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1. HEJIX OCBOEHUSA TUCIUILIUHBI

[lensro ocBOCHHA MUCHHILIMHEL ABNSETCH 0OyHeHHe CTY/ICHTOB TCOPETHYECKHM M TIPAKTH-
FECKHM OCHOBAM aHANMHTHYCCKON XHMUH H (H3MKO-XHMHUYCCKHX METOAAM AHATH3A 1 HIEHTH(DHKA-
[[HH BEIIECTB.

3ajava NHCUHITHHEL COCTOMT B TOM, YTO HA OCHOBAHHH HOMYYEHHbIX TEOPCTHYECKUX 3Ha-
HUH M TIPAKTHYECKOIO OBNAJICHUS MCTONAMH AHAIM3A, A TAKIKC METOMAMH pacdela pe3yiabLTaToR
SKCLUCPHMEHTA, CTYAEHTH MOLJH NPABHIBHO BBIOHPATE METONBI HCC/IeIORAHUS BELIECTB B COOT-
BCTICTBHH C MOCTABJICHHON Mepes Humu Mpobremoii, pa3paboTaTs cxemy amnamwsa, NPaKTUYCCKH
HOPOBECTH €TI0 H HHIEPTIPSTHPOBATD MOMYYEHHBIE PE3YIIBTATEL

B pesy.istare u3ydeHust TuCUMILIMEB] OGYYAOMMHCS TOTKEH:

- LOHHMATE PO XHMUYCCKOrO aHalu3a;

- 3HATh MECTO AUATHTHYECKOH XHMHH B CHCTEME HayK;

- BIIAJICTE METPOTIOMHYCCKHMH OCHOBAMH AHAIN3A;

“3HATE CYLICCTBO PEAKUMH H MPOLECCOB, MCIOL3YEMbIX B AHAIMTHYECKOH XHMHH, IPUH-
UMTIb! ¥ 0O/1aCTH HCITOJL30BAHHS OCHOBHBIX METOIOB XHMHUECKOTO AHATHAA,

- HMETb MPEJCTABICHHE 00 0COOEHHOCTAX 00BEKTOB aHA/IN3a;

- BIANIeTh METOAONOrHEH BLIOOpA METO/IOB aHATTH3A, MMETh HABBIKH X TPHMCHEHHU.

2. MECTO JHCIHHILIMHEI B CTPYKTYPE OIIOII BO

Jucuuninta « AHAIUTHYECKAS XHMHSA H PU3HKO-XHMHICCKHC METOLI aHAIH3a» OTHOCUTCS
K D230BOH 4acTH y9e6HOro IUIaHa TUCHHTITHH O HanpasncHUIO moarotoBku 18.03.01 texuomorus
u nepepaboTka noaMMepos (Ksarudukauus «GakanaBpy), HHPOPMAHOLHO B TOrHIECKH CBA3AHA
CO CIEAYIOILUMH JIUCHHUTLUIHHAMH:

- HCOPraHMIeCKas XUMHS (CBOACTBA HCOPraHHYECKHX BEMCCTB H XHMHYECKHX TEMEHTOR);

- OpraHM4ecKad XuMHs (CBOHCTBA OPTAHUYECKHX BEHICCTR);

- (pU3MvCCKan XuMES (TEKTPOXUMHUS);

- hH3uKa (ONITHKA, ATOMHAS CIIEKTPOCKOITHS, JEKTPHYECTEO);

- MaTeMaTHKa (METOABl MATEMATHYECKOMH CTATHCTHKH ).

3. KOMIIETEHUIHH OBYYAKIIErOCSI, ®OPMHPYEMBIFE
B PE3VJIbTATE OCBOEHHUA JUCLHILIMHBL

B pesysipTate 0cBOCHUs AMCUMILITARBL 00y HAROIIMIACS TOIKEH JEMOHCTPUPOBRATE CICIYIO-
LIME PE3YILTaTEl 00pA3OBAHUS:

- 3HaTh OCHOBEIAHAIUTHYECKOH XHMHUH;

* YMETE TPHMEHATE OCHOBLIBIE 3AKOLBL XAMEK P 00CYMTCHHHU TOYYEHHBIX PE3YIIETATOR,
B TOM THCIE ¢ OPHMCHEHHEM HU(POPMAIHOHHBIX 043 1a1HBIX |

- BJIAZCTE HABBIKAMU NHMUYECKOIO DKCTIEPUMEHTA, OCHOBHBIMH aHAIUTHYCCKUMH METOA-
MU HCCNETOBANHST XUMIICCKUX BELIECTB H MATEPHAIIOB;

- HMETB OLBIT PAOOTHI Ha CepHIHOIT allllapaType, MPHMEHACMOIL B AHATHTHYCCKUX H Gr3n-
KO-XHMHYCCKHX HCCJIC,I[QREIHHHX;

- BIAJICTE MCTOLIAMH PErHCTPALKK U 00PABOTKH PE3YIBTATOB XHMHUCCKHUX IKCIIEPHMEHTOR;

B mpouecce usydenns ucunnimnb: popMupyiotes CIEAYIOLME KOMIIETEH I HH;

¢ TOTOBHOCTL HCNONTh30BaTE 3UAHHMSA M CTPOCHHE BEIIECTBA, MPHPOABT XHMHYCCKON CRSAH B
PA3THYHBIX Kaccax XMMHYECKHX COCAMHCHUE [UTA NOHMMAHNA CBOHCTB MATEPHANIOB 1 M-
XaHM3Md XHMHYECKHX POLIECCOB, MPOTEKAOIUX B OKpYxkaiolem mipe (OT1K-3).



* CHoco0HOCTE MPOBONTE AHANHI CHIPBS, MATEPHATOR M TOTOBOM IIPOAYKUME, OCYILECTE-
JIATH OLEHKY pesylibraToB aHammsa ([1IC-10).
4. CTPYKTYPA U COAEPKAHUE JUCHHUTLIAHBI

OBwuast TPy A0eMKOCTb JIHCITHTLIHHEL COCTABIISET 5 3aUeTHBIX emuauL, 180 4.
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Pazpensr qHenunIAnB:
Beenenne

[Ipeamer aHamuTHIECKOH XUMUH, ee CTpyKTYpa. OCHOBHEIC AHAIMTHYECKHE IIPOOTEMbI; CHE-
KELAE TIpeacna OGHAPY KCHHS; TOBLILICHHE TOYHOCTH W H30UPATETLHOCTH, JKCTIPECCHOCTH anaiu-
3a. Buaer ananusa: H30TOnHBI, DTeMEHTHBIIL, CTPYKTYPHO-TPYIIIOBOH ((yHKUMOHATILHETI), MOTe-
KYTAPHBIA, BEUIECTBEHHEIA. DH3UKO-XHMHUCCKHE METOIbI AHATH3A.

