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Pabouyto mporpamMmmy coctaBui(u):
JIOLIEHT, K.X.H. ['puropsea O.b.

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue paboyveit mporpaMMbl AUCITUTUTHHBI:

X OtcyTcTBYET

Penensent

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qUCHMILIMHEI cocTaBieHa Ha ocHoBaHuu @I'OC BO u yyeOHoro mana
HarpaBJIeHUs OATOTOBKU
18.03.02 BHepro- u pecypcocbeperaromniye IpoIecchl B XUMHUUYECKOH TEXHOJIOTHH, HEPTEXUMUU
OMOTEXHOJIOTUU

Cpoxk aeiicTBusi pado4eil nporpaMmmbl TUCUMIIMHBI 10 «31» aBrycra 2025 r.

COI'NTACOBAHO

3aBenyronuii kagenpoit «XuMudeckast TEXHOJIOTUS H pecypcocOepekeHne»

« _» 20 T. M.B. Kpasnosa
(noonucv) (HU.0. Damunus)

YTBEPXJIEHO
Ha 3acenanuu neHTpa MEIMIIMHCKON XUMUU

(mpotoxomn 3aceganust Ne 3 ot «19» centsaops 2019 r.).



1. esab ocBOeHUST TUCHMILIUHBI

Llenb OCBOEHMS IUCHUIUIUHBI — YCBOUTH (yHJAMEHTANIbHBIEC IMOJIOKEHUS aHATUTUYECKON
XUMHUM C BO3MOXKHOCTBIO HX TMPAKTUYECKOrO0 MPUMEHEHHUS, CQHOPMHUPOBATH CIOCOOHOCTD
000CHOBAHHO BBIOMPATh METOAMKY, METOJI M YCIIOBHSI aHAIMTHYECKOTO SKCIIEPUMEHTA.

2. MecTto nucunnimnnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHBI U TPAaKTUKHU, Ha OCBOCHHU KOTOPBIX 6a3preTc;1 JaHHass OJUCLMILIMHA:
(((DI/ISI/IKa», ((06111351 U HCOPraHUYCCKass XUMUA, «Opl"aHI/ILIeCKaH XUMUA», «BrIcmas maremMaTuka.

JIMCUMIUTMHBL U TPAKTHKH, ISl KOTOPBIX OCBOCHHE JAHHOW JAMCUHUILIMHBI HEOOXOAUMO KaK
MpEeIIeCTBYIONIEE: «AHATUTHIECKAsT XUMUs (CTeIl. Kypce)», «AHATUTHYECKUN KOHTPOJIh KAaueCcTBa
CBIPbsl U MPOAYKIUNY», «DUZNKO-XUMUYECKHE METOIbI aHaIU3a», «Pu3ndeckas XuMus», «MeTosl
U TpUOOpPBI KOHTPOJISL OKpYXAroIled cpenbl U AKOJOTHUECKUH MOHHUTOPUHI», «DKOJIOTHYECKast
IKCTEPTHU3a», «IKOJIOTHUECCKUN MPOU3BOACTBEHHBIN KOHTPOJbY», «XpoMaTorpaduyecKue METObI
aHain3ay, «IloaroroBka k nporenype 3auuTsl ¥ nporenypa 3amutsl BKPy.

3. IInanupyemMsie pe3yJbTaThl 00y4eHHUs

dopmMupyemMbie u
pMHpy HNuaaukaTopbl 10CTHKEHUSA

KOHTpPOJIMpyeMble . [Inanupyemble pe3ybTaThl
KOI\I’I)HeT::-IyIII/II/I KOMIETEHITHH pyoﬁyqe}?nﬂy
(koA 1 HAMMEHOBaHUE)
(Ko 1 HAMMEHOBAHUE)

ITK-15. Cnoco6HOCTS | - 3HaTh:

IUTAHUPOBATH - OCHOBHBIE METOJIbI AHATTUTUIECKOMN

AKCIIEPUMEHTAIIbHBIE XUMHH u anmnaparypy TUISE

WCCIICTOBAHMSI, IOTYYaTh, MIPOBEICHUS XUMHUYECKOTO

00pabaThIBaTh u OKCIIEPUMEHTAa W HCCIICIOBAaHUM

aHAIIM3UPOBATH BEIIECTB U PEaKIUi;

MOJIy4YE€HHBIE PE3YJIbTATHI - TMpaKkTUYEeCKue MIPUEMBbI
XUMHYECKOTO aHallN3a;
- METOIBI MaTeMaTUUECKOU
CTaTUCTUKH TUTST OILICHKHU
METPOJIOTHUECKUX XapaKTePUCTHK
pe3yNbTaTOB XUMUYECKOTO aHaIn3a
YMeTs:
- BBIOMpATh ONTHUMAIHHBIA BapHUAHT
METOJIUKH TUIS BBIMIOJTHEHUS

KOHKPETHOW aHAIIMTUYECKOU 3aa4H;
- pa3pabaThiBaTh  CTpPATETHIO

MIPOBEACHUS XUMHUYECKOTO
HKCTIEPUMEHTA

- 0o0OpaOaTbIBaTh pe3yJIbTaThI
aHaNM3a c NpUMEHEHHEM
KOMIIBIOTEPHBIX ITPOrpamM;

Bnaners:

- HaBbIKaMH HPUTOTOBIICHUS

pacTBOPOB 3aJaHHON KOHIIEHTPAIIH
Pa3IMYHBIMH CIIOCO0AMU;

- TEXHHKOH  DKCIEPUMEHTAIBHBIX
pa0or;




dopmMupyembie U

NHaukaTopsl 10CTHIKEHUS

KOHTPOJINpyeMble N Ilnannpyemble pe3yabTaThl
Konl:nengly UM KOMITET eHIIHH pyoﬁ qupmly
M (koA 1 HAMMEHOBaHUE) y
(koA 1 HAMMEHOBaHUE)
- HaBBIKAMHU U3MEpEHUS

AQHATUTUYECKOTO CUTHAJIA;
HaBbIKAMU  pacuera  pe3yJibTaToB
aHaJM3a




4.

CTpyKkTypa M coiep:KaHue IUCUMIIMHBI

DopMBbI TEKYLLET0

. KOHTPOJIA
Bun HaumeHnoBaHue TeM 3aHATHH Oo0nemMm, HNuTepakTusb,
Moayas (pa3aes) . N Cemectp Baibl (HauMeHOBaHHe
y4eOHoi1 padoThl (yueOHoO¥ padoThI) q. 4.
OLICHOYHOI'0
Cpe/CTBa)

Monyns 1 Jlekums 1 (Jlek 1) | AHanuTuueckas XuMmus, e€ 3a1a4u U 3 2 12 - [TpomMekyTOUHBII
OCHOBHBIC TTOHATHS MeTobl. Byl ananm3a. Dramnsl aHanm3a rect No 1
QHATUTHYCCKOU
XUMHH.
KauecTBeHHbIH CamocrositenbHas | M3yueHue TeM MoyJis: 3 42 12 - IIpomexyTouHbIN
AHAIIN3 pabora 1 (Cp 1) Ananutnyeckas xumud, €€ 3amadyd U TecT Ne 2

MeTobl. Buybl ananm3a. Dtamnsl aHanm3a

Omncanne XHMHYECKOTO pPAaBHOBECHS B

TOMOTEHHBIX  pEaKIUsX. AKTHBHOCTb.

KoadduiiueHT akTUBHOCTH

PacTBOpBl  TMAPOAM3YIOMIMXCS — COJIEH.

Bydepusie cuctemsl.

PaBHOBecusi B pacTBOpax KOMIUIEKCHBIX

COEIMHCHUM.

OKHCIHTETbHO-BOCCTAHOBUTEIILHBIC

peaKLuK B aHAITN3E

PaBHOBecHSI B TeTEpOTCHHBIX CHCTEMaXx.

IMpousBenenue PacTBOPUMOCTH.

