI OCBOEHHS YI€OHOT0 MaTepraiia NCTIOIb3YIOTCS ClIeyole 0003HaYCHUS:

1. — o3HaKOMUTENBHBIH (Y3HaBaHUE paHee U3YUEeHHBIX OOBEKTOB, CBOHCTB)

2. — penpoAyKTHBHBIH (BBIIOJIHEHHE JIESITEILHOCTH 110 00pa3ily, HHCTPYKIIMH HIIH MO PYKOBOJICTBOM)

3. — IPOAYKTHBHBIH (INITAHUPOBAHUE U CAMOCTOSTEIEHOE BHIIIOJHEHUE JESTeIbHOCTH, PEIEHHE IIPOOJIEMHBIX 3a/1a4)




3. YCJIOBUS PEAJIU3AIIUU YYEBHOU JUCLUILIUHBI

3.1. TpeGoBanusi K MHHMMAJIBLHOMY MATEPHAJIbHO-TEXHUYECKOMY
o0ecre4yeHnIo0

Jns peanuzanuu mOporpaMMbl  yYeOHOW JUCHMIUIMHBI JIOJDKHBI  OBITh
IPEyCMOTPEHBI CIEAYIONIUE CIeIaTbHbIe TOMEIICHUS:

1. CriennanbHbIe MOMEIIECHNUS, PEACTABIIAIONINE COOON yueOHbIE ayIUTOPUN
JUIS TIPOBEJICHHUS 3aHATUN BCEX BHJIOB, MPEAYCMOTPEHHBIX 00pa30BaTEIbHON
IporpaMMoi, B TOM 4YHUCJE TPYNNOBBIX W WHAMBUAYAIbHBIX KOHCYJbTAIUH,
TEKYIIEro KOHTPOJS M MPOMEKYTOUHOM aTTecTallld, a TaKKe MOMEIICHUs s
CaMOCTOATENbHOM  paboThl, MacTepckue u  JabopaTOpuu, OCHAIECHHBIC
o0OpyJlOBaHUEM, TEXHHUUYECKUMHU CpeAcTBaMU OOy4YeHUS] W MaTepuaiami,
YUUTHIBAIOIIMMHU  TpeOOBaHUS  MEXKIYHApOAHBIX  CTAaHAAPTOB:  MPOEKTOP,
NEPCOHAIBHBIE KOMITBIOTEPHI C BO3MOXKHOCTBIO TOJKIIIOUEHHs K ceTu MHTepHeT u
o0ecrieueHueM JI0CTyTa B AJIEKTPOHHYI0 UH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEY
JUIEH3HUAaTa, yyeOHass MeOenb i MeIarornyeckoro paboOTHUKA U O0y4YaroIIHuXCs
(CTOJIBI U CTYJIBS), KpaH JUIsl MPOEKTOpa, MapKepHas T0CKa, BEChl aHAJTUTHYECKUE,
ceKkTpopoToMeTp, pedpakToMeTp, BBHITSKHON iKad, BoagHas Oansa, pH merp,
MITaTUB JaOOPATOPHBIH, XOJIOIUITHHHUK.

2. [loMelieHue st CaMOCTOSTENBHOM PabOThl O0YYAIOIIUXCS, OCHAIIICHHBIC
KOMIBIOTEPHOH TEXHHKOW C BO3MOXXHOCTBIO MOAKIIOUECHUS K HWH()OPMAIMOHHO-
KOMMYHHKAIIMOHHOU ceTn «HTepHET» U 00ecrneueHueM JOCTyna B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00Pa30BaTENbHYI0 CpeAy: IEPCOHAIbHbIE KOMIIBIOTEPHI C
BO3MOXKHOCTBIO TOAKIIOUEHUs K cetu VHTepHeT M oOecriedeHueM JA0CTyla B
AJIEKTPOHHYI0 HH(GOPMAIIMOHHO-00pa30BaTebHYI0 Cpely JWIleH3uaTa, ydeOHas
MeOenb I MeJaroru4eckoro paboTHUKA W O0ydarommxcs (CTOJIBI M CTYJIbA),
MapKepHas JOCKa.

Jlis obecrieyeHns peanu3aldy JUCHUIUIMHBI UCIIOJIB3YETCS CTaHIApTHBIHN
KOMIUIEKT TmporpamMmMmHoro obOecrieuenust (I1O), Bxatouaromuii - peryssipHO
oOHOBJISIEMOE CBOOOIHO pacmpocTpansieMoe u jauiieH3nonHoe 110.

O6opynoBanue, obecrieYnBaroOIIee aJanTaluio0 AJIEKTPOHHBIX W TEYaTHBIX
00pa3oBaTeIbHBIX PECYPCOB ISl OOYUYarOIIMECs] U3 YUCHA JIML ¢ OTPAaHUYEHHBIMU
BO3MOKHOCTSIMU 3J0pPOBbs: IOPTATUBHBIA PYYHOW BUACOYBEIMYMUTENL — 2 IIT,
panuokiacc (3aylIHblii HHIAYKTOP ¥ UHIYKIIMOHHAS TeTJisA) — | mT.

Boixon B ceth «MHTepHeT» B HanmmMuuu (C BO3MOXKHOCTBIO JIOCTyMa B
AIEKTPOHHYIO uH(OPMAITMOHHO-00pa30BaTEIbHYIO cpeny), CKOPOCTh
noakiarouenus 100 mouT/cex.

3.2. HupopmanuonHoe odbecniedeHue 00y4eHust

OcCHOBHbBIE MCTOYHHUKH:

1. AnekcanapoBa, O. A. AHanuTuuyeckas xumus B 2 kHurax. Kuwura 1.
XUMHUYECKHE METOAbl aHaiM3a : YU4eOHWK W TPaKTUKyM JJisi By30B / 3. A.
Aunexcanaposa, H. I'. I'alinykoBa. — 3-e u3a., uctp. u gon. — Mocksa : I31aTenbscTBO
FOpaiit, 2026. — 537 c. — (Beiciiee oGpa3zoBanue). — TeKCT : 3JIEKTPOHHBIN //



O6pazoBarenbHas miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489395
(mata obpamenus: 25.06.2026).

