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1. NEJHA OCBOEHHA TUCIHAILINHBI _

Henbto  OCBOGHMA NHUCHHMIUINHE SBASETCS 00y4eHHe CTYIEHTOB TEOPeTHHECKHM X
HPAKTHYICCKHM OCHOBAM PU3HKO-XMMHYECKIX METOM0R aHalIH3a 1 UACHTH(GUKAIHN BElecTR.

3ajaga JMCHUIUIHHBI COCTOMT B TOM, YT0 HA OCHOBAHWUM HONYYIEHHBIX TEOPETHYECKUX
3HAHWH B NPAKTAYECKOTO OBJANSHHMS METONAMN BHATN3A, A TAKKE METOXAMH pacueTa pe3viIbTaToR
SKCHEPUMCHTA, CTYACHTEl MOITM IIPABMIBHO BLIOHPATs METONBl HCCIEN0BAHHS BELIECTE B
COOTBETCTEMM € IOCTaBICHHON TMepel HUMU OpodmeMoi, paspaboTaTte cxemy aHau3a,
MPAKTHHCCKH IPOBECTH €r0 H MHTEPIIPETHPOBATEH IONYYCHHEIE PE3Y.ILTATEL.

B peaynerare uzydenns mucuumnmun o6yyaroummiics 10mken:

- MOHEMATE POJIb XUMHHECKOIO agallf3a;

- 3HaTh MECTO AHANNTHYECKOH XUMHK B CUCTEME HAyK:

- BIATCTE METPONOTHYECKUMHU OCHOBAMY aHATH3A,

“3HATh CYMECTBO DPEakUid M TpPOHEeCcoB, HCMOMB3YeMbIX B AHATUTHYECKON XAMWH,
NPAHUALE! ¥ 00NACTH HCHOTB30BAHMA OCHOBHBIX METONOB XHMIIECKOrO aHanmza;

- HMETE NpeiicTaBienne 06 0COOEHHOCTAX 00BEKTOB aHATH3a;

* BIGICTh METONONOTHEH BBIDOPA METONOB aHANM3d, HMETH HABBIKY KX IPHMCHEHH.

2. MECTO JHCHUTJIMHEI B CTPYKTYPE OITOI BO

Huctnnnnba «AratuTHyecKas XUMAS H QU3HKO-XUMIIECKHE METOMb! AHANH3A» OTHOCHTCS
K 0430801 YyacTy yueGHOIO ILTaBa JMCLMIIMH [0 HanpaBnenuto noarotosky 18.03.01 texnonorus
u  nepepaboTKa DOMMMEPOB, HHDODMALMONHO U TOTHYECKH CBIZaHA  CO CIEMYIOUIEMU
TUCHMITHHAMH:

- HeOPrauM4eckas XuMus (CBOMCTRa BEOPraHHYeCKUX BEIIECTE ¥ X AMHUYECKHX 3;JEMEHTOR);

- OPTaHUYECKas XMMUA (CBOHCTBA OPragMyecKx BEIHECTR);

- U3UYECKAsT XUMUS (INEKTPOXHMHS);

- bu3uKa (ONTHKA, AaTOMHAS CHEKTPOCKOIHS, SIEKTPHYECTEO);

- MaTeMaTHKa (MeTOIb MATeMAaTHIECKOH CTATHCTHKY).

3. KOMIETEHIHHA OBYYAIOUWETOCH, ®OPMUPYEMBIE
B PE3YJBTATE OCBOEHUA TUCIIALUINHB]

B pesynbrarte ocBoeHNA AUCHMNIHEEL! 06YYAOMpics JomKeH JEMOHCTPHPOBATE
CACOYIOHIKE Pe3yNbTaThl 06pazoBaHys:

- 3HaTb OCHOBEI AHATIUTUUECKOH XUMKH;

* YMETS PUMEHSITE OCHOBHBIC 3aKOHB! XUMUH IIPH 0OCY K IEHHHN NOTYHEHHBIX Pe3yTbTaToB,
B TOM YHCIIE C NPUMEHEHNEM HH(POPMAIMOHHBIX 6a3 TAHHBIX ;

- BIaJIeTh HAaBbIKAMK XHMIYECKOTO IKCIePHMENTA, OCHOBHBIMU AHATHTHYECKUMHM
METORAMH HCCICHOBAHNS XAMHYECKHX BEIIECTR U MATEPHANIOB;

- HMETB ONBIT paboThl HA CepHMHON anmaparype, NPUMEHsIeMOH B AHATUTHYECKHK 1
(PU3AKO-XMMHUECKHUX HCCTSIOBAHMAK,

- BIIAACTh METONAMH PErACTPANKN 1 00pabOTKH PE3YIbTATOB XHMUHECKHX SKCIEPHMEHTOR;

B nponecce m3yuenus nucuAnEEE GOpMAPYIOTCA CIEYIOUIME KOMITETe LY



FOTOBHOCTE MCHOJNB30OBATE 3HAHHS U CTPOCHUE REIUECTBA, [TPHPOAE!I XMMHUYECKONW CBA3YU B
PA3MHYHBIX KIaccax XUMHYECKHX COETHHCHUNW AN TICHUMABMS CROMCTB MaTepBaneoE H

MEXAHBH3MA XEMHISCKHX NpOHECCOR, NPOTEKAIIIUX B OKPVHKEHIeM

mupe (OIK-3).

* CnocoOHOCT TPOBOMUTE  AHANH3 CBIDRA, MATepHATOB H  TOTOBOM  NPOAYKLNH,
OCYLICCTBIATE OUCHKY pe3ynsTaTop ananusa (ITK-10).
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Paznensl aucuuminubl
Brenenne

lpenmer aHanmTaueckolt xumun, ee CTPYKTYpa. OCHOBHEIE AHANUTUYECKHE IPOBTIeMBL:
CHIDKCHME Mpelena 00HAPY/KeHns; MOBHIIEHHE TOYHOCTH i 136UpaTeIbHOCTH, SKCIIPECCHOCTH
agamm3a. Bujier anamsa: u20TonHL, 3MeMEeHTHBE, CTPYKTYPHO-TPYIIIOBOK {HyHKLEHOHANBHELA),
MOJICKY RAPHEIHA, BEIECTBEHHbI. DUIHKO-XUMHYECKHE METONbI AHANN3A.

TuTprsmeTpuveckne MeToAbI AHAIN3A

Metoap! TUTpUME TpHYIECKOro aHaTH3a. Kaaccuduranns. TpeGosarus, nperbapIdeMEle K peakiian
B THTPHMETPHICCKOM aBanuse. Bunb: THIPHMETPUYeCKHX openenennit. Cocofsl BRIpaKerys
KOHLCHTPAIAM pacTBOPOB B TUTPMMETPHY. DKBUBATEHT, MONSPHAA MAcca SKBHBANCHTa, MOIIPHAsA
KoHueHTpamys. Ileppuannie u BTOpHUHblE cTagdapTsl. PUKcaHATE. BHIor KPHBEIX THTPOBRHHUA.
QaxTOpl. BAMMIOMME Ha XapaKTep KPHBBIX THTPOBAHHS i BEITMYHHY CKayKa THTPOBAHHS B
PA3THIHBIX METONAX. TouKa sKkBUBaReHTHOCTH. CIOcOGRI ONpeIeICHNA KOHEYHOR TOUKH
TUTPORAHUSA B PA3NIUYHbIX METOIAX.

Kucnorno-ocnosroe TATpoBanue. [locTpoerne KpuBkix THTpOBaHUS. BIHSHHE BETHIMHEL
KOHCTAHT KHCIOTHOCTH MM OCHOBHOCTH, KOHIEHTPALMH KHCIOT TH OCHOBAHWH, TEMIIEPaTYpPEl Ha
XapaKTep KPUBLIX THTPOBAHMS. KHCIOTHO-0CHOBHOE THTPOBAHYE B HEBOIHBIX cpenax. KuciioTHo-
OCHOBHBIC MHABKATOPEL. Il0rpeirHocT: TUTPOBAHNAS NPH OIpeIeCHIN CHIBHEIX W Ca5bIX KUCTOT
W OCHOBaHMH, MHOTOOCHOBHBIX KHCIOT M OCHOBAHME.

Oxucanre sH0-BOCCTAROBMTENLHOE THTPOBATHE, HocTpoenue KpUBLIX THTPORAHUS. BrusHue
KOHLEHTPALME HOHOB BOZOPOA, KOMILTEKCOO0Opa3OBARHS, HONHOMH CHIIBI PACTBOPA Ha XapakTep
KPUBELX THTPOBaHHA. CHOCOOE! ONIpeieenys KOHEUHOH TOUKRH THTpoBanms. [TorpenoCTH
THTPOBaHMSL.

MeToIbt OKHCIHTETBHO-BOCCTAHOBATETHHOIO TuTpoBaHus. llepmanranaroMerpus. Onpenenenye
xenesa(ll), maprasna(Il}, oxcanartos, NEPOKCHAA BOIOPOIa, HUTPHTOR.

Woznomerpua 1 mommerpus. CHCTeMa MOS-HOINA KaK OKHCIHTEND HIIH BOCCTAHORITE Ib.
Onpenenenue apceHHTOR, apceHATOB, XKeTe3a (1), memu(II), TanoreHn I-MOHOB, IEPOKCHIOB.
KHCIIOT.