@akTopbl, BIMAIOIUEC HA PAaCTBOPUMOCTD

ocazika. Y cioBusi 00pa30oBaHUs Ocaka

ITogroroBka k 3auery
Mogyns 2. Jlexuus 2(Jlex 2) | Knaccudukaius MeTo10B 3 2 - -
KonnuyecTBeHHBII KOJIMYECTBEHHOTO aHAJIN3a.
QHaJI3. XUMHUYECKUE METO/IbI aHAJIU3a.
TutpumeTpuyecKue Tutpumerpudeckuii aHanus. PacueTsr
METOIbI B TUTpUMETpUH. KpuBbie TUTpOBaHUS




DopMBbI TEKYLLET0

. KOHTPOJIA
Bun HaumeHnoBaHue TeM 3aHATHH Oo0nemMm, HNuTepakTusb,
Moayas (pa3aes) . N Cemectp Baibl (HauMeHOBaHHe
y4eOHoi1 padoThl (yueOHoO¥ padoThI) q. 4.
OLICHOYHOI 0
cpeacTBa)

CamocrositenbHas |M3yuenne tem woaynst: KucinorHo- 3 42 - -
pabota 2 (Cp 2) OCHOBHOE TUTPOBaHHE (meTon

HelTpanu3aunu). MHAMKaTOpBl KUCIOTHO-

OCHOBHOT'O TUTpoBaHus. Pemokcumerpus.

Muaaukaropel METO/Ia.

[lepmanranatomeTpus.

JuxpoMaTomeTpusl. ﬁo,[[oMCTpHﬂ.

MCTOI[I)I KOMIUIEKCOMETPHUIECKOTO

tutpoBanus. Unnukaropsl. [IpakTuyueckoe

IMPUMCHCHHUC. MCTOZ[BI O0CaJUTCIIbHOTO

TUTPOBAHMUSI.

IToaroroBka k oT4eTaMm 110

n1abopaTOpHBIM paboTam, 3a4eTy
Jlaboparopnoe Omnpenenenre HEU3BECTHOTO 3 2 12 - Otyer no
sarsTue 1 (JIab 1) |komuuecTBa constHOU U hochopHO lmabopaTopHOH

KHCIIOT padote Ne 1
Jlaboparopnoe [TepmanranaTo- 1 AMXPOMATOMETPHSL. 3 2 12 - Ortuer no
3ansarue 2 (Jlab 2) mabopaTopHOI

padote Ne 2




DopMBbI TEKYLLET0

. KOHTPOJIA
Bun HaumeHnoBaHue TeM 3aHATHH Oo0nemMm, HNuTepakTusb,
Moayas (pa3aes) . N Cemectp Baibl (HauMeHOBaHHe
y4eOHoi1 padoThl (yueOHoO¥ padoThI) q. 4.
OLICHOYHOI 0
cpeacTBa)
Mopyisb 3. CamoctositenpHas | U3ydeHue TeM MOTyIs: 3 42 12 - [TpomMexkyTOUHBII
KonmaectBennsiii  [padota 3 (Cp 3) OcHoOBHbIE TIOHATHUS IPaBUMETPHH. rect Ne 3
aHaIs. TpeOoBaHus K ocagkaM B TPaBUMETPHH.
I"paBUMeTpHS OCHOBHEBIE OCaJINTEIN. TIpuunnb
3arpsi3HEHUsI OCaIKOB.
Pacuetsr B TpaBUMCTPUUCCKOM aHAJIN3C.
HpaKTI/I‘-IeCKOC MPUMCHCHHC.
JlocToMHCTBA 1 HEAOCTATKH METO/1a.
ITogroroBka k 3auery
Monyisb 4. CamoctositenpHas | U3ydyeHue TeM MOTys: 3 40 - -
Meronasl pabota 4 (Cp 4) Mertonp! pa3ziesieHns B aHATUTHYECKOH
pa3aeneHus u XAMHAA
KOHLIEHTPUPOBAHUI Mertonel KOHIEHTPHPOBAHHUA B
AHAJIMTUYCCKOU XUMHH.
MOATOTOBKA K 3a4eTy
[Ipomexxyrounas |IIpoMexxyTrouHas artecTanus 3 0,25 - - Bomnpock! k 3auety
arrecranus (I1A) 1-82
Kontposs (3auer) | Kontpons 3 3,75 - - Bormpocs! k 3auery 1-
82
TecT UTOroBBIN Hrorosoe TectupoBaHue 3 2 40 Bonpocs! urorosoro
(TN) TecTa
Hroro: 180 100

Cxema pacdera urorosoro 6amaiaa «(Cymma + T)» - cymma GaisioB 1o BceM Y4eOHBIM MEPOIPHUSITHIM, IPETyCMOTPEHHBIM B Kypce + cymMma
0aJIOB MO BCEM MTPOMEKYTOYHBIM T€CTaM IO KypCy.




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Ipu peanuzanuu OUCUMIUIMHBI UCHOJIB3YETCS CETEBas TEXHOJIOTUSl - H3y4y€HUE Kypca
MOCPEACTBOM 3JIEKTPOHHBIX Y4eOHO-METONUYECKUX MaTepHalioB, Pa3MEIIEHHBIX B 00ydaroien
Cpelie ¢ UCIOJIb30BaHUEM KOMIIBIOTEPA, OJKIIOYEHHOT0 K ceTh HTepHeT.

6. MeToanuyecKue YKazaHud MO0 OCBOCHUIO TUCHHUIIJIUHBI

CaMocrosiTenbHasi paboTa — 3TO COBOKYIMHOCTh BCEH CaMOCTOSITENLHON AESTeThHOCTU
CTYJEHTOB, KaK B y4yeOHOW ayAMTOpPHM, TaK U BHE €€, B KOHTAKTe C IpernojaBaTelieM U B €ro
OTCYTCTBUH.

CamocTosTenbHas paboTa peaan3yercs:

- HEIMOCPEICTBEHHO B MPOIECCE ayTUTOPHBIX 3aHITUM.

- B KOHTAaKTE C MPEroaBaTejeM BHE paMOK PACIUCaHUs — KOHCYJIbTAlUU M0 Y4€OHBIM
BOIIPpOCaM U IpH BBIITOJIHCHUUN TBOPUYCCKUX U UHAUBUAYAJIbHBIX SaHaHHﬁ.

- B BHJIC BHEAYTUTOPHOU CaMOCTOSITEIIbHOW PaOOTHI.

CaMocrtosiTennbHasi paboTa CTYIEHTOB TMpeArnojaraeT Oonee yriayOJeHHOE OCBOCHHUE
MaTepuana J1a00paTOpHBIX 3aHATUN, OTAENBHBIX BOMPOCOB MaTepuana Kypca, BBIHOCUMBIX Ha
CaMOCTOSITENILHOE HM3yUeHHE, a TAaKK€ TBOPUECKHUX 3aJaHHi, CBS3aHHBIX C O0pa30BaTEIbHOU U
HAay4YHOU UCCIEN0BATEIbCKON JEATEIbHOCTBIO.

[leneBble HANPaBIECHUSI CAMOCTOSITETLHON PAOOTHI CTYIEHTOB:

1. Jnist oBnasieHus v yriryOJIeHUs 3HaHUi:

- KOHCIIEKTUPOBAHUE TEKCTA;

- COCTAaBJICHUE TE3aypyca;

- 03HAaKOMJICHHE C HOPMAaTUBHBIMU JOKYMEHTAMY;
- CO3J1aHUE IIPE3CHTALIUH.

2. J1st 3aKkperuieHns 3HaHUM:

- paboTa ¢ KOHCIIEKTOM JICKITUH;

- NOBTOpHAs paboTa ¢ y4eOHBIM MaTepHaIOM;
- COCTaBJICHUE IJIaHA OTBETA;

- COCTaBJICHUE PA3IMYHBIX TAOJIHII.

3. s cucremaruzanuu yd4eOHOro MaTepuana;

- HOATOTOBKA OTBETOB Ha KOHTPOJILHBIE BOTIPOCHI;
- MOJrOTOBKA COOOIICHHUS, T0KIaaa, pedepara;

- TECTUPOBAHUE;

- COCTaBJIEHUE UHCTPYKIMH U TTAMATKH.

4. Jnst popMHUpOBaHUS PAKTUUECKUX U TIPOPECCUOHATBHBIX YMEHUI.
- peleHue 3a1a4 ¥ ynpaxxHeHui o oopasiy;
- pelIeHre CUTYaTUBHBIX U MPO(eCcCHOHANBHBIX 337134,

CpenctBa 00ydeHus:

- TMIaKTUYECKAE CPEICTBA, KOTOPhIE MOTYT OBITh MCTOYHUKOM CaMOCTOSITEIHHOTO
nproOpeTeHus 3HaHUH (TIEPBOMCTOYHUKH, TOKYMEHTHI, COOPHHUKH 33/1a4 U YIPAKHEHUH, KypPHAIBI
Y Ta3eThl, yueOHbIe GUIBLMBI, KAPTHI, TAOJIHUIIBI);

- TEXHHUYECKHUE CpEICTBA, TMPH IOMOIIU KOTOPHIX TPEIbABISETCS  ydeOHas
nHpopmanus (KOMIBIOTEPHI, ayJINO - BUACOTEXHUKA);

- CpPEICTBA, KOTOpPBIE  HWCIONB3YIOT M PYKOBOACTBA  CaMOCTOSITENBHOM
NeSITeIbHOCTRIO  CTYIACHTOB  (MHCTPYKTMBHO - METOAMYECKHE  yKa3aHWs, KapTOYKA C



TuQepeHIIMPOBAHHBIMU 3aJaHUSAMU Ul OPTaHW3alUU MHIWBUAYAJIHOW U TPYNIIOBOW paloThI,
KapTOYKH C aJITOPUTMaMHU BBINIOJHEHUS 3a/1aHUi).

