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1. IEJIM OCBOEHUA YYEFHOU JUCHUATLTAHBI
HensiMu ocBOEHUS TUCHUILVINHBI «KAHAJIMTHYECKAS XUMHUSD SABJISIIOTCH:

- H3Y4YCHHC CTYACHTAaMH OCHOB aHAIUTHYECKOU XUMHUU JJIs1 UCITOJIB30BaHUA B
npodeccHoHaABEHON JesSTeNLHOCTH,

- (dopMUpPOBaHUE Y CTYJACHTOB CIICIIUATHHOTO THITA XUMHYECKOTO MBIIICHHUS,

- OCO3HAHHUE POJIM XUMHHU B IPOIIECCE OXPAHBI OKPYKAIOIIECH CPEIbl.

2. MECTO YYEBHOMH JUCHUILIUHBI B CTPYKTYPE OIIOII BO

JucuummimHa «AHAIATHYECKasT XUMHS» OTHOCUTCS K YacTH JUCIUIUIHH, (HOPMHPYEMBIX
y4acTHUKaMH 00pa3oBaTeIbHBIX OTHOILIEHUMN; HM3ydaeTcss Bo 2 cemectpe. llpemmaraemslii Kypc
MTOMOJKET CTY/IEHTaM UMETh MpeJICTaBIeHnEe 00 0COOEHHOCTIX 00BEKTOB aHAIIN3a, a TAK)KE OBJIAJIETh
METO/I0JIOTHEH BEIOOPA METOJIOB aHAIN3a U IPUOOPECTH HABBIKW UX TPUMCHCHHSI.

Taoauna 2.1.

CBa3b AUCHUIIJIMHBI «AHAJIUTHYECKAS] XUMHUS C NpeAeCTBYIOIMMHA JTUCHUIIVIMHAMUA U
CPOKHM UX M3YYCHUSA

Kon JucuMniInHel, MPEIUIECTBYIOMINE TUCHHUIUIMHE Cemectp
JACIUIIIAHEI «AHaTATAYECKAs XUMHUS
B1.0.08.01 OO01mas XuMust 1
Taoauna 2.1.

CBa3b AUCHUIIJINHBI «AHaTUTHYECKAs] XUMHSI C MOoCJICAYIOIIUMMHA JUCHUIVIMHAMHA U CPOKHU
HX H3YYCHUA

Kon JMCUMIUIMHBI, TOCHEAYIONME 3a IUCHUIUIMHOMN Cemectp
JUCLIUILINHEL «AHaIATUYECKAS XUMUS
b1.0.08.02 Oprannueckasi XuMus 3
b1.0.15.03 Buoxumust 4

B pe3yabTaTe OCBOCHUA TUCHUIIJIMHBI CTYACHT JOJKECH

3HATH:

- MECTO aHAJIMTHYECKOW XUMHUU B CUCTEME HayK; CYLIECTBO PEaKLUI U IPOIIECCOB,
UCHOJIb3yEMbIX B aHAIUTUYECKON XUMUU;

- TIPUHIMIIBI ¥ 00JACTH UCTIOIb30BAHUS OCHOBHBIX METO/I0B XMMHUECKOTO aHAIIN3a
(XMMHUYECKUX, PU3UKO-XUMUYECKUX U (PU3NYECKUX);

- J1abopaTopHOE 000PYAOBAaHUE U TEXHHUKY BBIMOIHEHHS OTAEIbHBIX ONEpaluii moy-
MUKPOMETOJIOM;

- NPUHIMIIBI AHATUTHYECKON KIacCU(UKAIIMY KATHOHOB U @HMOHOB, OOIIIYIO Xapak-



TEPUCTUKY KATUOHOB KAKJI0M AaHAIIMTUYECKOU I'PYIIIIBLI U YACTHBIE PEAKIIUU
KaTHOHOB U aHUOHOB.

YMerh:

- XapaKTepHU30BaTh XMMUYECKUE CBOMCTBA KATUOHOB AHAJIMTUYECKUX TPYIIII;
- HCIIOJIb30BATh METOAMKY MPOBEICHUS XapaKTePHBIX PEAKIHid B 1a00paTOpuu.

Buaanern:

- HaBBIKaMH 0€301acHON pabOThl B XUMUYECKOH J1a00paTOpHH, B3BEIIHMBAHHUS,
M3MEpeHUs: 00bEMOB M TUIOTHOCTEH JKUIKOCTEH; onpeaenenus pH pacTBopos;

- METOJUKOM MPUTOTOBJIEHUS PACTBOPOB € 3aJJaHHOW KOHLEHTpaLueil;

- METOJaMH KaueCTBEHHOTO XMMUYECKOTO aHan3a; KOJIWYECTBEHHOTO (00BEMHOTO)
XMMHMUYECKOTO aHaJIN3a; aHaIN3a KUCIOTHO-OCHOBHBIX U OKUCIIUTEIBHO-BOCCTAHOBU-
TEJIbHBIX CBOMCTB BEIIECTB;

- paboOThI C XUMHUUECKOU MOCYI0H;

- paloTbI C TEXHUUECKUMHU U aHAIUTUYECKUMU BECaMH.

3. KOMIIETEHIHUHU OBYYAIOILIEI'OCSl, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHU S YYEFHOW TUCITATIIMHBI

[Iporiecc wm3ydeHwsi AWCIUIUIMHBI HAmpaBieH Ha (OPMHUPOBAHUE DIEMEHTOB CJEAYIONIUX
komrereHui B cootBeTcTBUU ¢ @I'OC BO u OIIOIT BO no ganHOMY HampaBJICHUIO MOJITOTOBKH:

HaumenoBa| Koa, nHaummenoBanue Koja, HauMeHOBaHHe MHAUKATOPA T0CTUKEHUS

HHMEe KaTeropuu| YHHMBepPCAJIbHOI YHHBeEPCAJbHOI KOMIIeTeHIMHU

(rpynnbi) YK KOMIIeTEeHIIM U
CucremHoe H YK-1.CnocoGen YK-1.1. Ananusupyet 3aaauy, BbLAENsAs ee 0a30BbIe
KpUTHYeCKoe OCYIIeCTBJIATH COCTaBIIAIOIINE;
MbIIILIEHHE NMOUCK, KPUTHYECKUI

VYK-1.2. Onpenensier, MHTEPNPETUPYET U PAHKUPYET

AHAIHS HHpOpMALIL, uH(bOpMaLHIo, Tpebyemyio ISt peuIeHus
TPHMEHHTH IIOCTaBJICHHOM 33134y,

CHCTEMHBIH NOAXOX |~

s pelenus 3. OcymectBiger nouck uHOOPMALMU LIS

pelIeHHsI TOCTaBJICHHOM 3a/1a4H 110 Pa3JINYHBIM THIIAM
3aIpoCoB;

YK-1.4. Ilpu o6pabotke wuHPOpMALMK OTIMYACT
GakThl OT MHEHWH, WHTEpPIpETalMii, OICHOK,
dopMHUpyeT COOCTBEHHbIE MHEHHS U CYXKICHUS,
apryMEHTHPYET CBOU BBIBOJIbI H TOUYKY 3PCHUS;

NMOCTaBJCHHBIX 3a1a4

YK-1.5. PaccmarpuBaer M mnpearaeT BO3MOKHBIE
BapHUaHThl pelIeHHsI TIOCTaBIEHHOMN 3a/auu, OLlEHUBAsI
UX JOCTOMHCTBA U HEJJOCTATKH.

Pa3paborka 7| OIIK-6.1. [IpuMeHseT OCHOBHblE KOHUEMNIUU U
peammu3anusi npo-OIIK-6. Crnoco0eH MeTOIbl, COBPEMEHHBIE HANpABICHUS MaTEMaTHKH,
rpaMm y4e0HBIXHMCIIOJIb30BATh B (U3UKU, XMMUU U HayK O 3emJe, 3HAaeT aKTyalbHbIe
AUCUMIIUH BHIpodeccnoHaTbHOM npobiaemMbl  OMOJIOTMUECKMX HAayK W IEpCIEeKTHUBbI
pPaMKax  OCHOB-IeATEIbHOCTH MEXTUCIUIUTMHAPHBIX HCCIIeI0BaHUMT;

HOW  00meo0pa-0CHOBHbLIE 3aKOHBI

30BaTe1bHON (pusuku, XumMuHn, HAYK

0 3emuie U OHOJIOTHH,




NPOrpaMMblI B
COOTBETCTBHH  C
TpeOOBAHUSIMH
(penepanbHbIX
roCyiapcTBeH-
HBIX  00pa3oBa-
TeJbHBIX
CTAHJAApPTOB

MPUMEHATDb
MaTEMAaTHICCKOT 0

aHaJIn3a |
MO/IeJTUPOBAHUS,
TeOpeTHYEeCKUX |
DKCIEPUMEHTAIBLHBIX
HCCJIeT0OBAHUIA,
npuodperart  HOBBIE
MaTeMaTHYeCKHe |
eCTeCTBEHHOHAYYHbIE
BHAHUS, HCI0JIB3YS]
COBpeMeHHbIEe
oOpa3oBaTejibHble U
HH(OPMAIHOHHBIE
TEXHOJIOTUH

METO/JbI

OIIK-6.2.

Hcnonw3yer

HaBBbIKH

npodeccuoHaNbHOM NeATEHHOCTH;

nabopaTopHOH
paboThl ¥ METOABI XUMHUH, (DU3UKH, MATEMATUIECKOTO
MOJICTTMPOBAaHUS W MaTEMaTUYECKOW CTATHCTHKH B

OIIK-6.3. Hcnonp3yeT MeETOJbl CTATUCTUYECKOTO
OIIEHUBAHMS M TIPOBEPKH TUIIOTE3, MPOTHO3ZUPOBAHMS
MEPCIIEKTUB U COLMAIBHBIX TMOCJIEACTBUIM CBOEH

npodecCHoHATEHOM e TSIIEHOCTH.

4. OFbEM JUCIIUIIUHBI U BUJIbl YYUEFHOM PABOTBI

Tadauua 4.1.
O0beM IMCUMIJIMHBI M BUABI YUeOHOIi padoThl
Buna yueoHo¥# padoThl Bcero 2
4yacos cemMecTp

OO6mrast TpPyA0€MKOCTh JUCITUTLTHHBI 108 108
AyauTOpHBIE 3aHITHS 48 48
Jlexkuun 16 16
JlaGopaTopHbIe 3aHITHS 32 32
CamocrostensHas paboTa 60 60

5. COJEPKAHUE JUCHUIIJIMHBI,

CTPYKTYPUPOBAHHOE II0 TEMAM

(PABJIEJIAM) C VYKA3AHUEM OTBEAEHHOI'O HA HHX KOJIUYECTBA
AKAI[EM}/I‘IECKI/IX NJIN ACTPOHOMMYECKHX YACOB U BU/JIOB YYEBHBIX
3AHATHUHU
Ta6auuna 5.1.
CTpyKTypa u coaepkaHHue M CHUILTHHBI
OO11as Tpy10eMKOCTb AUCIUILTUHBI COCTABIISIET 3 3aueTHbIe equHuIbl, 108 yacoB
NeNe Paznen Cem. Buasbi yuedHoii pado- ®opmbl
/1 JUCIHHUIINHDBI Thbl, BKJIIOYAsA CAMOC- TeKYyII.
TOSITEIbHYIO PadoTy KOHTP.
CTYA€HTOB ycneB.
JIEKII. 11a0. caMm.
pab. | pad.
1. | BBeneHue B aHATUTUYECKYIO XUMUIO. | 2 1 - 4




2. | KagecrBennsiii ananu3. Knaccuduka- | 2 1 3 4
1Sl KATHOHOB U aHWOHOB. [lepBast
aHAJIMTHYECKAasl TPYyIa KaTHOHOB.

3. | Bropas  anamuTmueckas — rpymmna | 2 1 3 4
KaTHOHOB.

4. | Tperbss  aHamUTHYeCKass  rpymma | 2 1 3 6 K.p. 1
KaTHOHOB.

5. | YerBepras aHaiMTHYECKas Trpymmna | 2 1 3 4
KaTHOHOB.

6. | [laras aHaJIUTUYeCKast rpymmna | 2 1 3 4
KaTHOHOB.

7. | lllecras  anHamuTudeckass — rpymma | 2 1 3 4 K.p. 2
KaTHOHOB.

8. | AHMOHBL AHanHM3 pacTBOpa HEM3BECT- | 2 1 4 6 K.p. 3
HOH COJIH.

9. | Knaccugwukamnust MeTo1I0B KOJH4YeCT- | 2 2 2 6 KOJUIOKB

BEHHOTO aHanm3a. [ paBuomerpudec-
KWl (BECOBOI) METOJ] aHAJIH3A.

10. | TuTpuMeTpUYeCKHiA METOJ| aHaIH3a. | 2 2 4 6 TECTHI
MeTo 1 KHCIIOTHO-OCHOBHOTO THUTPO-
BaHUA. VHAMKATOPBI B METOJIe KUCIIO-
THO-OCHOBHOT'O TUTPOBAHHUSI.

11. | MeTtoa OKHCIUTEIHLHO-BOCCTAHOBH- 2 2 2 6
TEJIHLHOTO TUTPOBAHMSI.
12. | Mertox ocaxaeHusT U KOMILUIEKCOO0- 2 2 2 6 KOJUIOKB
pa3oBaHUsI.
16 32 60
Hroro:

5.2. Conep:kanue TUCHUIIMHBI KAHAJIUTHYECKAS XUMUSD»

BBenenune.  AnanMTHuecKas XUMHMS U XUMHUYECKMU aHanu3. OCHOBHBIE IMOHSTHS; METOJ
aHajM3a BEIEeCTBA, METOJIMKA AaHaJIn3a, KAayeCTBEHHbIM XUMUYECKUW aHalu3, KOJWYECTBEHHBIN
XUMHYECKUN aHaJIW3, AJIEMEHTHBIM aHanmu3, (YHKIUOHANBHBIM aHAW3, MOJIEKYISAPHBIA aHaIu3,
(azoBblil aHanu3. OCHOBHBIE pa3jieibl COBPEMEHHOM aHAIUTHYeCKOW XuMuH. KpaTkuii nucropuueckuit
OUYEpK Pa3BUTHs aHAIUTUYECKOU XuMmuu. [IpuMeHeHrne MeTo0B aHAMTHYECKONH XUMUH B apMaliuu.
®apmaneBTuueckuil ananus. GapmakoneiHble METOIbI.

AHanuTUYeCKre NPU3HAKU BEUIECTB U AHAIMTUYECKUE PEAKLIUN; TUIIbI AHATMTUYECKUX PEaKIUU
Y peareHToB. XapaKTepUCTHKA YyBCTBUTEIHLHOCTH aHATUTHUECKUX PeaKLUii (peaensHoe pa3daBieHue,
npenenbHasl KOHIIGHTpAlKs, MUHUMAIbHBIM 00BEM MpeAensHO pa30aBICHHOTO pacTBOpA, Mpeaen
oOHapyXeHHUsI, 00HAPYKUBAEMBIH (OTKPBIBAEMBIi1) MUHUMYM, TIOKa3aTellb YyBCTBUTEIBHOCTH) .

OO0mme TeopeTMYeCcKHe OCHOBBI AHAJINTHYECKOW xuMuM. I[IpuMeHeHHMe HEKOTOPBIX
I0JIOKEHHMH TEOPUH PACTBOPOB JJIEKTPOJIUTOB U 3aKOHA JCHCTBYIOIIHMX MACC B AHAJIUTHYECKON
XHMUH.

CunbHbI€ U cliabble ANIeKTPOoJIUThl. KOHIIEHTpaIus HOHOB B PacTBOPE;

CHOCOOBI BRIPAKEHUSI KOHIIEHTPALMU. AKTUBHOCTD JIEKTPOJIMUTOB, HOHOB; KOY(D(DUIIMEHT aKTUBHOCTH.
HNonnas cuna (MOHHAs KPEMOCTb) pacTBOpA; BIUSHUE MOHHOW CHUIIBI pacTBOpa Ha KOI(PPHUIIMEHTHI
AKTUBHOCTH (MHAUBHUAyaJbHBIE, CPETHENOHHBIE) HOHOB. pH BOJIHBIX paCTBOPOB AJIEKTPOIUTOB.

[IpuMeHeHne 3akoHa [AEUCTBYIOIIMX MacC B AHAIUTHUYECKOM XUMUU. OCHOBHBIE THIIBI
PaBHOBECHM, NPUMEHSEMbIX B AaHAIUTHYECKOW XuUMHUHU. KOHCTaHTA XUMHUYECKOTO pPaBHOBECHS
(MCTUHHAs TEPMOIMHAMHUYECKAas, KOHIICHTPALIMOHHAS) .



I'ereporeHHble paBHOBECHS B CUCTEME OCAJOK - HACBIIIEHHBIM pacTBOP MajlOpacTBOPHUMOTO
JIEKTPOJIUTA U UX POJIb B AHAJTUTUUYECKON XUMUHU.

CriocoObl BBIpKEHHUS PACTBOPUMOCTH MaJOPACTBOPUMBIX 3JIEKTpoiuToB. [IpomsBenenue
pacTBOpuUMOCTH  (IIpOM3BEIEHHE AKTUBHOCTH)  MaJOpPAacCTBOPUMOIO  JIEKTPOJIMTA. Y CIOBUE
0o0pa3oBaHUS  OCAJKOB MaJlopacTBOPUMBIX IEKTPOJIUTOB. BiusHue 100aBOK MOCTOPOHHUX
AIIEKTPOJIMTOB HAa PACTBOPHUMOCTH MAJIOPACTBOPUMBIX AIIEKTPOIUTOB (BIMSIHUE 100ABOK 3JIEKTPOIUTOB
C OZJTHOMMEHHBIM HOHOM, BIIUSTHHE JOOABOK IIOCTOPOHHETO (MHASPEPEHTHOTO) AIEKTPOoInTa). Bimsiane
pa3IuUHBIX (PAaKTOPOB Ha IOJHOTY OCAXKICHHUS OCAJKOB M MX pacTBopeHue. [IpoGHOe ocakaeHHe.
[lepeBo1 0THUX MaJIOPACTBOPUMBIX AJIEKTPOJUTOB B JIPYTHE.

Kucnomno-ocnoenblepaenoeecuﬂ uuxpoib e aQHaATUMUYEeCKo XUMHUHU.

[IpoTomutnyeckne paBHOBecHus. [IoHATHE O MPOTOJUTUYECKON TEOPHM KHCIOT U OCHOBAHUI.
[Iporonutnyeckue paBHOBECHS B BOJIE. XapaKTEpUCTHUKA CHUJIbI CIIa0BbIX KHCIOT U OCHOBAHUS.
KoHcTaHTBI KHCIOTHOCTH M OCHOBHOCTH, MX NIOKAa3aTEIH.

I'mppomm3. KoncraHTa W cTenmeHb Tuaposiv3a. Beruncienue 3HadeHud pH pacTtBopoB couieid,
MIOABEPraroIIUXCs THAPOIU3Y.