Turpumerpuyeckue MeToanr anaHza

MeTomBl THTPHMETPHYECKOTO AHAH3A. Knaccudukauus. TpeGoBanus, IpeTbapIseMbic K peakiumn
B THTPHMETPHYECKOM aHalIu3c. BUIE THTpHMeTpHUecKux onpeneneruii. Criocodmr BBIPAKEHHST
KOHUCHTPAIHH PACTEOPOB B THTPUMCTPUH. JKBHBAICHT, MONApHas Macca JKBUBAMCHTA, MOJIIPHAA
KomueHTpauus. [fepsuynsle u Bropuvnbie cTangaprsl. OUKCAHATDL. BHIEL KPHBBIX THTPOBAHHSL.
DaKTOPLI. BIHAIONINE HA XAPAKTEP KPHBBIX THTPOBAHHA ¥ BETHIHHY CKaYKa THTPOBAHHUS B pa3-
T9HLIX MeTofaX. Touka sxeuBazenTHOCTH. CHOCOGHT OIpEaeeHns KOHEUHOMN TOYKH THTPOBAHHS
B Pa3/IM4HEIX METOdAX.

Kucnoruo-ocnosnoe TuTposanue. [ locrpoenne KPHBBIX TUTPOBAHUSA. BIMAHHE BETMUUHET KO-
CTaHT KHCIOTHOCTH HTH OCHOBHOCTH, KOHIICHTPAIIHA KMC/IOT HJIH OCHOBaHHIA, TEMIIEPATYPhI Ha
XapaKTep KPUBBIX TUTPOBAHHA. KHCIOTHO-0CHOBHOC THTPOBAHKE B HEBOAHBIX cpemax. KucnoTio-
OCHOBIbIC HHAUKATOPET. [[OrpeIHOCTH THTPOBAHHS [IPH OlIPEACTEHHH CHITBHBIX H CIAGEIX KHCIOT
H OCHOBaHUH, MHOTOOCHOBHBIX KHCIIOT W OCHOBAHHI.

Oxnennre bH0-BoCCTAHOBUTENb HOE THTpoBanue. [loctpoennc kpuserx THTpoBaNUs. BiusHue
KOHUCHTPAIHA HOHOB BOLOPO/Ia, KOMILIEKC00Opa3oBan s, HOHHOI CHIILI PacTBOpa Ha Xapakrep
KPHBBIX THTpOBaHHs. CrocoOsl onpe/ie/leHHst KOHEUHO TOYKH TUTpoBaHus. [lorpersocra THTpO-
BaHUA.

MeTo (5l OKHCIHTEILHO-BOCCTAHOBHTEIIBHOTO THTpoRaHuUs. [lcpmanraratometpus. Onpenenerine
xenesa(ll), mapramma(Il), okcanatos, mepokcuna BOJOPO/IA, HUTPHTOB.

Honomerpust n noyMerpust. CHCTeMa HOA-HO LM KAK OKHCITHTED HITH BOCCTAILORBHTED. Ounpeie-
JCHUE apCEeHNTOB, apcenaros, xesesa (I1I), menu(IT), ranorcHEA-HOHOB, NEPOKCHIOB,KHCIIOT.

Komirekcomerpuueckoe TuTposanue. Heoprauudeckue u opranudeckue THIPAHTLI B KOMITTCK-
comeTpui. Mcnoms30Banne aMHHONONHKAPOOHOBBIX KHCIOT B KOMILIEKCOHOMETpUH. [locTpoenne
KPUBBIX TUTPOBaHHS. MeTANIOXpOMILIC HHIMKATOPE! H TPeOOBAHHS, HPEABABIACMEIE K HUM.
Baxuciiuue yrnusepcansusie u cnienuuyeckue METAILIOXPOMHBIE HHAUKATOPEL Croco6sr Kom-
HACKCOHOMETPHYCCKOr0 THTPORAHMA: ITPAMOE, 00paTHOE, KocBeHHOe., CeNeKTHRHOCT THTPOBAHHS
H C110co0L! e¢ ToBbmTenus. [TorpemHoCTH THTPOBAHHA. ITpuMepe! MpakTHYCCKOIo MPUMEHEHHS,
Ormpe/iesienye Kamblus, MAltHS, Kee3a, AOMHHUS, MCTH, [IHHKA B PacTBOpax YUCTRIX COJIed 1
TPH COBMECTHOM NPUCYTCTRHH.

3~’ICI{T[]0XH;\1H‘{CCKHE MEeTOabl AHATH3A
OOwast xapaxteprcTuka meto/10. Knaccadnkanus. DieKTpoxuMmIecK e suetikn. UnauxaropHeiii

JJICKTPOA W 3.1eKkTpod cpanieHns. [Ipaman noreHuunomerpus. M3Meperie noreHmuana. O6patu-
MbLI€ H HeOOPATHMBIE OKHCIHTETHHO-BOCCTANOBHTEILHBIC CHCTEMBL, WuuKaTopHble 3meKTpo sl



Honomerpust. Kiaccu(ukaris HOHOCEIEKTHBRIHBIX 3IEKTPOJIOB. XapaKTepuCTHKH HOHOCETEKTHR-
HBIX SNICKTPOAOE: JIIEKTPOHAS QYHKLHAS, KOODDHIHEHT CeNeKTHBHOCTH, BPEMST OTKIIHKA. ITpume-
PBI LIPAKTHYECKOro NpUMEHeHHS HoHoMeTpun. Onpenenerue pH, HOHOB WeNOUHEIX MeTaNLIOB, ra-
noreHuA-HoHOB. MoTenumomeTpuveckoe THTpoBanne. M3zmMerenue 3MCKTPOIHOIO MOTEHIHANA B
nporiecce THTpoBaHuA. CiocO6bI 0GHAPYIKEHHS KOHETHOMN TOUKH THTPOBAHHS B PEAKLIMAX: KHC-
JIOTHO-OCHOBHEIX, KOMILIEKCOOOPA30BAHHSA, OKHCIIEHUSA-BOCCTAHORIEH U,

CHCKTDOCKOIIH‘IECI{HE MCTOABI AHAJIU3A

CheKTp 2J1eKTpOMarHHTHOTO H3ityueHus. OCHOBHbIE THITEL B3aHMOIeHCTRIA BEIIECTBA C H3J1yYCHH-
eM: SMHCCHS (TeIOBAs, ILOMAHECIIEHTIHS), MOTNowenue, pacceanue. Kiacenduxanus CIEeKTPO-
CKOIHYCCKHX MCTOJ0B MO dHepri. KilaccH(pUKanHa CIeKTPOCKONMYIECKHX METOOR HA OCLOBE
CHCKTPa STEKTPOMATHUTHOTO H3JIYUCHHUS: ATOMHAs, MOJIEKY/IpHAS, a6COPOIMHOHHAS, DMHCCHOHHAS
CIIEKTPOCKOMHL.

Criexrper aToMoB. OCHOBHEBIE U BO3GYXICHHEIE COCTORHHUSA aTOMOB, XapaKTEPHCTHKH COCTOSHHIL.
Sueprerudeckue mepexosnl [Iparmia othopa. 3aKOHE! HCIYCKAHHS M TIOTIIOEHHSL. Bepositroctu
IEKTPOHHEIX IEPCXO/I0B M BPEMEHA JKH3HU BO30YKAEHHBIX COCTOSHUIA. XapaKTePHCTHKN CIIEK-
TPATBHBIX TMHHHA: MONOKEHUC B CIEKTPE, HUTEHCHBHOCTD, MOJIYLIHPHUHA.

