MHNHOBPHAYKHN POCCHUN
BJIAJJMBOCTOKCKWI I'OCYJIAPCTBEHHbBIN YHUBEPCUTET

PABOYAJS ITPOT'PAMMA
YYEBHOU JUCIHIUIT/IMHBI

OI1.03 AxanuTuuyeckas XuMus
MIPOTPaMMBbI TIOATOTOBKH CIIEIIHATINCTOB CPEIHETO 3BCHA

18.02.12 TexHOJIOTHUs aHATTUTUYECKOTO KOHTPOJISI XUMUYECKUX COCTUHEHUI/ TEXHUK

dopma oOydeHUs: OUHAas

Haxonxka 2025



Pabouas nporpamma yue6HoM muctuminabl OI1.03 «AHamuTudeckas XuMus» pazpadoTaHa B
COOTBETCTBUH C TpeOoBaHUsAMH DenepalbHOr0 TOCYAapCTBEHHOTO0 O0pa3oBaTEIbHOIO CTaHIapTa
cpenHero nmpodeccuoHaIbHOT0 00pa3oBaHus 1Mo cneruaibHocTH / mpodeccun 18.02.12 TexHomorHms
AHATUTUYECKOTO KOHTPOJISI XHMHYECKUX COCIMHEHWH/ TEXHUK, YTBEPKISCHHOTO MPHUKA30M
Muno6puayku Poccuum ot «09» nexabps 2016 r. Ne 1554, mpumepHoil 00pazoBaTenbHON
IIpOrpamMMoin.

Paspabotuuk: E. b. boxok, npenogasarens ¢pummana «BBI'Y» B r. Haxoake

PaccMoTtpeHo 1 0100peHo Ha 3acelaHuU IPEAMETHO-IIUKJIOBON KOMHCCUH
[Tpotokon Ne 9 ot «17» mast 2025 1.

[Ipencenarens [MIK B. B. Ilywnou
nOONUCD

PaCCMOTpCHO n OI[O6pCHO Ha 3aCCJaHun HpeﬂMeTHO-HHKHOBOﬁ KOMUCCHU

[Ipotokon Ne OT « » 20 T.

IIpencenarens [TIK B. B. I[lywmnou
noonuce




COJEPKAHUE

Crp.
1. TIACHOPT PABOYEHM MIPOI'PAMMBbI YUYUEBEHOM

JTACHMUILIAHBI

2. CTPYKTYPA M COJEP)KAHME YYEBHOM JUCHIMILIAHBI
3. VCJIOBUE PEAJTU3ALIUM IPOTPAMMBI JUCIHUATLINHBI
4. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI
JTACHMUILIAHBI

OBIIAA XAPAKTEPUCTUKA ITPOI'PAMMBI YUEBHOM JUCIUIIIUHBI

13
14



1.1 MecTo THCHMIUIMHBI B CTPYKTYPe OCHOBHO# 00pa30oBaTe/ibHOIi MPOrpaMMbl

VYuebnas  gucumrmumna — OILO3  «Opranmueckass — XUMHsS»  SIBISETCS  YacTbhIO
[TpodeccnonaibHOr0 y4yeOHOTO IMKJIAa OCHOBHOW 0Opa3oBaTenbHOM mporpammbl (nanee OOII) B
cootercTBUH ¢ PI'OC CIIO no cnenmansaocTr/mpodeccun 18.02.12 TexHOTOTHS aHATUTHYECKOTO
KOHTPOJISI XUMUYECKUX COCTUHEHUI/TEXHUK.

1.2 Heab ¥ muiaHupyemble pe3yJbTaThl 0CBOEHH S TUCHUIIIMHBI

[To wrToram OCBOCHHSI AWCIMILIUHBL, OOYYArOIIMECS JOJDKHBI IPOJEMOHCTPHPOBATH
pe3ynbTaThl 00y4deHHus, cOOoTHecEHHbIe ¢ pesyibTaTamu ocBoeHusi OOIl CIIO, nmpuBeneHHbIE B
TadsuLe.

Kon Kon HanMmeHoBaH#e pe3yibTaTa 00ydeHUs
OK pe3ynbTaTa
[1K o6yuenus’
OKO01.; 31 Opranu3oBbIBaTb COOCTBEHHYIO JI€ATEIBHOCTb, BBIOMpPATh THUIIOBBIE
OK 02,
OK 07.. METOIbI M CIIOCOOBI BBIMOJIHEHUS MPO(ECCUOHANBHBIX 33124, OLICHUBATH
*
OK 09. 1x 3((HEKTUBHOCTH U KaUECTBO

32 [IpyHMMaTh peleHys B CTaHJAPTHBIX MU HECTAHJIAPTHBIX CUTYaLUAX U

HCCTH 3a HUX OTBCTCTBCHHOCTD

33 OcCymiecTBIATh MOMCK M HCIOJIb30BaHHE HH(OpMaIu, HeoOXOAMMO
it 3(Q(QEeKTUBHOrO  BBINOJHEHUS  MPOPECCHOHANbHBIX  3ajad,

HpO(I)eCCI/IOHaJ'IBHOI‘O " JIMYHOCTHOTI'O PAa3BUTHUA

34 Vcnonb30Bath HMH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHH B

Mpo¢eCCUuOHATBHON IEeATETLHOCTH

35 PaGotath B KOJUIGKTMBE U KomaHjae, S()(PEeKTUBHO 0OMmATHCS C

KOJIJIETaMH, PYKOBOJICTBOM, IMOTPEOUTEIIAMHU

36 bparb Ha ce0s OTBETCTBEHHOCTb 3a pabOTy UWICHOB KOMaH]IbI

(TOUUHEHHBIX ), pE3yJIbTAT BHIIIOJIHEHUS 3a/JaHUI

37 CaMOCTOSTEIILHO OIpeaACIATh 3agadn HpO(I)CCCI/IOHaJ'ILHOI“O u
JIMYHOCTHOI'O Ppa3BUTUSA, 3aHUMATLCSA CaM006p330BaHI/IeM, OCO3HAaHHO

MJIAHUPOBATH ITOBBIIICHUEC KBaJ'II/I(l)I/IKaHI/II/I




38

OpUEHTUPOBATbCSI B YCIOBUSIX YacCTOM CMEHBI TEXHOJOTHM B

podeccuoHaNbHOM e TeIbHOCTH

[IK 1.1;VY1 KoHtponupoBatb 3GeKTHBHOCTh pabOTH 000PY10BaHHS
[IK 1.2,
MK 1.3.]Y2 OOecneynBaTh  0E€30IACHYI0  OKCIUTyaTalldio  o0OpyAOoBaHUS U
K 1.4 KOMMYHHKAIMH IPU BEAEHUHN TEXHOJIIOTMYECKOTO MpolLecca
[IK 2.1;
K 2253 [loaroraBnuBaTh 00OpYJOBaHHME K IPOBEJCHHIO PEMOHTHBIX pPabOT
[1K 3.1.
Pa3INYHOIO XapakTepa
V4 KOHTpOIMpoBaTh M pPEryjupoBaThb TEXHOJOTMYECKUH  PEXKUM  C
MCIIOJIb30BAHUEM CPEJCTB aBTOMATU3ALMH U PE3YJIbTaTOB AaHAIU30B
V5 KOHTpOIMpPOBaTh KaYECTBO CBIPhS, [10Jy4aeMbIX IPOJTYKTOB
Vo6 KoHTpoJIMpoBaTh pacxof CbIpbs, IPOAYKLIUH, PEArCHTOB,
KaTaJIN3aTOPOB, TOIUIMBHO-3HEPIe€TUYECKUX PECYPCOB
Y7 AHaJIM3UPOBATh IPUYMHBI OTKA3a, IOBPEXKIECHUS TEXHUUECKUX YCTPOUCTB
Y IPUHUMATh MEPBI 110 UX YCTPAHEHHIO
V8 AHaJIM3UpOBATh MPUYMHBI OTKIOHEHUS OT PEKHMMa TEXHOJOTHYECKOTO
npolecca U IpUHUMATh MEPBI 110 UX YCTPAHEHUIO
Y9 Pa3pabarbiBaTh  Mephl 10  OPEAYNPEXKJICHUIO  UHIMIEHTOB  HAa
TEXHOJIOTUYECKOM OJIOKe
Y10 Opranu3oBbIBaTh paboty KOJUIEKTHBA 51 MIO//IEPKUBATh
npodeccuoHanbHbIE OTHOUIEHHS CO CMEKHBIMU MOAPA3IEICHUSIMU
V11 O6ecrieunBaTh BBINOJIHEHHE IPOU3BOJICTBEHHOTO 33JaHUS IO 00bEMY
[IPOM3BOJICTBA U Ka4ECTBY MPOAYKTa
V12 O6ecrieunBaTh COONIOACHHE MPaBUJI OXpPaHbl TPYAd, MPOMBIIIJICHHOM,

MOXKapHOM U 3KOJIOrMyeckoi 6€30macHOCTH




1.
2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JIUCIIUILINHBI

2.1. O0bémM yueOHOI TUCIUNTUHBI U BH/IBI Y4eOHOI padoThI

Buj yueOHoit padoThI O0bem yacoB

O0bem 00pa3oBaTeJbHOM NPOrPpaMMbI Y4eOHOM U CIUTIIIHHbI 72

B TOM 4YHCJIC:

— TEOpeTHYecKoe 00yueHue 32

— TPaKTHYECKHUE 3aHATHUS (eCiu npedycmMompeHo) -

— 11abopaTOpHBIE 3aHITHUS (eciu npedyCMOmMpPeHO) 32

— KypcoBas pabota (IIpOoeKT) (eciu npedycmompeHro) -

— camocTosITeNnbHas paboTta 6

— KOHCYJbTALUU

— TPOMEXYTOYHAs aTTecTalus — Ougghepenyuposannvlii  3auvem, | 4
9K3aMeH 5




2.2. TemaTn4yeckMii IJIAH U COJepKaHNe YUEOHON TUCUMIVIMHBI «KAHAJIMTHYECKAS] XUMUD)

Haumenosanue O0be [Koanl KOMIIeTEHIIHH,
pa3ie0B H TeM Conep:kanue y4yeOHOro Marepuajsa W (OpMbI OPraHU3AUMH JIeSATEJIbHOCTUM (GopMUpPOBaHHIO  KOTOPBIX
o0yuarommxcst 4acoB [CIIOCOOCTBYeET 3JIEMEeHT
MPOrpamMMbl
1 2 3 4
Paszngea 1. KadyecTBeHHDBIN aHAJIN3 63
Tema 1.1. 4 OK 01. OK 02. OK 07. OK 09.

AHaIM3 KaTHOHOB

Couepma}me TECOPETHIECCKOT0 yqeﬁﬂoro MaTtepuaJia

1

CriocoObl  BBINTOJTHEHHWS KAYECTBEHHBIX peakuuid. JleneHue KaTHOHOB Ha
QHAJTUTHYECKUE TPYIIIBI (KUCIOTHO-OCHOBHAS KIacCU(PUKAIIS KATHOHOB).
OO01mas xapakTepucTuka KaTHoHOB. ['pynmnoBoii pearent. M3ydeHne xapakTepHBIX

peaKuHﬁ Ha KaTHUOHBI cepe6pa, CBUHIIA. Y CJIIOBHS BBINTOJIHEHUS peaKHHﬁ. 3aKoHB]

nporiecca OCaKICHHUS U paCTBOPEHUs 0caakoB. Ilepexom noHoOB u3
ocajka B pacTBop. [TpousBenenne
PacTBOPUMOCTH.

HeHnachlllieHHbIN, HACBIEHHBIA M TEpechIlieHHbI pacTBop. OOpa3oBaHue H

[PACTBOPCHUEC OCAIKOB. OKHCIUTEITEHO-BOCCTAHOBUTEIIBHEIC pCaKknuu.

MK 1.1. TIK 1.2. TIK 1.3. [IK
1.4.1IK 2.1; I1IK 2.2. TIK 3.1.

[IpakTyeckas padora Nel: CocraBieHue 31€KTPOHHO-UOHHBIX YPAaBHEHUH B KUCIION U

[IEJIOYHOM cpeac. 32[,[[3‘-11/1 Ha BBIYUCJIICHUC KOHICHTPAllUU NOHOB BOAOPOJd, TUAPOKCHUA,

pH, pOH pacTtBopoB.

OK 01.; OK 02.; OK 07.; OK
09.;IIK 1.1; 11K 1.2.; IIK 1.3.;
IIK 1.4.; I[IK 2.1; TIK 2.2.; [IK
3.1.




JlabopaTopnasi pa6ora Nel: V3yueHue XapakTEpHBIX peakUUil KaTUOHOB PA3JIUYHBIX

AQHAJTUTUYECCKUX TPYIIIL.

OK 01.; OK 02.; OK 07.; OK
09.; 11K 1.1.; 11K 1.2.; IIK 1.3.;
1K 1.4.; IIK 2.1; IIK 2.2.; IIK
3.1.

KoncyabTanusi: Knaccudukanus karuonos. OpopmiieHHE OTYETOB IO

nmabopaTopHOi paboTe

CamocrosiTejibHasi padoTa o0yuyarwuuxcsi: CoOmoeHue yCI0BUN

BBHITIOJTHEHHS peaklnii. 3aKOHBI MPOIecca OCAXKACHUS U PACTBOPEHUSI OCA/IKOB. 3aKOHBI
repexo/ia MOHOB U3 ocajzika B pacTBop. IIpousBenenue pactBopumocT. HeHachIeHHbIH,
HACBILICHHBIM M IEpechIlIeHHbI pacTBOp. OOpazoBaHuME UM pACTBOPEHUE OCAIKOB.

CYH_IHOCTB OKHUCIUTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHHﬁ.

10

Tema 1.2.

AHaln3 aHUOHOB

Coaep:xaHue TeOPeTHYECKOro y4e0HOro MaTepuaJia

2 AHaJIMTHYECKas IPYIIAa aHHOHOB. XapaKTEpPUCTUKA aHUOHOB.

Knaccugukaius aHHOHOB, OCHOBAaHHAs Ha Pa3jIMYUMU B PAaCTBOPUMOCTU COJIEH
Oapust 1 cepeOpa. OOImas xapakTepucTHKa aHUOHOB TIEPBOM aHAIUTUYECKOU
rpynnsl. ['pynmnoBoii pearent. M3ydeHue XapakTepHbIX peakuuil Ha cyibdar,

cynbpuT, THOCYIb(]AT, KapOOHaT, hocdaT aHMOHBI.