Bydepnbie cuctemsl (pacTBopsbl); 3HaueHus pH OydepHbIx pacTBopoB, OydepHas eMKOCTh, OydepHoe
neiicteue. Mcnonb3oBanue 6yhepHbIX cucTeM B (hapMalleBTUUECKOM aHAU3E.

OKucvmmeﬂbuo-eoccmauoeumeﬂbublepaeuoeecuﬂ U ux poijiv 6 AHATUMUYECKOUT XUMUU

OKHUCINUTEIIFHO-BOCCTAHOBUTEIIHLHBIE CHUCTEMBI. OKHCIIUTEIHHO-BOCCTAHOBUTEILHEIE
OJICKTPOJBI. HOTCHHI/IaJ'II)I OKHCIUTEIIbHO-BOCCTAHOBUTCIIBHBIX OJJICKTPOJA0B (peanLHHe,
CTaHJapTHHIE, (OpPMaNbHBIC); YCIOBHBIC (OTHOCHTEIIBHBIEC) OKHCIUTEIHHO-BOCCTAHOBUTEIIHHBIE
noteHianel. [loreHnman peaknuu (dnekTpoaBwkymas cwia - JJ[C peakmuu). Hampasnenue
MPOTEKaHUsI OKUCIHUTEIbHO-BOCCTAHOBUTEIBLHON peakiuu. BinsiHue koHIEHTpaiui peareHtoB, pH
Cpelbl, TeMIepaTypbl, MNPUCYTCTBUS HUHAUPPEPEHTHBIX HOHOB Ha 3HAYEHUS OKHUCIHUTEIHHO-
BOCCTaHOBUTEJBHBIX PEaKIUH.

['myOuHa npoTekaHus: OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUHl.

Hcnonb3oBaHne OKHCIUTENBHO-BOCCTAHOBUTENIBHBIX pEAaKUUi B aHAaJIUTHUYECKONW XUMHUH, B
(hapmalleBTHUECKOM aHaJIU3e.

Pagnosecun Komnﬂekcooépazoeanuﬂ U ux pojiv 6 AHATUMUYUECKOU XUMUu

OO0mas xapakTepucTUKa KOMIUIEKCHBIX (KOOPAMHAIIMOHHBIX) coelMHeHuil. PaBHOBecHs B pacTBOpax
KOMILJIEKCHBIX ~ coeirHeHUuH. KoOHCTaHTBI  yCTONYMBOCTHM  W.HECTOMKOCTH  (HEYCTOMYHMBOCTH)
KOMILJIEKCHBIX COEeIWHEHUN (TmonHble (0OlIue), cTylneH4yaThle, KOHIEHTPALMOHHbIC, WCTUHHBIE
tepMmoauHamuueckue). [loHsaTHe 0 MOOOUHBIX peakIusaX U 00 aKTUBHOW J0Jie JIMTaHIIOB. YCIOBHBIC
KOHCTaHTbl YCTOMYUBOCTH U HECTOMKOCTH (HEYCTOMYMBOCTH) KOMIUIEKCHBIX COeAMHEHUN. BrnusHue
pasnuuHbIX (haKTOPOB Ha KOMIUIEKCOoOpa3oBaHue B pacTBopax (pH cpezbl, KOHIIEHTpaIHii peareHToB,
N00aBOK TMOCTOPOHHUX HOHOB, OOpa3ymOIIMX MalopacTBOPUMBIE COEIUHEHHUS C HOHOM MeTaluia-
KOMILJIEKCOOOpa3oBateisi, HOHHOW CHJIBI pacTBOPA, TEMIIEPATYypPhI).

Hpumenenue Op2aHUuY4eCKux peazeHmoe 6 AHATUMUYUECKOU XUMUU

Peaxuuu, ocHOBaHHBIE Ha 00pa30BaHUH KOMIUIEKCHBIX COeMHEHNH. DyHKIIMOHAIBHO -aHATUTHIECKHE
rpynmsl B Jurannax. Kpurepun npuMeHeHHs BHYTPUKOMIUIEKCHBIX COCTMHEHHH B aHAIUTHYECKOH
XUMHUH (Mayiasi pacTBOPUMOCTh. HAJMUME XapaKTepHONW MWHTEHCUBHOW OKpAacKH, BBICOKAs yCTOWYH-
BOCTh). [IpuMepsl MCHOJIBb30BaHMSI XEIAaTHBIX KOMIUICKCHBIX COCAMHEHHH B XHMHYECKOM aHaJH3e.
TunuyHble TUKIO00PAdYIONINE OPraHMYECKHUE JIMTaHABl (IUTHIOH, TUMETUITIUOKCUM, |-HUTPO30-2-
HadTOI U Ap.)

Peaknuu 0e3 ydacTusi KOMIUIEKCHBIX coemHeHnil. OOpa3oBaHue OKpALICHHBIX COSANHEHUH C
OoOHapy)KMBacMbIMH HWOHaMH (OTKpbIBaGMbIMH  BellecTBamu). (OOpa3oBaHHE OpPraHHYECKHUX
COEIMHEHUH, 00TaIaloMKX crenn(UUIEeCKIMU CBOMCTBaMHU (3amax, OKpalliBaHHE TNIAMEHU TOPEIKU U



ap.). Ucnonbp3oBanue opraHuyecKUX COSAMHEHUH B KaU€CTBE UHIUKATOPOB.

Memoowt pazdenenusn u KOHUEHMPUPOBAHUA 6EU4ECINE 8 AHATUMUYECKOU XUMUU

HekoTopbie OCHOBHBIC MOHATHS (pa3lelieHHe, KOHLEHTPUPOBAHHO. KOA(pPHUIHMEHT ((hakTop)
KOHIIeHTpupoBaHus). Kiaccupukanus MeTog0oB pa3feieHus M KOHUEHTPHUPOBAHHUA (METOMIBI
UCIIapEHUs], 030JICHHE, OCAXJCHHUE, COOCAXKJCHUE, KPHCTAJUIM3ALMS, SKCTPaKIHs, H30upaTenbHas
azicopOnys, YEKTPOXUMHUECKUE U XPOMATOrpauaecKue METOIbI).

Xpomamozpaguueckue memoowl ananusa.

Xpomatorpadusi, cymHOcTh MeTona. Kiaccudukanuss xpomarorpadudeckux MeETOH0B
aHaIM3a: MO0 MEXAaHW3MY pa3JIeNIeHUs] BEUIECTB, MO arperaTHOMy COCTOSHHIO (a3, MO TEXHUKE
HKCTIIEPUMEHTA, 110 CIIOCO0Y OTHOCUTENILHOTO NIepeMeIIeHus ¢as.

Ancopbuuonnas Xpomarorpadus. Toukocnoitnas Xpomarorpadus (TCX). CymHocTs MeTOIA
TCX. KoadpduumueHT NOABMKHOCTH, OTHOCUTENbHBIM KOA((UIMEHT MOJBUXKHOCTH, CTENEHb
(kputepuil) pasaeneHus, kKoapuUUUEHT pa3jeneHns. Marepuaibl U pacTBOPUTENH, MPUMEHSEMbIE B
meroge TCX.

Pacnipenenurensnas Xpomarorpagus.  Xpomatorpapuss Ha  Oymare  (Oy-MaxHas
xpomatorpadust). Ocanounas xpomarorpadusi. Ilonstue o curoBoil xpomarorpaduu. I'enb-
Xpomarorpadus.

KauecTBenHblii xumudeckuii anaau3. Knaccudukamuss METOIOB KaueCTBEHHOTO aHAM3a
(IpOOHBII U CHCTEMATHYECKHIT; MAKPO-, TOJIyMUKPO-, MHKPO-, YIIbTPOMUKPOAHAIIN3).

AHQIIUTUYECKHE PpEAKIMM M pPEareHThl, HCHOJIb3YyeMble B KAa4eCTBEHHOM  aHAJIN3€
(cnemupuueckne, CeNEKTUBHBIC, TPYIIOBLIE).

Hcnonp3oBanme Ka4eCTBEHHOTO XMMHUYECKOTO aHAIN3a B (hapMalluu.

Kauecmeennbwlit ananuz kamuonoeé u aHUoOHO8

AnanmuTrueckas Kiaccu(UKaus KaTHOHOB 1Mo TpynnaM (Cyab(dumaHas Wi CEpOBOIOPOIHAS,
aMMHadHO-(pochaTHas, KUCIOTHO-OCHOBHAs). OTpaHUYEHHOCTH JIFOOOH KiTacCu(PHUKaIMi KaTHOHOB.

KucnoTHO-OCHOBHAs KJIacCH(HKANMS KAaTHOHOB TI0 TpymnaM. AHATUTHYECKUE PEaKIHU
KaTHOHOB Pa3IMYHBIX aHATUTHYECKUX TPYIIIL.

AnamuTHueckass — kiaccudukanus — aHUOHOB (MO cHOCOOHOCTH K 00pa3oBaHHIO
MaJIOPaCTBOPHUMBIX COCTMHCHUIN o OKHCIIUTEIHHO -BOCCTAHOBUTEIIEHBIM CBOWCTBaM).
OrpaHM4YeHHOCTD JIFOOOW KIACCU(PHUKAIIMA aHHOHOB. AHAIUTUYCCKUE PEAKIIMH aHHOHOB Pa3IHYHBIX
AHAJTMTHYECKHUX TPyNI. MeTO bl aHaIM3a CMECe aHMOHOB Pa3IMYHBIX TPYIII.

AnHanmu3 cMecell KATHOHOB U aHHOHOB.

[TpumeneHre GuU3NUECKUX U PUIUKO-XUMHUECKHUX METOJIOB ISl UIACHTU(UKAIIUN BEIICCTB B
KayeCTBEHHOM  aHanu3e. [loHATHE O TPUMEHEHHMH  ONTHYECKUX.  XpOMaTOrpadUyuecKuX,
ANIEKTPOXUMHUYECKUX METOJIOB B KAUSCTBEHHOM aHAJIN3e.

KoanuecrBennnlii  anamu3. Kiaccudukanuss MeETOJOB — KOJHMYSCTBEHHOIO — aHaM3a
(xumuyeckue, PU3NKO-XUMUYECKUE, OUOIOTUYECKHE).

TpeGoBanusi, mpenbsBIsieMble K peaklUsM B KOIWYECTBEHHOM aHanu3e. Ponb U 3HayeHHe
KOJIMYECTBEHHOTO aHalin3a B (hapMallui.

I'pasumempuueckuit ananus.

OcCHOBHbBIE TIOHATHUSI TPABUMETPUUECKOro aHanu3a. OCHOBHBIE 3Tambl I'PABUMETPHUYECKOTO
onpenenenus. Ocaxxaaemas ¥ rpaBUMeTpUIecKast opMsl;
TpeOOBaHUSs, MPEAbIBISIEMbIE K OCAAUTEIIO, TIPOMBIBHOMN KUIKOCTH.

[Tonsitne o Teopuu oOpa3oBaHUS OCAIKOB. YCIOBHS OOpa30BaHMS KPHUCTATIMYECKUX U
aMop(dHBIX 0CAIKOB.

[IpuMepsl rpaBUMETPUYECKUX OTNPEIACIICHUM.

Xumuueckue mumpumempuueckue Menoobl AHAIU3A.
Tutpumerpuueckuii aHanu3 (Turpumerpusi). OCHOBHBIE NOHATHSA (QJIUMKBOTA, TUTPAHT,



TUTPOBAHUE, TOUYKA SKBUBAJICHTHOCTH, KOHEYHAs! TOYKA TUTPOBAHUS, UHAUKATOP, KPUBAsI TUTPOBAHMUS,
CTENEeHb OTTUTPOBAHHOCTH, YPOBEHb THTpOBaHUs). TpeOoBaHWs, MPEIbSBISEMbIE K PEAKLUUsAM B
TUTPUMETPUH. PeakTHBBI, MPUMEHSEMbIE B TUTPUMETPHUECKOM aHAM3€, CTAaHJApPTHHIC BEIIECTBa,
TUTPAHTBHI.

TumoBsle pacueTsl B THUTPUMETPUYECKOM aHaiu3e (MOJsIpHAs KOHICHTpAlus, MOJISpHas
KOHIICHTpALUs SKBUBAJICHTA, TUTP, TUTPUMETPUUECKUH (aKTop mepecuera (THUTP MO ONpPEaesieMOMY
BEIIECTBY), MOMPABOYHBINA KO UIHEHT). PacueT Macchl cTaHAapTHOTO BEUIECTBA, 'HEOOX0AMMOM ISt
MIPUTOTOBIICHUS TUTPAHTA. PacdyeT KOHIIEHTpAIMK TUTPAHTA IIPH €0 CTaHIapTU3auu. Pacuer macchl n
MacCOBOH JIOJIM OIPEAEISIEMOTO BEIIECTBA 10 PE3yIbTaTaM TUTPOBAHUSL.

Krnaccudukarus METoI0B THTPUMETPHUSCKOTO aHAIHM3a: KUCIOTHO-OCHOBHOE, OKUCITHTEIBLHO-
BOCCTAaHOBHTEJIBHOE,  OCAIUTEIbHOE, KOMIUIEKCHMETPHUECKOE W  KOMIIEKCOHOMETPUYECKOE
TUTPOBAHHE.

Bunapl (mpuemMsl) THUTpOBaHHS, NPUMEHSEMbIC B TUTPUMETPUYECKOM aHAIU3e - MPSIMOE,
obpatHoe, KocBeHHOe. CrocoObl ompeeneHusl OT/eIbHBIX HABECOK, AJIMKBOTHBIX YacTeil. MeTob
YCTAaHOBJICHHA KOHEYHOU TOYKU TUTPOBAHUSA - BUSYAJIbHBIC, HHCTPYMCHTAJIbHBIC.

Kucnommno-ocnoenoe mumposanue

CYHIHOCTI) METOoaa. OcHOBHEIE PEaKMKM W TUTPAHTBI METOJA. THIBI KUCIIOTHO-OCHOBHOTO
TUTPOBAHUA - AMUAUMCETPUSA, AJIKAITUMCTPUA.

I/IH)II/IKaTOpBI METOAa KHCIOTHO-OCHOBHOI'O THTPOBAHUA. Tpe6OBaHI/I$I, MNpEABABIACMBIC K
uHaukatopam. HMoHHas, xpomModopHas, HOHHO-XpoMO(oOpHas Teopuss HHAUKATOPOB KHUCIOTHO-
OCHOBHOTO TUTpOoBaHMs. VHTepBasl n3MeHeHus! OKpacku MHAuKaTopa. Kiaccudukanus WHIMKATOPOB
(1o crtoco0y MPHUTOTOBJICHUS, TPUMEHEHHS, TI0 IIBETHOCTH, TI0O MEXaHU3MY ITPOIIECCOB B3aUMOICHCTBUS
C TUTPAHTOM, N0 cocTaBy). [IpumMepbl THMMYHBIX UHIUKATOPOB KUCIOTHO-OCHOBHOTO TUTPOBAHUSI.

KpuBbie KUCIOTHO-OCHOBHOTO THUTpoBaHUs. Pacuer, mocTpoeHne U aHaIu3 TUITUYHBIX KPUBBIX
TUTPOBAHUS Ui CIy4aeB TUTPOBAHUS CHJIBHOM KHCIOTHI IIEJIOYBIO, CJIa0O0W KHUCIOTHI IEJIO0YbIO;
CUJIBHOTO, CJIa00TO OCHOBAHMS CHJIBHOM KUCJIOTON. BEIOOp MHAMKATOPOB MO KPUBOW TUTPOBAHMSI.

TutpoBaHue MOMUIPOTOHHBIX KUCIIOT.

OmuOKM KHUCIOTHO-OCHOBHOTO THUTPOBaHHUsS (OmUOKH, OOYyCIOBIEHHbIE (DU3NISCKUMHU
U3MEpEHUsIMU; HHIWKATOPHbIE OIIMOKW; KOHIICHTPAIMOHHbIE WHJAWKATOPHBIC OIIMOKHU; COJIEBBIC
OLIMOKY, UX pacyeT U yCTpaHEHHUE.

OKucnumenvHo-60CCMAHOGUMEIbHOE MUMPOBAHUE

CymHocts MeTona. Kiaccudukanus pepokc-meTooB. YCa0BUs NMPOBEACHUS OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHOTO TUTPOBAHMUS. TpeOoBanus, npeabsBiIsieMble K peakuusMm. Bumpl
OKHCIIUTEIbHO-BOCCTAHOBUTENILHOIO TUTPOBaHUs (IpsMoe, 0OpaTHOE, 3aMECTUTENbHOE) U PacyeThl
pe3yabTaTOB TUTPOBAHMSL.

Wnaukaropsl OKHCIIUTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBAHUS. Knaccudukanus
UHAUKATOPOB. OKHUCIUTENHbHO-BOCCTAHOBUTENBHBIE HHAMKATOPHI (0OpaTHMble U HEoOpaTHUMBbIE),
UHTEpBAl M3MEHEHUs OKpacku HMHIuKaTopa. [IpuMepsl OKHMCIMTENbHO-BOCCTAHOBHUTEIBHBIX
MH/IMKAaTOPOB, YacTO NPUMEHSEMbIX B aHanu3e - TU(PEHUIaMMH, N-(eHUIAaHTPAHWJIOBas KUCIIOTA,
beppouH u ap.

KpuBble OKHCINTENBHO-BOCCTAHOBUTENBHOTO  TUTPOBAHUSA: pacyeT, NOCTPOCHHUE, aHAIIU3.
Br160p nHAMKaTOpa Ha OCHOBAHUU aHAIN3a KPUBOW TUTPOBAHUSL.

WNHaukaTopHbIe OLINOKH OKHUCJIMTEIBbHO-BOCCTAHOBUTEIBLHOTO TUTPOBAHUS, ux
IIPOUCXOXKICHHE, PACUET, YCTPAHEHHUE.

Ilepmanzanamomempuueckoe mumpoganue. CyIIHOCTb METOAA. YCIOBHA IPOBEICHUS
TUTpPOBaHUsA. TUTpPaHT, €ro MHPUTOTOBIEHHUE, CTAaHAAPTH3aLUsA. YCTAHOBJIEHHE KOHEYHON TOYKHU
TUTpoBaHus. [IpuMeHeHne nepMaHraHaTOMETPUN.

Huxpomamomempuueckoe mumposanue. CynmHoctb MeToga. TUTPaHT, €ro NPUroTOBICHUE.
Onpenenenrne KOHEYHON TOYKU TUTpOBaHUs. [IpuMeHeHne TUXPOMAaTOMETPHUH.

Hooomempuueckoe mumposanue juis onpesenieHus BOCCTAHOBUTENEH MPAMBIM
tuTpoBaHueM. CyniHocTh MeToia. TUTpaHT (CTaHAapTHBIN pacTBOp HOa), €ro NPUTrOTOBJICHUE,



CTaHJapTU3aLMs, €r0 IPUTOTOBIEHUE, CTAHAAPTU3ALMSA, XPAaHEHHE. Y CIIOBUS IPOBEACHHUS
TUTPOBAHUS, OIIPE/IETICHNE KOHEUYHON TOUKU TUTpoBaHus. lIlpuMenenue meroza.