2. AnekcangpoBa, 3. A. AmHanutuueckas xumusg B 2 kHurax. Kuura 2.
OU3NKO-XUMUYECKAE METOAbl aHaIN3a . YUYeOHWK W TMPAKTHKYM IS CPEIHETO
npodeccruonansHoTro 00pazoBanus / J. A. Anexcanaposa, H. I'. TalimykoBa. — 3-¢
u3n., ucnp. m jpon. — MockBa : M3garensctBo IOpaiit, 2026. — 344 c. —
(ITpodeccuonanpaoe odpazoBanue). — Tekct : 3aexkTpoHHBIN // O6pa3oBaTenpHas
wiatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/489663 (nara oOpamieHus:
25.06.2026).

JlonoJTHUTEIbHbIE HCTOYHUKH:

1. bopucoB, A. H. AmnanuTtudeckass XuMus. PacdeTbl B KOJIMYECTBEHHOM
aHalM3e : YYeOHUK U TIPAKTUKYM JIJIsl CPEeIHEro MpodeccnoHaIbHOTO 00pa3oBaHMs
/" A. H. bopucos, U. 10. Tuxomuposa. — 3-e uzn., ucnp. u gomn. — Mocksa :
M3patensctBo IOpaiit, 2026. — 146 c. — (IlpodeccuonanpHoe 0Opa3zoBaHUE). —
Tekct : snekTponssiid // ObpazoBarenbHas miaatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/491227 (nara obpamenus: 25.06.2026).

2. Amnamutuyeckas XuMmua : y4dyeOHoe TocoOMe JIT  CPEIHEro
npodeccuoHanbHoro oobpaszopanus / A. WM. Anapues, I'. K. Jlynenko, T. I
Aunexkcanaposa, A. A. Ka3zakoBa. — 2-e u3 ., ucnp. u gom. — Mocksa : 3gaTenscTBO
Opaiit, 2026. — 107 c. — (IIpodeccuonansHoe oOpazoBaHue). — TekcT
anekTpoHHbI //  OOpazoBarensHas Mminatgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/492467 (nata ob6pamenus: 25.06.2026).

3.3. Hcnouab3oBanue B 00pa3oBaTeJbHOM Ipolecce AKTHBHBIX H
HHTEPAKTUBHBIX (DOPM IPOBEACHUS 3aHATHI

Pabouas mporpamMma AMCUMIUIMHBI MPEAyCMaTpPUBAET B LIENAX pealn3aluu
KOMIIETEHTHOCTHOT'O TOJXO0/a MCIOJb30BaHHE B 00pa30BaTEIbHOM IpoLecce
AKTUBHBIX W MHTEPAKTHUBHBIX (QOpPM MpOBEACHUS 3aHATUH (KOMIIBIOTEPHBIX
CUMYJIALIMM, JETOBBIX U POJIEBBIX UTP, pa300pa KOHKPETHBIX CUTYyallMil — KEHCOB,
MICUXOJIOTUYECKUX U MHBIX TPEHUHTOB, TPYIIOBBIX TUCKYCCUNA — KPYTJIBIX CTOJIOB)
B COUYETAaHUU C BHEAYJIUTOPHOM paboTOM it GOpMHUPOBAHUS U PA3BUTHS OOLIUX U
po¢heCCUOHATIBHBIX KOMITETEHIIUNA 00YyUYaroIInXcsl.

4. KOHTPOJIb U1 OLIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHON

JANCHUITIJINHBI

Pe3yabTaThl 00y4eHUsI ‘ Kputepun onenkn ‘ MeTtoapl OEHKH
3nanusa
— arperaTHbIE COCTOSHUS BEIIECTBA, Ornenka penieHui
— QaHAJTMTUYECKYIO KiTaccupukanuo | JleMoHCTpUpyeT 3HaHUS CUTYaIMOHHBIX
HOHOB; AHATUTUYECKON KITacCU(UKALIUN 3a1a4
— anmapaTypy U TEXHHUKY HOHOB; TectupoBanue
BBIIOJIHEHHUS aHAIN30B; JleMOHCTpHpYeT 3HaHUSI allapaTypbl | YCTHBIN OIpoc
— 3HaYE€HNE XUMHUUYECKOT0 aHAIN3a, Y TEXHUKHU BBIITOJIHEHNS aHAIN30B; [TpakTaeckue
METOAbI KAYECTBEHHOTO U JleMOHCTpHpyeT 3HAHUSI 3HAUCHUS 3aHATUSI
KOJIMYECTBEHHOTI'O aHaIn3a XHMHYECKOT0 aHaAIN3a, METOJIOB PoseBbie urpsr
XUMHYECKHX COEIUHEHUI; Ka4eCTBEHHOTO M KOJINYECTBEHHOI'O
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PesyabTaThl 00y4eHuUsI

Kputepun onenkn

MeToabl OIEHKH

— MIEPUOJUYHOCTH CBOMCTB
AJIEMEHTOB;

— CIIOCOOBI BHIPAKCHHS
KOHIIEHTPAIIUU PACTBOPOB;

— TEOPETHYECKUE OCHOBBI METOJIOB
aHaIn3a;

— TEOPETHUYECKUE OCHOBBI
XUMHYECKHUX U PU3UKO-XUMUICCKUX
MIPOIIECCOB;

— OCHOBBI TEXHHUKH BBITTOJIHEHUS
aHAJIN30B,

— OCHOBHBIC THIIBI OIIUOOK B
aHaJm3e;

— YCTPOMCTBO OCHOBHOT'O
J1a00paTOPHOTO 00OPYAOBAHUS U
MpaBWJIA €T0 IKCIUTyaTaIlHH.

aHaJIM3a XUMUYECKUX COCTMHEHUII;
JleMOHCTpHUpYET 3HAHUS
MNEPUOANYHOCTH CBOMCTB 2JIEMEHTOB;
JleMOHCTpHpYeT 3HAHHSI CITIOCOOOB
BBIPXCHUS KOHIICHTPAIHH
pacTBOpOB;

JleMoHCTpUpYyeT 3HAHUS
TEOPETUUYECKUX OCHOB METOJIOB
aHaIIN3a,

JleMOHCTpHUpYET 3HAHUS
TEOPETUUYECKHX OCHOB XMMHUYECKUX U
(U3UKO-XMMHYECKHUX POLIECCOB;
JeMoHCTpHpyeT 3HaHHS OCHOB
TEXHHKU BBITIOJIHCHHUS aHAIIN30B;
JleMOHCTpHpYyeT 3HAHUS YCTPONCTB
OCHOBHOTO JIAOOPATOPHOTO
000pyA0BaHUSA U TIPABUIIA €TO
SKCILTyaTaluu.

