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1. MACIHIOPT TPOT'PAMMBI YUEBHOM JTUCIHHUIIJIMHBI

1.1. Mecro y4yeOHOHl IMCUMIVIMHBI B OCHOBHOM

npo¢eccHOHATBHOM 00pa30BaTEeIbHOM IPOrPaAMMBbI

CTPYKTYype

PabGouass mporpamma y4eOHOW auCHUIUIMHBI «OCHOBBI aHATUTUYECKOU
XUMHUW»  SIBJISIETCSl  4acThio  00pa30oBaTelbHOM  MpOrpaMMbl  MOJATOTOBKH
CHEIUAINCTOB  CpeJHero 3BeHa B coorBercTBUM ¢ DenepanbHbIM
roCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM 1O MpOo(eccun CpeaHero
npodeccuonanpHoro odpazoanus 18.01.33 JlabGopaHT MO KOHTPOJIO KayecTBa
CBIPbSl, PEAKTHBOB, MPOMEKYTOUHBIX MPOAYKTOB, TOTOBOM MPOIYKIUHU, OTXOIOB
npousBoactBa (1o otrpacisaMm) ([Ipuka3 MunucrepcTBa 00pa3oBaHHs M HAYKH
Poccuiickoit  ®eneparuu Ne 1571 ot 09.12.2016 1. «OO06 yTBEepKIeHUU
benepanbHOrO TroCyAapCTBEHHOTO0 0Opa3oBaTEIbHOTO CTaHIApPTa  CPEIHEro
npodeccruonansHoro 00pazoBanusi mo mnpodeccun 18.01.33 JlaGopanT 1o
KOHTPOJIIO KadyecTBa ChIPbs, PEAKTHBOB, MPOMEXYTOYHBIX IMPOIYKTOB, IOTOBOMN
MPOIYKLUHH, OTXOJOB MPOU3BOACTBA (MO oTpacisaMm)». Pabouas mporpamma
COCTaBJICHa C YYETOM MPUMEPHOW OCHOBHOW 0Opa30oBaTEIbHOM MMPOrpamMMbl
(ITOOII), yrBepxaena Ilpukazom ®I'bOY AITO UPIIO Nell-194 ot 28.06.2022 r.,
peructpanmoHHbIi Homep 42, mpotokos Ne 2 ot 08.11.2021 r.

Pabouyas mporpamMmma otHocutcs k oomenpodeccuonaapuomy ukity (OIILT).

1.2. Heab u miIaHUupyeMble Pe3yJabTAThl 0CBOCHUS U CIUILIHHbI

B pamkax nporpammbl y4eOHOW AUCIUIUIMHBI OOYYarOIIMMUCS OCBAaWBAIOTCS
MEHUS U 3HAHMUS:

Koner OK, YmMmenus 3HaHUA
ITIK
OK 01-05, |VY.1. OnuceiBaTh MEXaHU3M 3.1. ArperaTtHbie COCTOSIHUS
OK 09, XUMHAYECKUX PEAKLIAN BEILIECTBA;
[IK 1.1-1.3, | KOJIMYECTBEHHOTO U 3.2. AHanTUTHYECKYIO
IIK 2.1-2.3 | KaueCTBEHHOTO aHAJIM3a; KJ1IacCU(UKAIUIO NOHOB,;

V.2. O60CHOBBIBAaTH BHIOOD
METOJIMKH aHaJIN3a, PEaKTUBOB U
XUMUYECKOW anmnapaTypsbl 110
KOHKPETHOMY 33JJaHUIO;

V.3. 'oTOBUTH pacTBOPHI
3aJJaHHOM KOHIICHTPAIWH;
V.4. AnanuzupoBarb cMecu
KaTUOHOB U aHUOHOB;

V¥.5. IIpoBoauTth
KOJINYECTBEHHBIN U
Ka4EeCTBEHHBIN aHAJIU3 C

3.3. Annaparypy ¥ TEXHUKY
BBITNIOJTHCHUS aHAJIN30B;

3.4. 3HaueHHEe XUMHYECKOTO
aHaJIn3a, METOIbI
Ka4yeCTBEHHOI'O U
KOJIMYSCTBEHHOI'O aHAJIM3a
XUMHYECKUX COCIMHCHU;
3.5. IlepuoguyHOCTb CBOMCTB
3JIEMCHTOB;

3.6. CriocoObI BeIpakeHuUs
KOHIICHTPAI[UU PaCTBOPOB,;

COOJII0/IEHUEM MTPABUJT TEXHUKHU
0€30MacHOCTH; aHAJTU3UPOBATh
CMECH KaTHOHOB M aHHOHOB;
¥.6. KonTpoinpoBaTh u

3.7. TeopeTnueckue OCHOBBI
METO/IOB aHAJIN3a;

3.8. TeopeTnuecknue OCHOBBI
XUMHUYECKUX U (PU3UKO-




Konapr OK,
I1K

YMenus

3HaHus

OLICHMBATh IPOTEKAHUE
XUMHUYECKUX MPOIECCOB;

VY.’7. IIpOBOIUTH PACUETHI 10
XUMUYECKUM (hopMyiam u
YPaBHEHUSIM PEAKIIUIA;

V.8. [Ipon3BOUTH aHATIU3BI U
OLICHUBATh JIOCTOBEPHOCTH
pe3yJabTaToB.

XUMUYECKUX TPOIECCOB;

3.9. TexHuKy u dTansl
BBITIOJTHCHUS aHAJTN30B;

3.10. Tuns! omuboK B
aHaJu3e;

3.11. YcTpoiicTBO OCHOBHOTO
71a60paTOPHOTO
o0opy/1I0BaHUS U TIPaBHUJIa €T0
NpUMEHEHUS U
DKCILTyaTaIvH.




2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHUIIIMHBI

2.1. O0bem yueOHOM JUCHMIUIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

Dopmbl Pacnpenenenue no Kypcam M ceMecTpam
MPOMEKYTOUHON Y4eOHas Harpy3ka o0y4aronuxcs, 9. Kvoe 1
HanmvenoBanue aTTeCTaluKI yp
LIMKJIOB, PAa3IENoB, = - C npenojiaBaTesiemMm Cewmectp 1
E_4
VCUUIUINH, IPO- — S|
T — z([b ‘ CI(I: HOHajI;HEIX 2 % % LB B;OM amcse 10 (5) Henens
N g © < | 3| & = 8 [pomexyt. | = .| & | g | _BTOM HHCIC
moxayieit, MJIK, s = L | S| B 8z]9s Ol 5| 8| ¢ T o
) o 2| I | >»|Beero| © 2| & arrecraiisl | 5 | 3 | 3| 5| £ = | € | [pomexyr.
MIPaKTHK & S | O| 2 S = S| S| 9| &l 2| BB
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2 . .
a. o N2 © Q o]
= S = ®) >~ 38 = 8
OCHOBBI aHAJTUTH-
OIILL.02 N 1 - 581 4 | 2 46 30 16 6 581 4| 2 ]46| 30 16 6
YECKON XMMHH




2.2. CogepskaHue U TeMATHYECKOE IJIAHUPOBAHUE YU4eOHOW AU CIUTIINHBI

HaumeHoBaHue pa3iesioB U TeM

Copep:xanue y4eOHOTr0 MaTepHaJia, cCaMOCTOATeIbHAsA padoTa 00yyarommxcs,
NpaKTHYecKue PadoThl 00y4alomuxcst

0Oo0nem
4acoB

YpoBenn
OCBOEHMS

Koabl koMneTeHuii,
(popMHUPOBAHIIO KOTOPHIX
CIOCOOCTBYET JIeMEHT
NMPOrpaMMbI

Pa3nen 1. TeopeTuyeckue 0CHOBbI AHAJTUTHYECKOH XUMUHU

12

Tema 1.1. OcHOBBI
AHAJIMTHYECKON XUMHH

1. AHanuTHyecKas XMMHUS KaK HayKa O MeTOoJax aHaJln3a BELIECTBa, €€ MECTO B
cucreMe Hayk. Knaccnukarnus XuMIdecKnx, PU3HKO-XUMHUIECKUX, ONOTOTHIECKUX
BUJIOB aHanu3a. KauecTBEHHBIN U KOJMYECTBEHHBIN aHaIU3bl, UX B3aUMOCBSI3b.
Buner ananmsa: aueMeHTapHbIH, QYHKIIMOHATBHBIN, H30TOMHBIH, BEIICCTBCHHBIH,
(hazoBBIi.

