Muuncreperso odopazosanust 1 Hayku Poccuiickoi ®derepaunn
denepatbHOE rOCYIapeTBEHHOE 010 KeTHOE 00pa30BaTe/IbHOE VUPESIKICHHE
BbICIIETO NPOJECCHOHATLHOIO 00pa30BaHHs
«BaaanvMuperuil rocy 1apecTBeHHbIH VHHBEPCHIET
uvenn Ajgexcanapa ['puropsesnya n Huko.1as Ppuropbesunda Cro1eToBbIxX»

(Baly) ST :

VIBEPKJIAY ,
S ’ ¢ / - g
Hpg}%f@mo YMP. &
: ? L™ A A Tlangunos
« Uiy _anpead 20/

PABOYAS ITPOI'PAMMA JUCHHTTJIMHDBI

MOHU3UKO-XHMHUYCCKHE METO/Abl AaHAJIH3A

HanpagieHue noarotoBku 18.03.02 Duepro- u pecypcocodeperaronie npouecesl B
XHMHYECKOH TeXHO.TOTHH, HepTeXHMHH 1 OHOTEeXHO.10I HII

Hp()(])l'[.’[b HNOATOTOBKU: pAUHOHAIbHOEC HCROTb306UAHIUE COHIPLEELIN U IHEPCCIMUYECKILX PeCcypPCco6

VYpoBeHb BbICHIEr0 00pa30BaHUs barkaaaspnar
dopna 00yueHus Ounas
- Cemecrp | Tpyunoemx | Jlekumu, | llpakruue | Jladoparto = CPC, dopma |
| oCTh | | CcKue | | HIPOMEKYTOUYHO |
yac pH. | yac. |
3a4. ell., | o3ausiTusl, | 'O KOHTPOs
| Jac | | Jac - padorbl, - (9K3./3a4cer)
| | @ | |
| | } | qac |
2 4144 u) 36 | 0 | 36 72 Bauemc
‘ ‘ | | [
| | -
| ‘ ; ; OUCHKOU
| | |
‘,,7,,,,,,,“l*,i,ig,,,fﬂfil,,7,,,7,,,,‘7”Lﬁf?fﬁfﬁm,,X ——— s e e |
[ ) [ [ ; I |
- Hmoco | 4(144v) 36 ‘ 0 l 36 72 3auem c
| | |

Baammup 20 {57



1. HEJIW OCBOEHUS JIMCHATIIHHDBI

Llebt0  OCBOEHMSI IMCUMIIHHBL SIBISETCS OOVYCHHME CTYICHTOB TEOPETHUYSCKUM U
MPAKTHYCCKIM OCHOBAM (PHU3HKO-XMMHUCCKHX METO10B aHAIH3a H WICHTH(DHUKALHH BEILECTB.

3a1aua JUCUHMILTHHBI COCTOHMT B TOM. YTO HAa OCHOBAHHH MOIYUYCHHBIX TEOPETHUYECKHX
3HAHHI U IPAKTHYECKOrO OBIAICHMS METOIAMM aHaTH3a. @ TAK/Ke METO1aMM pacdera pe3y1bTaToB
SKCIEPHUMEHTA. CTYACHTBI MOTIH MPAaBUILHO BBIOHPATH METO/Abl HCCICIOBAHMS BEIICCTB B
COOTBETCTBHH ¢ TIOCTABICHHOH mepel HUMH  Npod/eMoii. pa3padoTaTb CNEMY aHaliu3a.
NPAKTHYECKH TPOBECTH €0 U HHTEPIPETHPOBATH 1101y YEHHbIE Pe3y. IbTaTbl.