OcBanBaemMble YMEHHUA:

— OIMCHIBATHL MEXaHU3M XHMHUUECCKHX
peaKuuii KOJIMYECTBEHHOTO U
KauyeCTBCHHOI'O aHaJIN3a;

— 000CHOBBIBATh BEIOOP METOIMKHU
aHaJn3a, peakTUBOB U XUMHYECKON
anmnaparypsl 10 KOHKPETHOMY
3aJIaHHIO;

— TOTOBUTbH PACTBOPHI 33 IaHHOMN
KOHIICHTPAIIUH;

— IPOBOJUTH KOJMYECTBEHHBIN U
KadyeCTBESHHEIN aHAIN3 C
COOTIOICHUEM TIPABUII TEXHUKHU
0e30IaCHOCTH;

— aHAJIM3UPOBATh CMECU KATHOHOB U
AHHOHOB;

— KOHTPOJIMPOBAaTh U OLIEHUBATh
MPOTEKAHNE XUMUYECKUX
MIPOLIECCOB;

— IIPOBOJIUTH PACUETHI 1O
XUMHYECKUM (hopmyram u
YPAaBHEHUSAM PEAKIIMIL;

— IPOU3BOANTH AHAIIN3BI U
OIICHUBAThH JJOCTOBEPHOCTH
pe3yIbTaTOB.

JleMoHCTpUpYET YMEHHS ONUCHIBATH
MEXaHU3M XUMHUYECKUX PeaKkui
KOJIMYECTBEHHOTO U KaY€CTBEHHOTO
aHaIu3a;

JleMoHCTpHpYET YMEHHUS
000CHOBBIBATH BHIOOP METOMKHU
aHaJIn3a, PEaKTUBOB U XUMHYECKON
arrmapaTypbl 10 KOHKPETHOMY
3aJ1aHHUIO;

JleMOHCTpHUpYyEeT YMEHHS TOTOBUTH
pacTBOpPHI 3aIAHHON KOHILIEHTPalUU;
JleMoHCTpUpYyEeT YMEHHS IPOBOIUTh
KOJINYECTBEHHBI U KAYECTBEHHBIIN
aHau3 ¢ cCOOI0ICHIEM MPaBUIT
TEXHUKU 0€30ITaCHOCTH;
JeMoHCTpUpYyET YMEHHS
aHaJM3UPOBATH CMECH KAaTHOHOB U
AQHUOHOB;

JleMoHCTpHUpYET YMEHUS
KOHTPOJINPOBATh U OLICHUBATh
MPOTEKAHNE XUMHUYECKUX TPOIECCOB;
JleMoHCTpUpYyEeT YMEHHS IPOBOIUTh
pacyeTsl 0 XUMHUECKUM (HopMyTiaMm
Y YpaBHEHUSIM peaKlInii;
JleMoHCTpHUpYyET YMEHHS
MPOU3BOJUTH aHAJIU3bI U OLIEHUBATH
JIOCTOBEPHOCTB PE3YJIHTATOB.

OnenHka pemeHui
CUTYaLIMOHHBIX
3a1a4
TectupoBanue
YcTHBII onpoc
[IpakTnueckue
3aHATHS

PoneBbie urpot

5. KAJJEHJIAPHO-TEMATHUYECKHWM IIJIAH YUYEBHOM

JIEKIIMOHHBIE 3AHATHUSA 110 AUCHUIIIMHE

JUCTUTLIAHBI
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AHAJIMTHYECKASA XUMHUSA

Ne Tema Yacnel Henens
/1

1 2 1

2 2 2

3 2 3

4 2 4

5 2 5

6 2 6

7 2 7

8 2 8

9 2 9
10 2 10
11 2 11
12 2 12

IMPAKTHYECKHUE U JIABOPATOPHBIE 3AHSTUSA 110 JUCHUIIJIMHE

AHAIMTUYECKASA XUMUS

Ne Tema Yacel Henens
/1

1 2 1

2 2 2

3 2 3

4 2 4

5 2 5

6 2 6

7 2 7

8 2 8

9 2 9
10 2 10
11 2 11
12 2 12

6. OHEHOYHBIE MATEPHUAJIBI TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTHA

Bapuant 3ay1anus no KayectBeHHOMY aHanu3y

1. K pactBopy xento-Oyporo I[BeTa MNpUOABUIM PACTBOP IIETOYH.
OOpazoBasicst ocamok Oyporo mnBera. Ocagok pacTBOPWICS B KHCIOTE, HE
pacTBopuIICS B M30BITKE IIeT0un. K HOBO# opIuu pacTBOpa mpruOaBmId pacTBOP
rexcanuano-gpeppar (II) kanus. OOpazoBancst ocaiok cuHero 1sera. Kakoit ato
katnoH? K kakol rpymnme kaTHoHOB OTHOcHTCs? Kakue peakiuu mo3BOJSIOT
J0Ka3aTh TPUCYTCTBHE OTOro KatuoHa? /[l ompeneieHuss aHWOHA K
UCCIIelyeEMOMY pacTBOpPY MpuOaBUIIM pacTBOp HUTpaTa cepedpa. OOpaszoBacs
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Oenplii  TBOPOXKUCTBIM OCagOK, HE PACTBOPUMBIA B a30THOM KHUCIIOTE,
pacTBOpPUMBIN B pacTBOpe aMmmuaka. [IpuBeante Gpopmyiy conm B UCCIIEIyEMOM
pactBope. Hamummmre ypaBHeHUsI IPOBEICHHBIX pPEaKIInii/