2. XapaKTepuCTUKHU peabHBIX 00BEKTOB, 0COOEHHOCTH UX aHaiImn3a. OTOop mpoo.
Br16op MeTona aHanmm3a. AHATUTHYCCKUE PEAKIIUU: CIICHU(UICCKUE, CEIICKTUBHBIC,
IpyNIoBBIe. DTanbl aHaau3a. MeTonuka aHaamsa.

3. PaBHOBecue B TOMOTeHHOI cucteme. [{uccorumanus CUIbHBIX U Cla0bIX
aneKkTpoanToB. CoCTaBIeHHE YPaBHEHUH peakuii B MOJIEKYJISIPHON ¥ HOHHOW
(dhopmax. Korcranrta nucconmanuu. 3akoH pa3dasieHus. CMeIeHne HOHHbBIX
PaBHOBECHIA.

4. NonHoe mipon3BeicHUE BOAbl. PaBHOBECHBIC KOHIICHTPAIIIHA HOHOB BOAOPOIa U
THIPOKCHUJ] — aHUOHOB B BOJIHBIX pacTBopax. 3Hauenue pH. BydepHsie pacTBOpHI.

5. OKHUCAUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIIMY B aHATIN3€, OKUCIUTEIbHO-
BOCCTAaHOBUTEJNIbHBIE TIOTEHLIMAIIBI, HanpasiieHue peakuuit OBP.

6. PaBHOBecHe B reTeporeHHbIX cucreMax. Ilpoussenenue pactBopumMocTu. CTeneHpb
HACBHIIIEHHOCTH PacTBOPOB. BimstHNe pa3nnyHbIX (hakTOPOB HA pAaCTBOPUMOCTH H
MOJTHOTY 00pa30BaHMS OCAIKa MaJOPACTBOPHMOTO 3JICKTPOJIHTA.

7. ApobHOE ocakacHueE.

IlpakTHyecKkHe 3aHATHS:

1. Pemenne 3auérHbix 3a7au Ha TeMy «CrocoObl BBIpaXEHHs KOHLEHTPaLHU
pacTBOpOBY.
2. JlaboparopHas padota. Beraucnenue pH u pOH B pa3nuuHbIx cpenax.

1,2,3

OK 01-05, OK 09,
MK 1.1-1.3, TIK 2.1-2.3,
V.1-8,3.1-11

Paznen 2. KauecTBeHHBIIT aHAIN3

14

Tema 2. 1. KaTHOHBI 1 aHHOHBI

l.AHanuTHyeckass KiaccuuKanys KaTHOHOB. XapaKTepHCTHKA aHATUTHYECKUX
TpyIN KaTHOHOB. [ pyNIoBele peareHThl, XapakTepHble PEaKIMN KaTHOHOB. Y CIIOBUS
MIPOBEJICHUS aHAJTUTHYECKUX PEAKIIHH.

2.00u1as XxapakTeprCcTHKa KaTHOHOB | IpyIIIbI.

3.006mas xapakTepruCcTHKa KaTHOHOB 2 TPYIIITBI

4.0011as XxapakTepHCTHKa KATHOHOB 3 IPYIIIIbI.

5.001m1as xapaKTepUCTHKA KATHOHOB 4 TPYIIIIHL.

10

1,2,3

OK 01-05, OK 09,
MK 1.1-1.3, TIK 2.1-2.3,
V.1-8,3.1-11




HaumeHoBaHuMe pa3iesioB U TeM

Copep:xanue y4eOHOI0 MaTepHaJia, CaMOCTOATeIbHAsA padoTa 00y4arommxcs,
NpaKTHYecKHe PadoThl 00y4a0muXCcst

0O0nem
4acoB

YpoBensn
OCBOEHUS

Koabl komMneTeHIuii,
¢opMupoBaHHIO KOTOPBIX
CIoco0CTBYET 3JIeMEeHT
MPOrpaMmbI

6.0011as XapaKTepUCTHKA KaTHOHOB 5-6 TPyIIIL.

IlpaKanecmle 3AHATHUA:

AHanuTHdecKas Ki1acCHu()UKanus KaTHOHOB.

1. 3yueHne XxapakTepHBIX PeaKkInii KATHOHOB | aHATMTHYECKOM TPYIIIIHL.

2. V3yueHue XxapakTepHbIX PEaKI1il KATHOHOB 2 aHAIIUTUYECKOW IPYIIIIbL.

3. U3yuyeHue xapakTepHBIX peaKLMi KATHOHOB 3 aHAIMTUYECKOM TPYTIIIbL.

4. Ananu3 cMecu KaTHOHOB 1-3 rpymm.

5. VI3yueHue XapaKkTepHBIX peakluil KATHOHOB 4 aHATUTUYECKOM IPYIIIEL.

6. M3yueHne XxapakTepHBIX PeaKINii KATHOHOB 5 aHATMTUYECKOM TPYIIIIHI.

7. N3yueHne XxapakTepHBIX peaKkluil KATHOHOB 6 aHATMTUYECKOH TPYIIIIHL.

8. AHanmuTudeckas KiraccHpuKanus aHWOHOB. OOIIMEe W XapaKTEepHBIE pPEaKIUh
aHUOHOB -3 rpymsbl.

Pa3gen 3. KoanyecTBeHHBIH aHAIN3

20

Tema 3.1. Turtpumerpuyeckuit
aHaIu3

1. 3agaun 1 MeToabl KOJMYECTBEHHOTO aHanm3a. [10/IroToBKa BEIIECTB K aHAIHU3Y,
o160p npoOsl. [lorpentnocts onpenenenus. PacueTsl B KOJIMYECTBEHHOM aHAJIH3E.

2. CymHocTh U KiaccupUKanuss METOAOB THTPUMETPUYECKOTO  aHaiu3a.
Oco0eHHOCTH METOAOB THUTpUMETpuHu. IlpueMbl (THIbI) THTpOBaHHS (TIPAMOE,
obpaTHOe, pPEBEpCUBHOE, TUTpPOBaHWE IO crmocoly 3amermieHus. CrocoOsl
BBIpaXEHUS KOHIIEHTpanu padounx pactBopoB. (Tutp. HopmansHas KOHIICHTpanus
okBuBajeHTa. [lompaBouHBI K03 uIMEHT K  HOpPMAIbHOCTH). THTpaHT.
ITepBUuHBII ¥ BTOPHUUHBIN CTaHAAPTHL.

IIpakTHyeckue 3aHATHSA:

OTtpaboTKa MPUEMOB TUTPHUMETPHUECKOTO aHATIH3a

1,2,3

OK 01-05, OK 09,
MK 1.1-1.3, TIK 2.1-2.3,
Vv.1-8,3.1-11

Tema 3.2. OkuCINTEIBLHO-
BOCCTAHOBHTE/IbLHOE
TUTpPOBaHHE

1. Knaccuduxanusi METOI0B PeIOKCUMETPHH (OKHUCIUTEIbHO-BOCCTAHOBUTEILHOTO
TUTPOBAHUSA).

2. OKHCINTETHHO-BOCCTAHOBUTEIBHBIN TIOTEHIINAI M HAITPABICHUE OKHCIUTEIBHO-
BOCCTaHOBUTEJBHBIX peakiyii. DakTop IKBUBATEHTHOCTH OKHCINTEIS U
BOCCTaHOBHUTEIISL.

3. Ilepmanronaromerpusi. Pabounii pactBop, CriocoObl IPUTOTOBIICHUS.
YcranoBouHble BeniecTBa. CrocoObl TUTpoBaHus. GUKCHPOBaHHE TOUKU
SKBUBAJICHTHOCTH.