Komnaexcomerprraeckoe rurposanne. Heoprauuyecxue u OPTraHuYeCKHe THTPAHTEI B
KOMIUIEKCOMETPHH. VICTIONL30BaHAE aMUHOIOIAKAPOOKOBEIX KHCIOT B KOMIINEKCOHOMETPHHY.
ITocTpoenne kpuBBIX THTPOBaHUS. MeTanmoxpoMHbIe HHIUKaTOPH ¥ TpeDOBaRNA, IPeAbIBIsIeMble
K HUM. BaHedimuye yRUBepCaibHbIe B CIENH(HIecKre METANNMOXPOMHBIC HHIAHKaTOPhl. Criocobh!
KOMILICKCOROMETPHYICCKOTO TUTPOBAHKA: TpAMOe, 00paTHoe, KocBeHHOe. CeneKTHBHOCTD
THTPOBAGHHSA M CIIOCOOH! ee oBbmenus. [lorpemsoctn Tutposanms. [TpAMEpB! NPaKTHIECKOro
npuMeHeHns. Olpenenenne Kanbuus, MATHAS, JKeAe3a, AMFOMAHHS, Me/H, ITHAKA B pacTsopax
YHCTBIX COJICH M IIPH COBMECTHOM HPHCYTICTBHY.

B;EIEKT[)OXPIMH‘!GCKI’IC METOIbI AHAJTH3A

Ob1uas xapaxkTepuctka meTomor. Kiraccnbukarms. INEKTPOXAMHYECKHE suelKH. M aukaTopubiit
JMEKTPOM H SACKTPOA cpaBHeHkA. [Ipamas noTenunomerpus. HMameperne noTerumana.
OGpatuMele 1 HEOGPATHMBIE OKUCTHTEIBFRO-BOCCTAHOBHTE BHEIE CHCTEMBI. MHaukaTopHEe
INeKTpOsEl. HoromeTpus. Knaccudbukanns HOHOCE NEKTHBHELX dNEKTPOIOB. XApaKTePHCTHKY



MOHOCENCKTHBHAIX 3ICKTPOIOB: SNEKTPOIHAS (YHKIASL, KOS HIHERT CeeKTHBHOCTH, BpeMs
oTknmKa. IlpuMeper mpakTHIeckoro nprMenesns HoHoMeTpun. Onpenenenue pH, nonos
HICIIOYHABIX MCTAIIIOB, TaloreHn-uoHoB. [loTennnoMeTpHYeckoe THTpoBaRMe. 3MeHeH e
SACKTPONHOTO MOTEHINANA B IPOLIECCE THTPOBaHKA. CrocoGr 0GHAPYKEHUS KOHEIHOH TOTKH
THTPOBAHUA B PEAKUAAX: KHCIOTHO-OCHOBHEIX, KOMILIEKCOOOPA30BAHMS, OKHCTEH!S -
BOCCTAHOBJICHHUS.

CHEKTPOCKOHH‘IGCKHC METOALI aHa/IH3a

CHexTp 5MeKTPOMArHUTHOrO u3myyenns. OCHOBHBIE THITH B3ARMOIeHCTRIS BEIIIECTBA C
H3IIYHCHHEM: SMUCCHA (TEIIOBAs, IIOMBHECLEHINS ), IOTVIOMIEHIE, PACCesHEE, Knaccndukanms
CHEXTPOCKOMMICCKAX METONOR 10 3HEpIuH. Knaccrdukanus cnexTpockonmuecknx METo108 Ha
OCHOBE CTIEKTPa 3MEKTPOMATHHTHOTO H3IYYEHAS: ATOMHAS, MOJIEKYNIApHAs, abcopOHHonHas,
SMHKCCHOHHAS CIEKTPOCKOHUA.

CriekTper aToM0B. OCHOBHEIE H BO36YIKIECHHBIE COCTOSHIA aTOMOB, XapaKTEPUCTHKU COCTOSHMUIL.
JHepretudeckue nepexomnsl. Tpasuna 0TOOpa. 3aKOHBI HCOYCKAHHA U HOTAOTEHHS. BeposTHocTH
SIEKTPOHHBIX IIEPEXO/IOB 1 BPEMeHa XKH3HK BO30YKISHHBIX COCTOSHE. XapakTepucTHKH
CTICKTPANEHBIX JHHHH: TIONOXKCHKE B CIIEKTPE, UHTCHCHBHOCTD, IOy LIHPHHA.

CHeKTpE MONEKYT; HX 0cobenHocTH. CXeMel MCKTPOHMBIX YPOBHEH Monekymrl. [IpeacTasnerue o
TIOTHOW IHEPTHH MONEKYIT KAK CYMMEI 3IeKTPOHHOMN, KoeGaTepHOl i BpauiaTensEoH. OCHOBHBIE
3AKOHEL NOTIOXUEHHUS MEKTPOMarHHTHOTO u3nyueBns (byrepa) u 3axoH H3nyuenus (Jlomaxuna-
1Heitbe). Cea3b aHANIMTHHECKOTO CHIHANA C KOHUEHTPALKEH ONpeaeTseMoro CoeTHHeHH.

Armaparypa. CriocoGBI MOHOXpOMATH3AIN nysucToi sHeprus. Knaccuduranua cnextpanbubix
NPUOOPOR MX XapakTepucTHrH. [pHemaHKy n3aydenns. Mucipymentansueie momexu. Hlymel u
OTHOUICHHE CHTHAI-IIYM; OlleHKa MEHHUMATBHOTO aHAIMTHYECKOTO CHIHAIA.

Monexyasipaas abcopSunonnan CneRTpocKolua (cnekrpodoromeTpus). CBI3h XHMHUECKOH
CTPYKTYPbI COERUHEHUS ¢ A0COPOLHHOHHBIM CIEKTPOM. (DYHKINOHATBHEIIH aHaNIH3 110
KOMeGATENBHEIM 1 3NCKTPOHEBIM criekTpad. CBssh ONTHYECKON DNOTHOCTH C KOHLICHTpaItie.
OcHoBHOH 3aK0H cBeTOnOrNOmenHs. OCHOBHbIC IPHYMHE] OTKIIOHEHHS 0T 3aKOHA
(MHCTPYMEHTANEHEIE U QH3NKO-XUMUYecKHe). [TonATHE 06 HCTHHHOM I KaXyIieMes MOISIPHOM
K03 duIEeHTe TOrTONIeH S, '

Cnocofel momyseHns OKpAIEHHBIX COTHHEHHIA. DOTOMETPUYECKHE aHANHTUIECKUE PEATEHTH,
TpeboBanns K HuM. CTIOCO0E! OlIpefieNeHns KOHEHTPALIHH BEIHECTS, Mamepenune BHICOKHX, HU3KUX
OUTHICCKNX NNOTHOCTEN (Au(PepeHrHalbHbi METOM). AHANN3 MHOTOKOMIIOHEHTHMIX CUCTEM.
TIpuMeHenne METO A JUIT HCCIeTOBABNS PEakiuil B PAcTBOpax (KoMIITeKcoo0pasoranns,
MPOTOMTHYECKHX, IPONECCOB arperam), COMPOBOKAAOMIXCS HIMCHEHHEM CIIEKTPOB
HOTTIONIEHKS. MeTpoNoTHyecKue XapaxTepUCTUKI ¥ AHATHTHYECKHE BOIMOMKHOCTEL IIpynMeper
IPAKTHYECKOTO IPAMEREHIST METOIA.

OcuoBHbIE 00BLEKTH AHATH3A

ObmexTr OKpyRaromedt Cpemsl: BO3AYX, IPHPOAHBIE H CTOUHBIE BOZEL, aTMOCHEPHEIE QCAlKY,
TIOYBEI, TOHHEIE OTHOKCHAS, . XapaKTepHble 0CODEHHOCTH ¥ 24U UX aNaTH3A.

buonoruvecxue u MenuuMHCcKie 06BEKTEL. ARATUTHYECKHE 3aNayu B 310# obaacTu. CanUTapHO-
TITMEHUYECKAH KOHTPOJIb.



OOGBEKTH OKpYIKAFOIIEH CPedrl: BO3AYX, IPHPOIHBIC 0 CTOUHLIE BOIBI, aTMOChepHBIe OCATKH,
HNO9BEL, TORHBIE OTROXKEHUS, . XapAKTEPHEIE 0COOEHHOCTH M 3a1a4M WX AHAIN3A.

Buoaorudeckue u MenuuHCKHE 00BEKTE. AHATATHICCKHE 31291 B 3TON 061acTH. CaHutapHo-
TATHEHHYECKUH KOHTPO.Ib.

IIpupojiHEle 1 CHHTETHYECKTE OPraHMYECKHE BEIECTRA 1 3ISMEHTOOPTaHUYECKUE COSTUHERHUS,
nonuMeps. Baaer asannsa Takux 0GBEKTOB U COOTBETCTBYIOLIKE METOIB. IlpaMeprt pemenns
3a7a4 KOHTPOJIS OpratmgecKUX IPOUIROICTE.

5. OBPA3OBATEJBHBIE TEXHOJOI UH

[Ipr  m3yuYeHUH TeOpEeTHYeCKOTO Kypca HCHONBIYIOTCH Meronsl IT - mpuMeHenue
KOMIIBIOTEpOB INA JOCTYNA K HHTEPHET-PECypcaM, HCHONB30BaHEE 00YYAKONMX IpoTpaMmM s
pacmupeHds  HHQOPMALMOHHOTO  TONS,  OGECIEYeHHUs yoobcTea  mpeolpazoBaEyus W
CIPYKTypHpOBaHHA HHGOpMAHE 1S TpascHOPMALIHE €& B 3HAHIC.