OK 01.; OK 02.; OK 07.; OK
09.; TIK 1.1.; TIK 1.2.; TIK 1.3.;
MK 1.4.; TIK 2.1; TIK 2.2.; TIK
3.1.

JlabopaTopnasi padora Ne2: l3yueHue XapakTepHBIX PEAKIUN aHUOHOB Pa3JINYHBIX

AHAITUTUYCCKUX TPYIIIL.

OK 01.; OK 02.; OK 07.; OK
09,;IIK 1.1;1IK 1.2,; TIK 1.3.;
IIK 1.4.; TIK 2.1; TIK 2.2.; TIK

21

CamocrosiTeibHasi padota o0yuarmmxes: Cucremarnyeckas mpopadoTka

10




KOHCIIEKTOB 3aHATHH, y4eOHOIl nuTeparypbl (10 BompocaMm K maparpadam, IJiaBam
yueOHBIX MOCOOMil, cocTaBiIeHHBIM IMpernoaaBaTeneM). IloaroroBka k 1abopaToOpHBIM
paboTaM ¢ HCIIOJIb30BAaHHEM METOIMYECKUX PEKOMEH AN IpernoiaBaTensi, 0popMIICHHE

mabopaTOpPHBIX padoT.

KoncyabTanus: Kinaccudukamus aHaTUTHYECKUX TPYIIIT KATHOHOB U @aHHOHOB 2
Tema 1.3. 6 OK 01.; OK 02.; OK 07.; OK
Conep:kanue 0 ’ ’ ’
At coneit ACPARANIE TCOPETHHCCIOT YHCOHOTo MaTepiaTa 09.; TIK 1.1.; TIK 1.2.; TIK 1.3.;
3 CrnocoObl BBIJIEIEHHS KAaTHOHOB M aHHOHOB. MX aHanmm3. AHaIM3 COJH, 11K 1.4.; IIK 2.1; IIK 2.2.; TIK
[PacTBOPUMOI B BOJIE. 3.1
JlaboparopHasi padora Ne3: Xumuueckoe cTpoeHue conu. Bunel coneil. AHanus COJ'II/I,Z OK 01.; OK 02.; OK 07.; OK
. 09.; 11K 1.1.; 11K 1.2.; I[IK 1.3.;
pacTBOPUMOU B BOJIC. IIK 1.4.; IIK 2.1; TIK 2.2.; T[IK
21
CamocrosiTeibHas padoTa odyuawmmxcsa: CucremMarndeckas mpopadoTka KOHCTIeKToB(10 OK 01.; OK 02.; OK 07.; OK
BaHATHI, yueOHOU JIuTepaTypsl (110 BOIIpocaM K naparpadam, riaBaM yuyeOHbIX mocoOuit 095 TK 1.1 TTK 1.2, TTK 1.3
> Y4 patyp P parpaga, i : MK 1.4.; TIK 2.1; TIK 2.2.; TIK
COCTaBJIEHHbIM  mpemnonaBateneMm). [loaroroBka Kk  jmabopaTopHOod  pabore ¢ 3.1.
MCIIONIb30BAHMEM  METOJAMYECKHX  pEKOMEHJallid  mpernojaaBarens, odopMIICHHE
mabopaTopHON pabOTHI.
Koncyabranus: KaTnoHbl 1 aHHOHBI. AHAIIW3 COEIMHEHUN 2
Paznea 2. Koaun4yecTBeHHbIIT aHAIN3 50
Tema 2.1. Coaep:xaHue TeOPeTHYECKOro y4eOHOro MaTepuaJia 6 OK 01.; OK 02.; OK 07.; OK|

09 K 111K 1.2 TIK 1.3.:




['paBumMeTpUYECKUI

MCTO/J aHaJIn3a

4 TeopeTuueckue OCHOBBI TPaBUMETPUUYECKOTO Meroaa aHanusa. CylHocTb
PaBUMETPUUECKOI0 METO/1a aHaIn3a. THUIbI TPaBUMETPUUECKUX

onpez[eneHI/Iﬁ. Oo0iacTh IMPUMEHCHUA METOAa, IIPEUMYIUIECTBA U HCAOCTATKH.

[IpakTuyeckast pa6ora Ne2: PemieHue 3a/1a4 0 rpaBUMETPUUYECKOMY METOJY aHAJIM3a.

OK 01.; OK 02.; OK 07.; OK
09.; 11K 1.1.; 11K 1.2.; IIK 1.3.;
1K 1.4.; IIK 2.1; IIK 2.2.; IIK
3.1.

Jlaboparopnasi padora Ned4: OnpeneneHue coepKaHus KPUCTAIUIM3aLlMOHHON BOJBI B
KpUCTAIOTHApaTax (Ha mpumepe cynbdara meau, xiopuaa Oapus T.1.). OnpenencHue

coJiepKaHusl OapHsi B TEXHUYECKOM 00pasiie xiopuaa oapusi.

OK 01.; OK 02.; OK 07.; OK
09.; TIK 1.1.; TIK 1.2.; TIK 1.3.;
MK 1.4.; TIK 2.1; TIK 2.2.; TIK
3.1.

CamocrosiTeIbHAs padoTa yyammuxcsa odyyawmmxcsa: CucreMaTuieckas mpopadboTka
KOHCIIEKTOB 3aHITHUH, Y4eOHOH JuTepaTyphl (10 BompocaM K maparpadam, TiiaBam
y4eOHBIX nocoouti, COCTaBJIEHHBIM IIPEeroiaBaTesieM). [ToaroroBka K|
1abopaTOPHO-TIPAKTHUECKUM paboTaM € UCIOJIb30BAHUEM METOJIMUYECKUX PEKOMEHJalui
MpernoiaBaresis, 00padoTKape3yIbTaTOB aHaIu3a, 0(hOpPMIICHHE TAOOPATOPHBIX padoT.

BoinonHenue pacueTHblx pa0OoT. Pemenue 3amad u  ynpaxsHenuid. I[loarotoeka

KOHTPOJILHOM paboTe.

10

OK 01.; OK 02.; OK 07.; OK
09.; 11K 1.1.; 11K 1.2.; [IK 1.3.;
TIK 1.4.; IIK 2.1; IIK 2.2.; TIK
3.1.

KoncyabTanusi: ['paBuMeTpudeckuil aHaaIn3

Tema 2.2.

Conep:kaHue TeOPEeTHYECKOT0 Y4eOHOro MaTepuasa:




TuTpuMeTpUYECKUI

MCTO/J aHaJIu3a

TeopeTnueckue OCHOBBI TUTPUMETPUYECKOro MeTofa aHaiuza. CylHOCTb
TUTPUMETPUYECKOTO  MeToAa  aHanu3a.  Peakuuu,  UCHOJIb3yeMble B
TUTPUMETPUYECKOM  aHanu3e. AmnmapaTypa M TEXHHKA  BBIIOJHEHUS
TUTPUMETPUUECKOr0 aHaiuu3a. TexHuKa Oe30MacHOCTH IpU  BBIIOJHEHUU
TUTPUMETPUUECKOIO aHaIu3a. Y CIOBUs U IIpueMbl TuTpoBanus. [IpaBuna paboTsl
[UIIETKOMN U OIOPETKON. Y CTaHOBJIEHHE MOMEHTA

PKBHUBaJeHTHOCTU. Pacuersl B THTpuMeTpuueckoM aHanuze. Kiaccuduxauums
METOJI0OB TUTPUMETPUYECKOIO AHAIU3a B 3aBUCHUMOCTH OT THUIIOB XHMHYECKHX
peakuuii ¥ npueMoB onpeneiaeHus. O01acTu uX NPUMEHEHMUS.

[IpeumymiecTBa U HemocTaTku MeTOAoB. KoHIEHTpauusi pacTBOPOB, CIOCOOBI
BbIpakeHMs1. POpMyIIBI IEpeXoa OT OJHUX BBIPAXKEHUI paCTBOPOB K APYTUM.
[IpuroToBneHre pacTBOPOB NPUOJIM3ZUTENBHOM M TOYHOM KOHILEHTPALMH.
KucnorHo-ocHoBHOe THUTpoBaHHe. CyIIHOCTh KHCIOTHO-OCHOBHOTO METOJa)
aHanmza. OOnacte mnpumeHeHus. Peakuum HeWtpanuzauuu. CraHIapTHbIE
pactBopbl. MHaukaropel. BeiOop MHIMKATOPOB B KHCIOTHO-OCHOBHOM METOJIE
aHayM3a. OKUCINTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHHUE.

KJ'IaCCI/I(bI/IKaHI/IH MCTOOOB OKUCIIUTEIIBHO-BOCCTAHOBUTCIBHOI'O TUTPOBAHMA.




[lepmanranar MeTrpuueckuii Mertox ananuza. CymHocTs Metoma. OOmacTb

IMPUMCHCHHA. OKHCIUTEIbHO-BOCCTAHOBUTEILHBIC pPE€aKknuu. CTaHI[apTHBIﬁ

pacTBOp. OHpeI{GJ’IeHI/IC MOMEHTA YKBHBAJICHTHOCTH. Y CIIOBUSA TUTPOBAHHA

I[IpakTnyeckass padora Ne3: Pemenue 3amad Ha TPUTOTOBJICHUE PACTBOPOB

NpUOIU3UTEIILHON  KOHILIEHTpAallMM, TOYHOM KOHLEHTpauuu. Pemenue 3amad 1o

TUTPUMETPUUECKOMY METO/1y aHAJIU3a

OK 01.; OK 02.; OK 07.; OK
09.; 11K 1.1.; 11K 1.2.; IIK 1.3.;
1K 1.4.; IIK 2.1; TIK 2.2.; IIK
3.1.

JlaGoparopnas padora NeS: [IpuroToBneHue CTaHIAPTHOTO pPAacTBOpa KHUCIOTHI W3
¢ukcanana. OnpeneneHue KapOOHATHOW KECTKOCTU Bojbl. OmpeneneHue IeI0YHOCTH

BOIbL. [[pUroTOBIEHNE U CTaHAAPTU3AIUS PACTBOPA

OK 01.; OK 02.; OK 07.; OK
09.; 11K 1.1.; 11K 1.2.; [IK 1.3.;
11K 1.4.; TIK 2.1; TIK 2.2.; TIK
3.1.

CamocrtosiTeibHas padora odyuarommxcs: Cucremarnyeckas IpopaboTKa KOHCIIEKTOB
BaHATHIA, yaeOHOU IuTepaTypsl (TI0 BomrpocaM K naparpadam, riaBam yueOHbBIX TOCOOUH,
COCTaBJIEHHBIM IIpenoaasareneM). [loaroroska k 1a6o0paTopHO-IPaKTUIECKUM paboTaM ¢
MCIIO0JIb30BAaHUEM METOIMYECKUX PEKOMEHAALNH MperoiaBaTessi, 00padoTKa pe3yabTaToB
aHann3a, ohopmIIeHHE JIA0OPATOPHO-TIPAKTHYECKUX paldOT. BhIMoiHEeHHe pacdyeTHBIX
pabot. Pemenue 3amgau u ynpaxuenuii. [logroroska k KoHTpoiabHOUM padorte. Pabota co

CIIPaBOYHOM JIUTEPATYpOo. M3yueHue NONOMHUTENbHON INTEPaTypPhI.

10

OK 01.; OK 02.; OK 07.; OK
09.; 11K 1.1.; 11K 1.2.; I[IK 1.3.;
I1K 1.4.; TIK 2.1; TIK 2.2.; TIK
3.1.

KoncyabTanusi: Bunsl nnaukaropos. [Ipenenst oOHapykeHus




Paszaea 3 DU3UKO-XMMHYECKHE MEeTOAbI AHAJIN3A 37

Tema 3.1. Conep:xaHue TeOPeTHYECKOr0 Y4eOHOIro MaTepHuaJia 6 OK 01.; OK 02.; OK 07.; OK

0 09.;IIK 1.1; 11K 1.2.; IIK 1.3.;
ITHYCCKUC  MCTO/bIG DOTOIIIEKTPOKOJIOPUMETPUYECKHH MeTOT aHau3a. CyIIHOCTh MK 1.4.; TIK 2.1; TIK 2.2.; TIK

aHaIm3a 3.1.

(OTO3IEKTPOKOIOPUMETPUIECKOTO MeTo1a aHanu3a. O01acTh MpuMeHeHHs. 3aK0H
byrepa - JlamOepTa - bapa, matemaTudeckoe u rpapuyeckoe n3oopakenue. Beroop
ycioBui ompeneneHus (cBetoduiabTp, KioBeTa). KpuBble CBETOMOIIIOMICHHUS.
MeTo1uKa onpeesieHns: KOHIEHTPauu

BellecTBa B pacTBope. POTO3/IEMEHThI, OCHOBAHHbBIE Ha BHEIIHEM U BHYTPEHHEM|
dororddexre. DOTOINEKTPOKOIOPUMETPHI C OJHUM H IBYMsI (POTORIEMEHTaAMHU.
'Y CTpONCTBO ¥ TEXHUKA U3MEpPEHUA. TeXHUKa

0€3011aCHOCTH TTPU (HOTOIIIEKTPOKOIOPUMETPHUECKHIX OIPEICIICHUSIX.
Hedenomerpuueckuii u TypOuauMeTpudeckuii MeToabl aHanu3a. CylIHOCTh
HeeTOMETPUYECKOTO0 M TypOUIMMETPUUYECKOro MeToa0B aHanuza. OO0nacth
npuMeHeHns. CpaBHUTENIbHAS XapaKTEPUCTUKA TAHHBIX METOJIOB.