Moayab 1. OcHOBHbIE IOHATHA aHAJIUTHYECKO XuMuHU. KayecTBeHHbIN aHAIN3

Tembl Mmoays:

Ananmutrdeckas XuMmus, e€ 3agaund ¥ MeTobl. Buasl anann3a. OTalsl aHamm3a

Onucanre XUMHUYIECKOTO PABHOBECHS B TOMOT€HHBIX peakiusix. AKTHBHOCTh. Koaddumuent
AKTUBHOCTH

PacTBOpsI ruaponusyomuxcs coneil. bydepusie cuctemsl.

PaBHOBecHs B pacTBOpax KOMIIJIEKCHBIX COCTMHEHUN.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUU B AaHATIN3E

PaBHOoBecusi B rereporeHHbIx cuctemax. IIpousBenenue pactBopuMoctH. DakTOpHI,
BIIUSIONINE HA PACTBOPUMOCTh OCajKa. Y CIIOBHS 00pa30BaHUS OCaIKa

[To pe3ynbprataM H3y4eHHS MOIYJIS CTYIEHTHI JOJDKHBI 3HATh 33aJaud aHAJUTUYECKON
XMMHUH, pa3inyaTh TOHITUS «METOI» M «METOAMKa», 3HATh KIACCH(PHUKALMU METOJO0B aHAIN3a,
NOAXOAbl K ONHCAHUIO PABHOBECHS B PACTBOpAaX CHIBHBIX M CHa0BIX DJIEKTPOJIUTOB,
THIAPONU3YIOMNXCSA CcoJiel, Oy(QepHBIX CHCTEM, KOMIUICKCHBIX W HEpacTBOPHMBIX COCAWHEHHH,
OPOBOIUTH pacyeThl B pacTBOpax Takux coequHeHud. I[lo pesynpraraM  BBIOJIHEHHUS
7Ta00paTOPHBIX PadOT CTYAEHTH! JOJDKHBI MOJXYYUTHh HPEACTABICHUS O METOJaX KadyeCTBEHHOTO
aHaln3a, 3HaTh KHUCIOTHO-OCHOBHYIO KJIaCCH(UKAIIMIO KATUOHOB, KJIAaCCHU(PUKAINIO aHHOHOB, OBITH
CIIOCOOHBIMU TIPOBECTH aHAIN3 COJIEH METOJaMU «MOKPOI» XUMHH.

Monayasb 2. KomnyecTBeHHbINH aHAau3. TUTpUMeTPpUYECKHE METO/bI

Tembl moxys:

Knaccugukanuss MeToloB KOJIMYECTBEHHOTO aHalu3a. XHWMHYECKHE METOIbl aHalu3a.
Tutpumerpudeckuii aHanus. PacueTsl B TuTpuMerpun. KpuBblie TUTpOBaHUS

KucnorHo-ocHOBHOe TuTpoBaHue (MeToa HelTpanuszauuu). WHAMKATOPB KHCIOTHO-
OCHOBHOTO TUTPOBaHMs

Penoxcumerpus. HMupukatopsr wmeronma. Ilepmanranaromerpus. Jluxpomatomerpus.
Homomerpus.

Meroasl KOMIIIEKCOMETPUYECKOTO TUTpoBaHus. Muaukaropsl. [IpakTnueckoe npuMeHeHue.

MeTobpl OCaIUTENBHOTO TUTPOBAHUS

JlaGoparopHblie padoThbI:
OmnpeneneHne HEM3BECTHOTO KOJIMYECTBA COISTHOM U (hocopHOil KHCTIOT
[TepmaHTaHaToO- ¥ TUXPOMATOMETPHSL.

[lo pe3synabTaram H3y4eHUS MOMYJS CTYAEHTHI JOJDKHBI 3HATh OCHOBHBIE IOJIOXKEHMS,
TEPMHHBI W TPHUEMbl TUTPUMETPUYECKOTO aHaIM3a, CHOCOOBI BBIPAXKEHUS KOHIEHTPALUU B
TUTPUMETPUH, YMETh PACCUUTHIBATH HOPMAJbHYIO KOHIEHTPALHUI0O U TUTP PacTBOpPa, MPOBOAUTH
pacdeTsl pe3yIbTaToOB aHAIM3a MIPH MPSIMOM, OOPATHOM U 3aMECTUTEIILHOM TUTPOBAHHH, OIICHUBATH
MHAUKATOPHBIE OLINOKH, 3HATh o0nactu MPUMEHEHUS KHCJIOTHO-OCHOBHOTO,
KOMILJIEKCOMETPUYECKOT 0, OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO U OCAJAUTEIILHOIO TUTPOBAHUS, UX
JIOCTOMHCTBA U HEJOCTATKH.

Monayasb 3. KosinyecTBeHHbIN aHanu3. ['paBumerpus
Tembl moxys:

OcHoBHBIE TOHATHS TpaBUMeTpuu. TpeOoBaHus K ocajgkaM B rpaBuMeTpun. OCHOBHBIC
ocagutend. [IpuunHel 3arpsi3HEHUs 0CagKOB.



Pacuersl B rpaBuMerpuyeckoM aHanuse. lIpaktuyeckoe mnpuMeHeHue. JlocToMHCTBA U
HEIO0CTaTKN METOJA.

Ilocne wu3ydeHHss TEMBl CTYACHTBI JOJDKHBI 3HAaTh CYTh I'PaBUMETPUYECKOrO METOIA,
OTJIMYME TPABUMETPUYECKOHN U ocaxaeMoil (GopMbl, TPEOOBAHUS K HUM.

Monayab 4. Metoabl pa3aejieHis ¥ KOHIEHTPHPOBAHUSA

Tembl Mmoxys:
Mertobl pa3ieneHus B aHATUTHYECKON XUMUH
MeTo/1bl KOHIIEHTPUPOBAHUS B aHAJTUTUYECKON XUMUU

[Tocne u3y4yeHUs TeMbl CTYACHTHI JOJKHBI 3HaTh HamOOJee pPacIpOCTPAHEHHBIE METOIbI
pasaciiCcHUA W KOHICHTPUPOBAHUA, IMPUMCHACMBIC B HpOGOHOI[FOTOBKe npu MnpoBCACHHUU
AHATUTUYECKUX U3MEPEHHUIA.

7. OueHo4YHbIE CPeACTBA

7.1. TlacmopT OEeHOYHBIX CPeCTB

Cemectp Koxa koHTpO/IMpyemMoii KOMIIeTeH UK HaumenoBanme
(1M ee yacTH) OLICHOYHOI'0 CPeACTBA
3 [K-15 Ortuetsl o 1abopaTopHbIM padoTtam 1,2
Bomnpocs! k 3auery 1-82

7.2. TunoBble 3aJaHWsi WJIH HHbIe MAaTepHaJibl, HeOOXOAMMBbIe ISl TeKYUIero

KOHTPOJIS

7.2.1.

JlabopaTopHas

pabGora

OtueTsl 10 J1a00paTOPHBIM padoTam

1: KwuciaorHo-ocHoBHOe THTpoBaHue. OmnpeneneHue

co/iep:KaHue KMCJI0ThI (0OCHOBAaHMUS, COJIN) B 00pa3ie
Lenb paGoThI:

1. [IpuroToBieHue pacTBopa TUTPAHTA.

2. [MonroroBka obpasia K aHanuzy.

