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1. TMACHOPT PABOYEH TIPOITPAMMBI YYEBHOM JUCHUILJIAHBI
«AHAJIMTHYECKASA XUMHSA»

1.1.  ObuacTe npuMeHeHHus padoyeil NpOrpamMMmsl.

Pabouass mporpamma y4eOHOW NIUCIMIUIMHBI «AHAIMTHYECKAas XUMHS» SBISETCS YacThIO
IporpamMMbl IOJTOTOBKHM CHELMAINCTOB cpefaHero 3BeHa B coorBercTBUM ¢ PI'OC mo
cnenuanbHoct  CIIO  20.02.01 PaumoHnanbHOE HCIOJIIB30BAHUE NPUPOJOXO3IHCTBEHHBIX
KOMIUIEKCOB.

1.2. Mecro yueOHoii mucuumimHbl B crpyktrype IIIICC3: yueOHas aucuuIUIMHA
«AHaTUTHYECKass XUMUS» SBIsETCS 00menpodecCuoHaIbHOW U BXOAUT B MPOodeccHOHaTbHBIH
UK.

[pouecc n3ydeHus UCUUILIMHBI HApaBlieH Ha (OpMUpoOBaHue cienyronmx komnereHnui (OK
u I[1K):3.

OK 1: IlonuMaTh CyIIHOCTh M COIMAIIbHYIO 3HAYUMOCTb CBOEH Oyayriei mpodeccun,
MPOSIBJISITH K HEM YCTOMYMBBIN HHTEPEC.

OK 2: Opranu3oBbIBaTh COOCTBEHHYIO NI TEILHOCTD, BEIOUPATH THIIOBBIE METO/BI PEIICHUS
npo¢eCCHOHABHBIX 3aJ1a4, OIIEHUBATh UX 3()PEKTUBHOCTH U KAaYE€CTRBO.

OK 3: IlpuHumaTh pelieHusl B CTaHJAPTHBIX M HECTAHJAPTHBIX CUTYyalUsIX M HECTH 3a HUX
OTBETCTBEHHOCTD.

OK 4: OcymecTBisiTh TMOUCK ¢ HCIOJb30BaHWE WHPOpMAIUHA, HEOOXOAUMON IS
3¢ PeKTUBHOTO BBHIMOTHEHHUS MPOGECCHOHANBHBIX 3a/1a4, TPO(PECCHOHATIBEHOTO U IMYHOCTHOTO
pa3BUTHSL.

OK 8: CamocTosTeNnbHO OnpeaessaTh 3a1a4u MPO(PECCHOHATIBHOTO U JTUYHOCTHOTO Pa3BUTHS,
3aHUMAThCS CaMO0Opa30BaHUEM, OCO3HAHHO IIJIAHUPOBATH MOBBIIIEHNE KBATH(PUKALIIH.

OK 9: OpuenTupoBaThCsl B YCIOBHIX YaCTOH CMEHBI TEXHOJIOTUI B MPOECCHOHATHHON
JeSITENIbHOCTH.

[IK 1.1: IIpoBOINTE MOHUTOPHUHT OKPY’KAFOIIEH IPUPOTHON CPEIBI.

IIK 1.2: OpranuzoBbiBaTh padoTy (QyHKIHMOHAIBHOTO MOJpa3felieHusl Mo HaOIIOJCHUIO 3a
3arpsI3HEHUEM OKPY KaoIEl IPUPOTHON CpENbI.

IIK 1.3: Opranu3oBbIBaTh AEATEIBHOCTh MO OYUCTKE M PEaOMIIMTAIUU 3arps3HEHHBIX
TEPPUTOPUIL.

[1K 1.4: [IpoBOANTH MEPOTIPUSATHUS IO OUMUCTKE U PEaOMIUTAIINU 3aTPSA3HEHHBIX TEPPUTOPHUH.




[IK 2.1: OcyuiecTBisiTh MOHUTOPUHT U KOHTPOJIb BXOJHBIX M BBIXOJHBIX ITOTOKOB JUIS
TEXHOJIOTHYECKHUX MPOLECCOB B OPraHU3aAIUAX.

[IK 2.2: KonTtponupoBaTh u obecrieunBaTh 3()(HEKTUBHOCTH HUCIIOJIB30BAHUS MaIOOTXOJHBIX
TEXHOJIOTHI B OpraHU3alusX.

IIK 3.3: Peanu3oBbIBaTh TEXHOJOTHUYECKHE MPOIECCHI MO MEpepadOTKe, YTUIU3ALNH U
3aXOPOHEHHIO TBEPABIX M KUJIKHX OTXOJIOB.

1K 3.4: [IpoBOAUTH MEPOTIPUSATHS IO OUUCTKE U PeaOMIUTAIIUU TTOJUTOHOB.

1.3 Heiu u 3a1a4u y4eOHOH TUCUMILIMHBI - TPE0OOBAHMSA K pe3yJbTaTam
OCBOCHUSA Y4eOHOH IMCIUIIUHBI:
B pe3ynbTaTe ocBoeHUs y4eOHOM AUCIUIUIMHBI CTYIEHT JOJIKEH

YMETh:
- BBIOpATh METOJ aHAJIN3a, UCXO/Isl U3 OCOOCHHOCTEN aHAM3UPYEMOM MPOOHI;
- BBINOJHATH SKCIIEPUMEHT U OOPMIISATH PE3YNIbTATHl IKCIIEPUMEHTA;
- MPOBOJIUTH PACYEThl, UCMOJb3Yysl OCHOBHBIE MPABUJIAa U 3aKOHBI aHAJTIMTUYECKON
XUMUHU.

3HaTh:
- TEOPETUYECKUE OCHOBBI aHATUTHYECKON XUMUU;
- pa3ieineHue W OCHOBHBIE pEaKIUH, HWCIOJIb3YEMbIE I KadeCTBEHHOI'O
XUMHUYECKOTO aHAJIN3a,;
- OCHOBHBIE BUJbl PEAKIIUIA, UCTIOJIb3YEMbBIX B KOJIMUECTBEHHOM aHAJIN3E;
- TNPUYMHHO-CIEJACTBEHHYIO CBSI3b MEXAY (U3MYECKUMU CBOMCTBAMH U
XUMHUYECKUM COCTaBOM CUCTEM;
- NPUHUUIHUAIBHOE YCTPOMCTBO MPHUOOPOB, MPEAHA3HAYEHHBIX IJIs MPOBEACHUS
(PU3HKO-XMMUYECKUX METOJIOB aHAJIN3a;
- MpaBWJIa TEXHUKU O€30MaCHOCTH MPH BHITIOJHEHUHU Ja00paTOPHBIX paboT.

Koumn4yecTBO 4acoB Ha 0CBOeHUE pado4eil MporpaMMbl y4eOHOM TMCHUIIIMHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku o0ydarornierocs - 442 4acoB, B TOM YHCJIE:
00s13aTeIbHON ay TMTOPHOM yueOHOM Harpy3ku odydaromerocs - 294 qyacos
nabopaTopHble paboThl - 154 yaca

CaMOCTOSITeNIbHOM paboThl 0Oyuaromierocs - 148 yacos



1. Crpykrypa u cogep:KaHHue IUCHUATINHBI

2.1. O0beM y4yeOHOM TUCHMILIMHBI U BUAbI Y4e0HOI padoThI

Bun yueGHO#I paboThI

O0BeM YacoB

MakcumabHas yyeOHasi HATpy3Ka (Bcero) 442
O0s3aTe/IbHASI Ay TUTOPHAS YUeOHAsI HArpy3Ka (BCero), 294
B TOM YHUCJIE:

nmabopaTopHbIE PAabOTHI 154
MpaKTHYecKue paboThl -
CamocTrosiTesibHasi padoTa o0yualonierocs (Bcero) 148
B TOM YHCJIE: 148

pelleHHe 33j1a4, COCTABJIICHHE OIOPHBIX KOHCIICKTOB,
cooOmieHus1, pepepatsl

CXEM,

Ta0JINII,

[TpomexyTouHas aTTectanus B popme sK3amMeHa




2.2 TemaTnueckuii IJIaH M coep:KaHue Y4eOHOM M CUMILTHHBI
CAHAIUTHYECKASA XUMHUD»

Kon | HammeHoBaHue pa3aenoB U TeM Bun Ceme | Yacos YporeHs
3aHs 3aHATUS | CTP YCBOCHUS
THHA

Pasznea 1. Beeaenue

1.1. AHanuThueckas XuMusi U Xumuyeckud aHanus. Ilpeamer | Jlekuuu 3 6 2
«AHamUTHYECKOW XuMUU», Hu ee 3afgaud. (OCHOBHbBIC
MOHATHS; METOJ| aHallu3a BEIeCTBA, METOAMKA aHallu3a.
TpeOGoBaHus, TpeAbABIsAEMblE K aHaIN3y  BEIIECTB.
OcHOBHBIE pa3/ielibl COBPEMEHHON aHATUTHYECKON XHUMUHU.
CBsI3b QaHATUTUYECKOW XUMHU C APYTUMH IJUCIHTUTHHAMH.
OOBeKTH aHAIMTHYECKOTO aHamm3a. llpaBmma Ge3omacHOM
pabotsl B maboparopuu.