3aBUCHUMOCTh HMHTEHCHUBHOCTH CBETOPACCEMBAHUS OT PA3IUYHBIX (aKTOPOB.
YpaBHenue Peiines. IlpuGopel, wucnonb3yeMble B HEPEIOMETPUYECKOM U
TypOMAMMETPHUYECKOM METOAaX aHalu3a. YCTPOMCTBO M TEXHHKA H3MEpPEHUS.
TexHuka O0€30MacHOCTH TpU HEPEIOMETPUUYECKUX U TypOUTUMETPHUECKUX

onpezaeneHusx. JlroMuHecieHTHbIN MeTo]] aHanu3a. CylHOCTb




JlroMUHECIIEHTHOTO MeTo/1a aHam3a. O0IacTh MPUMEHEHUS.
Pedpakromerpuueckuit meron anamuza. CymHOCTh pedpaKkTOMETPUIECKOTO
MeToaa ananuza. O6nacte npuMeHeHus. [IpenomiieHne cBera Ha TpaHMIE JABYX
cpen. Ilokaszarenb mpenoOMIICHHS W €r0 3aBUCUMOCTH OT Pas3lIMYHBIX (haKTOPOB.
KadecTBeHHBIN M KOJIMYECTBEHHBIN aHanu3. M3mepenue

BCJIMYMHBI ITIOKA3aTCJIA MPCIOMIICHUS.

IIpakTH4eckas padorta Ned: V3yuenne npuOOpOB AJisi MPOBEICHUS

OK 01.; OK 02.; OK 07.; OK
09.;IIK 1.1;IIK 1.2.; IIK 1.3.;

(OTORIEKTPOKOJIOPUMETPHYECKOTO  METOJIa  aHalli3a, JIIOMHHECIIEHTHOrO METoj1a [K 1.4.; 1K 2.1: [IK 2.2.: TIK
aHaIM3a, pePPaKTOMETPHUECKOIO METO/Ia aHAIN3a. 3.1.
CamocrosiTe/ibHasA padoTa 00y4YalOUIUXCS: 10 OK 01.; OK 02.; OK 07.; OK

CucremaTuieckasi IpopabOTKa KOHCIEKTOB 3aHATUN, yueOHOM TuTepaTypsl (110 BOIpocam

K naparpadgam, riaaBaM y4eOHbIX TOcoOuit

09.;IIK 1.1; 11K 1.2.; IIK 1.3.;
K 1.4.; [IK 2.1; TIK 2.2.; TIK
3.1.

Koncyanaunﬂ: HpI/I60pLI IJIg IIPOBEACHU AL I/I)ICHTI/I(I)I/IKB.LII/II/I BCIICCTBA

Tema 3.2.
DJIeKTPOXMMUYECKHE

METO/1bI AaHAJIU3a

Cozlepslca}me TEOPETHIECCKOTO yqeﬁﬂoro MaTrepuaJia

7 .
KOHHYKTOMeTpI/I‘IeCKI/II/I MCTOJ aHaJIu3a.

CYH_IHOCTL KOHAYKTOMETPHYICCKOI'O
MCTOJa aHaJIn3a. O6nacThb IMPUMCHCHMU. QHGKTpI/I‘IeCKaH MMpOBOANMOCTD. CnocoObl
[MPOBCACHN A KOJIMYCCTBCHHOI'O aHaJIM3a KOHAYKTOMETPHUICCKUM METOIOM: IIpAMasd

KOHJTYKTOMETPHSI, KOHTYKTOMETPUIECKOE TUTPOBAHHUE,

OK 01.; OK 02.; OK 07.; OK
09.; 11K 1.1.; 11K 1.2.; [IK 1.3;
TIK 1.4.; IIK 2.1; IIK 2.2.; TIK
3.1.




BBICOKOYACTOTHOE TUTpOBaHHE. KOHIYKTOMETpBI, MX YCTpOMCTBO. TexHHKa
0€30I1aCHOCTH ITPU KOHYKTOMETPHUUECKUX U3MEPEHUSX.

[Torennnomerpuyeckui meroz aHanusa. CyHOIHOCTb ITOTEHLHOMETPUYECKOTO
merona ananm3a. OOnacte npuMmeHeHus. YpaBHeHHe HepHcra. DnekTpomab
CpaBHEHHUsI, TpeOOBaHUS, NpeAbsBIAeMble K HUM. IHIMKAaTOPHBIE JIEKTPOJIbI, X
BLIOOp B 3aBUCHUMOCTH OT THUIIA ONpEAEIsIeMOro HOHAa B  pacTBODE.
[ToTreHIMOMETpHI, ux YCTPOUCTBO. TexHuka 6e30macHOCTH pu
[OTEHLIMOMETPUYECKUX U3MEPEHUSX.

[onsiporpaduueckuii Meron ananmu3a. CyIIHOCTH MOJIPOrpaduuecKoro MeToaa
aHanmu3a. O6nacte npuMeHeHus. llonspusanus. PTyTHO- KanenbHbIH M TBEp.ble
MUKpPO2JIEKTPOJBl, WX  IpeuMylecTsa UM HejgocraTtku.  llomydenwue
MOJIIPOrpapUUecKux KPHUBBIX, UX XapaKTEPUCTUKU, OCHOBHBIE YYaCTKU KPHUBOM.
3aBUCHMOCTh XapaKTepa MOJIIpU3alliu OT COCTaBa PacTBOPA, COCTABIICHUE
KOJINYECTBEHHBIE ~ ONpeseieHus B  moisporpadpuu.  AmIepoMeTpudeckoe
tuTpoBaHue. CyIIHOCTh METOJla, 00JIacTh MPUMEHEHHsI U MpeuMyliecTBa. THIIbI
KPUBBIX aMIIEPOMETPUYECKOTO0 THUTPOBaHUA. Armmaparypa MJii BbBIIOJHEHUS
noJyisiporpapueckoro  MeTroja aHalu3a, [pocTelmas —mnossiporpapuyeckast

YCTaHOBKa. YcranoBka 11 aMIICpOMETPHUICCKOTO




TUTpOBaHUA. TexHHKa Oe30MmacHOCTU MpHU MPOBEACHUU MOJIIPOrpaduyecKoro

MCTOJa aHaJIn3a.

CamocrosiTejibHasi pa6oTa odyuawimuxcsi: CucreMaTnyeckas npopadoTka KOHCTIEKTOB
3aHATHH, yueOHOI TuTeparypsl (110 BompocaM K naparpadam, riaBaM yuyeOHbIX TOCOOuii,
COCTaBJIEHHBIM IIpernoasarenem). Iloaroroska k 1abopaTopHO-IIpaKTUYECKUM paboTam ¢
MCIIOJIb30BaHUEM METOIMYECKUX PEKOMEH Al IpernoaBares, 00paboTka pe3yiIbTaToB
aHaM3a, odopmiieHue 1a60paTOPHO-TIPAKTUUECKUX pabor. Brinonnenue
pacyeTHo-rpadguyeckux padbor. Pemenue 3amgau u ynpaxuenuit. Pabora co crpaBo4HoOn

nmuTepaTypoil. 3yueHue nononHuTenbHON uTeparypsl. M3yueHue HOBbIX IPUOOPOB

12

OK 01.; OK 02.; OK 07.; OK
09.; 11K 1.1.; 11K 1.2.; IIK 1.3.;
1K 1.4.; IIK 2.1; IIK 2.2.; IIK
3.1.

KoHncyabTauus: Buasl THTpOBaHuUs, ONPEIEICHUE HOHOB.

Bcero: MmakcumajJnHas

ayIMTOpHAas

12

72
64




3 YCJIOBUS PEAJIN3AIIAU ITIPOTPAMMBI YYEBHOM JTUCHUIIJIAHBI

3.1 MaTepuajibHO-TEXHUYECKOE o0ecrievyeHune
Jis peanu3any IporpaMMbl y4eOHON TUCIMITIIMHBI IPEAYCMOTPEHO HATMYNE CIIETYIOLTIX
CHeIHalIbHbIX TOMEIEHHI:

KaOuner «AHajiuTH4YECKAS] XUMUSD):

KOJIMYECTBO TMOCAMOYHBIX MecT - 30 mT., croyn ajs mpenogaBaTenss | miT., cryn s
npenoaasarens | mT., HoyroOyk Acer ENTE69CX-2117 lmur., npoektop Proxima XJ 1 mT., sxpan
1 mr., 3ByKoBbie KOJMOHKKM Microlab 2.0 solo4c 1 mT., mocka mapkepHas marHuTHas | 1mirT.,
TUJAAKTHYECKHUE TOCOOHSL.

I10:

1. Windows 8.1 (mpodeccuonanpHas nunensus Ne 45829305, 6eccpouHno);

2. MS Office 2010 pro (mumen3ust Ne 48958910, Ne 47774898, GeccpouHo);

3. FBreader (cBoGoaHOE);

4. WinDJwiev (cBoboaHOE);

5. Google Chrome, (cBoGoaHOE)

3.2 UudopmanmnonHoe obecriedyeHue peaan3anuu NporpaMmmbl

Jlis  peanm3ari  iporpamMmbl - yaeOHOro Tnipeamera OuOnmmorewnbii  ¢onx BBIY
YKOMILIEKTOBAH NEYaTHBIMU U AJIEKTPOHHBIMU H3IAHUSIMH.

O6yanOHIPICC$I M3 4YuCJia UHBAJIMAOB U JIUL C OTPAHUYCHHBIMU BO3MOXHOCTAMU 300POBbS
oOecreveHbl MeYaTHBIMU U (WJIHM) SJEKTPOHHBIMU OOpa30BaTeIbHBIMU pecypcamMu B ¢opmax,
AIAIITUPOBAHHBIX K OTPAHUYCHUAM UX 3JOPOBbA.

OcHoBHasi iuTeparypa
1. Bacuises B.I1. Aunamutnueckas xumust. B 2-x ki, KH.2. ®u3uKko- XUMHYECKHE METOIbI
ananm3a: yueOnuk / B.I1. Bacunbes. - M.: Jlpoda, 2019. - 383 c.
2. bapkosckuit E.B. Ananutnueckas xumus: yae6. nocodue / E.B. bapkosckuii, C.B. Tkaues. -
M.: Bercii. mikonaa, 2019. - 351 c.

JlonoTHUTEILHAS JJUTEpPaTypa
1. AHanuTHUYECKass XUMUS: YUeOHUK JUIsl CpeaHEero MpodecCHOHATBFHOT0 00pa3oBaHus / O Pe/l.
A.A. Nmenxko.- M.: Axkagemus, 2019.- 320 c.

JIEKTPOHHBIE PeCypChI
1. KynpsimoBa A.A. XuMHUECKHE PEAKIIMK B aHATUTHYECKOW XUMHUH C TIPUMEpaMH U 3aJjauaMu
JUISL CAMOCTOSITENIbHOTO pelieHus: yuyeonoe nocodue /A.A.Kyapsamosa. — Camapa: PEABI3,

2020. -http://www.iprbookshop.ru/10157.html
2. Amnanurtudeckas xumus: yuebHoe nocodue / O.b. Kykuna u np. — Boponex: Boponexckuit

TOCYapCTBEHHBI apXUTEKTYPHO-CTPOUTENbHBIH yHHBepcuteT, ObC ACB, 2019. - http:
[lwww.iprbookshop .ru/30833 .html
3. Amnamutudeckas xumus: ydebHoe mocobue / A.M. AnapueB ap. — HoocuOupck:

HoBocubupckuii rocyaapcTBeHHbIH TeXHUYecKuit yauBepcutet, 2019. - http: //www.iprbookshop
.ru/44656. html

4. Amnanutuyeckas XxuMus. OU3NKO-XUMHYECKUE U (PU3HIECKUE METOIBI

aHanmza: ydebnoe mocobue / H.M. MoBuan u np. — Kazanb: KazaHckuii HalmoOHATbHBIN
MCCIIEIOBATENIbCKUI TEXHOJIOTMYECKUH yHUBEpcHuTeT, 2019. -

http: //www.iprbookshop .ru/61958.html

5. Ananutnyeckas xumus: yueonnk / Bepmuaun B.U., Bnacosa 1.B., Hukudoposa 1. A. - CII6:



http://www.iprbookshop.ru/10157.html
http://www.iprbookshop.ru/30833.html
http://www.iprbookshop.ru/30833.html
http://www.iprbookshop.ru/44656.html
http://www.iprbookshop.ru/44656.html
http://www.iprbookshop.ru/61958.html
https://e.lanbook.com/book/97670%23book_name
https://e.lanbook.com/book/97670%23authors

Jlans, 2017. -https://e.lanbook.com/reader/book/97670/#1

6. Ananutudeckas xumust: Yueouuk / Mosuan H.U., Pomanosa P.I'., 'opOynosa T.C. u ap. -..:HU
4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJINHBI

Pe3yabTarnl 00yyeHus

Kpurepum ouenkn

MeToabI OLIEeHKH

YMETh:

OnuceIBaTh MEXaHU3M YpoBeHb MPaBUJIILHBIX | IPOYKTUBHBIC
XUMHYECKUX peaKIuit OTBETOB MpPHU IMHUCbMEHHOM W | 3ajaHus  (3a7a4H)
KOJMYECTBEHHOTO M  KayeCTBEHHOI'O | yCTHOM KOHTPOJE, YETKOCTh | aKTUBHOE y4acTHE B
aHaJIu3a; U3JI0KEHUS Marepuania. | XoJe 3aHATUS;
beictpoTa  OopueHTanMM B | YCTHBIH u
MPEACTABISIEMOM MaTepHalie, | MUCbMEHHBII
ObIcTpOTa peaKIuu Ha | Ompoc;
O60CcHOBBIBaTH BHIOOP BOIIPOCBHI. [TpaBUABHOCTB, | MPOAYKTUBHBIC
METOJWKHA  aHaju3a, pPEaKTUBOB M | IIOJIHOTA BBINIOJIHEHHU | 3a/laHus  (3a7a4H)
XUMUYECKON anmnaparypsl 0 | 3aJaHuH, TOYHOCTb | aKTHBHOE Y4acTHE B
KOHKPETHOMY 3a/1aHUIO; bopMyITUPOBOK, TOYHOCTb | XOJI€ 3aHATUS;
pacyeTos, COOTBETCTBUE | YCTHBIM u
TpeOOBAHUSM. MMUCbMECHHBIN
OTpocC;
TOTOBHTH PAaCTBOPHI 3aJaHHOM MPOJYKTUBHBIE
KOHIEHTPALUU; IPOBOINUTH 3ajaHus  (3aga4n)
KOJMYECTBEHHbII M  KaueCTBEHHBIN TectupoBanue
aHaJINU3 C COOJIIOICHUEM MTPaBUJI TEXHUKU
0e30IMacHOCTH;
KOHTPOJIMPOBATH U OIICHUBATH MPOIYKTUBHBIC
MPOTEKAaHNE XUMHUUYECKUX 3amaHus  (3ama4n)
MPOIIECCOB; TMPOBOAWTH PacCyeThl IO OTtBeThI Ha
XUMHUYECKUM (popMysam u KOHTPOJIbHbBIE
YpaBHEHUSM PEAKIIHil BOITPOCHI
MPOYKTHUBHBIE
3amaHus  (3agaun)
Ananutuueckas
oOpaboTka
uHpopMauu
3HATh:
AHATUTUYECKYIO KJTaccu(PUKAIo HOHOB; | ONTUMATBHOCTh BbIOOpA | MPOIYKTUBHBIC
croco0o0B JIEWCTBHI, METO/IOB, | 3aMaHus (3a/1a4N)
MOCJIEI0BATEIbHOCTEN COCTAaBJICHHE
JICCTBHUH. COOTBETCTBHE | CXEMBI,  TaOJHIIBI,
TpeOOBaHUSIM  WHCTPYKIHH, | KAPTOUKU-33JaHUS
pETIIaMEHTOB, AHaUTHYECKAs
paIoHaIbHOCTh  JCWCTBHIA. | 00paboTka
TounocTh pacro3HaBaHus | ”HPOPMAIUH
amnmapatypy M TEXHHKY BBIOJHEHHS | IPOOJIEMHBIX  CUTyallUd B | IPOJYKTHBHBIC
aHaJIN30B; Pa3IMYHBIX KOHTEKCTaX. 3amanus (3a1a49n)
AIEKBaTHOCTD aHajn3a
3HAYCHUEC XUMHUYECKOI0O aHanun3za, | CJIIOKHBIX CI/ITyaHI/Iﬁ pH | IpOAYKTHUBHBIC



https://e.lanbook.com/reader/book/97670/%231

METO/IbI Ka4eCTBEHHOTO u
KOJIMYSCTBCHHOTO aHaJn3a XUMHYSCKUX
COECIUHCHMIA,

TEOPETHYECKHE OCHOBBI XHMHUYECKHX U
¢u3MKO-  XMMHYECKHX  IPOIIECCOB;
TEXHHUKY BBIITOJHEHUS! AHAJIM30B; THIIbI
OIMOOK B aHAIH3E

