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He.]'II/I " 321a4YH1 OCBOCHHA NTUCHHUIIJIMHbI

1.1 leab AMCHUNIMHBI

Hensto qucummuunel B coorBercTBuM ¢ OOII Hanpasnenus 27.03.01 Cranaaptuzanus u
METpOJIOTHsl  sIBJIAETCS  cojeiicTBue  (GOPMHUPOBAHMIO M pa3BUTHIO Yy  CTYJICHTOB
npodeCCHOHATBHBIX ~ KOMIIETEHIIMA  MOCPEICTBOM  OCBOCHHUS  TEOPETHUYECKUX  OCHOB
(GyHIaMEHTAIbHBIX Pa3/eJIOB AHAINTUYECKON XMMHMM U IPUOOPETEHHs TPAKTUYECKHX HABBIKOB
IIPOBEJCHUS AaHATUTUUYECKUX U3MEPEHUH.

1.2 3agauyu qUCIHUILINHEI

1. Nzyuenune TEOPETHYECKUX OCHOB  aHAMTUYECKON
XUMHUYECKUX METOJIOB aHalu3a (TUTPUMETPUH U TPABUMETPUH ).

2. ®dopMHupOBaHUE TMOHUMAHUS 3HAYMMOCTH XMMHYECKHX METOJOB aHaiIW3a IS
pelieHus pa3InvyHbIX aHAIUTHUYECKHUX 33/1a4 B HAYYHBIX MCCIIEIOBAHUSIX, HA TIPOU3BOJICTBE.

3. OBnageHue npuéMamM pPEHICHUS TEOPETHYECKUX W TPAKTHYECKUX 3a/1ad 110
KOJIMYECTBEHHOMY aHaJU3Y.

4, OOyyeHre TeXHUKE BBIMOJHEHUS AHATUTUYECKUX OMEPALMi MPHU MOATOTOBKE U
MIPOBEACHUH KOJIMUYECTBEHHOT'O aHAJIM3a XUMUYECKUMHU METO 1aM

5. Pa3BuTre ymeHUs BBIOJHEHHUS HEOOXOIMMBIX PacyeToOB MPHU BbIOOpE YCIOBUUI
MPOBEJICHUSI PEaKIMi B pacTBOpax U IMOATOTOBKE K aHaiuu3y, Mpu 00paboTke
AKCIIEPUMEHTAIBHBIX JaHHBIX JJI TPaMOTHOTO MPE/ICTaBICHUS PE3YJIbTaTOB aHAN3A.

XUMHUH, CYHIHOCTHU

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

JucuunnuHa «AHaTUTAYECKAass XUMHUS» OTHOCHUTCS K BapHATHBHOM YacTH y4eOHOTO
1aHa, UHGHOPMAILMOHHO U JIOTUYECKU CBS3aHA CO CIEAYIOUUMH AUcCUUIUITMHAMHu «Du3ndeckue
OCHOBBI U3MEPEHUN U 3TAJOHBD», «XUMHA», «OCHOBBI aHAIM3a U AHAJTUTUYECKOTO KOHTPOJIS,
«MaremaTtuka». OCBOCHHE HTaHHOW IJUCHUIUIMHBI HEOOXOJMMO Kak MPEAIIECTBYIOIIEE st
00s3aTeNbHBIX NUCHUIUIMH 0a30Boil u BapuatuBHOM yacteir OOIL: «lIpukiagHas SKOJIOTH,
«MeToabl U cpeACcTBa U3MEPEHUN U KOHTPOJs», «OpraHu3amus U TEXHOJOTHS UCIBITAHUNY, a
TakkKe psAAa AUCHUIUIMH TIO BBIOOPY BapHMAaTUBHOW 4YacTH Y4YeOHOro IjlaHa TOJATOTOBKHU

OaxanaBpoB no HanpasieHuto 27.03.01 — CrannapTusanusi © METPOIOTHSL.

1.4 IlepevyeHp MJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTe/JbHOH NPOrpaMMbl

IIpounecc

HU3YUCHUSA

komrmerennuit; [1K-20

JUCIIUILIHHEI

HallpaBJICH Ha

¢dopmupoBaHue

CJICITYFOTIIUX

No HNunexc Conepxanue B pesynbprare uzydeHus: yueOHON AUCIUIUIMHBI 00 yJarOITHECs
Ly | KOMIET | KOMIETeHIHH JTOJIKHBI
' CHIA (v €€ gacTH) 3HATh YMeTh BJIA/ICTh

1. |TIK-20 | ciocoOHOCTBIO TIPUHITATIBI MOJTb30BATHCS TEXHUKOU
MPOBOJIUTH BBITIOJIHEHUS MEpHOU MOCYAOW, | BBINOJIHEHUS
OKCIIEPUMEHTBl | XUMHYECKOTO AHATUTHYECKUMU OCHOBHBIX
M0  33JaHHBIM | aHAJIN3a; BECAMM; TOTOBUTh | aHATIMTUYECKUX
METOJMKaM  C | TPAaBUMETPUYECKUE | U CTAaHJAPTU30BaTh | ONepaIuii mpu
obOpaboTkoii u | u pacTBOpPbI KOJIMYECTBEHHOM
aHAITN30M TUTPUMETPUYECKH | AHATUTHYECKUX aHaM3e
pe3ynbTaToB, € METOJIbl aHAJIN3a; | peareHTOB; BEILIECTBA;
COCTaBJISTh MIPUEMBI MIPOBOJIUTH npueMaMu
OonucaHus 00paboTku U | KOJIMYECTBEHHBIN BBIYHMCIICHUS
MIPOBOIUMBIX aHajam3a aHaJlu3 BELIECTB pe3yNIbTaToB
WCCJICIOBAHUI U | pe3yJbTaTOB XUMHAYECKUMHU TUTPUMETPUIECKOT




No Nunexc Conepxanue B pe3ynbrare uzyueHus: yueOHON AUCHUIIIMHBI 00y4JaroUIrecs
Ly | KOMIET | KOMIETeHIHH JTOJIKHBI
€HUUU (unmu e€ yacTH) 3HATH yMeTh BJIA/IETh

MOATrOTaBJINBATh | TUTPUMETPUUYECKOT | METOJaMU; PeliaTh | O u
JTAHHBIE Ui | O U | 3a7a44 Ha IrPaBUMETPUYECKOT
COCTaBJICHUS TPaBUMETPUYECKOT | BHIYMCIICHHE 0 aHaiM3a M  UX
Hay4HbIX 0 aHaJIn3a pe3ynabTaToOB MaTeMaTU4eCKOn
0030poB u TUTPUMETPUUECKOT | 00pabOTKU
myOIuKammit oun

IPaBUMETPUYECKOT

0 aHaJIN3a;

00pabarbIBaTh

pe3ynbTaThl

KOJIMYECTBEHHOTO

aHaINn3a;

CaMOCTOSITENILHO

padoTath ¢

y4ueOHOM 1

CIIPaBOYHOU

JUTEPATypOU 1o

AHAJIMTUYECKOMN

XUMUHU.

2. CTpyKkTypa U coaep:KaHue TUCHUILINHBI

2.1 PacnpeaesieHue TPYA0EMKOCTH JUCHUILJIMHBI 10 BUIAM padoT
OO6mas TpyA0EMKOCTh IUCUUIUIMHBI cocTaBiseT 4 3au.ea. (144 uvacoB),, u3 HuUX 36 yacoB
nekuui, 36 yacoB mnabopartopHbix 3aHATUH, 40,8 yaca camMoOCTOSTENHEHON PabOTHI CTYAECHTOB).
Pacnpenenenue no Bugam paboT npeacTaBieHo B Tabmuie (012 cmyoenmos OPO)

Bun yuebHO# paboTh Bcero Cemectpsl
4acoB (uacer)
4 - - -
KonTakTHas padora, B TOM 4ncIe:
AyauTOpHBIE 3aHATHS (BCEro)
B ToMm uucne:
3aHATHSA IEKIIUOHHOTO TUIIA 36 36
3aHsTHSI CEMUHAPCKOTO TUIA (CEMUHAPbI, MPAKTUYECKUE
3aHATHUSA)
JlaboparopHbIe 3aHATHS 36 36
HWnas koHTaKkTHas padoTa:
Kontposs camocTositenbHo pabotsl (KCP) 4 4
ITpomesxyrounas arrecranus (MKP) 0,5 0,5
CamocrosiTejibHasi pa6oTa, B TOM YHCJIe: 40,8 | 40,8
Kypcosas paboma
IIpopabomra yuebnoeo (meopemuueckoeo) mamepuana 20 20
Buvinonnenue unousudyanvHuix 3a0anuii (no02omosxa
coobwjenull, npeseHmayuii)
Pegepam
Iloozomoeka k mexywemy KOHmMpPO.0 20,8 | 20,8
KonTpoJn:




IToaroToBka K 3K3aMeHy 26,7 | 26,7
OO01mas Tpy10eMKOCTh Yac. 144 144
qac B ToM uuciie kKoHTaKTHAs 765 | 765
pabora
3ad4. e]I. 4 4

2.2 CTpyKTypa QM CHUIUINHBI:
Pacrnipenenenne Bu10B yaeOHOM paOOThI U UX TPYJOEMKOCTHU IO pa3jiesiaM AUCIHUILTUHBL.
Paznenbl (TeMbl) AUCHUIUIMHBI, U3y4aeMbIe B 4 ceMecTpe (ounas ghopma)
[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3ansatus / cemuHapsl, JIP — maGopaTopHbie
sansaTus, CPC — camocrositenpHas paboTta cTyneHTa

No KonnyecTBo yacos
- AynauTopHas CamocrosiTenbHas
paz- HaunmenoBanue pa3nenos
nena Bcero pabora paborta
JI 113 JIP
1 2 3 4 5 6 8
OKHCIUTENTBHO-
BOCCTaHOBUTEIBHOE
1 30,8 | 10 10 10,8
paBHOBecue. Penokc-
TUTPOBAHUE
Peaknuu
KOMIUIEKCOOOpa30BaHus.
2 P 30 | 10 10 10
Kommnekconomerpuueckoe
TUTPOBAHUE
Peakuuu ocaxxneHus.
3 26 8 8 10
OcaauTenbHOETUTPOBHUE
['paBuMeTpHUECHT METOT
4 P P 26 | 8 8 10
aHai3a
Bcezo: 36 - 36 40,8
2.3 Coaepxxanue pa3aeoB AMCHUIIHHBI:
2.3.1 3aHATHSA JIEeKIMOHHOI0 THUIIA
Ne ®opma
Haumenosanue
pasn asena Copepxanue pazzena TEKYILETOo
ena p KOHTpPOJIA
1 | OkucnutenbHo- | OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuu. VYcrHbII
BOCCTAaHOBUTETh | DJIEKTPOAHBIM TOTeHIMaN. YpaBHeHue HepHcra. oIpoc,
HOe PaBHOBECHE. CrangaptHbiii 1 GopManbHbI MOTeHIUAIbl. CBS3b | pEeHTHHIOBas
Petokc- KOHCTAHTBl ~ PAaBHOBECUS  CO  CTaHJAAPTHBIMHU | KOHTPOJIbHAS
noTeHIManamMu. Hanpapienne peakiiuu okuciaeHus u | pabora Nel
TUTPOBAHUE
BoccTaHOBJEHUsI.  DakTopbl,  BIUAIOIIME  Ha
HalpaBJ€HUE  OKHUCIIHUTEIbHO-BOCCTAHOBUTEIHHBIX
peakiuii. OcHOBHBIE HEOPTraHUYECKHE u
OpPTraHWYEeCKHE OKHUCIHTEIM W BOCCTAHOBHTEIH,
MpUMEHSEMbIE B aHaiau3e. MeToJbl OKUCIUTEIBHO-
BOCCTAaHOBUTEIHHOTO TUTPOBAHUS. Penoxkc-
uHaukaropel.  [locTpoeHne  KpUBBIX — pelIOKC-
TuTpoBaHusA. DakTOpbl, BIUAIONIME HA XapaKkTep