3. Br16op nnaukaropa

4 Omnpenenenue cojiepkanne KUCIOTHI (OCHOBaHMS, COJIN) B 0Opasiie

Memoouxa npogedenus

1. [TpenBapuTenbHO MPOBECTH HEOOXOIMMBIE PacUeThl IS IPOBE/ICHUS aHAIIH3A.
2. Kpatko onucaTs X0/ paboTHI U BHINOIHIEMBIE OTIEPALINU.
3. Pe3ynbrarhl sKCIepuMEHTaIbHON YaCcTH PEeKOMEHIyeTcsl OpOPMUTH B BUJIE€ TaOIUIIBI.
4. PaccunTath KpUBYIO TUTPOBAHUS C rpaudecKuM omnpenenenuem TO.
5. OO6ocHoBaTh BBIOOp HWHAWKATOpa C yKazaHuem pT, w3MeHeHus okpackw, pH
TUTPYEMOT'O pacTBOpa.
6. Pe3ynbTarhl TUTPOBaHUS PEKOMEHIYETCSI IPEACTABIATH B BUJE TAOIUIIBI.
Tabauya — pe3yabTaThl aHAJIA3a UCCIIEYyEMOro o0pasiia
Anammsupyem | HaBecka TurpoBanue( | Turpant- Pesynbrar aHanusa,
0€ BEIEeCTBO | 0Opasia Va), unm 0,1IM Pacuernas popmyna:
m=,...T My = ,....T M(fos =), OrtH. omuOKa.
Wik Va , oM’




7. [TognucaTe nosy4eHHbIE pE3yIbTaThl y IPENOJaBaTEIs.

8. OdopmuTts oTHeT.

JlaGoparopHass padora Ne 2: OKHCIUTEIbHO-BOCCTAHOBUTEJIbHOEC THUTPOBaHHUE.
Ilepmanranaromerpusi. buxpomaromerpus.
[ens paboThI:

1. [IpuroToBIeHNE PacTBOPA TUTPAHTA.

2. [ToaroroBka oOpasma K aHaIu3y.

3. Bri6op unaukaropa

4 Onpenenenne copepxkanus BoccraHosuteneit (Fe?" , Sn**, H,0.) B o6pasie

Memoouxa nposedeHus

1. [IpenBapuTenbHO MPOBECTH HEOOXOAUMBIEC PACUETHI JUIs IPOBEICHUS aHAIM3A.
2. KpaTko onucats xox paOOThI U BBIIOJIHSIEMbIE ONEPALIUH.
3. Pe3ynbTraThl 3KCIIEPUMEHTAIBHOM YacTH peKOMEHIyeTcst 0OPMHUTD B BUE TAOIHUIIHI.
4. PaccuuTaTh KpuBYIO TUTPOBAHUS C TpapUIECKUM onpeneneHueM TI.
5. ObocHoBaTh BBIOOp HWHAMKATOpa € YyKazaHueMm pl, u3MeHeHus okpacku, pH
TUTPYEMOTO PacTBOpa.
6. Pe3ynbTarel THTpOBaHUS PEKOMEHAYETCS MPECTABIATH B BUJIE TAOIHUIIBL.
Tabnauya — pe3ynbTaThl aHAIHM3a UCCIEAYEMOro 00pasia
Ananmusupyem | HaBecka TutpoBanue(Va) | Tutpant- Pesynbprar ananusa,
0€ BeIeCTBO | oOpasua , AN 0,IM Pacuernas popmyna:
m=,...T Myas = ,....T M(foxs =), OrtH. omuOKa.
win Va , cM’
Vi
Va
V3
7. [TonmucaTe Moay4YeHHBIE PE3YIbTAThl y IPEToaaBaTes.

8. OdopMuts oTuer.

Kputepun onenkn:
JlabopartopHnast pabota oreHuBaetcs B 12 6aymoB

- 10 - 12 GanyioB BBICTABISIETCS CTY/ACHTY, €CIIU OTYET BBHIIIOJIHEH 0€3 3aMeYaHUi;

- 7 - 9 OannoB BBICTABISAETCA CTYIEHTY, €CIM B OTYETE coAepikarcs HeOONbIIne

HEJ0YETHI;

- 4 — 6 06amioB BBICTABJISETCS CTYIEHTY, €CIM B OTYETE COJEp)KaTCs OIMMOKH B

pacueTax H B BBIBOJIE K paboTe;

- 1 - 3 Oamn BBICTaBJISAETCS CTYJCHTY, €CIIM B OTUYETE COJICPIKATCS CYIIECTBCHHBIC
OLIMOKH B pacyerax U B BBIBOJIE K paboTe;
- (0 6amIoB BBICTABIIACTCS CTYJEHTY, €CU TJabopaTopHas paboTa He BBITIOJIHEHA



7.2.2. TunoBblie 3aJaHUSA NPOMEKYTOUHOro TecTupoBanusa C/10O PocaucTanTt

Kpurepumn oneHku:
[TpomexxyTouHblii TecT MO Teme cocTouT u3 24 BompocoB (1 Bompoc — 0,5 Gamna).
MakcumanabHOE KOJIMYeCTBO 6ayuIoB — 12

HO,Z[ XUMHUYCCKHUM COCTaBOM BCHICCTB ITIOHUMACTCA COCTAaB
Bri6epute oquH OTBET:

AIIEMEHTHBIH, MOJIEKYIISIPHBINA U (Pa30BbIii
TOJBKO (ha30BBIN

TOJIBKO MOJIEKYJISIPHBIN

TOJIBKO 3JIEMEHTHBIN

DIeMEHTHBIM aHAJTM30M Ha3bIBAIOT OINPEACICHUE
BriGepure oauH OTBET:

BEIIECTBA

OTACJIIBHBIX JJIEMCHTOB B aHaJIM3UPYEMOM BCIICCTBE U MOHCKyanHOﬁ MacCChbl

MOJIEKYJISIPHOM Macchl aHATM3UPYEMOTO BEIIECTBA
OT/ICNIbHBIX 3JIEMEHTOB B aHAJTU3UPYEMOM BEIIECTBE
(GYHKIIMOHAJIBHBIX TPYII B aHAJIM3UPYEMOM BEIIECTBE

KosrdecTBeHHBIM aHAJIM30M HAa3bIBAIOT METOJABI M PEAKIMH, TPH IOMOIIM KOTOPBIX
YCTaHaBJII/IBaIOT,
Bri6epute oquH OTBET:

KaKHie KOJMYEeCTBAa HOHOB (3JIEMEHTOB) B aHAIM3UPyeMOM obOpasiie
KaKue MOJIEKYJIbI BXOJISAT B COCTaB aHAJIU3UPYEMOTO BEIIECTBA
KaKoOBa CTPYKTYpa aHAIU3UPYEMOTO BEIECTBA

KaKue MOHBI (3JIEMEHTBI) BXOJST B COCTAB aHATM3UPYEMOTO BELIECTBA

AHaJII/ITI/I‘IeCKaH XUMUA - 9TO HayKa (0]
Bri6epute oquH oTBET:

IMpUHIHUIIAX, crocobax u MCTOHAax OIPCACICHUA TOJBKO XHUMHUYCCKOI'0 COCTaBa

XUMHUYCCKHUX COCI[I/IHCHI/Iﬁ

COCTMHEHNN

NPUHIUIAX, CI0co0aX M METOJaX OIpPENeNeHUs] TOJBKO CTPYKTYpPhl XMMHUYECKHX

NPUHIUIAX, CIIOCO0aX U METOJaX OMpEeeNCHHsI XUMHUYECKOTO COCTaBa M CTPYKTYPHI

XUMHUYCCKHUX COCI[I/IHCHI/Iﬁ

MCXAaHU3MC U KMHCTUKC IMMPOTCKAHUSA XUMHUYCCKUX peaKL[Hﬁ

[TomHbIit  COOPHMK  TECTOB MO  Kypcy — «AHaIMTHYECKas  XHUMUS» -
https://edu.rosdistant.ru/mod/quiz/view.php?id=15974



https://edu.rosdistant.ru/mod/quiz/view.php?id=15974

7.3. OueHo4HbIe CpeACTBA JJIsl MPOMEKYTOYHOH ATTECTALMHM [0 MTOraM OCBOCHUS
AUCHMILIHHBI

7.3.1. Bomnpocshl K NPOMeKYTOYHOM aTTecTaAluU

Cemectp 3
Ne i/m Bonpocsl k 3auery

1 YKaxkuTe criocoObl BRIpaXKCHHUST KOHIICHTPAIIUH PACTBOPOB.

2 Paccuuraiite Tutp 0.050 M pactBOpa €1KOro HaTpa M TUTP €IKOI'O HaTpa IO CEPHOM
KHCJIOTE.

3 YKaKuTe B3aMMOCBSI3b MEX1Y TUTPOM PacTBOpa M €ro MOJIIPHOCTHIO, HOPMaJIbHOCTBIO.

4 [TpuroTtoBneHne pacTBOPOB C KOHIIEHTPAIMEH: MOJIb/J., MOJIb-3KB./1, T/11, % (Mmacc.), %
(00BEM.).