3HAYCHHE XUMHYECKOTO aHajan3a,
METO/JIBI KauyeCTBECHHOI'O n
KOJIMYECTBEHHOTO aHaJIM3a XUMHWYSCKHX
COCJIMHEHM;

TEOPETHUYCCKHE
aHajau3a;

OCHOBBI MCTOO0B

TCOpeTI/ILIGCKI/Ie OCHOBBI XMUMHYCCKHX H
(1)I/I3I/IKO' XUMHYCCKHUX IMponIeCCoOB;
TCXHUKY BBIIIOJIHCHUSA aHAJIW30B; THIIbI
OIINOOK B aHaJIN3c,

YCTPOHCTBO OCHOBHOTO J1aOOpaTOPHOTO
o0opymoBaHMST W TpaBWIa  €ro
IKCILTyaTal[iH

pelieHun 3a1au
podecCHOHATBLHOM
JESITEIbHOCTH,

3¢ (HEeKTHBHOCTH TIOUCKA.
TouHocTh ornpeaeneHus
HUCTOYHUKOB HYKHBIX
pECypCoB.

TOYHOCTh OLIEHKH IUIIOCOB M
MHUHYCOB MIOJIyY€HHOTO
pe3ynbTaTa, CBOEro IUIaHA U
ero pean3anuu,
IPEITIOKEHUE KpUTEpPUCB

OIICHKH M PEKOMEHJAlUN M0
VIIYYIICHHIO TIJIaHa

3amanus  (3ama4n)
aKTUBHOE y4acTHE B
xXoJe 3aHATHUS,
YCTHBII u
IMMChbMEHHBIN
OTpoc;

AKTUBHOE y4acTHE B
X0J¢e 3aHTHUS;
YCTHBIN u
MHACHMCHHBIN
OTIpoC;
MPOIYKTUBHBIC
3amanus  (3a/1a4n)
aKTUBHOE y4acTHE B
xXoze 3aHATHUS,
YCTHBIN "
MYMCHbMEHHBIN
OTpocC;
MPOJIYKTUBHBIE
3ajaHus  (3agadn)
aKTUBHOE y4acTHE B
X0J¢e 3aHATUS;
YCTHBIN u
MMACBMEHHBIN
omnpoc;
MPOIYKTUBHBIC
3amaHus  (3ama4n)
aKTUBHOE y4acTHE B
X0Je 3aHSTHUS,
YCTHBIN "
MMHMChbMEHHBII
OTIpOC;
MPOIYKTUBHBIC
3amaHus  (3amaun)
BBIIIOJTHEHHE
HCCIIEI0BATENbCKON
TBOPYECKON
paboTHI.

JIJis OLIEHKHM JOCTHKEHUsI 3aINIAHUPOBAHHBIX PE3yNbTaTOB OOYYCHHS IO TUCIUILUINHE
pa3paboTaHbl KOHTPOJIHHO-OIIEHOYHBIE CPEACTBA JUIsl TPOBEACHHS TEKYIIETO KOHTPOIS |
MIPOMEKYTOUHOM aTTeCTaI[H, KOTOPbIE MPHJIAratoTcs K paboueit mporpaMme AUCIUTLITHHBL.




MMNHOBPHAYKHN POCCHUA
BJIAJJUBOCTOKCKHWI I'OCYJIAPCTBEHHbBIN YHUBEPCUTET

OOHA ONEHOYHLIX CPEACTB

TUTSL TIPOBEICHMS TEKYIIIETO KOHTPOJISI M MPOMEXKYTOUYHOU aTTECTAIIHH
10 Y4eOHOU TUCITUTIIINHE
OI1.03 AxanuTuueckass XuUMHUS

MPOTPaMMBbI TOJATOTOBKHU CIICIIUAIIUCTOB CPEAHETO 3BeHA /
KBATM(UIIUPOBAHHBIX pab0YMX U CITYKaIIHX

18.02.12 TexHOJI0THS AHATUTHYECKOTO KOHTPOJISAA XUMHYECKUX COeTHHEeHUii/
TEeXHHUK

dopma oOydeHUs: oyHas

Haxonka 2025



OueHoYHbIE CpeICTBA JIs MIPOBEACHUS TEKYIIETO KOHTPOJS U MPOMEXYTOYHOM aTTecTaluu 1o
yueOHoi mucruuimHe OI1.03 AnanuTthueckas XuMus pa3paboTaHbl B COOTBETCTBHH C
tpeboBanusimu  OI'OC CIIO mno cneumansHoctn / mnpodeccun 18.02.12  Texnonorus
AQHAIUTUYECKOTO KOHTPOJISI XMMHUYECKUX COCIMHEHUIN/TEXHUK, YTBEPKACHHOTO MPUKA30M
Muno6puayku P® ot «09» nekabps 2016 r. Ne 1554, mpumepHoil 00pa3oBaTelbHON
IIporpamMmMoii, pabouei mporpaMmMoi y4eOHOM TUCIUTLTAHEI.

PazpaboTtunk(un): E. b. boxxok, npenoxaBatens ¢unmnana «BBI'Y» B r. Haxoake

PaccMoTpeHo u 0100peHo Ha 3aceaHuu IIUKJIOBOM METOINYECKONH KOMUCCHH
ITporokon Ne 9 ot «17» mas 2025 r.

[Tpencenarens [THK B. B. Kynukosa
nOONUCD

PaCCMOTpeHO )51 O,Z[O6peH0 Ha 3aCCJaHuHn HpeﬂMeTHO-HHKHOBOﬁ KOMUCCHHU

IIpotokomn Ne OT « » 20 T.

IIpencenarens [NIK U.0. Pamunus

noonuce



1 O0mme cBegeHus

OneHouHbIC CpeACTBA MpPEIHA3HAYEHBI JJIsi KOHTPOJS W OIEHKA O0pa30BaTeIbHBIX
JOCTMDKCHUH  OOy4alomUXCs, OCBOMBIIMX THporpamMmy ydeOHod mucummumnabl  OI1.03
«AHanuTHYECKass XUMUSD).

OOC BKJIIOYAIOT B ce0s1 KOHTPOJIbHBIE MaTEPHAIIbI JJIs MPOBEACHUS TEKYIETO KOHTPOJIS
YCIIEBAEMOCTH U TIPOMEKYTOUHOM aTTECTAIlMU 0 TUCIUIUIMHE, KOTOopask MPOBOAUTCS B (hopme
apyrux Gopmax (YCTHBIH 0mpoc), Ik3amMeHa (C UCIOJIb30BAaHUEM OIIEHOYHOTO CPENICTBA - YCMHbLLL
onpoc 6 opme omeemos HaA 6ONPOCHI OULEMO8, YCMHbILL ONPOC 8 ¢hopme cobecedo8aHus,
BbINOIHEHUE NUCOMEHHBIX 3A0AHUL, MeCMUpOB8anue)

2 Ilnanupyemble pe3yJbTaTbl O0Y4YEeHHUS] 1O JAUCHUILIMHE, O0eclevYrBaKOIIHe
€3yJIbTAThl 0CBOEHHUS1 00Pa30BaTeJIbHON MPOrPaMMbl

Kon Kon
OK, | pe3ynbrara HanmenoBanue pe3yabTata 00yueHus
MK?! 06yuenus’
OK 01. OpranuzoBbIBaTh COOCTBEHHYIO JI€ATEIbHOCTh, BBIOMPATh THUIIOBBIE
OK 02. 31 METOABl M  CIOCOOBI  BBIMOJHEHUS TpodeccHoHaIbHBIX — 3ajad,
OK 07. OILICHUBATh WX () (HEKTUBHOCTH M KaYECTBO,
OK 09. 32 [IpuHuMaTh penieHus: B CTaHJAPTHBIX U HECTAHJAPTHBIX CUTYaLUsSIX U
HECTH 3@ HUX OTBETCTBEHHOCTb;
33 OcymiecTBISATh TOUCK W HMCIIOJIb30BaHUE MH(POPMAIK, HEOOXOIUMOM
s 3(QQPEKTUBHOTO  BBHINOJHEHUS  NPOo(ecCHOHANBHBIX  3ajad,
po(hecCHOHAILHOTO M IMYHOCTHOT'O Pa3BUTHS,
34 Hcnonb3oBate HMH(OPMAIIMOHHO-KOMMYHUKALIMOHHbIE TEXHOJOTMU B
poeCCHOHAILHON JESATENHHOCTH,
35 PaGorate B KOIJIEKTMBE W KoMaHAe, S(PQPEKTUBHO OOIIAThCS C
KOJJIETaMH, PYKOBOJICTBOM, IOTPEOUTEISIMH,
36 bpatb Ha ce0s OTBETCTBEHHOCTh 3a pPAa0OTy UJIEHOB KOMaHJbI
(TTOMYMHEHHBIX ), PE3YJIbTAT BBHITIOJTHEHHUS 3aIaHUH,
37 CaMocTOSITEIbHO  OMpEneNiATh  33Ja4d  NPO(PECCHOHANTBHOTO U
JUYHOCTHOTO PA3BUTHS, 3aHMMAThCA CaMO00pa30BaHUEM, OCO3HAHHO
IUIAHUPOBATh MOBBIIIEHUE KBAJTU(UKALIH;
38 OpueHTHpOBaTbCs B YCIOBHSAX YaCTOM CMEHBI TEXHOJOTMH B
npodecCHOHATILHOMN JIeTETbHOCTH,
[IKI1.1. Vi KonTponupoats 3 pexTruBHOCTH pabOTHl 000py10BaHUS;
[IK1.2. v2 ObecnieunBaTh  0O€30MacHYI0  OSKCIUTyaTalMio  OOOpyIOBaHUS U
TIK1.3. KOMMYHUKaIMI NPU BEACHUN TEXHOJIOTHUYECKOTO MpoLecca;
1IK1.4; V3 [MoarorasnuBath 06OpPYJOBAaHUE K HPOBEICHHIO PEMOHTHBIX paboOT
IK2.1; PasIMYHOIO XapaKTepa,
11K2.2; V4 KonTponupoBatb ¥ peryiaupoBaTh TEXHOJIOTMUECKUH PEXHUM C
1K 3.1. HCIOJIb30BAHUEM CPEJICTB aBTOMATU3ALIMHU U PE3YJIHTATOB AHAJIN30B
VY5 KoHTposMpoBaTe KaueCTBO CHIPbS, MOIYYAEMBIX TPOTYKTOB
Y6 KoHTtponnpoBate pacxos ChIpbs, MPOAYKIIUH, PEareHTOB,
KaTaJIn3aTOPOB, TOIUIMBHO-IHEPIe€TUYECKUX PECYPCOB
v7 AHaIM3UpOBaTh MPUYUHBI OTKa3a, TOBPESXKIACHUS TEXHUYECKHX
YCTPOMCTB ¥ NPUHUMATh MEPHI 10 UX YCTPAHEHUIO,
Vg AHaIN3UPOBATh MPUYMHBI OTKJIOHEHUS OT PEKUMa TEXHOJIOTUYECKOTO
npolecca 1 IPUHUMATh MEPBI 110 UX YCTPAHEHUIO




Kon Kon
OK, | pe3ynbrara HaumenoBanue pesyabTata 00yueHus
MK?! obyueHns
V9 PazpabaTsIiBaTh MEpHI 1O MPEAYIPEKICHUIO HHITUICHTOB Ha
TEXHOJIOTHYECKOM OJIOKE
V10 Opranu3oBbIBaTh padOTy KOJUIEKTHBA U MOIEPKUBATh
npodeccuoHalbHbIE OTHOUICHHS CO CMEKHBIMH MOAPA3JICICHUSIMU
Vi1 ObecneunBaTh BBINOJIHEHUE MPOU3BOJICTBEHHOTO 33/1aHUS MO0 00bEMY
MIPOM3BOJICTBA M KAUECTBY MPOJYKTa
V12 ObecnieunBaTh COOJIIO/IEHUE MIPABHII OXPAHbI TPYAA, MPOMBIIUICHHOM,
MOYKapHOM M SKOJOTMYeCcKor 0€301acHOCTH

1

- 8 coomsemcmaul ¢ pabouel npocpamMmou y4eOHoU OUCYUNIUHbL

3 CooTBeTcTBHE OLIEHOYHBIX CPEACTB KOHTPOJIUPYEMBbIM pe3yJibTaTam 00y4eHust
3.1 CpencrBa, npuMeHsieMble /1J151 OLIEHKU YPOBHS T€OPeTHYECKOi MOATr0TOBKH