Pazpes 2. O0mme TeopeTnyeckne BONMPOCHI AHAJINTHYECKOH XUMHUH

2.2. OOwekThl aHanu3a. [logroroBka oOpasma k aHamu3sy. | Jlekiwwu 3 6 2
Coneprxanne ygebnoro Matepuaina: [Ipoba. Cpenssis mpoba.
Ot6op cpemHeld mTpPOOBI KUAKOCTH, TBEPAOTO Tela
(OIHOPOJHOTO W HEOJHOPOAHOro BemiecTBa). [loaroroBka
npoObl K aHamu3y. OCHOBHBIC CTAIUH MIPOBEICHUS aHAIN3A.
Meroasl  mpoboorbopa. MeToapl paziokeHHs IPOOBI.
Macca mnpoObl. PactBopenne npoObl (B BOjAE, BOIHBIX
pacTBOpax KHCIIOT, B APYTHX PACTBOPUTEIIAX), 0OpaboTKa
NpoObl HACHIILICHHBIMU PAacTBOPAaMH COBI, TOTAlla WM €e
CILIaBJICHUE C STHMH COJISIMU.

2.3. Tema: MeTponoruueckue acneKkTbl aHAIUTHYECKOW xumuu | Jlekuun 3 4 2
Conepxanue yaeOHOro Marepuaia: OueHka JOCTOBEPHOCTH
QHAJUTUYECKUX  JaHHBIX. VICTOYHHMKM  TMOrpemHocTen
aHaJn3a. Tunsr OIJ_II/I6OK B aHaJIM3€.: CHUCTEMATHYCCKUEC U
crydaitgple.  OCHOBHBIE — TIOHSATHS ~ MaTeMaTHYECKOM
00pabOTKM pe3yNbTaToOB aHal W3a: CpegHee 3HadeHHe,
MPaBUIBHOCTh, TOYHOCTb, JOBEPUTENbHASI BEPOSITHOCTD,
JIOBEPUTENbHBII HUHTEpBaJl, CXOOUMOCTD,
BOCIPOU3BOANMOCTh. PacueT CTaHJapTHOTO OTKIOHEHHS,
JIOBEPUTENBHOr0 MHTepBana. CraTtucTuyeckas oOpaboTka u
MPENICTaBICHUE PE3yJbTaTOB KOJMYECTBEHHOTO aHaJIN3a,
IpaBWIa OKPYTJICHUS.

24. Tema: Teopernueckue OCHOBBI aHAJUTHYECKOM XUMHH. | Jlekuuu 3 6 2
[IpumMeHeHne HEKOTOPHIX MOJOXKEHUH TEOPHH PacTBOPOB
JNEKTPOJIMTOB M 3aKOHAa  JEHCTBYIOIIMX  MacC B
aHanuTHyeckoil xumuu CopepkaHue y4eOHOro marepuana:
TepMO}lI/IHaMI/IKa U KHHETHUKA XUMHWYCCKHUX peaKum‘/'I u
mporeccoB.  XHMHYECKOE paBHOBECHE B  pealbHBIX
cHUCTeMaX, TEPMOJMHAMHKA W KHHETHKA XHMHYECKHX
peakuuii U mpoueccoB. CHUIBbHBIE U CIIa0ble 3JIEKTPOIHTHI.
KoHneHTpayst MOHOB B PacTBOpE; CIIOCOOBI BBIPAXKCHHS
KOHLEHTPALMH.  AKTHBHOCTb  JJICKTPOJIUTOB,  HOHOB;
KOG uIMEeHT aKkTUBHOCTH. VIoHHas cmia pacTBopa;
BIMSHHE WOHHOW CHJBI pacTBOpa Ha KOI(PQHUIUEHTHI
AKTUBHOCTH MOHOB. pH BOTHBIX PacTBOPOB 3JIEKTPOIUTOB.
IIpumeHeHne 3aKOHA AEHCTBYIOUIMX MAacC B aHAIUTUYECKOU
xuMur. OCHOBHBIE THIIBI PaBHOBECHH, NPHUMEHSIEMBIX B
AHAIIUTUYECKOU XUMUH. Koncranta ~ XxuMuyeckoro
paBHOBeECHS (ucTHHHAS TEepMOANHAMHYECKAS],
KOHLIEHTPALMOHHA ).
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2.5.

Tema: KuCIOTHO-OCHOBHBIE pPaBHOBECHS M HX pOJb B
aHanmuTH4Yeckoit xuMun ConepxaHue yuyeOHOro MaTepuana:
IIporonurnyeckue paBHOBECHS. ITonsTue 0
NPOTOJINTUYECKOM  TEOPUM  KHUCIOT WM OCHOBaHUM.
IIporonutuyeckue paBHOBecHs B BOAE. XapaKTEpUCTUKA
CHJIBI  CHAa0BIX KHCIOT W OCHOBaHWS. KOHCTaHTHI
KHCJIIOTHOCTH M OCHOBHOCTH, WX TIOKaszarenu. ['mapomnms.
KoncranTta u crenenp ruaponusa. Beruncnenue 3HaueHHH
pH pactBopoB. bydepHsie cucremsl (pacTBOpbI); 3HAUCHHS
pH OydepHbIX pacTBOpoB, OydepHas emkocTh, OydhepHOe
nericreue. Pemenue 3agau Ha pacuer pH pacTBopoB.

Jlexun

2.6.

[IpopaboTka JIEKIHOHHOTO MaTepHualia, pelicHHE 3ajad Ha
pH

Cam.
pabota

2.7.

Tema: PaBHOBecHs KOMIUIEKCOOOPAa30BaHUS M HX DOJIb B
aHamuTHYecKoi xuMuu CojepkaHue yuyeOHOro MaTepuaa:
O6mas XapaKTepPUCTHUKA KOMIUTIEKCHBIX
(KOOpOMHAIIMOHHBIX) coeqMHEeHUH. PaBHOBeCcHs B pacTBOpax
KOMIIJIEKCHBIX coeAuHEHUH. KOHCTaHThl ycTOMYMBOCTH U
HECTOHKOCTH (HEYCTOMYHUBOCTH) KOMIUIEKCHBIX COCIMHCHUI
(momHBIe  (0OmIWE), CTyNEeHYAThle, KOHICHTPAIIMOHHEIC,
UCTHHHBIC TepMmoauHamudeckue). [loHATHE O MOOOYHBIX
peakiusix W 00 AaKTHBHON J0J€ JIMTAHIOB. Y CIIOBHBIC
KOHCTAHTBI YCTOHYUBOCTHU U HECTOMKOCTH
(HEeyCTOMYMBOCTH) KOMIUIEKCHBIX COEAWHEHUN. BrusHue
pa3TMyHBIX  (aKTOPOB Ha KOMIUIEKCOOOpa3OBaHWE B
pactBopax (pH cpenpl, KOHIIEHTpaUii peareHToB, T00aBOK
IIOCTOPOHHUX HOHOB, OO0pa3yOIIUX MaJIOpacTBOPHMEIC
COCIMHEHUS C HMOHOM METaJlIa-KOMILIEKCO0Opa3oBaTes,
HWOHHOW CHJIBI PACTBOPA, TEMIIEPATYPHhI)

Jlexun

2.8.