2. K GecriBeTHOMY MpO3pavHOMY PacTBOPY MPHOABHIIM PACTBOP CEPHOM
kucnotel. [Ipu HarpeBanum oOpazoBajncsi Oeiblii KPUCTATUIMUECKUHA OCaJloK,
KOTOPBIM HE pacTBOPSETCA B PACTBOPE Aa30THOM WM COJSHOW KHCIIOTHI.
['paduToBYI0 MaNOUYKy CMOYMIM HCCIEAyEeMbIM pAacTBOPOM M BHECIHU B
OecliBETHOE IIaMsi, KOTOPOE OKPACHUIIOCh B KUPHMUYHO-KpacHbIU 1BeT. Kakoii
KaTHOH MPUCYTCTBYET B pacTBope? s 0OHapyKeHUs] aHHOHA K UCCIIEyEMOMY
pacTBopy npubaBUiu pacTBop xjopuaa dapus. Ocanok orcyrcrByert. [IpubaBunu
pactBop HHUTpatra cepebpa. OOpazoBajicsi Oeyblii TBOPOXKHUCTBIA OCANOK,
pacTBOpUMBIA B pacTBOpE aMMHAaKa, HE PACTBOPUMBIA B PacTBOpPE a30THOM
kucnoTel. [IpuBenure dopmyny coium B uccieayemMoMm pactBope. Hamwummre
YPaBHEHMS IPOBEACHHBIX PEAKIUN

3. K 6ecuBeTHOMY ITpo3payHOMY pacTBOpPY O€3 3amaxa npudaBUiIu pacTBOP
KHCJIOTBI XJIOPUCTOBOAOPOIHOM. OOpazoBaiics Oelblii 0CaJ0K, paCTBOPUMBII TPH
HarpeBaHuM. Ocalok pacCTBOPUM B M30BITKE ILEJIOYH, HE PACTBOPUM B a30THOM
kucioTe. KaTmoH kakoi rpynnsl IpUCYTCTBYET B pacTBope? s oOHapyKeHHs
aHUOHA K HCCIIEyEeMOMY pacTBOPY MpUOaBUIM pacTBOp xjopuaa dapus. Ocanok
orcyTcTByeT. [IpubaBunu pactBop HUTpaTa cepedpa. IP(PeKT oTpruLaTeIbHBIM.
[TpoBenu peakuuio «0yporo Komibla». DPPexT monoxutenpHbiid. [IpuBenute
bopMyIly coiii B UCClIeyeMOM pacTBope. Hanumure ypaBHeHHsI IPOBEICHHbBIX
peakuuii. IlpusBenure ¢dopmMmyiny comu B ucciaenyemMoMm pactBope. Hammmumre
YpaBHEHUS TPOBEAECHHBIX pEaKIUN

4. K 6eciiBeTHOMY IpO3pavyHOMY pacTBOpY O€3 3amaxa mpruOaBmId pacTBOP
HUTpata cepedpa. ObpazoBaiics kENTHIN ocaok. K HOBOM mopiiuu uccieayemoro
pacTBOpa NprOABWIM PACTBOP MEPMAHIaHATa KaJdus U CEPHOU KUCIOThI. Peakuus
OTpULATENIbHASA, T.€. PACTBOP OCTaJCAd pO30BbIM. Kakoi aHMOH MOKET 1aBaTh
takoil addext? ['paduToBYI0 NMATOUKy CMOYWIM HCCIETYEMBIM PACTBOPOM H
BHECJIM B OECI[BETHOE TIaMsi, KOTOPOE OKpacuyioch B (uroseToBbli 1BeT. Kakas
COJIb HAXOJIWUTCS B HCCIEAYEMOM pacTBope? VYKaXWTe€ Tpyniny KaTHOHA,
IPYIIIOBOM PEaKTUB HAa aHWOH. Hanummre ypaBHEHNs IPOBEIECHHBIX PEAKIIUI

5. K OeciBeTHOMy mpo3payHOMY pacTBOPY C XapaKTEPHBIM 3araxoM
npuOaBUIM PAcTBOP Ienaouu. 3anax ycuiuuics. [logHecnn BiaXkHYI0 KpacHYIO
JaKMyCOBYIO0 OyMary K TOpJBIIKY npoOupku. bymara mocunena. K HoBoi
NOpPLUUHU UCCIEIYEMOIro pacTBopa NpuOaBUIM pacTBOp HUTpaTa cepedpa.
OObpazoBajcst 0ca oK KENTOTO LIBETA, HE PaCTBOPUMBIN B pacTBope ammuaka. K
HOBOWM TIOPIMH  HCCJIEIyeMOro pacTBOpa MNpHOaBUIM pacTBOp  Kajus
nepMaHTaHaTa, CepHON KUCIOTHI U xjopodopm. Berpsixuynu. XmopodopMHbIii
cioi okpacuics B (uoneToBbli 1BeT. Kakas coib HaXOIUTCA B UCCIETYyEMOM
pactBope? YKaxuTte rpyniy KaTUOHa, TPYNIOBOM PEaKTUB Ha aHMOH. Hanummmre
YPaBHEHMS IPOBEAECHHBIX PEAKIIUN.

Kpurepum ouenkmu:
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3a xaxmaoe 3amaHue BbICTaBisieTcS OT 0 70 5 OasIOB B 3aBUCUMOCTH OT
MIPaBUJILHOCTH U TIOJTHOTHI BBITIOTHEHHS 3aaHus1. OTieHKa 3a padoTy BBICTABISETCS
UCXOJIS U3 00IIe CyMMBI 0aJIJIOB (MakCUMaiIbHask cymma 0aioB — 25):

«OT1nuuHO» — OT 24 GasioB.

«Xopomo» — ot 19 6amios

«Y 1OBIETBOPUTETHHO» — OT 14 Ganos.

«HeynoBneTBoputensHo» — MeHee 14 6aiios.

Bapuant 3a1anus no Konm4yecTBeHHOMY aHAIU3yY

1) BeiuncanTh MOJIIPHYIO KOHLIEHTPALMIO pacTBOpa a30THOM KUCIIOTHI, €CIIN
Ha TuTpoBaHue 0,25 T XUMHUYECKU YUCTOTO KapOoHaTa HaTpus uspacxoaosaiu 20,5
MJI 3TOT'O pacTBOPA.