KpuBoii TuTpoBaHHSA. CrnocoObl  (puKcHpoBaHUS
KOHIIA PEIOKC-TUTPOBaHMs. PenoKc-uHANKATOPBI, UX
MHTEpBAJ nepexoja OKpAacKH,
pT.llepmanranaromerpusi. Honomerpus u
nonumMerpus. buxpomaromerpus. IlepBuunbie u
BTOPUYHBIE CTaH1aPThI

Peaknuu
KOMILJIEKCO00pa
30BaHUA.
Kommiexkconome
TPUYECKOE
TUTPOBaHUE

TuIbl KOMIIJIEKCHBIX COEIMHEHMM, UCIIOJIb3yEMBIX B
aHaJINTUYECKON XHUMHH. Knaccudukanus
KOMILJIEKCHBIX COEIMHEHMII. Crynenuatoe
KoMILIeKcooOpa3oBanue. KOHCTaHTBl yCTOHYMBOCTH
(crymeHuateie W o0mme), (GyHKIUsA 00pa3oBaHUS
(cpennee JUTaHAHOE YUCIIO0), byHKIUS
3aKOMILJIEKCOBAaHHOCTH,  CTEMeHb  00pa3oBaHUs
KOMILJIEKCA. ®DakTopsl, BIIUSIOIINE Ha
KOMILIEKCOOOpa3oBaHue. Xenarsl,
BHYTPUKOMIUIEKCHBIE ~ COCIMHEHMS. BakHenmue
OpraHWYECKUE PEAreHThl, IPUMEHSIEMbIE B aHAJIM3E.
Heopranuueckue W OpraHM4ecKuMe THUTPAHTHI B
KOMILIEKCOMETPUHU. Hcnons3zoBanue
AMHHOTIOJIMKapOOHOBBIX KHUCJIOT B
koMIuiekconoMerpuu. D/ TA. IlocTtpoeHne KpHBBIX
TUTPOBaHUA. MeETAUIOXPOMHBIE HHAUKATOPBI U
TpeOoBaHUs, NpeabsABIseMble K HUM. Baxkueiimue
YHUBEpPCAIbHBIE u cnenuduyeckue
METAJUIOXPOMHBIE  WHAMKATOPHI. CrniocoOsl
KOMILIEKCOHOMETPUYECKOT O TUTPOBAHUS.
CenexkTUBHOCTh  TUTPOBAaHUS U CIIOCOOBI €€
TTOBBIIICHHUS.

YcTHbIi
orpoc,
pelTuHTrOBas
KOHTPOJIbHAS
paborta Ne2

Peakunu
OCaXKJICHUS.
OcagurenpHOe
TUTPOBHUE

Cxema oOpa3oBanus ocaaka. IIpousBeneHue
PacTBOPUMOCTH. DakTophl, BIUAIONINE  Ha
pacTBOpUMOCTh  ocankoB. IlocTpoeHne KpuUBBIX
0CaJUTEIBHOTO TUTPOBAHMUSL. Crioco0s1
oOHapyXeHHs KOHEYHOH TOUYKM THUTPOBAHMS,
METOIbI Mopa, ®donwrapaa, dagmnca,
O€3bIHIUKATOPHBIE  METOJIBI. [Torpeumrnoctn
TUTPOBAHUS. [Tpumepsr MPaKTUYECKOTO
MIPUMEHEHUS.

YcTHBIN
ompoc,
CaMOCTOSTEIIb
Has pabora

I'paBumeTpuuec
5074 METOJ
aHanu3a

Kpucrannnueckue Hu amopdHbIe OCaJKH.
3aBUCUMOCTh ~ CTPYKTYpbl ~ OcaJka OT  €ro
WHIUBUIYAIbHBIX CBOWCTB M YCJIOBHUU OCAXICHUS
3aBucUMOCT,  (OpPMBI  Ocagka OT  CKOpPOCTH
o0pazoBaHusi TEPBUYHBIX YaCTUI[ HX  POCTa.
Crapenue ocanka. [IpuumHbl 3arps3HeHUs Ocajaka.
CyIlHOCTh TPaBUMETPUUYECKOTO aHan3a. [Ipsambie u
KOCBEHHBIE METOJBl OmpeAciicHus. Baxueiimue
ocamutenu. IlorpemHOCTH B TpaBUMETPUUYECKOM
aHaJIM3e. TpeGoBanwus K ocaxxmaeMou "
rpaBuMeTpuueckoi ¢opmam. M3meHeHust cocrasa
Oocajka ITIpM BBICYIIMBAaHUM W [POKAJIMBAHHM.
[TpuMepsbl MPaKTUYECKOTrO MPUMEHEHUS.

YCTHBIN
orpoc,
peuTHUHTOBas
KOHTpPOJIbHAA
paborta Ne3




2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
3aHATUS CEMUHAPCKOT0 TUIA — HE IPEYCMOTPEHBI

2.3.3 JIaGopaTopHbIe 3aHATHS

Haumenosanue dopma TeKyIIero
HanmenoBanue 1abopaTopHbIX paboT
pasnena KOHTPOJISI
2 3 4
OKuCIHUTENBHO- [Ipurorosnenue u ctangapTU3aLUs VYcerHbIl onpoc,
BOCCTAHOBUTEIHHOE pabouero pacTBopa nepMaHraHara Kajiusl. CaMOCTOATEIIbHAS
paBHOBecHe. Pesoke- IIepMaHraHaTOMETPUUYECKOE OIIPEIEIICHUE paborta,
THTPOBAHHE xKenesa. BU3yallbHas
[IpuroroBneHue u cTanAapTU3AIUSA OIICHKA YMEHUH U
pabouero pacTBopa THOCYJIb(}aTa HATPUSI. HaBBIKOB
HNonomerpruueckoe onpenencHue Meau. IIPOBEICHUS
Pacuer a5ekTpOoJHBIX TOTEHIMAIOB. XUMHUYECKOTO
Onpenenenye HapaBJIeHUS IPOTEKAHUS JKCIIEPUMEHTA,3a
OBP. ouTa
Pacuer kpuBBIX pelIOKC-TUTPOBAHUSI. 1a00paTOPHBIX
Pacuer pe3ynbTaToB pegoKC-TUTPOBAHMSL. pabot Nel-4
Peakiun KomrnekcoHoMeTpru4ecKoe OnpeaeaeHue VYcrHblii onpoc,
KOMIUIEKCOOOpa30BaHusl. |[KAJIbLIUS U MarHUs B pacTBOPE MPHU UX CaMOCTOATEIbHAS
KoMIuiekcoHoMeTpr4ec |COBMECTHOM NPUCYTCTBUMU. pabora,
KO€ TUTPOBAHUE OrnpezeneHne KeCTKOCTU BOJBI. BU3yaJIbHAS
OmnpeneneHne aTFOMUHUS 00OpaTHBIM OIICHKA YMEHUH U
TUTPOBAHUEM. HaBBIKOB
Pacuer kpuBBIX KOMITJIEKCOHOMETPUUECKOTO IIPOBEICHUS
TUTPOBAHUS. XUMHUYECKOTO
Pacuer pe3ynbraToB JKCIIEPUMEHTA,3a
KOMILIEKCOHOMETPUYECKOTO TUTPOBAHUSL. ouTa
71a00paTOPHBIX
pabot Ne5-7
Peakmuu ocaxaeHus. Mertonst Mopa, ®@osbrapaa u dasHca s VYcrHbli ompoc,
OcanurensHoOe (uKcUpoBaHMSI KOHEYHOU TOUKH CaMOCTOSTEIIbHAS
TUTPOBAHUE TUTPOBAHUS. paborta,
Omnpenenenue xJIOpUI0B MeTO0M Mopa B BHU3yaJIbHAS
MUIIEBOM MTPOIYKTE. OIICHKA YMEHUH U
Pacuer kpuBBIX 0OCagUTENBHOTO HaBBIKOB
TUTPOBAHUS. MIPOBEACHUS
Pacuer pe3ynbTaToB 0CaguTENBHOTO XUMHUYECKOTO
TUTPOBAHUS JKCIIEPUMEHTA,
3aIluTa
1a00paTOPHBIX
pabot Ne8,9
I'paBumeTpuuecuit IIpaBuna B3BEIIMBAaHUSA HAa AHAJIUTUYECKUX| Y CTHBIN OIpPOC,
METO/ aHAJIN3a BECAX. CaMOCTOATENIbHAS
I'paBuMeTpHUECKOE ONPENEIIEHUE JKEJe3a. paborta,
Pacuer pe3ynbTaTOB TpPaBUMETPUYECKOTO|  BU3yallbHas
aHanu3a. OIICHKA YMEHUH U
Pacuer mnortepp 3a cyeT pacTBOPUMOCTH HaBBIKOB
ocajka. MIPOBEACHUS
XUMHYECKOTO
JKCIEPUMEHTA,3a




IHTa
nabopaTopHOi
pabotel Nel0

Ko 6écem nabopamoprvim pabomam umeiomes Memoouyeckue yKasanusl, ymeepircoeHnole Ha
Kageope ananumuuecxkou xumuu Kyol'y

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
KypcoBsie paboThl (MpOEKTHI) — HE MIPEAYCMOTPECHBI

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevyeH sl JJIA CAMOCTOSITEILHOH padoThI
00y4aroIMUXCH M0 JUCHUILIMHE (MOTYJII0)

Hepequb yqe6H0-MeTozmqec1<oro obecnieueHus JUCHUITIIMHBI

Ne Bun CPC T10 BBITIOJIHEHHIO CAMOCTOSITEIbHOM paboThI
1 2 3
1 | IIpopabotka yuebHnoro |1. MeToauueckue peKOMEHAALMU K OpraHU3aluK ayJUTOPHOU U
(TeopeTnyeckoro)  |BHEaAyAUTOPHOM  (CaMOCTOSITENbHOM)  pabOThl  CTYJIEHTOB:
Marepualia metonuyeckue ykazanus/ coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becnianos, H.B. Jlo3a. — Kpacuonap: Kybanckuii
roc.yH-T, 2018. 89 c.
2. T.b. Ilounnok, 3.A. TemepaamieB. AHanIUTUYECKAs XUMHUSL.
CriekTpocKONUYecKre MeTO/bl aHaiu3a. YuyeOHoe Mocobue.
Kpacuognap, KyoI'Y, 2013.
3. T.b. [Iloumnox, 3.A. Temepnames. MonekymnspHas
abcopbrmonHas cnekrpockonus. Kpacuomap, Kyol'Y, 2016.
4. Y4eOHMKH U 33JJaYHUKHU U3 CIIMCKA OCHOBHOM JIUTEPATYPBHI.
Beinonnenue 1. Meronuueckue pekOMEHAANN K OpraHU3alMy ay IMTOPHOU 1
UHAWBUJYAIbHBIX  (BHEAYAMTOPHOW  (CaMOCTOSTENbHON)  pabOThl  CTYJIEHTOB:
3aJjaHMid, TOATOTOBKA |[MeToamyeckue ykazanus/ coct. T.II.  Cropoxenko, T.b.
cooOuIeHni [Tounnok, A.B. becnanos, H.B. Jlo3a. — KpacHonap: Ky6anckuii

roc.yH-T, 2018. 89 c.