Tema: IlpuMeHeHHe  OpraHWYeCKHMX  pPEareHToB B
a"HanuTHyecko xumuu CozepxaHue yueOHOro marepuana:
Peakimn, ocHOBaHHBIE Ha O0Opa3OBaHMM KOMIUIEKCHBIX
coequHeHnll. DyHKIMOHATBHO-aHATUTUYECKUE TIPYINNbl B
nurannax. KpuTepuu npuMeHEHUs BHYTPUKOMILIEKCHBIX
COCIMHEHUI B AHAIIUTUYECKOU XUMUHU (manas
pacTBOPUMOCTb.  HAJIMYUE XApaKTEPHOM HMHTEHCUBHOM
OKpACKH, BBICOKas YCTOHYHBOCTB). IIpumepst
UCTIONB30BaHMs XENATHBIX KOMIUIEKCHBIX COCIHHEHUI B
XMMHYECKOM aHayiu3e. TWIMYHBIE [UKI000pasyromue
OpPraHWYeCKHE JIMTaHIbl (JUTHA0H, AUMETHITIHOKCHM, -
HUTpO30-2-Hadpron w  np.) Peakumm Ge3  yuactus
KOMIUIEKCHBIX coefuHeHni. OOpa3oBaHHE OKpalIeHHBIX
COCIIMHEHHH c 00OHapyKUBaeMbIMU HOHAMH
(OTKpBIBaEMBIMH BEIIIECTBAMH). O0pazoBanue
OpPraHUYECKUX COEIMHEHUI], o0JaaroImx
criemupUIECKUMH  CBOWMCTBAMHU  (3amax, OKpallMBaHHE
IUIAMEHN TOPENKH U jp.). Vcronb3oBaHME OpPraHMYEecKUX
COEIMHEHUI B KAUYeCTBE UHIUKATOPOB.

Jlexun

2.9.

Tema: OKHCIHTENEHO-BOCCTAHOBUTEIFHBIC PABHOBECHS H
UX poib B aHanuTHYeckod xumuu CojepxaHue y4eOHOTro
marepuana: OKUCIUTETbHO-BOCCTAHOBUTENbHBIE CHCTEMBI.

OKHCIIUTEIBLHO-BOCCTAHO-BUTEILHBIE QJICKTPOJBI.
HOTCHHI/IaJ'II)I OKHCIIUTCIbHO-BOCCTAHOBUTCIIBHBIX
QEKTPOHOB  (peanmbHBIE, CTaHOApTHHIE, (OpMaIbHBIE);
YCIIOBHEIE (oTHOCHTENHHBIC) OKHCIIUTEITEHO-

BOCCTAaHOBHTENBbHBIE TOTEHLIUANbl. lloTeHnuan peaknuu
(anextponBmwxymias cwia - JJIC peaknun). Hampasnenne

Jlexnun
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MPOTEKaHHUs OKHUCIUTEIbHO-BOCCTAHOBUTEJIBHOW pPeaKLuu.
BinsHue — koHuUeHTpaumid — peareHToB, pH  cpensl,
TeMIIepaTypbl, NPUCYTCTBHS HHAW(P(GEPEHTHBIX HOHOB Ha
3HAYEHUSI OKHCIIHTENBHO-BOCCTAHOBUTENBHBIX — PEAKIUI.
I'myObuna mnpoTekaHHS OKHCIMTEIHLHO-BOCCTAHOBHTEIBHBIX
peakuuii.

2.10.

ITpopaboTka JIEKLIHOHHOTO MaTepraa, PEeIeH e 3a1a4

Cam.
paborta

2.11.

Tema: I'ereporeHHble paBHOBECHS B CHCTEME OCaJOK -
HACBHIIICHHBI PAacTBOP MaJOPACTBOPUMOIO JIIEKTPOIIUTA H
WX poib B aHanuTHueckod xumuu ConepkaHue yd4eOHOTO
Matepuana:  CrmocoObl  BBIpaXCHHS  PaCTBOPUMOCTH
MaJIOpacTBOPUMBIX 3JIEKTPOJIUTOB. [Ipoussenenue
pacTBOPUMOCTH (mpousBeneHne AKTUBHOCTH)
MaJIOpacTBOPUMOI'0 JJIEKTPOJINTA. YClIoBUE 00pa3oBaHUs
OCaJKOB  MaJIOPACTBOPUMBIX  DIIEKTPONUTOB. BrusHue
I00aBOK MOCTOPOHHUX DSJICKTPOIUTOB Ha PAacTBOPUMOCTD
MaJIOPAaCTBOPUMBIX  DJCKTPOIUTOB  (BIHSIHAE  J100AaBOK
AJIEKTPOIIMTOB C OAHOMMEHHBIM HMOHOM, BIHSIHAE TO0AaBOK
MMOCTOPOHHETO (MHICPEPESHTHOr0) IIEKTPOINTa). BrmsHue
pa3Iu4yHBIX (PAKTOPOB HA TOJHOTY OCAXKICHUSI OCAJIKOB M UX
pacTBOpeHHE.

Jlexun

2.12.

[IpopaboTka JIEKIIMOHHOTO MaTepHaia, peleHne 3a1a4

Cam.
pabora

2.13.

Tema: Mertons! pasieneHust 1 KOHIEHTPUPOBaHHS BEIECTB
B  aHamutuueckod xummn  Cojepxkanue — yd4eOHOTO
MaTepuana: CrierupaHOCTb, HU30MPaTEIbHOCTD,
CENIEKTUBHOCTh  peakuuu. MacKupoBaHHE, OCaXICHHE,
9KCTPAKIMsS, COpOLUs, pas3liesieHHe M KOHLEHTPHPOBaHHE.
Hexotopsle OCHOBHBIE HOHSATHS (paznenenue,
KOHIICHTpHpOBaHUe, KodpduuueHr  (hakrop)
KoHIeHTpupoBanust). Kiaccudukanus
METOJOB pa3/ielieHHss W KOHIIEHTPUPOBaHHS (METOZbI
WCTIapeHMs,  O30JICHHE,  OCA&XICHHWE,  COOCAXKICHHE,
KPUCTAJUTM3ALMs, SKCTPAKUKs, n30uparelbHas ajncopouus,
ANEKTPOXMMHUYECKHE U XpoMaTorpaduueckue METOIbl).

Jlexun

2.14.

Tema: IlpumeHeHue  SKCTPAKIMOHHBIX  METOAOB B
aHanmuTHYeckoit xumun Conepxanne ydeOHOTo MaTephana:
KunkocTHass 3KCTpakuus, HOpUHLMII Meroaa. Hekoropsele
OCHOBHBIE NOHATHUS JKUAKOCTHOM SKCTPAaKLMU: dKCTPATEHT,
SKCTPAaKIMOHHBIA  pEareHT, OJKCTPAKT, PEIKCTPAKIHUS.
PEdKCTpareHT, Pe3KCTPAKT. ODKCTPAKIIMOHHOE pPaBHOBECHE.
3akon pacnpenenenusi Hepucra-lllunosa. KoHcranrta
pacnpenenenus. Koaddumuent pacnpenenenus. CreneHb
u3BieueHns. PakTop pasfe’eHus ABYX BELIECTB, YCIOBHUSA
pa3zeneHus ABYX BeIIeCTB. BimsHMe pa3muyHbIX (HaKTOPOB
Ha TIPOLECCHl IKCTPAKINH: O0BeMa HSKCTpareHTa W YHCIa
skctpakuuii, pH cpenst u  gp.  Kiaccuduxanms
SKCTPAaKIMOHHBIX CHUCTEM, HCIOIB3YEMBIX B XHMHYECKOM
aHaJM3e: HEMOHHM3MPOBAHHBIE COCAMHEHUS (MOJICKYJISIPHBIC
BEIIECTBA, XEJIAaTHbIE COCTUHEHUS, KOMIIJIEKCHI METAJLIOB CO
CMEIIaHHOM KOOpAMHALMOHHON cdepoil, BKIIOYAIOIIEH
HEOPraHUYECKUN JIMraHA U HEUTPAIbHBIA 3KCTPAKLMOHHBIN
peareHT) ® WOHHBIE AacCCOIMATH (MeTayuICOoAepIKalee
KHCIOTBI HW WX  CONH, MHHEpaJbHBIE  KHCIIOTEHI,
KOOPAHMHAIIOHHO-HECOJIbBATUPOBAHHBIE HOHHbIE

Jlekun
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accoluarbl, TeTepOIOJINCOEANHEHUS,  IKCTparupyemole
KUCIJIOPOJICOJICPIKAIIUMU PACTBOPUTENSIMH, MPOYHE UOHHBIC
accouuarsl). [IpoBepouHas KOHTpOJIbHas paboTa Mo
Pazmenry "OOmue TeopeTHuecKrue BOTPOCH aHAIATHIECKON
xuMun'"

2.15.

[MoxroroBka kK KOHTPOJBHOH padoTe

Cam.
pabora

Pa3nen 3. KauecTBeHHLIH aHaIN3

3.16.