CrexTpel Monexyr; HX 0co6eHHOCTH. CXeMbI HTEeKTPOLHBIX ypoBHei MosnexyneL [Ipecrasrernue o
[OTHOH DHEPI UM MOJIEKY.T KAk CYMMBI 3JICKTPOHHO, KoJlebaTe ThHOI 1 BpalaTensHoil. OCHOBHbIE
3aKOHBI TIOLNIOMIEHUST JNIEKTPOMATHUTHOTO H3Lyderus (Byrepa) u 3akon usnmydenus (Jlomakuua-
Llciite). CBs3b aHAIMTHYECKOTO CHTHANA C KOUUCHTPALMEN OMPEIensicMOro coeuHeHHs.

Anmapatypa. CriocoGer MOHOXPOMATH3ALMH Ty4HCTON 3Heprud. KnaccuyHKanus CreKTpabibx
npubOpoE HX XapakTepucTnrH. [IpuemMHmKu uznnygenus. Mactpymentaibuse momexu. Iymer u
OTHOMICHHUE CHTHAL-LIYM; OLEHKA MHUHHMATBEHOrO aHAJMTHICCKOrO CHTHAJIA.

Moutexynsipuas abcopSunHoHHAS CTIEKTPOCKONMH (coexrpodoTomerpun).Ceazb XUMHYECKOT
CTPYKTYPBI COCTHHEHHS C aOCOPOTTHOHHEIM CHEKTPOM, DYHKITHOHANBHEIL AHATAS 110 KOTeOaTCIE-
HBIM K JJIEKTPOHHBIM CriekTpaMm. CBA3b ONTHYECKO# MUIOTHOCTH ¢ KOHTICHTparweil. OcHOBHOIR 3a-
KOH CBETOMOLJIOMCHHS. OCHOBHBIE TIPU4HHBI OTKIOHEHHS OT 3aKOHA (HHCTPYMEHTALHEIC H thuzm-
KO-XHMMYECKHE). [IoHsATHE 06 UCTHHHOM M KaXyIIEMCS MOJLIPHOM Koo hHIHeITe TOJIOMCHHS.

Criocobe! MoMTyueHHST OKpanieHHbIX COearenHi. DOTOMCTPUUECKHE AHATHTHUCCKHC peareHTEL;
TpeboBanus kK HUM. COCOGHT OMPeAeIEHHNS KOHICHTPALIHH BELLECTE. M3mepeHHe BLICOKHX, HIU3KUX
OTITHYECKHX NIOTHOCTCH (AuddepeHLnansHbiii MeToT). AHATH3 MUOTOKOMIIOHEHTHBIX CHCTEM.
IIpuMenenne MeToaa ULs HCCITe JOBAHHS PEAKLHI B pacTBOpax (KOMILIEKCOOOPA3OBAHHUS, TPOTO-
JUTHYECKHUX, TIPOLIECCOB Arperaliii), COTPOBOKTARIMXCST H3IMEHEHHEM CEKTPOB MOTIIOCHHS.
MeTponorudeckue XapakTepHCTHKY U AHAIUTHYCCKHE BOIMOKHOCTH, [TpUMEpPEI IPAKTHYECKOTO
IPHMEHCHHS METO/IA.

OcHoBlible 00LeKTHI AHATHIA

OGbeKTHI OKPYHAIOLIEH CPeAbL: BO3AYX, IPHPOIHBIC H CTOYHBIC BOJLL, aTMOCepHEIE OCAJIKU, TTOY-
BBL, JTOHHBIC OTN0KCHHSA, . XapaKTepHble 0COOCHHOCTH M 33JIa4i WX AHAIH34,

buonoruueckue u MeHIMICKIE 0OBEKTHL. AIATHTHYECKHE 3a1a4M B 3TOH 06/IACTH. Carurapo-
FHTHEHUYCCKUH KOHTPOIIE,



[IpuposrBie u CHHTETHIECKHE OPrAHHYCCKHE BCIIECTRA H DJIEMEHTOOPTAHHYECKHE COCTHHEHHS,
MONUMEPEL. Buaibl amamiia Takix 00bEKTOB H COOTBETCTBYIOLINE METOIEL. ITpuMepE!r peurcHus 3a-
Ja4 KOHTPOJIST OPIraHHYSCKHX TIPOH3BOICTE.

5. ObPA3OBATEJIBHBIE TEXHOJIOT UH

[Mpu u3yYenun TeopeTHYECKOro Kypca HCMOIL3YIOTCA MeTomsl IT - TIPUMEHEHUE KOMIIBE)-
TCPOB AT JI0CTYIIA K HHTEPHET-PECYPCaM, HCIOJIB30BAHME 00YYAIONUIHX OPOrpamMM [Uls paclIupe-
HHUST HU(POPMAUMOHHOrO Mo, obecneyeHns yaoGerea 11peoOpa3soBaHys B CTPYKTYPHPOBAHUS Ki-
(opmanuu as Tpancdopmanmu eé B 3HaHUeE.
[IpemosiHecerne TEOPETHIECKOTO MaTEpPHad OCYIIECTBACTC ¢ MOMOLIBIO MEKTPOHHBIX
CPE/ICTB 00y4Yenus MPH HEMOCPEACTBEHHOM MPOYTEHHH TAHHOTO MaTeprala JIEKTOPOM.
Jst OTIEHKH OCBOEHHS TEOPETHYECKOTO MaTepHANa CTYACHTAMM HCTIONB3YFOTCS TPAIHLIHOH-
HBIC IIACKMEHHBIC U yCTHBIE KORTPOJIBHBIC MEPONPHATHS (KOJUIOKBHYMBI, KOHTPOJILHEIE PabOTHL).
Llprr ocBoeHHM maBopaTOpHOro MpaKTHKYMa CryACHTAM NpCATAracTCs MHIHBUAYATLHAS
paboTa u paGoTa B MallbIX MPYIHAX, TIe Kax bl [oJIyqaeT cBoé 3ajaHHe.
Jladoparophsie paboTsI BELIOIHSIOTCS CTYISHTaMH [0 HHJIMBHAYATBHBIM TpadMKaM Coriac-
HO METOTMHECKHM yKa3aHUAM K JTa0OpaTOPHbIM pPaboTaM, COCTABNCHHBIM [0 €IUHOMY MIaHY: [1e-
PEHCHE BOIPOCOB [Ij1 MOAIOTOBKH K J1abOpaTopHeM paboTaM, CYHIHOCTH METOMKH, METOTHKA
NPOBENEHHS ONPE/ICIEHHS, CIIUCOK THTEPATYPHL
Teoperudeckue Bonpock!, Kacaroruecs Tol MM WHOMN J1a0opatopHoit paboTEl rOTOBATCS
CTY/IGHTaMH Jioma. JIOMONHATENBHO /TS MOMALIHETO BLITONHEHHUS JTACTCH HOCKOMBKO 3a1ad Juls
peLIcHHA 13 yaeOHuKa.
B maGoparopuu mepen kaxuoil paGoroit mpenoasareem IPOBOAUTCS JIOIYCK K Jadoparop-
HOH paboTe B BU/IE YCTHOTO 0NpoOca CTYAEHTOB M POBEPKOH JOMALLIEr0 3a1aHus (20-30 Mumn).
CTyAeHTbl, MOMYYHBINKE JOMYCK, BBITOTHAIOT nabopaTopHy paboTy COMTACHO METOIMKE.
Bee paborb! 3akanuuBaroTcs aHAIM30M pacTBOpa ¢ HEH3BECTHOM KOHIICHIPALHEH, BBIIALHBIX Ja-
bopautom. Boimommsercs He Menee 3-x napamiensHBIX OlpecTeHuil. Pesynbrater o6padarsiBarot-
sl MCTOLIOM MaTeMaTHUecKoi crarucTiku. Odopmisierest oTaer mo pabore. Pesyasrars: anamusa u
AoTycKka K paboTe OUEHHBAIOTCS TPEOAABATEEM MO MATUOATTBHON CHCTEME.