IIpenosHecernue TEOPETHYECKOTO MaTePHANA OCYINECTBIAETCA ¢ HOMOLIBIO 3NEKTPOHHBIX
CPenCTB 00y YEeHUS IIPH HENOCPEACTBEHHOM TIPOYTCHHY TAHHOTO MaTeprana JeKTOpPoM.

1 OUCHKM  OCBOCHHMA  TEOPETUHMECKOro  Matepmana  CcTyIeHTaMy KCIIONB3YKOTCH
TPAILAOHHDIC TIHCHMEHHBIC M YCTHbIE KOHTPOIBHBIE MEPONPHUSTHA (KOJLTOKBHYMEL KOHTPORbHEIC
paboTsn). _

Tlpa oceoeruu TadoOpaTOPHOTO IMPaKTHKYMa CTYAEHTAM Npelaractcs HHAMBUAYAILHASL
paboTa i paboTta B MaNeIX rpymmax, rEe Kaxapli OJyYaeT CBOE 3anaHue.,

JlaBopatopuiie  paboTHl BEMONMHAIOTCA CTYAEHTAMH [0 UHIUBHAYAILHEIM  IpaguKamM
COTIACHO METOMUYCCKHM YKa3aHHIM K JaDOpatopHEIM paboTaM, COCTABICHHBIM 0O €HHOMY
TIIaHY: NEPEHeHb BOIPOCOB IS NMOATOTOBKM K HAa0OPaTOpHEIM paBoTaM, CYIIHOCTE METOIUKH,
METOAHKA TPOBEACHUS ONPEASICHHUS, CIIUCOK JIHTEPATYPEL

Teopetndeckue BOUpPOCH], Kacaroumecs TOH MM HHOMN nabopaTopHOH paboThl TOTORSTCA
CTYRCHTAMH JIOMa: [IOMONHMTENBHO MM TOMAITHErO BEIIONHEHMS NAeTCH HECKOMBKO safgayd s
pelleHnd n3 yueOHuKa,

B naboparopmm nmepen kakmoit paforoif NPETOJABATENCM  IPOBOJATCS  HOIYCK K
1abopaToproi pabore B BHIE YCTHOTO ONpoca CTYNCHTOB M TIPOBEPKOH AOMANTHEro saxanms (20-
30 Mun).

CTYNeHTEL, MOMyUHBIIHE JOMYCK, BLIMONHIIOT naboparopHyIo paboTy COrITacHO METOIHKE.
Bce paborer zakanumparoTes apammzon PacTeOpa C HEU3BCCTHOH KOHUEHTpamued, BBLIAHHEIX
nabopanToM. BremonHsercs He MeHee  3-X NapannieipuelX  OIpelencHuit.  Pesynprarsl
00palaTbIBAFOTCA METONOM MATEeMATHYECKOH CTATHCTHKH. OdropmasieTcs otuer mo pabore.
PesyapTaThl aHanMza W OONycKa K paboTe OLEHHBAOTCA NPENOABATENEM N0 ISTUOAILIBHOM
CUCTEME.

6. OUEHOYHBIE CPEACTBA JJISI TEKYIIEI'O KOHTPOJIS
YCHEBAEMOCTU, IPOMEKYTOYHOM ATTECTAITHHA 11O HTOL'AM
OCBOEHMA JUCIIMIINHLI Y1 VYEBHO-METOINYECKOE
OBECHIEYEHHE CAMOCTOSITEJBHOM PASOTHI CTYAEHTOB

Pedrunr-courpoan Nel
1. B uem pasmuune aHaTMTHISCKON XUMIN M AaHATHTHIECKO CITyKOBI?
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Hapucyiite KpHBYRO KOHIYKTOMETPHYECKOTO THTPOBAHHS THJPOKCUIA HATpUs
COSLIHOW KHCIIOTOM U OOBACHUTE e X0,

B xakux xoopmuHarax cTpomTcs rpaﬂvnpOBquBm rpadUK M mOUEMY B METOHE
HOTEHIIUOMETPHH?

Yto Takoe aromumsarop? JIng Kakux ienell oH CIYKUT? B Kakux MeTomax aHamm3a
HCTIONB3YIOT aTOMM3aTOPHL.

s oTpenencHua HUKEIs ¢ AMMETAIITTUOKCHMOM HABECKY CTAIM PacTBOPAOT U
pazbaeaaoT pacteop g0 100 ma. K 5 Mu pacteopa moGaBmitoT Heo6xomuMble
PEAKTUBEI, pas0aBIdIOT BOAOH 10 50 MN u GOTOMETPHPYIOT B KIOBETE ¢ TOMHAHOIM
cnoa 1 eM ( MONApHBIN koa(duimenT ceetonornomens pasen 1,3.10%). Berumcnnts
MacCy HABCCKM CTaHM, ©CIIM ONTMYECKas NIOTHOCTE paBHa (0,435 a maccopas mons
HyKena papaa ,5%.

B gem pasimupe metoma amammza M meromuku amammsa? IlIpusemute HPpUMEPBI
METOROB H Ha3BaHUN METOAMK aHajIM3a.

Happecyiite KpuBYRO KOHIYKTOMETPHYECKOTO TUTPORAHHS YKCYCHOM KHCAOTHI
TAAPOKCHIOM HATPUA 1 OOBACHUTE ee XOl.

IlpuBenuTe mpuMepHl WHIMKATOPHHIX DJIEKTPOJOB B noTeHHoMeTpun. [puaimmn
ACHCTRUSA CTEKINAHHOTO JJIEKTPO/IA.

Ha wyem OCHOBaH MeTON AaTOMHO-IMHCCHOHHOH crnexTpockonuu? IIpusenure
ONTMYECKYIO CXeMy Impubopa.

OrnpexenuTs MaccoOBYIO ZOMIO IMHKA B MYKe, €cli HaBecky 10 r osonumau it 30J1y
pacrBopuan B konbe Ha 100 mum Jlns amamumsa otoGpaim 10 M mOTydeHHOTO
pacTBopa no0aBmin HeoOXOIMMBIe PEaKkTUBBL, pasbaBunu no S0 M u H3MEpUITY
ONTHYECKYIO IUIOTHOCTh B KIOBETE ¢ TOMMMHOM ClOS 5 ©M, KOTOpad OKa3alacs
paspoid 0,5. Jlns mOCTpOeHHs TPanyHpOBOYHOro rpa@uka B MEpHEIE KOJIOB Ha 50
MI BBeTH 2, 4, 6, 8, 10 MA CTAHAAPTHOTO PAacTBOpa IMHKA C KOHLEHTpaluen 1
MKI/MA, J0GAaBMAM HEOOXOIMMEIC PEaKTHBH, NOBENH KOIOBl JO METKM BOOH U
M3MEPUIIN ONTHYECKYIO TUIOTHOCTH B KIOBETE ¢ TOJHMLUMHON cios 5 cm. Ilomyuunm
onTuyeckye miorHoctu 0,2; 0,4; 0,6; 0,8 u 1,0.

IlpapuasHocTs. Kax OleHNTE NIPaBHIEHOCTE BEINOMHEHHOTO AHAIN3a?

IIpgmas 1 kocBeHHAs KOHIYKTOMETPHs. CHIOCOOH! ONpeneneH s KOHIEHTPALUN.
Kaxue Tpebopanus IpeqpaBIsSIOTCA K 3MEKTPOXAM CPABHEHWMS B HOTEHUHOMETPIY?
ITpuBIMN NEHCTBUS 3THX 3A€KTPOIOB.

OCHOBEI aTOMHO-IMMCCHOHHOM crekTpockonuy. OnTHyeckas cxema npubopa u
croco0BI ONpeNeiIeHUs KOHIICHTPalyH

/iBa obpasua vedhTH, CTAHNAPTHEIN W AHATM3MPYEMbIF Maccoi mo 1 r pazbaBuny B
10 pa3s MeTHAM300YTUAKEHOM M PACIBUIAIM B [UIAMEHH ATOMHO-aBCcOpGLHOHHOrO
crekrpodoromerpa. Onrudeckad IUIOTHOCTH JIMHMH BaHAANS 71 obpasna ¢
M3BECTHBIM conepkaHmeM BaHaus 0,01 % cocrasuma 0,740 m gns oGpasua c
HOU3BCCTHRIM colepxkanueM 0,52, BEIYHCIMTE MacCOBYIO OO BaHAIUA B HEGTH.

BocnponssomumocTs. Kax OLeHUTS BOCTIPOM3BOIUMOCTE BEIIOIHEHHOIO AHATH3A?
CyTb aMIEpPOMETPHIECKOro THTPoBanus. KpuBhe THTPOBAHHS, HX BAX U YCIOBMSA
TOILYYeHH.



Kaxue Buast snextpogon MCHOME3YROTCA B KOHAYKTOMETpUn? TIPHBEAUTE NIPHMEEL.
OcHOBHOI 3aKOH cBeTOMOrMOmER s, B Kakux METOAAX aHallU3a OH MCHOIB3YeTCS ?
A ompenenenms xeneza B KOHLICHTPUPOBRHHOU CePHON KHCIOTE B BHJe
CYTBGOCATUIMITATA HABECKY MOMEIAIOT B kon6y 100 M, 106aBIIOT HEOGXOmMMELE
PCAKTHBLI M NOBOAAT 1O METKM BONON. VsmepsioT ONTHYECKYIO NNIOTHOCTE B KIOBETE
¢ TommuHOH cnog 1 cm npu 420 wm (MONAPHBIN KO3(DHIIEHT CBETONONTOMEH ST
pasen 6000, Paccyurare Maccy HaBECKH KHCHOTEL AT aHANK3a €CJAU OITHYeCKas
ITOTHOCTE paeHa (1,435 a maccopas 7074 xeesa 0,005 9%.