2) HaBecky kapOonata Hatpus Maccoit 0,53 T pacTBOpWIIM B MEPHOU KOJ0Oe
BMECTUMOCTBIO 250 Mi; 25 MJI 3TOTO pacTBOpa OTTUTpoBaiH 24,5 Ml pacTBopa
COJIIHOM KHUCJIOThl B MPUCYTCTBHM METHJIOBOTO OpAHKEBOro. BBIYMCINTH
HOPMAJIbHYIO KOHIICHTPAIIMIO pacTBOpa KapOoHaTa HATPUS U  MOJIIPHYIO
KOHLIEHTPAIMIO PACTBOPA COJISTHOM KHCIIOTHI.

3) HaBecka ykCycHOW KHCIOTBI Maccoil 1 r pacTBopeHa B MEpHOH KoJiOe
BMecTUMOCThIO B 200 mi1. Ha tutpoBanue 20 Mi1 3TOro pactBopa M3pacxoa0BaAIIN
15,5 mn pactBopa ruapokcuaa Hatpus, T(NaOH) = 0,004088 r/mu. Beruuciutsb
MacCOBYIO JIOJIF0 YKCYCHOM KUCJIOTHI B 00pasle.

4) B 300 mn pactBopa comepxkutcs 40 r cynbbara HaTpus. Onpenenure
MOJISIPHYIO KOHIIEHTPAIMIO pacTBOpA.

5) PaccuuTaTh SKBHBAJICHTHYIO KOHIICHTPAILIMIO pacTBOpa MEepMaHraHaTa
KaJIMsi, IPUTOTOBJIEHHOIO pacTBopeHreM 18 r mpenapara, NpeIHa3HaYE€HHOrO st
TUTPOBAHMS B KUCJIOU cpene, B 250 MIT BOJBI.

Kpurepuu ouenku:

3a xaxaoe 3amaHue BbICTaBisieTcss OoT 0 70 5 OalyioB B 3aBUCUMOCTH OT
MPAaBWJIBHOCTH U MOJHOTHI BRIMOJHEHUS 3aanusi. O1ieHKa 3a paboTy BBICTABIISIETCS
UCXOJIs U3 00111e# CyMMBI OaJIJIOB (MakCcuMalibHasi CymMmMma 0aioB — 25):

«OT1nruHO» — OT 24 6amioB.

«Xopouio» — ot 19 6amios

«Y IOBJIETBOPUTENIHLHO» — OT 14 O6aJLIOB.

«HeynoBneTBopurensHo» — MeHee 14 6aos.

7. OIEHOYHBIE MATEPUAJIBI MIPOMEXXYTOUYHOMN ATTECTAIIUU

B kaxnmpii sK3amMeHaAIMOHHBIA Owyier OyneT BKJIIOYEHO JBa BOMPOCA, MO
OJTHOMY M3 Ka)KJ0T0 0JI0Ka BOIIPOCOB — KAYECTBEHHBIN M KOJIMYECTBEHHBIN aHAIH3.

[Iepedyenb BOIpOCOB AJisi TOATOTOBKH K 3K3aMEHY:
1. Ilpenmer «AHanmuTuyeckas Xumus». Ee 3HaueHue, 3aja4yv, OCHOBHBIC
pasaenbl, COBPEMEHHBIE JOCTUKEHUS KaK HAYKH.
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2. KauecTtBeHHbI aHanu3. Peaknuu, HUCNONB3yeMbIE B KAau€CTBEHHOM
ananuze. KucnorHo-ocHoBHas kitaccu(uKalus KaTHOHOB.

3. Karuons | ananutuveckoii rpynmnel. O0mas xapakrepuctiuka. CBoicTBa
KaTHOHOB. [ [pumMeHenue B MeaquuuHe. AHaJIN3 CMECH KaTUOHOB | rpyIIbl.

4. Karuonsl Il ananmutudeckoil rpymmbl. O0mias xapaktepucTuka. [lericteue
rpymnmnoBoro peaktuBa. [IpumeHenue B MeauuuHe. lloHsTHE O THpOHM3BENECHUU
pactBopumoctu Ks. YcnoBus o0pa3oBaHHs U pacTBOPEHHs] OCaaKOB. PakTOpBI,
BIIMAIOLIME HA PACTBOPUMOCTh TPYAHOPACTBOPUMBIX 3JIEMEHTOB.

5. Karuons! Il ananutudeckoit rpymnmsl. O01as xapakrepuctuka. JleiictBue
IpYINIIOBOTO peakTuBa. lIpuMeHeHne B MenuuMHE. AHAIN3 CMECHM KaThOHOB III
IPYIIIIBIL.

6. Karuons! IV ananutuyeckoit rpynnsl. O01mast xapakrepuctuka. Jleiictue
IPYIIIOBOTO peakTuBa. [IprmMeHeHne B MEIUILIUHE.

7. Katnonsl V aHanutudeckoi rpymnmbl. O6mas xapakrepuctuka. JlefictBue
IPYIIIOBOTO peakTusa. [I[pumeHnenue B MequIMHE.

8. Katuons! VI ananutudeckoil rpynmnsl. O01mas xapakrepuctuka. Jleiictsue
IPYIIIOBOTO peakTusa. [I[pumeHnenne B MequIMHE.

9. Ananu3 cmecu katnoHoB [-VI rpymm.

10. Anunonsl I ananuTnueckoil rpynmsl. OOmas xapakrepuctuka. JlefictBue
IPYIIOBOrO peareHTa.

11. Anuonsl Il ananmutuyeckoit rpynmel. O0mas xapakrepuctuka. [eficteue
IpyIIIOBOTO PEAreHTa.

12. Anuonsl [1I ananutrueckoit rpynmsl. Ob1as xapaktepuctuka. [lefictBue
IpyIIIOBOTO PEAreHTa.

13. Ananu3 cmecu aunoHoB [-11I ananuTHyeckux rpymnm.

14. KonuuectBeHHbI aHanu3. Tutpumerpuueckuili aHanu3. OCHOBHBIE
cBeneHusl. TpeOoBaHMA K peakUusM, TOYKAa HKBUBAJIEHTHOCTM W CHOCOOBI €€
¢dukcauu. Knaccudpukauus metonos. [lonarue o Tutpe.