B pe3viabrare u3yueHust IMCHUITHHBL 00YUAIOMMHCS 10 TKEH:
MOHHMAaTh POIb XHMHUECKOI'0 aHATH3A;

- 3HaTh MECTO AHAIUTHYECKOH XHMHH B CHCTEME HAVK:

- BJQJCTh METPOIOTHYECKHMH OCHOBAMH aHATH3a:

-3HATh CVIIECTBO PEaKUMil H [POLECCOB. HCMOIB3VEMbIX B aHATHTUYECKOH XHMHH.
ITPHHLHIILL H 00J1aCTH HCIIOJIL30BAHH OCHOBHbBIX MCTO,/I0B XHMHYCCKOI'O aHa11u3a:

- UMCTD IpeacTaBiIeHue 00 OCOOCHHOCTSX OOBLEKTOR aHaTH3a:

- BJIQJAETh METO,10.10THell BBIOOpA METO,10B aHATH3a. MMETh HABbIKM UX TPUMEHEHHSI.
2. MECTO JUCIHHUILUTHHDBI B CTPYKTYPE OI1OI1 BO

Jucimrnianna  «DU3HKO-XHMHYECKHE  METO/Ibl  aHalld3a» OTHOCHTCA K 0a30BOH 4acTH
yueOHOro  MJaHa  JAUCUHIIHH 110 HampaslIeHuto  noarotoskd  18.03.02  Duepro-
pecypcocOeperatoife MpoLuecchl B XHMHYECKOH TEeXHOIOTHH. He(PTeXUMHH H OHOTEXHOJIOTMH
(kBaMukanmsa  «daKaiaBp»). HHQOPMALHOHHO M  JOIMYCCKM CBsA3aHa €O CIAEAYIOIIMMHU
JUCLMITTHHAMH:

- HeOpranuyeckas XuMus (CBOHCTBA HEOPraHUYECKHUX BELIECTB H XHMHYCCKHX J1€MEHTOB):
OpraHuyvecKast XuMHs (CBOHCTBA OPraHHYECKUX BELIECTB):
(Qu3HuecKast XHMHs (DIeKTPOXHMHS):
(QusnKa (ONTHKA. aTOMHAs CIIEKTPOCKOIHSL. YTEKTPHUECTBO):

- MareMaThKa (MeTodbl MaTeMaTH4eCKOH CTATHCTHKH ).

3. KOMITETEHIIUN OBYYAIOHIETOCS, ®OPMUPYEMbBIE
B PE3VIIBTATE OCBOEHHSA JIHCITUITTJIHHDBI

B pe3vibrare ocBOSHHs IHCLMITIIHHBI O0YUAIOILHICH 10KeH 1eMOHCTPUPOBATD
CIIeLYIOLINE Pe3yabTaThl 00PA30BaHMs:

- 3HATh OCHOBbI AHATUTHYECKOH XHMHH:

- YMETb [PHUMEHSTH OCHOBHbIE 3aKOHBI XHMHH IIPH O0CYKACHHH MO.IYHEHHbIX Pe3YIbTaTOB.
B TOM YHCJIC C IPHMEHEHHEM HH(OPMALHOHHbBIX 0a3 1aHHbIX :

- BJQ/JCTh HABBIKAMH XHMHYECKOTO IKCIEPHMEHTA., OCHOBHBIMHM aHATHTHYCCKUMH
METOIaMH MCCIIeA0BaHMI XHMUYECKHX BELIEeCTB H MAaTePHAJIOB:

- MNETh ONbLIT padOoThl HA CEPHIIHOMN annaparype. NpPUMeHsIeMOH B aHaAIMTHYECKHX U
(PU3HKO-XHMHYCCKHX HCCIeT0BAHHAX:

- BJIQJeTh METOaMH PETHCTPALHHA H 00padOTKH Pe3yIbTaTOB XHUMHYECKHX IKCIIEPHMEHTOB:

B nipotiecce M3ydeHHst IMCHHIITHHBL (QOPMUPYIOTCH C1€1YIOLIHME KOMIETEHLIMHU:

e  CnoCOOHOCTBIO HCIO.Ib30BATH OCHOBHbIC 3aKOHbI €CTECTBEHHOHAYUHBIX IMCUMIIJIMH B
NPO(ECCHOHAILHON  IeATE/IbHOCTH. IIPUMEHATh METObl MATEMATHUECKOro aHalusa U
MOICTHPOBAH M. TCOPETHUSCKOIO H AKCIEPUMEHTaIbHOro HeeaetoBanus (OIMK-2):