Tema: Meronsr kadecTBeHHOro aHammza CopepikaHue
y4eOHoro mMarepuana: KauecTBeHHBIH XUMIYCCKUI aHAIH3.
Knaccudukamus  METOIOB  KadeCTBEHHOTO  aHalm3a
(IpOOHBII W CHCTEMATHYCCKHA; MaKpoO-, MOJYMHUKpPO-,
MHUKPO-, YIABTPOMHUKPOAHAIN3). AHAIUTUYECKUE PEAKLUU U
peareHThl, UCIOJb3yeMble B KAuyeCTBEHHOM aHAJIM3e
(cierurueckue, CeEKTUBHBIC, TPYIIITOBBIE).

Jlexnun

3.17.

Tema: KauecTBeHHblli aHamu3 katuoHoB ConepkaHue
ydge0HOTO MaTepuaia: AHAIUTHYECKas KIacCH(DUKAIUL
KaTHOHOB II0 TpymmaMm (Cynb(GuaHAsS WIK CEPOBOJOPOIHAS,
aMmMuagHO-pocdarTHasl, KHCJIOTHO-OCHOBHAS).
OrpaHn4eHHOCTh  JIOOOM  KJIACCH(HUKANK  KaTHOHOB.
KucnorHo-ocHoBHass ~ kiaccupuKanust  KaTHOHOB MO
rpynnaM. AHQJINTHYECKUE PEAKIMU KAaTHOHOB Pa3INYHBIX
QHAIUTUYECKUX TIpynn. XapakTepUCTUKAa KaTHOHOB [
rpynnel.  Xapakrepuctuka katuoHoB II-III  rpynmsl
I'pynnoBoii  peakTuB. XapakTepuUCTHKa KaTHOHOB IV
rpymnsl. KoMIekcHbIe HOHBI.

Jlexun

3.18.

JlabopaTopnast padoTa: KauecTBeHHbIE peakIMy KaTHOHOB I,
I, III rpynmsl. AHanu3 cMecu

[MpaxTuu
€CKHe

10

3.19.

[oxroroBka  k  mabopaTopHOii  paboTe,  W3YyYUTH
TEOPETUYECKOE W OKCIICPHUMEHTAJIBbHOE  COZACpPIKAHHUE
BBINIONHSEMOM  paboThl, MOATOTOBKA  J1aDOPAaTOPHOIO
KypHaa.

Cawm.
pabora

3.20.

JlabopatopHnast pabora; KadecTBeHHBIE peakInM KaTHOHOB
IV, V, VI rpynnsl. Ananus cmecu

[paxTuu
ecKue

10

3.21.

[oxroroBka  k  mabopaTopHOii  pabore,  H3y4YHTH
TEOpPETHYECKOe W OIKCIIEPUMEHTAIbHOE  COZIEpKaHHe
BBINIOJNHSEMOM  paboThl, MOATOTOBKA  J1aDOPAaTOPHOIO
KypHasa.

Cam.
pabora

3.22.

Tema: KauectBennblii ananu3z anHuoHoB Coxaep:kaHue
yaeOHoro Mmarepuana: OOmas XapaKTepPUCTHKa aHUOHOB.
Amnanutuueckas Kiaccudukanys aHHOHOB (110 CHOCOOHOCTH
K O00pa30BaHHMIO MAaJIOPACTBOPUMBIX COCTUHCHUH IO

OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIM CBOKCTBaM).
OrpaHn4eHHOCTh  JII00OW  Kimaccuukamyu  aHUOHOB.
AHaNTHYECKHE peaxun aHHOHOB Pa3IHYHBIX
AHAJTUTHYCCKUX TPYIIIL. AHHOHBI OKHCIIUTEIH,

BoccraHoBuTeny, uHAU(GdepentHsie. IlpenBapuTensHble
WCIBITAHUA Ha MPHUCYTCTBUE aHUOHOB-OKUCIUTENEH U
BOCCTaHOBUTENEH. ['pynmoBble peakTHBbI Ha AHUOHBI H
YCIIOBUSI X TIPUMEHEHUS: XJIOpua Oapus, HUTpaT cepebpa.
Mertoapl aHanuza cMmeceid aHMOHOB PA3JIMYHBIX TPYMII.
AHann3 cMmecell KaTHOHOB U aHHUOHOB. IIpuMmeHeHue
¢msmueckux W (QPU3MKO-XMMHYECKHX  METOAOB IS
NACHTH(HUKAINH BEIIECTB B KAYECTBEHHOM aHAJIN3E.

Jlexun
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[IpoBepounass  KOHTponbHass  paboTa MO  paszeny
"KauecTBeHHbIi aHanmu3" - "AHanM3 CONMM, PaCTBOPUMOH B
Boge"

3.23.

[MogroroBka  k  naboparopHoil  pabore,  U3Y4HTh
TEOPETUYECKOE U OKCIEPUMEHTAIBHOE  COJCp)KaHUe
BBIIIOJIHAEMOM  paboThl, MOATOTOBKAa  JIaOOPAaTOPHOTO
KypHaa.

Cam.
pabora

3.24.

JlaboparopHas paboTa: KauecTBeHHBIE peaKI[ii aHHOHOB.
Amnanus cmecu

IIpakTuu
€CKHe

12

3.25.

IMoxroroBka Kk KOHTPOJBHOM padoTe

Cam.
pabora

3.26.

CUCTEMaTU3anuAa )51 3aKpPCIUICHUC TOJTYYCHHBIX
TEOPETUYECKMX  3HAHUW U MPAKTUYECKUX  YMEHHM
CTYZIEHTOB, YITyOJE€HHE M PpAaCIIMPEHHUE TEOPETUUECKUX
3HAHWH; WCIIOJBb30BaHWE MaTepHana, COOpPaHHOTO W
MOJYYEHHOTO B XOJ€ IPAaKTHUECKHX W J1abopaTOpHBIX
3aHATHH, 9 9(QGEKTUBHONH NOATOTOBKH K HTOTOBOMY
SK3aMEHY

Cam.
paborta

Pasnen 4. KoanuecTBeHHBIH aHATIN3

4.27.

Tema: Knnaccudukaryst MeTo10B KOJIMYECTBEHHOTO aHAIN3A.
MarteMaTtuueckas 00paboTka pe3ynabTaToB. CopepikaHue
yueOHOro Mmarepuasa: Knaccudukarys METOJIOB
KOJIMYECTBEHHOTO0  aHaim3a  (XUMHUYeckwe,  (HHU3HKO-
XUMUYECKUE, 6monornyeckue). TpeboBanmus,
TIPEIbSIBIIEMBIE K PEaKIUsAM B KOJIMYECTBCHHOM aHAIIH3C.
Ucrtounnkm morpemHocTeld aHammza. CucreMaTmyeckas
MIOTPEIIHOCTD, MMPOLIEHTHAS CHCTEMAaTHYECKast OTPEIIHOCTb.
Hcrounnku CHCTEeMaTHYECKUX TIOTPELTHOCTEN
(Meronuyeckrue, HMHCTPYMEHTAJIbHBIC, HWHIUBUAYaJIbHBIC).
Ornenka IPaBUWIBHOCTEH pEe3yJIbTaTOB aHanusa
(uconp3oBaHue CTaHIaPTHBIX 00pasios, aHaIm3
UCCIeyeMoro OObeKTa JIPYTMMH  METOIaMH, METO
no0aBoK W MeTox yaBoeHHs). CiydaifHbIE ITOTPEITHOCTH.
Hekotopbie TOHATHS MaTeMaTHYECKOW CTaTUCTHKH M WX
WCIIOJIb30BaHNE B KOJIMYECTBEHHOM XMMHYECKOM aHAJIH3E.
Crryuaiinas BEINYMHA, BapHaHTAa, TeHepaslbHast
COBOKYIIHOCTb, ~ HMHTErpajl  HOTIPEUIHOCTEeH,  BBIOOpKa
(BBIOOpOYHAsT COBOKYIHOCTB), pacrpezeieHue CThro/eHTa.
Cratuctudeckas o0paboTKa M MpeICTaBiIeHUE Pe3yIbTaToB
KOJIMYECTBEHHOI'0 ~ aHaiuu3a. Pacyer MeTpOJIOTHYECKHX
mapameTpoB. CpenHee 3HAYCHHUE ONPENCIIEMON BEIHMIUHEI,
CIlydaifHble OTKIIOHEHUS, TUCTICPCHS, TUCIIEPCHS CPEIHETO,
CTaH/JapTHOE  OTKJIOHEHHWE CpEIHEro, OTHOCHTEIbHOE
CTaH/JapTHOE OTKJIOHCHHE, JOBEPUTEIBHBIH HMHTEpBal,
mupuruHa JOBEPUTECIILHOTO HUHTEpBaJa, JOBEpUTECIbHAA
BEPOSATHOCTb, KOI(PHUIUCHT HOPMHPOBAHHBIX OTKJIOHEHUH
(xoa¢p¢pumment  CreromeHTa).  MckimodeHne — TpyOBIX
npoMaxoB. [IpencraBieHue pe3yabTaTOB KOJIWYECTBEHHOTO
aHanmm3a

Jlexun

4.28.