4. uxpomaromerpus. Pabouuii pactBop, crmocoOb! npurotosiieHust. CriocoOb!
TUTpOBaHMs. PUKCHPOBAHUE TOUKH SKBHBATEHTHOCTH

5. Monomerpusi. PaGoure pacTBOpHI, CIIOCOOBI IPHTOTOBICHHS. Y CTAHOBOYHBIE
BeectBa. Crioco0b! TuTpoBaHus. PUKCHpOBaHNE TOYKH IKBUBAJICHTHOCTH

1,2,3

OK 01-05, OK 09,
MK 1.1-1.3, IIK 2.1-2.3,
Vv.1-8,3.1-11




Koabl komMneTeHIuii,

Copep:xanue y4eOHOI0 MaTepHaJia, CaMOCTOATeIbHAsA padoTa 00y4arommxcs, O0beM | YpoBeHb | (GOPMHPOBAHMIO KOTOPBIX
HaumeHoBaHuMe pa3iesioB U TeM
NMPaKTHYECKUEe PA0OTHI 00yIAIONIUXCS 4acoB OCBOEHUS CIoco0CTBYET 3JIeMEeHT
NMPOrpaMMblI
Tema 3.4. Teopernueckue OCHOBBI KOMIUIEKCOHOMETPUYECKOTO THTPOBAHMS. XapaKTePUCTHUKA
Kommniiekconomerpnyeckoe METOZa KOMIUIEKCOHOMETpHH. HHAUKATOPHl B METOJEC KOMIUIEKCOHOMETPHH. 2
THTPOBaHHE ITprMeHEeHNE KOMIIEKCOHOMETPUYECKOTO0 TUTPOBAHHUSI.
IIpakTuyeckue 3aHATHSA: OK 01-05, OK 09,
1. OnpeneneHue OOIIEH KECTKOCTH BOIOTIPOBOIHON, TIPUPOTHON BOJIBL. 1,2,3 TIK 1.1-1.3, TIK 2.1-2.3,
2. Meroapl oOKCUAMMETpUM. MeTon mnepMaHraHaToMeTpuu. Pacuér HaBecku 4 V.1-8, 3.1-11
nepMaHraHata Kamus. Pacy€r r-okB OKHCIHMTENeW W BOCCTaHOBHTENEH. Meron
Homometpuu. [IpuroropneHne paboInx pacTBOPOB.
3. PacueT Macchl HABECOK JUUIsl PUTOTOBJICHHS PACTBOPOB 33 JAHHOM KOHIICHTPAIIUH.
Tema 3.5. 'paBuMeTpuYecKUii Cymuocts ['paBumerpuueckoro anammza. Ocaxkgaemas #u  BecoBas (BOPMBEI,
aHaaIu3 TpeOOBaHUs, TpembsBIsAeMble K HHUM. | paBumerpmueckuii ¢akrop. Pacuersr B 2 OK 01-05, OK 09,
rpaBuMeTpuu. Oneparyiy MeTo/Ia, WX MOCIEA0BATEIbHOCTb. 1,2,3 K 1.1-1.3, [IK 2.1-2.3,
IIpakTHyeckue 3aHATHSA: ) V.1-§,3.1-11
OnpezencHre KPUCTALIM3AIMOHHON BOJIBI B KPUCTAILUIOTHIPATE XJI0puaa Oapusi.
IK3aMeH OK 01-05, OK 09,
Hrorosasi arrecranus 6 2,3 TIK 1.1-1.3, [IK 2.1-2.3,

V¥.1-8,3.1-11

Jln1st XapaKTepUCTHKN YPOBHSI OCBOCHHS Y4€OHOT0 MaTepraa NCIOIb3YIOTCS CIIEAyIoe 0003HaYCHUS:
1. — 03HaKOMUTENBHBIH (Y3HaBaHUE paHee U3yUEHHBIX OOBEKTOB, CBOHCTB)
2. — penpoayKTUBHBIH (BBIMOIHEHHE AEATEIbHOCTH 110 00pa3ily, HHCTPYKIIUH UM O] PyKOBOJCTBOM)

3. - HpOZ[yKTI/IBHHﬁ (HHaHI/IpOBaHI/Ie 1 CaMOCTOSATCIIbHOC BBITIOJTHECHUEC ACATCIbHOCTHU, PCIICHUC HpO6HeMHLIX 382[311)




3. YCJIOBUSA PEAJIM3AIIMYA YUYEBHOM JUCIIATLIMHBI

3.1. TpeGoBaHuss K MHHMMAJBHOMY MAaTepPHAJIbHO-TEXHHYECCKOMY
odecneyeHun 1o

JUis  peanu3anuu OporpaMmbl  y4eOHOM JTUCUMIIMHBI JTOJKHBI  OBITh
MIPEAYCMOTPEHBI CIIEAYIONIME CIIEHUATbHbIE TOMELIEHUS:

1. CoemuanbHble TMOMEIICHUS, MPEACTABISIONINE CO00M  ydueOHbIe
ayIUTOPHHM JIJI1  TPOBEICHHS 3aHATUH BCEX BHJIOB, IIPEIYCMOTPECHHBIX
o0Opa3oBaTeIbHON MPOrpaMMoOi, B TOM YHCJIE TPYIIOBBIX M WHIUBUIYaAJTbHBIX
KOHCYJIbTALIMM, TEKYIIEro KOHTPOJISI U MPOMEKYTOUHOM aTTecTalldd, a TaKkxke
NOMEILEHUsT I CaMOCTOATENbHOM paboThl, MacTepckue | JabopaTopuw,
OCHAIIIEHHbIE ~ 000PY/IOBaHWEM, TEXHUYECKUMHU CpEACTBAMU OOydYeHUs W
MaTepualiaMH, YYUTHIBAIOIIMMUA TPEeOOBAaHUS MEXKIYHAPOJIHBIX CTAH/IAPTOB:
MPOEKTOP, MEPCOHATBHBIE KOMITBIOTEPHI C BO3MOKHOCTHIO TOJIKJIFOUEHUSI K CETH
NutepHer wu oOecredyeHHWEM JOCTyma B AJIEKTPOHHYIO HWH(GOPMAIIMOHHO-
00pa30BaTeNbHYI0 CpeAy JHIEeH3HaTa, ydeOHas MeOenp g MeAaroru4eckoro
paboTHHKa U 00Oy4aronuxcs (CTOJIbI U CTYJIbsA), SKpaH JUIsl IPOEKTOPa, MapKepHas
JI0OCKa, BEChl AHAIUTUYECKHE, CIEKTPOHOTOMETpP, pehpaKkTOMETpP, BBITSHKHON
mkad, BoasHas 6ans, pH mMetp, mratuB 1a00paTOPHBIN, XONOJUIBHUK.

2. [TomereHust Jyisi CaMOCTOATENIBHOM PabOThl O0YYarOIITUXCSsl, OCHAILICHHbBIC
KOMITBIOTEPHOH TEXHUKOW C BO3MOYKHOCTBIO TOJKIIIOUCHUS K HMH(GOPMAIMOHHO-
KOMMYHUKaIIMOHHOM ceTu «MHTepHeT» n o0ecrieueHreM JOCTyIa B AJIEKTPOHHYIO
MH(GOPMAIIMOHHO-00pa30BaTEIbHYI0 Cpely: TMEpPCOHANbHBIE KOMIIBIOTEPHI C
BO3MOXHOCTBIO TMOJKIIIOUEHUs K ceTh MHTepHeT u obecrneueHueM J0CTyna B
AIIEKTPOHHYIO HH(GOPMAIIMOHHO-00pa30BaTeIbHYI0 Cpely JHIeH3UuarTa, ydeOHas
MeOenb s MeJarorudeckoro paboTHUKA W OOyYaromuxcsi (CTONBI M CTYJbS),
MapKepHas JJOCKa.

Jlsist obecriedeHusT peanu3anuy TUCITUTUIMHBI HCTIOIB3YIOTCS CTaHAapTHBIC
KOMIUIEKTBI miporpammHoro obOecrnieuenust (I10), Bkiroudaronme peryssipHO
oOHOBJIsIEMOE CBOOOJHO pacnpocTpaHsemoe U jaunieH3noHHoe [1O, B T.u. MS
Office.

O6GopynoBaHue, 00€CTICUMBAIOINICE AMANTAIUIO AJIEKTPOHHBIX W MEYATHBIX
0o0pa3oBaTeIbHBIX PECYPCOB JUIsl OOyYalOIIMECs U3 YUCa JIMI ¢ OrpaHUYEHHBIMU
BO3MOXHOCTSIMU 3JI0POBbS: MOPTATUBHBIN pPY4YHOW BHIECOYBEIMYUTENh — 2 WIT,
paaurokiace (3aylIHblii UHIYKTOP U MHIYKIIMOHHAS TeTJist) — 1 mT.

Boixon B cethb «lMHTepHEeT» B HamWuuu (C BO3MOXHOCTBHIO JOCTyIa B
AIEKTPOHHYIO uH(OPMAITMOHHO-00pa30BaTEIbHYIO cpeny), CKOPOCTh
nonkiarouenus 100 monuT/cex.

3.2. HupopmanuonHoe odecrnedeHne 00y4eHust

OcCHOBHbIE HCTOYHUKH:

1. AnekcangpoBa, JD. A. AHaimuTHYecKas xumus B 2 kHurax. Kuaura 1.
XUMUYECKHEe METOAbl aHaIM3a : YYeOHMK M TPaKTHUKyM s By3oB / O. A.
Anexkcanapoa, H. I'. TlalimykoBa. — 3-e¢ wu3g., ucnp. U pomn. — Mocksa



M3narenscTBo IOpaiit, 2022. — 537 c¢. — (Breicmiee oOpaszoBanue). — Tekcr :
anekTpoHHbt //  OOpazoBarenpHas 1miatdgopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/489395 (narta obpamenus: 10.11.2022).