5 Kakum TpeOGoBaHHSM JOJKEH COOTBETCTBOBATH CTaHAApPTHBHIN pacTtBop? CrmocoOb!
MPUTOTOBJICHUS! CTAHJAAPTHBIX PACTBOPOB.

6 [Ipu cMmelieHUn OJJTHO MOJISIPHBIX BOAHBIX PACTBOPOB XJIOPUCTOI'O HATPUS U XIJIOPUCTOTO
KaJIMsl U3MEHUTCS JIM KOHLIEHTpAIMs HOHOB B TOJIy4eHHOM pactBope? Ecnu na, To kak?

7 Paccunraiite MOHHYIO CWIIy JELHUMOJSPHOIO U CAaHTUMOJISIPHOIO BOJHBIX PAacTBOPOB
CEpPHOM KUCJIOTHI.

8 CpaBuute ko3 ¢uMeHTsl akTuBHOCTEH HOHOB Bojopona B 0.050 M u 0.0020 M
pacTBopax CepHOM KHUCIOThI. BruncianTe akTUBHYIO KOHIIEHTPALMIO HOHOB BOJOPOa U
BenuuyuHy pH.

9 Brluncinure akTHBHYIO KOHIIEHTpauu MoHOB Bogopoaa B 0.020 M BoaHBIX pacTBOpax
XJIOPOBOAOPOJHON U YKCYCHOM KHCJIOT.

10 [TpuBenuTe MpuMeEPHI CUIIBLHBIX U CIA0BIX 2JIEKTPONHUTOB. [laliTe mosicHeHusI.

11 CpaBHHTE cHUIy MypaBbUHOW M OpPTO(HOC(HOPHOM KUCIOT B BOJHOM pacTBOpE IpH
koH1eHTpanuu 0.10 Mob-9KB/I1.

12 CpaBHuTte cuily ocHoBaHMM B BoAHbIX pacTBopax: 0.050 M KOH u 0.050 M NH4OH.

13 Brruucnure Benuuuny pH 0.010M Bognoro pactBopa NH4Cl, CsHsOH (denomn).

1 Kucnorno-ocHoBHOE paBHOBecue. Pacuer BenmmunH pH a1 cmaObIX KUCITOT.

15 KucnorHo-ocHoBHOE paBHOBecue. Pacuer BenuunH pH amst cmabbIx OCHOBaHUH.

16 Kucnorno-ochoBHoe paBHoBecue. Pacuer BenmumH pH gns  coneit, KoTopele
TUAPOIU3YIOTCS B BOJIHBIX pacTBOpax.

17 bydepnbie cuctembr. Mexanusm ux aercteus. bydepHas eMKOCTb.

18 KucnorHo-ocHoBHOE paBHOBecue. Pacuer BenuunH pH a1t CUIIBHBIX U CITAOBIX KUCIHIOT.

19 OCHOBHBIE TTOHSTUS B TUTPUMETPHUU. Crioco6s1 TUTPOBAHUSI.
Knaccupukanuss THTPUMETPUYECKUX METOJOB aHanm3a. KpuBble TUTPOBaHUS.
WuaukaTopHbIE CUCTEMBI.

20 Pacder pe3ynbTaTOB TUTPUMETPUUYECKOrO aHan3a. [[orpemHoCTs TUTPUMETPUYECKOTO
aHaJIM3a.

21 KucnotHo-ocHOBHOE TUTpOBaHWE. THUIBI KPUBBIX TUTpOBaHUs. OnpenesieHne KOHEYHOM
touku TuTpoBanus (KTT).

22 Br160p nHauKaTopa M1 HHAMKATOPHBIE TTOTPEITHOCTH.

23 [Toctpouts kpuByto TuTpoBanus 20.0 ma 0.10 M mypaBbunoi kuciotel 0.10 M
pactBopom KOH. Bei6pars nnaukatop mist pukcupoBanust KTT.

24 Onpenenuth TUN BEAWYMHY HorpemHoctd npu TtutpoBanuu 0.10 M mypaBbuHOM
kucinorel 0.10 M pacTBOpoM e€AKOro HaTpa MOpH HMCHOJB30BAHUM HWHIMKATOpa
METHJIOBOT'O OPAHKEBOTO.

25 TutpoBaHue cMeceil BENeCTB KUCIOTHO-OCHOBHOTO XapaKTepa.

26 PaBHoBecme B cHucTeMax ¢ KOMIUIGKCHBIMH  COEAWHEHHMSMH. Jlucconmarus




KOMIUIEKCHBIX cOeTMHEHUH. KOHCTaHThI yCTOMYUBOCTH.

27 KoHcTaHTB! yCTONYMBOCTH KOMIIEKCHBIX COEIMHEHUM.

28 DaKTOpbl, BIUSIONINE HA YCTOWYNBOCTH KOMILIEKCOB.

29 KomMmmnexkconoMeTpuueckoe TUTpOBaHHUE. XapaKTepucTuka Mmetoa. Tutpantsl. Kpusbie
tuTpoBanus. O6JIaCTH IPUMEHEHHUS.

30 VYcnoBus  mpoBeneHus aHaJu3a  KOMIUIEKCOHOMETPHH. WuoukaTtopel B
KOMIUIEKOHOMETPUHU U UHJIMKATOPHBIE ONTHOKH.

3 Tpwionomerpus. TUTpaHT, €ro craHaapTu3anus. YCIOBUSA IPOBEICHUsS aHaIM3a.
O6nacTy MpUMEHEHUSI.

32 JuddepennmpoBaHHOe KOMITTIEKCOHOMETPHUIECKOE TUHTPOBAHUE CMECEH BEIIECTB.

33 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE CUCTEMbI. DJIEKTPOIHBIC TOTCHIUAIBI.

34 DJIC cucTembl — KpUTEPHil OLIEHKW HaIpaBjIeHUs mporecca. Y paBHeHnue ['mboca.

35 ®dakTopsl, KoTopble BIus0T Ha DJIC cucreMsl.

36 VYpasuenue Hepucra. 3aBucumocts BennuuHbl DJIC OT COOTHOLIECHHS KOHILIEHTpalui
OKHCJICHHOHM M BOCCTAaHOBIICHHOU (hOpM peareHTa.

37 DJIEKTPOXUMUYECKU SKBUBAJICHT BEIIECTBA.

38 OKHMCIHUTENTBHO-BOCCTAHOBUTENBHBIE MPOLECCHl B aHATUTHYECKON Xxumuu. KoHcTaHTa
paBHoBecusl. [losicHUTB Ha IpUMepe.

39 OKHUCIHTENbHO-BOCCTAaHOBUTENbHOE THUTpoBaHMe. Kiaccudukarus meronoB. Kpubbie
tutpoBanus. Onpenenenne KTT.

40 [Tepmanranatomerpusd. [IpuroroBienue u craHgapTU3alUs TUTPAHTA. Y CTAaHOBOYHBIE
BellecTBa. BiusiHue cpeapl Ha X0 peakluu.

41 Pacuer kpuBoii TuUTpoBaHHMs B mepmanraHaromerpuu. Omnpenenenne KTT. OO6nacTth
MIPUMEHEHUSI IEPMAHTaHATOMETPUH.

42 HNonomerpusa. YcioBusi NpoBEACHUS HOJOMETPUUECKUX peakuuid. [Ipurorosienue
TUTPAHTOB U UX cTaHnaptusaiws. O01acTu NPUMEHEHHUS NOIOMETPUIECKOTO aHAIH3a.

43 HNonatomerpus. Tutrpant. Obmacte npumeHeHuss. CriocoObl OCYIIECTBICHHS aHaIU3a.
AHan3 OpraHMYECKUX BEIIECTB.

44 bpomatomerpus. TuTpadT. VYcCloBHS TNpOBEACHUS peEakiuii B OpOMaTOMETPHH.
DuKCHPOBaHNE TOYKU YKBUBaJIEHTHOCTU. OOIACTh MpUMEHEHHS] OPOMAaTOMETPHH.

45 Xpomaromerpusa. THUTpaHT — CTaHAAPTHBIA pPACTBOp AUXpoMaTra Kajuusd. Y CIOBUS
IIPOBEICHUSI  OKUCJIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUMd B XPOMATOMETPHHU.
[IpuMeHeHne MeToa i aHaIu3a OPraHMuYeCKUX BEIeCTB.

46 PaBHoOBecue B cucteme ocaaok — pactBop. [Ipoussenenue pacrBopumoct. OCHOBHBIE
(dbakTOpkI, BIUSIONINE HA PACTBOPUMOCTH MAJIOPACTBOPUMBIX COCTUHEHHIA.