Tema: XuMuueckue TUTPUMETPHUYECKHE METOJBI aHAIIM3a
Conepxanne ydeOHOTo Martepuayna: THTPUMETPUYECKUN
aHanmu3 (tutpumetpusi). OCHOBHbBIE TOHSTHA (QJIMKBOTA,
THUTPAHT, TUTPOBAHHUE, TOYKA SKBUBAJICHTHOCTH, KOHEYHAs
TOYKa TUTPOBAaHWA, WHIUKATOp, KpHUBas TUTPOBAHM,
CTENIeHb  OTTHTPOBAHHOCTH, YPOBEHb  THUTPOBAHMUS).
TpeOoBaHMs, MpeabsABIIEMbIE K PEAKIUAM B THTPUMETPHUH.

Jlexun
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PeaxkTnBBI, IpUMeEHsieMble B THTPUMETPHUYECKOM aHAJIHM3e,
CTaH/IapTHHIC BELIECTBA, TUTPAHTHL. THIOBBIE pacyeThl B
TUTPUMETPUYECKOM aHaiiu3e (MOJSIpHAs KOHLIEHTPALUsL,
MOJIpHAst KOHIICHTpALHs IKBHBAJICHTA, THTD,
TUTPUMETPHUECKU  ¢akTop  mepecdera (TUTp 1O
OIIpEZIeIIEMOMY BEIIECTBY), MOMPABOYHBIA KodddumenT).
Kiaccudukanmss METOZOB THUTPUMETPUYECKOTO aHaIH3a:
KUCJIOTHO-OCHOBHOE,  OKUCIMTEIbHO-BOCCTaHOBHUTEIBHOE,
0Ca/INTEIbHOE, KOMIUIEKCOHOMETPUYECKOE TUTpPOBaHHUE.
Buapl TUTpOBaHMS, TpPHUMEHSIEMbIE B THTPUMETPUYECKOM
aHaiu3e - IpsMoe, OOpaTHOe, KOCBEHHOe. MeTombl
YCTaHOBJICHHS! KOHEYHOH TOYKH THTPOBAHHUS - BU3YAIIBHEIE,
HHCTPYMEHTAIbHBIE.

4.29.

Tema: KucnorHo-ochoBHoe TutTpoBanue CopaepikaHue
yueOHOoro Matepuana: CymHoctsh Merona. OCHOBHEBIE
peakiuu W TUTpaHThl MeTona. WHaukaTopsl Meroaa
KHCJIIOTHO-OCHOBHOT'O TUTPOBAHUS. Tpeboanus,
MpeabsSBIsEMble K HMHAWKaTOpaM. KpHBBIE KHCIOTHO-
OCHOBHOTO  TUTPOBaHMA. THIBI  KHCIOTHO-OCHOBHOTO
TUTPOBAHUS - alUIUMETPHs, alkaauMmerpusa. MHrepsan
W3MEHEHHs OKpacKd HHAMKaTopa. Ilpumephl THIMYHBIX
WH/IUKAaTOPOB KHCJIOTHO-OCHOBHOTO THUTpOBaHUs. Paboune
pacTBOpel M yCTaHOBOYHBIE BeuiecTBa. PUKCHpPOBaHUE
TOYKH SKBHMBaJeHTHOCTH. lIpuroTtoBieHme pa30aBICHHBIX
pacTBOpPOB W3 KOHLEHTPHUPOBAaHHBIX. CraHmapTH3aIus
paboumx pacTBOpPOB KHCIOT, menmodeil. Pacdgersr B
tutpumerpun. CymHocTh MeTona. OCHOBHBIE peakUud U
TUTPAHTHI METOAA. THIBI KUCIOTHO-OCHOBHOI'O TUTPOBAHUS
- AlMUANMETPUS, aJIKATUMETPUS.

Jlexun

4.30.

MoAroToBKa K JabopaTopHOil  pabore,  M3y4YUTH
TEOPETUYECKOE U OKCIEPUMEHTAIBHOE  COJCp)KaHUe
BBINIONHSEMOM  paboThl, MOATOTOBKA  J1aDOPATOPHOIO
KypHaa.

Cawm.
pabora

4.31.

JlaGopatopHnast pabora: OnpeneneHue coaepKaHus CEpHON
KHCIOTBI METOIOM KHCIOTHO-OCHOBHOIO TUTPOBAHUSI.

[paxTuu
€cKue

12

4.32.

Tema:  OKHCIUTENBHO-BOCCTAHOBUTENBHOE  TUTPOBaHHE
Conepxxanue ydyeOHoro wmarepuana: CylmHOCTb MeToOJa.
Knaccudukanus pemokc-MeTom0B. YCIOBUS TIPOBEACHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS.
TpeboBaHmsi, TpegpsABISEMbIE K  peakuusM. Buisl
OKHCJINTEIBHO-BOCCTAHOBUTEIBHOTO THTPOBAHUS (TIPSIMOE,
oOpaTHOE, 3aMECTHTENFHOE) M pacyeThl pe3yJbTaToB
THUTPOBAHUSI. Wunukarops! OKHCJINTENBHO-
BOCCTAHOBUTEIIEHOTO TUTPOBAHMUS. Knaccudukarys
HMHAUKATOPOB. KpHBbIE OKHCIUTEIHHO-BOCCTAHOBUTENBHOTO
TUTPOBAHHS. IIepmanranaromerpusi. OKHCIUTENBHO-
BOCCTAaHOBUTENbHBIN INOTeHIMAN. HampasieHue, cKopocTs,
ocobenHoct OBP. PabGoune pacTBOpPHI W YCTaHOBOYHEIC
BemecTBa Merona. OKHCIMTENbHBIE CBOMCTBA pPacTBOpa
KMnO4 B pa3znuuHbIX cpeaax.

Jlexun

4.33.

MOAroTOBKa K JabopaTopHOit  pabore,  W3y4YUTH
TEOPETUYECKOE W OKCIICPHMEHTAJIBHOE  COZICpPIKAHHUE
BBIMOJHAEMONH  paboThl, MOATOTOBKAa  J1abOPaTOPHOTO
KypHaa.