2. AnekcangpoBa, JD. A. AHaiuTHYecKas xuMus B 2 kHurax. Kaura 2.
OU3NKO-XUMUYECKUE METO/Abl aHaIW3a . yUYeOHWK W TMPAKTUKYM JUJISI CPEIHEro
npodeccruonanbHoro oopazoanus / J. A. Anekcanaposa, H. I'. IalinykoBa. — 3-e

n3d., ucop. U gon. — MockBa : M3garensctBo FOpaiit, 2022. — 344 c. —
(ITpodeccuonanbHoe obpazoBanue). — TekcT : 3eKTpoHHBIN // OOpa3oBaTenbHas
miatgpopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/489663  (nata

obpamenus: 10.11.2022).
JlonmotHUTE IbHbIE HCTOYHUKH:
1. bopucoB, A. H. Amnanutuueckas xumusi. PacueTbl B KOJIMYECTBEHHOM

aHanu3e . YYEOHHMK W TPAKTHKyM Uil CpeaHero mpodecCHuOHATBHOTO
obpazoBanus / A. H. bopucos, 1. 0. TuxomupoBa. — 3-¢ u3a., ucmp. u JOM. —
MockBa : WMzparensctBo IOpaitt, 2022. — 146 c¢. — (IIpodeccuonanpHoe

oOpa3oBanue). — Tekcr : anekTpoHHbI // OOpa3zoBarensHasa miaatdopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/491227 (nata oOpamenus: 10.11.2022).

2. Amnanutuyeckas XuMusA : y4eOHoe TocoOue JJIi  CpPEeIHEro
npodeccuoHanbHoro obpaszoBanusi / A. W. Amnapues, I'. K. Jlymenko, T. IL
Anekcanapona, A. A. KazakoBa. — 2-¢ wu3n., ucnp. U jgomn. — MockBa

MznarensctBo IOpaiit, 2022. — 107 c. — (IlpodeccuonanbHoe oOpa3oBaHue). —
Texcr : anektponnsiit // OOpa3zoBarenbHas miatdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/492467 (nata obpamenus: 10.11.2022).

3.3. HUcnouab3oBanue B 00pa3oBaTeJlbHOM Ipolecce AKTUBHBIX U
HHTEPAKTUBHBIX (DOPM NPOBEACHUS 3aHATHH

Pabouas mporpamMma AMCHMILIUHBI MPEIyCMaTPUBAET B IIENIAX pealln3aluu
KOMIIETEHTHOCTHOI'O IIOAXOJa HCIIOJIb30BaHME B 00pa30BaTEIbHOM IIPOLECCE
AKTUBHBIX W MHTEPAKTHUBHBIX (OpPM MPOBEACHUS 3aHATUH (KOMIIBIOTEPHBIX
CUMYJIALIMMA, JEJTOBBIX U POJIEBBIX UTP, pa300pa KOHKPETHBIX CUTYyalluil — KEICOB,
MICUXOJIOTUYECKUX U UHBIX TPEHUHTOB, IPYMIOBBIX JUCKYCCUN — KPYTIBIX CTOJOB)
B COUYETaHUU C BHEAYJIUTOPHOM paboTOM /st GOPMUPOBAHUS U Pa3BUTHS OOLIUX U
npodeccuoHaIbHBIX KOMIIETEHIINI 00yYaroluxcsl.

4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHHUSA YUEBHOM

JUCLUNIJINHBI
PesynbTaThl 00y4eHus Kpurepun ouenkn Metoasl
OLIeHKH

3HaHusA
— arperaTHble COCTOSTHUS Onenka
BEILIECTBA; JleMoHCTpUpYy€ET 3HaHUSA peLeHuin
— AHAIUTUYECKYI0 KIACCU(PUKALMIO | aHAIUTHYECKOH KilacCUu(UKauu CUTYalMOHHBIX
HOHOB; HOHOB; 3a1a4
— anmnapatypy U TEXHUKY JleMoHCTpHUpyeT 3HAHUS TectupoBanue
BBITIOJIHEHHSI aHAJIU30B; anmnapaTypsl U TEXHUKH YcTHbll onpoc
— 3HAYCHHE XMMHMYECKOTO aHAJIN3a, | BBIITOJHEHUS aHAJIU30B; [TpakTueckue
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PesynbTaThl 00y4yeHus Kpurepun ouenkn Metoasl
OLICHKH
METOAbI KAYCCTBCHHOI'O U I[eMOHCTpI/IpyeT 3HaHUA 3HAYCHUA 3aHATUA

KOJIMYECTBEHHOT'O aHAJIN3a
XUMHYECKUX COCIMHCHMM;

— MEepUOINYHOCTh CBOICTB
JJIEMEHTOB;

— cocoObI BBIpAXKEHUS
KOHIIEHTPAIIUU PACTBOPOB;

— TEOPETUYECKUE OCHOBBI METOJIOB
aHamn3a;

— TEOPETUYECKUE OCHOBBI
XUMHAYECKHX U (PrU3UKO-
XUMHUYECKHUX MPOIECCOB;

— OCHOBBI TEXHHUKH BBITTOJIHCHUS
aHAJIU30B;

— OCHOBHBIC TUIIBI OIIUOOK B
aHaJu3e;

— YCTPOMCTBO OCHOBHOT'O
1a60paTOPHOTO 000PYIOBAHUS U
MIpaBUJIa €T SKCIUTyaTallHH.

XUMHYECKOI0 aHaJIN3a, METOJI0B
KayeCTBEHHOI'O U KOJIMYECTBEHHOIO
aHaJIM3a XUMHUYECKHUX COCTUHEHHUIA;
JleMoHCTpUpYy€ET 3HaHUA
NEPUOANYHOCTH CBONCTB
AJIEMEHTOB;

JleMoHCTpHpYeT 3HaHUS CIIOCOOOB
BBIPKEHUS KOHIICHTPAIHH
pPacTBOpPOB;

JleMoHCTpUpYy€ET 3HaHUA
TEOPETUYECKUX OCHOB METOJIOB
aHaJIN3a;

JleMoHCTpHpyeT 3HAHUS
TEOPETUYECKUX OCHOB XMMHUYECKUX
1 GU3UKO-XUMHUYECKUX MPOIIECCOB;
JleMOHCTpHpYyET 3HAHUSI OCHOB
TEXHHUKH BBITIOJIHEHUSI aHAJIU30B;
JleMOHCTpHUpYET 3HAaHUS YCTPONCTB
OCHOBHOT0 JIaOOpaTOPHOTO
000pyI0BaHUs U TIPaBUJIA €TO
SKCILTYaTaI|H.

PoneBbie urpet

OcBauBaeMble YMEHUA:

— ONHCKHIBAaTh MEXaHU3M
XUMHYECKUX PEAKIUI
KOJIMYECTBEHHOIO U
Ka4yeCTBCHHOI'O aHaJIN3a;

— 000CHOBBIBaTh BBIOOP METOUKHU
aHalin3a, PEakTUBOB U XMMHYECKON
anmnaparypsl 10 KOHKPETHOMY
3aJIaHHUIO;

— TOTOBUTBH PacCTBOPHI 33/IaHHOM
KOHIICHTpAIIUH;

— IPOBOJUThH KOJUYECTBEHHBIN 1
KauyeCTBCHHBIN aHaIN3 C
COOIOICHUEM MTPABUII TEXHUKH
0e301acHOCTH;

— aHAJIM3UPOBATh CMECU KATHOHOB
M aHUOHOB;

— KOHTPOJUPOBATh U OLIEHUBATh
MPOTEKAHNUE XUMUYECKUX
MIPOLIECCOB;

— IIPOBOJIUTH PACUETHI IO
XUMHYECKUM (popmyram u
YpPaBHEHUSIM pEaKIii;

— IPOU3BOJIUTH AHAIIN3BI U
OLICHHUBATh JJOCTOBEPHOCTH
pE3yNbTATOB.