Hooomempuueckoe mumpoeanue jiisi onpeneneHust OKUCITUTENEH 3aMeCTUTENbHBIM
tuTpoBaHueM. CyniHocTh MeTo1a. TUTpaHT (CTaHapTHBII

pacTBop THOCY/Ib(aTa HATPHsI), Er0 MPUTOTOBIICHHE, CTaHAapTH3anus. [lpumenenne Meroa.

Xnopiitooomempuueckoe mumposanue. CymHOCTb MeTOJa. TUTpPaHT, €ro NMPUTrOTOBIICHUE,
cTaHAapTH3anus. Y CI0BUSA IPOBEICHU TUTPOBaHus. [[pumenenne xsopioJ0METpUH.

Hooamomempuueckoe mumposanue. Cymuocth MeTona. THTPaHT MeTOHa, €ro
IIPUTrOTOBJIEHUE, cTaHAapTu3auus. OmnpenerneHue KOHEUYHOM Touku TuTpoBaHus. [Ipumenenue
NOJATOMETPHHU.

bpomamomempuueckoe mumpoeanue. CymHOCTb MeTOAA. THUTpPaHT MeToJa, €ro
IIPUTOTOBJIEHUE, CTAHAAPTU3ALMSA. Y CJIOBUS IIPOBEICHNS TUTPOBAHUS, ONPEICICHUE KOHEYHON TOUYKH
tutpoBanus. [IpuMeHenne 6pomaromeTpun.

bpomomempuueckoe mumposanue. CymHOCTb MeTOAa. TUTpaHT MeTOAa,  €ro
npurotosnenue. [Ipumenenne 6pomomerpun. bpomun-6pomaromerpusi.

Humpumomempuueckoe mumposanue. CynmHocTh MeToAa. TUTpaHT MeToja, €ro
IIPUTOTOBJIEHUE, CTaHAapTH3auusd. MHAMKaTOpbl MeToAa - BHEIIHWE W BHyTpeHHHE. lIpumenenue
HUTPUTOMETPUH.

Ilepumempuueckoe mumposanue. CymHOCTb METONA. THUTpPaHT MeETOAA, €ro
MIPUTOTOBJIEHUE, CTaHAapTU3aus. lIpuMeHenne nepuMeTpun.

Komnnexcumempuueckoe mumposanue. CyniHoctb Mmetosia. TpeOoBaHUS K peaKIusIM B
KoMmruiekcumeTpun. Kimaccudukanusi METOIOB U UX IPUMEHEHHE.

Komnnexkconomempuueckoe mumpoganue. lloHsATHE O KOMIUIEKCOHaTaX Me-TaJUIOB.
PaBHoBecus B Boanbix pactBopax OJITA. CocraB M yCTOWYHMBOCTh KOMIUIEKCOHATOB METAJIOB.
CymHOCTh MeTOJa KOMIUIEKCOHOMETPHUYECKOTO TUTpPOBaHMS. KpuBbIE THUTpOBaHUS, WX pacyer,
MOCTPOCHHE, aHalu3. BiusHue paznuyHbiX (AKTOPOB HA CKAYOK HA KPUBOW TUTPOBAaHUS -
YCTOMYMBOCTh KOMILJIEKCOHATOB, KOHILIEHTpauus HOHOB wMetaimia, pH pactBopa. MuaukaTopsl
KOMITJIEKCOHOMETPpUU  (METAIJIOXPOMHBIE HMHIUKATOPBI), MNPUHIUN HUX JeHCTBUS; TpeOoBaHMUs,
MPEABSBISAEMBIE K METAUIOXPOMHBIM UHIUKATOPaM;

WHTEpPBAJl M3MEHEHMUSI OKpPAaCKM HHJWKATOPOB; IPUMEPbl METAUIOXPOMHBIX  WHJIUKAaTOPOB
(3puoXpoMOBBIii YepHbIi T. KCHIIEHOJIOBBIM OPaHKEBbIN, MypeKcU I U 1p.). BeiOop MeTamioXxpoMHbIX
WHJUKTOPOB.

Tutpant  Merona, €ro  NPUTOTOBJIEHHE,  CTAHJAPTU3ALIMS. Bunet  (mpuemsi)
KOMILJIEKCOHOMETPUYECKOTO TUTPOBAHUS - MpsAMoe, oOpaTHoe, 3aMecTuTenbHoe. Omudku MeToaa, ux
MIPOUCXOXKACHHUE, pacyeT, ycrpaHneHue. [I[puMeHeHre KOMIUIEKCOHOMETPUH.

Mepxypumempuueckoe mumposanue. CylIHOCTh MeTOAA. TWUTpPaHT MeETOJa, €ro
MIPUTOTOBJIEHUE, CTaHAapTu3anusa. Muaukaropsl Merona. [IlpumMenenre MepKkypumMeTpuu.

Ocaoumenvnoe mumpoganue.

CymHocts MeTona. TpeboBaHus, MpeAbABISEMble K PEaKIUsM B METOJIE OCAAUTEIHLHOTO
tutpoBaHusa. Kiaccupukanus METOJOB TO TMPUPOJE peareHTa, B3auMOACWCTBYIOIIETO C
OmpelensieMbIMU  BELIECTBAMHU -  ApPreHTOMETPHs, THOLMAHATOMETPHS,  MEPKYPOMETpHS,
rekcarmanodepparomeTpus, cyinbdaro-mMeTpus, 6apumerpus. Buiasl ocaauTenbHOro THUTPOBAHUS -
npsiMoe, obpatHoe. KpuBble 0CalMTENHHOTO TUTPOBAHMS, UX pacyeT, MOCTPOCHUE, aHAIU3. BnusHue
pa3nuYHbIX (PAaKTOPOB HA CKAYOK THUTPOBAHUS (KOHIICHTpAIUSI pAaCTBOPOB PEareHTOB, pACTBOPUMOCTH
ocaJika u Jp.)

Nunukatopel MeTOJAa OCAaaUTEIBHOTO TUTPOBAHMS: OCAIUTENbHBIE. METAJNIOXPOMHBIE,
ascopOIMOHHbBIE. Y CTIOBUS MPUMEHEHHS U BEIOOP aICOPOIIMOHHBIX WHINKATOPOB.

Apeenmomempuueckoe mumposanue. CyliHOCTb METOJa. TUTPAHT, €r0 MPUTOTOBIEHUE"
cTaHnaptusaius. PasHoBUIHOCTH METOIOB apreHromeT-pun (Meton [eu-Jlroccaka, Mopa, dasiaca-
Odumepa-Xongakosa, Dosbrapaa).

[IpuMeHeHne apreHTOMETpUH.

Tuoyuanamomempuueckoe mumposanue. CyniHOCTbL MeToAa. TUTPAaHT MeETOJa, €ro



IIPUTrOTOBJIEHUE, CcTaHaapTuzanus. MuHaumkarop merona. IlpumeHeHue THOLMAHATOMETPUUYECKOIO
TUTPOBAHUS.

Mepkypomemupuueckoe mumposanue. CylHOCTb MeTOJa. THUTpaHT MeEToAa, €ro
IIPUTOTOBJIEHUS, cTaHaapTu3auus. Muaukatop meroaa. [lpumenenne MepKypoMeTpuu.

I'excayuanogeppamomempuueckoe mumposanue. CyliHOCTb MeTOAA. TUTPAHT METO/A, €TO
IIPUTOTOBJIEHUE, cTaHAapTu3auud. VHauKanus KOHEYHOM TOYKM TuTpoBaHus. IIpumeHneHue
rekcaranoeppaMeTpum.

Cynvpamomempuueckoe mumpoganue. CylIHOCT, MeTOAa. TUTpaHT MeTona, €ro
[pUTrOTOBIEHUE, cTaHaaptuzaims. HWuaukaropsl Merona.  Crnoco® mnpoBeAeHHS TUTPOBAHUA.
[Ipumenenue cynabhaTomMeTpun.

OmuOKM 0camuTeNFHOTO TUTPOBaHUS. VX MPOUCXOKICHHE, pacueT, yCTpaHEeHHE.

Tumposanue ¢ HeOOHBIX cpedax.

OrpanudeHne BO3MOKHOCTEH METOJI0B TUTPOBaHMsI B HEBOJHBIX cpenax. CylIHOCTh MeTojaa
KHCJIOTHO-OCHOBHOTO TUTPOBAHUS B HEBOJHBIX Cpeax.

Knaccudukanuss pactBopuTenei, NpUMEHSEMbIX B HEBOJHOM THUTPOBAHUU (IIPOTOHHBIE,
anpoTOHHBIE). BinsHue MpUpoabl pacTBOPUTENS Ha CHITY (KHCIOTHOCTh, OCHOBHOCTH) PACTBOPEHHOIO
nporosuTa (HUBenupymolee U auddepeHurpyoniee AelCTBUE pPacTBOPUTENEH, TUAIEKTpUYecKas
MPOHUIIaeMOCTh pacTBopuTensi). IlonHoTa mnpoTekaHUs peakUWid B HEBOJHBIX PACTBOPHUTEIISX.
@DaxTopsl, ONpEAEIAOLIe BEIOOP TPOTOIUTHIECKOTO PACTBOPHUTEIIS.

[IpumeHeHre KUCIOTHO-OCHOBHOTO TUTPOBAaHMSI B HEBOJHBIX cpelax (ompesesieHue cialdbIx
KHCJIOT, CJIA0bIX OCHOBaHUM).

6. OBPA3SOBATEJIBHBIE TEXHOJIOI'MH

[Ipu u3ydeHnn TEOPETUYECKOTO Kypca Ha JEKIUAX MpeaycMaTprUBaeTCs 3aJI0’)KeHUE MaTepraia B
BUJIe Tpe3eHTaunu. OTenbHbIe JIEKIIUU W3IaraloTcs Mo MpoOIeMHON TEXHOJIOTUH.

Ha nexkumsx ucHonp3yroTcsi B KadyecTBE JEMOHCTpallMOHHOro Marepuana Ilepumonnyeckas
cuctema anemenToB JI. . MenzeneeBa u ps Apyrux CpaBOYHBIX TaOHII.

[Ipn wm3yueHuu CBOWCTB OTAETBHBIX XHMHUYECKHUX COCIUHEHUN M XHMHUYECKHUX IIPOLIECCOB
IpelycCMaTpUBAETCs IOCTAHOBKA JIEKIIHOHHBIX IEMOHCTPALIMOHHBIX OMBITOB.

HekoTtopbie pa3znensl TEOPETHYECKOTOo Kypca H3Yy4aroTCsl C HCIIOJIb30BAHHEM OIEpexaromieit
CaMOCTOSITENIbHOM pabOThI: CTYIEHTHI MOJYYAlOT 3a/1aHusl HA O3HAKOMJIEHHE C HOBBIM MaTEpHUajioM JI0
€ro U3JI0KEHUS Ha JIEKLHUAX.

Ilepen ouepenHol JieKUMEW, KaK MPaBUJIO, MPAKTUKYIOTCS «IETy4dKW» [0 MaTepuany
peAbLIYyIIEN JEKIUHU. DTO MO3BOJISET ONPEEIUTh CTENIEHb YCBOCHHUS U3JI0KEHHOTO paHee MaTepuala.
Jlis OGonee OCHOBATEIbHOW OLIGHKH YCBOSIEMOCTH TEOPETUYECKOrO0 Marepuaia CTyIeHTaMu
UCIOJIL3YIOTCSl TECThI, @ TaK)Ke TPaJUIMOHHBIE MHUCHbMEHHBIE U YCTHbIE KOHTPOJIBHBIE MEPOTPUSTHUS
(KOJITTOKBUYMBI, KOHTPOJIbHBIE PAOOTHI).

[Ipu nmpoxoxxaeHuu 1abOpaTOPHOrO MPaKTUKyMa CTyAEHTaM Ipeajaraercs padoTaTh B MalbIX
rpymmnax: yueObHas rpymnmna pa30ouBaeTcsi Ha HECKOJIbKO HEOOJIBIINX TPYII — M0 2-3 YeloBeKa.

Kaxxnas rpymnmna BeIIOTHSET 3a1aHue (JJaOOpaTOpHBIE OTMBITHI) U3 JIA0OPATOPHOTO MPAKTUKyMa 1O
oOmieit u Heopranuyeckoit xumuu. [Iporiecc BbIMOTHEHHS Ta0OPATOPHBIX OIMBITOB OCYIIECTBISIETCS Ha
OCHOBE 0OMeHa MHEHH U BEIOOpA ONTUMAIBFHOTO MYTH PEIICHUSI.

Ha ocHOBaHMM MOTYy4YEHHBIX AAHHBIX 1O BCEM ONBITAM KaXKJbI CTYIEHT 3alOJHSAET CBOMU
nabopaToOpHbBIN KypHAN, T/Ie 3aliChIBAE€T PE3yAbTAThl OIMBITOB, HAOMIOEHHS, COCTABISAET YpaBHEHUS
peaKMil XMuMHUYECKUX ITPOLIECCOB, €CIIU HYKHO MPOU3BOJIUT COOTBETCTBYIOIIUE PACUETHI U PE3yIbTaThI
MIPEJICTaBIsAET B BUIE Tpauueckoil 3aBUCIMOCTH.

Ha coGecenoBanuu ¢ mpemnoaBareieM CTyIEHT MpeAcTaBisieT 0(GOpMIIEHHBIA OTYET MO JAHHON
nabopatopHoil paboTe W OTBEYAeT Ha BOIPOCHI MPEMOJABATENsl, CBSI3aHHBIE C METOJAUKON paboTHI,
pe3ynbraTaMu u BbiBojaMu. [lo psimy paboT mpemycmarpuBaeTcss MPUMEHEHHE TECTOBOTO MeETOoJa
«3aIIUTHD».

I'pynmoBast paboTa B XUMHUYECKOU JTa0OpaTOPUU CTUMYIUPYET COTIACOBAHHOE B3aUMO/ICHCTBUE
MEXIY CTYJICHTaMH1, OTHOIIICHHUSI B3aMMHOM OTBETCTBEHHOCTH U COTpyAHUYecTBa. [Ipu popmupoBanumn



IPYII YYUTHIBAECTCS JBa IIPU3HAKA: CTEIIEHb XMMHUYECKOM NOArOTOBIEHHOCTH CTYIAEHTOB U XapakTep
MEXJIMYHOCTHBIX OTHOILIEHUI. B psize cmydaeB cTyAeHTaM caMUM IpeuiaraeT pa30uTbCs Ha TPYIIIHI,
COCTaB KOTOPBIX BIIOCJIEACTBUN MOXKET KOPPEKTUPOBATHCS JUIsl MIOBBIILIEHUS KAYECTBA paOOTHI.

B nmaboparopHOM NpakTHKyME€ HpPU BBIOJHEHUH OTJENIBHBIX OTBITOB HCIOJB3YETCS METO]
Ipo0IeMHOro 00y4eHUs: CTYAEHT MOJyJaeT 3aJaHie Ha XUMHUYECKUHN NPOIECcC, METOAUKY KOTOPOTO OH

JOJIKCH HOI[06paTB CaMOCTOATECIIBHO,

npenoaaBaTeiEM U 3aTEM IMPUCTYIIHUTD K €TI0 BBIIIOJIHCHUIO.

UCXOJl1 W3 HMEIOIIMXCA PpEaKTHUBOB, OOCYIUTh €€ C

7. HEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUA JJI51
CAMOCTOSTEJBHON PABOTBI OB YUAIOIINUXCS IO JUCHUILJINHE

JlexmoHHbIE 3aHATHS MpPoBOJATCA | pa3 B Heaento B oObeMe 2 4acoB BO BTOPOM CEMECTpE.
JlaGopaTopHbie 3aHATHSI MPOBOIAT €XKEHEACIbHO B oObeMe 2 yacoB B Hepaento. [locie okoHuaHus
cobOeceloBaHME, BBIMTOJHSIOT

W3yYCHUS

K&)K}IO?I TEMbl CTYACHTBHI TIIPOXOJAT TCCTUPOBAHUC,

KOHTpPOJIbHBIE PAOOTHI.

7.1. TlepedeHb-y4eOHO-METOAMIECKOTO OOSCTIeUeHUS TSl 00yJaIOMUXCs TI0 TUCIUTUIMHE:
1. 3onortoB FO.A. u ap. OcHoBHI aHanmuTHUeckoi xumuu. — M.BIII, 2009. Kn.1.
2. Terpyxun O.M. AHanutryeckas XuMusi. XUMUYIECKHUE MeTo bl aHau3a. — M.: Xumust, 2008.

7.2. Yxazanus st 00y4Jaronuxcs o OCBOCHHIO JUCIIUTUTHHBI

Tadoauua 7.1.
Conep:xaHue caMOCTOSITEJIbLHON Pad0ThHI 00y4aK0IINXCS
Homep Temvi/6onpocul, 8biHOCUMbBLE HA Kon-60 Dopmot
pazoena camocmosmenvHhoe uzyuenue Yacoe padomuyl
(memuwl)
1. BBelieHre B aHATUTUYECKYIO XUMHIO. 4 cobecemoBaHue,
2. KadectBennsiii ananm3. Kinaccudukamus KaTHOHOB 4 cobecemoBaHue,
1 aHuoHOB. llepBasi aHanuTHMyeckas Trpylna KaTHO- TECTOBBII
HOB. KOHTPOJIb
3. Bropas aHanuTuyeckas rpymnmna KaTHOHOB. 4 cobeceoBaHue,
TECTOBBIM
KOHTPOJIb
4. Tperbst aHanUTHYECKas TpyIna KaTHOHOB. 4 cobeceloBaHKE,
TECTOBBIN
KOHTPOJIb
S. UeTBepTas aHaIUTHYECKas TpyIa KaTHOHOB. 4 cobecel0OBaHME,
TECTOBBIN
KOHTPOJIb
6. [lsaTast anHanuTUUECKas TpyIna KaTHOHOB. 4 cobecel0oBaHHKE,
TECTOBBIN KOH-
TPOJIb




7. [[lectast aHanmuTUYECKas TPYIINa KATHOHOB. 6 cobecenoBanue,
TECTOBBII
KOHTPOJIb

8. AHUOHBI. AHAJIU3 PacTBOpPa HEU3BECTHOU COJIH. 6 cobecenoBaHue,
TECTOBBII
KOHTPOJIb

9. Knaccugukays MeTo/10B KOJMYECTBEHHOTO aHAIIN3A. 6 cobecenoBaHue,
['paBuOMeTpHUYECKUH (BECOBOI) METO/1 aHAIM3A. TECTOBBIN
KOHTPOJIb

10. Turtpumerpuueckuii  Meron — aHamu3a.  Merog] 6 cobecenoBaHue,
KHCIIOTHO-OCHOBHOTO THUTpOBaHUA. HWHIMKATOpHI B TECTOBBII
METO/IE€ KUCITIOTHO-OCHOBHOTO TUTPOBAHUS. KOHTPOJIb

11. Merox okmCIMTENBHO-BOCCTAHOBUTEIBHOTO THTPO- 6 cobecenoBaHume,
BaHMSI. TECTOBBII
KOHTPOJIb

12. MeTo 1 ocaKIeHUsI 1 KOMITJIEKCOOOpa30BaHUsI. 6 cobecenoBanue,
TECTOBBII
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA IS TEKYHIEI'O KOHTPOJIsSI YCIIEBAEMOCTH U
IMPOMEXYTOYHOU ATTECTAIIUN

BOITPOCHI JJIsI COBECEJIOBAHUA
Yacth 2. AHaIUTHYECKAs XUMHUSA

1. [lo xakuM NpUHIMIAM OOBEIUHSIOT BEUIECTBA B aHAJNUTHYecKkue rpynnbl? ['pyrnmnoBbie
peareHThl U rPyNIibl KATHOHOB B KUCJIOTHO-OCHOBHOM METO/I€ aHAJIN3A.