Cam.
pabota




Kon | HammeHoBaHue pa3aenioB U TeM Bun Ceme | Yacos YporeHs
3aHsA 3aHATHSL | CTP YCBOEHHSI
THHA
4.34. | JlaboparopHas pabora: Onpenenenue nepokcuna Bogopoaa | IIpaktua | 3 10 2
METOAOM OKHUCIUTEIBbHO-BOCCTAHOBUTECIIBHOT'O TUTPOBAHUA. C€CKHe
4.35. | Tema: KommnexkcoHomerpuueckoe TurpoBanue Conepxxkanue | Jlexkuuu 4 6 2
yueOHOrO Mmarepuana: KommiekconomeTpryeckoe
TUTPOBaHUE, CHOCOOBI. VHAMKATOPHl KOMIUIEKCOHOMETPHH
(MeTanmoXpoMHBIE HHJIUKATOPHI), MEXaHHU3M JCHUCTBHSL.
IIpumenenne Meroma. IloHsATHE O  KOMIIIEKCOHATax
MeTayioB. PaBHoBecus B BogHbIX pacTBopax DJITA. Cocras
U yCTOWYMBOCTH KOMIUICKCOHATOB MeTauioB. CyIIHOCTB
METO/a KOMIUICKCOHOMETPUYECKOro THTpoBaHus. Kpusbie
TUTPOBaHMS. TWTpaHT MeTOAa, €ro IPHUTOTOBJICHUE,
CTaHJapTU3aLM. Bunast (TIpremsI)
KOMITJIEKCOHOMETPHUUICCKOT'O TUTPOBaHUA - psAMOE,
obpatHoe, 3amectuTenbHoe. OmmOkM  MeToma,  MX
MIPONCXOXKACHUE, pacdeT, ycTpaHeHue. lIpumeHeHHe
KOMIUIEKCOHOMETPHH.
4.36. | mogrotoBka Kk  JjabopartopHoit  pabore,  m3yuuth | Cam. 4 6 3
TEOPETHYECKOE W OJKCIIEPUMEHTAIBHOE  COoJIepkaHHe | paborta
BBITIOJTHSAEMONW  paboThl, TMOATOTOBKA  JTAOOPATOPHOTO
KypHasa.
4.37. | JlaboparopHas pabota: OmpeneneHue o0mei KeCTKOCTH Ipakta | 3 10 2
BOJIBI METOJJOM KOMITJIEKCOHOMETPHYECKOTO TUTPOBAHHUS €CKHe
4.38. | Tema: I'paBumerpnueckuii ananu3 Copnepkanue ydeOHoro | Jlexumum 4 4 2
Marepuana: OCHOBHBIE TIOHATHS T'PaBUMETPUYECKOTO
aHaJIM3a. OcHOBHBIE JTaIlbl IpPaBUMETPHYECKOTO
onpeznenenus. Ocaxaaemas M TpaBUMeTpuueckas (OpMBI;
TpeOOBaHUs, MPEIBSIBIIEMbIC K OCATUTEII0, MPOMBIBHOM
xuakocTH. [loHATHE O TeopuM O00pa30BaHUSI OCAKOB.
VYcnoBust 00pa3oBaHHS KPHUCTAUIMYECKHX M aMOPQHBIX
ocaakoB. Ilpumepbl TpaBUMETPUYECKUX OIpPEACIICHUMN.
[IpoBepounass  KOHTponpHass  paboTa MO  paszeny
"KonuuectBeHHsbIi ananu3"
4.39. | mpopaboTKa JIEKIIMOHHOTO MaTepraia, pelieHne 3a1aq Cam. 3 6 3
paborta
4.40. | mogrotoBka Kk  JabopartopHoit  pabore,  m3yunth | Cam. 4 6 3
TEOpPETHYECKOE W OJKCIIEPHMEHTAIbHOE  COZIepkaHue | pabora
BBINOJHAEMONH  paboThl, MOATOTOBKa  J1aOOPaTOPHOTO
KypHaa.
4.41. | JlaboparopHas  paborta:  OmpeneneHue  comepxanus | [Ipaxtma | 3 12 2
KPHCTAJUIM3AIIMOHHONW BOJBI B XJIOpWjae Oapus METOJOM | ecKue
IpaBUMETPHH.
442. | mogrotoBka Kk  JjabopartopHoit  pabore,  m3yuuth | Cam. 4 6 3
TEOpEeTHYECKOe W OKCIIEPUMEHTAlbHOE  CcojepkaHue | pabora
BBITIOJTHAEMOW  paboThl, TMOATOTOBKa  JaOOPATOPHOTO
JKypHaa.
4.43. | JlaboparopHas pabora: OnpenencHne coaep kaHust [paktia | 4 12 2
cynb(aT- HOHOB METOIOM I'PaBUMETPHHU. €CKHe
4.44. | moaroToBKa K KOHTPOJIBHON paboTe Cam. 4 6 3
pabota

Pa3nen S. UucTpymenTaibHble (PU3HKO-XMMHYECKUE) METOIbI AHATU3A
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5.45.

Tema: Onrtuueckue Metonasl aHanusza  ConepikaHue
y4eOHOro MarepHania: Ob6mras XapaKTepUCTHKA
HHCTPYMEHTATBHBIX (pHU3HKO-XUMHYUECKUX METO/IOB
aHamM3a), UX KIacCU(pUKAIHI, JOCTOWHCTBA M HEJOCTATKH.
OO6umii mpuHIMI onTudeckoro Mertona. Kimaccudpukamms
ONTUYECKUX METOJIOB aHaimm3a (10 M3yYaeMBIM OOBEKTaM,
M0  XapakTepy  B3aWMOJCHCTBHA  AJIEKTPOMATHHUTHOTO
U3JIyYeHUs] C BEIIECTBOM, II0 HCIOJIb3YeMOil obnacTu
AJIEKTPOMArHUTHOTO CIIEKTPA, 10 MPUPOAE IHEPTETHUCCKUX
MepexoioB). MONEKYISpHBIA CHEKTPATbHBIA aHalu3 B
yabTpaUOIETOBOM M BUAMMOI  00JIaCTM  CIEKTpa.
Cymuaocts MeTona. OCHOBHBIE 3aKOHBI CBETOTIOTIIONICHUS:
3akoH byrepa-Jlambepra, 3axoH bepa, 00beMHEHHBII 3aKOH
cserororyionienust  byrepa-Jlambepra-bepa. OnTtrdeckas
mwioTHOCTE (A) m cBeronporyckanue (T), CBA3p MexIy
wumu. Kosdpourment mnormomenus (k) u koddduiueHt
MOTaIICHUS

- mossipubiid (E) ¥ yaenbHbIA. AJIUTHBHOCTh ONTHUYECKOMN
IUIOTHOCTH,  TNPHBEICHHAS  ONTHYECKas  IUIOTHOCTb.
[IpuHIIMNIIaTbHAS CXE€Ma ITONYYEHHS CIIEKTPa MOTJIOMCHHS.
[lonsiTHE 0 TPOUCXOKIECHUH DSJICKTPOHHBIX CIEKTPOB
MTOTJIOICHUS OpPTaHUYECKUX u HEOPTaHUYECKUX
COEIMHEHUI.

Jlexun

5.46.

MOAroTOBKa K  JjaboparopHoil ~ paboTe,  W3Y4YHTh
TEOPETHYECKOE W OIKCIIEPUMEHTAIbHOE  COZIEpIKaHHe
BBITIOJIHAEMOIl  paboThl, TOATOTOBKa  J1aDOpaTopHOTO
KypHana.

Cam.
pabota

5.47.

JlabopatopHast paborta: @oTOMETpUUECKOE ONpe/IeieHHE
conepkanus xpoma (VI).

ITpaxTu
ecKue

12

5.48.

MOJArOTOBKa K  JjaboparopHoil ~ paboTe,  W3Y4YHTh
TEOPETHYECKOE W OIKCIIEPUMEHTAIbHOE  COZIEpIKaHHe
BBITIOJIHAEMOI  paboThl, TOATOTOBKa  J1abOpaToOpHOTO
KypHana.

Cam.
pabota

5.49.

JlabopatopHast pabota: @oTOMETpPUUECKOE ONpe/IeieHHE
conepxanns sxernesa (I1I).

ITpaxTu
€CKue

12

5.50.

Tema: Metonsl abcopbumonHoro ananmza CozaepikaHne
yueOHOro Marepuana: Konopumerpus,
(OTOINIEKTPOKOIOPUMETPHS, CHEKTPOQOTOMETPHUS -
CYLUIHOCTb METOJAa, JOCTOMHCTBA M HEAOCTAaTKH, UX
IpUMEHEHHE. ATOMHas W MOJIEKYJSpHAs CHEKTPOCKOIHS.
JltroMuHecueHTHbIH aHAIN3. CymiHocTh METOJA.
OnyopecrieHTHRIA  aHanmu3. [Ipupoma  QyopecreHIny.
Hedemomerpus wu  TypOummmerpus.  MudpakpacHas
cnekrpockormsi (MKC). UKC wu ee ocobeHHocTH 110
CPaBHEHHIO C JApPYTUMH (OTOMETPUYECKHIMH METOJaMH.
Hcnonb3oBanne xapakrepuctuyeckuit yactor B MKC mns
WAGHTH(UKAIMU ¥ KOJWYECTBEHHOTO  ONpeesIeHHs
opraHudeckux coeanHeHuid. Mctounnku u npueMHukd MK
U3ITy4EHUsI.

Jlexun

5.51.

MoAroToBKa K  JjaboparopHoil  paboTe,  W3y4YHTh
TEOPETHYECKOe M OKCIIEPUMEHTAIbHOE  COJCp)KaHHe
BBINIOJIHAEMOIl ~ paboThl, TMOArOTOBKa  J:aDOpaToOpHOTO
KypHana.

Cam.
pabora

5.52.

Jlabopatopnass  pabotr:  Ompenenenue  cynabdar-HoHA
TypOUINMEPHUECKUM METOJIOM.

[TpakTuu
ecKue

10
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5.53.