JleMoHCTpHpYyeT yMEHHsI ONUChIBATh
MEXaHHU3M XUMHUYECKHX PEaKIHii
KOJINYECTBEHHOT'O ¥ KAUECTBEHHOTO
aHaIu3a;

JleMoHCTpHpYyeT yMEHUs
000CHOBBIBaTh BEIOOP METOIUKU
aHan3a, peakTUBOB U XUMHYECKON
anmnapaTtypsl 10 KOHKPETHOMY
3aJIaHHUIO;

JleMoHCTpHUpYyeT yMEHUsI TOTOBUTh
pacTBOPHI 33JaHHOM KOHIIEHTPALINY;
JleMoHCTpUpYET yMEHHUSI IPOBOUTD
KOJINYECTBEHHBII U Ka4eCTBEHHBII
aHaJINU3 ¢ COOIOICHUEM MTPaBUII
TE€XHUKU 0€30IaCHOCTH;
JleMoHCTpHUpYET YMEHHUS
aHAJIM3UPOBATh CMECH KATUOHOB U
AQHUOHOB;

JleMoHCTpHpYyeT yMEeHHUs
KOHTPOJIUPOBATh U OLICHUBATH
NPOTEKAHNE XUMHUYECKUX
IPOLIECCOB;

JleMoHCTpHpYyeT YMEHHsI TPOBOIUTh
pacyeTsl Mo XUMHYECKUM (OopMyIaM
U YPaBHEHUSIM peaKIHii;
JleMoHCTpHUpYET YMEHHUS
POM3BOJIUTH aHAJIM3bI U OLIEHUBATh

Onenka
pelLIeHMI
CUTYaLMOHHBIX
3a1a4
Tectuposanue
VYeTHBII onpoc
IIpakTnueckue
3aHATUSA
PosnieBbie urpel
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PesynbTaThl 00y4yeHus Kpurepun ouenkn Metoasl
OLICHKH

JIOCTOBEPHOCTD PE3YJIbTATOB.

5. OHEHOYHBIE MATEPHUAJIbI TEKYHIEI'O KOHTPOJIA
YCIIEBAEMOCTHA

Bapuanr 3ay1anus no KauectBeHHOMY aHanu3y
1. K pactBopy kenTo-Oyporo I1BeTa NpUOABWIM pPACTBOP MIEIOYH.

OOpazoBasicst ocamok Oyporo mnBera. OcagoK pacTBOPWIICS B KHCIIOTE, HE
pacTBopwiics B HU30bITKE mienoyd. K HOBOM mMOpuMHM pacTBOpa MPUOABUIH
pactBop rekcanuano-deppar (II) kamus. OOpa3zoBajicsi 0CaJOK CHUHErO I[BETA.
Kakoit 3t0 xarnon? K kakol rpymnmne katnoHOB oTHocutTcsi? Kakue peakuun
MO3BOJISIOT JI0Ka3aTh MPUCYTCTBHE 3TOro KatuoHa? Jljis onpenenenyss aHnoHa K
HCCIIelyeMOMY pacTBOpY MpuOaBUIIM pacTBOp HUTpaTa cepedpa. OOpaszoBaiics
Ocyblii  TBOPOXKUCTHIM OCaJOK, HE PACTBOPUMBIA B a30THOW KHUCIOTE,
pacTBOpUMBIN B pacTBope aMMmuaka. [IpuBeaure hopmyiy coiiu B UCCIIETyeMOM
pactBope. Hanumure ypaBHeHHs POBECHHBIX PEAKIIUA/

2. K OGeciieTHOMY TMPO3pavHOMY PacTBOpPY MpUOABUIIM PACTBOP CEPHOM
kucnoTel. [Ipu HarpeBanum oOpazoBajicsi O€NbI KPUCTATUYECKUNA OCaOK,
KOTOPBIM HE PACTBOPSAECTCA B pPACTBOPE A30THOM WM COJSIHOM KHUCJIOTHI.
['paduToByt0 MaMOUKy CMOYMIM HCCIEAYyEeMbIM pAacTBOPOM M BHECIU B
OeclBeTHOE IUIaMsi, KOTOPO€ OKPacHIOCh B KUPIUYHO-KpacHbIA 1BeT. Kakoii
KAaTHOH MPUCYTCTBYET B pacTBope? s 0OHapyKeHUsI aHHOHA K MCCIIETyEMOMY
pacTBopy mnpubaBuiuM pactBop xjopuaa Oapuss. OcaloKk OTCYTCTBYET.
[IpubaBuin pactBop HHUTpata cepedpa. OOpaszoBajics Oemblii TBOPOKHUCTHIM
OCaJIOK, PacTBOPUMBIM B pacTBOpe amMMuaka, HE PAaCTBOPUMBIM B pacTBOpe
a3oTHOM kucnotel. [lpuBenure ¢dopmynay conM B HCCIEAYEMOM pPacTBOPE.
Hanumvre ypaBHEHUSI IPOBEACHHBIX PEAKIIHIMA

3. K OecuBeTtHOMy mpo3payHOMy pacTBopy ©0e€3 3amaxa MNpuOaBUIH
pacTBOp KHCIOTBI  XJIOPUCTOBOJOPOAHON. (OOpa3zoBaics Oenblil  0CalloK,
pacTBOpUMBIA Tpu HarpeBaHuM. OcaZOK pacTBOPUM B HU3OBITKE IIEIOYH, HE
pacTBOpUM B a30THOM Kkuciore. KaTMoH KakoW Tpynmbl HPUCYTCTBYET B
pactBope? /s oOHapykeHUsT aHMOHA K HCCIEIyeMOMY pacTBOpY MPHUOaBHIN
pactBop xjopuaa Oapusa. Ocanok orcyrcrByer. [IpmbaBunm pacTBop HUTpaTa
cepedpa. Dddekt otpunartenbHbii. [lpoBenu peakiuioo «Oyporo KoJbliay.
Opdexr mnonmoxurenvubiii. [lpuBenure QopMyny coau B HCCIEAYyEMOM
pactBope. Hanummre ypaBHeHUs npoBeAeHHBIX peakuuil. [IpuBeaure hopmyiry
COJIM B HCCIIEAYEMOM pacTBope. Hanmumure ypaBHEHNs IPOBEICHHBIX peaKIui

4. K OecuserHOMYy MpO3payHOMY pacTBOpy O0e3 3amaxa mnpubaBuUiIu
pacTBOp HuTpaTta cepebpa. OOpazoBaics kEnThil ocagok. K HOBoOM mopuuu
UCCJIEIyeEMOT0 pacTBOpa MPUOABUIIM PACTBOpP MEpPMaHraHaTa Kajlus U CEpPHOU
KUCIOTBL. Peakuus orpunarenpHas, T.€. pacTBOp OCTaICs pPO30BbIM. Kakon
aHUOH MOXET JaBaTh Takoh d¢dext? [paduToByr0 mMamouky CMOYHIN
HCCIIETyeMbIM PaCTBOPOM U BHECIU B OECIIBETHOE IIaMsi, KOTOPOE OKPaCHIIOCh
B ¢uoneroBbli 1BeT. Kakas coimp HaxoauTcs B HCCIIEIyeMOM pacTBOpe?
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VYkaxure Tpylmy KaThuoHa, TPYINIOBOM pEakTUB Ha aHWOH. Hanumwre
YPaBHEHHUS TPOBEICHHBIX PEaKIUN

5. K OeciBeTHOMY mnpo3payHOMY pPacTBOPY C XapaKTEPHBIM 3alaxom
NpUOABWIIM PACTBOp LIeiouu. 3anax ycuiuics. [logHecnn BIaXHYHO KpacHYIO
JAKMYCOBYIO Oymary K TOpJjbIIKy Hpooupku. bymara mocunena. K HoBoi
MOPLIMHA  HMCCIIEyEMOro pacTBOpa NpUOAaBUIM pacTBOp HUTpara cepedpa.
OO6pazoBaiicst ocaiok KENTOro 1BETa, HE PAaCTBOPUMBINA B pacTBOpe amMmMuaka. K
HOBOM TMOPIMM  HCCIEIyeMOro pacTtBopa MNpuOaBWIM PacTBOp  Kajus
nepMaHranara, CepHOM KUCIOThl U xyuopodopM. Berpsxuynu. XnopodhopMHbIi
cioi okpacuics B (uoneToBbld 1mBeT. Kakas coib HaxoIUTCA B UCCIEIYyEMOM
pactBope? VYKaxuTe Tpylily KaTUOHA, TPYNIOBOM pEaKkTUB HAa aHUOH.
Hanumure ypaBHEHNS ITPOBEIECHHBIX PEAKIIUH.

Kpurepuu ouenku:

3a kaxknoe 3aanue BeicTaBisiercst oT 0 70 5 OaJIOB B 3aBUCUMOCTH OT Tpa-
BUJILHOCTH ¥ TIOJHOTHI BBITIONHEHUs 3amaHus. OeHka 3a paboTy BBICTABIACTCS
UCXO0/1s1 U3 0011l CyMMBI 0aJIJIOB (MakCUMallbHasi CymMma 0aioB — 25):

«OTnuHO» — OT 24 OasioB.

«Xopomio» — ot 19 6annoB

«Y IOBIIETBOPUTEIIBHO» — OT 14 6aIoB.

«HeynoBnerBoputenbHO» — MeHee 14 0amioB.