2. CocTaBbTe cXeMBbl IPOOHOTO M CUCTEMATHUECKOT0 aHaIN3a CMecH KaTuoHoB: Pb%, AP, Fe¥*,
Ni**. Hanumure ypaBHeHHS peakiuil oOHAapy:KeHHs >TUX KaTHOHOB (B MOJIEKYIAPHOH M MOHHOM
dhopmax).

3. MoXHO 71 IeUCTBUEM JUXpoMaTa Kajaus B KUCION Cpelie OKUCIUTD Fe?* no Fe3+, AsO3z* 10
AsOs%, Mn?" 10 MnOy’, SO3%" 10 SO4%, SO4* o S208%". Hartucats YPaBHEHUS NIPOTEKAIOLIUX PEAKIIUI
C IOMOILBIO 3JIEKTPOHHO-HOHHOTO METOJA.

4. CocraBbTe CXeMbl APOOHOrO M CHCTEMaTHUECKOro aHalIu3a cMecd katmoHos: NH4', Ca?*,
Mn?*. HanummTe ypaBHEHMs peakLUil 0OHAPYKEHMSI TUX KATHOHOB (B MOJEKYISPHOW M HOHHOM
¢bopmax).

5. CocTaBbTe CXeMbI JPOOHOTO U CHCTEMATHYECKOTO aHAIM3a cMecH KaTHoHOB: Ag*, Cu?*, Fe?*,
Hanummre ypaBHeHuUs peakiuii o0OHapyKEHUsS ITUX KaTHOHOB (B MOJIEKYISIPHON U MOHHOH (opmax).

6. Cmech cyxux coneil: Hutpat prytH (1), xmopua xpoma (I11), HUTpaT HMHKA pacTBOPUIIM B BOJIE.
Kakue coemunenust OynyT B ocajake, Kakue MOHBI OynyT B pacTBope? CocTaBbTe CXeMy aHaIM3a,
ypaBHEHUs peakluid B MOHHOM BHUJE Ui pa3lielieHHs, PACTBOPEHUS OOPa3yIOUIUXCS OCAIKOB U
oOHapyXeHHs MPUCYTCTBYIOIIUX B PACTBOPE KATHOHOB.

7. CocTaBbTe ypaBHEHHS pEaKIIMil B MOHHOM BU/JIE, TPOUCXOISAIINE MPU TIEHCTBUM MOAN1A KaTUs
Ha pacTBop, conepxanuii: a) Bi(NO3z)3, 6) CuClz, B) NazHASO4.

8. Cmech cyxux coneil: Hutpat cepebpa, murpar pryra (I1), xmopun xpoma (III), HuTpat
mapranua (II), auTpat cBuHIa pacTBopin B Boje. Kakue coequnenust OyayT B ocajke, Kakue MOHBI
Oynyt B pactBope? CocCTaBbTe CXeMY XOJa aHalW3a, ypaBHEHUS pEaKkIuidi B WOHHOM BHJIE JUIS



pa3zieneHus, pacTBOPEHHUS OOpPA3YIOIIUXCS OCAIKOB U OOHAPYKEHUS NIPUCYTCTBYIOIIMX B CMECH
KaTHOHOB.

9. Cmech cyxux cojeii: HUTpaT cepedpa, ximopua 6apus, Hutpat xpoma (III), xmopua cypbMbl
(IIT) pactBopwim B Bone. Kakue coemuHeHus OynyT B ocajake, Kakkue HOHBI OyayT B pacTtBope?
CocraBpTe CXE€MYy aHaJINM3a, ypaBHEHHUsS pEakUUil B MOHHOM BHUJAE s pas3feiieHUs, pacTBOPEHUS
00pa3yromuxcs 0CaIkoB U 0OHAPYKEHHSI IPUCYTCTBYIOIIUX B CMECH KATHOHOB.

10. CocTaBpTe ypaBHEHMSI OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMI 3JIEKTPOHHO-MOHHBIM
METOJIOM, €CIli Ha PacTBOp, cojepskamuii a) uonbl Cr’*, momelcTBOBATH MEPOKCHIOM BOJOPOAA B
menouHoii cpene, 6) nonsl Cr2072", moieiicTBOBATH MEPOKCHIOM BOJOPO/IA B KUCIIOH CpeETIe.

11. Cmech cyxux coneit: cynbdar Kanusa (HeI0CTaTOK), XJIOPHUJ aMMOHHUSI, HUTPAT CTPOHITUS,
XJIOpUJ KaJblus, X10puj Oapus pacTBopwin B Boje. Kakue coenrHeHus OyayT B 0Cajike, KaKue HOHbI
OynyT B pactBope? CocTaBbTe CXeMY XOJla aHaIu3a, YpaBHEHUS PEaKIUii B HOHHOM BHJIEC pa3/eieHus,
pacTBopeHus: 00pa3yoIUXCsa 0CaJAKOB U 0OHAPYKEHUS PUCYTCTBYIOIINX B CMECH KaTHOHOB.

12. Cmech cyxux codieil: cynbdar Kanus, XJI0pua aMMOHMUSL, HUTPAT CTPOHLIUS, XJIOPUJ] KaJIbLIUs,
xJyiopuJ 6apus pacTBopuiy B Boje. Kakue coenunenust 0yayT B ocajike, Kakue HOHbI OyIyT B pacTBope?
CocraBpTe cXemMy XOJa aHaliM3a, YPaBHEHMsI peakUuil B HMOHHOM BHJE pa3/EieHMs, PacTBOPEHHUS
00pa3yromuxcsi 0CaJAKOB U OOHAPYKEHUS MPUCYTCTBYIOIIUX B CMECH KaTHOHOB.

13. Cmech cyxux couseii: kapOoHat kanus, xyuopun xpoma (III), xmopun xenesa (III), HuTpar
meau (II) pactBopunu B Boge. Kakue coenuuenus OynyT B ocalike, Kakue MOHBI OyAyT B pacTtBope?
CocraBpTe cXeMy aHald3a, YpPaBHEHUS peakUUuil B HOHHOM BHJE pa3/eleHUs, PACTBOPEHUS
00pa3yromuxcsi 0CaAKOB U 0OHAPYKEHUSI MPUCYTCTBYIONTUX B CMECH KATHOHOB U aHUOHOB.

14. Cmecsk cyxux coneit: xinopua cypeMsl (III), autpar Bucmyrta, Hutpar cBunua (II), xmopun
mapranna (I1), xmopun meau (I1) pacrBopunu B Boge. Kakue coequaenus OynyT B ocajike, KaKHe HOHBI
OynyT B pactBope? CocTaBbTe CXEMY X0/1a aHAJIM3a U YpaBHEHUS peakiuii B HOHHOM BUJE pa3zefieHus,
pacTBopeHus: 00pa3yoLIUXCsa 0CaJAKOB U 0OHAPYKEHUS MPUCYTCTBYIOIINX B CMECH KaTHOHOB.

15. PaccunTtaTh KOHCTaHTY THIPOJIM3a, cTeneHb ruapoinsa u pH B 0,09 M pactBope 6pomua
amMmMoHus. BeiBeuTe popMyIbl Asis pacyeTa.

16. B 12 n Boast pactBopuiu 0,01 r 6pomuaa kanust u mpudaswmm 1 mi 0,1 M pacTBopa HUTparta
cepebpa. byzaer 11 06pa3oBwIBaTHCS 0caok Opomua cepedpa?

17. Paccautarh MOJIIPHYIO PAaCTBOPUMOCTH (MOJIB/JT) U MacCOBYIO pacTBOPUMOCTS (T/11) pocara
6apus B 0,025 M pactBope docdara HaTpusl.

18. OGpasyercs i1 0calloK Cylb(]ara CBUHIIA, €CIU K HACHIILIEHHOMY PacTBOPY XJIOpH/Ia CBUHIA
npuOaBUTh paBHbIN 00beM 0,2 M pacTBopa CEpHON KHCIIOTHI.

19. Bemager nu ocanok cyibpara 6apus, ecau cmemats 0,15 mi 0,1 M pactBopa cynbdata
Hatpus u 2 M 0,001 M pactBopa xsopuaa 6apus?

20. Paccuutats ckosibko MoJieit cepebpa HaxoauTcst B S00 M1 HACHIILIEHHOTO pacTBOpa XpoMara
cepebpa.

21. Paccuurtath MOJISIpHYIO (MOJIB/T) U MaccOBYIO (T/71) paCTBOPUMOCTD Cyb(haTa KaabIlHsl.

22. YUemy paBHa KOHIIEHTpauus HOHOB Bogoposa B 0,05 M pactBope OeH3oitHON KucnoTs? Bo
ckoJsbko pa3 mpucyrctBue 0,1 M OeHzoaTa HaTpHs MOHMKAET ATY KOHIICHTPAIUIO?

23. Ob6pa3yetcst u ocallok cynbdarta crpoHuus, ecnu k 0,2 M pacTBopy XJIOpuaa CTPOHIIHS
npuOaBUTH paBHbIN 00bEM CyabdaTa Kaablus?

24. PaccuuTaiiTe NPOU3BEICHHE PACTBOPUMOCTH CBEKEOCAKJICHHOTO THAPOKCHIA MarHHs
Mg(OH)2, eciu B 500 MJI €ro HachIIIEHHOTO pacTBOpa coAepkutcs 1,55-107 r 3TOro coeMHeHHUs.

Otsert: 6,01-107%°.

25. Kakas macca cBMHLA (B T') COAEPKUTCA B 1 J1 HACBHIIEHHOTO BOJHOTO pacTBOpa cyibdara

ceuHIa PbSO4, eciu ero npousseieHue pacTBOPUMOCTH paBHo 1,6:10,
Otset: 2,61-107? .

26. Cxoabko rpaMMoB (ocdara Oapust pactBopurcs B 100 mit 0,2 M pactBopa ocdara HaTpus?

27. byner nu o0Opa3oBbIBaTh Ocalok cynb(dara kampuus, eciu k 0,1 M pactBopy xiopuzaa
KaJblMs J00aBUTh paBHbIN 00beM 0,1 M pacTBOopa cepHOI KUCIOTHI?

28. B 1 1 Bozsl pactBopsiercst 0,04892 r itonata cepedpa. Paccunrats I1P fionata cepebpa.



29. K20 mu 0,1 M pactBopa ykcycHoi kucnotbl 1o6aBunu 40 M 0,05 M pactBopa ruzipokcuia
ammoHus1. Paccunrate pH nmomxyyeHHoro pactsopa.

30. PaccunTaTh KOHIIEHTpAIMIO HOHOB BoopoAaa, pH, crenens auccouuanuu B pacrsope 0,2 M
YKCYCHOU KHCIIOTHI.

31. Paccuuraiite pH Bognoro 0,36%-ro pactBopa ximopoBoaopoaHoi kuciaotel HCL TlnoTHOCTB
pacTBOpa NPUHATH PABHOW €IMHULIE.

Otsert: 1,09.

32. Paccuuraiite pH Boanoro 0,33-%ro pactBopa azotHoit kuciaorsl HNOs. [lnmoTHOCTB
pacTBOpa NPUHATh PABHOW €IMHHULIE.

Otser: 1,35.

Ilpumepnutit Komniaekm 3a0anuii 014 KOHMPOJILHBIX padom

KauyecTBeHHBbIH aHAIM3
Tema: BoluncjieHusi B aHAJIUTHYECKOI XUMUM. UyBCTBUTEIbHOCTh AHAJIUTHYECKHX
peakuuii. Cioco0bl BbIpakeHUs1 KOHLIEHTPALMH PACTBOPOB
Bapmuanr 1

1. UctuHHOE 3HaUYeHWEe Macchl ocajaka paBHO 1,3458 r. [Ipu u3MepeHHH MOJY4EHO 3HAYECHUE
1,3582. Onpenenuth aOCOMIOTHYIO U OTHOCUTENIBHYIO IOTPEIIHOCTh U3MEPEHUSI.

2. llpenenpHoe paz0OaBieHHE MOHOB AIIOMHHUS MPU MHUKPOKPUCTAIIIOCKONUYECKOM OTKPBITHH
paBHo 150 000 mn/r, MUHMMaNbHBIM 00BeM wHccaeayemoro pactBopa paBeH 0,06 mu. Berumcnuth
OTKPBIBAEMBI MUHUMYM.

3. B kakoM o0beMe BOJIbI HaJI0O PACTBOPUTH 2 MOJIb TUAPOKCUIA HATPUS, YTOOBI MOTy4YuTh 20-%
pactBop?

4. Cxkonapko MAILTUIUTPOB 0,2 M pacTBOpa MOKHO HMPUTOTOBUTH M3 250 M1 pacTBOpa COJISIHOM
KHUCIOTHI, uMmerorero Tutp 0,03650 r/mn?

5. CKOJIBKO TpaMMOB JUXpoMara Kajiusi Hajo B3ATh s npurotoBieHus 200 Mi pacTBopa,
nmeroriero TUTp 0,004904 r/mi, eciu 3TOT pacTBOP UCIOJIB3YIOT KaK OKHCIUTEINb?

Bapuanr 2

1. OnpenenuTb OTHOCUTEIbHYIO MOTPEIIHOCTh U3MEPEHU MacCcoBOM J1oyu (B %) cephl B yrie,
eciu BMecto 3,12 % nomydeno 3,05 %.

2. IlpenenbHoe pa3zbaBiieHHEe WOHOB Kaiblus B pacTBope paBHO 50 000 mMi/r, MUHHUMAIbHBIHA
00BeM pacTBOpa, HEOOXOAUMBIN IJI1 OTKPBITUSI HOHOB KalbIMs ACHCTBUEM OKcajaTa aMMOHUS, PaBeH
0,03 mi1. BoIuKCIUTh OTKPBIBAEMbIA MUHUMYM.

3. B 270 ma Boael pactBopeno 30 r xiopuaa Hatpusa. KakoBa maccoBasi 107151 paCTBOPEHHOTO
BemecTna (B %)?

4. CKOJbKO IpaMMOB MEepMaHTaHaTa Kajlus HaJlo B3ATh Ui mpurotoBieHus 2 i 0,5 H pacTBopa,
€CJIM JJAHHBIN PACTBOP UCIOJIB3YIOT B KUCIION cpene?

5. PaccuurtaTh TUTp M HOPMAaJbHYIO KOHLIEHTPALIMIO pacTBOpa COJbL, ecid B 250 M BOJBI
pactBopuin 5,3 T 6e3BogHOM NaCOa.

Tema: 3aKkoH qeliCTBHSI MAaCC KAK OCHOBA KAYECTBEHHOI'0 AHAJIN3A

Bapmnanr 1

1. Beruncants koHnenTpanuio noHoB H™ u CN™ B 0,1 m pactBope, ecim Knen = 7,2-1010,

2. Borunciuth HOHHYIO crity U aktuBHOCTH HOHOB Na™ u CI™ B 0,01 m pactBope NaCl.

3. CKoIIbKO MOJIeH YKCYCHOW KHUCTIOTHI clieAayeT n1o0aBuTh K 1 1 1 H pacTBopa amerara HaTpus,
YTOOBI PACTBOP CTaJ HEUTPATbHBIM?

4. Onpenenuts pH OydepHoro pactBopa, coaepxkamiero 1,1 M ruapokcuaa ammonus u 1,1 M
XJIOpUJa AMMOHHUSL.

5. Beruncnute mpousBeneHue pactBopuMocT xpomara cepedpa AgoCrOs, 3uas ,uto B 100 M
HaCBhILIEHHOTO pacTBopa ero cogepxkutcs 0,002156 r.

6. OmnpenenuTh KOHCTAHTY U CTENIeHb THIPOH3a cou (ocdaTa Kaus o TpeTheit crynenu u pH
0,12 M pacTBOpa 3TOM COJIN.

Bapuanr 2



1. Beraucnuts crenenp nonmnzanuu 0,1 m pacrsopa HCN.

2. CKOJBKO MOJICH KPUCTAJUTMYECKOTO areTara Kamusi Heooxoaumo pactBoputh B 100 mut 0,0375
M pacTBOpa YKCYCHOW KHCIIOTHI, 4TOOBI MOTyduTh pH pacTBopa, paBHblii 5,437

3. BeIurcauTh pacTBOPUMOCTB OKCalaTa KaJIbLUs, €CIIU IPOU3BEACHNE PACTBOPUMOCTH €r0 PABHO
2,57-10°.

4. bydepnas cucrema conepxkut 0,1 m mypaBbuHOU kucimotel u 0,1 M ¢dopmmara kamus.
Onpenenuts pH.

5. Paccuurarh crenenp ruaponusa conau nepsoi crynenu U pH 0,02 H pactBOopa cynbduna
ammonust (NHa)2S.

6. Kak momHo Oyzmer ocaxaeH Xxpomar-MoH B Buae xpomara cBunia PbCrOs x momeHTy
BBITIAJICHUS OCajKa Cyab(dara cBUHIA?

Tema: OKHCIAUTEIbHO-BOCCTAHOBHTEIbHBIE (PEAOKC) MPOLECCHI
Bapmuanr 1

1. K pactBopy, conepxamemy nonsl I, NO2", S%, no6asumy xnopHoit Boasl. Kakue m3MeHeHHs
MOXHO HabmoaTh? Hanucats ypaBHEeHUs peakiuii 1 000CHOBAaTh HaNpaBJICHHE UX (Cpeaa Kucias).

2. PaccunrtaTh penoKc-TIOTCHIMAN TEePMaHraHaT-MOHOB Tpu KoHieHTparusx [MnOs] = 0,1
Momw/1, [MNn?*] = 0,01 mons/nm u ipu pH pacTopa, pasHOM 7.

3. Hanucatp ypaBHEeHHE U I0J00paTh KOIPPHUIIMEHTHI PeaKIIMi OKUCIEHUS CyIb(rIa MbIIIbsSIKa
As>S3 xoHIICHTpUpOBaHHOM a30THOU KuciIoTo HNO3, koTOpas mpu 3ToM IpeBpaIiaeTcs B OKCHJT a30Ta
NO:..