Kpatkoe Kox HaumeHnoBanue o1ieHOYHOTO
HanMEHOBaH . CpElCTBa U MPECTaBICHUE
ue pasjaena II),Ta}TIa [MokasaTenb? OBJIAICHUS ero B KOC®
MoxayJs) / e3yJbTaTaMu OOyUCHHS N
( TeZ/IH) o0yue pesy v Texkymmii  [[Ipomexyrouna
HHUS KOHTpOmb? | 51 arTecTarms®
JTACTTUTITAHBI
Pa3pen 1. KauecTBeHHBINH aHAJIN3
CriocoObI BBITIOJTHEHHS KAYECTBEHHBIX
peakuuii. /[eneHre KaTHOHOB HA
Bonpocwt na
AHATTUTUYECKUE TPYIIIIBI
9K3aAMEH
(KUCIIOTHO-OCHOBHAs KJIacCCU(PUKaUs
31 KaTHOHOB). Yemmuori Ilpumepwi
OO6m1ast XxapakTepruCTHKa KATHOHOB. onpoc mecmoswlx
I'pynnosoii pearent. M3yuenue 3a0anutl
XapaKTEePHBIX PEAKIUN HA KATUOHBI
cepebpa, cCBUHIIA. Y CIIOBHUS
Tema 1.1. BBINOJIHEHUS PEAKLUN.
AHamms 3aKOHBI MMpoLecca OCAKICHUS U
KaTUOHOB )]
pacTBOpeHus ocaakos. Ilepexon Yemmuou
onpoc
32 HOHOB M3 OCaJlKa B pacTBOpP. Peg) Bonpocwt na
echepam
[IpounsBenenne pacTBOPUMOCTH. P 9K3aMeH
COCTAaBJISITh U U300paxaTh Lipumepui
HEHACBIIEHHBIN, HACBIIIICHHBIN 1 mecm ng’lx
o Ilpaxmuuecka | 3qoanuil
TIEPECHINIEHHBIN PacTBOP.
Vi s paboma 1,2
OO0pazoBaHue 1 pacCTBOPEHUE OCATKOB. Teem
OKHUCIUTEITEHO-BOCCTAHOBUTEITHHBIC
peaKkiuu.
Tena 1.2 AHanuTUyecKas rpyIia aHuOHOB. Vemubtii Bonpocwl na
o XapaKTepI/ICTI/IKa AHHUOHOB. onpoc IK3AMEH
Ananmus 31 .
KATHOHOB coyieit 6apus u cepedpa. OO0rast Peghepam
XapaKTEPUCTUKA aHHOHOB IEPBOU Tecm Ipumepor




Kpatkoe Kox HanmenoBanue o1ieHOYHOTO
HaWMEHOBaH CPEICTBA U NPEACTABICHUE
pesyn 2 3
ue pasjaena rara TToka3zaTenp® oBiIameHus ero B KOC
Moyst) / e3yJIbTaTaMHu 00y4eHUS .
( TeZ/IH) oOyue pe3y v Texymunn  [[Ipomexxyrouna
HUS KOHTponp® | s aTTecTamus’
JUCHUTITUHBI
AQHAJIMTUYECKOM rpynmnsl. [ pynmnoBon mecmoebix
peareHT. 3a0anuul
KJIaCCU(UIIUPOBATH aQHWOHBI,
Vi OCHOBBIBASICb ~ Ha  pa3IMu4ud B
pacTBOPUMOCTHU
CIOCOOHOCTh ~ MPOBECTH  JIOTHYECKH
KJIaCCU(UKALINIO U U3y4yeHue
Y4 | xapakTepHbIX peakuuii Ha cynbdar,
cynb(puUT, THOCYNbdaT, KapOOHAT,
(dhochar aHUOHBI.
1 CnocoObl  BBIICTICHUS KATHOHOB U Bonpocwi na
aHnoHoB. Vx ananus. . 9K3aAMeEH
Yemuori
Tema 1.3. onDOC
Ananus P Ilpumepwi
N Peghepam
coneit . mecmogulx
Y1 | AHanu3 conu, pacTBOPUMOIL B BOJE. Tecm .
3a0aHull
Pa3nea 2. KosmyecTBeHHbIH aHAIN3
TeopeTnyeckre OCHOBBI
Tema 2.1 IPaBUMETPHUECKOro MeTo/a aHausa. | ¥ C/MHbll Bonpocei na
. onpoc
'paBuMeTpHY 310 | CymHOCTb rpaBUMETPHUYECKOTO Te€ " SK3AMEH
eCKUii MeTroza aHanu3a. Tumsl IIpumepor
IPaBUMETPUUYECKUX ONPENEICHUN. mecmoeblx
METOJ 3a0anuil
aHAJIM3UPOBATh OOJIACTh MPUMEHEHHS
aHaiuusa Ipakxmuuecka
Y 4 | rpaBUMETPUUYECKOTO METOo/a,
s paboma 3, 4
MIPEUMYIIECTBA U HETOCTATKH.
Teopetnueckue OCHOBBI
TUTPUMETPUUECKOTO METOJa aHaIM3a.
30 CymHocTh TUTPUMETPUIECKOTO
MeToaa aHaamn3a. Peakmuu,
WCTIONB3YEMBbIE B TUTPUMETPUUECKOM Bonpocwvl na
Tema 2.2 aHaluse. 9K3aAMEH
Turpumerpu Peakuun, HCIIOIb3yEMbIC B | Yemmuou
YECKHI TUTPUMETPUUECKOM aHaJIu3e. | onpoc IIpumepuot
MCTOX ANIapatypa M TexXHHKA BbITOTHEHHs | [ echepam mMecmosblx
aHajnnsa 36 TUTPUMETPUIECKOTO aHayIM3a. saoanul
Texnuka 0e30MacHOCTH npu
BBITIOJTHEHUH TUTPUMETPUUECKOTO
aHanu3a.  YCJIOBUA W IIPUEMBI
tutpoBaHus. [lpaBuna paboTel C




Kpatkoe
HAaUMEHOBaH
ue pasnena
(Momyns) /
TEMBI
JCITUTLIAHBI

Kon
pe3yn
pTaTa
00yue

HUS

HOK&?;&TGJ'IBZ OBJIaACHUA

pe3yibTaTaMu 00y4eHUS

HaumMmeHoBaHMEe OLIEHOYHOTO
CpelICTBa U MPECTABICHUE
ero B KOC®

Texymmui

KOHTP O.]'II)4

[Ipomexxyrouna
51 aTTecTanus’

IIUIIETKOM 1 OIOpETKOM. Y cTaHOBIIEHUE
MOMEHTa
9KBHBAJICHTHOCTH.

36

Pacuersl B THUTpUMETPUYECKOM
anaymmze. Knaccudukanus MeTo10B
TUTPUMETPHUECKOTO aHAIN3a B
3aBUCUMOCTHU OT TUIIOB XUMHUYCCKUX
peakiuii U MPHUEMOB ONPEICICHHUS.
[MpeumyiiiecTBa ¥ HETOCTATKH
METOJIOB.

\

[Ipurorosnenue pacTBOpoOB
MPUOIM3UTENBHON U TOYHOM
KOHIIeHTpauuu. KuciioTHo-ocHOBHOE
tuTpoBaHue. CyluHoCTh
KHMCJIOTHO-OCHOBHOT'O METO/1a aHAJIN3a.
Ob6nacte npuMeHeHus. Peakuun
HenTpanu3auuu. CTaHaapTHbIE
pactBopbl. MHAnKaTopsl. Beibop
HMHJUKATOPOB B KHUCIOTHO-OCHOBHOM
METO/IE aHAJIN3A.
OKuCINTENBHO-BOCCTAHOBUTEIIBHOE
Knaccudukanus meronon
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHOTO
TUTPOBAHUSA.

Paznen 3. Pu3znko-xuMuuecKne MeTo/AbLI AaHAJIN3A

Tema 3.1.
Onrnueckne
METO/IbI
aHaan3a

36

DOTOINEKTPOKOIOPUMETPHUUECKUI
(OTORIEKTPOKOIOPUMETPUUECKOTO
MeToza aHanuza. O0nacTh
npuMeHeHus. 3akoH byrepa -
JlambGepta - bepa, maremaTuyeckoe u
rpaduueckoe nzodpaxxenue. Beibop
yCIIOBUH ompeseneHus (CBeTopuIbTp,
KtoBeTa). KpuBble cBETONOTIIONICHHUS.
Mertonuka onpeaeneHus
KOHLEHTPALUN

BellecTBa B pacTBope. DoTo31EeMEHTHI,
OCHOBAHHbBIE HA BHEIIHEM U
BHyTpeHHEM (oTodpdekre.

Yemmuorii
onpoc
Peghepam

Bonpocwt na
9K3aMeEH

Ipumepwi
mecmosuix
3a0aHul




Kpatkoe Kox HaumenoBanue o1ieHOYHOTO

HanMCHOBAaH cpeacrTtBa U NpCACTaBJICHUC

€3y
ue pasjaena pesy. [Mokazares? OBJIageHUS ero B KOC®

pTaTa
(Momyns) / pe3yibTaTaMu 00y4eHUS .
TOMbL oOyue Texymunn  [[Ipomexxyrouna

JMCIIATITHHEL HHUA KOHTpO.]'II)4 s aTTeCTaI_[I/IH4

DOTOIIEKTPOKOIOPUMETPHI C OJHUM U
IBYMs OTO3JIEMEHTAaMH. Y CTPOHUCTBO
0€30MMacHOCTH MPU
(hOTOANEKTPOKOIOPUMETPUUECKUX
oTpeeNeHUsIX.

VYCTpoiCTBO U TEXHUKA U3MEPECHHUS.
TexHuka 6€30MacHOCTH NpU

V7 | HepenoMeTpUIeCKuX
TYpOUTUMETPUUIECKUX OTPECICHUSX.
JIFroMUHECIIEHTHBIA METOZ  aHalinu3a.

PedpakTomeTpuueckuii MeTo
aHaym3a. CylHoCTh
pedpakTOMETPUUYECKOTO METOAA
aHasnza. O6sacTh IPUMEHEHUS.
[IpenomiieHne cBeTa Ha rpaHULE ABYX
cpen. [lokazaTens npenomMiIeHus U ero

Peghepam

V8

3aBUCHUMOCTH OT Pa3JIMYHBIX
¢akTopoB. KauecTBeHHbIH 1
KOJIMYECTBEHHBIN

Konnykromerpudeckuii METONT
ananu3a. CynHocTh
KOHJIYKTOMETPHUIECKOTO METO/1a
aHasnuza. O6siacTh IPUMEHEHUS. Bonpocul na
Tema 3.2 OnexTpuyeckas MpOBOJUMOCTb. IK3aMeH
OJeKTPOXHM Crioco6bI TIPOBEIEHHUS Vemublii
NYECKUE 35 Ipumepwi
KOJIMYECTBEHHOT'O aHaJIN3a onpoc
METO/IBI mMecmosvlx
AHANM3A KOHJIYKTOMETPUYECKUM METOAO0M: sadanuii
npsiMast KOHIYKTOMETPHS,
KOHJIYKTOMETPUIECKOE TUTPOBAHHE,

BBICOKOYAaCTOTHOC TUTPOBAaHUC.

KoHnykToMeTpsl, UX YCTPOUCTBO.




Kpatkoe
HAaUMEHOBaH
ue pasnena
(Momyns) /
TEMBI
JCITUTLIAHBI

Kon
pe3yn
pTaTa
00yue

HUS

HOK&?;&TGJ'IBZ OBJIaACHUA

pe3yibTaTaMu 00y4eHUS

HaumMmeHoBaHMEe OLIEHOYHOTO
CpelICTBa U MPECTABICHUE
ero B KOC®

Texymmui
KOHTpOJIB

[Ipomexxyrouna
51 aTTecTanus’

36

TexHuka 6€301aCHOCTH pU
KOHJIYKTOMETPUYECKUX U3MEPEHUSIX.
[ToreHimomeTpuyecKuii METO
aHanuza. CyniHocTb
MIOTEHIMOMETPUYECKOT0 METO/1a
aHanuza. O6iacTe IPUMEHEHUSI.
VYpasuenue Hepucra. Dnexktpoab
cpaBHEHUs, TpeOOBaHMUS,
MPEAbSIBISIEMBIC K HUM.
WNHnukaTopHbIE 3JIEKTPOIBI, UX BHIOOD
B 3aBUCHMOCTH OT THIIA
ONpeJIEsIEMOr0 HOHA B pacTBOPE.
[ToreHmomeTpel, UX YCTPOMCTBO.
TexHuka 6€30MacHOCTH MPU
MOTEHIIMOMETPUUECKUX U3MEPEHUSX.

Peghepam

38

KauectBeHHbIE U

IKOJIMYCCTBCHHBIC OITPEACIICHUS B
nossiporpadguu. AMIepoMeTpuieckoe
ruTpoBaHue. CylniHOCTh METO/a,

[TUITBI KPUBBIX aMIIEPOMETPUYECKOTO
TUTPOBaHUsA. Annaparypa Jis
BBITIOJIHEHUS TIOJIIPOTpadUIecKoro
METO/a aHalu3a, MpocTeimas
rmossiporpaduieckasl yCTaHOBKA.
'YcTaHoBKa JUIsl aMIIEpOMETPUYECKOTO
tuTpoBaHus. TexHuka 6e30macHoCTH
[PY IPOBEIEHUH MOJISPOTrpapuuecKoro

METOJda aHaJIMn3a.

00J1aCTh IMPUMCHCHUA U IIPEUMYIICCTBA.

Ilpaxmuueck
as paboma 8
Jlabopamopm
as paboma
34

2 - o1 hopmynuposku noxazameneii ucnonb3oéamn noioxcenus Taxconomuu Brnyma.
3 - Oonomunmuwie oyenounvie cpedcmsa wymepyiomes, n-p: « Tecm Ne2y, «Koumponvnas paboma

Nody.

4 - ITpumepwr scex oyenounvix cpedcmes 0onvicHbL bblmb npedcmasnenvl 6 pazoeinax 5,6.
® - B ckobkax cnedyem yKazamo nyHKm pazoenos 5.6, 6 Komopom OHO Npedcmasieto.