®  CIOCOOHOCTBIO HMCIOIb30BATHL OCHOBHBIC €CTECTBEHHOHAYUHbBIC 3aKOHbI 1715 MOHHMAHHS
OKPYKAIOLICTO MHpa H siBIeHui npupo bl (OTTK-3):

4. CTPYKTYPA U COJAEP/KAHHUE TUCIHHUITIMHDBI

OO01ast TPy, 10eMKOCTh TUCILMITTHHBI COCTABISET 4 3aUeTHbIX € AMHHULbL 144 u.
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Pasaeqabl qucn iMHbI
BBexenne

[IpeaMeT aHAIMTHYECKOH XUMHUH, ee CTPYKTYpa. OCHOBHbIC aHATUTHYECKHE MPOOIeMbl:
CHHMJKEHHE IIpefera OOHapy KeHUsI: [IOBbILCHHE TOYHOCTH U M30MPATEIBHOCTH. IKCIPECCHOCTH
aHaau3a. Buabl anaimsa: U30TOMHBIH. 3JIeMEHTHbBIH. CTPYKTYPHO-TPYINOBO#H ((DVHKIHOHATBLHBIH).
MOJIEKY/ISIPHBIH. BeleCTBEHHbIH. DU3HKO-XUMHUECKHE METO1bl aHaATH3a.

'l‘qulmeTpuqecxue METOIbI aHAIH3a

Metozapr THTprMeTpHYecKoro anaamsa. Kiacenpuxauns. TpebGoBaHus. nipe IbsiBIsSCMbIe K peakiinu
B TUHTPUMETPHUYCCKOM aHaau3e. Buabl THTpuMeTpHUuecKkuX onpeaeieHuii. CrnocoObl BbIpaKeHHsI
KOHUEHTPALMH PACTBOPOB B THTPHMETPHH. DKBHBAJICHT. MOISPHAS Macca YKBHBAICHTA. MOJISIpHAS
KoHueHTpauus. [leppuynbie 1 BTopuuHble cTaH1apThl. PuKcaHaIbl. BHIbI KPUBBIX THTPOBAHHSL.
(DakTopel. BIMSIOLIME HA XapaKTep KPHBLIX THTPOBAHMS U BEIMYMHY CKaUKa THTPOBAHHS B
pasIMYHbIX MeTo/1axX. Touka 3KBUBATEHTHOCTH. C110cO0b! OnpeaeIeH s KOHSUHOH TOYKH
TUTPOBAHUS B PA3IHUYHLIX METOIaX.

Kucaorno-ocnosHoe THTPpOBAaHHE. HOCT]JO€HH€ KPUBBLIX TUTPOBAHHUSI. BausiHue BeIMYHHBI
KOHCTAHT KMCIOTHOCTH HJIH OCHOBHOCTH, KOHIICHTPAHHU KHCI0T HJIH OCHOBaHMUI, TeMIIepaTypbl Ha
NapPAKTCP KPUBLIX TUTPOBAHHS. KncaoTno-ocHOBHOE TUTPOBAHHC B HEBOJAHBIX CpEaax. KuciaotHo-
OCHOBHBIC MHAHWKATOPHI. HOTPGLHHOCTH TUTPOBAHUS TP OMPeJIAC/ICHHH CH/IbHBIX U C.1a0bIX KHCIIOT
H OCHOBAHHH. MHOTOOCHOBHBIX KHCIOT M OCHOBAHHIA.

ORHCINTEILHO-BOCCTAHOBHTEILHOE THTPOBaHIe. [ocTpoeHne KPUBBIX TUTpOBaHus. Biausinne
KOHIEHTPALHH HOHOB BO10PO1a. KOMIITIEKCOOOPA30BaH sl HOHHOH CHIIbI PACTBOPA HA XapakTep
KPHBBIX THTpOBaHMsl. CTIOCOOBI OMpe e 1eHHsI KOHEYHOH TOUKH THTpoBaHus. [lorpemHocTy
THUTPOBAHMUS.

MeT01bl OKHCIUTEIbHO-BOCCTAHOBUTEILHOIO THTPOBaHus. [lepymanranaromerpus. Onpeaeiienue
senesa(ll). mapranua(ll). okcanaToB. nepoxkcHIa BO0po1a. HUTPUTOB.