4. MoxHo yu cynbdat xpoma Cr2(SOas)3 okuciuts azotHoi kucinotoit HNO3 B HoCro07?

5. Hanucatp ypaBHEHHE peakuu U noao0path k03hUIMEeHTH mpolecca OKUCIEHHs Cylbhuaa
’Kene3a pa36aBIeHHBIM PACTBOPOM a30THOM KHCIIOTHI, €CITH TIPoayKThl peaknun Fe**, S, NO u H,0.

Bapuanr 2

1. B xakoM HampaBieHuu OyJeT IpOTEeKaTh Peakiys, €Clii CMellaTh paBHbIE 00BEMbI PACTBOPOB
CoJIel 0IMHAKOBBIX KOoHIeHTpanwui (1 moib/im) xmopumaa xenesa (1) u xnopuna xenesa (1), xmopuma
osoBa (IV) u xmopumaa onosa ().

2. BBIYHCIUTD PEIOKC-TIOTEHITMAI B pacTBope, B KoTopoM coaepxkurcsa [MnOs] = 1 monw/m,
[Mn?*] =1 mons/m u [H*] = 10 mons/m.

3. Hanmcarh ypaBHeHMe peakiuu Iepokcuaa sogopoga H;O2 ¢ Cr¥* B menounoii cpese.
[Tono6pats ko3 hunuenTsl, cuntas, uro Cr¥* — CrO4%.

4. Mo>xHO 1 TTpoBecTH peakiuio okucneHns Cra(SOa4)s B Cr207%, neiictys (NH4)2S205?

5. HamucaTte ypaBHEHHE peakuuu OKuciaeHus maseneBod kucinoTel H2C204:2H20O pactBopom
MepMaHraHaTa Kajus.

Tema: KomniiekcooOpaszoBanue
BapuanTt 1

1. OnpenenuTh KOHLIEHTpaluo HoHOB ZN%*, NH3 1 cTeneHs HOHM3ALMK KOMILIEKCHOTO HOHA B 1
M pactBope cosu [Zn(NH3)4]Clo.

2. PaccuuTaiite, o0paszyetcs au ocanok FeS, eciu k 0,2 M pacTBOPY KOMIUIEKCHOTO COEIMHEHUS
cocraBa K4[Fe(CN)s] no6aButh paBHbiii 066eM 0,02 M pactBopa NazS.

3.Cxonbko rpammoB AgCl pactoputcs B 1 1 1 M pacTBopa ammuaka?

4. KakoBa HayanbHast KOHLIEHTpalus (MoJb/i) pactBopa KCN, B 2 M koToporo pactBopuiu 18,8
Mr Opomujia cepedpa 1 pu 3ToM 0OpasoBascs komiuiekcHbIi HoH [AQ(CN)2]?

5. Ipowusoiiner au paspyuieHre Komiiekca, ecinu k 0,2 M pactBopy coiu coctaBa Na[AgS203]
IPUIUTH paBHBIN 00beM 0,2 M pacTBopa Hoauaa Kanus? OTBET MOATBEPIUTE PacueTOM.

Bapnanr 2

1. K 0,2 m pactBopy CuSO4 noGaBunu paBHBI 00beM 2 M pacTBOpa amMMHaka. BblYHMCIUTH
KOHIleHTpaluio noHa CU?*, eclou cuMTath, YTO B pPAacTBOpE OOPA3yIOTCS KOMIUIEKCHBIE HOHBI
[CU(NH3)4]2+.

2. Obpa3yetcs i ocafok cynbpuna kaamus, eciau k pactBopy 0,1 m Ko[Cd(CN)4] noGasuth
CyNb(UI-MOH, KOHLEHTPAIKsA KOToporo coctasnser 2-10° moms/n?

3. BeIuMCIUTh HaYaJIbHYIO KOHLIEHTPAILUIO (MOJIB/JT) aMMHaKa, HEOOXOJUMYIO Ul pacTBOPEHHS
2,86 mr AgCI, Haxoasmerocs B 2 MJI BOJbI.



4. Beraucnuth pactBopumocts ZN(OH)2 B 1 1 1 M pactBopa NHa3, eciiu B pactBope 00Opa3yrorcs
TOJILKO KOMILIEKCHBIE HOHBI [ZN(NH3)4]?".
5. Beruuciuts pactBopumocts (Mosb/) Ni(OH)2, B 1 1 0,05 M pacTBopa aMMuaka, €Ciu
06pasyroTcs Tobko kKomrekcHble HoHbl [Ni(NH3)s] .
Koum4yecTBeHHBbIH aHAIN3
Tema: I'paBuMeTpuyecKuii aHa U3
Bapmuant 1
1. Cxonbko MumiuTpoB 10 %-Hol consiHoM KucnoTsl (p = 1,049) Tpedyercst 11 pacTBOPEHUS
0,7500 r BaCO3?
2. Cxonpko rpammoB BaSOs mepeiiner B pactBop mpu mpombiBanuu ocaika 200 miu (0,2 )
TMCTUILTUPOBAHHOM BOJBI?
3. Kakyro HaBecky HUTpaTa cepedpa He0OX0IMMO B3ATh I aHAJIM3a COoAep KaHUsI cepeldpa, eciu
ero ocaxxarot B Buge AgCI?
4. Kakoit oovem 1,5 H HCI ¢ 200 %-HbIM n30BITKOM TIOTpEOyeTCs, 4T00bI pacTBopuTh 0,2 T
xenesa?
5. CKoJBKO JIUTPOB BOJBI MOTpeOyeTcs Ui pacTBOPEHMs] IMpPU KOMHATHOM Temmeparype 3 T
BaCOs, eciti Mpou3BeIcHAE PACTBOPUMOCTH 3TOH cOJH paBHO 8,101079?
Bapuanr 2
1. Paccuntarh, CKOJIbKO MUJUIHJIMTPOB 2 H pacTBOPa CEPHOM KUCIOTHI HAJO B3ATh JUUISl OCAKIACHUS
Oapus u3 HaBecku 0,5234 r BaCl,+2H,0.
2. Ckonpko rpammoB BaSOs mepelizer B pacTtBop mpu mpombeiBaHuu ocaaka 200 mi (0,2 )
YKUJIKOCTH, COAEprKaIlIeit 107 Mosth CEpHOM KUCIOTHI?
3. Beruncnuth HaBecky kapOoHaTa kanbiust CaCOgz, HeoOxoauMyro s mojrydenus ocaaka CaO
maccoit 0,3 r.
4. Kakoit o6beM pactBopa, coaepxkarniero 200 r HoSO4 B 1 11, crieyeT B3STh, YTOOBI paCTBOPUTH
0,5 r mpaKa?
5.KakoBa Oyzaer motepst ot pactBopumoctu BaSOs B 200 M pacTBopa mpu ocaxaeHUU Oapust
n30bITkOM H2SO4 8 0,001 Monn/a?
Tema: Turpumerpuyeckuii (00beMHBbIN) aHAJIN3
Bapuanr 1
1. B 250 mu Boawl pactBopuiu 0,3180 r xmopuna Hatpus. Paccuutars TUTP U HOPMAJIbHYIO
KOHLIEHTPALIMIO MOJIy4€HHOTO PacTBOpa.
2. 20 mJ1 pacTBOpa XJIOpHAA Kadusd HEM3BECTHON KOHIIEHTpanuu pearupyer ¢ 23,53 mu 0,02000 1
pacTtBopa HUTpaTa cepedpa. OnpenenuTs HOPMAIbHYIO KOHIIEHTpALUs XJI0pUAa Kalusl.
3. BbIUMCHNTH, CKOJBKO TI'PaMMOB THUIPOKCHIA HATPUS COJEPXKAIOCh B PACTBOpE, €CIM Ha
TUTpPOBaHUE ero n3pacxoaosano 24,35 mut 0,1020 1 pactBopa H2SO4.
4. Ha neitTpanusaiuio pacTBopa, coaepsxamiero 0,5 r kaycTU4eCcKO COJIbl, U3pacxo10BaHo 20 M
0,5 m pactBopa HCI. Beruuciute maccoByto gomto (%) NaOH B o6pasiie.

5. Omnpenenuth TUP pacTBOpa YKCYCHOW KHUCIOTBI, €CIIM Ha TUTPOBAHHUE 3TOTO PacTBOpPA
u3pacxogosano 27,65 mix NaOH, tutp kotoporo coctasiset 0,004140 r/mi.
Bapuanr 2

1. K 550 mx 0,125 m pactBopa HCI npubasunu 50 mu pactsopa HCI ¢ tutpom 0,02370 r/mi.
BbIuncnuTe HOpMaIbHYIO KOHLEHTPALMIO M TUTP MOJIYYEHHOTO PacTBOpA.

2. 0,3015 r maseneBoil kuciotel H2C204-2H20 pactBopuiu B 50 miu Boasl. Ha TtutpoBanue
IIOJIyYEHHOTO pacTBopa nouuio 17,81 mi pactBopa ruapokcuia HaTpus. OnpenennTs KOHIEHTPALHIO
pactBopa NaOH.

3.Hagecka cynbduna Hatpus B 1,9525 r pactBopena B mepHoii kosbe Ha 250 mu. K 20 mi 3toro
pactBopa npuiuto 40 miu 0,168 H pacTBopa iona. Ha TupoBanue n3bbITKa Hoja u3pacxonoBaHo 41,25
mi 0,09520 1 pacTBopa THOCYIB(haTa HaTpuUs. Beraucants MaccoBytro 10510 (B %) Na2Ss obOpasiie.

4. Kakyro HaBeCKy SIHTApHOW KHUCJIOTBI HAJ0 B3STh JUI YCTAHOBKU TUTpa npubau3utensHo 0,4 H
NaOHwmeronoM OTAenbHON HaBeCKH, YTOOBI Ha TUTPOBAaHME MPUTOTOBICHHBIX M3 HHUX PacTBOPOB
pacxojoBanoch He 6ojee 20 M1 yCTaHAaBIMBaeMOTO pacTBopa’?



5. HaBecky cepebpsinoro cmaBa B 1,3516 r pactBopuiu B HNO3 u pactBop pa3zdasmim 10 o6bema
200 mi. Ha TutpoBanue 15 mu pactBopa norpedoBanock 17,36 ma 0,05000 v pactBopa  NH4SCN.
Berarcnuth MaccoByro 1010 (B %) cepebpa B cruiase.

Tema: MeToa KHCJI0THO-OCHOBHOI'0 TUHTPOBAHUS
Bapmuanr 1

1. Cxompko rpammoB  H2C204:-2H.0 nHamo B3sTh s ycraHoBku THTpa 1 H pactBopa KOH
METOJIOM OT/AEIBHBIX HABECOK, YTOObI HA TUTPOBAHUE TOJTYUYECHHBIX PACTBOPOB PACX0OBAIOCH OKOJIO
25 MJI yCTaHABJIMBAEMOTO pacTBopa?

2. Ha tutpoBanue pactBopa, cojepxkamero 3,1580 © TEXHHYECKOTO THAPOKCHIA Kajwus,
u3pacxonoBano27,45 mut 1,9655 u pacrBopa HCI. Beraucnuts MmaccoByto goro (B %) KOH B o6pasie.

3.K 50 mn 0,1 1 HCOOH npub6asneno 40 mia 0,1 m pactBopa NaOH . Uemy pasen pH cmecu?

4. HaBecka mpamopa B 0,2834 r pactBopena B 30 M 0,3933 u pactBopa HCI. Ha tutrpoBanue
M30bITKa KUCIIOTHI 3pacxogoBaHo 14,10 mi 0,4409 H pactBopa NaOH. Berauciuts MaccoByro 1010 (B
%) mpuMecel B oOpasiie.

5. BoruncnuTe uHAMKATOpHYIO onOKy TuTpoBanus 0,1 M mypaBbunoit kucinotst HCOOH 0,1 M
pactBopom NaOH c meTuiioBsiM opanxeBbiM (pT=4).

Bapuanr 2

1. Kakyio HaBecky O€3BOJHON COJM HYKHO B34Th, 4TOObl Ha ee TUTpoBaHue 10 CO2
pacxogoBanock 01 20 M1 0,1 1 HCI?

2. Ckombko rpammoB H>SOs conmepxutcs B pacTBOpe, €CIM Ha HEWTpaM3amuio 25 MII ero
tpedyercs 24,17 mn NaOH, umeromero tutp 0,004085 r/mn?

3. Paccunrars ckadok tutpoBanus 0,1 m pactBopa NaOH 0,1 v pacrBopom HCI B mpenenax
MeX Iy HetocTaTkoM | u30bITKOM B 0,1 % OT 3kBUBajieHTHOTO Kostmaecta HCI.

4. HaBecka cBexenepeKpUCTaNIM30BAHHOM IaBeIeBOM KMCIOTHI B 1,3455 T pacTBOpeHa B MEPHOM
koJsioe Ha 250 M. Ha tutpoBanue 20 mn 0,09768 1 NaOH pacxomyercst 22,88 M1 mpUTrOTOBIEHHOTO
pactBopa. JlokazaTh, 4YTO KPHUCTAJUIOTMIpAT MLIABEIEBOM KHCIOTHl KPHUCTAJUIU3YETCS C ABYMS
MOJIEKYJIaMU BO/IBL.

5. PaccuuraTh nHaMKaTOpHYIO omnOKy TuTpoBanus 0,1 m pacteopa HCI 0,1 m pactBopom NaOH
¢ ¢penondranenrom (pT=9).

Tema: MeToabl pe1oKCUMETPUH
BapuanTt 1

1. BblYMCIMTH, KOHCTAHTY paBHOBECHS peaklnuu OKuciaeHus cyiabdara xemeza (1) FeSO4
nepmanranatom kaiaust KMnOg

2. Cxombko r kpucramioruapara okcamata aMmoHus (NHz)2C20s4 HYXHO OTBECHTBH, YTOOBI
npurotoButh 500 mi1 0,1 H pacTBOpa ero?

3. BoruncnuTth HaBecKy TexHU4YecKoro cynbdura Hatpusi Na;SOs mo crieayronmMm JaHHBIM:
coJiep:kaHue ero B oopasue 46 %, mepHas konda Ha 250 M1, UIsl TATPOBAHUS B3ATO 25 MII pacTBOpa, B
oropetky Ha 50 mu Hanut 0,05200 H pacTBOp nepmanranara kanuss KMnOa.

4. Ha aHanu3 MmoCTynuWJl TEXHUYECKUU HOJ, UMeromui 25 % HEOKUCISIOUXCS IpUMECEH.
Paccunrarh HaBecKy i0Ja, KOTOPYIO MOKHO B3BECHTH sl aHanu3a, ecnu 0,1 H pacTBop THOCYIb(aTa
HaTpusi Na2S203 ObU1 HAIUT B OIOPETKY Ha 25 MII.

5. OmpenenuTh MaccoByto 10Jt0 (B %) cynb¢uaa HaTpus B oOpasue, ecinu HaBecky B 4,2000 r
pacTBopuiM B MepHO#l konbe Ha 500 mut u x 25 mu ero npuwmmiau 50 ma 0,2000 v pacTBOpa Hoja.
N36b1TOunBIN Hoa oTTUTpoBasn 46,06 Mt THOCYnb(arta HaTpust NazS203 (K=1,234 k 0,1 H).

Bapuanr 2

1. OnpenenuTh KOHCTAHTY paBHOBECHS PEAKLIMU B3aUMOJECHCTBUS oaa u cepoBogopoaa HeS.

2. Jnst ycTaHOBIJIEHUS] KOHILIEHTPAIIMH pacTBOpa MepMaHraHata Kajaus He0OX0UMO IPUTOTOBUTh
100 mn1 0,1 1 pactBopa okcanara HaTpust NazC204. CKoJIbKO IpaMMOB 3TOU COJIM TPeOYyeTCsi OTBECUTH?

3. Onpeznenute MaccoByiO J10J0 (B %) aKTUBHOTO XJIOpA, €CIM HaBeCKa OENMIbHON U3BECTH B
0,2004 r pactBopeHa B Boje u K pactBopy nob6aBwin Kl u H2SO4. BeiaenuBmmuiicst Hol OTTUTpOBaH
20,04 ma 0,1000 1 pactBOpa THOCYAbGaTa HaTpus NaxS20s.

4. Hasecky pyasl B 0,2060 T 06paboTany KOHLIEHTPUPOBAHHON XJIOPOBOJOPOIAHOMN KHUCIOTOH.
X70p, KOTOpBIH 00pazoBayics MPU HAarpeBaHWM BO BPEMs PEAKIMH, MOTJIOTHIM PAacTBOPOM HOAMIA



kamusi. Bergenusmmiics ion ortutpoaiu 0,05200 H pacTBopoM THOCYIb(aTa HaTpwsl, 3aTpaTuB 42,53
1. OnpeaenuTs MaccoByro 1010 (B %) okcuaa mapranna (1V) MnO2 B a1oit pyse.

5. OnpenenuTh TUTP pacTBOpa ioJa Mo cepe, €Cu Ha TUTPOBAaHKE ToMLIo 7,82 M1 pacTBOpa HoAa;
HaBecka HopMmauid, coaepxaieit 0,02 % cepsl, paBua 0,8530 r.

Tema: MeToabl ocakIeHUs] H KOMILIEKCO00pa30BaHUs

Bapuanr 1

1. KakuM yciioBuUsSM TOJDKHBI OTBEYATh PEAKIHH, UCTIOIB3YEMbIE B METOIE OCAKICHUS?

2. 13 naBecku NaCl nmpuroroBuim pactBop B kosbe emkoctbio 500 mi. K 25 mit mosrydeHHOTO
pactBopa npummm 50 mut 0,1 H pactBopa poaanua. Kakosa gomkHa O0biTh HaBecka NaCl ?

3. K pactBopy 0,2266 T BemecTBa, conepxkamniero xiop, npudaswmm 30 mur 0,1121 1 pactBopa
AgNOg, a 3atem u30brTok AgNO3 orturpoBanu 0,50 ma 0,1158 u pactBopa NHsSCN. Paccuurats
MPOIIEHT 0 Macce XJIopa B aHATU3UPYEMOM BEIECTBE.

4.PaccunTaiite, CKOJIbKO TpaMMOB TpriioHa b motpebyercst mist mpurotosienus 250 miu 0,05 v
pactBopa.

5. PaccunTaTh KOHIIEHTPAIMIO MT 3KB/JI MarHus B BOJE, €CIU MpU TUTpoBaHUU 100 MIT BOJIBI
TpWIOHOM b ¢ XpoMoreHom 4yepHbIM A0 cuHel okpacku nomwio 19,20 miu 0,1012 1 pactBopa TpuioHa
b.

Bapuanr 2

1. B yeMm 3akirogaeTcst cymHocTh MeTo1a Mopa n @onsrapaa?

2. Paccuwnraiite HaBecky NaCl, uro6sr npurotoButh 250 Mut 0,05 H pacTBOpa, HEOOXOAUMOTO IS
ycraHoBkH THTpa pactBopa AGNOs.