BapuanT 3aanus 1o KonniyecTBeHHOMY aHAIN3y
1) Beruucinuth MOJIIPHYIO KOHLEHTPALMIO PACTBOPA a30THOM KUCIIOTHI, €CIIU

Ha TuTpoBaHue 0,25 r XUMHUYECKH YUCTOro KapOboHata HaTpus uzpacxogoanu 20,5
MJI 3TOTO PacTBOpA.

2) HaBecky kapOoHaTa Hatpusi Mmaccoil 0,53 r pacTBOpUIIM B MEPHOH Ko0JIOE
BMECTUMOCTBIO 250 Mu1; 25 MJT 3TOro pacTBOpa OTTUTpoBaiu 24,5 MJ1 pacTBOpa co-
JITHOM KHUCIOTHI B MPUCYTCTBUHM METUIIOBOIO OPAHkKEBOTO. BbhIUMCINTL HOpMab-
HYI0 KOHIIGHTpAIlMI0 pacTBopa KapOOHATa HATPUS U MOJSPHYIO KOHIICHTPAIIUIO
pacTBOpa COJSTHOU KUCIIOTHI.

3) HaBecka ykCyCHOM KHCJIOTHI Maccoil 1 T pacTBOpeHa B MEPHOU KoJoOe
BMecTuMOcThiO B 200 mii. Ha tutpoBanue 20 Mi1 3TOro pacTBopa u3pacxoioBain
15,5 mn pactBopa rumgpokcuaa Hatpusi, T(NaOH) = 0,004088 r/mn. Beraucnurts
MacCOBYIO JIOJIF0 YKCYCHOM KUCJIOTHI B 00pasLe.

4) B 300 M pactBopa conepxkutcst 40 r cynbdara HaTpusi. Onpeneaure Mo-
JSPHYIO KOHIIEHTPALIMIO pacTBOpA.

5) PaccunTtarh 3KBUBAJICHTHYIO KOHUEHTPALMIO pACTBOpA NEpMaHIraHaTa Ka-
7S, TIPUTOTOBJIEHHOTO pacTBopeHueM 18 r mpemnapara, mpeaHa3HauYe€HHOTO IS
TUTPOBaHUS B KUCIIOM cpene, B 250 M1 BOJIBI.

Kpurepuu ouenku:
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3a kaxoe 3a7aHue BricTaBisieTcs ot 0 70 5 6aIoB B 3aBUCUMOCTH OT Ipa-
BUJILHOCTH W IOJHOTHI BBINOJHEHUs 3a1aHus. OLeHKa 3a paboTy BBICTABIIAETCA
UCXOIS U3 00IIe CyMMBI 0aJII0B (MakCUMajbHask Cymma 0aioB — 25):

«OTIMyHO» — OT 24 GaIoB.

«Xopomwo» — ot 19 6amnos

«Y IOBAETBOPUTETHHO» — OT 14 Ganiios.

«HeynoBnerBoputenbHO» — MeHee 14 0anioB.

6. OHEHOYHBIE MATEPHUAJIBI TIPOMEXYTOUHOM ATTECTAIIUU

B xaxnapiii sx3aMeHaIMOHHBIM OusieT OyAeT BKIIOYEHO JIBa BOMpPOCA, IO
OJIHOMY U3 KaXKJI0TO 0JI0Ka BOIPOCOB — KAYECTBEHHBIN M KOJTMYECTBEHHBIN aHAIIN3.

[IepeyeHb BOIPOCOB U1l NOATOTOBKU K DK3aMEHY:

1. Ilpeamer «AHanuthyeckass XxuMmus». Ee 3HaueHue, 3a1ayu, OCHOBHBIE
paszeinbl, COBPEMEHHBIE JOCTHKEHUS KaK HAYKH.

2. KauectBeHHBIM aHanu3. Peakuuu, uCnonb3yeMble B KayeCTBEHHOM
aHanuse. KucioTHO-0CHOBHAS KiacCU(pUKALMS KATUOHOB.

3. Katuons! | ananutnueckoi rpynmnsl. O0mas xapakrepuctuka. CBoiicTBa
KaTHOHOB. [ [pumMeHeHne B MeaquuuHe. AHAIU3 CMECH KaTHOHOB | rpymmsbl.

4. Karuownsl Il ananutudeckoi rpynmnel. O0mas xapakrepuctuka. JleiictBue
rpynmnoBoro peaktuBa. lIpumenenne B Menuuuse. [loHsTne 0 mnpowusBeneHHUU
pactBopumoctu Ks. YcnoBust o6pa3oBaHus U pacTBOpeHus ocaako. daktopsl,
BJIMSIOIIME HA PACTBOPUMOCTD TPYAHOPACTBOPUMBIX 3JIEMEHTOB.

5. Karuons! Il ananutudeckoii rpymnmsl. O0mas xapakrepucTtuka. JleiictBue
rpynmnoBoro peaktuBa. IIpumeHnenne B mMenuuuHe. AHanu3 cMmecu KaTuoHOB [II
IPyIIIBIL.

6. Karnons! IV ananutuyeckoit rpynmsl. O6miast xapakrepuctuka. Jleiictue
IPYIIIOBOTO peaktrBa. [IpumeHeHnne B mequuuHe.

7. Katnons! V ananutuueckoil rpynmnel. O0mas xapakrepuctuka. JleiictBue
IPYIIIOBOrO peakTuBa. [ [pumenenne B MequnnHe.

8. Karuonsl VI ananutuueckoil rpymnmsl. O01as xapakrepucTtuka. Jleiicteue
IPYIIIOBOrO peakTuBa. [ [pumenenne B MequInHE.

9. Anaim3 cmecu katnoHoB [-VI rpynm.

10. Auuonsl | aHanutuueckoit rpynmnel. OOmas xapakrepuctuka. Jleiicteue
IpyIIIOBOrO pearcHTa.

11. Anuonsl 11 ananutuueckoit rpynmsl. O0mias xapakrepuctuka. JlefictBue
IPYIIIOBOIO peareHTa.

12. Anwonsl III anamuTmdeckoit rpymmbel. OOmas XxapakTepUCTHKA.
JlelicTBHE IPyIIIOBOTO pEareHTa.

13. Araimn3 cmecn annoHoB [-11I ananuTnyecknx rpyrmm.

14. KonnuecTtBeHHBIM aHanu3. Turpumerpudecknii aHanmn3. OCHOBHBIE
cBeneHus. TpeOoBaHMA K peakUusM, TOYKA SKBUBAJEHTHOCTH U CIHOCOOBI €€
¢ukcamuu. Knaccupukauus meronos. [lonsrue o Tutpe.
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15. KucnotHo-ocHOBHOe TuTpoBaHHe. (OCHOBHOE YpaBHEHHE METOJa.
PaGoune u ctangapTHeie pacTBOopbl. UHIUKATOPHI, UX TIOI00DP.

16. OxucnuTenbHO-BOCCTAHOBHUTENbHBIE MeTOoAbl [lepMaHranaTomerpus —
paboure U CTaHAAPTHBIE PACTBOPHI. YciaoBuUe TUTpoBaHUs. Dukcanus TOYKH
SKBUBAJIEHTHOCTH.

17. Wonomerpus. PaGoune pactBopbl. CTaHmapTHBIE PACTBOPHL. YCIOBHSA
tutpoBanus. Muaukatopbl. CriocoObl 100aBIeHUS] HHANKATOPA.

18. Hutputomerpus — TeOpeTHUYECKHME OCHOBBI MeToja. WHIUKATOPHI.
Pabouue u ctangapTHbeie pacTBopbl. DUKcAIUs TOUKH SKBUBAJIEHTHOCTH.

19. Bpomaromerpusi. PaGoume u crangaptHble pacTBOpbl. IIpsimoe wu
oOpaTHOe TuTpoBaHue. DuKcalus TOYKN IKBUBAJICHTHOCTH.

20. Meroabl ocaxnaenus. TpeboBaHusi Kk peakiusM. VMcxoaHoe BeEIIeCTBO.
PaGounii pactBop. Hummkatoper B Merogax Mopa, @Domwsrapga, Pasuca.
Mepkypomerpus.

21. Kommnexkconomerpus. Paboune u  cTaHZapTHBIE  PAaCTBOPBIL.
Xapakrepuctuka Meroga. Muaukatopel. BydepHsie pacTBopbl. MexaHu3m
TUTPOBAHMUSI.

22. ®usznyeckue U GUMKO-XUMHUUECKUE METO/bl aHanu3a. Knaccudukanms
MeTo0B. OO030p ONTHYECKHX, XpOMATOrpaUUecKuX U 3IEKTPOXUMUYECKHUX
MeToa0B. PeppakTomerpusi.