47 PaBHOBecHE B cucTemMe 0CaZoK — pacTBOP. PaCTBOPUMOCTH MajgopacTBOPUMBIX COJICH.

48 [Ipoussenenune pactsopuMoctu. IoHHOE IpOU3BEICHUE.

49 VYcnoBue oOpa3oBaHMs M pACTBOPEHUS OCAJIKOB.

50 DakTOpPBI, BIUAIOIMIME HA pACTBOPUMOCTh MAJIOPACTBOPHUMBIX COJICH.

51 Conesoit 3¢ (heKT, CyIHOCTh 3TOro A dexra.

52 TuTpoBaHue 1O METONY OCaXIeHHUs (OocaauTelbHOe TUTpoBaHue). Kraccuduxarus
MeT0/10B. PacueTHble KpuBbIE TUTPOBAHMSL.

53 TuTpoBaHue CMECH TAJIOTCHUIOB METOZIOM ocaxaeHus1. OCOOCHHOCTH TpoIiecca.

54 [octpouts kpuByto TutpoBanus 20 ma 0.010 M pactBopa Gpommuia HaTpUsi pacTBOPOM
HUTpaTa cepedpa Tou xe KoHneHntpanuu. Onpenenuts KTT.

55 Aprentomerpus. IlpuroroBieHue TUTpaHTa M €ro CTaHAApTU3ALMs. Y CIOBHS
IIPOBEICHMS PEAKIIUN B ApT€HTOMETPUH.

56 NHpukaTopbl, IpUMEHSEMBbIE B OCAAUTEIBHOM TUTpoBaHuM. Merox Mopa, meron
®dasiHca, meton I'eit-Jlrocaaka, 061aCTH TPUMEHEHUS.

57 OCHOBHBIE METPOJIOTHUECKNE XAPAKTEPUCTUKH METOI0B aHAJIN3A.

58 OneHka BOCIPOU3BOAMMOCTH PE3YJIbTaTOB U3MEPEHUIA.




59 OrnpeziesieHne U UCKITIOYEHUE TPYOBIX MOrpenHocTel (IpoMaxoB).

60 KayecTBeHHBIN CcOCTaB BelIECTB (OPraHUYECKUX M HEOPraHWYECKHUX). XHUMHYECKHE
Croco0Obl YCTAaHOBJIEHUS KAYECTBEHHOT'O COCTaBa BEIIECTBA.

61 KauecTBeHHBI aHanuM3 HEOPraHWYECKUX BEIIECTB, PACCMOTPUTE Ha MpPUMEpE
YCTaHOBJICHUSI COCTaBa COJICH.

62 Ha3zoBute kiaccu(uKkamoHHbBIE CHCTEMbI KATHOHOB.

63 ['pyninoBbie peareHThl B KAYECTBEHHOM aHAJIN3€, UX POJIb.

64 I'pynnoBbie peareHThl B Kaue€CTBEHHOM AaHAJINW3€ KATHOHOB IO KUCIOTHO-OCHOBHOM
KJIacCU(DUKAIIHIH.

65 AHaTMTUYECKHE  peakIMu, TpeOOBaHUs, KOTOPHIM JOKHBI  COOTBETCTBOBATH
AHAINTUYECKUE PEAKIINH.

66 KadectBennbie peaknmy KaTHOHOB. Peakiinn oTkpeiTHs. Crienuduaeckue peakiuu.

67 OTKpbIBa€MbIif MUHUIMYM, MUHUMAJIbHBIA 00bEM B KAUECTBEHHOM aHAJIM3e.

68 AHaATMTUYECKHE TPYIITHI KATHOHOB MO KUCJIOTHO-OCHOBHOM KJIACCU(DUKAIIHH.

69 CocraBbTe cxemy pasaenenus katnoHos I, 11, III ananuTuueckux rpymni.
3anumnTe COOTBETCTBYIOIINE XUMUYECKHE PEAKIIMHM B COKPAILIEHHOM HOHHOM BHJE.

70 CocraBbTe cxeMmy paszaeneHus katmoHoB IV, V, VI ananuTndeckux rpynn. 3anuiumTe
COOTBETCTBYIOIINE XUMHUECKUE PEAKIIUU B COKPAILIECHHOM HOHHOM BHJIE.

71 | CocraBbTe cxeMy pasaeldenus katuoHoB K, Ba?', Mg*", Cd*. 3anummure
COOTBETCTBYIOIINE XUMHUECKUE PEAKIIUU B COKPAILIECHHOM HOHHOM BHJIE.

72 Ha3oBuTe OCHOBHBIE 3Tambl CHUCTEMAaTUYECKOI'O aHajdu3a KaTHOHOB I10 KHUCIOTHO-
OCHOBHOM KJIACCHU(HUKAIHH.

73 CniocoObl MpoBEJICHUST KAaYeCTBEHHOTO aHaIM3a: MPEABAPUTENbHBIA aHAIIN3, APOOHBIN
aHaJIN3.

74 Hanummre ypaBHEeHHS peakiiuii OTKPHITHS KATUOHOB B MIPEABAPUTEILHOM aHAJIM3E.

75 OTKpbITHE KaTHOHOB KaJbIUs, CTPOHILIMSA, OapHs KalelbHOM peakiueld ¢ poau30HaTOM
HaTpHsl.

76 [TonroroBka oOpasia K MpOBEACHUIO Ka4YeCTBEHHOT0 aHau3a. B3stue cpeanel mpooOsl.

77 Knaccudukanms annoHoB. [ pynmoBbie peareHThl B KAYECTBEHHOM aHAJIN3€ aHUOHOB.

78 Peakuyu ocaxaeHuss B Ka4eCTBEHHOM aHAJIM3€ CMECH AHHUOHOB MEPBOM TPYMIIBL.
[IpuBenuTe COOTBETCTBYIOLIME YPABHEHMS PEAKIU.

79 [TpuBenute cxemy unentudukanuu coneir Ha npumepe coneit KC1, NH4Cl, Alx(SO4)s.

80 DYHKIHUOHAJIBHBIN aHAJIW3 OPraHUYEeCKUX COCIMHEHUN. AHAIU3 aabJeru10B, KETOHOB.

81 DyYHKIMOHAJIbHBIA ~ aHAJIM3 OPraHMYECKUX COCIWHEHUH. AHaIuU3 CHOUPTOB H
OpPraHMYECKUX KUCIIOT.

82 DJIeMEHTHBI aHaIM3 OpraHUYecKux BemecTB. Kakoit oOpaseln mpuHSAT 3a CTaHAApPT B
AJIEMEHTHOM aHAJIN3€ U 04YEMY?

TunoBble pacueTHbIE 3aJaHUS

1 Brluncinure paBHOBECHBIE KOHLEHTPAIMU YacTHUIl B pacTBope, coxaepxamem 0.010 M
Cu* u 1,0 M ammuaxa.

2 Bhrunciute KoHueHTpanuu uoHoB Hg®' B pactBope, comepxkamem 0.10 Moib/n
Hg(NO3)> u 2,0 mons/n KBr.

3 OnpenienuTe, B KAKOM HATPABIEHUU U C KAKOW MHTEHCHBHOCTBIO HOMIYT peakiuu: Fe?’
+ Cly =Fe** + 2CI,, Fe** + Bro =Fe’" + 2Br, Fe?" +J, =Fe*" +27J.

4 Hanumure KOHCTaHTBI paBHOBECHS MJI IPOLIECCOB AMCCOLMALMU  CIETYIOIINX
BemecTB: Zn(NH3)4SO4, HoC204, Caz(POs)s.

5 Brruncnure pactBopuMocTHy B BoJie couielt cepeOpa: AgBr, Agl, AgxSO4, AgzPOs.

6 Beraucnure, ckonbko NaxCO3 motpedyetcs ais npespamienus 0.250 T BaSO4 B 200 mu
pactBopa B BaCO3 Ha 90%.

7 Berancnure dakxrop sxBuBanenTHocTH 11t KMnOs B peakiuu ¢ FeSO4 B kucioit cpene.




8 Paccuuraiite Tutp 0.050 M pactBOpa €IKOro HaTpa U TUTP €IKOTO HaTpa MO CEPHOM
KHCJIOTE.

9 [TpuroTtoBneHne pacTBOPOB C KOHIIEHTPAIMEH: MOJIb/J., MOJIb-3KB./1, T/11, % (Mmacc.), %
(00BEM.).