Tema: Dnexrpoxumuueckre MeToabl aHanmuza ConepkaHue
yuebHoro marepuana: OOmme mnousatus. Kinaccupukarus
ANEKTPOXUMHUYECKUX METOJIOB aHanm3a.
Konxykromerpraeckuit aHaIm3 (KOHIYKTOMETpHS).
[lpuHnum ~ Meroma,  OCHOBHBIE  TTOHATHA. Cas13p
KOHLIEHTPALMM  pPacTBOPOB  OJJIEKTPOJUTOB  C  HX
IIEKTPUIECKON IIPOBOANMOCTEIO. [Mpsmas
KOHJYKTOMETPHSI. Onpenenenne KOHLICHTPAIHH
AQHAIM3MPYEMOrO  BEIecTBAa [0 JAaHHBIM  W3MEpEHUs
ANEKTPOIPOBOAHOCTH (pacuetHbIit METo/I, METOJT
IpayupOBOYHOIO rpaduka). KonaykromeTrpuueckoe
THUTPOBAHUE. [Tpumenenne KOHJIYKTOMETPHIECKOTO
TUTPOBAHUS. IToTrenumomeTpuyeckuit aHaIIN3
(motenumometpus). Ilpuniun mertoma. Ompenenenue
KOHLIEHTPALMM aHAIM3UPYEMOrO BEUIeCTBA B IPAMOU
NOTeHIIMOMETpHH  (METOJ| TpagyupoBOoYHOrO Trpaduka,
METOJ CTaHJapTHBIX 100aBok). IlpumeHeHue mpsmMoi
MOTCHIIMOMETPUH. HOTGHHI/IOMCTpI/IquKOG TUTPOBAHUC.
Cymnocts Merona. IIpumMeHeHHEe TOTEHIIMOMETPHUYECKOTO
THUTPOBAHUSI. Bonsramnepomerpruieckue METO/IBL.
Honsporpaduuecknit ananmu3 (mossiporpadus). OOmue
TIOHSATHSA, MIPUHINAT MeTo/a. KonmuectBeHHbIi
noJsiporpauIecKuii aHaM3; ONpeesieHne KOHIEHTpaluu
aHAIM3MPYEeMOro  BemlecTBa (METOJ| TpagyHpOBOYHOTO
rpaduka, MeTos 100aBOK, METOJ] CTAHAAPTHBIX PACTBOPOB).
VYcnoBusi  mpoBeNCHUS  MONAPOrpadMueckoro  aHajuza.
[Ipumenenue noJsiporpadumu. AmrnepomMeTpuieckoe
tutpoBaHue. CyImIHOCTP MeToAa. YCIOBHS IPOBEICHUS
aMIIEPOMETPHUIECKOTO TUTPOBAHMUS. Kpussie
aMITEPOMETPHUECKOTO TUTPOBAHUSI. [Ipumenenne
aMIIepOMETPUUYECKOr0 THUTpoBaHMs. KyrnoHoMmerpuyecknit
ananu3. [lpuHnuner wmeronma. IlpsimMas  KyJgoHOMeTpus.
IIpumenenue npsmoit kyaoHoMmerpuu. KynoHomeTrpuueckoe
tuTpoBaHue. CyIIHOCTh MeTOoJa. YCJOBHS TIPOBEACHUS
KYJIOHOMETPUUYCCKOTO TUTPOBAHUA. I/IH}]I/IKaHI/IH TOYKH
9KBUBAJCHTHOCTH. [IprMeHEHHE  KyJIOHOMETPUYECKOTO
THUTPOBAHUSL.

Jlexun

5.54.

MoAroTOoBKa K JabopaTopHOil  pabore,  M3y4YUTH
TEOPETHYECKOE W OJKCIIEPUMEHTAJILHOE  COJICpIKaHHe
BBIMOJHAEMONH  paboThl, MOATOTOBKAa  J1aOOPaTOPHOTO
KypHasa.

Cam.
pabora

5.55.

Jlabopatopnast ~ pabora: ['pamyunpoBka  CTEKJISIHHOTO
HMOHOCENICKTUBHOTO 3JeKTpoja U u3MepeHue pH mpsamMbiM
MOTEHIIMOMETPHUYECKIM METOJIOM.

[paxTiu
€CKHe

10

5.56.

NOATOTOBKa K  JabopaTopHoW  paboTe,  M3Y4UTh
TEOPETUYECKOE M OKCIICPHUMEHTAJIBbHOE  COZACpP)KAHHUE
BBIIIOJIHAEMOM  paboThl, MOATOTOBKAa  JIaOOPAaTOPHOTO
KypHaa.

Cam.
pabora

5.57.

JlabopatopHast pabota: I[IpsiMoe TOTEHIIMOMETPHUYECKOE
OlIpeZieJIeHHe KOHIIEHTpalMK HMOHOB Bojopoma u pH
pacTBopa.

IpakTiu
€cKue

10

5.58.

MoAroToBKa K  JjaboparopHoil  paboTe,  W3y4YHTh
TEOPETUYECKOE UM JKCIEPUMEHTANbHOE  COAEPIKaHHE
BBINIOJIHAEMOIl ~ paboThl, TMOArOTOBKa  J:aDOpaToOpHOTO
KypHaja.

Cam.
pabora




Kon
3aHA
THA

HanmeHoBaHMe pa3iesioB U TeM

Bun
3aHATHSA

Ceme
cTp

YacoB

YpoBenn
YCBOEHMUS

5.59.

Jlaboparophas pabota: KymoHomeTprueckoe ompeaencHue
KOHIICHTpAIUKN XJIOPUIA-UOHOB B paCTBOPE

[paxTuu
€CKHe

12

5.60.

Tema: Xpomarorpaduyeckue meroasl ananuza Copepixanue
yueOHOro  martepuana:  Xpomarorpadus.  [IpuHimmn
xpoMmarorpaduueckoro  pasgenenus.  Kiaccudukarms
XpoMarorpaduyeckux METONOB aHaiau3a. [IpuHIMTHATLHAS
cXeMa Ta30BOro Xpomatorpaga. XpomaTorpadudecKue
napameTpsl. MoHooOMmenHas xpomarorpadus. CyIIHOCTB
merona. Monutsl. MoHOOO-MeHHOE paBHOBecHe. MeTojbl
HNOHOOOMEHHON XpoMmarorpapum. IIpumenenue
HOHOOOMEHHOH Xpomarorpaduu. I'azoBas (ra3oXuIKOCTHAS
n  razo-aacopOuuonHas) xpomarorpagus.  CymrHocTs
merona. [lomstTue o Teopun Meroma. [lapameTpbl
YIEpKUBAHUS. [TapameTpsl paszeneHus (cTeneHb
paszmeneHus, KOd(pPHUIHEHT paszmeneHus, YHCIIO-
TCOPETHYECKUX Tapenok). BnusHume temmepaTypsl Ha
pasnenenue. [IpakTuka MeTona, OCOOEHHOCTH NPOBEICHHMS
XpoMartorpadupoBaHHUs. Mertos KOJIMYECTBEHHON
o0pabotku xpomartorpaduu (aOCOIIOTHOH KaJHMOPOBKH,
BHYTPEHHEH HOpMalM3alliy, BHYTPCHHETO CTaHAAPTa).
[lonsTne 0 KOMOMHHPOBAHHBIX METOJAaX: XpPOMaTO-Macc-
CIIEKTPOMETpHs, XpoMarocrekTpoMerpus. KuakocTHas
xpomarorpadus: BBICOKO3(ppeKTrBHAS KHUJIKOCTHAS
xpomarorpagus.  Cymuocte  meronma.  IIpoBepounas
KOHTpOJIbHass pabora 1o paszpeny "HMHCTpyMeHTalbHBIE
METO/bI aHanu3a"

Jlexun

5.61.

popaboTKa JIEKIHOHHOTO MaTepHaa.

Cawm.
pabota

5.62.

IoAroToBKa K KOHTpOJ’ILHOﬁ pa60Te

Cam.
pabota

5.64.

CHCTEMaTH3aLus u 3aKpeTICHIe MOy YeHHBIX
TEOPETUYECKMX  3HAaHUH M IPAKTUYECKUX  yYMEHUHU
CTYACHTOB, YIIyOJEHHE W pacIIUpEeHHE TEOPETHUECKUX
3HAaHWH; WCIONB30BaHHE MaTephala, COOpPaHHOTO W
MOJlyYEHHOTO B XOJI¢ TMPAKTHYECKUX U JIaDOPAaTOPHBIX
3aHATUH, A9 I(PQPCKTHBHON TOIATOTOBKA K HMTOTOBOMY
9K3aMEHY

Cawm.
pabora




3. YCJIOBUSA PEAJIU3ALIMU ITIPOTPAMMBI YUEBHOM
JANCHUITIMHBI cAHAJIMTUYECKAA XUMUSA»

3.1.