6. OUEHO4YHBIE CPEJICTBA JJISi TEKYIIEIO KOHTPOJISI YCIIEBAEMO-
CTH, TIPOME:KXYTOUYHOM ATTECTALIMH ITO HTOT'AM OCBOEHMUS
ANCIUIUTAHBI 1 YYEBHO-METO/IMYECKOE OBECIIEYEHWUE CAMO-
CTOSTEJIbHOM PABOTBI CTYJIEHTOB

[lepewent naGoparopHeix paor

L. TurpumeTputeckoe onpesienenue menoun # kapbonara HATPUs TIPH UX COBMECTHOM MpPH-
CYTCTBHH.

2.KoMmieKcoHOME TPUUECKOE OTTPeIe/IeHHE KECTKOCTH BOIEL

3.0Onpenenerne pH pactBopos.

4. KoHIyKTOMETPUHUECKHI aHAIN3 CMECH CEPHOI KHCIOTHL | cylibara Menn.

5.QOTOMETPIYECKOE OMpe/Ie/IeHHe JKelesa ¢ CyILGOCATHIILIOBOH KUCTOTOM.
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Bonpoce k 3auery ¢ ouenkoii

B yeM pasnHame aHAIMTHYECKO XUMUK 1 AHATHTHYECKOIT ciyx0b1?

Hapucylite KpuBYIO KOH/IyKTOMETpPHYECKOrO THTPOBAHMUS THPOKCHIA HATPHS COJIA-
HOW KHCJIOTOH B 00BACHUTE €€ XOJI.

B KakuX KOOpIWHATAX CTPOMTCS [PALyHPOBOYHBIH TPaduK 1 IO4CMY B METO/C [0-
TEHUHOMETPHU?

Yro Takoe atomusarop? Jns Kakux meneii onm cayxut? B kakux METOJax ananusa
UCTIONIB3YIOT ATOMH3ATOPEL,

J1a onpeneneHus HUKENs ¢ AUMCTWITIMOKCHMOM HABECKY CTAllH pacTBOpSIOT u
pazbasisiioT pactBop n0 100 mu. K 5 Mn pacTropa 106aBisiioT Heo6X0THMBbIe peak-
TUBEI, Pa30aB/BUOT BOJOIE 10 50 M W HOTOMETPUPYIOT B KIOBETE ¢ TOINIHHOM cJios |
M ( MOTAPHBLI KOI(QHUITHEHT CBETOMOIOMEH S PaBeH 1,3.10%). Boraucaute Mmaccy
HaBECKHW CTallk, ECITH ONTHYCCKAs IVIOTHOCTE paHa 0,435 a MaccoBas 1ong HUKEIA
pasna 0,5%.

B uem pasimume MeTona anannsa u metoamku ananusa? [puseaure [IPUMEPBL METO-
JIOB ¥ HA3BaHMHI METOHMK aHATH3A.

Hapucyiite KpHBY[O KOHIYKTOMETPHYECKOro THTPOBAHHS YKCYCHOH KHCJIOTBI TH/I-
POKCHIIOM HATpHs U OOBSICHUTE €¢ XOI.

Ilpusesnre mpuMepsl MHAMKATOPHEIX JICKTPO/IOB B MOTEHUMOMETpHH. [IpuHimn
AeHCTBUSA CTEKIISIHHOTO 3JIEKTPO/IA.

Ha 4em ocHoBaH MeTo[ arOMHO-IMHUCCHOHHOI crekrpockormuu? Ilpuseanrte omru-
UCCKYI0 cxeMy npubopa.

OnpeneanTs MaccoByio 100 LMHKA B MyKe, ecian Hapecky 10 © ozommin u 301y
pactBopuiin B Konde Ha 100 wr. Jas ananmsa orobpami 10 m MOJIYYEHHOTQ pac-
TBOpa NI00ABHIH HEOOXOANMBIC PeakTHBLL, pa3daBuan 10 50 M U M3MEPUTH OITH-
UCCKYIO ILUIOTHOCTE B KIOBETE C TOMIHHOHA CJIOA 5 €M, KOTOpas OKa3alach paBHOM
0,5. Jlns nocTpoeHHs rpayHpoBOHIOro rpaduka B MepHbIC Ko/IObI HA 50 M BRenn
2,4, 6, 8, 10 ma crangapTHOro pacTBopa IMHKA ¢ KOHUEHTpauue# 1 MKr/mi, moba-
BHJTH HCOOXOJAMMBIE PCaKTUBBIL, JIOBEIH KOMObI 10 METKH BOIOH H H3MEPHIH OITH-
HECKYIO TIOTHOCTE B KIOBETC C TOMIMIOMN citof 5 M. TToNyunnm onruaeckue mioT-
Hoctu 0.2; 0,4;0,6; 0,8 u 1,0.

IlparwibHoCTe. Kak OLCHHTS NPABHIEHOCTE BBILIOINEHHOTO aHAIN3a?

Tpsimas 1 KoceelHas KoHgykTomeTpus. Cloco6sr OIPCAETEHUS KOHLICTTTPALIMH.
Kakue tpeGosanns npeTbABIsSIOTC K 3MEKTPONAM CPABHEHHS B HNOTEHINOMETPHH?
IpuHumnn jnefcTBUs 3THX 31EKTPO/IOB.