IIpumep OnJiera:

Hana conb (pactBop) cyibgara xenesa (11I)

OnummuTe Ka4eCTBEHHBIN aHaIU3 TaHHOW CONH (YKKHUTE TPYMIy KaTHOHA U
aHWOHA, HAIMUIITUTE KaYeCTBEHHBIE PEAKINH, YKaXHUTE d)PEKT peakun).

[IpenniokuTe M OMUIIATE METOJT KOJWYECTBEHHOTO OmpeaenieHus (padouunit
pPacTBOP, YCIOBUS TUTPOBAHUS, HHANKATOP, 3(H(DEKT B TOUKE SKBUBAICHTHOCTH).

Onpenenute YUCTOTY COJU (MPOIEHT OE3BOJAHOTO B KPUCTAJUIOTHIpPATE),
(conu B pacTBoOpe), €ciiv B3sUM (yKazaHa Macca COJIM) WIM Macca aHaJUu3UpyeMOoro
pacTBOpa U PAaCTBOPWIM B MEPHOW KoJjiOe Ha ....MJ, 0OBEM BOJIOM JOBEIH 10
MeTku. Ilepememanu. Ilumerkod B3sim ... MJI pa3BEAEHHUS U OTTUTPOBAIU
pabounm pactBopoM ¢ konreHTparuend C(f) =0.1 monp\i. 1o pesynbraram Tpex
TUTPOBAHMM CpelHUM 00BEM paBeH ..... M. [IpoBeauTe Bce HE0OXOIUMBIE
pacuersl. Cpenaiite 3akioueHHe (OOBSCHUTE, YTO TOKA3bIBAET TMOJTy4YEHHAas
dpa).

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

Kpurepuu oueHuBaHus:

OTBeT MO KaXJAOMY U3 JIByX BOIPOCOB 3K3aMEHAIIMOHHOTO Ouiera
OLICHUBAETCS OTAEIBHO, B COOTBETCTBUU C IMPHUBEICHHBIMU HHXXE KPUTEPUSIMU;
OLICHKA 3a DK3aMEH BBICTABIISIETCS IO CPEJHEN OLICHKE 34 OTBETHI HA OTACIIbHBIC
BOITPOCHI IK3aMEHAIMOHHOTO OUJjIeTa.

O1eHKa «OTJMYHO»: OTBET Ha BOMPOC IK3aMEHAIMOHHOTO OWJIeTa MOJTHBIM
W TOpaBWIbHBIM, Marepuajl  M3J0KEH B  ONPEICICHHONW  JIOTUYECKOMU
NOCJIEIOBATENBHOCTH, MILTFOCTPUPOBAH PUMEPAMU, OTBET CAMOCTOSATEIbHBIN.
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OreHKa «X0POII0X»: OTBET Ha BOMPOC PK3aMEHAIIMOHHOTO OMJIeTa TOJHBIN U
MPaBUJIbHBIN, Marepual W3J10KEH B ONPENEIEHHON JIOTUYECKOU
MOCJICTIOBATEIFHOCTH, TIPH 3TOM JOIMYIICHBI JBE-TPU HECYIICCTBEHHBIC OITHOKH,
WCITpaBJICHHBIC 10 TPEOOBAHHMIO YK3aMEHATOPA; CTYJAEHT MOXKET WILTIOCTPHUPOBATH
OTBET MPUMEPAMU 1O TPEOOBAHHIO dK3aMEHATOpa.

OreHka «yI0BJIETBOPUTEIBHO». OTBET Ha BOIPOC 3K3aMEHAIIMOHHOTO
Owsieta TOJHBIA, HO TPH ATOM JOIYIIEHA CYIICCTBEHHAs ONIMOKAa WA OTBET
HETIOJTHBIN, HECBS3HBIM, CTYJICHT HCIBITHIBACT 3aTPYJAHCHHS B WILIIOCTPUPOBAHHUH
OTBETa MPUMEPAMHU.

OneHka  «HeyJAOBJIETBOPUTEJbHO»: TpU  OTBETE  HA  BOMPOC
HK3aMEHAIMOHHOTO OuieTa 0OHAPYKEHO HEMOHUMAaHUE 00YYarOIIMMCSi OCHOBHOTO
colepkaHusl y4eOHOTO MaTrepuaia WA JIOMYIIEHbl CYIIeCTBEHHbIE OIIMOKH,
KOTOpbIE OOyYaroUuiCs HE MOXET WCIPaBUTh MPU HABOIANIUX BOMPOCAX
AK3aMEHaTOopA.

7. METOJJMMECKHUE MATEPUAJIBI 1O YYEBHOU JUCHUILJIMHE

B xome peanmmsammm ydeOHOTO mporiecca IO MUCIUILIAHE TPOBOASITCS
y4eOHbIE 3aHATHS U BBITIOIHICTCS CaMOCTOsATEIbHAs paboTa.

ITo Bompocam, BO3HUKAIOIINM B IPOIECCE BBIMOTHEHUS CaMOCTOSATEIBLHOMN
paboOThI, TPOBOMATCA KOHCYyJbTauu. JIIs  opraHm3anmuu ©W  KOHTPOJSA
CaMOCTOSATEILHON pabOThl 00YyYarONmIUXCs, a TaKKe IMPOBEIACHUS KOHCYJIbTAIMH
NPUMEHSIOTCS NH()OPMAIIMOHHO-KOMMYHHKAITIOHHBIE TEXHOJIOTHH

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

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

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

PasMemenne yueOHbIX MaTepHaioB: https://spo-spcpu.ru/

Meromnueckne ykazanus 10 [Ipaktmueckomy 3amsarhio  «Kiaccer
HEOPTaHUYECKUX COETUHECHUI:

Xoa aHasM3a cMecH KATHOHOB | aHaIMTHYeCKOH rpynnbl

Buenrnuit Buj 3agaun: OECIBETHBIN, MPO3PAYHBIN PaCTBOP.

I. OtkpeiTre katnona NH,"

1) Peaxktus menour KOH nnu NaOH nipu HarpeBanuu

B turens 6epem 3-4 karim pacTBopa 3aja4yM, npudasisieM Tyaa 3-4 Karemb
pactBopa KOH wnum NaOH. Turens 3akppiBa€M 4acOBBIM CTEKJIOM, K KOTOPOMY
MPUKPEIUICHB BIAXHBbIE (PeHompTaTenHoBass W KpacHas JaKMyCoBas OyMakKKH.
HarpeBaem Ha BojasHo# Oane. Ecnu B 3amaue npucytctByer katioH NHy', T0O BbI-
nenstomuiicss NH; 0OHapyKuBaroT 10 MOCHHEHUIO KPAaCHON JTaKMYCOBOI OyMakKKu
Y IOKpacHEHUIO (heHONPTaTEeMHOBOM, a TaKXe MO0 BbIAENeHHIO 3amaxa NHs.

NH.Cl + KOH — NH;T + H.0 + KCl

NH; + H,O - NH,OH

NH,OH — NH," + OH
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2) PeaktuB Heccnepa - K,[Hgli] 8 KOH

B npobupky 6epem 1-2 kamnu 3amauu ¥ mpubaBisieM 2-3 Karid peakTHBa
Heccnepa. Ecnu npu 3ToM 00pa3yeTcsi KpacHO-Oypblid OCaJ0K, 3HAUUT B 3ajaye
npucyTcTByeT KaTroH NHy'.

NH.CI + 2K,[Hgl,] + 4KOH — [Hg;ONH,]I¥ + KCI + 7KI + 3H,0

1. Ynanenue karnona NH,"

1) Eciu B 3amaue He ooHapy»)eH NHy', To mpoBepuB peakiinio Cpepl 3a1a4uu
(myukt III) OTKpBIBAIOT B OTAENIBHBIX MOpHUAX 3amaun katuoH K’ (myHkt IV) u
Na' (myHkT V).

2) Ecau B 3amaue obHapysxed NH4', To ero Hajgo yaannTh U3 3aJa4M, TaK KakK
oH mernraeT oTKpbIThio K™ 1 Na'.

Jliist aTOrO B TUrEeNh NOMeImaroT 15-20 karnens 3a/1auu, BBIITAPUBAIOT PACTBOP
¥ MIPOKAIMBAIOT OCTATOK Ha MeCUaHol 0aHe B BHITSDKHOM IIKady A0 MOJHOTO TMpe-
KpallleHus BblJIeJIeHHsI 0eI0ro JAbIMa.