3.2 CpeactBa, NpuMeHsieMble JIs1 OLEHKH YPOBHS IPAKTHYECKOH MOATr0TOBKH




Kpatkoe Kon HanmenoBanue o1ieHOYHOTO
HaUMCHOBAH | pesyy CpEICTBA U MPEJCTABICHUE €0 B
ue pasjzena [TokazaTens oBiageHus
/ pTaTa KOC
(MomyJist) pe3ynbTataMu o0y4deHus v
TeMEbl 00yue Texymuit [Ipomexxyrounas
JUCLUIUIMHBL | HHS KOHTPOJIb aTTecTanus
Pasjnen 1. KayecTBeHHbII aHAIH3
3amaun Ha BBIYUCIICHUE
31 KOHIICHTPALlUU HOHOB
BOJOpoAa, ruapokcuaa, pH
Tema 1.1 OﬂHp azc[ ’ 0 I(l)p 718, P Bonpocwi na
TBOPOB. 7
[TpakTryecko %3 SHI/IG xf p—— Tucomennviit | srzqmen
e 3austue No yHenr P P omuyem no Lpumepwi
32 | peakuuii KATHOHOB Pa3IUYHBIX .
1 npaKkmuyecKkou | Mecmosvix
AQHATTMTUYECKUX TPYIIIL. .
JIaGopatopHa pabome 3a0anuil
COCTaBJISITh
s pabora 1
y] | 7EKTPOHHO-HOHHBIC
ypaBHEHUS B KHCIION U
LIEJIOYHOM CpeJie.
XapaKTepHbIC PEAKINH
31 AHUOHOB PA3JIUYHBIX
AQHATUTUYECKUX TPYIII.
CobmnroieHue ycinoBui
BBIITOJIHEHUS PEAKUIUNA. 3aKOHBI
nporecca OCakIeHUs U Bonpocet na
32 . | oxzamen
Tema 1.2 pacTBOPEHUS OCAJIKOB. 3aKOHbBI | [lucbmennwiii Mpuneps
JlaGoparopHa omuem no
p a6l())Ta 2p Iepexoaa HOHOB U3 OCAJIKa B O i | MECTIO8EIX
p pacTBop. P 3a0anul
pabome
CrocoOHOCTE co3/1aBaTh
HEHACHIIIECHHbIN, HACBIIEHHbBIN
U MEPECHIILEHHBIN pacTBOP.
Y1 | Obpa3oBaHue 1 pacTBOpEHHUE
ocakoB. CylHOCTb
OKHCIIUTENBHO-BOCCTAHOBUTE
BHBIX PEaKIil.
XHUMHUYECKOE CTPOCHUE COJIH.
31 Bune! coneii. Ananus comnu, Bonpocwt na
Tema 1.3 pacTBOPUMOM B BOJE. Ilucomennviii | sx3aMeH
JlaGoparopHa 32 | KarnoHs! u aHHOHBI. omuem no
s pabota 3 CHOCOGHOCTS POBOANTD npaxkmuueckou | Ilpumepwi
y] | @HaIH3 COCTMHCHHH pabome MecmosblLx
3a0anutl
Paspen 2. KosmuecTBeHHBIH aHAJIN3
Tema 2.1 Pemrenne 3amaq no Bonpocul na
[TpakTHdecko 31 rPaBUMETPUYECKOMY METOAY . | ox3aMmen
Tucomennviu
e 3anarue Ne aHaJIN3a.
omuem no
2 Onpenenenue coJiepKaHus . | Ilpumepur
s npaKmuyeckou
JlaboparopHa y] | KPUCTAIM3ALMORHON BOTBI B | - mecmosuix
s pabora 4 KpHUCTaJJIOTUApAaTax (Ha P 3a0anuti
npumepe  cyiabara  menaw,




MPOBEACHUS UACHTHU(DUKAIIIT
BEIIleCTBa

Kpatkoe Kon HanmenoBanue o1ieHOYHOTO
HaUMCHOBAH | pesyy CpEICTBA U MPEJCTABICHUE €0 B
ue pasjzena [Tokazarens oBnaseHUs
/ pTaTa KOC
(MomyJist) pe3ynbTataMu o0y4deHus v
TeMEbl 00yue Texymuit [Ipomexxyrounas
JUCLUIUIMHBL | HHS KOHTPOJIb aTTecTanus
xJiopuza 6apust T.1.).
AHanu3upoBaTh U NPOBOJIUTH
y4 | OUPENENeHHe COepKatHs
Oapusi B TEXHHYECKOM 00pasiie
xJiopuza 6apus.
Pewenne 3anay Ha
MIPUTOTOBIIEHHE PACTBOPOB
32 | npubIM3HTEIHLHOU
KOHIIEHTPAILlUU, TOYHON
Tema 2.2 KOHIICHTPAIIUH.
Bonpocwt na
IIpakTruecko Pemenue 3anau no .
llucomennviii | ox3amen
e3ansTue No | Y 6 | TUTpUMETPUUECKOMY METOY
omuyem no IIpumeput
3 aHajau3a .
NPAKMUYecKol | mecmosuix
[Ipurorosnenue cTaHIapTHOTO .
pabome 3a0aHull
JlaboparopHa pacTBopa KUCIOTHI U3
s paborta 4 ¢dukcanana. OnpenencHue
VY7 KapOOHATHOM KECTKOCTHU BOJIBI.
Ornpenenenue menouYHOCTH
BoJbl. [Ipurorosnenue u
CTaHJIapTH3als pacTBOpa
Pa3nea 3. CoennHeHusi ¢ OAHOPOIAHBIMHU (PYHKIMAMHA
Nzydenne nmpubopos s
MPOBEACHUS
(hOTORNEKTPOKOIOPUMETPHUUEC
KO0 METOJIa aHaJn3a,
Tema 3.1 35 Bonpocwi na
- aKTI/IqéCKo JIIOMHUHECHEHTHOI'O METO/1a TTucomennviii | siczamen
p aHajusa, omyem no Ipumepwi
e 3aHsTue Ne .
4 pedpaKTOMETpHUIECKOTrO NPAKMUYecKol | mecmoswix
METO/ia aHaJIu3a. pabome 3adanuii
CIOCOOHOCTH OOBACHSATH
V7 paboty mpubops! 1ms

4 Onucanue Npoueaypbl OCHUBAHUS

Pesynprathl 00ydeHUS MO IUCHUIUIMHE, YPOBEHb C(POPMHPOBAHHOCTH KOMITCTCHIIUH
OLIGHUBAIOTCS MO  4YeThIpéX OalbHOM  IIKale OIEHKAMU:  «OTJIMYHO»,  «XOPOILIO»,
«yJIOBIICTBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHLHOY (10 OanbHON cucteMe. MakcuManbHasi CymMMa
0aJuIoB MO TUCIUIUIMHE paBHA 5 6ajuiam.)

Tekymast arTectanys Mo JUCHUILIMHE IPOBOANTCS C IEIbI0 CHCTEMAaTHYECKON POBEPKH
JNOCTIOKEHUH  oOyuatommxcsi. OObEeKTaMH  OICHWBAaHUS  SIBJIAIOTCSA: CTENEHb  YCBOCHHS
TEOPETHYECKUX 3HAHUH, YPOBEHb OBJAJCHUS MPAKTUYCCKUMH YMEHHSIMHU M HaBBIKAMH IO BCEM



BUJaM y4eOHOM paloThl, KauecTBO BBHIINOJHEHUS CaMOCTOSATEIbHOW paboThl, y4yeOHas
JTUCIUIUIMHA (aKTHBHOCTh Ha 3aHATHSIX, CBOCBPEMEHHOCTH BBHITIOJHEHHS PA3UYHBIX BHJIOB
3aJJaHuH, MOCEIIaeMOCTh BCEX BUIOB 3aHITUI 10 aTTECTYEMOU TUCIUIUINHE).

[Ipu mpoBeneHUU MPOMEKYTOUHON AaTTECTAIMH OIICHUBACTCS JIOCTIIKCHHUE CTYACHTOM
3alJIaHUPOBAHHBIX IO JTUCIUIUIMHE pPE3yJIbTaTOB OOYy4YEHHS, OOECIEeUMBAIOIIUX PE3YJIbTAThI
OCBOCHHSI 00pa3oBaTeIbHON MporpaMMbl B meioM. OIEHKa Ha 3a4eTe BHICTABISETCS C YYETOM
OLICHOK, MOJTyYEHHBIX MPU MPOXOKACHUU TEKYILEeH aTTeCTalllu.

OCHOBHBIE KPUTEPUU OLIEHKHU:

- KoHcniekTupoBanue 0,5 6aoB;

- aKTUBHOCTH Ha ypoke 0,5 0asuios;

- IIoceIaeMocTh 3auatui 0,5 6anios;

- BBITIOJIHEHUE WHIMBHUIyaIbHBIX JOMAIIHUX 3a1anuii 1 3apanue- 1 6a;
- BBIMIOJIHEHUE CAMOCTOATENHHOU paboThl 1 Oam;

- naboparopras padora 3 Oana;

- KOHTpoJbHas pabota 1 3ananue -1 6ann;

- y4acTue B Hay4HO-UCCIIeIOBATENIbCKOM padote 15 6amios;

- nuddepeHnmpoBanHbIii 3a4et 20 6amIoB.

Kpurtepnu onieHuBaHus YCTHOIO OTBeTA

(OLIEHOUYHBIE CPENICTBA: cobecedosanie, yCmHoe cooduerue)

S 6aniaoB - OTBET NOKa3bIBaeT NPOYHBbIE 3HAHMS OCHOBHBIX IPOLECCOB H3ydaeMOH
OPEeIMETHOW OO0JIACTH, OTJIMYAeTCs TIIyOMHOW M TIOJHOTOH pPACKpBITUS TEMBI; BIIAJCHUE
TEPMUHOJIOTMUECKUM aIlapaToM; yMEHHE OOBSICHATh CYIIHOCTb, SIBICHUH, IPOLIECCOB, COOBITHIH,
JieNaTh BBIBOJBI M OOOOIIEHMS, JaBaTh apryMEHTHPOBAHHBIE OTBETHI, NMPUBOIUTH MPHUMEPHI;
CcBOOOJIHOE BJIaJ€HHE MOHOJIOIMYECKON pPEeubl0, JIOTMYHOCTh M TOCIIEJOBATEIbHOCTh OTBETA;
YMEHHE MPUBOJIUTH IPUMEPBI COBPEMEHHBIX IIPOOJIEM U3ydyaeMoi 001acTH.

4 6anJa - OTBET, OOHAPYKUBAIOIMI IPOYHBIE 3HAHUS OCHOBHBIX IPOLIECCOB M3ydaeMOi
NPeIMETHOW OO0JIACTH, OTJIMYAeTCs] TIYOMHONW W TIOJIHOTOM pACKPBITHS TEMBI; BIaJCHUE
TEPMUHOJIOTHUECKUM aIlapaToM; yMEHHE OOBSICHATh CYIIIHOCTb, SIBIEHUH, IPOLIECCOB, COOBITHIHA,
JieNaTh BBIBOJBI M OOOOIIEHMS, JaBaTh apryMEHTHPOBAHHBIE OTBETHI, NMPUBOIUTH MPHUMEPHI;
CcBOOOJIHOE BJaJIeHME MOHOJOIMYECKON pEubl0, JIOTHYHOCTh M MOCJIEIOBATENbHOCTh OTBETA.
OpHaKo JIOITycKaeTcs OJ{HA - JIB€ HETOYHOCTH B OTBETE.

3 0ayu1a — OTBET, CBUJIETENILCTBYIOUINI B OCHOBHOM O 3HAHUU IPOLECCOB M3ydaeMOM
peIMETHON 00J1aCTH, OTINYAIOIIUNCS HEA0OCTATOYHON TTTyOMHOM U MOJIHOTON PaCKpPBITHUS TEMBI;
3HaHUEM OCHOBHBIX BOIPOCOB TE€OPHH; Cl1ab0 c(hOPMUPOBAHHBIMHU HaBBIKAMU aHAIN3a SBICHUA,
IPOIIECCOB, HEIOCTATOYHBIM YMEHHEM JaBaTh AapryMEHTUPOBAHHBIE OTBETHl M MPUBOAUTH
IPUMEPBI; HEJOCTATOYHO CBOOOJHBIM BIIQJICGHUEM MOHOJOTHUYECKOW PEUbl0, JIOTHIHOCTHIO U
MOCJIEI0BATEIbHOCTBIO OTBeTa. JlomyckaeTcss HECKOJIbKO OIIMOOK B COJEpXKaHUU OTBETA;
HEYMEHHE TPUBECTH TPUMEp pPa3BUTHs CHUTYallMH, MPOBECTH CBS3b C JPYTHMMHU AacleKTaMH
U3y4aeMoi 00JacTH.

2 0anaa — oTBeT, OOHApY)KMBAIOIIMK HE3HAHHWE MPOLIECCOB H3y4yaeMOW NpeAMETHOM
00J1acTH, OTIUYAIOUINICA HETTyOOKHM PpAacKpBITHEM TEMbl; HE3HAHHEM OCHOBHBIX BOIPOCOB
TEOpHH, HeC(OPMHUPOBAHHBIMHA HaBBIKAMH aHAIM3a SIBICHUH, MPOIECCOB; HEYMEHUEM J1aBaTh
apryMEHTHPOBAaHHBIE OTBETHI, CJIAObIM BJAJICHUEM MOHOJIOTHYECKOH peubl0, OTCYTCTBHEM
JIOTHYHOCTH W TIOCJIEI0BAaTeILHOCTH. JlOMyCKalTCsl cephe3HbIe OMMOKU B COJIEPKAHUN OTBETA,
HE3HaHHE COBPEMEHHOM MPOOIEeMAaTUKN U3ydaeMOi 00JIaCcTH.

Kpurtepun oneHuBaHusi NHCbMEHHOM padoThI



(oueHOUYHBIE CpeacTBa: pegepam, KOHCNneKm, KOHMPOTIbHASL paboma,
pacyemno-epagpuyeckas paboma, 00K1ad (coobujerue), 8 Mom 4ucie blNOJHEeHHbI 8 hopme
npesenmayuu, meopueckoe 3a0aHue).