OcHOBBI aTOMHO-IMUCCHOHHOI CTIEKTPOCKOMHU. ONTHYECKAS CXeMa npubopa u crno-
COOBI OMpeeeIis KOHIEHTPAIHH

JBa obpasua nedTn, cTaNAAPTHEI U aHATH3MPYEMBIH Maccoii 1o 1 1 pa3baBuIH B
10 pas MeTMnH300YTUIIKEHOM U PACTIBUTHIMA B [LIAMCHH aTOMHO0-a0CcopOLMOHHOrO
cnekrpodoromerpa. OnTHUeCcKas IIOTHOCTD JMITHH BaHAjMs JU1s 06pasla ¢ H3BeCT-
HBIM conepxanneM padaaus 0,01 % cocraswmna 0,740 u mia obpasua ¢ HensBecT-
HBIM COACpKaHUEM 0,52, BEMMCIUTE MACCOBYHO JIOMIO BAHAAMA B HEQTH.



e

]

(]

Bocnpoussoaumocts. Kak 0LEHHTb BOCIPOH3BOAMMOCTS BHITIONHEHHONO aHATM3a"
CyTs amnepoMerpudeckoro tutposanus. Kpusnie TUTPOBAHUA, MX BUI U YCIOBUS
MOTYYEHHA.

Kakue BHIBI 271eKTPOAOB HCTIOAB3YIOTCS B KOHIyKTOMeTpun? [IpuBemure npumepsl.
OcHoBHOIt 3aK0H cBeTOMOIOIEHNA. B KaKHX MeToIax aHaIu3a oH HCIION b3yercs ?
[l ompeneneHus Kkeiesa B KOHIGHTPHPOBAHHOM CepHOM KHUCITOTE B BHJE CYJlb-
ocanmumara maecky nomemaror B konby 100 mi, go6aBisior HCoOX0oAMMBIE pe-
AKTHBBI M IOBOJIAT 10 METKH BOJOH. M3MEPAIOT ONTHYECKYIO IUIOTHOCTE B KIOBETE ¢
TONMIUHOM c10s 1 cv mpu 420 HM (MONAPHLIit KOG (HITMEHT CBETOMOT/IOMIEHUS pa-
BeH 6000. PaccumtaTh Maccy HaBeCKM KHCHIOTBI JUISi aHAlM3a eClld OlITMYecKas
mioTHOCTSh pasHa 0,435 a maccosas g0/ xkenesza 0,005 %.

HTO Takoe TOYHOCTE AHATH3A H KAK OHA OLICHUBAETCA?

Hapucyiite Kpusyro HOTEHIMOMETPHYECKOTO TUTPOBAHUS COMAHON U 0opHOIT KHC-
JIOTHI TIPH UX COBMECTHOM IIPHCYTCTBUM U OOBACHUTE e¢ XOI.

OGocHyiiTe BEIOOp METOA ONpeTeTeHHUS KAAMUS B CTOYHBIX BOJIAX.

IIpuBeanTe 3aBUCHMOCTE MHTEHCHBHOCTH aTOMHO-3MHCCHOHHOM JIMHHH OT KOHIIEH-
TPAIHU H YKAKHTE CMBIC/ BXOJIAIIMX B HEI'O MAPaMETPOB.

Jis mpuroToBsieHust craHjaprHOro pacrsopa upkonns Hasecky ZrOCl,.8H,0
maccoii 0,3533 r pactBopwin B 100 M1 consmoit kucnoTsl. B MepHBIe KOTOBI 50 M
nomecruimi 1,05 1,25 1,55 1,7; 2,0 mn cTansapTHOro pacTBopa, MpuOaBRWIH PCAKTHE U
AOBCIH JI0 METKH BOJOH. M3MEPUITH OIITHYECKUE IITOTHOCTH OTHOCHTEILHO MEPBOLO
pactsopa. Ilonyuwin ontuveckue nmotHocty 0,10; 0,235; 0,33; 0,47. namecky tup-
KOHMEBOLO cIutaBa Maccoi 0,112 r pactsopuin B konbe 50 mi, oroGpany 2 M, [o-
OaBMIN PEaKTHB H JIOBEJH 1O METKH. M3MEPFIIH ONTHYECKYIO MIOTHOCTS H OHA OKA-
3a1ack paBioit 0,32, BBIMKC/THTL MACCOBYIO OO LIMPKOHHS B CILIABE.

Yro Takoe KauecTBEHHBINH M KOAMYECTBCHHEIH aHamu3? KakuMH METOIAMH OH BEL-
nonnsAercs? llpuseure mpruMepsL.

Hapucyiite kpuByi0 KOHIYKTOMETPHYECKOTO THTPOBAHMSA CYJIbdAaTa MEH H COJISTHO
KHCJIOTBI TIpYM MX COBMECTHOM TIPUCYTCTBHM TMJIPOKCHIOM HATpHs, OOLSCHHUTE ce
XO/.

Ontiyeckas cxema mpubopa i GoToMeTprdeckoro ananusza. HasmaueHune ocHOB-
HEIX V3I10B.

Jlist onpejienents KakuX 3MeMEHTOB 1[e1ec000Pa3HO HCTOIB30RATS MUTAMCHHBIH, [T
KaKuX — HCKPOBOM CIIOCO0 aToMu3aluu Mpodbl B aTOMHO-DMUCCHOHHOM CIEKTPO-
cKOIMu?

Jas oCTpoeHus rpaayupoBoYHOro rpaduka B MepHbIe Kool 250 Mu1 moMecTHH
11; 12; 13; 14 1 15 ma craugapthoro pacTBopa, cojepxarero 1,25 mr/mi Mapranna
1 OKHMC/IMII Mapranen 10 nepmanrasara. ONTHYECKYHO MIOTHOCTh U3MEPHIIH OTHO-
CHTCITBHO pacTBopa, comepikauiero 12,5 mr Mapranma B 250 MJI U OTYYHITH OITHYE-
ckue nrorHoctr 0,2; 0,45, 0,6; 0,8 1 1,01. Hasecky pynst maccoii 0,5 ¢ PacTBOPHIIH U
pazbasuiin pacteop 1o 1. B 50 M ¢unsTpara okHeamam MapraHerf Jlo nepManraHa-
Ta 1 pasbaBuiu pacTBop a0 250 ma. Usmepuiu ONTUYECKYTO IUIOTHOCTL M OHA OKa-
3a1ack paBHOM (4,32, BRIYMCIIHTE MACCOBYIO J10J1I0 MAPraHIa B pyze.
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Kaxne Bo1 3naete Bl ananuza? Tpuse e IIPUMEPBIL.

ObocHyiite BbIGOp METONA OMpPEE/ICHHS PTYTH B CTOYHBIX BO/IAX.

Yto Takoe paBHOBecHBIH moTeHUMan? Kak u3MepuTh moTeHuman MHIUKATOPHOrO
DNIEKTPOJA, YTOOb! €10 MOKHO OBITO IIPUPABHATH K PABHOBCCHOMY?

Kaxkoii nctounnk aTomusamuu tenecoobpa3HO UCTIONE30BATE H [oYeMy 418 aTOMHO-
IMUCCHOHTIOTO OMpPE/IETENHU: a) Kallisl B TIPUPOJIHON Bojte, 0) HUKE/A B CTamm, B)
JKemes3a B Boe?