2. T.b. Ilounnok, 3.A. TemeppameB. AHalIUTHYECKAs XUMMSL.
CHeKTpOCKOMMYECKNE METOIbl aHaiu3a. YueOHoe Tmocolue.
Kpacnonap, KyoI'Y, 2013.

4. T.b. [Ilounmnok, 3.A. Temepnamen. MonexynaspHas
abcopbumonHas cnektpockonus. Kpacnogap, KyoI'V, 2016.

3. Y4ueOHUKHY U 3aJJaUHUKH U3 CIIMCKA OCHOBHOM JINTEPATYPHI.

[ToaroroBka K TeKyIeMmy
KOHTPOJIIO

1. Metoauueckue peKOMEHIAMK K OpraHU3aluy ayAuTOPHON U
BHEAYJIUTOPHOM  (caMOCTOSATENbHONH)  pabOThl  CTYJEHTOB:
meroauyeckue ykazanusa/ coct. T.II. Cropoxenko, T.b.
[Tounnok, A.B. becrianos, H.B. Jlo3a. — KpacHonap: Kybanckuit
roc.yH-T, 2018. 89 c.

2. T.b. Ilounnok, 3.A. TemeppaamieB. AHaIUTUYECKas XUMHUS.
CriekTpoCKONIMYeCKHe MeTOJbl aHalu3a. YuyeOHoe mocobue.
Kpacuonap, KyoI'Y, 2013.

3. T.b. [Ilounnok, 3.A. Temepmamen. MouekymnspHas
abcopOuunonHas crnektpockonus. Kpacnonap, Kyol'Vy, 2016.

4. Y4eOHMKH U 33JJaYHUKHU U3 CITUCKA OCHOBHOM JIMTEPATYPHI.




Y4eOHO-MeTOoIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
Yrcila UHBAJIMJIOB U JIML C OTPaHMYEHHBIMH BO3MOKHOCTAMU 310poBbs (OB3) mpenocrasnstores
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH(OPMAITIH:

Jlist 11 ¢ HapyIEHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI'0 TIOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bike bpaits.

JIyist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIeHUsIMHM OIIOPHO-/IBUTATEIBHOTO anapaTra:

— B mieyaTHoM hopme,

— B (hopMe 3JIEKTPOHHOI' 0 TIOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBINA TNepeyeHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTMHI€HTA
o0yyJaroumxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.

B yueOHOM mporiecce UCTIONB3YyIOTCS CISAYIOIINE 00pa3oBaTeIbHbIE TEXHOJIOTUH:

- IPOBEICHUE JICKIIUI ¢ MOJICITMPOBAHKEM IPOOJIEMHBIX CUTYalluH, YIeOHBIX JUCKYCCHIA.

- B paMKax Ja0OpaTOpHbIX pabOT NPUMEHSIOTCS HCCIENI0BATEIbCKUE METOMAbI, METOJ
KOHKPETHBIX CHUTYaIUii, TPYIIOBBIX IUCKYCCUH, pab0Ta B MajbIX IPYIIax M Jp. TEXHOJOTHIA,
HAIPaBJICHHBIX KaK HA aKTUBHOE B3aMMOJCWCTBHE CTYACHTOB C TPEMOAaBaTeleM | JPYT C
JIPYrOM, TaK U Ha pa3BUTHE CIIOCOOHOCTU IPUHATHUS PELLICHUM.

- B TIPOIIECCE CAMOCTOSITENBHOW JESTEIBbHOCTH CTYJCHTHI OCBAaMBAIOT M 3aKPEIUISIOT

3HAHUS, WCHOJB3ysd HMEIONIYIOCS JIUTEpaTypy M WH(POPMAIMOHHBIE TEXHOJIOTHH, DPEHIaloT
BApHUATUBHBLIC AHAJTIUTUYCCKUC 3aJa4r U YIIPAKHCHUS, TOTOBATCA K Ha60paTOpHI)IM pa60TaM n
00pabaThIBarO X Pe3yNbTaThI.

CtumynupoBaHHe aKTUBHOW ACSATEIBHOCTU CTYIEHTOB MPOBOJUTCA IMyTEM MPOBEICHUS
PEUTHUHTOBOM CUCTEMBI KOHTPOJIS 3HAHUU.

WHTepakTUBHBIE 00pa30BaTeIbHbIE TEXHOJIOTUU
Bun 3anstus Hcnonb3yeMble HHTEPaKTHBHbBIE KomnuectBo
Cemectp
(JI, IIP, JIP) 00pa3zoBaTeNbHbIC TEXHOIOTUH 4acoB
4 JI, JIP Jlexuuu ¢ diieMeHTaMHU [eIaroruyeckomn 36
IBPUCTHKH, Oeceibl, pa30op CUTYaIHid,
paboTa B MaJbIX TPYIIIaX, MIPE3CHTAIUS
KpaTKux cooOuieHuil B popmaTe MUHU-
KOH(EpEeHINHI
Hmoeo: 36

I[J'ISI HHBAJIMJOB MW JIMI, C OrpaHUYCHHBIMH BO3MOXHOCTAMHU 3O0POBBIA PCATU3YHOTCA
HHANBHUAYAJIbHBIC O6pa3OBaTCJ'IBHBIe TCXHOJIOTHUH, KOTOPBIC IIO3BOJIAOT IHOJIHOCTBIO
HHAUBUAYAJIU3UPOBATE COACPKAHUC, MCTOAbI WM TCMIIbL yqe6H0171 JCATCIIBHOCTH HWHBaJIWAA,
BHOCHUTBb BOBpEMA HGO6XO}II/IMI)IG KOPPEKIUHN KaK B ACATCIIBHOCTE CTYACHTA-UHBAJINMA4, TaK U B
ACATCIIBHOCTD HpCHOHaBaTeHH.HHH YKa3aHHBIX JIUI] NPpCAYCMOTPCHA OpTraHrU3alnsa KOHch'H:TaI_II/Iﬁ
C UCITOJIb30BaAaHHUEM BHGKTpOHHOfI IIOYTHI.

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYLero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOI
aTTecTalNU.



[TnanupyembiMu (popMaMH TEKYLIETO KOHTPOJS 3HAHUH CTYACHTOB SIBISETCS YCTHBIN
OMpOC TO TEOpUHM METOJa aHalu3a, HCIOIb3YyeMOro B JIA0OPATOPHOM TPAKTHUKyME, U
OCOOEHHOCTSIM BBITIONHAEMON JIa0OpaTOPHOM PabOThI, CaMOCTOSATENbHBIE Pa0OTHl MO TeMaM
pa3ziesoB B BUJIE TECTOBBIX U PACUETHBIX 3a/IaHUI, PEUTHHIOBBIE KOHTPOJIbHBIE PAOOTHI.

IIpumepsbl 3a1aHUil PEHTHHIOBBIX KOHTPOJIbHBIX PadoT

PEMTUHIOBA I KOHTPOJIbHAS PABOTA Ne 1
no meme «OKuCIUmMeNbHO-60CCMAHOBUMENLHOE MUMPOBAHUE)

1. Hasecky texumyeckoir comum  KClO3 wmaccoit 0,5305 r pactBopuau B 500,0 mi
nuctuumpoBanHod Boabl. K 50,00 mMn momydenHoro pactBopa mnpubaBmiu 20,00 mut
0,1500 M pacrBopa FeSO, (CIO3  BoccranaBnuBaercst 1o Cl). Ha turpoBaHmne u30OBITKA
FeSOnonuio 5,00 mn 0,1089 u pactBopa KMnO,. Paccuuraiite maccoByro nomto (%)
xJioparta Kanus B oopasie. Hanmucarh ypaBHEHHsI COOTBETCTBYIOIIMX PEAKIIHIA.

2. Knaccudukanmss WHINKATOpPOB, UCIONB3YyeMBIX B peldoKc-TUTpoBaHuu. I[lpuBemure
npuMepbl. Kakue WHAMKATOpHI MPEANOYTUTEIbHEE UCIIOIB30BATh B PEIOKC-TUTPOBAHUM: C
HIMPOKUM WIN Y3KUM HHTEPBAJIOM Iepexoaa okpacku? OTBET apryMEHTHPYHTE.

3. K 100 mux 0,05 M HpSO3 mpubasieno 90 mu 0,02 M KMnO4 npu pH=2. Paccumrars
MMOTECHIIHAJ CUCTEMEI. Egog/ =0,17 B; Er?nno/ =1,51B.

H,S0, Mn?*

4. Ot kakux (akTOpPOB 3aBHCHUT BEJIMYMHA CKaukKa Ha KpUBOW penokc-TUTpoBaHusi? OTBET
nosicHuTe. B KakoM W3 yKa3aHHBIX HIDKE CITy4aeB BEJMYMHA CKadykKa HAa KPUBOH pPEIOKC-
tutpoBanus pactBopa FeSO, pactBopom KMNO,4 OyeT 00JIbIIUM U ITOYeMy:

a) 6e3 gochaT-nOHOB WK B MPUCYTCTBUHU (ochaT-HOHOB;
0) npu pH, paBaom 0,5, niau pH, pasaom 2,0?

PEMTUHIOBA ST KOHTPOJIbHAS PABOTA Ne 2
no meme «Peakyuu Komnnekcoodpazoeanus u KOMNIEKCOHOMEMPUUECKOe MUMPOSaHue»

1. K 100,00 mn pacrtopa NiCl, nobGaBuiam IUCTHIIMPOBAHHYIO BOJAY, aMMHAYHBIN
oydepnniii pactBop u 20,00 mu 0,01085 M pacrBopa DJTA. M36miToxk D/ATA
orrutpoBanu 0,0129 M MgCl,, Ha TuTpoBanme uspacxomoBanu 5,47 mi. Paccuutats
ucxoanyro kourenrpanuio (r/1) pacteopa NiCl,.