15. KucnotHo-ocHoBHOE€ TuTpoBaHuEe. (OCHOBHOE ypaBHEHUE METOJA.
Pabouue u crangapTHbie pacTBOpbl. UHAUKATOPHI, UX TO00pP.

16. OxucIuTENBHO-BOCCTAaHOBUTENBHBIE MeTONbl [lepmanranatomerpus —
paboure W CTaHIAPTHBIE PACTBOPHI. YcCiaoBUE TUTpoBaHUs. DUKcalUs TOYKHU
DKBUBAJICHTHOCTH.

17. ﬁOHOMeTpHﬂ. PaGoune pactBOpbl. CTaHmapTHBIE PaCTBOPHI. Y CIOBUSA
tuTpoBanus. Muaukaropsl. CriocoObl 100aBiIeHNs HHANKATOPA.

18. HuTputomeTpusi — TEOPETHUYECKHE OCHOBBI MeToAa. WHIMKATOPBHI.
Paboune u cranaapTHbie pacTBOpbl. DUKCAIMS TOUKH SKBUBAJICHTHOCTH.

19. bpomaromerpusi. PaGoume wu crangapTtHbie pacTBOphL. I[Ipsimoe u
oOpatHoe TuTpoBaHue. OUKcaIs TOUKH SKBUBAJICHTHOCTH.

20. Metoabl ocaxaenus. TpeboBaHus K peakiusMm. McxomaHoe BelecTBo.
Pabounii pactBop. HMuaumkatopel B Metomax Mopa, QPonbrapna, PasiHca.
Mepkypomerpus.

21. KommnekconomeTpusi. PabGouwe W cTaHJApTHBIE  PACTBOPHI.
Xapakrepuctuka wmetoga. Muaukaropsl. bydepHbsie pacTtBopbl. MexaHu3M

TATPOBAHMUS.
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22. ®uzndeckue U HU3NKO-XUMUIECKHE METOAbI aHanu3a. Kinaccudukarus
MeTomoB. OO030p ONTHYECKHX, XpOMAaTOTpa@UuecKuX U IJICKTPOXUMUUYECKHUX
MeTon0B. PedpakTomerpusi.

IIpumep Omiera:

Jana comb (pactBop) cynbdara xkenesa (I11)

OnuiurTe KaueCTBEHHBIA aHAN3 JaHHOW cOoNM (YKaXHUTe TPYIITy KaTHOHA U
aHUOHA, HAIMUIIIUTE KaYeCTBEHHbIE PEAKIIUH, YKAKUTE dPPEKT peakinn).

[IpeasioxkuTe U OMUIIMTE METOJ KOJIMYECTBEHHOIO ompezeseHus (pabouunii
pacTBOp, YCIOBUS TUTPOBAHUS, UHANKATOP, 3H(PEKT B TOUKE IKBUBAIEHTHOCTH).

Onpenenure YUCTOTY COJIM (MPOLIEHT OE3BOJHOIO B KPUCTAIIOTHUIpATE),
(comu B pacTBOpE), €clid B3sUIM (yKa3aHa Macca COJIM) WM Macca aHaJu3UupyeMOro
pacTBOpa U paCTBOPUIIM B MEPHOM KOJIOE Ha ....MJ, 00bEM BOJION JOBEIU JO METKH.
[lepememanu. Ilunerkoil B3sM ... MJI pa3BeAeHUS M OTTHUTPOBAIA PabOUUM
pactBopoM ¢ koHueHTparueit C(f) =0.1 monp\i. o pesynabTaTam Tpex TUTpOBaHUN
cpeaHuit 00bEM paBeH ..... Mil. [IpoBenute Bce HeoOXoaumbie pacueTsl. CaenaiTe
3aKiIroueHue (00BSCHUTE, YTO TTOKA3bIBAET MOTyUYeHHast [udpa).

M.M Fe2(S04) 3 399,88r/mob

Kpurepuu onenuBanmusi:

OTBeT MmO KaXJIOMy M3 JIByX BOIPOCOB 3K3aMEHAIlMOHHOro Ouiiera
OLICHUBAETCSl OTHAEJIBHO, B COOTBETCTBUU C IPUBEICHHBIMH HIXE KPUTEPUSIMU;
OLICHKA 3a JK3aMEH BBICTABIISIETCS 110 CPEAHEN OLEHKE 32 OTBETHI HA OTIEIBHBIC
BOIPOCHI HK3aMEHALIMOHHOIO OMJIeTa.

OneHka «0TJIMYHO»: OTBET Ha BOIPOC 3K3aMEHAI[MOHHOTO OMjieTa MOJHBIA U
IIPaBUJIbHBIN, Marepual M3JI0KEH B OIPEAECTICHHOU JIOTUYECKOU
MOCJIEIOBATEIBHOCTH, UITFOCTPUPOBAH TPUMEPAMH, OTBET CAMOCTOSTEIbHBIN.

OneHKa «X0po1Io»: OTBET Ha BOIPOC 3K3aMEHAIIMOHHOTO OUJIeTa MOJHbBIN U
IIPABUJIbHBIN, MaTepual M3JI0KEH B ONIPENEIICHHOM JIOTUYECKOU
MOCJIEIOBATEIBHOCTH, TIPU 3TOM JOIMYIIEHbI JBE-TPU HECYLIECTBEHHBIE OLIMOKH,
UCITpaBJIEHHbIE 10 TPEOOBAHUIO PK3aMEHATOPA; CTYJIEHT MOXKET WIUIIOCTPUPOBATH
OTBET MpUMEpaMU MO TPEOOBAHUIO FIK3aMEHATOPA.

OueHKka «yIOBJIETBOPUTEJbHO»: OTBET HAa BOINPOC 3K3aMEHAI[MOHHOIO
OuneTa MOJHBIM, HO MPU 3TOM JOMYyIIEHAa CYIIECTBEHHAas OIIMOKAa WM OTBET
HETIOJIHBIN, HECBSI3HBIM, CTYIEHT UCIBITHIBACT 3aTPYyAHEHUS B WILIIOCTPUPOBAHUU
OTBETA MIPUMEPAMH.