Onpenenuts MaccoByI0 J0II0 PTYTH B MOJIOKE, e/ Hagecky 10 r osomuwiu u 301y
pacrBopwiii B kosi0e ma 100 mui. Jina ananusa otobpatu 10 mo MOJLY4EHHOI'0 pac-
TBOpa 100aBHIM HEOOXOMUMbIC PEAaKTHBEI, pa3baBmiu 10 50 M u HU3MEPWIH OTTH-
HUCCKYTO IUIOTHOCTE B KIOBETE ¢ TOJNIIHHOM CT0A 5 cM, KOTOpas OKasalack PaBHOI
0,2. Jlnst noctpoenus rpagyuposourioro rpaduka B MepHble KOUIOBT Ha 50 M1 BBeJIM
2, 4, 6, 8, 10 Ma CTaNIapTHOTO PacTBOpa PTYTH C KOHIeHTpaleid 1 Hr/mi, gobasu-
M HeOOXOIUMEBIE PEAKTHBEL, OBEIU KONOBI 10 METKU BOJON U H3MEPHITH ONTHYE-
CKYIO ILUTIOTHOCTE B KIOBETE€ € TOMMNHHOM ciof 5 cM. [lonyunnm onrndeckie miotHo-
cru 0,2;0,4;0,6; 0,8 u 1,0.

Kaxk knaccubummpyrores MeToEl aHanm3a? [puBeauTe npumepbl GHONOrHYECKUX
METOJOB aHa/IH3a

Tunel noruomaromux cucreM B GoroMeTpH.

Crpocnme u MPHHUMN ACHCTBHS (GTOPHACENCKTHBHOIO anektpona. Obmactu ero
IIPHMEHEHHS.

B uem ponk aToMusatopa: a) B aTOMHO-IMUCCHOHHOM; 6) aroMHO-abcopOuUMOHHOM
MeTOaax aHamnsza’?

llocre pactBopenns 0,25 r yyryna pactsop pazbasmmm ao 100 wi. B TpPH MEpHbIC
KonOer Ha 50 Mu momecTnam 1o 25 M 3TOro pacTBopa M JI00aBUJIH : B MEPBYIO
KOOy CTaHIApTHBIA pacTBOp, colepxamuii 0,5 MT TuTaHa, 106ABHIH MIEPOKCH]T
BOZOpOLa, BO BIOPYIO — NCPOKCU/ BOIOPO/IA, B TEPTHIO — BOAY (HYJIEBOIi pacTBop).
PactBopel paz6aBuiu 10 MeTKH BOJIOI K (hoToMeTpHpOBATH 1BA TIEPBBIX pacTBOpa
OTHOCHTEIBHO TpeThero. IToayHdmnu 3HAYCHUS ONMTHYECKOH ILIOTHOCTH: X =
0.65, A, = 0,25. PaccumTaiiTe MacCOBYIO JJ0JII0 THTAHA B qyTYHE.

AHaTuTHYCCKHH curHaL TlpuBeanTE IpUMEph! AHATUTUYMECKHX CHTHAIOR B pas-
JTUYHBIX METO/IAX aHATTH3a.

Honsporpapus. CyTs MeTona. Inekrpo,isl. O61acTH IPUMEHEHHUS.

Kak BbiOuparoT ycnoBus nposeaeHus aMnepoMeTpuueckoro TATpOBaNHs?
AtomMH0-a0copOUMOHHAs crieKTpockomia. ONTHYeCKas cxema npubopa. Criocodnt
QUPENENeHN KOHIEHTpalni. O6MacTH UCMOIL30BANHS

OnpenenuTs MaccoBYIO 0O CTPOHIIHS B MOJIOKE, eC/ii Hasecky 10 r ozomumm u
30ity pactsopmiid B Koj10e na 100 mu. [Ins ananusa otobpamu 10 m [IOIYYEeHHOr 0
pactBopa j1I00aBWIM HeOOXOAUMBIE PEaKTHBBL pa3OaBmwid 110 50 M H3MEPHITH
OMTHYECKYIO TUIOTHOCTH B KIOBETE € TOJIIIMHOM €10 5 ¢M, KOTOpas OKa3anach pas-
Ho#t 0,1. Jlna noctpoenns rpasyupoBoutoro rpabnka B MepHble Koadel Ha 50
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BBeMH 2, 4, 6, 8, 10 M1 CTaHJAapTHOTO pacTBOpa CTPOHIMHS C KOHLEHTpannen 1
MKT/MIT, JOOABHIH HEO0OXO0UMUMBIE PEaKTHBBL, NOBETH KONOB 10 METKH BOAOH H H3-
MEPHIIM OTTHYCCKYIO [UTOTHOCTH B KIOBETE C TOJIUIMHOM ciost 5 eM. Tloayumnu on-
Traeckue miotHoet 0,15 0,2; 0,3; 0,4 1 0,5.

YTo Taxoe u3bupaTensHOCTh MeToAa ananuza? [Ipusemute IPUMEPBI H30UPATENE-
HBIX METOJOB.

ATOMHO-3MHUCCHOHHBIN MeTOA anatu3a. CyTh MeTO/a, 061aCTH HCHOTb30BAILL.
OcHoBBl notenuuomerpuu. Daekrpoasl. Croco6sr OMPC/IC/ACHUSA KOHIEHTPALHH,
O6J1acTH HCTOTE30BAHMS.

[lepedrciure oCHOBHBIE THIBI ATOMH3ATOPOB M HCTOMHUKOB H3JTyYCHHS CBETa,
[IPUMEHAEMbBIX B aTOMHO-20COPOIIHOHHOM METO/IC AHAIH3A.

Paccunraiite MaccoByio 10mo0 Keiesa B MOTOKe, ONPEIETAEMYI) METOOM ATOM-
HO# abcopOumu. Harecky mostoka 10 r pas6asmri Bogoil 10 200 M1 u pacIbUTSIIH B
[l71ams FOPCJTKH aTOMHO-abcopbumoiHoro cnekrpodoromerpa. [onyumny snauenue
ONTHYECKOH 1ioTHOCTH (0,35, a MPH pacnbUTEHUH CTAHIAPTHOTO PACTBOPA JKe/1e3a ¢
KOHUEeHTpauue | mxr/mi — 0,34.

bbIBaloT M u3bmpareabHble MCTO/B! aHATH3A yHuBepcanbHeiMu? [lpusemure mpu-
MepHI.

Dotomerpudecknit MeTon ananuza. CyTh MeTo1a, 0BJIACTH HCIIOMH30BAHHS.

HTo ABISETCS AHAIMTHYCCKUM CHIHATOM B HOASPOrpadun? Hapucyiite snexrpuue-
CKYIO cXeMy nonsporpada.

AToMHO-abcopburoHHas criekTpockonus. Kakue nctounukn H3JIYYEHHS CBeTa 3/I¢Ch
UCMOTB3YIOTCH 1 HoYeMy?