3. Ckompko MummauTpoB 0,05000 B AgNOs moiimer Ha tHTpoBamme 20 MJI pacTBOpa,
nosrydeHHoro pactBopenuem 0,1052 ¢ NaCl B Boge?

4. Jlns onpeneneHus Kaablids U Maraus B3ato 2,0850 r MuHepasia u pacTBOPEHO B MEpHOH Koyi0e
Ha 250 mi. Ha tutpoBanme 25 mu 3Ttoro pactBopa mipacxomoBano 11,20 mu 0,05240 m paGouero
pactBopa TpuioHa b, a Ha TuTpoBarue 100 M (mocne otnenenns Ca?*) momwto 21,65 M. BEMHCIHTH
MaccoBbIe 707U (B %) KaJabllds U MarHus B 00pasIie.

5. CKOJIbKO TpaMMOB TpujioHa b Hazo B34Th ai1g npurotoBienus 2,5 1 ~ 0,1 H pacTtBopa?

Kpumepuu ouyenxku omeema cmyoenma npu 6bln0JIHeHUU KOHMPOJIbHOU padomol

Onenka TpeOoBaHMsi K 3HAHUAM
OTJINYHO MIPUBE/ICHBI TIOJIHBIC MPAaBUJIbHBIC PEIICHUS, OTBETHI I'PAMOTHO
apryMEHTHPOBAHbI
XOPOIIIO JOTIYILIEHbl HE3HAYUTeNbHbIE MOTPEUIHOCTH MPH OTBETax Ha
BONPOCHI, apryMeHTaIus OblIa He IOJHOM
yIIOBJIETBOPUTEIILHO B OTBETAX Ha HEKOTOPBIE BOMPOCHI JIOMYIIIEHbI TPyObIe OLTHOKH,
4acTb BBIBOJIOB HE apryMEHTHpPOBaHAa WM apryMEHTHpPOBaHA
HEIMPaBUIIbHO
HEY/I0BJIETBOPUTEIBHO otBeThl Ha 50 u 6omee % BOMPOCOB OLMTUOOYHBI, OOJIBITHHCTBO
BBIBOJIOB HE apPI'YMEHTHUPOBAHbI MJIM apT'yMEHTUPOBAHbI HENTPABUIILHO

Ipumepnuvie éapuanmul mecmogyix 3a0anuil

Tect 1
1.B 4em CyIIHOCTH IPaBUMETPHYECKOI0 METO/1a AaHAJIM3A.
1. Onpenenenrie KOJIMUECTBEHHOTO COAEPKaHUS XUMUUECKUX FJIEMEHTOB B
COEIMHEHHSIX.
2. Omnpenenenre 00beMOB KaK OMIPEIEIIeMOT0 BEIIECTBA, TaK U peareHra.
2. Kakumu cTainsiIMi XapakTepu3yercsi KpPUCTAIIH3ALMS.



1. OGpa3zoBaHMeM 3apOJBIIIEBHIX IICHTPOB KPUCTAILIM3AIMH U JATbHEUIINM UX POCTOM;
2. OOpa3oBaHUEM MEJKHX KPUCTAJUIOB U POCTOM KPYITHBIX.

3.Uto aBaserca NMPaBUJIBHOCTBIO anaau3a?
1. Pasnocth MCXKAY MNOJTYYCHHBIMU PC3YJIbTATOM U UCTUHHBIM UJIU HauoOoIee JAOCTOBCPHBIM

3HAYECHUEM.
2. OrtHomieHue abCOIFOTHOM OMIMOKHM K HCTUHHOMY 3HAYSHHUIO.

4. THTp - 3TO:
1 . m:mB-Ba/mp-pa *100%

2. Cv=n/V

3. T=m/VV
5. Uto Takoe HHAUKATOPHOE OIIUOKA TUTPOBaHUsA?
1. [TorpemHocTh, KOTOpask BbI3bIBAETCS HECOBIAICHUEM TIOKa3aTelsl TUTPOBAHUS

HCIOJIb3YeMOT0 UHIUKATOpa ¢ BeIMYMHON pH B TOuKe SKBUBaJIEHTHOCTH.
2. Okpacka MeHsieTCs B OIlpe/ieIsieMOM HHTepBaJie 3HaueHuit pH He cTporo B Touke

3KBHUBAJICHTHOCTH.
6. TuTpuMeTpUUYeCKHii METO/ AaHAJIN32 OCHOBAH HA OMNpeIeIeHUH:

a - Macchbl HCCIIEyeMOT0 BEIIECTBA;
0 - 00beMa peareHTa, U3pacxoI0BAHHOTO Ha PEAKIMI0 C UCCIICIYEMbIM BEIIECTBOM;

B - KOJIMUECTBEHHBIX N3MEHEHUH (i)I/I?;I/I‘-IeCKI/IX CBOMICTB CHCTEMBI
7. MOMEHT IKBHBAJIEHTHOCTH B KOMIIEKCOHOMETPUH YCTAHABIHBAETCS C MOMOIIBIO:
0- peHondranenHa; B- METAJIOXPOMHBIX HHAUKATOPOB

a- JakKMycOBOM Oymaru;
8. KosinvecTBO cBsI3€il ¢ KOMILIEKCO0Opa30BaTeieM HAa3bIBAKOT:

a- THAPATHBIM YHCJIIOM;

0- KOOPAMHAITMOHHBIM YHCIIOM;

B- YHUCJIOM 3aIIOJIHCHHUA
9.B KOMIIJICKCOHOMETPHU B Ka4Y€CTBE JIMT'aHAA Yalll€¢ BCEro HCnoJab3yIT:

a- aMMHaK
0- IIaBEJIEBYIO KHCIIOTY

B- TpWIoH b
10. O0pa3ymwoieecsi KOMILIEKCHOE COeMHEHHE MHAMKATOPA ¢ KATHOHOM MeTa/llia MeHee
NMPOYHOE , YeM KOMILIEKC ITOr0 ke MeTajlia ¢ TpuaoHoMm b, noaTtomy Tpuiion b BoiTecHsieT
HHIMKATOP € COOTBETCTBYIOIMMHU U3MEHEHUSIMHU 1IIBETOB 110 YPABHEHHIO:
a- Melnd™ + HoT? <> MeT? +HInd* + H*:
6- Melnd™ + HoT? <> MeH,T? +Ind? +

B- Melnd™ + Na2H2T <> MeHT +2Na* + H* +Ind*
11. B ocHOBe MeTO/1a HENTPAJN3ALMH JIEKUT XUMUYECKAS] PeaKIusi:

1) OKHCIHUTENBHO-BOCCTAHOBUTEIIbHAS
2) KOMILUIEKCOOOpa30BaHUs

3) ocaxxaeHHs
4) KHCJIOTHO-OCHOBHOI'O B3aMMOJICHCTBHSI.

Tecr 2

1. Koin4yecTBO ocaauTe L
1. Ompenensiercs coaepkaHHEM OTPEENIIEMOTo IEMEHTa B UCCIETYEMOM BEUIECTBE, U OT

BEITMYMHBI HABECKU aHAIM3UPYEMOTO BEIIECTBA.
2. Ompepensiercs 00bEM UCCIEAYEMOTO PacTBOPA.

2.®aKTOpBkl, BIMAIOIME HA GOPMY H CTPYKTYPY 0CA/IKAa.
1. Temneparypa, NOpSAAOK U CKOPOCTh OCAX/ICHUE Pa3INYHBIX COJIEH B PaCTBOPE.
2. KoHueHTpanus, CKopoCcTh, IPUPOAA PEATUPYIOLIETO. BEIIECTBA.

3. Uto siBJasIeTCHA TOUHOCTHLIO aHAIN3a?
1. Pa3HOCTB MEX 1y TOJIyYEHHBIMH PE3YJIbTaTOM U UCTUHHBIM WM HanboJee



JOCTOBEPHBIM 3HAYCHHEM.
2.0THouIeHne abCOMOTHOM OMMOKN K HCTUHHOMY 3HAUYEHHUIO.
4. HopMmajibHasi KOHUEHTPAUMs 3TO0:
1. Cv=n/V
2.Cm=n/Mp._ns
3. Ca=m/3V
5. YUrto Takoe XxpoMo(dopbI U AyKCOXPOMBI?
1. Okpacka opraHn4ecKOi COeTMHEHN 3aBUCUT OT HAJIMYHS B UX MOJICKYJIax
«HOCHTEIISIMU IIBETAY.
2.BemecTBa ycHIMBaONINEe HHTEHCUBHOCTD OKPACKH.
6. B 0CHOBe KOMIIJIEKCOHOMETPHUH JIEKUT PeaKkius:
a- HEUTpau3aIuy; 0- ocaXKIeHH; B- KOMILJIEKCOOOpa30BaHUS
I'- OKUCIICHHS-BOCCTAHOBIICHHS
7. KomnjiekcHbIe COeTHHEHUS COCTOSIT M3 KOMILIEKCO00pa3oBaTe s (LIeHTPAJIBLHOr0 aToMa)

H JIUTaHI0B. KOMHJ’IQKCOOﬁpaSlOBaTeJ'II) H JIMTAHAbI COCTABJIAIOT:

a- BHENIHIO cepy; O- BHyTpeHHIO cepy; B- TUIpaTHYIO cepy
8. Huco cBsi3eii TUranaa ¢ KOMIJIeKCo00pa3oBaTeieM Ha3bIBAIOT:
a- JINTaHTHOCTHIO; 0- ICHTaTHOCTHIO; B- MOJICKYJIIPHOCTBIO
9. Tpunon b (Na H>T) nuccoumupyer B BOAHOM pacTBope:
a- NaoH.T — 2Na* + 2H* + T*;
6- NagH2T <> 2Na* + HoT? | HoTZ oH + HT*
B- NaoH. T <> 2Na* + 2H" + T+
r- NagH, T — 2Na* + HoT?, HoT? <o HY + HT
10. Ecau tpuiion B o6pasyer ¢ katnonom Me?* GoJiee mpouHoe coeMHEHHE O CPABHEHHIO
¢ komIIekcoM Me?' ¢ HHAMKATOPOM, TO IPUMEHSIIOT:
a- METOJ MPSMOTO TUTPOBAHUS;
0- MeTo1 0OpaTHOTO TUTPOBAHUS;
B- TUTPOBAHUE 3aMECTUTENS
11. TutpoBaHue- 3TO:
1) koHTpONIUpyeMoe Jo0aBiIeHHEe pabouero pacTBopa (TUTpaHTa) K aHATM3UPYEMO CHCTEME
2) no0aBjeHHe pacTBOPa aHAJTU3UPYEMOTO BEIIECTBA K PACTBOPY U3BECTHON KOHIIEHTPAIIUU
3) npou3BobHOE [00aBleHHE CTaHAAPTHOIO pacTBOpa B MPUCYTCTBUU HHAUKATOPA M0
W3MEHEHUS OKPACKH.

Tect 3
1. TpeboBanue npeabsiBisieMble K BecOBOi ¢opme:
1. Manas pacTBOpUMOCTh He Oosiee 1-107-10"M0J1B/71.0Ca10K TOJIKEH OBITH

i. KpYMHOKPHUCTAJUTHYECKHIM.
2. ToYHOE COOTBETCTBHE COCTaBa XMMHUYECKO# (hopMyJie, TOCTATOUHAS XHMUYECKAsT
I. YCTOWYHMBOCTb.

2. /s no1y4eHHus1 KPYNMHOKPHCTAJIMYECKHX 0CAIKOB, HE00X0AUMO:
1. OcaxieHre BeCTH U3 OTHOCUTENBHO pa30aBICHHbBIX PACTBOPOB, U3 TOPIUMX
pacTBOpOB npuinBaTh. OcaguTeNb NOCTENIEHHO TP IOMEIINBAHNE MOJTyYCHHBIE
OCAJIKH JIOJDKHBI HEKOTOPBIE BPEMS IIOCTOSITh.
2. OcaxeHue BeCTH U3 KOHLEHTPAIUK PaCTBOPOB U3 TOPSIYUX PACTBOPOB, OCAIUTENh
MIPUIMBATh BEIIECTBA, CIOCOOCTBYIOIINE OCAIKA.

3. Kakyio omm0Ky Ha3bIBalOT a0COJIIOTHOM?
1. Pa3HOCTh MEXIy MOTY4YECHHBIMHU PE3yIbTaTOM M UCTUHHBIM WM HanboJee
JIOCTOBEPHBIM 3HAUCHHEM.
2. OrtHouleHue abCOMOTHOMN OMIMOKN K HCTUHHOMY 3HAUYEHHUIO.



4. MoasiibHasi KOHIEHTpalus 3To:
1. ®=Mysa/Mp-pa 100%
2. Cv=n/V
3. Cm:n/mp-nﬂ
5. Kakmue ¢akropsl BIUSIIOT HA NOKA3aHUS HHAUKATOPOB?

1. Oxkpacka uHAMKATOpA J0JKHA OBITH XOPOILO 3aMETHOM, IIBET MHIMKATOPa
JOJDKEH Pe3K0 U3MEHseTCsl B HeOoIblIoM HHTepBasie pH, n3menexnue
OKPACKH JIOJDKHO OBITH 0OpPaTUMBIM.

2. ®uKcUpOBaHHE TOYKH SKBHBAJICHTHOCTH.

6. UccaenyeMbIM pacTBOPOM B KOMILIEKCOHOMETPHH SIBJISIETCS PacTBoOp:

a- KUCIIOTBI; 0- menouy; B- COJIU

7. Komnjiekcoo0pa3oBaTeb M JIUTAHAbI CBA3AHbI:

a- JIOHOPHO-aKLENTOPHOU CBSI3bIO;

0- MOHHOM CBA3BIO;

B- BOJIOPOJHOM CBA3BIO
8. Jluccouuauusi B BOJAHBIX PAaCcTBOPAX KOMILJIEKCHBIX CO€IMHEHHII HA BHYTPEHHIOI0 M
BHEIIHIOIO cepbl NPOUCXOAUT MO THITY:

a- CUJIbHBIX 3JIEKTPOJIUTOB;

0- c1a0bIX 3JEKTPOJIUTOB;

B- TOJILKO TIPU HarpeBaHUU
9. B BoaHoM pacTBope ¢ KaTHoHamu Me?" npomcxoauT mnpoumece, ONHCHIBAEMBbIii
YPaBHeHHEM::

a- Me?* + HoT? — MeT? + 2H*;

6- Me?* + NaxHoT <> Me HoT + 2Nat :

B- Me?* + HoT# — MeHT  + H*
10. PacuyeTbl B KOMIJIEKCOHOMETPHUHM NMPOBOJATCH HA OCHOBE:
a- CIEJACTBUS M3 3aKOHA DSKBUBAJIEHTOB, T.€. YHCIO MOJb SKBUBAJICHTOB TpujioHa b u
OTIPEJIeNIIEMOTO BEIIECTBA PABHbL;

0- paBeHCTBa 00bEMOB PacTBOPOB TpuiioHa b 1 ompeaenseMoro BemiecTa;

B- PaBEHCTBA KOHILIEHTpallUi pacTBOPOB TpuiioHa b u onpexaensemoro BeriecTsa
11. Kosim4yecTBeHHbIE pacyeThbl IPU TUTPOBAHUM OCHOBBLIBAIOTCSI HA 3aKOHE

1) coxpaHeHus: Macchl

2) SKBUBAJICHTOB

3) moCTOSTHCTBA cOCTaBa

Tect 4
1. TpedoBanue npeabsiBJIsieMble K oca:kaaeMoii ¢gopme.
1.Manast pacTBOPHMOCTb HE OoJiee 1-107-10"Mmoub/1.0ca00K T0JKEH OBITH
KPYIMHOKPUCTAITMYECKHUM.
2.ToyHoe COOTBETCTBHE COCTaBa XUMHUUECKOU (hopMyIlie, JOCTaTOYHAS XUMUYeCKast
YCTOMYUBOCTb.

2. Kakue omun0Ky Ha3bIBaeTCsA CHCTEMATHYCCKMMH CIy4aHHbIMH ?

1. Ommubka MOXKET UMETh Pa3MEPHOCTh U3MEPSIEMbIX BEIMYMH HEM30EKHBIM IPH
TH000M ONPEIETICHUH.
2. Ilpu mpoBeneHnu aHanM3a MpoObl B pa3HbIX JabopaTopusx. [lorpenrHocTy, o IMHAKOBBIE MO
3HaKy U BIUSIOIIME HA PE3YJIbTAT B CTOPOHY €r0 YBEIUYEHHUS, JINOO B CTOPOHY YMEHBIICHHUS.
3.910 siBIsIeTCA YYBCTBUTEIbHOCTBHIO AHAIN3A?

1. MunumanbHas OompeacidgcMas KOHICHTpalud BEIICCTBA.
2.bmzocTh oJIy4a€Moro pe3yjibTaTa K ICTUHHOMY.
3. XapaKTepI/ICTI/IKa BOCIHPOU3BOJUMOCTD OIIPCACIICHUA OT OIIbITA K OIIBITY.



4. IIpoueHTHAS KOHUEHTPALMA ITO:
1. ©0=Mg-5a/Mp-pa 100%
2.Cv=n/V
3. Cm=n/Mp.4

5.Y1o Takoe nokasareiib, H KAKOro ero 3Ha4eHue Turposanue pH?
1.Bennunna pH, npu KoTopoi 3akaHYMBAIOT TUTPOBAHUE C JAHHBIM
MHJUKATOPOM.
2.WnTepBan Mmex 1y AByMs 3HaueHUsIMH pH, B KoTOpoM OyZeT IpOUCXOTUTh
IIOCTENIEHHOE U3MEHEHHE LIBETA MHIUKATOpa

6. PaGouumM pacTBOpOM SIBJISIETCSI PACTBOP:
a- 1IeJI0YH; 0- KOMIUIEKCOHA; B- KHCJIOTHI
7.Eciau BHYTpeHHss cepa MMeeT 3apsiji, TO B COCTAB KOMILJIEKCHOTO COeIMHEHUSI BXOISIT

NMPOTHBOMOJI0KHO 3apsi>KeHHbIE HOHbI, KOTOPbIe COCTABJISIIOT cepy:

a- BHEILHIOIO; 0- BHYTPEHHIOIO; B- TUJIPATHYIO
8. lucconnanusi BHyTpeHHeH c(epbl NPOUCXOAMT:

a- HeoOpaTUMo;

6- 00paTUMO U CTYIEHYATO;

B- 110 HGfICTBI/IGM SJICKTPUYECKOTO TOKa

9. B koMIJIEKCOHOMETPHH oMpejiesieHne 00JbIIHHCTBA KATHOHOB MPOBOAAT 00BIYHO B:
a- HEUTPAJILHOU Ccpelie;
0- B arietaTHOM Oydepe ,
B- B aMMHa4YHOM Oydepe

10. TpunoHoMeTpus UCNOJIb3YeTCH JJIsl ONpeae/IeHUs :
a- O0IIIeH JKECTKOCTH BOJIBI;
0- coep>kaHUsI KUCTIOTHI B MOYE;
B- COJIEp’KaHUs IIeJIOUH B KPOBH

11. MoasipHasi KOHIEHTPaIMs BelleCTBA NMOKA3bIBAET CKOJbKO MOJIb BElIECTBA COAEPKUTCS B:

1) 100mn pacTBOpa
2) 11 pactBOpa
3) 1xr pacTBOpa.