OneHka  «HEyAOBJIECTBOPUTEJIBbHO»: IIPU  OTBETE€  HAa  BOIPOC
HK3aMEHAIMOHHOTO OmiieTa 0OHAPYKEHO HETTOHUMAaHUE O0YJArOIINMCSI OCHOBHOTO
CoJepKaHusl y4yeOHOro Marepuajia WIM JOIMYIICHbl CYLIECTBEHHbIE OIIMOKH,
KOTOpble OOy4YarolUiCs HE MOXKET HWCIPAaBUTh MNPU HABOIALIMX BOIMPOCAX
HK3aMEeHaTopa.

8. METOJIUYECKHE MATEPUAJIBI 10 YYEBHON JUCIUIJIVHE

B xone peanuzauum ydeOHOTO mpolecca IO JUCHUILIIMHE TMPOBOASTCS
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ydeOHbIC 3aHATHS U BBITIOHIECTCS CAMOCTOSTENbHAS paboTa.

[To Bompocam, BO3HUKAIOIINM B MPOIECCE BBHIMOTHEHUS CAMOCTOSTEIBHON
paboOThI, TPOBOAATCA KOHCYyJIbTamuu. JlJsg opraHw3anmud ©W  KOHTPOJISA
CaMOCTOATEIFHON pabOThl 00YyYAIONMIUXCs, a TaKKe MPOBEIACHUS KOHCYJIbTAIHHA
MPUMEHSIOTCSI HHPOPMAITMOHHO-KOMMYHHUKAITMOHHBIC TEXHOJIOTHH:

Nudopmuposanwue: https://spo-spcpu.ru/

KoncynprupoBanue: https://spo-spcpu.ru/

Kontpois: https://spo-spcpu.ru/

Pa3Mmelienre yueOHbIX MaTepHuaioB: https://spo-spcpu.ru/

MCTOI[I/I‘-ICCKI/IC YKazaHusa 110 HpaKTI/ILICCKOMy 3aHaTHI0  «Kiacchl
HCOPTraHUYCCKHUX COGﬂHHCHHﬁ)):

Xoa aHaIM3a cMeCH KATHOHOB | aHaIMTHYeCKOM rpyInbl

Buenrnuit Bua 3aaun: OECIBETHBIN, IPO3PAYHBIN pacTBOP.

I. OtxpeiTe katnona NHy"

1) PeaxtuB menous KOH nnu NaOH nipu HarpeBanuu

B Turens 6epem 3-4 xamnau pacTtBopa 3aiayu, npudasisieM Tyaa 3-4 kanenb
pactBopa KOH wnm NaOH. Turenp 3akppiBaéM 4acoOBBIM CTEKIOM, K KOTOPOMY
MPUKPEIUICHBl BIaXHbIE (PeHopTarenHoBass U KpacHas JaKMycCoBas OyMaKKH.
HarpeBaem Ha BojasiHO#M Oane. Ecim B 3amaue mpucyTcTByer katnoH NHy', TO
BeIesstommiicss NH; oOHapyXuBarOT 1O IIOCHMHEHHIO KpPacHOW JIaKMYCOBOM
OyMa)KKM U MOKpacHEHHUI0 (PeHOI(PTaTICMHOBOM, a TaKXKe MO BBIJCICHUIO 3araxa
NHs.

NH4Cl + KOH » NH; + H,O + KCI

NH; + H,O » NH,OH

NH4OH > NH4" + OH"

2) PeaxtuB Heccnepa - K,[Hgls] 8 KOH
B npoGupky Oepem 1-2 karum 3amauu U npubaBisieM 2-3 Karjid peakTuBa
Heccnepa. Eciu npu 3ToM 00paszyercss KpacHO-OyphIii OCajoK, 3HAYUT B 3a7a4e

pUCYTCTBYET KaTroH NHy'.
NH,CI + 2K,[Hgl,] + 4KOH > [Hg,ONH]I + KCI + 7KI + 3H,0

I1. Ynanenue katmona NH,4*

1) Ecnu B 3amaue He oOHapy»keH NH4 ", TO IpoBEpUB peakiinio Cpepl 3a1a4u
(myskt I1I) OTKPBIBAIOT B OTAEIBHBIX OPIHSX 331auk KaTioH K (myskT IV) u Na*
(myHKT V).

2) Ecnu B 3amaue ooHapysxeH NH4", TO ero Haf0 yaaiuTh U3 3a1a4M, TaK Kak
oH MemaeT oTKphITHio K™ 1 Na™.

J{nst aTOr0 B THTENH NoMerIaroT 15-20 kamnenb 3a/1a4uu, BEITApUBAIOT PACTBOP
U TIPOKAJIMBAIOT OCTAaTOK Ha IMeCcYaHOW OaHe B BBITSDKHOM IIKady 10 TOIHOTO
MIPEKpaIICHHS BBIICTICHUS OEJIOT0 JbIMA.
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NH4Cl1 > NH; + HCI

OcTaTok cOOMPAIOT CTEKIITHHON MAIOUKON CO CTEHOK THUTJISI U IEPUOTNIECKU
nomMerBaroT. [IpoBepstor momHoty yaanenus NHy'. J{1st 9T0r0 THrEns ¢ CyXum
OCTAaTKOM OXJIAXJAIOT, HECKOJIBKO KpPHUCTAUIOB O€pyT CTEKJISHHOM MaIOYKOM
pPacTBOPSIOT MPH MOMEMIMBAHUU B 1-2 Kamsx BOJbBI HA MPEIMETHOW CTEKJIE H
npubasisitor 1-2 xamnu peaktuBa Heccnepa. Eciu monywaercss KpacHO-Oypbiid
OCaZloOK WM KeIThlii pactBop, To NH," eme mpucyrctByer B 3amade. Torma
OTEpAIMI0 MPOKAIUBAHKS TOBTOPSIOT JI0 TEX IMOp, Mmoka peakis Ha NH,4" Oymer
OTPHULIATEIIBHOM.