HMoaomerpus u noanmerpus. Cuctema HOI-HOIUT KAK OKHCIUTEIb HIH BOCCTAHOBHTE Th.
Onpeenenre apceHUTOB, apceHaToB. ;xene3a (I11). meau(Il). raoreHu 1-HOHOB. TTEPOKCHIIOB.
KHCIIOT.

Komriiexcomerpiueckoe THTpoBaHne. Heopranmyeckue H opraHiyeckie THTPAHTHI B
KoMILLIeKcoMeTpuH. Menomb3oBanne aMMHOMOAMKAPOOHOBBIX KHCIOT B KOMILIEKCOHOMETPHH.
[TocTpoenne KpUBBIX THTPOBAHHUSA. MeTaLTIOXPOMHbBIC HHIMKATOPBLI U TPEOOBAHHSL. TPETbIBISCMbIE
K HUM. BaskHelilmne yHuBepcaibHble U ceH(pHUISCKHE METATTOXPOMHbBIE HHIHKATOPbI. CNOCOObI
KOMIT.IEKCOHOMETPHYECKOI'O THTPOBAHUSL: [IpsiMOe. 00paTHOE. KOCBeHHOe. CelleKTHBHOCTD
TUTPOBAHMA U Cr10CcO0b! ee noBbileHus. [lorpemnoctu THTpoBaHus. [IprMepb! NpakTHYECKOTro
npuMeHeHns. Onpeaeriente Kalbliis. MarHus. Keesa. aTioOMUHUSA. MeTH. IMHKa B pacTBOPax
YUCTBIX COJICH M IIPH COBMECTHOM IPUCYTCTBHH.

'JJL‘KT])OXIIMll‘ICCl\‘Ile METOIbI aHA/IH3A

OOwmas XapakTepucTHKa MeT010B. Knaccuduranms. DaekTpoxumudeckue stueiiki. MHAMKaTOpHbIi
SNIEKTPOL M d1eKTpoa cpaBHenus. Ilpsivast morenumomerpust. M3vepenne norenumana.
OOpatnyble H HEOOPATHMbIE OKHCIHTEIbHO-BOCCTAHOBHTEIbHBIE CHCTEMbI. VIHIHKATOPHbIE
yaekTpoasl. Monometpus. Kiaccuukains HOHOCETEKTUBHBIX 2ICKTPOI0B. XapaKTePUCTHKH



HOHOCCJICKTHBHBIX 3JICKTPOJAOB: 3JICKTPO/AHAA (b}"HI’\'U.HSI. I\'O3(1)(1)IIHH€HT CCICKTHBHOCTH. BpeMsd
OTK/IHKA. HpHMCpr HOPaKTHYCCKOTO NPUMEHCHUST HOHOMCETPHH. OHPCJQ."IGHH@ pH HMOHOB
LICTOUYHbIX METAITIOB. I'&.'IOF(?HH,I-HOHOB.HOTQHHHOMGTPII‘!CCI\'OC THTpPpOBAHHE. 3meneHue
JJCKTPOAHOTO ITOTCHIIMAA B ITPOLCCCC TUTPOBAHHUS. Crioco0bI O6Hap}'}l‘\'CHHﬂ KOHEUHOH TOUKH
TUTPOBAHMA B pCaKIHAX! KHCIOTHO-OCHOBHbIX. I\'Q\II‘[.’TEKCOO6pa3OBaHH}{. OKHCJICHHSI-
BOCCTAHOBJ/ICHHM .

CHCKT[)OCI\‘OHH‘IECI’\"HQ METOAbI aHAJIH3a

CH@I\'TD SJEKTPOMATHHUTHOTO U3 TVHCHUS. OCHOBHBbIE THIIbI B3aMMO,1I€HCTBHS BELIECTRA C
H3JIVUCHHEM! DMUCCHUA (TertoBas. JTIOMHUHECIECHLIMS ). TTOTTOIIEHHE. paccesaHue. K.‘IaCCH(bHKaHHH
CIHICKTPOCKOIMHYCCKHX MCTOI0B ITO YHCPIHH. K.TllCCH(I)Ul\'aU.Hﬂ CIHCKTPOCKOIIHYCCKHUX MCTO10B Ha
OCHOBE CIIEKTpa 2/ICKTPOMArHUTHOTO U3IYUEHHA: aTOMHas. MOJICKY/IsApHasl. 86C0p6HHOHH21$[.
OMHUCCHOHHAA CIICKTPOCKOITH .