Tecr 5
1.B 4eM CyIIHOCTH I'PAaBHMETPHUYECKOI0 METO/AA aHAJIN3A.
1. Onpenenenne KOMMYECTBEHHOTO CONEPIKAHNSA XUMUUECKUX 2JIEMEHTOB B
COCIMHEHHUSIX.
2. Onpenenenue 00bEMOB, KaKk OIPEIEIIEMOro BeleCTBa, TaK U peareHra.
2.®aKTOpBbl, BIMAIOINME HA GOPMY H CTPYKTYPY 0CAIKAa.

1. Temnepatypa, MOPSIIOK U CKOPOCTh OCaXKJIEHUE Pa3IUYHbIX COJIEH B PaCTBOPE.
2. KoHueHTpanus, CKopoCcTh, IPUPOJa pEarnpyoLIEro. BEIIECTBA.

3.Kakyo omm0Ky Ha3bIBalOT a0COJIIOTHOM ?
1.Pa3HOCTh MEXy TOTYyYEHHBIMU PE3YIbTAaTOM M UCTHHHBIM WM HanboJee
JIOCTOBEPHBIM 3HAYEHUEM.
2.0tHouleHne abcoIOTHON OMMOKN K ICTUHHOMY 3HaY€HHUIO.
4. HopmanbHasi KOHIEHTPALMA 3TO:
1. Cv=n/V



2.Cm=n/Mp._ns
3. Ca=m/3V
5 .Kakue ¢akTopsl BIUSIIOT HA IOKA3aHUS MHAMKATOPOB?
1.Oxpacka HHAUKATOpa J0JKHA OBITh XOPOILO 3aMETHOM, IIBET MHIMKATOPA
JI0OJDKEH Pe3KO M3MEHSETCs B HeOOoIbIIoM HHTepBaje pH, namMenenue
OKPACKH JIOJDKHO OBITH 00paTUMBIM.
2.OUKCUPOBaHHUE TOYKH SKBHBAJICHTHOCTH.
6. B kayecTBe HCXOIHBIX BEIIECTB B KOMIIJIEKCOHOMETPHH MCIOJIb3YIOT XHMHYECKH
YUCTBIE:
a- XJIOpUJ MarHusi; O- TUAPOKCHI HATPHSI;  B- IIABEJIICBYIO KUCIIOTY
7. BHyTpeHHssl U BHEIIHss c(pepbl CBA3AHBI:
a- JIOHOPHO-aKLENTOPHOU CBSI3bIO;
0- MOHHOM CBA3BIO;
B- BOJIOPOJHOU CBSI3bIO
8. duccoumanusi BHyTpeHHeii cepbl yBeJIMUHBAETCH:
a- ¢ TIOHI)KEHUEM TEMIIepaTypHl;
0- C yBeTM4EeHNEM KOHIIEHTPAIIMHA KOMIUIEKCHOTO COETMHEHMS,
B- C YBEJIMUEHUEM pa30aBIeHUs
9. B BOAHOM pacTBOpe HHIAMKATOP IPUOXPOM YePHBIil TUCCONMUPYET B IBE CTYNEHH:
1) NaHz2Ind — Na* + HzInd",
2) HaInd™ <> H* + HInd?%.
T0CTIe 4ero ¢ KaTHoHaMu Me?" mpOMCXOMUT peaKis:
a- HInd* + Me?* <> Melnd™ + H*;
6- HaInd” + Me?* <> MeHInd™ + H*;
8- NaHzInd + Me?* <> MeHInd" + H" + Na*
10. Ilpu cayyailHOM momajaHMd aMMHa4YHOro Oydepa B ria3s (iejo4yHasi cpeaa) HaAo
NPOMBITH 17123 00JIbIIUM KOJIHYECTBOM XOJIOHOM BOABI U:
a- HaJIOKUTh MapJIeBYIO MOBS3KY;
0- IPOMBITH PACTBOPOM CO/IbI;
B- [IPOMBITH PACTBOPOM OOPHOM KHCIIOTHI
11.JKBHBaJIEHT BeleCTBA - ITO:
1) peanpHas yacTHIa BEIIECTBA, KOTOPAasi B TAaHHOW peakIy SKBUBAJICHTHA OJTHOMY HOHY
BOJIOPO/JIa HJIK OJTHOMY 3JICKTPOHY
2) ycnoBHAs 4acTHUIIA BEIIECTBA, KOTOPas B IaHHOM peakuu SKBUBAJICHTHA OJJHOMY HOHY
BOJIOPO/JIa HIIK OJTHOMY 3JIEKTPOHY
3) peanpHasi WK YCIOBHAsI, KOTOpasi B JAHHOM peaklliy YKBUBAJICHTHA OJJHOMY HOHY
BOJIOPO/JIa HIIK OJTHOMY 3JIEKTPOHY.

Kpumepuu ouenxku omeema cmyoenma npu 6binoiHeHuu mecmogvix 3a0anuil

Onenka TpebGoBanus K 3HAHUSIM
O1eHKa «OTJIIMYHOY BBICTABJISIETCS CTYJIEHTY, €CIIH OH IIyOOKO
OTJINYHO U TPOYHO OCBOMJ TNPOTPAMMHBI MaTepual, HCUEPIBIBAOLIE,

MoCjaca10BaTCIIbHO, YCTKO U JIOTUYCCKU CTpOf/'IHO €ro mu3jaract, ymMecT
TCCHO YBA3BIBATL TCOPHUIO C HpaKTHKOﬁ, CBO6OI[HO CIIPaBJISICTCA C
3ala4yaMH, BOIIPpOCaMMU MW JPYIr'MMU BUIAAMU TPUMCHCHHA 3HaHHI>'I,




IIPUYEM HE 3aTPyIHSAETCA C OTBETOM IIPU BUIOU3MEHEHUHU 3aJaHUM,
IPaBUIHHO 0OOCHOBBIBAET NPUHAITOE PEIICHHE.

OneHka «XOpOIIO» BBICTABIISETCS CTYIEHTY, €CIU OH TBEPJIO
XOPOILIO 3HaeT Marepuang, IPaMOTHO M IO CYHIECTBY H3JlaraeT €ro, He
JIOIyCKasi CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
IPABWIbHO IPHUMEHSAET TEOPETHUUECKHUE IOJIOKEHUS NPU PELICHUU
IPAKTUYECKUX BONPOCOB W 3ajad, BIaJeeT HEOOXOAUMBIMU
HaBbIKAMU M MIPUEMAMU UX BBINOJTHEHMUSL.

OneHka «yIOBJIETBOPUTEIILHO» BBICTABISIETCA CTYICHTY,
YIOBJIETBOPUTEIBHO | €CJIM OH MMEET 3HAaHUS TOJIbKO OCHOBHOI'O XapaKTepa, HO HE YCBOWII
ero Jerajueil, JO0MycKaeT HETOYHOCTH, HEAOCTATOYHO IpaBUJIbHbBIE
(GOpMYyIUPOBKHM, HapYyILIEHUs JIOTWUYECKON MOCIEeI0BaTENbHOCTH B
U3JIO’)KEHUU TPOTPaMMHOIO MaTepHualla, HCHBITHIBAET 3aTPYAHEHUS
pu 000CHOBaHUM OTBETA.

OHGHKa CHCYAOBJICTBOPUTCIBbHO» BBICTABJIACTCA CTYACHTY,
HCYAOBJICTBOPHUTCIBHO KOTOpBIﬁ He 3HaeT 3HAUYMTEIILHOM YacTH MmporpaMMHOIr0 Marcpualia,
JIOTTYCKaeT CYLIECTBEHHBIE OLINOKH, UMEET 3aTPYAHEHUS IPU OTBETE
Ha BOINPOCHl W 0OOCHOBaHWM OTBETOB. Kak TmpaBWiiO, OIIEHKA
«HEYIOBJIETBOPUTEIBHO» CTABUTCS CTYAEHTaM, KOTOpPbIE HE MOTYT
MPOJODKATH  O00ydeHHe ©0e3  JIOMOJHHUTENIBHBIX 3aHATHH  TI0
COOTBETCTBYIOIIEH TUCIUIUINHE.
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Hepeueub 60npocos K zauemy

Knaccudukarus MeTo10B aHATUTUYECKON XUMUU: METOIbI pa3AesieHus, METOAbl OOHAPYKEHUs
Y METO/Ibl OTIpe/iesieHus (XUMUYECKUE U HHCTPYMEHTANIbHBIE), 1SN U 33]]a4l METOJIOB.

Br16op Merona anamza. OT60op mpoOs! U TPOOOTIOTOTOBKA.

Bnusinue ¢GU3MKO-XMMHUYECKUX XapaKTEPUCTHK PACTBOPUTEIS HAa XUMHKO-aHAJIUTHUYECKUE
CBOMCTBa MOHOB. AKTUBHOCTH, KO3()()ULIMEHT aKTUBHOCTH, HOHHASI CHUJIa PAaCTBOPOB.
PaBHOBecue B BOJHBIX pacTBOpax kuciaot. Pacuér pH.

PaBHOBecue B BOJIHBIX pacTBOpax ocHoBaHuii. Pacuét pH.

PaBHoBecue B BoHbIX pacTBOpax amdonutos. Pacuér pH.

Bydepnbie pacTBopbI, nX cocTaB u cBoiicTBa. Pacuér pH.

Teopun KUCIOTHO-OCHOBHBIX B3auMoieiicTBuil (Appennyca, bpencrena-Jloypn).

[IpumeHenne peakiuii KUCIOTHO-OCHOBHOTO B3aUMOJCHCTBHUS B aHAJUTHUYECKOH XHUMUU.
3naueHune OypepHbIX CUCTEM B XUMUYECKOM aHaJHU3e.

OKHUCAUTENHEHO-BOCCTAHOBUTEIHLHOE paBHoBecue. ComnpspkEHHas OKHUCIIUTEIHHO-
BOCCTaHOBUTEJIbHAS Mapa.

OKHUCAUTENBbHO-BOCCTAHOBUTENBHBIN MOTEHIIUAT U (DAKTOPBI, BIUSIONINE HA €r0 3HAUYCHUE.
KoncranTa paBnoBecust OBP, HanpaBieHue u CKOPOCTb.

ABTOKaTAIUTUYECKUE U UHAYIIUPOBAHHBIE PEAKIIMH, UX POJIb B XUMUYECKOM aHAJIU3E.
[IpuMeHeHne peakiii OKMCIEHHUSI-BOCCTAHOBJICHHSI B aHAJTMTHYECKON XUMUU.

CrpoeHnue u CBOICTBAa KOMILJIEKCHBIX COE€TMHEHUM.

[TonuneHTaHTHBIE IUTAH/IbI, XeTaTHbIE KOMIUIEKCHI, XeTaTHbIN 3(]eKT.

PaBHOBecus B pacTBOpax KOMIUJIEKCHBIX COEMHEHNH, KOHCTAaHTbl YCTOMYMBOCTH KOMITJIEKCHBIX
HOHOB.

Hcnonb3oBaHKe peakiuii KOMILIEKCOOOpa30BaHUS B AaHATUTHYECKON XUMUHU.

I'eTeporeHHO€ XMMHUUYECKOE PAaBHOBECHE B PACTBOPAX MAJIOPACTBOPUMBIX 3JIEKTPOJIUTOB.
[IpaBusio npousBeAeHUSI PACTBOPUMOCTH U €T0 UCIOJIb30BAHUE B aHATTUTUYECKON XUMUH.
@DaxTopkl, BIHUSIONINE HA PACTBOPUMOCTH MaJIOpPacTBOPUMBIX COCIMHEHUN: coneBoit ek,
BIIUSIHUE OJJTHOMMEHHBIX HOHOB M KOHKYPUPYIOIINX PEAKIIUM.

Opranudeckre aHaJIUTHYECKUE PEareHThl, X OCOOCHHOCTH: BBICOKAs UyBCTBUTEIHHOCTHh U
n30UpaTenbHOCTh NeicTBUs. [IpiMeHeHe OpraHuvYecKuX aHATUTHYECKUX PEareHTOB B aHAIH3E.
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. lenu u 3agaun KauyecTBeHHOro aHaymm3a. Knaccudukanus MeTo10B KaueCTBEHHOTO aHAJIW3a B
3aBHCUMOCTH OT BEJTMYMHBI TIPOOBI.

Texuuka HKCTIEPUMEHTA! Ka4yeCTBEHHBIC poOUPOYHEIE, KareJIbHbIC U
MUKPOKPHUCTAIUIOCKOITMYECKUE PEAKIUH.

Anamutrueckuii 3QpQPeKT. AHAUINTHYECKUE XUMUYECKUE PEaKIMU U YCIOBHUS UX NPOBEACHUS.
OO01mue, rpynmoBbIC U XapaKTEPHbIE (CEJICKTUBHBIC U CIICITU(PUICCKIEC) PEAKITIH.
AHanmuTHuYeCcKHe KilacCU(PUKANN KATHOHOB U aHUOHOB.

CucremaTueckuil U JpOoOHBIN KaueCTBEHHBIN aHaIN3.

O6uas xapakrepuctuka | aHaIuTHYECKOM IpyMIbl KATHOHOB.

O6mas xapakrepuctuka [l anHanuTuyeckoi rpynmsl KATHOHOB.

O6uas xapakrepuctuka Il ananuTHUEeCKON rpynnbl KAaTHOHOB.

Cucrematnueckuii xo1 aHanu3a cMecu katuoHoB I rpynner u cmecu katuonos [-111 rpynm.
O6mas xapakrepuctuka | aHanuTHYECKOM rpynbl aHUOHOB.

O6mas xapakrepuctuka Il aHanmuTH4YECKON IpynIbl aHUOHOB.

Oo6mas xapakrepuctuka |l ananuTHueckoil rpynnbel aHHOHOB.

Anamu3 cmecu aauoHoB [-11I rpymm.

Hemn w 3agaum  KoiWdecTBEHHOro aHanmm3a. Kiaccudukammss XUMHUYECKHMX METO/I0B
KOJIMYECTBEHHOTO aHAITN3a.

CymIrHoCTh M OCHOBHBIE OTIEPAIH IPaBUMETPUIECKOTO METO A aHAIIH3A.

Knaccugukamus rpaBUMETpUYECKHX METOJOB aHajdM3a — METOJBI OCAXKICHHsS, TpSMbIE H
KOCBEHHBIE METOJIbI OTTOHKH, METO/IbI BBI/ICIICHUSI.

AHaTUTHYECKHE BO3MOYKHOCTH, JOCTOMHCTBA W HEAOCTATKH TPABHUMETPHUYECKOTO METOJa
aHaIu3a.

OOmiast cxeMa aHAJIMTUYECKOTO ONPEIENIEHUS 110 METOLy OCAXKACHUS.

Ocaxmaemas u TpaBuMeTprdeckas hopma, TpeOOBaHHUS K HUM.

Heoprannueckue u opraHn4ecKkue ocaanuTenu, TpedoBaHus K HUM. BbiOop ocagurenst u pacuér
€ro KOJIMYEeCTBa.

Pacuér pe3ynpTaToB rpaBUMETPUUECKOTO ONPEEIICHUS.

Kpucrannnueckue u amop(Hble 0caski, MEXaHU3M UX 00pa30BaHUs U ONTHUMAJIbHBIC YCIOBUS
MOJIyYEHHUS.

[Ipouecchl koarymsuuu M INENTH3alMUd Opu 00pa3oBaHMM OcagkoB. OCHOBHBIE NMPUYUHBI
3arps3HEHUs OCaIKOB.

CoocaxJieHue, ero pojib B XUMUYECKOM aHanu3e. THUIIbl COOCaKICHUS.

CrniocoObl yMEHBLIEHHUS COOCAKICHUS M OUUCTKU OCAJIKOB OT COOCAKIEHHBIX IPUMECEH.
CyIIHOCTh M OCHOBHBIE OIIEPALIMN TUTPUMETPUUECKUX METOJIOB aHAIN3A.

Knaccugukanus THTpUMETPUYECKHX METOI0B aHAIN3A.

TpeboBanus K peakiysiM, KOTOPbIE UCHOJIb3YIOTCSI B THTPUMETPHUU.

Touka >KBUBaJIEHTHOCTH (CTEXMOMETPUYHOCTH). 3aKOH 3KBHBaJeHTOB. KoHeuHas Touka
TUTPOBaHUA U €€ HUKCUPOBAHUE.

CranzapTHble PacTBOPBI, X BUABI U CIIOCOOBI IPUTOTOBIICHMSL.

CrniocoObl BBIpa)XE€HHUSI KOHIIEHTPALMM CTAHJAPTHBIX PacTBOPOB (MOJSIpHAs KOHLIEHTpAIus,
MOJIIpHasE ~KOHIEHTpalusi SKBHUBAJIEHTA, MaccoBas KOHIEHTpauus, THTp, THUTp IO
OTIpeNIeNIIEMOMY BEILIECTBY).

Pacuérsl, cBA3aHHBIE C IPUTOTOBICHUEM CTaHJAPTHBIX PACTBOPOB.

CriocoObl TUTPOBAHUS: IPSIMOE TUTPOBAHKUE, 0OpPaTHOE TUTPOBAHUE, TUTPOBAHUE 3aMECTUTEIIS.
Pacuér pe3ynpTaToB TUTPUMETPUUYECKOTO OTIPE/ICIICHHUS.

CyIHoCcTh MeT0/1a KUCIIOTHO-OCHOBHOTO TUTPOBAHUS, €r0 00I11ast XapaKTepUCTHKA.
KucnoTHO-OCHOBHBIE MHAMKATOpPHL. Teopus WHAMKATOPOB, OCHOBHOE YpaBHEHHE TEOPUHU
WH/IUKATOPOB.

KpuBbIe KHCIIOTHO-OCHOBHOTO TUTPOBAHUS, UX IPOTHO3UPOBAHHE.

@dakTopbl, BIUAIOMINE HA BEIUYMHY CKaYKa KUCIOTHO-OCHOBHOT'O TUTPOBAHHUS.

KpuBbie TUTPOBaHUS CUIIBHBIX M CIa0BIX KUCIOT OCHOBAHUSMHU, CHIIBHBIX U CJIa0bIX OCHOBAHUH
KHCJIOTaMH.
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KpuBsie THTpOBaHUS coJieil CTabbIX KUCIOT U COJIeH CIa0bIX OCHOBAHMM.

Kpussie TUTpOBaHMS MHOTOOCHOBHBIX KHCIIOT.

[IpaBuno BeIOOpa MHIMKATOPA.

MeToabl OKUCIUTEIbHO-BOCCTAHOBUTEIHHOTO TUTPOBAHMS, KIaCCUDUKALIHSL.