[P I CN % |
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YITO TaKoe TOYHOCTH AHANM3A U KaK OHA OtlcHUBaeTCa?

2. Hapucyiite KPUBYIO  NOTCHUHOMETPHYECKOrO TUIPOBAHUS CONSHON u OopHoi
KHCIOTBL TIPH BX COBMECTHOM TIPUCYTCTRHM U OOBACHUTE e XOJ1.

3. ObocHyiite BEIGOpP MeTOTA ONPCAEICHNA KaJAMHs B CTOYHBIX BOJAX.

4. IlpuBeaute 3aBUCHMOCTE  MHTCHCHBHOCTH ATOMHO-3MHCCHOHHOM  JIHHHM  OT
KOHUEHTPALMK U YKAKUATE CMBICI BXOMIINX B HEFO napaMeTpos.

5. Jns npuroToBnenus CTaHIAPTHOTO pPAaCTBOPA IMPKOHMA HABECKY ZrOCl,.8H,0

Maccoit 0,3533 T pacteopuny B 100 MI consgol KUCIOTEL. B MepHBIe KonGm 50 M

nomecrann 1,05 1.2; 1,55 1,7; 2,0 ma CTAHIAPTHOTO PACTBOPA, MPHOABWIN PEAKTUB K

AOBCAM 10 METKA BOTOH. MI3Mepuin onTuueckie mIoTHOCTH OTHOCHTENEHO NEPBOTO

pacteopa. Iomyumnu onTuueckme MIOTHOCTH 0,10; 0,235; 0.33; 0,47. HaBECKY

IIMPKOHUEBOTO CrilaBa Maccoi 0,112 r pacTeopunu B xonoe 50 ma, oroGpamu 2 mu,

NOOABUIE PEAKTHR ¥ JOBEIH JO METKIL Hsmepunu onTudeckyio mioTHOCTS M OHA

OKasaimace parHoi (,32. Boruncnurs MacCOBYIO JOJTIO LIMPKOHUS B CIJIaBe.

I. UTO Takoe Ka4ecTBEHHB W KOIHYECTBEHHDL anamu3? Kakumu MeTomamu om
BhINOAHAeTca? Tpueeure npmvepsr. _

2. Hapucyiite kpupyo ROHAYKTOMETPHUYICCKOIrO TUTPOBAHNS CYNB(aTa MEJN B CONSHOIN
FUCTIOTRL pH MX COBMECTHOM IIPHCYTCTBUM THAPOKCHIOM HaTpusa, o0BAcHUTE ee
XO[.

3. Onrugeckas  cxema npudopa 11 POTOMETPHYECKOr0  aHaTH3A. Hasznauenpe
OCHOBHbIX V3JI0B.

4. Jlns oTipeenenys Kakux 5IeMeHTOR [eJeCo00pa3HO HCHONB30BATE IUIAMEHHBIH, 1S
KaKHX  — HCKPOBOM CIIOCOD  aToMM3AIMN IpoOBl B aTOMHO-3MUCCHOHHORN
CHEKTPOCKOIUMU ?

J. Jlns mocTpoeHus rpanyHpoBOYROTO rpaduka B MepHEe KONOH 250 MIT HOMECTHIIN
11;12;13; 14 w 15 M CTAHIapTHOTO pacTBOPa, comepkamero 1,25 Mr/vi MapraHiia
1 OKMCIMTH  Maprasel; 10 nepMaHranata. ONTHHECKVIO [IOTHOCTH H3MEPUITH
OTHOCHTENBHO pacTBoOpa, comepskamero 12.5 mr Mapraoia B 250 Mn v moayumim
onTHueckie mnotHocth 0,2; 0.4;, 0,6; 0.8 u 1,01, HaBecky pymet maccoii 05T
PacTBOpUIN 1 pasdaBmIn pactsop g0 1. B 50 ma (PUABTPaTa OKHCAWAN Maprauer;
AD NEpmaHraHara u pasdasmiy pactBop ao 250 mu. M3mepumu OTNITHYECKVIO
HIOTHOCTE M OHA OKa3anachk paBHoH 0,32, BEIYHCTHTE MaCCOBYIO AOJIIO MapraHua B
pyne.

PedTunr-xourposns No2
1. Kakue Bsi suaete Bumsr anammsa? Ipueenute mpumepsr.
2. Obocayiite BrIGOp MeToNA ONPENeICHs PTYTH B CTOYHEIX BOJAX.
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UYro Takoe paBHOBeCHBIH mHoTenunan? Kax M3MepuTh MOTEHUWAn UHIHUKATOPHOIO
OTEKTPOAA, YTOOR! €10 MOKHO OBITO NMPUPABHATE K PABHOBECHOMY?

Kaxoii HeTounuk aroMumszaimun HENeCo00pasHO MCIIONR30BATE U [IOYEMY JUIS ATOMHO-
SMHUCCUOHHOTO ONPENEeACHUS: a) Kanua B MPHPOIHON BOMe, 6) HHKeNs B CTalH, B)
JKenesa B soge?

Onpejennts MaccoBYIO NOMIO PTYTH B MOJIOKE, ecu Hagecky 10 r ozoamiu u 301y
pacTeopumu B konbe ma 100 mu. i amanusa orobpanu 10 Mn noay4eHHOro
PacTBOpa MOOABUNY HEOOXONMMEIE PEaKTHBEL, pasOaBuid 10 50 MI u H3MEPUITU
OHTHYCCKYIO TUIOTHOCTh B KIOBETE C TOMIIMHOK CHOA 5 CM, KOTOpas OKa3aiack
pagnoit 0,2. Jlns mOCTpOeHUs IpagyupoBOHOro rpa@uka B MepHble KONGH Ha 50
MILBBENH 2, 4, 6, 8, 10 M cranmapTHOTO pacTBopa PTYTH C KOHIeHTpaumeit 1 5r/mi,
NO0aBIIM HeOOXOMUMBIE PEaKTHBHI, HOBENH KONGH 10 METKH BOIOH M H3MEpIMIM
ONTHYECKYIO NAOTHOCTL B KIOBETE ¢ TOMMMHOM ciros 5 oM. [Toayuman onruyeckue
mnotHocty 0,25 0,4; 0,6; 0,8 u 1,0.

Kak wraccnumupyoTes MeTonn aHanu3a? [IpmBeauTe NpUMepsl GHOIOrHYECKIX
METOIOB aHANHU3a

Trrtbr mOrIoOmAK MUK CHCTEM B poToMETpIM.

CrpoeHne v NMpHHUMI TeHCTBHS (bTOPUACENSKTHBHOIO aMekTpoaa. O6aacTH ero
PHEMEHEHHSL.

B 4em pois aTomm3zaropa: a) B ATOMHO-3MHCCHOHHOM; §) aTOMHO-abCOpOUHOHBOM
METoJax amanm3a’?

Ilocne pactBopenus 0,25 r uyryna pacTeop paszbasnnm 1o 100 mr. B 1pu MepHEle
KonOp! Ha 50 M momMecTHiIN Mo 25 MI 3TOro pacTeopa M A00aBUITH : B MEPBYIO
KOOy CTaHNapTHEIM pacTsop, comepwammii 0,5 Mr TUTaHa, J00aBWIM HepoKcun
BONOPOAA, BO BTOPYEO — NEPOKCHI BOJOPOMA, B TEPTHIO ~ BOAY (HYJEBOIM pacTeop).
PacTeopel pasbaBuin 10 METKH BOAONH H (hoTOMeTpHpOBATH ABa MEPBEIX PACTBOPA
OTHOCHUTEIBHO TPeThero. IloNydnmy 3HaYeHus ONTMYEeCKOH MIOTHOCTH: Agior =
0,65, A, = 0,25. Paccuuraiite MAcCCOBYIO TO0JIIO TUTAHA B YYIyHE.

AHaauthveckuii curran, Ilpusemure IIPHMEPBI  aHAIHUTHYECKMX CHTHAJIOB B
PasIUYHBIX METOAX aHalu3a.

Homsporpagusa. Cyts Metona. Dnexrponst. O6nacty NPYMEHEHM.

Kaxk BeiOuparor ycmosus nporeserms aMIICPOMETPUYCCKOTO TUTPOBAHI?
ATOMHO-a0COPOIIOHHA CTICKTPOCKONUS. ONTHYECKaR cxeMa npubopa. Crocoow
OHPECTEHNA KOHIICHTpauuy. O0acTH HCITOTB30BaAHNS

Onpenenars MaccoByo JOMO CTPOHUMS B MOJIOKE, et Hasecky 10 T ozonuan u
301y pacTBOPHAN B Ko0e Ha 100 Mn. Jlna anamusa otobpaan 10 M [OTYYSHHOTO
PacTBopa 1o0aBUIN HEOOXOAHMEIE PeaKkTHBEI, pasbasuny g0 50 Mn U MsMepuIH
ONTHYECKYIO ILIOTHOCTh B KIOBETE C TOAIIMHOH cnog 5 cm, KoTopas oKa3ajiach
paeno# 0,1. Jlna mocTpoenus rpaxyupoBodHOro rpaduka B MEpPHEIE KOJOHE Ha 50
MI BBETH 2, 4, 6, 8, 10 Mit cTangaprHOro pacTeopa CTPOHIIMA ¢ KOHLEHTpanuei ]
MKI/MJI, NOOABHITN HEOOXOMMMEBIE PEAKTHUBBI, IOBEIH KONGHL 0O METKHU ROAOH u
H3MCPHUITH OMMTAYECKYI0 MIIIOTHOCTE B KIOBETE ¢ TOAIMMHOM CAOS 5 oM. Homyuwan
onruHeckne wiotHocTn 0,15 0,2; 0,3; 0,4 u 0,5.