2. KommiekcHoe coenuHeHHE, €ro cocraB. YTo Takoe KOOPIMHALIMOHHOE YMCIIO,
NeHTaTHOCThMTranaa? YeMy paBHO KOOPAWHAIIMOHHOE YKCIIO M JICHTAHTHOCTBHJIMTAH/IA B
koopauHaMoHHbIx  coenuuenusx Ko[Hgly] uw  Cd(CN)4Cl, [Haiite onpenenenue
CIICAYIONIMM TIOHSTHSM: XEJaTHOE COCAMHEHHE, BHYTPUKOMIUIEKCHOE COEIMHEHHE.
[TpuBeaute mpuMepsl. YKaxuTe (akTophl, BIUSIONME HA YCTOWYMBOCTh KOMITJIEKCHBIX
COCTUHEHUN.

3. Ilepeuncnure (bakTopsl, BIIMSTIOIIME Ha BEIIMYUHY CKayka KpUBOH
KOMILJIEKCOHOMETPHUYECKOTO TUTPOBaHWUs. M300pa3nuTe Ha 0JTHOM pUCYHKE:

a) kpuBble TutpoBanus 0,1000 M pactBopa Zn(NOs), 0,1000 M pactBopom D/ITA B
ammuagHoM 06ydepraom pactBope mipu pH 8,00 u 10,00;

0) xpusbie TuTpoBanus 0,1000 M pactBopa Fe?* 10,1000 M pacTBopa ng+ pacTBopoM
OJITA nipu onnaakoBom 3HadeHUU pH. OTBeT 000CHYMTE.

PEMTUHI OBA I KOHTPOJIbHASI PABOTA Ne 3
no memam «I'emepozennvie pagnosecus» u «I pagumempuueckui anaius»
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[TpousBenenue pactBopumocTu (Ks). YcmoBHOe, peallbHOE M TEPMOIMHAMUYECKOE
MPOU3BEICHUE PACTBOPUMOCTH. VX B3aMMOCBs3b. PacTBOPMMOCTH MasopacTBOPHUMOIO
coeauHenusi. PactBopuMocts kakoro coemuHenus Bbime: Cazg(PO,), mmm NH4;MgPO,.
OTBeT NOATBEPIUTE paCUETAMHU.

B ueM cymHOCTh OCaguTENBHOTO THTPOBaHM 1O MeTtonay Mopa? Jlns ompenencHus
KaKMX WOHOB W B Kakux ycioBusx oH npumenum? [loduemy? Hamumure ypaBHEHHS
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHA.

. Oxapaxrepu3syiiTe BUIbI 3arps3HeHus ocaaka. Kakue ocaaku — KpUCTAIUIMYECKUE WU

amMop(dHbIe — aJcOPOUPYIOT PaCTBOPEHHBIE BEIIECTBA B OobIeii crerneru? [Touemy?
Paccuurars motepu (B T u %) Pb 3a cueT pacTBOpeHus ocajka MOAMIA CBUHIIA, €CIIU K
100 ma 0,0035 M pactBopy Pb(NO3), npuaute 150 M 0,02 M pactBop Nal (nonHoif
CWJION TIpeHeOpeyYn).

Bonpocwl ona camonposepxu

PeiiTuHroBasi KOHTpoJibHasi padora Nel
10 TeMe «OKuUCaumenbHo-60CCMAHOGUMENbHOE MUMPOBAHUEY

JaiiTe onpenerieHre CTaHAapTHOMY U (DOPMATLHOMY OKHCIIUTEITBHO-
BOCCTAaHOBUTEJIBHOMY IOTeHIHaNy. Kakas cBsI3bp MeX1y HUMH?

Kakum 00pa3om 1o Bemu4rHe CTaHAAPTHBIX WM (OPMATIBHBIX MOTEHIIAIOB MOKHO
CYIUThb O HAIIPABJIEHUU PEIOKC-peaKun’?

Bimstnue pH Ha BenmmuuHy 37€KTPOAHOIO MOTEHINANA.

BeiBenute popmyny /i pacuera KOHCTAaHThI pABHOBECHUS! OKUCIUTEIBHO-
BOCCTAHOBUTEJILHOM PEAKIUU.

Kak MOXHO M3MEHUTD HAIPaBJIECHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHOM peakuuu?
@DakTOphl, BAUSIOLUINE HA BEIMUNHY CKauKa Ha KpUBOM TUTPOBAHUS.

ITpuBenuTe npUMeEpsl IPUEMOB YBEJINYEHHS CKauKa TUHTPOBAHMS.

B kakux cimyyasix KpuBasi CHMMETPHUUHA, a B KAKUX aCHMMETPUYHA OTHOCUTEIBLHO TOUKH
SKBUBAJIEHTHOCTH?

WNnaukaTopsl penokc-tutpoBanus. Kiaccuukanus, TpeOoBaHUS K MHAUKATOPaM,
IIPUMEPBL.

WNHTepBan nepexoaa OKpacku peloKC-HHIUKATOpOB, pT.

Beruucnenue ommoboK pejoKC-TUTPOBAHUS.

Kakum o6pa3om onpenensercss GakTop SJKBUBAJIEHTHOCTH U MOJISIpHAs Macca
DKBHUBAJIEHTA JUIsl BELLIECTB, BCTYNAIOUINX B PEAKIIUU OKHCIEHUSA-BOCCTAHOBIICHUS?
Pacuer penokc-noreHnyana B TOUKE 3KBUBAJIEHTHOCTH JIsl OKUCIUTENBHO-
BOCCTAHOBHUTENbHBIX PEAKIIUiA, B TOM YHCIIE TIPOTEKAIONINX ¢ ydacTHeM HoHoB H30F, OH
u J1p.

Hanummre ypaBHeHuUs1 peaklui, MIPOTEKaIOIIKX B pacTBOpax AU(EeHnIaMUHa P €ro
MCIIOJIb30BaHUU B KaUECTBE PEAOKC-UHINKATOPA.

[TlepmanranaToMeTpusi; ypaBHEHMS], JIEKALUE B OCHOBE MCIIOJIb30BaHMsI IEpMaHraHaTa
Kaius B KadecTBe okuciutens. [Ipuanapl n3menenus tutpa pacteopa KMnOg.
IIpumenenue merona. [Ipumepsl.

[TpuroroBneHue, XpaHeHue u crangaptu3amys pacrsopa KMnOa.

Nonometpusi. [IpurotosieHue, XpaHeHHE U CTaHAAPTU3ALMS PAOOYMX PACTBOPOB.
[TprunHBI U3MEHEHUS TUTPA PacTBOpa TUOCYIb(aTa HaTpHs Bo BpeMeHH. [IpumeHenue
METO/1a, IPUMEDPBI.

WuaukaTop B METOJIe HOAOMETPUU, OCOOCHHOCTH €T0 MPUMEHEHHS.
Juxpomaromerpus. Y paBHeHHe, Jiexallee B OCHOBe MeToja. [Ipurorosnenue padbouero
pacTBopa, uHauKaTopsl. [IpuMenenue metoa.



Tunoseie 3agaun
1. Pacuer pe3ynbTaToB NpsIMOro, 0OpaTHOI0, KOCBEHHOT'O PE€AOKC-TUTPOBAHUS.
2. Pacuer KpuBO# peIOKC-TUTPOBAHMUSL.
3. Pacder paBHOBECHBIX 3JIEKTPOAHBIX OTEHLIUAIOB CUCTEMBI.
4

Pacuer koncranT OB-paBHOBecusi. OnpeneneHne HapaBiaeHUs IPOTEKaHUS
OBP.

PeiiTuHroBasi KOHTpoJIbHast padora Ne2

Imo TeMe «Peamquu Komnnelccooﬁpaaoeanuﬂ U KOMRJEKCOHOMempuiecKkoe mumpoeanue»

1.

no

o

o

10.

11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.
26.

27.

Jaiite onpenenenne cieyomuM NOHITHIM: KOMIUIEKCHOE COEIMHEHHUE;
KOMILIEKCO0Opa30oBaTelib, BHEUIHS U BHYTPEHHSAS cepa; Xenar; BHYTPUKOMILJIEKCHOE
COEJIMHEHHUE.

Urto Takoe koopauHalroHHoe ynuciio? Yem oHo onpenensercs? [IpuBeaure npumMepsl.
Urto takoe nenratHocThauranaa? Yem onpeaensercs? [Ipuseaure npuMepsl MOHO- U
MOJIN/IEHTaHTHBIXJIUTAH/OB.

Ha xakux mpuHIUIIaX OCHOBaHA KJIACCU(UKAINS KOMIUICKCHBIX coeauHeHnii. HazoBuTe
Y IPUBEIUTE OCHOBHBIE TUIIbI KOMIUIEKCHBIX COEIMHEHUIA.

KaxoBa mpupoja XuMHYECKUX CBSI3€M B KOMIUIEKCHBIX COSAMHEHUSX ?

KoHCTaHTBI yCTOMYNBOCTH U HECTOMKOCTU KOMILIEKCHBIX COCTMHEHUI: 0011Iune;
CTyIEHYATHIE.

TepMmoanHaMHuuecKue, peajibHble, YCIOBHbIE KOHCTAHTHI YCTOMYMBOCTH KOMIUIEKCHBIX
coenuHeHU. CBSI3b MEXKIY HUMH.

@DakTOphl, BIUSAIOIINE HA YCTOUUNBOCTh KOMIUIEKCHBIX COEITMHEHMI.

[IpuBenuTe MprUMEpPHI UCIIOIH30BAHUS KOMIUIEKCHBIX COSIMHEHHH I MACKUPOBAHUS
MEUIAIOIMX NOHOB B KAYECTBEHHOM AaHAJIU3€ U THTPUMETPUUYECKOM METO/IE
KOJIMYECTBEHHOTO aHaJIM3a.

HazoBute Hanbolee pacrpocTpaHEHHBIE METO/IbI aHANTN3Aa, UCTIOTB3YIOIINE PEAKIIUU
KOMIUIEKCOOOpa30BaHUsI.

Ha yem ocHOBaH METOJ] KOMIIJIEKCOHOMETPUUECKOTO TUTPOBAHUA?

Komnnekcon. Hanumunre Xxumuyeckue GopMysibl BAXKHEHIINX KOMIUIEKCOHOB.

OATA. [IpurotoBnenue paboyero pacTBopa, CTaHIapTH3AIMS.

KakoBa nearatnocts DITA?

KakoBsI ocobenHocTH B3anmoaecTsus D/ TA ¢ noHaMu MeTallioB?

Kakum 06pa3om paccuuThiBaeTCsl MOJIspHas Macca SkBuBasienTa DJ{TA?