OnpeenTh MacCoBYIO 00 MonuGaeHa B cyxoppykrax, ecnu Hagecky 10 r 030-
THIIH 1 301y pacTBOpHIN B konde Ha 100 mu. Jnsg anamusa otobpainn 10 ma T0JIy-
HEHHOTO pacTBopa J00ABUIM HEOOXOMMMBIC PeaKTUBLI, pa3baBmin a0 50 MI U us3-
MCPHUITH OLTHYECKYIO IUIOTHOCTL B KIOBETE C TOJLIHHOMN CIIOSI 3 CM, KOTOpas OKa3a-
fack paBHoit 0,2. JIist OCTPOEHUS rPajlyupoBOYHOrO rpaguka B MEpHBIE KOJIOBI Ha
50 mu BBenn 2, 4, 6, 8, 10 Mt crangapTHOTO pactBopa MonuOIeHa ¢ KOHIEHTpaIHell
| MKT/MIT, noGaBuau HeoOXOmUMBIC PEAKTHBBL, JOBENIM KOMOBL [0 METKH BOJIOH M
H3MEPHIM ONTHYCCKYO MUIOTHOCTE B KIOBETE € TOMMMHOI ciiost 3 cm. [Tomyuwnny on-
Trqeckue iornocru 0,2; 0,4; 0.6; 0,8 u 1,0.

HTo Takoe 4YyBCTBHUTE/ILHOCTE MCTOji@ aHANM3a? Ilpuseaure npuMeps! 4yBCTBH-
TCJILHBIX METOJIOB anajiusa.

Criocobs1 onpejiescHus KOHIEHTpari B GoToMeTprn. OBTacTu HCTO/IE30BAHNS
¢doromMeTpuu.

JUIs 9eT0 HyKHbI KPHBBIC MOTEHLIMOMETPHYECKOLO THIpoBanua? MX Busl 1 oGpa-
HoTKA.

Kakue OCHOBHEIE THITBI UCTOMHMKOB H3/IydYCHHA B aTOMHO-a0COPOIHOHIONR Ccrek-
TPOCKOIIMH BAM U3BECTHEI?

Hagecky masenesoit knucnorsr H,C,04.2H,0 maccoit 06000 r PACTBOPUITH B Mep-
11o# koja0e BMecTumocthi 100,0 M. Ha MOTCHUHOMETpU4ecKoe THTposanue 20,00
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MIT IIOTTYHCHHOrO pacTBopa u3pacxonosanu 18,34 mu ruapokcuna Hatpus. Onpene-
JIMTE MOJIAPHYIO KOHUEHTPALHIO pacTBOPa HAPOKCH/A HATPHSL.

Hro Taroe 3KcmpeccHOCT MeToma amanu3a? [lpuBeauTe MpuMepsr SKCIPECcCHBIX Me-
TOJIOB aHA/IM34.

Onruueckas cxema LPHOOPOB IS H3MEPENHS ONMTUYCCKOM ITOTHOCTH 1 Ha3HaAYEeHHE
B HCid OCHOBHEBIX Y3/10B.

Kakas pennuuHa sBISETCS aHATHTHYCCKHM CHTHAOM B notedunomerpun? Kak ee
H3MepAT?

Kakoit MeToj1 - aTOMHO-3MHCCHOHHBIH 1AM aTOMHO-abCOPOLHOHHBII 11eneco0bpasHO
MCIIOJIB30BaTh 1A KavecTBeHHOro aHanuza? [Touemy?

B cranmapTheIX pacTBopax comu HaTpHS ¢ KoHLeHTpauueit 0,1; 0,01; 0,001; 0,0001
M 6BU1M H3MepeHbl DITEKTPOIHEIE MOTEHLMATEL HAaTPHHCEIICKTHBHOIO IEKTPO/a OT-
HOCHTE/ILHO XJIOPHACCPEOPSAHOIO DJICKTPOJIA M TIOTYYEHBI CIEAYIOWIME 3HAYCHHS
100; 46,0; -7,00; - 60,0 mB . Hapecky obpasra maccoii 0,2000 r, conepskariero
HaTPHif, PACTBOPUIIM B BOAC M 00BeM J0Beiu a0 100 M. Mamepnmu smekrponusrit
MOTEHLMAL HATPUHCENCKTUBHOIO MeKTPO/Ia, MOMYYHIH 3HaueHue 60 MB. Boruc-
JUTh MACCOBYIO MOJIKO HATPHS B 0OpasLe.

Hewm ompegemsiercs KOIMYCCTBO 3HAYAIIX LHbp B KOHEYHOM pe3yJiibTaTe afnain3a?
ATOMHO-a0COPOIMONHBLI METO AHANN3A.ONTHYECKAS CXeMa npubopa, Ha3HaueHHe
B HEH OCHOBHBIX Y3710B. O0JIaCTH HCIIOAB30BAHMUS.

B uem pasnuune npamoii 1 kocBeHHOI norenuuoMerpun? llpusennte mpumepsl ux
HCIOIB30BAHMUA.

Copmyanpyiite ocHOBHOIT 3aK0H cBeTOMOMIOMEHUs. OGIACTH ero HCIIONIB30RAHUA.
B craunapthex pactopax conu marpms ¢ KoHUeHTparwmeii 0,1; 0,01; 0,001; 0,0001
M OBl H3MepeHB! 3MeKTPOIHbIC TTOTSHITHALBT HaTPUICENEKTHBHOTO 3IEKTpoIa OT-
HOCHTEIBHO XJIOpHJICEPeOPsHOTO 31eKTPOa U MOMYYCHBI CICYIOUE 3HAYCHHS
100; 46,0; -7,00; - 60,0 mB. Hasecky obpasua maccoit 0,2000 r, COJepIKaIEro
HATPHH, PacTBOPUITH B BOAEC W 06beM noBeiad 1o 100 M. Msmepunm smekrpo tHblii
[OTEHUHAl HATPUACCICKTHBHOTO 3JICKTPO/a, NONYYMIH 3Hauenne 60 mMB. Boraue-
JATh MAaCCOBYIO JOJIKO HATpHs B 00pasLe.
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Borpocsr mist koHTpOIS caMocToATENLHOI padoTEl

1. Tounocre amammsa. Mowker Jm 6BITs XOpOUIas BOCIPOH3BOAMMOCTD, & PE3yJIbTaT
aHaJIu3a HETIPABHITbHEIM?

2. OcHoBHOH 3aKOH CBETOMOTJIOLUCHUS M MEeTObI aHamTH3a, MCHOIB3YIOILIHE ITOT 3a-
KOH.

3. Yro Takoe HOHOCE/ICKTHUBHBIE JIIEKTPOIBL H TAE OHH uenofib3ytoTea? [puHoun ux
JeicTBus.

4. B uem cyTb auddepenunansHoit dorometpuu? Kak onpenensercs KOHLIEHTpaIHA B
ITOM Cr10co0e M B KAKOM CITy4ac OH HpUMEHACTCH?

- Uro Takoe rocynapcTBeHHble cTaHIAPTHBIC 0Opa3LH? Jlnst yero oHu HCHIONB3YIOTCA?

MeTozbt aTomMHOI CIEKTPOCKOIIMU, OCHOBBI METO/IOB, OOTACTH HCIIONL30BAHELS.