Yro Ttaxoe msbuparembuocTs MeToma  amammza? Ilpusenure  npumeps
H3OHpaTETHHAIX METONOB.



ATOMHO-2MHCCHOHHBIH MeTon anammsza. CyTe MeTOa, 001aCTH UCTIONB30BAHMUA.
OcHoBrl morenmomeTpuy. Diextponsl. CrnocoSsl onpeneneHus KOHUECHTPAITHY.
ObmacT NCIONb3OBAHM.

Ilepeunciure OCHOBHBIC THIB aTOMM3AaTOPOB M HCTOYHMKOB U3JIyYeHHUS CBeTa,
UPAMEHAEMBIX B aTOMHO-a0COPOUMOHHOM METOAE AHAIN3A.

PaccunraliTe MaccoByl) Om0 Kemeza B MOJOKE, ONPENEIAEMYIO METOIOM
aToMHOM abcopOumu. Hasecky monoxa 10 r pasbapwim Bogod ao 200 M u
PacIIblIANG - B IIAMS  TOPEAKH aTOMHO-abCcopOIMOHHOIO  creKTpodoToMeTpa.
IHomyymnu 3HayeHne OMTHYECKOH IUIOTHOCTH 0,35, a npum pacusUIcHER
CTaHAapTHOTC PacTBOPA XKeJe3a ¢ KOHIeHTpauuei 1 Mxr/mm — 0,34,

BEIBAIOT s M36MpaTeNbHBlE METOMNBE aHanu3a yauBepcaNsHEIMU? Ilpusemute
IPUMEPEL.

QortoMeTpudeckuii MeTon aHanuza. CyTh METO, OGMACTH HCTIONB3OBAHHS.

Y10 ABNAETCS AHATUTMYECKHM  CHTHAIOM B noasporpagun?  Hapucyiire
BNCKTPHYECKYIO CXeMY NoNsIporpada.

ATomHO-abcopbunonnas cnexTpockonud. Kakye nerounmky W3/yYEHMSA CBETA 3J€Ch
HCIIOTB3YIOECH ¥ ITOYeMYy?

OnpeennTs MAacCOBYIO O0OMO MONAUGHEHA B cyxodpykTax, ecim Haecky 10 r
O30/ 1 301y pacTBOpuiM B koibe Ha 100 ma. Jias awmammsa oroGpamm 10 ma
NOJIYHICHHOTO pacTBOpa N0OABHIA HEOOXOAUMBIE PEAaKTUBEE, pa3baBuAM 10 S5O Ma u
M3MCPUIM ONITHMECKYIO IUIOTHOCTh B KIOBETE € TOMMMHOM c¢nos 3 oM, KoTopad
OKasanacs pasHoM 0,2. s mocTpoeHus IpamyHpoBOYHOrO rpaduka B MEpPHBIE
xonGel Ha 50 mu BBemu 2, 4, 6, 8, 10 M7 CTaHZapTHOIO pacTBopa MonuGIeHa ¢
KOHueHTpaunedi 1 MKr/MiI, D00aBUIH HEOOXOAUMBIE PEAKTHBEI, AOBENH KOIGBI 10
METKHI BOAOW ¥ U3MEPHITM ONTHYECKYH0 MIIOTHOCTh B KIOBETE ¢ TOALIMHON ClIOS 3 CM.
Ionyyunu ontrueckue nnotHocta 0,2; 0,4; 0.6; 0,8ul,0.

UTo Takoe UYBCTBUTENBHOCTH METOJA  aHANIU3A? [lpuseante mpumeps
YYBCTBUTE/ILHBIX METOIOB dHAIIN3A.

Croco0pl onpeneneHus KOHIEHTPALHY B potometpun. OONACTH MCHOIB3OBAHUA
tboToMeTpun. '

JUI% Uero My KHEI KpPHBEIE TOTEHIHOMETPHYECKOTO TuTpoBanua? Mx pume wu
00paforka.

Kakue OCHOBHEIC THIBI WCTOUHHKOR W3IYYEHMA B aTOMHO-a0COpOIHOHHON
CHOEKTPOCKONMH BaM U3BECTHRI?

Hasecky miaBenepoit kuciaorsr HyCyO042H,O wmaccoil 06000 r pacTBOpUIN B
MepHO# Konbe BMecTuMOocTERO 100,0 M. Ha moTeHNMoMeTpHYecKoe THTPOBAHHE
20,00 mn nosydeHHoro pacreopa mipacxonoeand 18,34 mn THAPOKCHOA HATPHSA.
OnpenenuTs MOAAPHYIO KOHLUEHTPALMIO PacTBOpa IHAPOKCHIA HATPUS.

UTo Takoe SKCHpeccHOCTH MeTona anamu3a? IIpuBemuTe TIPHMEPBI 3KCIPECCHBIX
METOIOB aHaH3a.

Onrudeckas cxema npu6OpOR M1 H3MEPEHNI ONTHUECKOH TAOTHOCTH 1 Ha3HAUCHH e
B Hel OCHOBHEIX Y3JI0B.



3.

4.

Kakas Bemmumna ABNSETCA aHATHTHYECKMM CHIHATOM B noteHunoMeTpun? Kak ee
H3MEPAIOT?

Kaxoii MeTosx - aToMHO-IMUCCHOHBEIH Wi ATOMHO-a0CcOPOIIMOHHBIH LienecoobpasHo
MCTIOMB30BATE A1 KaUeCTBEHHOrO aHanm3a? [louenmy?

B CTAHAAPTHEIX PACTBOPAX CONH HATPHA C xonuentpauuen 0,1; 0,01; 0,001; 0,0001
M 6BUIH H3MepeHBI 3MEKTPONHBIE TOTEHIHAIDI HATPUHCEIIEKTUBHOTO 3NEKTPOAA
UTHOCHTENLHO XTOPHACEPEOPAHOro 3ACKTPOAA ¥ NIONYYEHE! CICAVIONUE 3HATCHIS
100; 46,0, -7,00; - 60,0 MB . Hagecky obpasua maccoit 0,2000 T, COOEpKaniero
HATpUH, PacTBOPUIM B BOJE M ofmeM goBemd 1o 100 Mo Wzmepunm snextposmii
HOTEHIMAT  HATPHHCENCKIHBHOTO  3IeKTPOMa, TOIYYAIA 3HAueHHe 60 B,
Beraucnuts MaccoByio aomo HaTpus B o0pasie.

Peiitunr-roaTpoan Ne3

1.
2.

[ .53

Hem onpenengercs KOARICCTBO 3HAYANMX IUGD B KOBEUHOM Pe3yIbTaTe aHaI3a?
ATOMHO-a6COPGLIMOHHBII METO aHANM3A. OITHYECKAS cxema npudopa, HazHaueHue
B HEH OCHOBHBIX y370B. O0IaCTH UCTIONL3OBAHIA.

B dem paznnuve mpsMoi # KOCBeHHOI noTeHmmoMeTpun? [lpuseaute npumepsr mx
MCIIO/IB30BAHNA.

Coopmymupyiite ocHOBHO# 3akoH CBETOMOTNOEHNS. O07aCTH €10 HCIOAB30BAHNA.
B crammapTrEIX paCTBOpaX COMM HATPHUA ¢ KOHLEeHTparueit 0,1; 0,01; 0,001; 0,0001
M 6w m3MepeHsl SIICKTPONHEIC MOTEHLUAEL HATPUNCEIEK THRHOTO JIEKTPOIa
OTHOCHTCIIBHO XNOPUIACEPEOPSHOTO 3IEKTPOAA U TIOTYUSHE CEeTYIOIUE 3HAYCHMA
100; 46,0; -7,00; - 60,0 MB. Hapecky obGpasna maccoi 0,2000 r, coaepxamero
HAaTpuH, pacYBOPWIM B BOJE M 0OBheM J10Benn 10 100 ML Usmepunn anexTpoameLii
IIOTEHIIAATT  HATPHIICENEKTURHOTO SIICKTPpOAa, MNONYYWIH 3HaveHume 60 MB.
Beramcantes Maccoryio momo HaTpus B 00pasie.

Tourocte ananmsa. MoxeT Ju GbITH X0pomias BOCIPOU3BOAUMOCTh, A pe3yNbTaT
AHAIM3A HEHPaBHILHBIM? _ '

OCHOBHOH 3aKOH CBETONOIVIONICHHS H METOIbI aHaNM3a, HCIOIb3YIOIIHE 3TOT
33KOH.

HTo TaKoe MOHOCENEKTHBHbIE SIEKTIPOIBI M TAE OHHM UCIONB3YIOTCA? Tlpusiun ux
JACHCTBUSA.

B gem cy1s mudbepenimansnoi dorometpru? Kak onpenensercs KOHIICHTPALIU B
ITOM CIIOCOOE U B KAKOM CAYYde OH IpUMeHAeTCs?