BriBeaute hopmyny ans pacuera MOJIbHON JOIU HOHA Y*B YCIIOBUSIX TPOTOHUPOBAHUS.
BriBenute Gopmyny /uid pacuera MOJIBHOM TOJIM METaJlIa B YCIIOBUSAX MPOTEKaHUS
KOHKYPUPYIOIIEH peaKINi KOMILIEKCOOOPa30BaHHUS.

KpurBas KOMIIJIEKCOHOMETPUYECKOTO TUTPOBaHus. Pacuer kpuBon
KOMILIEKCOHOMETPUYECKOTO TUTPOBAHMSL.

Kaxkue (hakTophl BIUSIOT HA BETUYHHY CKauKa Ha KPUBON KOMITJIEKCOHOMETPUUECKOTO
TuTpoBaHusA? OTBET MOACHUTE TPaPUIECKH.

DuKCHUpOBaHNE KOHEUHON TOYKH KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS.
MeTtannoxpoMHble HHIUKATOPbl. MeXaHu3M UX JAeUCTBUA, TPeOOBAHMS K MHIUKATOPAM.
[IpuBenuTe MpUMEPHI METAJUIOXPOMHBIX WHIUKATOPOB.

HNHTepBan nepexoaa OKpacku METAILNIOXPOMHBIX HHIUKATOPOB.

OO0BsicHUTE IPUHITUT ICUCTBUS U BEIOOpPA METAUTOMHIANKATOPA B
KOMILJIEKCOHOMETPUYECKOM TUTPOBAHUH.

OO0BsicHUTE CYIIHOCTH MIPSMOTO, OOPATHOTO M BRITECHUTEILHOTO
KOMILIEKCOHOMETPUYECKOTO TUTPOBaHUS. B Kakux ciiydasx UCHONBb3YIOT 3TH METObI?
[IpuBenuTe MpuUMeEPHI MPUMEHEHNST OCHOBHBIX TPHEMOB TUTPOBAHMUSI JIJISI OTIPEICTICHUS
KaTHOHOB U aHUOHOB.
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28. Omnpenenenue 00MIe )KECTKOCTH BOJIbI METOAOM KOMILICKCOHOMETPUYECKOTO
TUTPOBAHHSI.

29. KakuM 00pa3oM OCYIIECTBIISIFOT aHATTU3 CMECH KaTHOHOB? Kak MOKHO IMOBBICHTH
CEJICKTUBHOCTh KOMIICKCOHOMETPUYECKOTO TUTPOBAHMUSA?

30. I[TorpenrHoCTH KOMIUIEKCOHOMETPHIECKOTO TUTPOBAHMUS.

TunoBbie 3amaun

1. Pacuer pe3ynbTaToB IpsAMOro, 00paTHOro, BBITECHUTEIBHOTO UIIH
KOCBEHHOI'0 KOMIIJIEKCOHOMETPUYECKOTO TUTPOBAHUS.

2. Pacyer KpuBOI KOMIUIEKCOHOMETPUYECKOIO TUTPOBAHUS.

3. Pacuer paBHOBECHON KOHLEHTPALIMU METAJIa B PACTBOPE 110 JAHHBIM O
COCTaBe pPacTBOpa.

4. Pacuer ycii0BHOM KOHCTaHTBI YCTOMYMBOCTH KOMIUIEKCHBIX COCMHEHUN B

YCIIOBUSIX MPOTOHUPOBAHUS U KOHKYPUPYIOLIETO KOMILIEKCOOOpa30BaHMUsl.

PeiiTuHroBasi KOHTpoJLHast padora Ne3
1o TeMaM «J emepozennule pagnogecusa» U «I pagumempuueckuil aHaau3

ITponsBeneHue pacTBOPUMOCTH. Y CIIOBHOE, PEAIbHOE U TEPMOJIUHAMUYECKOE [IPOU3BEICHUE
pacTBopuMocTH. VX B3aMMOCBSI3b.

PactBopuMOCTh MajopacTBOPUMBIX coeMHEHUH. CBS3b PaCTBOPUMOCTH C IPOU3BEACHUEM
pPacTBOPUMOCTH.

BnusiHue npupo/ibl pacTBOPUTENIS HA paCTBOPUMOCTh MaJIOPACTBOPUMOTO COEAMHEHHUS.
Bausinue pH Ha pacTBopuMOCTE MajlopacTBOPUMOTO COETUHEHUS.

BnusiHue 0THOMMEHHOIO MOHA Ha paCTBOPUMOCTH MajopacTBOPUMOIO COEIMHEHUS.
BrusiHue MOHHOM CHIIBI HA paCTBOPUMOCTh MaJIOpAaCTBOPUMOTO COCTUHEHHUS.

Bmusnue mnpomecca KOMIUIEKCOOOPa3oBaHUS Ha PacTBOPHMMOCTb  MAalopacTBOPHUMOIO
COEMHEHUS.

VYcnoBue o0pa3oBaHust U pacTBOpeHUs ocagkoB. ChopMynupyiTe IpaBUIO HMPOU3BEACHUS
pacTBOPUMOCTH.

PaBHOBecust mpH OCa)kI€HUU HECKOJIBKUX MaJIOPACTBOPUMBIX COETUHEHUI.

Pacyer kpuBO# 0CaAUTEILHOTOTUPOBAHUS.

@®akTophl, BAUSIOLUINE Ha BEIMUNHY CKauKa Ha KPUBOI TUTPOBAHUS.

B ueM cyImHOCTh OCagUTENBHOTO TUTPOBaHUA o Meroay Mopa? [[nst onpeneneHus Kakux
MOHOB OH npuMeHUM? Kakue MOHbI MEeatoT ONpeieIeHHI0?

Oxapaktepusyiite Meron Ponberapma. Kakue HOHBI MOryT OBITH ONpEAETIECHBI 3THM
metonoM? Kakue noHbI MEMIAIOT ONPEIEIIEHUIO?

W31m0knTE CYIIHOCTH OCaJAMTEIBHOIO TUTpoBaHMA No Mmertony PasHca. g ompeneneHus
KaKUX MOHOB OH MPUMEHUM?

[TpaBuna agcopOIMM HOHOB.

N300pa3ure cxemaTHUeCKU CTPOEHHE IpaHysibl M MULEIIbl NpU THpoBaHUU pacTtBopa Kl
pacTBOpOM HUTpaTa cepedpa, eciM pacTBOpP HEJOTUTPOBAH, IEPETUTPOBAH.

O065acTh NPUMEHEHUS 0CATUTENLHOTO TUTPOBAHHUS.

VYKakuTe METOABI 1 OCHOBHBIE 3TAIbl TPABUMETPUYECKOTO aHAIM3A.

TunoBbie 3agaun

o

Pacuer pacTBOpMMOCTH MAaJIOPACTBOPHMBIX COCAMHEHUI 10 JaHHBIM MPOU3BEIACHUS
PacTBOPUMOCTH.

Berunciienue pe3yabTaToB 10 JaHHBIM OCaJIUTEIILHOTO TUTPOBAHUS.

Pacuer KPHUBBIX OCAAUTCIBHOI'O TUTPOBAHUAA.

3amaun Ha YCIIOBHE BBIMIAJICHHUS OCAJKa W OCAXKICHHE HECKOJBKUX MaJopacTBOPUMBIX



COEIMHEHMI.

4.2 ®oHJ OLIECHOYHBIX CPEACTB /ISl POBeIeHNs IPOMEKYTOYHOH ATTeCTALMH.

HTOroBbIif KOHTPOJb OCYLIECTBIsAETCS B (opMe 3auéra M 3K3aMEHa 10 JUCLMILIMHE.
3a4éT moayvaer CTYy/ACHT, BHIIOJIHUBIIUH 1 3aIIUTUBIINN Bce Ja00opaTOpHbIe padOTHI.

DOK3aMeHAIMOHHBIN OMJIET IO aHAIMTUYECKOH XMMHUHU BKIJIOYAaeT TpH Bompoca. IlepBbie
JIBa BOIIPOCA IOCBSILEHbl TEOPETUUYECKMM OCHOBAM XMMMUYECKOTO aHajau3a (CM. MPUBEICHHBIN
HIDKE CIHUCOK). B TpeThem BoIIpoce CTyAEHTY IpelularaeTcsi peliuTb MPaKTHUECKYyH0 3ajady.
[Ipu omeHke 3HAHWMN CTYAEHTOB Ha HSK3aMEHE YYHTHIBACTCSA Oajulbl, MOJyYE€HHBIE UMH TIpU
HAIMCAaHUHM KOHTPOJBHBIX PaboT MO TeMaM y4eOHOM JUCIUTUINHBL.

BOHpOCbI K 3K3aMEHY IO AUCHHUIIJIMHE «Ananumuueckas xumusy

1 OxucnuTenbHO-BOCCTAHOBUTENbHBIE peakiuu. MeToa Modypeakuuil Juisi pacCTaHOBKU
ko3 durnmentos B OBP.

2  OKuCIHTETHHO-BOCCTAHOBUTENBHBIN MOTeHIMAI. ['anpBaHndeckuil anemenT. CTaHIapTHBII
BOJOPOJHBIN 3IEKTPO/I.

3 VYpaBuenume Hepucra st conpsokeHHOM penokc-mapbl. CTaHIapTHBIR U (hOpMaNIbHBINA
OKHCIIUTEIbHO-BOCCTAHOBUTEbHBI  NOTEHIMA, CBA3b MeEXay HUMHU. Biusaue pH,
WOHHOW CHJIbI, KOHKYPUPYIOIIUX PEAKIUi KOMILIEKCOOOpa3oBaHWs W 0Opa3oBaHUs
MaJjopacTBOPUMBIX COEAMHEHUIN HA BEIMYHMHY JIEKTPOJHOTO MOTEHIHAIIA.

4  KoHCTaHTa paBHOBECHUSl OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakinuid. Kakum oOpasom 1o
BEJIMUMHE CTaHJIAPTHBIX WM (GOpPMalbHBIX MOTeHIManoB U K, MOXHO cyoute o
HaIpaBJIeHUU penokc-peakunu? Kak MOXHO HM3MEHHUTH HAMPaBICHUE OKHUCIUTEIBHO-
BOCCTaHOBUTENIBbHON peakuuu? BoiBecTu Qopmyny s pacyera KOHCTaHTHl PaBHOBECHS
penokc-peakuuu npu pH = 0 u npu pH # 0.

5 Merog penokc-tutpoBaHus. KpuBas penokc-tutpoBaHus. DakTopbl, BIMSIONIME Ha
BEIIMYMHY CKauyKa Ha KPUBOM peAOKC-TUTpoBaHMs. BriBecTu dhopmymy Ay pacuera perokc-
TIOTEHIMANA B TOUKE SKBHBAICHTHOCTH JUIS PEaKIMK ¢ ydacTHeM u 0e3 yuactus H' wm OH

6 CnocoObl GUKCHUPOBaHUS KOHIIA TATPOBAHUS B PEIOKC-TUTPOBAHUH, IPUMEPHI.

7 Penokc-uaukaTtopel. TpeOoBaHMs, TNpeabABIseMble K 3THUM HHIUKaTtopaMm. HTepBan
nepexoja OKPAacKh peAoKC-MHAMKATOpoB, pT. YpaBHEeHHMs peakuui, IPOTEKAarolUX B
pacTBope nudeHnIaMruHa Ipyu ero UCIoIb30BaHUM B KaueCTBE PEOKC-MHANKATOPA.