TpeOoBaHuA K MATEPUAIBHO-TEXHUYECKOMY 00eCIedYeHUI0

Peanuzauus nporpaMMbl yueOHON AUCHMILUIMHBI TPEOyEeT HANMUKS Y4EOHOTrO
kaOuHeTa U J1abopaToOpuu MO AHATUTUYECKON XUMHUH.
O6opynoBaHue yueOHOTO KaOMHETA:
- MOCaJ0YHbIE MECTA M0 KOJIMYECTBY CTYJIEHTOB;

- pa60qee MCCTO IIPCIIOAaBaATCIIA,

- KOMIIJICKT yqe6HO-HaFH}I,Z[HBIX ITOCOOMH 110 aHATUTHYCCKON XUMUU,
TexHuueckue CpCaAcCTBa O6y‘{€HI/IHI

- KOMIIBIOTEP  C

BUJICOTIPOCKTOP.

JINMIICH3MOHHBIM

IIPOTPAMMHBIM

o0OecIieueHreM,

O6opynoBanue nabopaTopuu U pabodnx MecT JabopaTOpuUu:
- J0CKa IS MJIaKaTOB;

- naboparopHass MeOelb:

KOMIIJICKTOB,

CTOJIBI,

CTyJIbsl JUI1 CTYIEHTOB - 17

- pabouee MecTo (CTOJ, CTYJ) JJIsl IpernoiaBaTes.

3.2. HudopmaunmnoHHoe odecnevyeHne 00yueHust
3.2.1. OcHOoBHas nuTEpaTypa
ABTOpHI 3arnaBue WznarenscTBo, | O1. agpec
rof

A. W. Anapues, I'. K. | Ananuruueckas  Xumus UzpnatensctBo | www.biblio-online.ru/book/1690
Jlynenko, T. I1. | yuednoe mocobue mis CIIO IOpaiit, 2018 | E2CB-378F-418D-B517-4539FF
AnekcangpoBa, A. A. 82039D
KazakoBa
H. I'. Hukutuna, A. T'. | AHaaurhdeckas  XHMHS WsmarensctBo | www.biblio-online.ru/book/26720
Bopucos, T. W. | yueObnux u mnpaktukym mius | HOpaitr, 2018 | D82-A41A-43A0-83E6-2FB7129
XaxaHuHA CIIO BO60E
A. JI. IlopkopsiTos, JI. Amnanutnyeckas xumus. | UzparensctBo | www.biblio-online.ru/book/BDF7
K. Heynaumuna, C. A. OKHCITATENBEHO- IOpaiir, 2018 | B370-4FB3-4413-90A6-96C3A4
Htia BOCCTAHOBUTEIFHOE BF7F83

TUTPOBAHUE yuebHOe

nocoowe mis CITO
A. H. Bopucog, U. 10. AHanutudeckas xumus. | MsmatensctBo | www.biblio-online.ru/book/32E4
Tuxomupona Pacuersl B kommuecTBeHHOM | FOpaiit, 2018 797E-E52E-4065-B345-A6013C3

aHanm3e y4eOHUK | 4646E

npaktukyM s CITO
3.2.2. lononHAUTENbHAS TNTEpaTypa
ABTOpHI 3armnaBue W3narenscTBO, | O ampec

rof

O. A. Anekcannposa, H. | AHanutnueckas Xumusi B 2 UsznarensctBo | www.biblio-online.ru/book/019E
I'. I'aiigykoBa KHHUTaXx. Kuura 1. | FOpaiit, 2018 | F7C8-B817-4BDE-B193-16D069

XHUMHYECKHE METOJIbI aHaAJIN3a
! YYEOHHK ¥ MPAKTHKYM JIJIs
CIIO

B88BF6




3. A. Anekcanzposa, H.
I'. TaiinykoBa

Amnanuthdeckas XUMHA B 2
kHurax. Kuaura 2. ®usmko-
XUMHUYECKHE METO/IbI aHaIn3a
! YYCOHHK U TPAKTUKYM IS
CIIO

H3znparenscTBO
IOpaitr, 2017

www.biblio-online.ru/book/C8A
A2771-4B4F-4FE5-8AE5-812C9
0E34D37

3.2.3 IlepeueHb HH(POPMALHOHHO-TEIEKOMMYHHUKAIIMOHHOI ceTn "UHTepHeT"

WHdopmannoHHO-cIIpaBOYHbIE U MOUCKOBBIE cucTeMbl Rambler, Yandex, Google

Karanor o6pa3oBaTeIbHBIX HHTEPHET PECYPCOB

XUMHYECKUE PECYPCHI

3.2.4 IlepeyeHb NPOrPaMMHOIO odecrieYyeHust

HoyTtOyk mimm nepcoHabHEIH KOMIBIOTED C ONEpal[ioHHON cucTeMol Windows 1St IEKIMOHHBIX 3aHATHH

Microsoft Office
7-Zip
AcrobatReader

3.2.5 IlepeyeHb MH(POPMALUOHHBIX CIPABOYHBIX CHCTEM

1. DnexTpoHHas OUONMOTEUHast cucTeMa AJTalcKoro rocynapctseHHoro yHusepcurera (http://elibrary.asu.ru/)
2. Hayunast anextponHas 6ubnunoteka elibrary (http://elibrary.ru)




KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUSI YUYEBHON
JANCHUITIMHBI cAHAJIMTUYECKAA XUMUSA»

KoHTpons # oOlEHKa pe3yJlbTaTOB OCBOCHUS YYEOHOM JUCHUILIAHBI
OCYLIECTBJISIETCS MpErojaBaTeleM B IPOLIECCE MPOBEACHHUS MPAKTUYECKHX

3aHATUI M Ja00paTOpHBIX pPadoT,

TECTUPOBAHMUS,

a TarkKKC BbIIIOJIHCHUA

O6y‘la}OI_HI/IMI/IC5{ HHAWBUYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB, I/ICCJIGIIOBaHI/II‘/'I.

Pesynbratel 00ydeHus (OCBOSHHBIE YMEHUS,
YCBOEHHBIE 3HAHUS)

@OopMBI U METOJBI KOHTPOJIS U
OIICHKH PE3YJIbTaTOB O0YUEHUS

YmMmenus:

JUISl KAU€CTBEHHOT0 XMMUYECKOI0 aHaJIn3a;
OCHOBHBIE BU/Ibl PEAKLIUH, HCIOIb3yEMBIX B
KOJIMYECTBEHHOM aHaJIM3E;
NPUYMHHO-CJIEICTBEHHYIO CBSI3b MEXKAY (PU3NUECKUMU
CBOMCTBaAMM U XMMHUYECKUM COCTaBOM CHCTEM;
NPUHIUIHAIBHOE YCTPOUCTBO MPUOOPOB,
IpeHa3HaYeHHbIX JIJIs IPOBEACHUS (PU3HKO-
XMMHUYECKUX METOJIOB aHAIIN3a;
NpaBUjIa TEXHUKN 0€30MaCHOCTH MPH
BBINOJIHEHUH J1a00paTOPHBIX paboT

BbIOpaTh METOJ aHaIM3a, UCXOJS U3 0COOEHHOCTEMH [IpakTuueckue 3aHATUSA,
AHATM3UPYEMOU TIPOOHI; nabopaTopHbIe 3aHATUA,
BBITMOJTHATH SKCIEPUMEHT U 0(OPMIISITh PE3yIbTaTh TECTUPOBAHUE
OKCIIEPUMEHTA; TMPOBOJUTH  PACUEThl, HCIOJB3YS
OCHOBHBI€ MPABUJIA U 3aKOHBI AHAJTUTHYECKON XUMHH.
3HaHus:
TEOPETHUECKUE OCHOBBI aHATTUTUYECKON XUMUH; Teopetnueckue 3aHATHS,
Da3/eJIEHHE U OCHOBHBIE PEAKIUU, UCII0JIb3yEMbIE TECTUPOBAHUE, nabopaTopHbIe

3aHATUS, HPAKTUICCKUC 3aHATHA




	1.3 Цели и задачи учебной дисциплины - требования к результатам освоения учебной дисциплины:
	Количество часов на освоение рабочей программы учебной дисциплины:
	1. Структура и содержание дисциплины
	3. УСЛОВИЯ РЕАЛИЗАЦИИ ПРОГРАММЫ УЧЕБНОЙ ДИСЦИПЛИНЫ «АНАЛИТИЧЕСКАЯ ХИМИЯ»
	3.2. Информационное обеспечение обучения

		2024-08-29T10:57:55+0300
	ФЕДЕРАЛЬНОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВЫСШЕГО ОБРАЗОВАНИЯ "УХТИНСКИЙ ГОСУДАРСТВЕННЫЙ ТЕХНИЧЕСКИЙ УНИВЕРСИТЕТ"
	Подпись документа