10 PaccunTaiiTe MOHHYIO CHIIYy ACHUMMOJSPHOTO M CAHTUMOJSIPHOTO BOJIHBIX PAcCTBOPOB
CEpHOM KUCJIOTHI.

11 CpaBauTe KO3(DPUIMEHTHI aKTUBHOCTEW MOHOB Boaopoza B 0.050 M u 0.0020 M
pacTBopax CEpHON KUCIOTHI. BbIUMCINTE aKTUBHYIO KOHIICHTPALIMIO HOHOB BOJIOpOJA U
BesnunHy pH.

12 BriuncnnTe akTUBHYIO KOHILIEHTpalMi0 HOHOB Bojaoposa B 0.020 M BoaHBIX pacTBOpax
XJIOPOBOJIOPOJHOM M YKCYCHOM KHCJIOT.

13 [Ipu cMenieHnH OTHOMOJISIPHBIX BOJHBIX PACTBOPOB XJIOPUCTOIO HATPUS U XJIOPUCTOTO
KaJIMsl M3MEHSATCS JIM KOHIICHTPallui MOHOB B MOJIY4eHHOM pactBope? Ecnu na, To kak?

14 CpaBHHUTE CcHIly MYpaBbMHOW W OpPTOGOCHOPHON KHUCIOT B BOJHOM pacTBOpE MpH
koH1eHTpanuu 0.10 MOsb-3KB./11.

15 CpaBHure crity oCHOBaHMH B BoHBIX pacTBopax: 0.050 M KOH u 0.050 M NH4OH.

16 | Beruucnute Bennuuny pH 0.010 M Bognoro pactBopa NH4Cl, C¢HsOH (dhenomn).

17 Broluncnute KoHIEHTpamuio noHoB Hg?' B pacTtBope, comepxkarmeM 0.10 Moms/m
Hg(NO3), u 2,0 monw/n1 KBr.

18 Paccuuraiite Benuunabl pH B aneratHom Oydepe.

19 PaccunTaiite Benimunnbl pH B ammuaunoM 0y epHOM pacTBope.

20 Paccuurate ob6nacth ckauka TutpoBanus 0,01M KOH 0,01M cranmapTHBIM pacTBOpOM
HCI.

21 Onpenenute TUN W BEIWYMHY HHIMKATOPHOW owmuOku mpu TuTpoBanuu 0.10 M
MypaBbuHON KucJIOTBI 0.10 M pacTBOpoM €IKOro HaTpa MpHU HCIOJb30BAHUHU
WHAMKATOpa METUIIOBOIO OPAHKEBOTO.

22 Paccuunraiite, kakue koopauHatsl Oynet umeth T3 mipu TutpoBaruu ~ 0.10 M pactBopa
cynbdara menu 0.10 M crangapTabM pactBopom DJITA?

23 Kaxoit 06bem Boawl Hamo no6aBuTh K HaBecke 1.5320 r KOH, 4ToOb1 Ha TUTpOBaHUE
annkBoThI 20.0 M1 3TOr0 pactBopa u3pacxonosats 14.70 mu 0.050 M HCI?

24 Onpenenure MOISpHYIO KoHILIEHTparuto pactBopa KOH, ecinu Ha tutpoBanue 15.00 mn
ero u3pacxomoBanu 18.70 mx pactBopa HCI ¢ Tucry 0.002864 1/mut.

25 Ha peakmuio 0.2140 cmecu, cocrosimiet w3 KapOOHATOB KaiblMs W Oapus,
uspacxogosanu 15.00 mu 0.2000 M pactBopa HCI. Onpenenute maccoByro aomro (%)
CaCOs3; n BaCOs B cMmecH.

7.3.2. Kpurepuu ¥ HOpMbI OLIEHKH

dopma
NpoBeIeHuUs!
Cemectp . Kpurtepuu u HOpMbI OLlEHKH
NPOMEKYTOYHOM
aTTecTaluu
3 3ayer (o Crynent Habpan 40 u Oosee OamoB 1O
«3aUTEHO» o
HaKONUTEIbHOMY HaKONUTEJIbHOMY PEHTHHTY
pENTHHTY) CryneHt Habpai menee 40 OamioB 1O
«HE 3a4TEHO» .
HaKONUTEJIbHOMY PEHUTHHTY




8.

8.1.

Oobs3aTesibHAsE JIUTEpaTypa

Y4eOHO-MeTOAMYEeCKOEe M HHPOPMALIMOHHOE 00ecTiedeHue TN CIUTIIHHbI

Tun (yuyeOHUK, ydeOHOE

KoaunuyecTtBO B

Ne nocooue, yaeoHo- I'on .
w/n ABTOpBI, COCTABUTEH 3arsiaBue (3aroJi0BOK) MeTomIecKoe mocobue, | W3aHKs Hay4YHOH OMOJMoTeKe
/ HaumenoBanmne IbC
NPaKTHKYM, Ap.)
1 Bepuminun B.U., BnacoBa | AHanmuTtudeckass XuMus [ DIJIEKTPOHHBIN YyeOHMK 2017 OBbC «Jlanby»
W.B., Hukudoposa U.A. pecypc] : yueOnuk / B. U. Bepumuaun, U. B.
Bnacosa, 1. A. Hukudopona. - Uzn. 2-e,
nepepad. u jpom. - Cankr-IlerepOypr : Jlans,
2017. - 428 c. : un. - (Y4eOHHUKHU 7151 BY30B.
CrneunansHas nureparypa). - ISBN 978-5-
8114-2561-7.
2 | Ileperonuas O.B., [IpakTUKyM 1O aHaTUTUYECKOH XUMUHU. Y4eOHoe mocobue 2017 3BbC «IPRbooks»
Coxkomona C.A. Du3uKo-XUMHUYECKE  METOOBLI  aHaju3a
[DnexkTpoHHBI pecypc] : yuel. mocobue /
O. B. Ileperonuas, C. A. CokojsoBa ;
Boposnex. roc. arpap. yH-T uMm. Mmneparopa
ITerpa 1. - Boponex : BI'AY um. Ilerpa I,
2017.-100 c.
3 CwmarynoBa A.H., MaremaTtuueckoe IJIAaHUPOBAaHUE YueOHMK 2018 OBbC «Jlanby»
ITamkoBa I'.B., benpix JKCIIEpUMEHTA B METOANYECKHUX
JIL.U. HUCCIEIOBAHUIX  AHAIIUTUYECKOM  XHUMHUU

[DnexkTpoHHBI pecypc] : yuel. mocobue /
A. H. Cwmarynona, I'. B. Ilamkosa, JI. W.
benwix. - U3n. 3-e, crep. - Cankr-IlerepOypr
: Jlanp, 2018. - 120 c. : un. - (YueOHUKH 17151
By30B. CneunanbHas jauteparypa). - I[ISBN
978-5-8114-2540-2.




8.2. lomo.iHMTe/IbHAS JIUTEPATypa

ABTOpBI, COCTABUTEH

3arsaaBue (3aroJjioBoK)

Tun (y4yeOHUK, ydeOHOE
nocooue, yaeoHo-
MeToauUYecKoe nmocooue,
NPaKTHKYM, Ap.)

Tox
HN3TaHUuA

KoauuecTBo B
HAy4YHOI
onobauorTeke /
HanmenoBanne O6C

Kyxuna O.b. [u ap.]

AHanuTuyeckass  XUMHUA  [DIJIEKTPOHHBIN
pecypc] : yue6. mocobue / O. b. Kykuna [u
ap.]. - Boponex : BI'ACY : ObC ACB,
2014. - 161 c. - ISBN 978-5-89040-499-2.

YyebHoe 1mocodue

2014

9BC «IPRbooks»

Kebenrsen A.N.,
Kepnocek A K., Tanyts
N.E.

AHanuTuyeckass  XUMHS.  XHUMHUYECKHUE
METO/bl aHayiu3a [DJIEKTPOHHBIN pecypce] :
yue6. mocobue / A. U. XKebenrses, A. K.
Kepnocek, U. E. Tanyts. - 2-e usn., crep. -
Munuck : Hosoe 3manme ; MockBa :
NHO®PA-M, 2014. - 542 c. : un. - (Beiciiee
obOpasoBanue. bakanaspuar). - ISBN 978-5-
16-004685-3.

YyebHoe rmocodue

2014

9BC
«ZNANIUM.COM)»

I'ycbkoBa B.IL. [u np.]