8 IlepmaHranaTomeTpusi; ypaBHEHHs, JeXKalllde€ B OCHOBE MCIIOJIB30BaHMs I€pMaHraHara
KaJlisg B KadecTBe OKucauTeNs. [IpuroroBneHue, craHaapTH3alys W XpaHEHUE pacTBOpa
KMnO;,. IlpuuuHbl m3aMeHeHHMs KoHIeHTpauuu pactBopa KMnO,. Ilpumenenue merona
nepmaHrasaroMerpuu. IIpumepsr.

9 MHonmumerpuss u HogomeTpusi. YpaBHEHMsS peakiUil, JeXalluX B OCHOBE METO/O0B.
[IpuroTtoBneHne, XpaHEeHHE W CTaHJApTU3alMSg pPabOYUX pPacTBOPOB, MCIOIB3YEMBIX B
uogumeTpuu. IIpuunHBl M3MEHEHMsI KOHIIEHTPALMU pacTBOpa THOCYJIb(ara HAaTpHUs BO
BpeMeHU. MHaukaTop B MeToze ioJoMeTpuu, 0COOEHHOCTH ero npuMeHeHus. [Ipumenenue
METOJ0B HOIUMETPUU U HOJOMETPUHU, IPUMEPBL.

10 Jmuxpomaromerpus. YpaBHEHHE, JieKallee B OCHOBe Merona. [IpuroroBieHue pabouero
pacTBopa, nHAUKATOpHhl. [IpuMeHenne Meroza.

11 KommuekcHoe cCOeIMHEHHE U €r0 CTPOEHHE: KOMILIEKCOOOpa3oBarTesb, JIUTaH I, BHEIIHSS U
BHYTPEHHSS cpepa; KOOPIUHALMOHHOE YHUCIIO, IEHTAaTHOCThINTaH/ 1a.

12 Knaccudukausi KOMIUIGKCHBIX COeAMHEHHWH. Ha3oBuTe M mNpHBeIUTe OCHOBHBIC THIIEI
KOMIIIEKCHBIX COCIMHEHHN. XelaT, BHYTPUKOMIUIEKCHOE COEUHEHUE.

13 KoHCTaHTBI yCTOWYMBOCTH W HECTOHKOCTH KOMIUIGKCHBIX COCJIMHEHHWH: OOIIme;
cTyneH4Yarble. TepMOAMHAMUYECKHE, pealbHBbIC, YCIOBHBIE KOHCTAHTBI YCTOWYMBOCTHU
KOMIUIEKCHBIX coequHeHuN. CBs3b Mexay HUMU. DaKkTOphl, BIUSAIOMINE HA YCTONYMBOCTH
KOMIIJIEKCHBIX COCIUHEHUN.
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[IpuBenuTe mnpUMEpHl HCMOIB30BAHMS KOMIUIEKCHBIX COEIMHEHMM NI MaCKUPOBAHUS
MEMIAIOIIMNX HOHOB B KaueCTBEHHOM aHaIM3€ M TUTPUMETPUYECKOM METO/e
KOJIMYECTBEHHOT'O aHAJIM3a.

Kommiekconomerpuyeckoe  tutpoBanue.  Kommekconbl.  Dopmyiabl  BaKHEHIINX
KOMILIEKCOHOB.

OJITA, ee nmenratHocTh. OcobeHHocTH B3ammoxeciicTBus DJTA ¢ moHaMH MeETaJIOB.
[TpuroroBnenue padbodero pactopa IATA, cranmapTuzamnusi.

BbiBenuTe (OpMyITY it pacuera MONbHOI 10uH HoHa Y B yCIOBUSX POTOHMPOBAHHSL.
BreiBenute Qopmyny ans pacuera MOJBHOW JIOMM MeETaula B YCIOBHSX TNPOTEKAHUS
KOHKYPUPYIOILIEH peaKIMi KOMILIEKCOOOpa30BaHMUs.

KpuBass KOMIUIEKCOHOMETPUYECKOI'O TUTpOBaHUs. DakTOpbl, BIMSAIOUIME HA BEJIUYUHY
CKayKa.

®uKcupoBaHue KOHEYHOM TOUKH KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS.
MeTamioxpoMHble HHAUKATOPBI, NpUMEpbl. MexaHu3M HUX JeHCTBUS, TpeOOBaHUS K
uHAMKaTopam. HTepBa nepexoia OKpacku METaNIOXPOMHBIX HHIAUKATOPOB.

[Ipsimoe, 0OpaTHOE M BBHITECHUTEIHbHOE KOMILUIEKCOHOMETpUYECKOe TUTpoBaHHe. [Ipumepsl
IPUMEHEHHUS OCHOBHBIX NPUEMOB TUTPOBAHUS Ul ONpEAEICHUS KaTUOHOB U AHUOHOB.
Omnpenenenue o001l )KECTKOCTH BOJIBI METOI0M KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS.
Kakum o0pa3oM OCyIIECTBISIOT aHaiu3 cMecH KaTuoHOB? Kak MOXHO TIOBBICUTH
CEJIGKTUBHOCTh KOMIUIEKCOHOMETPUYECKOTO TUTPOBAHUS?

[TorpenmrHoCcTH KOMIIJIEKCOHOMETPUYECKOTO TUTPOBAHUS.

[IpousBeneHne  pacTBOPUMOCTU.  YCIOBHOE, pealbHOE U  TEPMOJIMHAMUYECKOE
IIPOU3BEIEHUE PacTBOPUMOCTH. VX B3aUMOCBSI3b.

PacTBoprMOCTh ManmopacTBOPUMBIX coeluHeHUi. CBsA3b PacTBOPUMOCTH C MPOU3BEACHUEM
PacTBOPUMOCTH.

Bnusnue mpupoasl pactBopurtens, pH, MOHHOW CHIIBI, OJHOMMEHHOTO HOHA, MpoIliecca
KOMILJIEKCOOOpa30BaHus Ha PACTBOPUMOCTH MaJIOPACTBOPUMOTO COSAMHEHUSI.

VYcnoBue oOpa3zoBaHus U pacTBOpeHUs ocaakoB. [IpaBuiio mpousBeaeHNus pacTBOPUMOCTH.
PaBHOBecust mpu OCa)kI€HUU HECKOJIBKUX MaJIOPACTBOPUMBIX COETUHEHUI.

OcanutensHoe TuTpoBaHue. KpuBas ocaauTenbHOroTHpoBaHUS. DakTOpbl, BIMSIONIME HA
BEJIMUMHY CKauKa.

TuTtpoBaHue cMecH BEIIECTB.

CnocoObl MHAUKALMU KOHIIA TUTPOBAHUS B OCAUTEIbHOM TUTPOBAHUH.

be3piHIMKaTOPHBIE METOIBI OCAIUTEILHOTO TUTPOBAHMUSL.

OcanurtenbHOE TUTPOBaHUE MO MeToy Mopa.

OcanurensHoe TUTpOBaHuE Mo MeToxy Posbrapaa.

OcanutenbHoe TUTpoBaHuE 1Mo MeTony PasHca. AncopOIMOHHBIE MHAUKATOphl. [IpaBuia
agcopbuun noHOB.M300pa3ure cxeMaTHUECKH CTPOCHME TIpaHyidbl W MHULEUIBl IpU
0CaIUTEIIbBHOMTUPOBAHUH PACTBOPOB.

OO6nacTh NpUMEHEHNS 0CAAUTEIBHOTO TUTPOBAHMUS.

OcHoBHBIE 3Tallbl TPaBUMETPUYECKOrO aHaiu3a. [peboBaHMs, NpPEIbSIBISIEMbIE K
0CaJUTEINI0, OcaX1aeMoii (hopMe U TpaBUMETPHUECKON (hopMe.

OcHoBHbIE cTaIuU 00pa30BaHMs OCaIKa.

OTHOCHUTENBHOE MEpEChIIEHHE. Y CIOBUS TMOIYyYEHUS KPUCTAUIMYECKHMX M aMOP(HBIX
OCaJIKOB.

Bunbel 3arps3HeHus ocagka: COBMECTHOE OCaXJAECHHE, IOCIEAYIOLIEe OCaXKICHUE,
coocaxJieHue (aacopOuus, okkiIo3us U uzomoppusm). IlpombiBanue ocaaka. YpaBHEHHE,
MO3BOJISIOIIEE PACCUUTATh 00NN 00bEM MPOMBIBHOMN >KHUIKOCTH.

OO61as xapakTepuCTHKa IPaBUMETPUYECKOTO METO/IA.

Tunwt 3a0au:
1. BeolumcneHue pe3ynbTaToB MO JaHHBIM PEIOKC-, KOMIUIEKCOHOMETPUYECKOTO WM



0CaIUTEIIbHOTOTUTPOBHUS.

2. Pacuer CKaukKa Ha KpHUBOU penokc- KOMILIEKCOHOMETPUYECKOTO WIH
0CaIUTEIIbBHOTOTUTPOBHUS.

Pacder koHCTaHT paBHOBeCHs U onpeaesieHue Harpaiienuss OBP.

Pacuer noTeHImana cucTeMsl 1o JaHHBIM O COCTAaBE pacTBOpA.

Pacuer hopmansHOro nmoTeHIMAIA.

Pacuer noTteHiuana B TOYKe SKBUBAJICHTHOCTH.

PacueTr paBHOBECHOI KOHIIEHTPALIMK METAJLJIa B PACTBOPE 10 JaHHBIM O COCTaBE pacTBOpA.
Pacyer yciIOBHOM KOHCTaHTbl YCTOMYMBOCTHM KOMIUIEKCHBIX COCIMHEHUI B YCJIOBUSX
MIPOTOHUPOBAHUS U KOHKYPUPYIOILIET0 KOMIUIEKCOOOpa30BaHusl.

9. Pacuer pacTBOPMMOCTH MAaJIOPACTBOPUMBIX COCIUHEHUH 10 JAaHHBIM TPOU3BEICHHUS

PacTBOPUMOCTH.