III. IIpoBepka peakmnu Cpebl

Ha xpacHyro ¥ CHHIOIO JaKMyCOBYI0O OyMa)KKM HAHOCST II0 Karule
MOJIy4YEHHOT'O pacTBOpA.

a) Eciu peakiust cpensl menounas, To ee HehTpanusyor CH3;COOH. Ecnu
peakmms Ccpeapl KHClas, TO pacTBOpP B MpoOHpKe, rae OyaeT OTKphiBaTh K©
Heiitpam3yror NaOH, a rae Oymem oTkpeiBath Na' Heltpanmuzyem KOH.
Heilitpanuzanuio pactBopa MNPOU3ZBOIAT CJIAEAYIOMMM 00pa3oM: CTEKJISHHOU
MajJo4YKoil B MPOOUPKY BHOCIT KaIUIIO KHUCJIOTHI WM IIEJIOYM U PacTBOP
MEPEMEIINBAIOT. 3aTEM PACTBOP CTEKJISIHHOM MaJOYKONl BBIHOCAT Ha JIAKMYCOBBIE
OyMaxkku. Tak mocTynaroT J0 TeX Mop, MoKa IBET OyMa)KK OyJeT HEM3MEHHBIM.

0) Eciu makmycoBble OyMa)KKH IIBET HE MEHSIIOT — CpeJia HeHTpalibHasl.

IV. OtkpeiTre KaTroHa K*

a) K 2 kammsaM HEUTpallbHOrO pacTBOpa MpuOaBisieM 2 Kallld peakTHBa
NaHC4H4O4 1 moTupaeM CTEKISTHHON MaJIOYKON O CTEHKH MPOOUPKU HA XOJIOTY.

Ecnu  o6Opasyercs Oenblii  KpUCTAUIMYECKUM OCaJOK, TO B 3ajaue
npucytcTByer K

KCl1 + NaHC4H40¢ » KHC4H4O¢ + NaCl

0) PeaktuB Nas;[Co(NO,)e]

K 2-3 kamisim pactBopa cosv Kaiivs IpUOaBIIIOT PaBHBIN 00bEM peakTHBA.
[Ipu cTrossHMM 00pa3yeTcst 0CaTOK HKEJITOTO I[BETA.

KCl1 + Na3[Co(NO;)s] » KNay[Co(NO,)s] + NaCl

V. OtkpeiTre katnona Na*

K 2 kammsim HeWTpanbHOro pacTBopa mpuOaBiisieM 2 Kaluld pPEeakTUBA
KH,SbO4 1 notupaeM CTEKISTHHON MaIOYKON O CTEHKU MPOOUPKU HA XOJIOY.

Ecnu oOpa3yeTcst KpucTaluIMuecKuil 0caioK, 3HAYUT B 3a/1a4€ MPUCYTCTBYET
kaTroH Na'

NaCl + KH,SbO,4 » NaH,SbO,4 + KC1

Ha ocHoBaHMM BBIMOTHEHHOM pabOTHl 0POPMIISIETCS TPOTOKO.

Kpurepuu oueHku:
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Jlomyck k J1abopaTopHOU padoTe:

[ToaroToByieH MpoeKT oTuéTa 1Mo Ja00paTOpHOI paboTe B COOTBETCTBUU C
PEKOMEHOBAaHHBIM 11a0JIOHOM. [[J151 Ka)K/10r0 OMbITa IPUBEICHBI MOJIEKYISIPHBIC
YpaBHEHUS MPOBOJMMbBIX XUMUYECKUX PEAKIIUM, Ha3BaHUS MPOIYKTOB PEAKIIHil B
COOTBETCTBHM C CHCTEMATUYECKON HOMEHKJIATYypou. [loAroTOBIEHBI OTBETHI HA
TEOPETUUYECKHUE BOMIPOCHL.

Kputepun BbICTaBICHUS OLIEHKH 32 OTUYET IO Ja0OpaTopHOil padoTe:

«OTan4YHO» — B OTYETE yKa3aHbl: Ha3BaHUE Pa0OTHI, JaTa BBHINOJIHEHUS
paboThl, 11e71b pa0OThI, HA3BaHUS OIBITOB; MPABUIILHO 3aMMCaHbl YPaBHEHHUS BCEX
XUMHUYECKUX PEAKIIMM, yKa3aHbl yCIOBUS UX MPOTEKaHUs (ITPU HEOOXOJUMOCTH);
MPAaBWJIBHO Ha3BaHbl MPOAYKThI PEAKLINI; MPABWIBHO YKa3aHO, K KAKOMY THUITY
OTHOCHUTCS KaXKJasi peakius; KOPPEKTHO OMKCaHbI SIBJICHUs, Habt01aeMble TPy
MPOTEKAHUM KAXKJIOM M3 XUMUYECKHX PEaKUUW; JaHbl MMPAaBUIbHBIE U IOJIHbBIC
OTBETHI HA BCE BOMPOCHI (BBIICICHBI KYPCUBOM).

«Xopomo» — OTYET B IIEJIOM COOTBETCTBYET MPUBEIACHHBIM BBIIIIC
KPUTEPUSIM, HO TIPU 3TOM COJIEPKUT HE OoJiee TpeX HEI0YETOB (Hampumep, HE
Be3JIe, I7Ie ATO HEOOXOUMO, YKa3aHbl YCIOBUS MPOTEKAHUS PEAKIIUM, WIIH JaHBI
Ha3BaHMS HE BCEM IPOJYKTaM pPEaKIui, Uiv 1aHbl B 1I€JIOM MPABUIILHBIE, HO HE
JIOCTATOYHO IMOJHBIE OTBETHI HA HEKOTOPHIE BOMIPOCHI).

«Y10BJIETBOPUTEJIBLHO» — OTYET B II€JIOM COOTBETCTBYET MPUBEACHHBIM
BBILIE KPUTEPUSAM, HO MPU 3TOM COJIEPKUT 10 IMATH HEAOUYETOB, WM K€ OTUET
COJIEPKUT HE 0oJiee IBYX IPyObIX OMIMOOK MPU OTCYTCTBUU HEJOUYETOB.

B ocTanbHbIX CydasiX BHICTABISETCS OLICHKA «HEYA0BJIETBOPHUTEIbHO).
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