CriekTpbl atoMOB. OCHOBHBIE H BO30V/K/I€HHbBIC COCTOSHHS aTOMOB. XaPAKTEPUCTHKH COCTOAHMIH.
DuepreTHyeckue nepexoasl. [Ipasuiaa otOopa. 3aKOHbI HCITYCKAHUS U IOTTI0MIeHHs . BeposiTHOCTH
IEKTPOHHBIX [IEPEXO0A0B H BpeMeHa KHU3HH BO30YIKIACHHbBIX COCTOSIHUI. XapaKTepucTHKH
CHEKTPAIbHBIX JTUHHI: [IOI0KEHUE B CMIEKTPE. HHTEHCHBHOCTD. MOJTYIIHPHHA.

CrieKTpbl MOJIEKY/T: HX 0COOGHHOCTH. CXeMbl 21eKTPOHHBIX YPOBHEH MosIeKy bl [IpeacTaBienue o
TOTHOM YHEPrHH MOJIEKYJT KaK CYyMMbI 3JIeKTPOHHOIL. Kostedare1pbHOoi 1 BpawaTe1bHOH. OCHOBHBIE
3aKOHBI MOTJIOMIEHHS YICKTPOMAarHuTHOTO u3iaydenus (byrepa) u 3akon m3ayuenust (Jlomakuna-
[11eiide). Cs3b aHATHTHUECKOTO CHIHATA € KOHLEHTpAIMeH OMpeaessseMoro coeIMHeH .

Annapatypa. CriocoObl MOHOXPOMATH3AMHM TyIUCTOH sHepruu. Kiaccupukanns creKTpaibHbIX
IpUOOPOB HX XapakTepucTHKH. [Tpuevuuky u3ayuenus. MacTpymentaiibipie nomexu. Hymbl 1
OTHOLIEHHE CHUTHAI-LIYM: OLEHKA MHHHMAILHOIO aHATTHTHUECKOIO CUTHAIA.

Mo:texyasipaast a0copOuHoHHas cleKTPocKonus (cnexTpodoroverpus). CBA3b XHMHUECKOH
CTPYKTYPbI COAMHEHHS ¢ a0COPOLUMOHHBIM ClIeKTPOM. DYHKIUMOHAIBHBIH aHaIH3 110
K01e0aTeIbHBIM M 3JICKTPOHHBIM crieKTpaM. CBs3b ONTHUECKOH [I0THOCTH ¢ KOHLIEHTPaIlUeH.
OcHoBHOIT 3aKoH cBeTonoraomeHns. OCHOBHBIC MPHUHHBI OTKIOHEHHS OT 3aKOHa
(MHCTpYMEHTaIbHbIe 0 PU3UKO-XHMIUeckue). [lonsaTie 00 HCTHHHOM H KaKyIIEMCst MOISIPHOM
KOY(PPUIHEHTE NOTTOIIECHHUSL.

CriocoObl MOTYYEHHS OKPALIEHHBIX COeAMHEHUI. PDOTOMETPHUECKHE aHATHTHYECKUE PEareHThI:
TpedoBanus K HUM. CriocoOb! Onpe/esleHisi KOHLUEHTPaLHH BellecTB. M3Mepenne BbICOKMX. HU3KHX
ONTHYECKHX II0THOCTEH (AH(epeHinaIbiblil MeTO1). AHATH3 MHOIOKOMITOHEHTHBIX CHCTEM.
[IpuMeHeHHe MeTo 1a Tt HCCIeI0BaH sl Peakiii B pacTBOpax (KOMIIEKCO00pa3oBaHus.
IPOTOJTHTHYECKHX, [TPOLECCOB arperaliu ). CONpOBOKIAIOMNNXCS H3MEHEHHEM CIIEKTPOB
MOra0ueHns. MeTpoI0rHuecKie XapakTepUCTHKH U aHATHTHYSCKHE BO3MOKHOCTH. [Ipumepst
MPAKTHYECKOTO MPHMEHEHUS MeTO1a.