10. Pacuer konmudecTBa OCaUTE.

11. Pacuer noteps (B T U %) ornpenensieMoro KOMIOHEHTAa MPH OCaXKICHUU U IPOMBIBAaHUU.

12. PacueTr MakCHMalIbHOTO 00BhEMa MMPOMBIBHOM KUIAKOCTH.

13. Boruncnenue pe3ynbTaToB IO JaHHBIM I'PaBUMETPUUYECKOTO aHATN3a

Nk w

HpHMep 3K3aMEeHALIMOHHLIX 3aJaHNI B ounjere
o JMCUMIIJINHE «AHAJITUTHYECKAS] XHMM )

1 OcHoBHbIe cTanuu 00pa30BaHUs OCAAKA.

2 Kpusas penpokc-turpoBanusi. @akTopsl, BIUAIONNE HA BEIWYHHY ckauka. [loTeHnman B
TOYKE IKBUBAIICHTHOCTH.

3 K 100,00 mun pactBopa NiCl, moGaBuiy ITUCTWILIMPOBAHHYIO BOAY, aMMHAYHBIH
Oydepnsiii pactBop u 20,00 mn 0,01085 M pactBopa D/ATA. M36sTox D/TA
orrutrpoBasim 0,0129 M MgCl,, na TuTpoBanue uspacxomoBanu 5,47 mu. PaccumraTsh
UCXOJIHYIO KOHIeHTparuio (r/1) pactopa NiCl,

OneHoYHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM X WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— NpU HEOOXOAMMOCTH WHBAJIMAAM H JIMIAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH
3J10pOBbsI NIPEIOCTABIISIETCS IOMOJIHUTEIbHOE BpeMsl JUIsl TOJTOTOBKHM OTBETA HA HK3aMEHE;

— TIpH TIPOBENICHUH TPOILIEAYPHI OIICHUBAHUS PE3yJIbTATOB O0YyUSHHsI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPETYCMAaTPUBAETCS MCIIOJIb30BaHNE TEXHUUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYAIBHBIMUA 0COOEHHOCTSIMH,

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U WHBAIWAOB TIPOIEypa OIICHWBAHUS pE3yNbTaTOB OOyUYEHHs 10 JWUCHUILUIUHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHMBaHUsI PE3yJIbTAaTOB OOyUYCHHS WHBAIWIOB W JIUI] C OTpaHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSI 0 JUCHUIUIMHE (MOJIYJIO) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT C HApYIICHUSIMH 3PEHHS:

— B I1€4aTHON (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JU71st T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B I1e4aTHoM (opme,



— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.
JlaHHBI ~ TepeYeHb  MOXKET  ObITh  KOHKPETH3UPOBaH B 3aBUCUMOCTH  OT

KOHTHHT€HTA00yJaronxcsl.

5. IlepeyeHb OCHOBHOI M JONMOJHHTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI

JJISI OCBOEHM Sl JTUCUMILIMHBI (MOIYJIst).

5.1 OcHoBHas JiuTEpaTypa:

1. OCHOBBI aHAIMTUYECKON XUMUH: Y4eOHUK TSI CTyIeHTOB By30B: B 2 T. T. 1, 2. /Ilox pexn.

1O.A. 3onoroBa. M.: Axkanemus, 2014.

2. OCHOBBI aHAJIMTUYECKON XUMUM: YU4EOHUK JUTsl CTyIeHTOB By30B: B 2 T. T. 1, 2. /Tlox pen.

1O.A. 3onoroBa. M.: Axkanemus, 2010.

3. Kpucruan I'. Ananurudeckas xumusi: B 2 1. T.1, 2/ nep. ¢ aurn. A. B. N'apmama u np. -

M.: BUHOM. Jla6opatopus 3nanwuid, 2009.

4, bap6anat, FO.A. OCHOBBI aHAIMTHYECKOH XUMHUH: MPAKTUIECKOE PYKOBOJCTBO

[DnexTponHbIi pecypce] : pykoBoacTso / FO.A. bap6anar, A.B. 'apmam, O.B. Monorapoga, E.A.
Ocurnoga ; mox pen. 3omotoBa FO.A., llexosmoso#t T.H., Ockonka K.B.. — Dnexrpon.gan. —
Mocksa: U3zpatensctBo "Jlabopatopus 3Hanuii", 2017. — 465 ¢. — Pexxum poctyna:
https://e.lanbook.com/book/97410

5.2. lonosiHuTEILHAS:

1. Bacunbep B.I1. AHanutuyeckass XuMus: COOPHHK BOIIPOCOB, YIPaXKHEHUH M 3ajad: ydeOHOE

mocobue 1 cryaentoB By3os / B. I1. Bacunbees, JI. A. Kouepruna, T. 1. Opmnosa - 4-e¢ u3n.,
crep. - M.: [Ipoda, 2006.

2. OCHOBBI aHAJIMTUYCCKON XMMHUU: 3a/1a4d U BOIIPOCHL: Y4EOHOE MOCOOHE JIJIsi CTY/IEHTOB YH-TOB /

™

nox pen. 1O0. A. 3onotoBa. M.: Bricmas mkona, 2002.

. OcHOBBI aHATMTHUECKON XUMUH. IIpakTHUECKOE pyKOBOACTBO: YueOHOE mocodue It CTYACHTOB

YH-TOB ¥ BbICHILy4eOH.3aBeneHuit/ mox pea. FO.A.3omoroBa.-M.: Beicmias mkomna, 2001.

. Bacunbes B. I1. Ananutudeckass XuMusi: ydeOHUK JJIsl CTYIE€HTOB By30B [B 2 kH.] / Ku. 1,2. /

Bacunwer B. II. - 6-e u3n., crep. - M.: [Ipoda , 2007.

. Bepumnaun, B.W. Ananutndeckas Xxumust [ DneKTpoHHbIH pecypc] : yueOnuk / B.J. BepmmnuH,

W.B. Bnacosa, .A. Hukudoposa. — Dnextpon.nan. — Cankrt-IlerepOypr : Jlans, 2017. — 428
c. — Pexxum noctyna: https://e.lanbook.com/book/97670

5.3. Ilepuoanyeckne U3IaHNUS:
KypHan aHaTUTHYECKOM XUMHH
AHanuTHKa U KOHTPOJb
3aBojckas 1aboparopust

6. Ilepeyenr pecypcoB  HH(POPMALNHOHHO-TETEKOMMYHHKANMOHHOW  CeTH

«MHTEpHET», B TOM YHCJIE COBpPEeMEHHbI¢ MNpoQecCHOHATbHBbIC 0a3bl JaHHBIX H
HH(POPMALMOHHBbIE CIPABOYHbIE CHCTEMbl, He00XOAMMBbIe AJSl OCBOEHHMS IMCHUIIHHBI

(Mmomyais).

- [louckoBas miardopma, oobeauHsIOMAs pegepaTuBHbIE 0a3bl JAHHBIX MyOJUKALUN B
Hay4YHBIX XXypHasax ¥ nmatenTos http://www.webofscience.com

- CipaBouHo-nipaBoBas cucrema «KoncynbranT [Tmroc» (http://www.consultant.ru)

- ba3a nannbpix Hay4noii anextponnsiii oudianoreku eLIBRARY .RUhttps://elibrary.ru/

- MenepanpHas rocyIapcTBeHHas nHMOpMaIOHHas crucTeMa «HanmoHanbHast 3J1eKTPOHHAS

oubmoTeka» https://H36.pd

- bubnuorpaduueckas u pedeparuBHas 0aza JaHHBIX



https://e.lanbook.com/book/97410
https://e.lanbook.com/book/97670
http://www.webofscience.com/
http://www.consultant.ru/
https://elibrary.ru/
https://нэб.рф/
https://www.scopus.com/

https://www.scopus.com

7. Mertoauyeckue yKa3aHusl /Jisi O0OY4YAlOIIMXCS MO OCBOEHHIO JIUCHHUILIMHBI
(MomyJisi).

VYcnemHoe OCBOGHHME AMCLUMIUIMHBI TMPEArojaraeT akTHUBHOE, TBOPYECKOE YydacTue
CTyJIEHTa MyTeM I[IJIAHOMEPHOW, MOBCEIHEBHOM paboThl. V3yueHue IHUCUUIUIMHBI CIEAyeT
HAuMHATH C MPOopaboOTKH paboueil mporpammbl, 0co00€ BHUMAHUE, YIS LENIM U 3a/adaMm,
CTPYKTYpE U COIEpk aHHUIO Kypca.

Pabora ¢ KOHCIIEKTOM JIeKIUii

[IpocMOTpuTE KOHCHEKT Cpa3zy Mocie 3aHATUN, OTMEThTE MaTepual KOHCIEKTa JIEKIUH,
KOTOPBIA BBI3BIBACT 3aTPyJHEHHs Uil NOHMMaHusA. llomblTaliTech HaWTH OTBETHl Ha
3aTpyJHUTENbHBIE BOIPOCHI, HCIONb3ysd pEKOMEHAyeMylo Juteparypy. Eciu camocrosrenbHO
HE yIaJloCch pa3o0parbcsi B MaTepuaie, CPopMyIupyHTe BOMIPOCHI U 0OPATUTECH 32 TTIOMOIIBIO K
MpernoaaBaTeNio Ha KOHCYIbTAlUU WK OMMKanIIen JeKIuH.

PerynspHo oTBoguTe BpeMmsl sl MOBTOPEHUS MPOHJICHHOTO MaTepuaia, MpoBepss CBOU
3HAHUS, YMEHUS U HaBBIKH 110 KOHTPOJIbHBIM BOIIPOCAM.

BobinoJsiHeHue J1a00paTOPHBIX padoT

Ha 3anstum nomyuute y mpenojaBaTeliss rpaduK BBIMOIHEHUS J1aOOPATOPHBIX paboT.
O63aBeauTech BCeM HEOOXOIMMBIM METOIUYECKUM 00ECIIEUEHHUEM.

[lepen mocemeHueM I1abOpaTOPUU H3YYUTE TEOPHUIO BOIMPOCA, MPEANOIAraeMoro K
UCCJIEJOBAaHHIO, 03HAKOMBTECh C PYKOBOJCTBOM II0 COOTBETCTBYIOIEH pabOTe M MOATOTOBHTE
MIPOTOKOJI IPOBEACHUs pabOThI, B KOTOPBI 3aHECUTE:

- Ha3BaHHUE padoThI;

- 3arOTOBKH TaOJHII JIJIs 3aTIOJTHEHHSI SKCIIEPUMEHTALHBIMY TAaHHBIMU HAOIIOICHU;

- YpaBHCHHSI XMMHUYECKUX PEAKIIUH MPEBPALICHUH, KOTOPBIE OyIyT OCYIIECTBICHBI TIPU
BBIMIOJTHEHUH SKCIIEPUMEHTA;

- pacyeTHbIe (POPMYIIBI.