AHanmuTnueckass — xumusa.  Pacuersl B
KOJIMYECTBEHHOM aHaju3e [DJIEKTPOHHBIN
pecypc] : MpakTUKYM JUIsl CTYICHTOB BY30B /
B. II. I'ycekoBa [u np.]. - 2-e u3A., ucnp. u
non. - KemepoBo : KeMepoB. TeXHON. UH-T
MUIIEeBOM mpomblinuienHocty, 2010. - 123 c.
: ni. - ISBN 978-5-89289-633-7.

[TpakTukKym

2010

9BC «IPRbooks»

Eropos B.B., BopoOreBa

H.U., CunbBectpona N.I'.

Heoprannueckass ¥ aHaIWTHYECKas XUMHUS
[OnexTpoHHBIA pecypc| : AHanUTHYECKas
xumus : yueOHuk / B. B. Eropos, H. U.
BopobseBa, . I'. CunsBectpoBa. - CaHKT-
[lerepOypr : Jlans, 2014. - 142 c. : un. -
(YueOnuku g1 By3oB.  CrenuanbHas
nuteparypa). - ISBN 978-5-8114-1602-8.

YyeOHuk

2014

9BC «Jlaup»

Eroposa O.A.

OcHOBBI KaueCTBEHHOTO u
KOJINYECTBEHHOT0 aHaIN3a [DIJIEKTPOHHBIN

Koucmexr nexmnuii

2013

9BC «IPRbooks»




Tun (yuyeOHUK, ydeOHOE

KoanuecTBO B

Ne nocodue, yue0Ho- I'on HAY4YHOM
ABTOpBI, COCTABUTEH 3arsaaBue (3aroJjioBoK)
n/n MeToaHuUYecKoe nmocooue, M3AAHUA ouoauoreke /
NPaKTHKYM, Ap.) HaumenoBanue 36C
pecype] : kxoHcmekT Jgekuumid / O. A.
Eroposa. - Mocksa : PY/IH, 2013. - 142 c. :
wi. - ISBN 978-5-209-05160-2.
6 Kynpsimosa A.A. XUMHUYECKHUE pEaKIMU B aHATUTUYECKOU Y4eOHoe mocobue 2011 3BC «IPRbooks»

XUMUU  [DnekTpoHHBIM  pecype] (¢
npumMepamMmu u 3agadyaMu JJIA
CaMOCTOATENILHOTO pEIICHUs1) : y4deOHoe

nocobue / A. A. Kynpsmosa. - Camapa:
PEABU3, 2011. - 75 c. : ni.




8.3.
cucTeM

ITepedyens npogeccnoHaNBHBIX 023 JaHHBIX M MHGOPMAIMOHHBIX CIIPABOYHBIX

- byTtnepoBckue coolrieHus [DIeKTPOHHBIN pecypc]| : MHOTOMPEAMET. Hayd. KYpH. /
00O «/HHOBaMOHHO-U3AaTeNbCKU JOM «byTiepoBckoe Hacieaue». — DJIEKTPOH. JKypHall. —
Kazanp : OOO «/HHOBanMOHHO-U3AATENbCKUN O0M «byTiepoBckoe Hacieaue», 1999- . Pexum
JOCTyTA K KYpH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XUMHUS B MHTEpPECAX YCTOMYMBOIO Pa3BUTHUA [DJNEKTPOHHBIA pecypc| : MexIyHap.
Hay4. )XypH. / Cubupckoe otaenenne PAH. — Dnekrpon. xypHai. — HoBocubupcek : M3naTenscTBo
CO PAH, 1999- . Pexxum noctyna K )KypH. http://www.sibran.ru/journals/Hviur/

- Oriental Journal Of Chemistry. Hayunslii peneH3upyemsblil >KypHaa OTKPBITOTO
noctyna. Crpana: Uanus. SA3pik: anrmuiickuii. [TyOonukyeT pe3ynbTaThl HaydHBIX HUCCIEAOBAaHUN B
oOmactu oOmie XUMHHM, OMOXMMMHU, CIHEKTPOCKOIIMH, XMMHUHU OKpYyKarouiei cpenabl. Jlocrymnexn
nmoJTHOTeKCTOBBIN apxuB ¢ 2008 roga: http://www.orientjchem.org/Archive.php

8.4. IlepeyeHb NporpaMMHOIro odecrne4eHus
Ne Haumenosanne IO PexBU3HUTHI norms?pa
n/n (naTa, HOMep, CPOK JAelCTBHA)
1 Windows Horosop Ne 690 or 19.05.2015r., cpok

JEHCTBUSI - OECCPOUHO

Horosop Ne 690 or 19.05.2015r., cpox
nerctBus - 6eccpouno; JloroBop Ne 727 ot
20.07.2016r., cpok neicTBHs - 0eCCPOUHO

2 Office Standart

8.5. Omnucanme MaTepUAJIbHO-TeXHHUYECKOU 0a3mbl, Heo0X0aINMOoii

ocyllecTBJIeHHsI 00pPa30BATEJILHOI0 NpoLecca Mo AUCHHUILINHE

IS

HaumeHoBaHue 000Py10BAHHBIX
y4eOHBIX Ka0MHETOB, JadopaTopuii,
MACTEePCKUX H JP. 00beKTOB J1JI
NMPOBeIeHUsI MPAKTHYECKUX U
JIa00PaTOPHBIX 3AHATHIH, TOMeLIEeHH i
AJISl CAMOCTOAITEJILHOMH padoThI
o0yyaronuxcs (HoMep ayIuTOPUH)
1 KomnbroTepHslit kinace. Y4yeOHast ayiuTopust

ITepeyeHb OCHOBHOTO 000PYAOBAHMA

IlepeHOCHOM MPOEKTOp, DBKpaH, CTOJBI

JUIsL TIPOBEJCHUS 3aHATUH JIEKIIMOHHOTO
TUmna. YueOHasi ayAuTOpHsl ISl IIPOBEIACHUS
3aHATUH CEMHUHAPCKOTOo THUMA. YdeOHas
ayIUTOpuUs U MPOBEACHUS JTaOOpaTOPHBIX
pabor. VYuebHas ayIUTOPUS TUTSt
IIPOBEACHUS 3aHATUM TEKYLIEro KOHTPOJIA
MPOMEXYTOUYHOU aTTECTALUH

YIJIK-314

YYEHHUYECKUE, CTOJ IPEenoaBaTelbCKU,
CTyJbsl, IOCKa ayAUTOpHas (MapKepHas),
I1K ¢ Beixoaom B cetb MHTEpHET



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
http://www.orientjchem.org/Archive.php

HaumeHoBaHue 000Py10BAHHBIX
y4eOHBbIX Ka0MHETOB, Ja0opaTopuii,
MACTEePCKHUX H JP. 00beKTOB J1JI

1311-)1 NpoBeJeHHs MPAKTHYECKUX U ITepeyeHb OCHOBHOTO 000PYAOBAHMA
JIa00OPaTOPHBIX 3AHATHIH, TOMeLIeHH i
AJISl CAMOCTOAITEJILHOMH padoThI
o0yuyaronuxcs (HoMep ayIuTOPHH)

2 Aynutopust BeOKOH(DEpEeHITHIA. DKpaH TEJICBU3UOHHBIN, mupma,
VYuebHas A [POBEINEHHUS  3aHATHH | IPOXKEKTOP Ha IITAaTHBE, CTOJ
JEKIIMOHHOTO TuHa. Y4eOHas ayIuTOpHs | MPEroaBaTeNIbCKUi, CTYyI
JUI IPOBE/ICHUS 3aHATUI CEMUHAPCKOTO. IpernoiaBaTeabCKuil, TpaHCIapaHTHas
VYuebHas  ayauTopus JUIs  KYpCOBOTO | MEPETsHKKa, CUCTEMHBIN OJIOK.
IPOEKTHUPOBAHUS (BBINOJIHEHUS KYpPCOBBIX
pabor). YueOHast ayauTopus Ui
IPOBEIECHUS IPYIIOBBIX u
WH/IMBUIYaJIbHBIX KOHCYJIbTALIUH.

VYuebHasg ayauropus i [POBEACHHUSA
3aHATUN TEKYILETo KOHTPOJIA u
MIPOMEXYTOUYHOM aTTECTALUH
VIJIK-810
3 | Komnetorepnsiii knacc. Ilomemenne npns | Cron ydyeHuueckui-26 wr., cTyn-26 mr.,

CaMOCTOSITENIbHOW ~ pabOTBl  CTY/ICHTOB.
YyeOHass  ayguTopuss UIsl  KypPCOBOTO
NPOCKTUPOBAHUS (BBIMOJIHEHHUSI KYpPCOBBIX
pabor).

I'-401

KOMITBIOTEP C BBIXOJOM B CETh HMHTEPHET-
16 1.
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