Ypasuenue Hnbkosuya. Meto anaiusa, HCHoas3yomuit 3o YpaBHEHHC,

[lepeunicriute THITHYHBIC HCTOYITHKY H3TyYeHUA B poToMeTpuu. B Kakoii oGnacti

CHEKTpa OHU H3JIyHaroT?

9. Touuocts anammsa. Hazosure m3sectisic Bav cavble Toqnbie METO/IBI aHAJIM3A.

10. ATOMHO-3MHCCHOHHETIT [TAMEHHODOTOMETPHYCCKIIA METO/L aHANM3a, CYTh METOJIa,
001aCTH HCTIONIBL30BANHUAL

11.Tlpamas u kocBeHuas norennuomerpus. CrocoGh OMPeJEe/ICHHs KOHLEHTPAIHH,
00TaCTH HCIIOMR30BaAHUA.

12. Kakue npuems! olipejienenms KOHUEHTPALWK UCTTONIB3YIOT B (POTOMETPUN?

oo =1 &

7.YYHEBHO-METOJIMYECKOE I HH®OPMAIIMOHHOEOBECIIEYEHHE

JAUCHUITJIMHBI
No HazeaHue n BBIXOAHBIE NAHHBIE lon Konu- Hanuue B anektpon- Konwgecrso | Obecre-
Wn | (aBrop, BUA W3TAHMS, H30ATE b= u3ga- 9ECTBO HOIH CTYEHTOB, |YCHHOCTH
CTBO, H3MAHMS, HHS IK3EM- Gudnuoteke Bal'Y HCIOMB3YHO-  [CTYASHTOB
KOJM4ECTRBO CTPAHHIL) IUTAPOR HX YKd3aH- (TUTepary-
B Oud- HYIO tutepa- | poif, %
JIHOTE- TYpY
K€ YHH-
YHU-
BepCH-
TETA
OcnoBHaf JTHTEpaTYpa
1 AHaNIHTHYECKAN XH- 2012 | - hitp://www.student | 20 100
mud.KonngecTsenuerii ana- library.ru/book/ISB
T3, PH3HKO-XMMHYECKHE N9785970421994.
METO/TBI aHATH3A: TIPAKTH- html
KyM yuebHOe mocobue /
Xapuronos 0.5, [xaba-
pos JL.H., I'puropeesa B.1IO.
- M.: I'DOTAP-Mena,
2012.120c.




CnpaBouroe pykosozcteo | 2012 | - http://www.student | 20 100
0 aHAJIMTHYECKON XHMWH H library.ru/book/ISB
GU3HKO-XHMHYSCKHM  Me- N9785437200759.
TOAam aHaTH3a -
Yueb.mocodbue / M.B. Tu-
kyHora, H.B. [Ipo6Guumxas,
AH. Apremenxo u ap. - M.
: Abpuc, 2012,
AHRaTHTHYECKAS XHMHS 2011 |~ http://www.student | 20 100
yuel. Uil CTya.  yupexie- li-
HUH Bbicul. Tpod). obpaso- brary.ru/book/ISB
Bands / B.M.Bepumuwm, N9785769562921
W.B.Bnacosga, H.
A.Hukudopopa. — M.: Hs- html
JatelibCKHi  mentp «Aka-
Jemusy, 2011. — 448 ¢.

JlononnuTenLnan auTepaTypa
Kpuctuan [, Anamwrmae- | 2009 | - http://www.student | 20 100
CKasg XHMUA: B 2 ToMax. / I
llep:\/ljl ZHF“' - M. BH- brary.ru/book/ISB
HOM.JIaboparopus  3ua-
uuit, 2009. — N.1- 623¢.,T. N978594774.3890'
2.-.504c. htmlwww. window.

edu.ru

Ilpyrno I'.®@., Komuccapen- http://www.student | 20 100
kKoB A.A., ®Ezopor B.A. | 2010 |- li-
OmnTudeckue Merossl aHa- brary.ru/bookwww.
e Y‘,“’*G“f" window.edu.ru
METO/IHYecKoe mocolmne. -
CIIG.: CIT6I'TYPTL, 2010, -
32
Heuunopenko A.ll. Duzmko-
XHMHUYECKHE (uHCTpYMeTT-
TanbHble) METOALT AHAIN3A. http://www.student | 20 100
DNEKTPOXHMHUYECKHe MeToubl. | 2013 -

[MoTeHuHOMETPHE M KOHAYK-
ToMeTpHA: Yued.-meTon. 1o-
cobue / [Tog pea. B.B. Kupin-
aosa, — CI16.: HUV UTMO:;
HXubT, 2013. - 34 ¢

li-
brary.ru/bookwww.
window.edu.ru




8. MATEPHAJIBHO - TEXHHYECKOE OBECIIEYEHUE
JHACUHHATIHHBI

1. Teoperuueckuii kypc.
JIEKLHH: [1PE3EHTAIHH (JTUCK)
2. Ilpakrukym
1. Bechbl aHANIHTHYECKHE, TeXHUYECKUE,
2. Crexrpodoromerp CP-46,
3. ®ororonopumeTpsl KOK-2, KOK-2MIT.
4. Uonomepsr 130, Dxeriept, AKBHIOH.
5. Mepuas mocy/ia u npuGopsI s THTPEMETPHH.

PaGouas nporpamma IHCTIMILTHHEI COCTABIEHA B COOTBETCTBHH C tpebosanusmu ®OC BO no
Hanpasnennto 18,03.01 — xumuueckas mexnonozus.

PaGouyto mporpammy cocTaBun cT.OpenogaBatens Hunenxo C.B.

PetteHsenT K.x.H., Hayanwiit corpyaauk 000 «BMTH— Tpetesaxor A.B.

[Iporpamma pacemotpena u ono6pena Ha 3aceqaum kadieapel xumun Bal'V,

npotoko. Ne L o 5 OF. 20161"_

+

3aB. kadenpoit xumuu / # Foricee Kyxtun B.A.
{

Pabouas mporpamma pacemoTpena u on00peHa Ha 3ace/laHuH YUeOHO-METOMMYECKOl KOMECCHH

Halpasnenus 18.03.01.

MporokonNe 7 or _ S~ o & 2074,

—

[Ipencemarens komuccuu ( [ — IManos 10.T.

14



JIMcT nepeyrsepaaenns

pabouyeii nporpaMMbl JHCHHILIHHBI

Pabouas mporpamma ogobpena va A0/ / .7 yuebuslii rox

[Ipotokon 3acenanus kapeaprr Ne
3apemyroumii Kades-

poii

/

or 4.

£ 2 4 rona

~

Pabouas nporpamma ono6pena na
IIpotokon 3acemanns kadeaprr N
3asemyrommii kKade-

poii

7

yueOHBIi rof

Pabouas nporpamma oo6pena Ha
[IpoTokon 3acenanus kadenpsr N
3ameayrowmii kaden-

poit

oT rojaa
Y4YeOHBIIH 1o/
oT rona