OdopmieHne 0T4ETOB JOMKHO MPOBOAUTHCS TOCIE OKOHYAHUS pabOTHI B 1a00OpaTOpUH.
Otuér o maboparopHOi paboTe MODKEH COIep)KaTh BCE IOJIYYECHHBIE SKCIIEPUMEHTAIbHBIC
pe3ynbTaThl, HEOOXOAUMBIE PACYETHl U BHIBOIBL. [Ipu QUKCHpPOBAHUU PE3yNbTATOB U3MEPEHUS
0co00e BHUMAaHHE HY)KHO OOpaTHTh Ha COOTBETCTBHE 3aNKCH (KOJUYECTBO 3HAYANIMX HU(Pp B
Yrclie) TOYHOCTH M3MEpeHus. PacuéTel JOMKHBI colepikaTh Bce (HOPMYJBbl M BBIUMCICHUS C
yKa3aHWEM eJUHUI] U3MepeHus. Bce pe3ynbraTel M3MEpPeHH HETIOCPEICTBEHHO (PUKCUPYIOTCS B
paboueii TeTpagu. 3amuch pPe3yAbTATOB H3MEPEHHWH Ha YEPHOBUKE WIM KapaHAAIlOM He
norryckaercs. [Ipu BBITOJIHEHUH BBIYUCIICHHA HEOOX0IUMO COOITIOIaTh MpaBUiIa OKPYTIICHUS.

J171st MOATOTOBKH K 3aIlIUTE OTYETa IO JJabopaTOpHO paboTe clieyeT mpoaHAIU3UPOBATh
OKCIIEPUMEHTAIBHBIC  PE3YyJIbTAaThl, COMOCTABUTh WX C W3BECTHBIMH TEOPETUUCCKUMU
MOJIOKEHUSMU WJIM CIPABOYHBIMHM JaHHBIMH, OOOOIIUTH PE3yNbTaThl HUCCIECIOBAHUN B BUIE
BBIBOJIOB TI0 pabOTe, IMOATOTOBHTH OTBETHI HAa BOIPOCHI, MPUBOJUMBIE B METOIMYCCKHX
YKa3aHUAX K BBHIIOTHEHHIO TMPAaKTUYECKUX paboT. OT4éT JOMKEeH MPeloCTaBIsATHCS
IpenojaBaTeso Il MPOBEPKU B TEUEHUE HEENIN IOCJIE BBIOJIHEHUS JaOOpaTOpHON paboThlI.
[TpoBepka maGopaTopHOl pabOTBI COMPOBOXKAAETCS COOECEIOBAaHWEM C MpernoaBaTelieM.
BrInoTHEHHBIME CUUTAIOTCS TOJBKO MPUHSATHIE MPETogaBaTeeM JIabopaTopHbie paboThI!

Pemienue 3axauv.

[Tepen pemenueM 3a1a4 HE0OXOJMMO BHUMATEIHHO U3YUUTh TCOPETHUSCKHUIA MaTepHa,
npopaboTaTh KOHCIEKT JIEKIMH, pa3o0paTh MNpUMEpHl pelieHus 3anad. PemieHue 3amay
PEKOMEHJIyeTCsl HauWHATh C HanOoJiee MPOCTBIX, OJNM3KHUX K HWMEIONIMMCS B 3a/JadyHUKe
npuMmepam. He pekoMeHIyeTcss WCIOIb30BaTh TOTOBBIE KOHEYHBIE (DOPMYNBI, KOTOpPHIE
BBIBOJIATCS B IPHMEpaxX pelIeHHs 3aJ1ad. 3alich B TETPAIH J0DKHA CoAepKaTh (DOPMYIIBI U BCE
BBIUMCJICHHSI C YKa3aHMEM €IWHUIl u3MepeHus. [Ipu BBIUMCIEHUSX HEo0XoauMo oOpaimiaTh
BHHUMaHUE HAa MX TOYHOCTH (MCIOJIB30BaHHE HY)KHOTO YHCJIA 3HAa4Yanux 1udp) u cobmroeHne
MPAaBHUII OKPYTIICHUSI.


https://www.scopus.com/

IMoaroToBka K KOHTPOJbHBIM padoTam

KoHnTposbHas paboTa BEINOJHSAETCS B ()OpME MUCBMEHHOTO OTBETa Ha BOIPOC 3aJIaHHs
win perreHus 3axaun. CojepikaHue MOATOTOBJICHHOTO CTYJICHTOM OTBETa Ha MOCTABJICHHBIN
BOIIPOC JIOJDKHO TIOKa3aTh 3HAHUE aBTOPOM TeopHu Bompoca IIpakThueckue 3aaHus,
BBIHOCUMBIC Ha KOHTPOJIbHYIO paldoTy, COCTaBJI€Hbl Ha OCHOBE YIPAXKHEHUH U 3ajad,
BBIIIOJIHSIBIIMXCS B TEUCHHUE CEMECTPa Ha JIa00PaTOPHBIX 3aHATHUSAX. PEKOMEHyeTCsl BEpHYThCS K
TUM YHNPAXHEHUSIM U YTOYHUTHb UX BBHIIOJHEHHE IPH IOATOTOBKE K KOHTPOJIBHON padorte.
Crenyer oOpaTuTh BHUMaHHE Ha TO, YTO BBINOJHSAEMOE 33[aHUC JIOJDKHO OBITh MOIKPEIUICHO
OOBSICHEHHMEM TOI0 HJIM HMHOI'O npeajiaracéMoro peuiCHus. HpI/I HaJIMYUU BOIPOCOB, IICPCH
KOHTPOJIbHOM paboTOi HEOOXOIUMO IPOKOHCYIIETHPOBATHCS C MIPEHOAaBATEIIEM.

7.1 OpraHu3anus Npoecca caMoCTOSTETbHOWH PadoThI

CamocrosiTenbHass pabdoOTa CTYICHTOB CBsi3aHAa C IUIAHMPOBAHUEM OKCIIEPUMEHTA,
IPOBEICHUEM MAaTEMaTHYECKUX PacueToB M O0OpaOOTKU IMOJYYEHHBIX JAaHHBIX, MPOPAOOTKON U
HOBTOPEHHEM JICKIMOHHOIO Marepuaja W Marephaia Y4eOHMKOB M Y4eOHBIX IOCOOWii,
pelICHuEeM YNpa)XKHEHHHA M 3a/1a4, M3y4YCHHEM CaMOCTOSTEIbHO HEKOTOPBIX pasleiioB Kypca,
HOATOTOBKOI K KOHTPOJIBHBIM PadoTaM, 3a4eTy U IK3aMEHY.

B OCBOCHUH JAUCHUITIINHBI HWHBaJILAaMH u JMamMun C OrpaHHU4YC€HHBIMHA
BO3MOKHOCTSIMU3IOPOBbSl  OOJIBILIOC 3HAYCHHE HMEET HHAMBUIyallbHas ydeOHas paborta
(KOHCYJIbTALlMK) — JAOTIOJIHUTEIBHOE Pa3bsICHEHHE YIeOHOT0 MaTepraia.

WNuauBuayanbHble KOHCYIbTALMA [0 MPEAMETY SBIISIOTCS BaXHBIM  (aKTOPOM,
CHOC06CTBYIOIIII/IMI/IHI[I/IBI/II[yaJII/I?;aHI/II/I O6y‘~IeHI/I$I N YCTAHOBJICHHIO BOCIIMTATCIIbHOI'O KOHTAKTa
MEXIylpernojaBarteaeM W OOy4alolMMCs HWHBAIWAOM WM JIMIOM C OTrPaHHYCHHBIMHU
BO3MOXHOCTAMU3OOPOBbA.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHI, HCNOJb3yeMbIX NPH OCYLIECTBICHUH
00pa30BaTe/ILHOIO MPOLEcca MO0 JUCHHUILINHE (MOLYJIIO).

8.1 llepevyenb HHPOPMALMOHHBIX TEXHOJIOTHIA.

Jlis mocTpoeHus: TpauKoOB U BBIIOJIHEHUSI HEOOXOJUMBIX PAcYETOB Ul J1a00paTOPHBIX
pabot HeobOxomuma nporpamma MSExcel, s co3nanust npe3eHTaimii HEOOX0IUMa MPOrpaMma
MS PowerPoint.

8.2 IlepeyeHb HEOOXOAMMOTO JIMLIEH3MOHHOIO MPOTPAMMHOI0 00ecne4YeHusl.

[Ipu BbIMOTHEHHMH Ja0OpPATOPHBIX pabOT MCMONB3YyeTCs MpOorpaMMHOE obecreueHue
MicrosoftOffice (Word, Excel, PowerPoint).

8.311epeyeHb MH(POPMALMOHHBIX CHIPABOYHBIX CHCTEM:

1. CnpaBouno-nipaBoBas cuctema «Koncymnprant [Tirocy (http://www.consultant.ru)

2. DnektponHas oubnmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MarepuanbHo-TexHH4eckass 0a3a, HeoOxoauMmasi sl  OCYLIECTBJICHUS
o0pa3oBaTe/ibHOrONpoLecca Mo JUCHUIInHe (MOIYJII0)

MaTepI/IaHBHO'TeXHI/IquKOG obOecrieueHue JAUCIHUITIIINHBI

No Bun pa6or
(MOmyJIs1) ¥ OCHAIIEHHOCTD

1. JleximonHbIe 3aHATUSA | JIEKIMOHHAS ayIUTOpUS

2. CemuHapckue 3ansatua | He nmpegycmorpensl

3. JIaGopaTopHble JlaGoparopuu, YKOMIUIEKTOBAHHBIE CIEIMAIU3UPOBAHHOM
3aHATHS MeOenbl0 U TEXHHYECKUMHM  CpelICTBaMH  OOydYeHHs,

OCHAIIICHHBIE  AHAJIMTUYCCKUM  00OpymoBaHUEM  (BECHI
naboparopHbie paBHOIUTeUHE 2-ro Kiaacca mozaenu BJIP-200),
MOCY/ION M pEaKTUBaMHU JUIsi XMMHUYECKOTO IKCIEPUMEHTAa B
COOTBETCTBHUU C HpOFpaMMOfI BBITIOJIHCHUA J'Ia60paTOpHBIX
paboT.



http://www.consultant.ru/
http://www.elibrary.ru)/

Kypcosoe He npenycmoTrpeno

MIPOEKTUPOBAHUE

['pynnossie YyeOHuble moMelleHUs (aKylIbTeTa XUMHUU U BBICOKHX
(MHIUBHYaTBHBIC) TEXHOJIOTHUH

KOHCYJIbTAIlUU

Texymuii  KOHTpOJb, | YueOHble mOMemeHUs (aKyIbTeTa XUMHH U  BBICOKHX
MIPOMEKYTOUHAS TEXHOJIOTUH

aTTeCTalHs

CamocTosTenbHas CamocTosiTenbHas pabora CTYJAEHTOB
paboTta OCYIIECTBISIETCS B YUTAIbHBIX 3aiax Oumbmmoreku KyOI'V,

3ane pedepaTHBHBIX KYPHAIOB, BBIYUCIHTEIEHOM IIEHTpPE
Kyol'Y, WHTepHeT-leHTpe, a Takke APYTHX ayJAHTOPHUIX
(bakyabTeTa XUMUU M BBICOKUX TEXHOJOTHUN C BO3MOXKHOCTHIO
noAKIro4YeHus: K cetu «VHTepHEeT» U obecrieueHreM A0CTymna
B DJIGKTPOHHYIO HH(GOPMALMOHHO-00pa30BATENbHYIO CpeLy

OpraHu3aluu.