B cranmapraeix PacTBopax conu mMeau ¢ Kouuentpaumeii 0.1; 0,01; 0,001; 0,0001 M
OLBUIM  MSMEPEHBI 3MEeKTPOIHEIE MOTEHIMANEL MEIBCENICKTHBHOTO  JNEKTpona
OTHOCUTENBHO XTOPUACEPeOPAHOTO 3ACKTPOA | [IONYYEHET CIEIYIOIME 3HaYCHUS
100; 46,0; -7.00; - 60.0 MB . Hasecky obpasia maccoii 0,2000 r, comepxamero
MCIb, PacTBOPHUIN B BOLE M 0OBeM noBenu 10 100 mi. Wsmepunn 3nexTpommetit
HOTCHIHAT MEABCENICKTHBHOTO YISKTPOAa, MONYYMIM 3HaueHke 60 MB. Brraucante
MacCoBYIO AOMIO MEIX B 06pasle.

dre  Takoe rocyaapcrBeHHBIe CTaHAApTHBRIC  OOpasuel? g 9ero oM
HCTIOJIB3YIOTCS?

MeTonrt aToMHOMN CHEKTPOCKOTIAH, OCHOBEI METOA0B, 00JaCTH HCIIONHIOBAHUS.



100; 46,0, -7,00; - 60,0 MB . Hapecky ofpasna maccoii 0.2000 r, comepskantero
KalIMi, pacTBOPIMIIH B BOJE B 0GBeM Josean g0 100 mn. Usmepunn DNEKTPOIHRIN
OOTCHIMAL - KANMMHCENEKTHBHOTO  BIEKTpOJa, nony4unu  3Hauenue 60 MB.
BBrumciuTe Maccoyo nomo kamms g o0pasme.

Y

Tounocts ananusa. Hazosute n3pecTibie Bay CaMBIC TOUHBIE METOAB! aHATH3A.

2. ATOMHO-3MUCCHOHHBIIT NIaMEHHOGOTOMETPUYECKUI MeTOT aHaM3a, CYTh METOHA,
00JIACTH HCIIONB30BAHNS.

3. Ilpsvas m xocseunas MOTCHIMOMETPHA. Criocolri oNpenenerHus KOHLEHTpaiuy,
0071aCTH HCIOTB30BAHIA.

4. Kakwe npuemn OIPEICNCHNA KOHUEHTPAIMY HCTIONA3YIOT B boTomeTpun?

5. Paccunrate  komuenTpaimio YKCYCHOI  KHCIOTH  (MI/m) 1o pesyIbTaTamMm

IOTCHIHOMETpUYECKOro TaTpoBadus 10,00 M1 31O Kucrnoter 0,1000 M

PaCTBEOPOM I'HAPOKCHAA KA.

V(KOH), mn 15,00 18,00 19,00 19,50:19,90 20,00 20,10 20,50 21,00

pH 522 571 6,04 635 7.05 8,79 10,52 11,22 11,51

Bonpocer k axzameny

1. TipyBeaNTe NPUMEDLI AHATUTHYECKHY CHIHANOR B PasAMYHBIX METOMAX aHANH3A.

O 4em roBopuT HaaKuMe Tpex ckaukor Ha KPUBOH TUTpOBaHyun?

3. Mpeanoxure cxemy MISHTUPHUKAUMN KATHOHOB KanbLus, Oapus, amoMubus W cahHua,
HEXONALIMXCHA B CMECH.,

4. B Kakux ciyuasx npuMeHsioT obpaTHoe TuTpORaHYE.

5. K KMCTOMy pacTROpY uoguaa xanus opubasunu 20,00 mn c(1/5 KMnQy) =0,1133 M u
BLIIETMBLUMHACS Hon oTTuTpoBanu 2590 Mmn PacTBepa THOCYNb(ATa wHaTpua. Paccamrtath
MOJIIPHYIO KOHLEHT PALHIEO SKBUBARGHTA PaCTBOpa THOCYNbdaTa HaTpusa.

>

Hro Takoe usGuparempHocTL MeToMA aHaTu3a® TTprBesnTe NpuMepsl M3GUPATETBHBIX METOROB.
Paccunraiite pH 0,05 M PacTEOpa CepHOH KHCIOTHL.

3. Npemoxure cxemy MACHTUPUKAUIY KATMOHOE aMMOHHS, Kallnsg, Maruus, alioMueds W
aenesa(fl), naxonsumxces e cmecH.

4. B xakux koopmunara CTPOAT KPHBEIC THTPOBAHWSA B PA3NTMUHBIX THTPHMETPHYECKIX MeTonax
aHanuza?

5. Tlocne pacreopenns uementa maccoii 0,5020 r u oTaeneuns KPEMHHEBCH KHCTOTBI 3Kene3o
BOCCTAnOBHIK 00 NABYXBANEHTHOrO K OTTUTpoBAnu (5,41 mMn pacTeopa AuxpomMara kanug {T=
0,00500). Boiuucnurs MacCoBYIO 10110 (%) Fe ()5 B uemenre.

1. BLiBaior nu n3bupaTenbhble MeTOML aHaTN3a YHuBepcansheiMu? Ipheeante ripuMepuL.

2. MoxHo nu paznenpho OTTHTPOBATL CEPHYH) W CONTHYIO KUCAOTHL MIPH HX COBMECTHOM
npucyTcTBun? Hapucyiite kpusyto TUFPOBAHHA.

3. Tpennomure cxemy MIEHTHDHKALMN KaTHOHOR kobaneTa, weneza(lll), HUKENA, antoMUHU,
HaXOMAWHXCS B CMECH.

4. Kak 3apucur Benuuuha ckauka [IpH KROMINIEKCOHOMETPHUECKOM TUTPOBAHHH OT KOHCTAHTA]
YCTOHYMBOCTH KOMNIEKCHOMO COCHMHEHUA, TEMOEPATY Prl, KOHIEHTpaLku v pH cpepibr.

5. Hna onpeneneuus CONEPKAHUA STHIOBOrO COMPTA B KPOBH Npoby maccoii LO0 r noakucamnu

a30THOR KuCnoTOW u sobasuau 25,00 mn 0.0200 M pacTeopa AUXpomaTa kanus (nNpu 3ToM

STAHON  OKMCIMACA 00 YKCYCHOH  KucnoThl).  MaGrirok AYXpOMATa  OTTHTPOBANH

HONOMETPHYeCKN, 3aTpaTus 22,25 mi 0,0200 M pacteopa THOCYNbaTa HATPHA. BeluucauTs

KOBUERTpauMIO 5Takona 8 kposM {mr/n, Oteer; 0.6335 Mr/1)

b=

1. Kakosa pome aTomMi3aTopa B aTOMHO-3MUCCHOHHOM 1 GTOMHO-aBCOPOLUMOHHOM MeToax anant3a”?
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Kaxoit 13 cnexTpockonuueckux MeToIor 066410 UCHIONB3YIOT 1711 KAYECTBEHHOrO AHATH3A N NoYemy?

Kakomy crmexTpockomuueckoMy metony suw oraanpnTte NPeanouTeHne U MoueMy TIpH OnpejeieHun dieHona s
CTOYHBIX BORAx?

Hagecky cnnasa menn 0.1000 r pactsopuny B kncnote M MEpeHecin B KoMDY BMECTHMOCTLIO 250,0 mn. [lna
avannza orodpany 5.0 Ma B KOIOY BMECTUMOCTLIO 30,0 mn, 200a8uNH HeoOXOIHMbIE PEAKTHBLI W JOBEAW 10
METEH BOROR. ONTHYECKAd MIOTHOCTE NOTYYEHHOIO pacTeopa pasHa (.350 npu mnuxe Boanel 520 UM ¥ Inane
K1oBeTH H) My, ONTHYSCKAN NICTHOCTL CTAHAAPTHORO pacTeopa memm C KoHuenTpauded 10 mxr/sn, usmepesnas
B dHANOTHYHBIX YCIOBMAX, pasHa 0,193, BrivpcnuTs MaccoBYI) NONK MEAM B ChNAEE.

Bennyuna aToMEOr0 nornowenys kKagMus B cToYHON BoIe COCTABMNA 0,633, @ BeNuYHHa ATOMHOTO NOTTOMEHUS
CTAHNAPTHOTO PAacTBOPE KaaMUA € KOHURHTpauwedl 3 Mxr/ma cocTapuna 0.508. Haiinute KOHLEHTPALMIO KaIMUA B
¢TouHol Bode (Mrim).

B vem npunumnmansroe pasidume B onTuueckol cxeme CnexTpOdOTOMETPOR H (OTOKOIOPHMETPOR?

Kaxue cnexTpocKonHueckie METOAB MOKHO HCNONL30BaTh 107 AHAIH3A 63 npodonoareTosku?

Kakomy crextpockonuMeckoMy MeTony Bl oTaamuTe OPENOYTCHUE U TOMEMY NPY OTIPEHENEHHH UMHKA &
NPHPONHLIX Boaax?

Hapecky crann maccoii 0,5000 r pacteopuin & xonde sMecTHMOCTbIO 50.00 mu. Hee ApoGul no 20,00 wma
AIOMECTHIK B KOOl BMeCTHMOCTRIO 50,00 Ma. B onmy xonby nobasunu pacTeop, conepxamuit 000300 r
Banannua, B 06e KoIGul NPUNMIK TEPOKCHA BOAOPOIA ¥ NOBEMN 10 METKH. BIMMCTUTD MACCOBYH) A0T0 BAHAAKS B
CTAN, eCAH NP POTOMETPHPOBAHKHN PACTBOPOB MONYHUNH CIEAYIOLLME OTFTHIECKHE MIOTHOCTH A, =0,200, A,
={,480.