5 0a/uI0B - CTYIEHT BBIpa3WJ CBOE MHEHHE 1O C(HOPMYIMPOBAHHOW Mpobdieme,
apryMeHTHPOBAJl €ro, TOYHO OIPE/ENB ee coJiepkaHue u cocrapistomue. [Ipodnema packpeita
MOJIHOCTBIO, BBIBOABI O0OCHOBaHBI. [IpuBeACHBI JaHHBIE OTEYECTBEHHOH U 3apyOe:KHOM
JUTEepaTyphl, CTATHCTUYECKUE CBEACHUs, WH(OpMalKs HOPMAaTUBHO-IPABOBOIO XapakTepa.
CryneHT BiiazieeT HaBBIKOM CaMOCTOSATENBHOM pabOTHI 110 33JaHHOM TeMe; METOAaMU U IPHEeMaMu
aHaJIM3a TEOPETUYECKUX W/MIU MPAKTHUUECKUX AacleKTOB H3ydaemMon oOmactu. PaKkTUYECKUX
OmMOOK, CBSI3aHHBIX C TIOHMMaHWeM TpoOJieMbl, HeT; rpaduuecku padota odopmieHa
MPABUJIBHO.

4 oOanna - paboTra XapaKTEpHU3yeTCs CMBICIOBOM IIEJIBHOCTBIO, CBA3HOCTBHIO H
MOCIIEA0BATEIHHOCTRIO M3JI0KEHHS; JOMYyIIeHO He Oonee 1 omuOKM Mpu OOBSICHEHUU CMBICIIA
WM cozepkanus mpoonemsl. [Ipobnema packpsita. He Bce BEIBOJIBI ClleaHbl W/WIIM 0OOCHOBAHBI.
Jns  apryMeHTanuu TOpPUBOJATCS JaHHBIE OTEUECTBEHHBIX U 3apyOekHBIX aBTOPOB.
[IposeMOHCTPUPOBAaHBI HUCCIEIOBATEILCKUE YMEHHS U HaBbIKM. DaKTHYECKUX OIIMOOK,
CBSA3aHHBIX C TIOHMMaHueM MpoOsieMbl, HeT. [lomymieHsl ojHa-ABE OMMOKKA B O(OpMIEHUU
paboThL.

3 0as1a — CTY/ICHT IPOBOAMT JOCTATOUHO CAMOCTOSITEIbHBIN aHAIU3 OCHOBHBIX ATAIOB U
CMBICIIOBBIX COCTABJIIONIUX TPOOIEMbI; TOHUMAeT O0a30BbIE OCHOBBI M TEOPETHYECKOE
o0ocHOBaHUE BBIOpaHHOH Tembl. [IpoOiema packpbiTa HE MOJHOCTHbIO. BBIBOIBI HE CHENaHBI
U/WIM BBIBOJIBI HE 000cHOBaHbI [IpoBeeH aHamn3 mpoOieMsl 6€3 MPUBICUEHHS JOTOTHUTEIHHON
mutepatypsl. JlomymeHno He Oonee 2 OmUMOOK B CMBICIE WM COAEPKAHUU TMPOOJIEMBI,
odopmiieHuH paboTHI.

2 Hanaa - pabora mpejcTaBiseT coOON MepecKa3aHHbIM WK MOJHOCTBIO MEPeNyCaHHbIHN
HCXOJIHBIN TEKCT 0e3 KakuxX Obl TO HU OBIO KOMMEHTapueB, aHau3a. He packpeita cTpykTypa u
TeopeThyeckas cocrapisiomas Tembl. IIpoGirema He packpbiTa. BBIBOABI OTCYTCTBYIOT.
JomymieHo Tpu i 6ojee Tpex OMMOOK B CMBICTIOBOM COJIEPKaHUU PacKpbIBAEMOM poOIeMEbl, B
odopmiieHnH paboTHI.

KpnTeplm OLICHUBAHUA TECTOBOI'O 3aJJaHUA

Onenka Omauuno Xopouio Yooenremeopumenvno | Heyooenemeopumenvro
KommuectBo o
o ot 81% 1o o o
IIPABUJIBHBIX 91% un=> 909 % He meHee 70% Mmenee 70%
OTBETOB !

KpuTtepuu BbICTAB/IeHHSI OLEHKHU CTYIEHTY HA dK3aMeHe

(OLICHOYHBIE CPENICTBA: YCMHbIL ONPOC 8 YOpMe 0OMEemos Ha BONPOCHL OUNEMO8, YCIHbLL
onpoc 6 ghopme cobeced08aHus, bINOIHEHUE NUCOMEHHBIX PA3HO YPOBHEBbIX 3a0ay U 3a0aHUll,
KOMNIEKCHAs pacyemuo-gpagpuueckasn paboma, meopueckoe 3a0anue, Kelc-3adaud, nopmaeonuo,
npoexkm u m.n.)

Onenka no
IPOMEKYTOYHON XapakTepHucTHKa KauecTBa c(hopMUPOBAHHOCTH KOMIIETEHIUHA
aTTeCTaINH
CryneHT AeMOHCTpHpPYeT C(OPMHUPOBAHHOCTH AUCIHUILTUHAPHBIX
«3a4TeHO» / KOMIIETCHIIM  Ha  TPOABMHYTOM  ypOBHE:  OOHapyKHBaeT
«OTITUYHOY BCECTOPOHHEE, CHCTEMAaTH4Yeckoe M TIIIyOOKOoe 3HaHue Y4eOHOro
MaTepraa, yMeeT TECHO YBSA3bIBATh TEOPHUIO C NPAKTHKOMN, CBOOOIHO




CIpaB/IseTCA C 3aJadyaMH, BOIPOCAMU U JPYITMMU  BHIAMHU
IIPUMEHEHHUsI 3HAHWM, NPUYEM HE 3aTPYAHSETCS C OTBETOM IIPU
BUJIOM3MEHEHUH 3aJaHUM, IPaBWJIBHO OOOCHOBBIBAET IIPUHATOE
peuieHue, BIIAJEeT Pa3sHOCTOPOHHMMM HAaBBIKAMM U IIpHUEMaMH
BBIITOJIHCHUS IIPAKTUYCCKUX 3a/]1a4.

CryneHT AeMOHCTpUpyeT CGHOPMHUPOBAHHOCTH IUCIUTUTMHAPHBIX
KOMITETEHIIMI Ha 0a30BOM ypOBHE: OCHOBHBIC 3HAHHS, YMEHHS
OCBOEHBI, HO JIOMYCKAIOTCSI HE3HAYUTEIbHBIC OIMTMOKH, HETOYHOCTH,
3aTpyAHEHUS NIPU AHATUTHUYECKUX OINEpalUsX, IEPEHOCE 3HAHUN U
YMEHHI HAa HOBBIE, HECTAHIAPTHBIE CUTYALIUU.

«3a4TeHo» /
«XOpPOIIIO»

CtyneHT aeMOHCTpUpyeT CGHOPMUPOBAHHOCTH IUCHUIUTMHAPHBIX
KOMIIETEHIIMI Ha [OpOrOBOM YPOBHE: HMEET 3HaHUS TOJBKO
OCHOBHOIO Marepuaja, HO HE YCBOWJ €ro Jerajeid, B XOoJe
KOHTPOJIBHBIX MEPOTIPHUIATUHN JOMYCKAIOTCS 3HAYUTEIbHBIC OIINOKH,
HEJOCTaTOYHO  MpaBHIbHbIE  (DOPMYIHPOBKH, HapyILIEHUs
JIOTUYECKON TOCJIEI0BAaTEIbHOCTH B H3JI0KEHUU IPOTrPaMMHOIO
Marepuana, HUCIbITBIBAET  3aTPyIHEHHS] NPU  BBIIOJTHEHUH
MPaKTUYECKUX paboOT, MpU ONEPUPOBAHUM 3HAHMSIMH U YMEHUSMU
IIPU UX NIEPEHOCE Ha HOBBIE CUTYAIINH.

«3a4TEHO» /
«yIIOBJIETBOPUTEIILHOY

CryneHT aeMOHCTpUpyeT Cc(GOPMUPOBAHHOCTh JAHUCLUUIUIMHAPHBIX
KOMIIETEHIIMII Ha YPOBHE HMIKE MOPOTOBOTO: BBIABJISETCS IOJIHOE
«HE 324TEHO» / WJIY NIPAKTHYECKU IIOJIHOE OTCYTCTBHE 3HAHWM 3HAYUTEIBHOM 4aCTH
«HEYAOBIETBOPUTENIBHO» | IPOTPAMMHOIO MaTepuala, CTYIEHT JAONYCKAaeT CYLIECTBEHHBIE
OLIMOKH, HEYBEPEHHO, C OOJIBIIUMHU 3aTPyJHEHUSIMU BBIOJIHSAET
IIPAKTUYECKHe padOThl, yMEHHs U HAaBBIKU HE C(HOPMUPOBAHBHI.

5. OuneHovHble cpeacrea AJisi MpoOBECACHUSA TeKyIlIeﬁ aTrrecranmumn

5.1 3apanus 11 NPOMEKYTOYHOI0 KOHTPOJIS
4 CEMECTP

3agaHus ¢ BLIOOPOM OJIHOI0 BAPHAHTA OTBETA

IIpounTaiite Bonpoc u BbiOepuTe OAMH BAPHUAHT OTBETA.

1.Korna B rereporeHHOM CUCTEME pacTBOpa HACTyMaeT JUHAMHUECKOEe paBHOBECHE?

A. KOr/1a JIEKTPOJIUT PACTBOPHJIICS ITOJIHOCTBIO

B. Koraa 31eKTpoJuT BhINAaeT B 0CATI0K

C. xor/ia KoJI4eCTBO HOHOB YXOASAIINX C IOBEPXHOCTH KPUCTAJIa B paCTBOP PABHO KOJUYECTBY
MOHOB BO3BPAIIAIOIINUXCS HA 3Ty MOBEPXHOCTh

D. xorna >eKTpoJIUT HE pacTBOPSIETCS

2.MI3MeHuTcs 1 KOHILIEHTpanus HeauccormupoBanHbix Moniekyn CH3COOH, ecnu B pactBope

W3MEHUTH KoHIIeHTpaIruio nonoB H+ nomu CH3COO ™?



A. He u3MeHuTCs

B. usmenurcs.

C. yBenmuuurcs

D. ymenbmuTcs

5 CEMECTP

3.Kax auccomumnpyert Boga?

A. B OueHb HE3HAUUTETILHOW CTENEeHU
B. momHOCTBIO

C. He nuccouuupyer

D. B GoJIbIIIEl CTEIIEHA

4.Yemy paBeH BOAOPOIHBIN MoKazareiab pH?

A. —Ig[OH-]
B. —lg[H+]
C. —log[H+]
D. Ig[H+]

5.Uemy paseHn pH B mienouHoii cpezae?

A7

B.5

C.9

D.3

3AJJAHUE HA YCTAHOBJIEHUE COOTBETCTBUS

4 CEMECTP
6. IIpounTaiiTe 3aJaHHe H YCTAHOBUTE COOTBETCTBHE MEKIY MO3UIHSIMH,

npeacraBJi¢HHbIMHA B JICBOM H IIPaBOM CTOJIﬁIIe:

K knaccudukamnmm MeTo10B A-KaTHOHOB
KaueCTBEHHOT'0 aHAJIN3a HE b -annonoB
OTHOCHUTCSI METOJ aHAJIU3A: B-pactBopenue ocaaka

I'-kaTMOHOB U aHHOHOB

5 CEMECTP



1. HpoanaiflTe 3aJaHUEC U YCTAHOBUTE COOTBETCTBUEC MEKAY NMO3NIIUSIMHA,

NnpeacraBjJ€HHBIMUA B JIEBOM U IIPpaBOM CTOJ'IﬁIIe:

K anpamuTraeckum peaKuusm, A'OC&)KI[CHI/IC
IIPOBOAVMBIM «MOKPBIM IIYTEM
HEJIB3s OTHECTHU PCAKIHIO:

b-okpammBanue niaameHu
B-u3menenue okpacku
MHJIUKaTopa

['-ocaxneHue 1 OKpalMBaHue

IIJ1aMCHH

8. IIpounTaiiTe 3aJaHHe U YCTAHOBUTE COOTBETCTBHE MEKIY MO3HLIUSMH,

NnpeacraBj¢HHbIMU B JICBOM U IIPAaBOM CTOJIﬁIIe:

Brinmapusanue pactBopoB A-TIOBBIIIIEHHE KOHLIEHTPALUU
IIPOBOJIAT C LEJBIO: pacTBOpOB

b-noHwxaHue KOHLEHTpaLuH
pacTBOpOB

B-otzaenenne KaTHOHOB OT
aHUOHOB

I'-noBbIIIEHNE ¥ TOHWKEHHE
KOHIIEHTpAIlUU PaCTBOPOB

3AJAHUSA OTKPBITOI'O THIA (OTKPBLITBHIM OTBET, BE3 BbIBOPA
BAPUAHTOB)
4 CEMECTP

9. IIpounTaiiTe Bonpoc u 3anuiuuTe oTBeT. Kak moapasnensercss 00bEMHBII METO aHATTN3a T10
XapakTepy NPOTEKaHUs PeaKuii?

10. IpouuTaiiTe Bonpoc u 3anuummTe oTBeT. Kak Ha3bIBaeTcs pacTBOP, KOHIIEHTpALUs
KOTOPOTO M3BECTHA C TOYHOCTBIO JI0 YETHIPEX 3HaYANMX QP (C TOYHOW U3BECTHOU
KOHIICHTpAIUEH )?

5 CEMECTP

11. IpouuraiiTe Bonpoc U 3anuummMTe oTBeT. Kakue BeriecTBa UCIOIb3YIOTCS B KaUeCTBE
YCTaHOBOYHBIX IPU ONPEIEICHUN KOHLIEHTPAui OCHOBAHUI?

12. IIpounTaiiTe Bonmpoc u 3anumuTe 0TBeT. Ha 0OCHOBE Kakoro 3akoHa MPOU3BOISATCS BCE
pacuéThl B KOJIMYECTBEHHOM TUTPUMETPUYECKOM aHAINU3E?

13. IIpouuTaiiTe Bonpoc u 3anummuTe 0TBeT. Hekas peanpHas Win yclOBHAS €IUHUIIA,



YHUCJICHHO 5KBUBAJICHTHAsA OJHOMY IIPOTOHY B I[aHHOI\/JI PCaKku KUCJIOTHO-OCHOBHOI'O

TUTPOBAHUS WIH OJTHOMY JIEKTPOHY B JAHHOM PEaKIIMU OKUCIIEHUA-BOCCTAHOBIECHUS?