TpebGoBaHMsI K OKHCIUTEIHHO-BOCCTAHOBHTEIHHBIM PEAKIHSIM, KOTOPBIC NPHUMEHSIOTCS B
TUTPUMETPHUH.

Pacuér  (akTOpoB  OKBHUBAJIEHTHOCTH  BEIIECTB, YyYACTBYIOIIUX B  OKHCIUTEIHHO-
BOCCTAHOBUTEIbHBIX PEAKIIMSIX.

KpuBsie OKMCIUTENTEHO-BOCCTAHOBUTEIHHOTO TUTPOBaHUsI. DakTOPhI, BIUSIONINE HA BEIIMUUHY
CKayKa.

Crioco0n1 pukcupoBanust KoHeUHOU Toukn OB-TUTpOoBaHuUs. be3bIHINKATOPHOE THTPOBAHHE.
OKHCIIUTENTbHO-BOCCTAHOBUTEIBHBIE WHIUKATOPHI, MEXaHU3M WX JCHCTBUS, WHTEpBaJ
nepexoza. [IpaBuiio BeIOOpa MHAKUKATOPA.

[Tepmanranatomerpusi. CyIIHOCTb U OCHOBHBIE PEAKIIMH METOA.

CrangapTHele U BCIOMOTATElIbHBbIE PAcTBOPhl METOJIa MEPMAHIAHATOMETPUYECKOTO
TUTPOBAHUS, UX MPUTOTOBJICHNE, CTAHAAPTHU3AIMS U YCIOBUS XPaHECHHUS.

DuKCHUpPOBaHNE KOHEYHOW TOYKM TUTPOBAHUS B MIEPMAHTAHATOMETPHUH. Y CIOBHS TTPOBEIICH UsI
MepMaHraHaTOMETPUYECKUX OINPEAETICHHI.

AHaNUTUYECKHE BO3MOYKHOCTH, JIOCTOMHCTBA M HEJOCTATKH I€PMaHIaHaTOMETPUYECKOTO
METO/1a aHaAJIM3a.

HNonomerpus. CyllIHOCTh U OCHOBHBIE€ PEAKIIUHA METO/IA.

CrangapTHele W BCHOMOTATeJIbHBbIE PACTBOPHI METOJa HOJOMETPUH, UX MPUTOTOBIIEHUE,
CTaHJapTU3AIMS U YCIOBUS XpaHEHHUS.

DUKCUPOBAHME KOHEYHOM TOYKM TUTPOBAHHS B HMOJOMETPUM. YCJIOBUA TPOBEICHUS
HOJOMETPUUYECKHUX ONPEIEICHUM.

Kommnekconomerpus. CymHocTh MeToAa. KOMIIEKCOHBI, MX CTPOEHUE U CBOMCTBA.

Peaknun B3auMoaeiCTBUSI KOMIJIEKCOHOB ¢ MOHAMH METAJUIOB, UX CTEXUOMETPHSL.

KpuBble KOMIUIEKCOHOMETPUYECKOTO TUTPOBaHUS. DAKTOPBHI, BIUSIONIME HA BEIMYUHY CKAUKa.
CriocoObl  (UKCUPOBAHHUS  KOHEYHOM TOYKM TUTPOBAHUS B  KOMIUIEKCOHOMETPHUH.
MeramioXpoMHbIe MHIWKATOPbl, MEXaHU3M HX JEHCTBHS, MHTEPBa] IEPEX0Ja M IPaBUIIO
BBIOODA.

CranzapTHble M BCIIOMOTaTEIbHbIE PACTBOPBI METO/A, UX IMPUTOTOBIICHHUE, CTAHJAPTU3ALUS U
YCIIOBHSI XpPAHEHUS.

VYcnoBus npoBeACHNS KOMIIEKCOHOMETPUUYECKHUX OTIPEIEICHUH.

AHanuTU4YeCcKue BO3MOXXKHOCTM M JOCTOMHCTBA METOJAa  KOMILJIEKCOHOMETPUUYECKOTO
TUTPOBAHUSL.

Kpumepuu OUECHKU omeema Ha 3aueme

Ounenka Kputepum orBera
3auTeHo I'mybokoe u Xopoliee 3HAHHE W TMOHUMAHUE TpPEAMETa, B TOM YHCIE
TEPMUHOJIOTUU u OCHOBHBIX MOHSTUH; TEOPETUUECKUX

3aKOHOMEPHOCTEH; (PaKTHUECKUX JAHHBIX; 00CTOSATEIbHBIHN, TOrMUECKHH
Y TPAMOTHBIM OTBET BO BpPEMS CJlauu 3a4eTa; y/IeNbHbII Bec OMIMOO0K MpH
KOHTPOJILHOM TeCTUpOBaHUU — He 6oiiee 50%.

He3aurteno Crnaboe 3HaHUE OCHOBHOM TEPMHUHOJIOTHUHU, TEOPETHUCCKUX
3aKOHOMEPHOCTEH, (PaKTHUECKUX JaHHBIX, OIIUOOUHBINM OTBET HA
3a4eTe; yAeIbHBIA BEC OMIMOOK MPH KOHTPOJIHLHOM TECTHPOBAHUU —
oonee 50%.




9. YYEBHO-METOANYECKOE U TH®POPMALIMOHHOE OBECIIEYEHUE
JUCHUIIJIMHBI
9.1. YyeOnas Jureparypa:

a) OCHOBHASA:
1.3onotoB 10.A. u 1p. OcHoBbI aHanuTHUecKoi xumuu. — M.BIII, 2009. Kn.1.
2. llerpyxun O.M. AHanuTtuueckas XuMus. XUMHUYECKUE METObI aHaIM3a. — M.:
Xumus, 2008.
3. KOctparosa B./I. u ap. KonnuectBennsiii xumuueckuii ananus. — Kemeposo, 2004.

4. SpocnasueB A.A. COOpHUK 33734 ¥ YIPaXHEHUH 110 aHAIUTUYECKOW XUMHH. -
M. Xumus, 1993.

0) JOMOJTHUTEJILHAS:
1. JlorunoB H.4. u np. Ananutuueckas xumus. - M.:IIpocsemenue, 1979.
2. bapcykoBa 3.A. Ananutuueckas xumus. — M.:BII, 1990.
3 Markosckuii C.A. AnanmuTndeckas XuMus. — MuHck, 1991.
4 Kneme H.® u ap. 3aayHuk 1o aHamuTHYECKON XxuMun. — M.: Xumus, 1993.

9.2. UuTepHeT-pecypchbl

1. http://c-books.narod.ru/pryanishnikovl_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://mww.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

Noookown

9.3. IIporpammHoOe obecnieyenmne

VHuBepcurer oOecrnedyeH HEOOXOAWMBIM  KOMIUIEKTOM  JIMLIIEH3UOHHOTO U CBOOOJHO
pacrpocTpaHseMoro NporpaMMHOro 00eCIeyeH s, B TOM YUCIIE€ OTEUECTBEHHOIO IPOU3BOICTBA.

Kaxnplii oOyuwaromuiicss B Te4eHUE Bcero nepuoja oOydeHus oOecleyeH WHAWBUIYalbHbIM
HEOI'PaHUYEHHBIM JOCTYIIOM K 3JIEKTPOHHOW MH(OPMAIMOHHO-00pa30BaTeIbHON Cpelie yHUBEpCUTETa
u3 Jr000M TOUKM, B KOTOPOW HMMeeTcs JOCTYN K HH()OPMAIMOHHO-TEJIEKOMMYHHKAIIMOHHON CEeTH
«VHTEpHET» KaKk Ha TEPPUTOPUH YHUBEPCUTETA, TaK U BHE €€.

VYHHUBepcUTET 06ecreueH CIeyUMM KOMILIEKTOM JIMIEH3MOHHOTO IPOrpaMMHOI0 00eCIeueHHMsL.
1. JlunensuoHHOE mporpamMmmHoe obecreuenue, ucnoiabzyemoe B Uurl'y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.IIporpammusii kommekc MMUC “Busyansnas Ctyaus TectupoBanus™

1.4. AutuBupycnoe I10 Eset Nod32

1.5.CnpaBouno-npaBoBas cucrema “KoHcynpranr”

1.6.CnpaBouHo-nipaBoBas cucrema “I"apant”

Hapﬁz[y C TpaAUOUOHHBIMU U3NAHUAMU CTYACHTBI W COTPYAHUKH HUMCHOT BO3MOKHOCTH
IMOJIb30BATHLCA SJICKTPOHHBIMU IMOJIHOTCKCTOBBIMHA Oa3zamu JaHHBbIX:

Tabauua 9.1.


http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

HasBanue pecypca

Ccepuika/noctyn

DnekTpoHHas OuOiMoTeKa OHalH «EanHOE OKHO K
00pa3oBaTeILHBIM peCypcam)

http://window.edu.ru

«O06pazoBatenpHbIi pecypc Poccuny

http://school-collection.edu.ru

®denepanbHbII oOpa3oBaTenbHBII OpTaL:

YUpEXJIeHUs, porpaMmsbl, ctannaptsl, BY3sl, Tectsl EI'D,
I'MA

http://www.edu.ru —

®denepanbHbII LICHTP MH(POPMAIMOHHO-

oOpasoBatenbHbIX pecypcos (PLINIOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYJAEHTA". DnexrpoHHas
OnOJIMOTEeKAa TEXHUYECKOTO BY3a

http://polpred.com/news

M3narensctBo  «JlaHby. DneKkTpoHHO-OMOIHOTEYHAsS
cucTeMa

http://www.studentlibrary.ru -

Pycckas BupTyanbHast Oubanorexa

http://rvb.ru —

M3narensctBo  «JlaHby. DneKTpoHHO-OMOIHOTEYHAs
cucTeMa

http://e.lanbook.com -

ExenenenpHuk Hayku u oOpaszoBanusi FOra Poccun
«Axanemus»

http://old.rsue.ru/Academy/A

rchives/Index.htm

Hayunast snextpoHHas OubanoTeka «e-Library»

http://elibrary.ru/defaultx.asp

OnekTpoHHO-O0nbmoreunas cucrema IPRbooks

http://www.iprbookshop.ru -

DNEKTPOHHO-CIIPAaBOYHAsS CHCTeMa JOKYMEHTOB B
ctepe obpazoBanus «MHGOpMEOY

http://www.informio.ru

Nudopmanmonno-npaBoBasi cucremMa «KoHCyIbTaHT-
TUTIOCH

BCEX

CerteBas Bepcusi, JOCTYITHA CO
KOMIIBIOTEPOB B

KopnopatuBHo# cetu Uarl'y

NudopmanmonHo-npaBoBas cuctema «I apanT»

BCEX

CerteBas Bepcusi, JOCTYITHA CO
KOMIIBIOTEPOB B

KopropatuBHo#t cetu Uarl'y

DneKTpoHHO-O0nbnroTeunas cucrema «FOpaiT

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

Teoperuuecknii Kypc
1) Jlexiuu: mpe3eHTaIUH.
2) KoHTpOIbHBIE TECTHI.
3) Tabnuirsl.

4) BapuaHTbI 3aJaHUii TSI KOHTPOJIbHBIX PaboT.

JlabopaTopHBIil NPAKTHKYM

1) Tematuka u onucanue 1a60pPaTOPHBIX PAOOT (CHEMHUATBHO Pa3pabOTaHHbIN U U31aHHbII
71a00paTOPHBIN MPAKTUKYM JUIS CTYJCHTOB XUMUYECKOTO HAIIPABICHHUS).

2) Habop XMMHYECKUX PEAKTHBOB K Kak/0il 1abopaTopHOii paboTe.

3) JlabGopaTopHbie YCTaHOBKH, 000pyIOBaHHE.



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

11. METOAUYECKHUE YKA3AHUS JUISI OBYYAIOIUXCSI IO OCBOEHUIO
JUCHUIIINHBI

JucuuminHa «AHAJIMTHYECKasi XUMHESI» HallpaBiieHa Ha hopmupoBaHue komrereHuui: YK-1,
OIIK-6.

IIpomexxyTouHas arrecranys IpeanosaraeT 3ayer.

[Ipucrynast k U3y4eHHIO AMCLMILIMHBL, HEOOXOIUMO B NEPBYIO OYEpPEb O3HAKOMUTHCS C
coJiepskaHueM pabouelt mporpammsl gucuumiauHsl (PITIT).

Jlexuuy UMEIOT LENbIO JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUM.
[Ipu u3yuenun u npopaboOTKE TEOPETUUECKOTO MaTepuana Heo0X0UMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JICKIIMOHHOM 3aHATUH MAaTepuang U JOINOJIHUTbH €ro C
Y4E€TOM PEKOMEHJIOBAHHOM 110 IAHHOM TEME JIMTEPATYPHI;

- IPU CaMOCTOATEIBHOM H3Y4YEHMM TEOPETUYECKOM TEMBbI CHAENaTh KOHCIIEKT, HCIOJIb3Yys
pexomennoBannele B PIIJI  nuTeparypHble  HMCTOYHMKM M pecypchl  MH()OPMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

- IIpY MOJTrOTOBKE K MPOMEXKYTOYHON aTTeCTAallMK M0 MOJYIIIO UCIIOJIb30BaTh MaTepuaibl (GoHa
OLICHOYHBIX CPEJCTB.

[IpakTyeckue 3aHATHS TPOBOJATCS C LEIbIO YIUIYONEHUS M 3aKpeIuleHUs 3HaHUH,
MOJIy4YEHHBIX Ha JIEKIUSIX U B MPOIIECCE CaMOCTOSTENIbHOM pabOThl Ha/l HOPMAaTUBHBIMH JJOKYMEHTaMH,
yueOHOM U HayYHOU JTUTEpaTypOH.

[Ipu moAroToBKE K MPaKTUYECKOMY 3aHSATHIO HEOOXO0UMO:

- U3Y4UTh, IOBTOPUTH TEOPETUUECKNI MaTepra Mo 3alaHHON TeEME;

- TP BBITOJTHEHUHU JOMAIIHUX PACUETHBIX 3a/laHuM, U3yUUTh, IOBTOPUTH TUIIOBbIE 3a/1aHNUS,

BBIIIOJIHAEMBIE B ayTUTOPHUHU.

Pexomenaanuu nmo padore ¢ HAy4YHOM U Y4eOHOM JTUTEPATYPOil

PaboTa ¢ yueOHO# 1 HAydYHOU JUTEPaTypOH SABISETCS IIIaBHON (DOPMOM caMOCTOSTETHLHOU

pa®oThl M HeoOXoAMMa IpPU NOATOTOBKE K YCTHOMY ONPOCY Ha CEMHMHAPCKHUX 3aHATHAX, K
MOJIyJbHBIM KOHTPOJIbHBIM paboTaM, ompocy, 3adeTy. OHa BKJIHOYAeT HPOPaOOTKY JIEKIMOHHOTO
MaTepuaga — H3Y4CHHE PEKOMEHJOBAaHHBIX HCTOYHMKOB M JIUTEPATypbl IO TEMATHKE JICKLMH.
KoHcnekr nekuumm [0JDKeH coJepkarh pedepaTHBHYK 3allCh OCHOBHBIX BOINPOCOB JICKIHH,
IIPEUI0KEHHBIX IIPEroiaBaTesieM cxeM (IpU UX IEMOHCTPALINH ), OCHOBHBIX HCTOYHHUKOB U JINTEPATYPHI
10 TEMaM, BBIBOJIbI 10 Ka)KJJOMY Bonpocy. KOHCIIEKT 10JKeH ObITh BBIIOJIHEH B OTAEIBHOM TETpaau 1o
npeametry. OH JOJDKeH ObITh aKKYPaTHBIM, XOPOLIO UNTAEMbIM, HE COJEPKATh HE OTHOCSAILYIOCS K TeMe
MHGOPMALIUIO WIH PUCYHKU.

KoHcrekTsl HaydHO JINTEPATYPHI IPU CAMOCTOATEIbHON NMOATOTOBKE K 3aHATHIM JTOJIKHBI

OBbITh BBINOJHEHBI TAK)XXE AKKYPAaTHO, COAEP)KaTh OTBEThl HA Ka)KIblii MOCTABJIECHHBIH B TeMe
BOIPOC, UMETh CCBUJIKY Ha UCTOYHUK MH(pOpPMAIMU C 00s13aTeIbHBIM YKa3aHUEM aBTOpa, Ha3BaHUs U
roja M3JaHus UCHOJIb3yeMOW HaydHOH aureparypbl. KOHCHEKT MOXXET ObITh ONOPHBIM (COJEpKaTh
JIMILb OCHOBHBIE KJIIOUYEBBIE MMO3UIMH), HO TIPU 3TOM MO3BOJISIOLIUM JaTh MOJHBIA OTBET IO BOIIPOCY,
MO’KeT ObITh OPOOHBIM. OObEM KOHCIIEKTA OIPEEIeTC CaMUM 00yJYaroIuMCsl.

B npornecce paGoThl ¢ yueOHON 1 HaydHOH JINTepaTypoil 00ydarommics MOXKET:

- ZIe7aTh 3aIKCH 110 X0y YTE€HUS B BUE MPOCTOr0 UM PA3BEPHYTOrO IJIaHa (co3/1aBaTh IepeueHb
OCHOBHBIX BOTIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATh TE3UCHI (LUTHPOBaHUE HanOOJIee BaXKHBIX MECT CTaThU UM MOHOTpa(uu, KOPOTKOE
U3JI0’KEHHE OCHOBHBIX MBICIIEH aBTOPA);

- TOTOBUTH aHHOTALMU (KpaTKkoe 0000IIEeHHE OCHOBHBIX BOIIPOCOB PaOOTHI);

- cO3/1aBaTh KOHCHEKTHI (Pa3BEPHYTHIE TE3UCHI).



Paboyas mporpamMMa AMCHUIUIMHBI «AHATUTHYECKass XHMMHUS» COCTAaBICHA B COOTBETCTBHU C
tpeboBanusimu PI'OC BO mno nHampasnenuto mnoarotoBku 06.03.01. buonorusi, yTrBep>kKICHHOTO

npuka3oM MunucTepcTBa 00pa3zoBanusa U Hayku Poccuiickoin @enepanun ot «7» _asrycra 2020 .
Ne 920 .

[Iporpammy cocraBuina:

K.X.H., JoneHT kadeapsl xumun _ 3.1. Maapkuesa
(momxuoctp, @.1.0.)

IIporpamma on06pena Ha 3acenanuu kadenps! «buosorus»
IMporokon Ne 9 ot «16» urons 2022 rona

[Iporpamma ogo6peHa YueOHO-METOIMYECKUM COBETOM XUMHUKO-OMOIOTHUECKOro (akyIbTeTa
ITpotoxosr Ne 10 ot «21» mronst 2022 roma

[IporpamMma paccMOTpeHa Ha 3aceaHUH Y YeOHO-METOAMUECKOTO COBETAa YHUBEPCUTETA
[TpoToxos NelO ot «29» urons 2022r.
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