Jea ofpasua vedyTH, CTARAAPTHLII K AHAMKH3UPYEMBIH Maccol no | r pasbaenny B 10 paz MeTHNM3OGYTHIKSHOM 1
PACTBIUIN B MNAMEHH aTOMHO-A0COPOLMOHHOTO CreKTPOgoToMETPa. ONTHUECKAA MIOTHOCTh NHHMH BAHAINA
ang obpasta ¢ MIBECTHBIM codepimanueM saHagus 0,01 % coctauna 0.740 W ans 00pasua ¢ HeU3BECTHBIM
conepxaniem 0,52, Berunennts MaccoByro 00O Bakains B HedTy.

[lpuBeneT M0 K YBENHYEHHIO HYBCTBHTCNLHOCTH ONPENLNEHHS YBETHUCHHE HHTEHCHBHOCTH WCVCKAEMOro CBeTa
HCTOYHUKOM H3NTYYEHHT B POTOMETPUYECKUX METOAAX aHann3a?

Kak uzMeHHnoch NpoIyCRakkue, eCJIH ORTHYLCKAd MI0THOCTL YBEAHYHBACTCR B 2 pa3a‘?

Kaxomy cmexTpockonuueckomy MeTomy B OTAAIMTE NPEANOYTEHHE U NOYEMY MPH ONPESeASHHM 0103 B
KoHcepBax?

s onpefeneHus HUKeNs ¢ AHMETHIMAHOKCHMOM HaBeCKY CTany pacBOPUAN ¥ pazdaeuau pacTop 1o 100,0 ma.
K 5,00 ma pacTsopa no0aennN Heobx0aMMble peaxThesl, pazdasunn BOLOH 10 50,00 mn 1 GoTomerpHpoBain npH
ANpHE BOHBL 470 BmM 3 TOoMuMHe NoroWEIOmErD crog 10 MM (MonApHbIH KO3GMALMENT CRETOROTOMEHA
paser 13000). Bbraucnute maccy HaBecks CTalM ANA aHanu3a. €CIM ONTHMATLHOE IHAYEHUE ONTHMECKOH
MNOTHOCTH pasHo 0,435 1 Maccosas Ao HUKERA B CTANM pasHa 0,5%.

Hea oGpasua sedH, cTannapTHsil 1 AHANH3KPYeMBIH Maccol 10 1 1 pasbasunn & [0 pas METUAHZOGYTHIKEHOM 1
PACTIGIANIA 8 NNAMERY aTOMHO-aBCcopdunokHOre crekTpodoToMeTpa. ONTHYECKAS NIOTHOCTL THHMN BaHAIMs

- O7ts 00pa3ua ¢ MIBECTHEIM CONEPIKAHMEM BAHALMA (.01 % cocraruna 0,740 u ana 00pazia © HeW3BECTHRIM

conepwanneM 0,52, BrIguciuTe MACCOBYIO DOMH BAHAMHS B HedTh,

lNpusenet nu K yEeMMYEHHIO UYBCTBUTEILHOCTH ONpPeleIeHus YBENHYEHHE HHTEHCHBHOCTH CBETA, UCIYCKAEMOro
HCTOMHHKOM U3NTY4EHNA, B aTOMHO-adcopButoHHOM MeToAe ananuza?

Kax u3sMennTes onTHYecKan IIOTHOCTE, €CTH NPOMyCKas e YBENMYHTCA B 2 paza’?

Kaxomy crextpockomuyeckoMy MeToay Bbl oTIanuTe MPEONOYTEHAE W FIOYEMY TIPH ONPENeNieHHH aNiOMUHHR 8
NUTLeBOH ROIE?

Ilpi enpegenenuy maprakua B cnjase MeToaoM N0Gagok Hasecky maccoll 0.53000 r pactopuan v pasdasuin
pacteop 10 200.0 mn. OTofpany YeThipe 0AMHAKOBDBIE NOpUHK pacTBOPA M K KKGOH NOpUMH H0DABUNY papHbLie
00bEMbI  CTAHZAPTHEIX PACTBOPOB Mapradua, comepwamumx 0; 2; 4; 6 mxr/wn mapranua. Ha atomno-
abcopbunonrom cnekrpodoTomeTpe HIMEPHIIH ONTHYECKYH) NIOTHOCTL [N AHANMTHHMECKOHR NUHNK 279 48 um,
PAaciibllIAA PACTEOPLL B TNIAMS RUETHICH-BO3AYX. TTONYYNAM COOTBETCTREHHO BENHYMHLI ATOMHOIO HOFIGLIEHHS
0,225; 0,340; 0,435; 0,570. BLlMucnuts M2CCOBYIO HOMH0 MApPTaHlUa B CrinaBe.

CaMble HE3Ha4UTENbHBIE CNeALl MEAM CHMABHO HIMEHSIOT BKYC CAHBOYHOrCe Macxa. [lpeanokure Giud u3
CLEKTPOCKONHYSCKNX METONOB L1isl OBICTPOTO ONPeneneHna Menn B mache. Kaxoti sua 08paboTky HeoOX0oaMM ans
TOLrOTOBKM Q0pasUa K ananqay?

Boenpocwr ana CPC
1. aiiTe oupenenenne aHATUTHYECKON XIMHH KK nayku. Ee npenmet, uenw, sanaun.
2. Kax cpg3ana HayKa "aHaTHTHYECKAs XUMUS" C HH3HBIO COBPEMEHHOIO ODLLECTRA {HAYKOM,

TIPOU3BOICTBOM, OKPYKalOUIeH Cpelot, MeAULIMHOM, KAUECTBOM KH3HH).

3. Hazoente OCHOBHEIE ST PASBHTHA AHANWTHIECKOH XHMIH,



4. Kax BBl onpemennute aHANMTHYECKHE 3agAum (oGBapyXeHne, MACHTHQHKAIHA,
OIPERENCHNS, TecTUpoRanue BeiwecTB)? (OObexTH aHamza (TBepAble. KHIKHE, razoo0pasHele,
[ITa3Ma; MAKpO- 1 MUKPO- ; OPraHuyecKue i HCOPraHHIeCKHe, OIU3KAE H yIATEHHEE).

5. Tlo xaxnm MpUHUANAM KIACCHOHUEPYIOT METOIB AHATHTHYCCKOH XHMMH (xuMHuecKHe,
busmueckue, Gmomormdaeckue:; oOHapyx)eHns, MAeHTHQUKALIH, OfIpEACNICHUA, pa3jiecHus U
KOHIEHTPHPOBAHNS, THOPUIHBIE ¥ KOMOWHUPORAHHBIE, NPAMEIE U KOCREHHETE MeTonr1)?

6. Meton u metommka. MeTponoruyeckue [HapaMeTpbl METOAMKH. HPOJOIDKUTEILHOCTS,
TPYZOEMKOCTH, CTOMMOCTE, IPHOOpHOE 0fecnedeHne.,

7. Jlafite ompesenenwe METPOTOrHYECKUX XapakTepHCTHK  METOJ0RB  ONpelcieHus
(9YBCTBHTENBHOCTS,  Ipefiel  OOHAPY)XEHWS,  JMANA30H ONPENENASMBIX  COIEpIKaHHIL,
BOCHPOH3BOIMMOCTE, TPABKALHOCTS, H30HPATETEHOCTS).

8. NaliTe onpeeIenue DOHATHIO AHATHTHYECKAS CTyKDa.

9. Oprasmzanms aHATMTHYECKOH CryibH H ee (GyHKIMM: KOHTDPOIb TEXHONOIHYECKHX
HNpOLECCOB, MOHUTOPUHL OKPYKAFOIIEH Cpembl, 3/M0POBbS HACENEHHMS, ClyxGa KOHTpOdd 3a
XPEHCHACM  OPOIYKIMH, ONEPaTHBHBIA KOHTpONb. Ceprudukalids HOPONYKUMH H XHMHYECKHI
aHamms.

10. Ilpusmume! yrubHKarue 1 cTaHaapTH3atii ARATHTHIECKHEK METOI0B.

11.00ecrievenye XUMHYECKOTO AHATH3A: XUMUYECKIE PeaxTHBE], knaccudukanua, obuas
XapaKTePUCTHKA, CTENEHb YHCTOTH, OYUCTKA.

12. Mepras nocya, ee rpaayipoexa.

13. Anamurtuueckwe npuboper: obuas XapakTepucTuka u TpeboBaHMa K HUM; Kiacc
TOYHOCTH, IOBEPKA, TPalyHpOBKA, COUYETAHHE ¢ MUKpOMpoNeccopary u IBM.

14. AnamurHdueckoe NPUBOPOCTPOCHIE, €ro TeHIEHUHH (OnOUHO-MOTYTBHBIN NMpPUHINMI,
ABTOMATH3AIMA, MAHUATIOPU3aLKS U 1p.)

15, Mcrounwker  mEQOpPMAUMM N0  aHAIMTHYECKON  XHMHN: NeproANYEcKas,
MOHOTpatnaeckas, yueOHas JIuTepaTypa.

16. MexnyHapoIHbIe ¥ OTeYecTReHHbIE COOGIIeCTRA AHATTHTHKOR. Pexomennanun MHOTTAK
10 AHAMUTHYECKOM XHMHH.

17. Tlepequcnyure MeTpONOrHEeCKUE XAPAKTEPHCTURH METOAOB XHMHYECKOTO AHATH3E,

18. Yxamure dKBMBaNeHT, $akTOp SKBHBATEHTHOCTH M MOISPHYK) MacCy JKBHBAjeHTa B
CACAYIOUINX PEAKITHIK

H3PO4 + KOH :KH2P04 +HQO,

H;PO, + 2KOH = K,HPO, + 2H,0,

H;PO4 + 3KOH =K3PO:s +3H,0,

H,C,0, + 2KOR = K.C,04 = 2H>0,

2KCN + AgNQO; = KAg(CN), + KNO;,

CuSQy +2KI = Cul + 17215 + K280y,

2KMnO; + 5H,C204 + 3H,80, = KoSO4 + 2MnSOy + 10CO; + 8H,0,

4KMnOy + 5As,0;5 +12HCI = 4KCl + 4MnCh + 545,05 + 6H-0,

FeCl; + TiCl3 = FeCl, + TiCl,,

SnCl +F62(SO4) + 2ZHC! =8nCl, + 2FeS0O4 + H,80,.