NH,Cl - NH;T + HCI T

OcTaTok cOOMPAIOT CTEKISTHHOW MAJIOYKON CO CTEHOK THUTJIS U TEPUOANYC-
CKH momernuBaroT. [IpoBepsitor monHoTy yaanenuss NH,'. Jlnst aToro turens ¢ cy-
XUM OCTAaTKOM OXJIAXIAOT, HECKOJIBKO KPUCTAILIOB OEpYT CTEKISTHHOM MaJIOUKOiM
PAcTBOPSIIOT IPH MOMEIIMBAHUU B 1-2 KaruisiX BOJbI HA MPEIMETHOMN CTEKIJIE U MpH-
OasisitoT 1-2 xanm peaktuBa Heccnepa. Ecnu nomyuaercst kpacHO-Oyphblil ocaiok
M JKEITHI pacTBop, To NH4" eme npucyrcTByer B 3amade. Torma omepariuio
MPOKATMBAHUS TIOBTOPSIOT J0 TEX MOP, MOoKa peakiust Ha NH,™ OymeT oTpumaress-
HOW.

III. IIpoBepka peakmny Cpeabl
Ha kxpacHy10 ¥ CHHIOIO JJaKMYCOBYIO OYMa)KKH HAHOCSAT I10 KaIljie TOJIyYCH-

HOT'O pacTBOpa.

a) Ecnm peakums cpensl mienoynas, To ee Helrpanusytor CH;COOH. Ecnu
peakius cpejibl KUCIIasi, TO pacTBOP B MpoOHpKe, rie Oyaer oTkpbiBath K HeiTpa-
mu3ytoT NaOH, a rae O6yaem otkpeiBath Na' Heiirpanuszyem KOH. Heiitpanusa-
[0 pPAacTBOpa MNPOUZBOIAT CICAYIOIIUM O00pa3oM: CTEKJISHHOM TMajo4ykod B
MPOOUPKY BHOCST KAIlIO KACIOTHI WM IIEJIOYH U PaCTBOP NEPEMEIINBAIOT. 3aTeM
pacTBOp CTEKJISIHHOM MaJIOYKOM BBIHOCSAT Ha JAKMyCOBble Oymaxkku. Tak mo-
CTYIAIOT J0 TE€X IOp, MOKA LIBET OyMaXKu OyJI€T HEU3MEHHBIM.

0) Ecnin nakmycoBble OyMa)KKU LIBET HE MEHSIIOT — CpeJla HeUTpasibHasl.

IV. OtkpeiTre kaTtroHa K

a) K 2 xamnsm HeHTpambHOTO pacTBOpa MpuOaBiseM 2 Kalull peakTUBa
NaHC4H4O¢ 1 moTHpaeM CTEKISTHHON MajJI0YKOi O CTCHKH MTPOOUPKHU Ha XOJIOY.

Ecau oOpa3zyercst Oenblil KpUCTAUTMYECKUN OCAJ0K, TO B 3ajlaye MPHUCYT-
ctByer K':

KCl + NaHC;H:0s — KHC,H.O4l + NaCl
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0) PeaktuB Na;[ Co(NO;)s]

K 2-3 karmisim pacTBopa coyid Kajmusi MpuOaBIIsIOT PaBHBI 00bEM PEaKTUBA.
IIpu crosgHuM 00pa3yeTcs 0CaJOK XKEJITOTO LBETA.

KCl1 + Nas[Co(NO,)s] — KNa,[Co(NO,)s]¥ + NaCl

V. OTkpbITHe KaTnoHa Na*

K 2 kammsam HeWTpasbHOTO pacTBopa mpuOaBisieM 2 Kalld pPeaKkTHBa
KH,SbO, u notupaem CTEKISTHHON MATOYKON O CTEHKH MPOOUPKHU Ha XOJIOY.

Ecnu oOpa3yeTcst KpucTauIMueCKUil 0CaloK, 3HAYUT B 3a/1a4€ MPUCYTCTBYET
kaTroH Na'.

NaCl + KH,SbO, — NaH,SbO, {4 + KCl

Ha ocHoBaHuu BhINOTHEHHOM pabOThl 0POPMIISETCS TPOTOKO.

Kpurepuu ouenku:

Jlommyck K 1abopatopHoii pabore:

[ToaroToBneH MpoeKT OTYETA 0 JTAOOPATOPHOM pabOTE B COOTBETCTBUU C
PEKOMEHJOBAaHHBIM  IMa0iMoHOM. [ KaXIoro  OmbiTa  MPUBEICHBI
MOJICKYJIIPHBIC YPaBHEHUS TIPOBOAMMBIX XWMHUYECKHX PEaKIUi, Ha3BaHUS
MPOJYKTOB PEAKIWiA B COOTBETCTBHU C CHCTEMATHYECKOW HOMEHKJIATYPOM.
[ToAroTOBIICHBI OTBETHI HA TEOPETUICCKHE BOIIPOCHI.

Kpurepuu BrICTaBICHHUS OLIEHKHU 3a OTUYET 110 JJabopaTOpHOM paboTe:

«OTau4YHO» — B OTYETE yKa3aHbl: Ha3BaHWE PaOOTHI, AaTa BBITIOJIHCHHUS
paboThl, 1eib paboThl, Ha3BaHUS ONBITOB; MPABHIBHO 3alMCAHBl yYpaBHEHUS
BCEX XWUMHUYECKHUX peaklWd, yKa3aHbl YCJIOBHS WX MpOoTeKaHus (IpH
HEOOXOIMMOCTH); TPABWIBHO HAa3BaHbl MPOJYKTHl PpEAKIMil; TPABUIHHO
yKa3aHO, K KaKOMY THUITy OTHOCHUTCSl KaXJas peakius; KOPPEKTHO OMUCAHBI
SBJICHUSI, HAOJIIOIaeMble TPU TPOTEKAHUHM KaKIONW M3 XUMUYECKUX PEaKIIHii;
JIaHBI IPABUIILHBIC U TTOJTHBIC OTBETHI HA BCE BOMPOCHI (BBIICIICHBI KYPCHBOM).

«Xopomo» — OTY4ET B IIEJIOM COOTBETCTBYET TMPUBEICHHBIM BBIIIE
KpUTEPHUSIM, HO TIPH 3TOM COJCPKUT HE Ooyiee TpexX HEAOUYETOB (Hampumep, He
Be3JIe, TJe ATO HEOOXOUMO, YKa3aHbI YCIOBUSI TIPOTEKAHMS PEAKITUI, WU JaHbBI
Ha3BaHUS HE BCEM MPOJYKTAM PEAKIUH, WM JaHBI B 1I€JIOM MPABWIbHBIC, HO HE
J0CTaTOYHO ITOJIHBIE OTBETHI HA HEKOTOPHIE BOTIPOCHI).

«YI0BJIETBOPHUTEJIBLHO» — OTYCT B IIEJIOM COOTBETCTBYET MPHUBEICHHBIM
BBIIIE KPUTEPUSAM, HO TPU 3TOM COJACPIKHUT JI0 TSITH HEOYETOB, WU KE OTYET
COJZIEP)KUT HE OoJiee IBYX IpyOBIX OIIMOOK IMPH OTCYTCTBUHU HEIOYETOB.

B ocranpHbIX ciyyasix BBICTABIISETCS OLIEHKA «HEYA0BJIETBOPUTEIbHOY.

18



	1. ПАСПОРТ ПРОГРАММЫ УЧЕБНОЙ ДИСЦИПЛИНЫ
	1.1. Место учебной дисциплины в структуре основной профессиональной образовательной программы
	1.2. Цель и планируемые результаты освоения дисциплины

	2. СТРУКТУРА И СОДЕРЖАНИЕ УЧЕБНОЙ ДИСЦИПЛИНЫ
	2.1. Объем учебной дисциплины и виды учебной деятельности
	2.2. Содержание и тематическое планирование учебной дисциплины

	3. УСЛОВИЯ РЕАЛИЗАЦИИ УЧЕБНОЙ ДИСЦИПЛИНЫ
	3.1. Требования к минимальному материально-техническому обеспечению
	3.2. Информационное обеспечение обучения
	3.3. Использование в образовательном процессе активных и интерактивных форм проведения занятий

	4. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ УЧЕБНОЙ ДИСЦИПЛИНЫ
	5. ОЦЕНОЧНЫЕ МАТЕРИАЛЫ ТЕКУЩЕГО КОНТРОЛЯ УСПЕВАЕМОСТИ
	6. ОЦЕНОЧНЫЕ МАТЕРИАЛЫ ПРОМЕЖУТОЧНОЙ АТТЕСТАЦИИ
	7. МЕТОДИЧЕСКИЕ МАТЕРИАЛЫ ПО УЧЕБНОЙ ДИСЦИПЛИНЕ

		2022-12-22T13:13:10+0300
	Лисицкий Дмитрий Сергеевич