5.2 3AJIAHUE HA YCTAHOBJEHUE NOCJTEJTOBATEJBHOCTH

OcymecTBUTE HENOYKH MpeBpalleHnit
4 CEMECTP
14. Cu -> CuO -> CuCI2 -> Cu(OH)2 -> CuQ -> Cu -> CuS0O4 -> Cu(OH)2 -> Cu(NO3)2 -> CuO

5 CEMECTP

15. C->C02->Na2C03->BaC0O3->C0O2

16. CaCO3—CaO—CaC,—Ca(OH),—Ca(HCOs3)

5.3 IlpakTHyeckue 3a1aHusI
4 CEMECTP

IIpakTuyeckas padora Ne 1 OnpezneneHue cofep>KaHusi KPUCTATU3AIIMOHHON BOJIBI B
KpUCTAIJIOTHApaTax (Ha npumepe cynbhara Meau, Xjaopuaa oapus 1.1.).

IIpakTuyeckas padora Ne 2. M3ydyeHne xapakTepHBIX peaKkIMi KATHOHOB Pa3IUYHbIX
AQHAJIUTUYECKUX TPYIIIL.

S CEMECTP

IIpakTnyeckas padora Ne 3. AHanu3 U IpOBEIEHUE ONpeEAEICHUs CoepkKaHus 6apus B
TEXHUYECKOM 00pasiie xjopuaa oapus.

IIpakTuyeckas padora Ne 4. XuMnuueckoe CTpOeHHE conu. Buel coneil. Ananns comu,
pPacTBOPUMOM B BOJIE.

IIpakTnyeckas padora Ne 5. VM3yyenue npuOOpoB A IPOBEACHUS
(OTOIIEKTPOKOIOPUMETPUIECKOTO METO/1A AHAIH3a, TFOMHUHECLIECHTHOTO METO/Ia aHAJIN3a,

pedpakTOMETPUUECKOI0 METO/Ia AaHATTN3a.

5.4 KonTpoJbHbIe padoThl
Penrenue 3agauq:

4 CEMECTP



1. Berumcnuth ¢akTop mepecdera A ONpeAeSiCHUS MarHus, €CIU MOCTe OCaXKICHUS ero
noytydeHa rpaBuMerpudeckas popma MgoP207.

5 CEMECTP
2. U3 maBecku cepHoro komdenana maccoi 0,1500 r momyumnm ocamox BaSOq
Maccoit 0,5155 r. BeryuciauTh MacCoBYIO JIOJIHO CEphI B KoJiueaaHe?

3. . Cynbdar anromunust copepxkut okoio 88 % Al(SO4)3 18H20. Paccunrath Mmaccy

HaBECKM, HEOOXOJMMYIO I onpeselenus anroMunus B ujie AloOs, ecnm Macca
Al;Os3 0,1 1.

6.1 OneHo4HbIe cpeacTBa s NPOBeIeHUs IPOMEKYTOYHOH aTTecTAlMU
Bonpocs! ycTHOro onpoca
4 CEMECTP
1.Kakue TUIbl XUMHUYECKUX PEAKLUI HCIIOIb3YIOTCSA B KAUECTBEHHOM aHaiu3e?
2.Kakue peakiiuy Ha3bIBalOTCSl KAYECTBEHHBIMU aHAIMTUYECKUMH peaKusiMu?
3.UTo0 Ha3bIBaCTCS QaHAJTUTUYCCKUM PU3HAKOM (CUTHAIIOM)?
4.YT0 OTHOCAT K aHAIMTHYCCKUM MPHU3HAKaM (CUTHAIaM)?
Bonpocs! k 3x3aMeny
S CEMECTP
5.Yro takoe mpenen ooHapykeHuss HOHOB? YeMy paBeH mnpesies1 00HapyXEHUsI B KaYECTBEHHOM
aHanuse?
6.Kak MOXHO CHU3UTB Ipezies1 OOHapyKeHUs?
7.Kak noapa3nensorcss XUMHYECKUE PEAKIIMH, UCIIOJIb3YEMbIE B KAUECTBEHHOM aHAIN3E?
8.Kakue peakiiuu Ha3pIBarOTCSl 0OIIUMHU?
9. Kakue peakiuu Ha3bIBalOTCS TPYITIOBBIME?

10. Kakue peakiuu Ha3bIBalOTCS CEIEKTUBHBIMU (M30UpaTeIbHBIMU)?

Ku110un K 0leHOYHBIM MaTepHuaIaM
5. OueHoYHbIE CpeCTBA 1JI51 IPOBeAeHHUs TEKYIIlel aTTecTalul

5.1 3aganus 11 IPOMEKYTOUYHOT0 KOHTPOJIS

Ne Bompoca OTBET

4 cemecTp




2 B
S cemectp
3 A
4 B
5 C
4 cemecTp
6 A
S cemecTp
7 B
8 B
4 cemecTp
9 KucnoTHo-0cHOBHOE, OCaIUTENIbHOE TUTPOBAHUE
10 CranpapTHbIi
S cemecTp
11 [I{aBeneBast, ssHTApHAS KACIOTA
12 3aKOoH 3KBHBAJICHTOB
13 OKBUBAJICHT

5.2 3AIAHUE HA YCTAHOBJIEHUE NNOCJTEJTOBATEJBHOCTH

OcyliecTBUTE LIENOUYKH NPEBPAIICHHI

4 CEMECTP

14,

1.2Cu + 02 =2Cu0O

2.CuO + 2HCI= CuCI2 + H20
3.CuCl2+2NaOH=2NaCl+Cu(OH)2(ocan)
4. Cu(OH)2 = CuO + H20

5.Cu0 + H2 =Cu + H20

6.2H2S04+ Cu = CuS0O4 + SO21 + 2H20
7.CuS0O4 + 2NaOH = Cu(OH)2 + Na2S0O4
8.2HNO3 + Cu(OH)2 = Cu(NO3)2 + 2H20
9.2Cu(NO3)2 = 2Cu0O + 4NO2 + 02




5 CEMECTP
15.
1.C+02=CO02

2. 2NaOH(komuir. ) + CO2 = Na2C0O3 + H20

3. Na2C03 + Ba(OH)2(nackim. ) = BaCO3 | + 2NaOH
4. BaCO3 = BaO + CO2

16.

1.CaCO3 (t) = CaO + CO2

2.Ca0 + C (t) = CaC2 + CO
3.CaC2 + H20 = Ca(OH)2 + C2H2
4.Ca(OH)2 + CO2 = Ca(HCO3)2

5.3 lIpakTuyeckue 3aaHus
4 CEMECTP

1 Kpucramioruaparsl MOTYT TEpSATb KPUCTAUNIM3aLMOHHYIO BOJY IPH CTOSIHUM Ha BO3JyXe-
BBIBETPUBATHCS, A TAKXKE MOIJIOATh BOJSHbIE aphl U3 BO3yXa. BEIMBITHIIN OIOKC BBICYIINBAIOT B
CYIIHMIIBHOM IIKady, OXJIaXIaI0T B 9KCUKATOPE M B3BEIIMBAIOT ¢ TOYHOCTHIO 0,01 T., 3aTeM onsiTh
BBICYILIMBAIOT U B3BELIUBAIOT, I10CJIEC YEr0 PACYUTHIBAIOT PA3HUILY BECA-3TO U €CTh BOJA.

2. PaccMmoTpeHHe XapaKTepHBIX CBOWCTB KaTHOHOB TEPBOM M BTOPOM TpYIIN, YCIOBHUS
oOpasoBaHus ocajika (MOHBI CBUHIIA, Oapusi, cepedpa), padoTa ¢ Tabauiel pacCTBOPUMOCTH.

S CEMECTP

3. Usmepenue maccoBoii nomu Ba*?p kpucTamioruapaTe Xjaopuaa 6apus TPaBUMETPHUYECKHM
METOJIOM, KOTOpBIi OCHOBAaH Ha pPacTBOPEHHHM HAaBECKH XJIOpHja Oapusi, ocaxkaeHue Oapus U3
BOJIHOT'O PAacTBOpa CEPHOM KUCIIOTHI B hopMme cynbdaTa Oapus

BaCl,+H2S04=BaS04+2HCI

4.Cpennsisi cob B CBOEM COCTaBe MMeEET KAaTHOH MeTamia (WM KaTHOH aMMOHUSI) U aHHUOH
octarka kucnotsl (Naz*S04%) , conb pacTBOpHMA, TTOATOMY AUCCOLUUPYET HA KATHOH ¥ AHHOH.

5.0npeneneHre KOHIEHTPALMUM pacTBOpa IE€pMaHraHaTa Kajldsg B pacTBOpe C IOMOIIbIO
CHEKTPO(OTOMETPUUECKUX OIpeaeieHn (U3yuyeHue Mpudopa-oCHOBHBIE XapaKTEPUCTHKH,

Ha3Ha4YeHue, macrnopT). MeTo1 OCHOBaH Ha 3aKOHE cBeTomnoromenus byrep-Jlambepra-bepa

A=k*C*I( A-onTHyeckasi MIOTHOCTh pacTBOPa,K-KOAI(PPHUIIMEHT CBETOMOTIONICHUS,
C-KOHIeHTpalHsl pacTBopa,l-TomnmyHa ciiost pacTBopa)

5.4 KonTpoJibHbIe padoThl

4 CEMECTP



1. Beruucnute Qaxrop mepecueTa A ONpeeSeHNs MarHus, €CIU IOCIe OCAKICHUS
€ro noiryuyeHa rpaBumerpuydeckas popma MgzaP207.

Perenue.
2M(Mag)

M(Mg2P207)
2 24,312
222,567

0,2185,

2. U3 HaBecku cepHoro komueaana Maccoii 0,1500 r monyuu- a1 ocagoxk BaSO4 maccoii
0,5155 r. BeruuciauTs MacCoBYIO JOJIO CEPBI B KOJI- Yeiane?

Pemenue.

(S) m(BasOs ¢ 100

Mem
rae (S) - MaccoBast 107151 cepbl, coaepiKaieiicss B komuenane, %; m (BaSOs) - macca
rpaBUMETPUYCCKOl GopMel, T; F - hakTop mepecdera; Mey - Macca KoJrde- qaHa, T

M) 32066 (1374

233,39
M(BaSO4 )

100
(S) 0,5155 0,1374 K 47,22%

5 CEMECTP

3. Cynedar amromunust conepxut okoio 88 % Alx(SOs)s 18H20. Paccunrate Maccy

HaBeCKH, HEOOXOUMYIO AJIs oTpeieeHus anto- MuHus B Buae Al,Os, eciu Mmacca Al2O3
0,1r.

Pemienue. MaCCOBy'I-O JAOJIIO AJIIOMHUHUA MOKHO paCCUYUTATh 110 YPAaBHCHHIO:

(Alym(Aly O3 I 100 o
Moy

M(AI
88 (

M(AI2 (SO4)3 ! H20)

Hagecka cynbfpara QuroMuHMs

Al2(SOn)318H:0,
CIIeI0BATEIbHO;, MacCOBast TOJIS
ATFOMUHUS %T&BJI&ICTZ (Al)

)|



)

[Moncrasnsiem ypaBuenue (2) B ypaBuenue (1):
) 2M( mAl O)  2m(al 100

M(Al; (S04)3 18HZ0) 32 M(A03) Moy
OTCIO,I[a HaxoauM Maccy HABCCKHN cynbtl)aTa AJTFOMUHUAA .

M(AI; (SO 18H,0) 100
8 m(Al ) (Al2(SO4)s3 20)

o M(AI203) 88



[ToxcTaBUM YMCIICHHBIC 3HAUYCHUS B TIOJTYYCHHOE YPaBHEHUE 669,43 100

0,74r
101,961 88

6.1 OneHovHbIe CpeACTBA VISl NPOBEAEHUS NMPOMEKYTOUYHOM aTTecTalluu
Bonpocsl ycTHOro onpoca
4 CEMECTP
1. KucnoTHO-0CHOBHBIE, KOMILIEKCOOOPAa30BaHMsI, OKUCICHUSI-BOCCTAHOBICHUSI.
2. Peakuiuu, B pe3ynbTaTe KOTOPBIX BBIIACISIETCS T'a3, 00pa3yeTcsi 0CaI0K UM MEHSETCS 1IBET
pacTBopa.
3. Bunumble u3MeHeHus B caMOM 00bEKTe uccieqoBaHus (00pa3oBaHue 0caaKa)

4. 310 XuMHYeckue Wi (pU3nUecKue CBONCTBA, KOTOPBIE MO3BOJISIIOT OOHAPYXUTh BELIECTBO WM
OIIPEIENIUTh €r0 KOJIUYECTBO.

S CEMECTP
Bonpocsl k 3k3ameny

5. Haumenbmas KOHIOCHTpalusg HJIX MacCa aHajlluTa, KOTOpas noagaércs O6Hapy)KeHI/IIO npu
CpaBHCHHU C KOHTPOJIbHBIM CUT'HAJIOM.

6. Hpenen O6Hapy)KCHI/IH 3aBUCUT OT KOHLCHTpAalHUU pe€arcHra, CJICHOBATCIBHO, MOXHO CHU3UTb
npeacii CHHKCHUEM KOHICHTpAall1 BEIICCTBA.

7. B KauecTBEHHOM aHaJIM3€ MCIOJIb3YIOTCS JIETKOBBIIIOJHUMBIEC, XapaKTEpHbIE XHMHUYECKUE
peakuuu, Npu KOTOPbIX HA0JII01aeTCs MOSBIECHUE WU HCUE3HOBEHUE OKPAIINBAHMUSI, BbIIETICHUE UIIH
pacTBOpeHHe 0cajKa, 00pa3oBaHUE Ta3a.

8. PeaKIII/II/I, xapaKTepHme JIs1 HECKOJIBKHX paSI[eJ'IOB XUMHHU, KOTOpI)IG UMCHOT OAWHAKOBBIC
CBOMCTBA.

9. Peaknuu Ha 0OHapyKEHUE HECKOJIBKMX HOHOB B PaCTBOPE MIIM OCAJKe.

10. Peakiiuu, mpu KOTOPHIX HAOIIOAAETCS aHANUTUYECKUN 2P PeKT (curHan)