Hepeuenn rabopaToprnix paGor

1. llpyroTosiieHne pacTBOpa KMCIOTH H €70 CTaHgapTH3alMS.

2. TaTpuMeTprdecKoe ompeaeleHne meToYd u KapbOHaTa HATPHS OPH KX COBMECTHOM
HPACYTCTBHH.

3 IlpuroTosnenue pacTeopa THOCYIBdaTa HATPUA ¥ €X'0 CTaHIAPTUIAIHUS,

4.MonoMeTprYecKoe OnpeecHIe Me.

5I1purotosnenue pacteopa 3/TA u ero CTaHZAPTHIAITHS.

6. KoMnekcoroMeTpuaeckoe ompenenenye miHKa.



7.KommrexconomeTpugeckoe OTIPENENIEHHE KECTKOCTH BOJEL
8.0mpenenerye pH pacTRopos.

9. KonnykroMerpuuecknii ananms cMecH CEPHOH KHCITOTH! U CyIhbara MeJim.
10.@oToMeTprueckoe OUPETENCHKE Kene3a ¢ CYAbPOCATUIMIOBOH KHCIOTOM.
11.0mpenenexue Menn B BrIe aMmvuakata mnddepernuansHoi poroMeTpreis.
12.@otoMeTprdeckoe onpenenenue HuKes.

13. MonomeTpryeckoe onpenenenne (QTOPHIOR HIIN HATPATOB.
KYpCa CTYRCHTEI CHAIOT KOIIIOKBHYMBI M KOHTPONBHbIE PaGOTE]
MHANBHIYATERO IO MEPES BAITOIHEH S na0opaTopHeIx paboT AaHHON TEeMBL:
1.06umme BONpPOCK aHANHTHYECKOH XHUMUH.
2. THTPHAMETPHHYECKHE METOIBI AHATTHAA,

3. OMEKTPOXUMMYECKHE METOIBI AHATN3A.
4.CHexTpocKonMYecK e METOL aHAA3A.

Ho Teopertrueckum pasmetan

7. YUEBHO-METOITUYECKOE U HH®OPMAIMMOHHOE OBECHEYEHNUE

aHaNUTUYECKOW XM "
BNINKO-XUMNYECKIM MeToqam
aHanmaa  Yued. nocobre !/
.B. Tukyrosa, H.B.
OpoBbHulkan, AW, ApTemeHko
wAap. - M. - ABpug, 2012

rary.ru/book/ISBNG7
85437200759 .him!

JAACHAIITUHBI
’TVQ Hazeauue v BLIXOIHEE NaRHEle I'on Konnye Hamuuwe a Konmyecto |Ofecneue |
nn {(aBTop, BUA M3nARMA, H3NAHHM CTBO INMEKTPOHHOA CTYHEHTOR, HHOCTB
H3TATEBCTRO, H2AGHNS, A 3K3EMN oubnuoreke Bal'y HCNOAB3YIOIM [CTYARHTOR
KOAHYSCTRBO CTPARMIN) Nnapos : X YKa3aHHYH [mTepartyp
B DUTEPATYpY oi, Yo
Subano
TEKES
YHMERED
CHMTETa
|
OcHorHas nuTepatypa _
1 | Ananutuueckan 2012 |- http:/fwww studentlib | 20 100
Xnanst KonmyecTeeHHbIR rary.ru/book/ISBNO7
aHanua. PU3NKo-xMMUYecKne 85870421994 hitml
METOAb 2HANN3A: NPaKTUKYM
yuebHoe nocobwe /
XapuToHos 3.4, Lxabapos
A.H. Mpuropsesa B.KO. - M. :
PCTAP-Meauna, 2012. 120 c.
2 Cnpasoyhoe pykosoacTeo no 2012 - http:/iveww studentlib | 20 160




3 AHanuTHueckas xuMma : yued. | 2012 - hitp:f/www studentlib | 20 100
ANg CTYA. YupexIeduid BLcw., rary.ru/book
Apo. 00pasoEanys /ISBN9785769562921.
B.I.Bepwunun, W.B.Bnacoea, html
W. A. Hukudoposa. — M.
Uznarenscxufi LEHTP
«Aranemnsy, 2012. — 448 ¢,
J0o00IHnTEILHAY INTEpaTYPa
1 Kpncrwan [ AHanurtiudeckas | 2009 - hitp/fwww studentlib | 20 100
XVRMUA B 2 TOomMax. f nep. ¢ rary ru/book
aHrel. - M. ISBN9785947743890,
BUHOM. Nadoparopus himl
sHame, 2009 — N.1- 823 :
. T 2 -504¢ www.window.edu.ru
| OcHoBBI ananutTuveckol | 2007 3 20 100
2 xumup. B 2-x xu. /Tlon pen. '
FO.A. 3onotoea. M.: Bricui.
Ik, 2007,
3 Flpyrno T.®, Komuccapenkos hitp:fiwww . studentlib | 20 106
AA Penopos BA | 2010 |- rary ru/book
OnTHYecKie METOL aHanMaa: waww. window edu.ru
yHEBHO-METOANYECHOE
nocobue. - CI6.: CHiBrTYPn,
2010 52 ¢
Heunnopenko A.I1. ®uznko-
XMMHUYECKHE
(MHCTpYMEHTANBHLIE) METOAb] http:/fwww studentlib | 20 100
4 | aranuza. Diektpoxumudeckue | 2013 | - rary.ru/book
metoasl. [loTeHumomerpus u www.window.edu.ru
KOHAYKTOMETpHS: Yued.-
MeTon. nocodue / ITon pea.
B.B. Kupumnosa. - CII4.:
HHUY HUTMO; UXuET, 2013.
-3¢
Xenle T, Monsiporpacgus u | 2008 - hitp/Awww studentlib | 20
5 | BOfibTAMNEpOMETONS. rary ru/book/ISBN978 100
TeopeTuieckue OCHOBB ¢t 5947743579, hml
aHanuTU4eckas npaktuka / o _
www.window.edu.ru
nep. ¢ Hem. A B, {apmalis
u AW Kamenesa - M.
BUHOM. NabopaTopus
3HaHuia, 2008 - 284 ¢.

4




6 Xaputonos I0.A.
| Ananutimeckas XHMHS
(avanutnga). B 2 ku K, 2. [
Komugecteennoit ananus,
DCUBHKO-XUMIMECKHe
(H[—ICprMEHT&J‘lBHbIe) METO b
aHanuza. Yaebrur aas BV3os.
M.: Brrciuas Wikona, 2007, 616¢,

http:/Awww _studentlib
rary.ru/book

www. window.edu.ry

8. MATEPHAJIBHO - TEXHITYECKOE OBECHEYEHUE
JACTATUTAHL]

1. Teoperuueckmii Kypc,
JIERIHN: IPE3eHTANNH (IUCcK)
2. Opaxrakym
1. Becn 4HATHTHYECKHE, TEXHIYCCK e,
2. Cnextpodotomerp CD-46.
3. QoToxomopuMeTphI KOK-2, KOK-2MIT.
4. Howomeprr 1130, Oxcrepr, AKBHIOH.



Pabowas nporpamma mucnpmmmme COCTABICHA B COOTBETCTBHU ¢ TpeGoBanmamu PIOC BO 1o
Hanpasnermio 18.03.01 — xumuueckas mexnonozus,

PaBoqyio nporpammy coctapm A.X.H, podeccop & Ameand B.T.

Penenszent k.x.1., c.u.c. naboparopun Xumananuza GIHY «DenepansHELL LeHTp oXpaHs!

(/ !
Hporpamma pacemorpena n 0100peHa Ha 3ace anun Kadeaprr Xumun Bal'y,

IpoToKon Ne A or _5-&5. 20{;{ I.

XIOPOBES XHBOTHEIX » bomsiuaxoe J1.C.

3as. xadenpoti Xumun ff/ﬁ@fw Kyxtun B.A,

Paboyas nporpayvina paCCMOTpega ¥ 07I00peHA Ha 3aCeNaHuu YueBHO-MeTOMIIeCKoRk KOMHUCCHH

Harpaenenus 18.03.01.

Hpotoxor Ne 7 or 5- : 201111
KOMHCC
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Ipencenarens §78%1 { [\/ [Tanor 10.T.
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JIueT mepeyTepxuenns
paboygeii HpOrpaMMbl AHCIH IUTHHB]

Anamurrveckas xumins u pusnKo-xUMIUEeCK1Ee METOAB! aHaNH3a
PaGouas nporpamma omobpena Ha #A# G yaebusit roA
Ipotokon sacenanus Kapenpe N 77 op At roga
3aBeayroinmit /

Kagenpoit

PaGovas nporpasma onoGpeHa Ha S0/ 8/ & y4eOHEIH ron
Hporokon sacenanns Kagenpei No 7 ot 927 roaa
3aBeny ot

Katenpoit

PaGouas nporpamma 0R00peHa Ha A2/ 5/ 20 yueOHbBIH ron
HpoToxoa sacenamus Kaenpei Ne 7€ o1 Loz 49 roaa
3aBenyroHi

Kadeapoi