OcnoBubie 00HLEKTHI AHATH3A

OOBEKTHI OKPY/KAIOLICH CPeTbl: BO3AYN. MPUPOTHBIC H CTOYHBIE BOIbl. aTMOC(EPHbIE 0CAIKH.
MOYBbLL JOHHBIE OTIIOKEHHS. . XapaKTepHble 0COOCHHOCTH H 3a1a4yyi WX aHaIu3a.

buoaornueckne u MeIMIMHCKHE O0BEKThL. AHATHTHYECKHE 3a1a4uH B 3TOl 001act. CaHUTapHO-
TUTHEHHYECKHI KOHTPOIb.



lelpOJlIblC H CHHTCTHYCCKHE OPraHUYCCKHUC BCUICCTBA H DICMEHTOOPraHHvYeCKUEe COCANHCHUS.
[HOTUMEPbI. Bupl ananinza Takux 00bEKTOB U COOTBETCTBYIOLIHEC METO/IbI. le’l;\lepbl peuIcHNs
3a71a4 KOHTPO. I OPraHuyeCKUX IMMPOU3BOJACTB.

5. ObPA3OBATE/IBHBIE TEXHOJIOI'HA

[Ipy M3yueHUM TEOPETHUECKOrO Kypca HCnoab3ytoTes Meroasl 1T - mpumenenue
KOMIIBIOTEPOB Il J10OCTyNa K HHTEPHET-pecypcaM. HCIOJIb30BAaHHE 00YYarOLIMX MpOrpaMM /s
paclmupeHus  HHQOPMALMOHHOIO  moJst.  odecredeHust  yao0cTBa — mpeoOpa3oBaHus |
CTPYKTYpHPOBaHHs HH(GOPMALKHU 111 TpaHCPopMauKu €€ B 3HaAHHE.

[IpenoaneceHne TEOPETHUECKOTO MaTepHald OCYLICCTBISCTCS ¢ MOMOUIBIO IEKTPOHHBIX
cpeIcTB 00YUEHHS IPH HEMOCPEACTBEHHOM MPOUTEHHH JaHHOIO MaTepHaIa JIeKTOPOM.

JIast  OLIEHKH  OCBOGHHMs — TEOPETHYUECKOro  MaTepuasa  CTYJICHTAMM  MCIOJIb3VIOTCS
TPAIHIHOHHBIC MHCHMEHHbIE H YCTHbIC KOHTPO IbHbBIE MEPONPHUITHS (KOITOKBHYMbl, KOHTPOIbHbIE
padoThI).

[Ipn ocBoeHuH 1a00OPATOPHOrO IPAKTHKYMa CTYJASHTAM IpeillaraeTcsi MHIAMBHYAlbHAs
padoTta u padoTa B MalbIX IPYIIIax. I1¢ KaKAblil N0 1yyaeT cBOE 3a1aHHe.

JlaGopaTopHble padoThl  BBIIOIHSIOTCS  CTYJICHTAMM 10 HHIMBUAVAIBLHBIM  padukam
COITIACHO METOIMYECKHM YKa3aHMsIM K 1a00paTOpHbIM pPadOTaM. COCTABACHHBIM MO €IHHOMY
[U1aHY: [epedeHb BOMPOCOB As MOArOTOBKHM K 71a0OpaTOpHBIM padoTaM. CYMIHOCTL METOIHKH.
METO/IMKA MPOBEACHHUs ONpeIeIeHHs. CIIHCOK JIUTepaTyphl.

Teoperuueckue BONPOCHL, KacarollMecs TOH HIM MHOH .1adopaTopHOH padOTbl FOTOBSTCH
CTYJEHTaMH JoMa. J[OMOJIHUTENBHO I8 JA0OMALIHEr0 BBIIOIHEHHMS J1aeTCsd HECKOIbKO 3a1a4 A7
perieHust 13 yueOHHKa.

B madoparopun rmepen kaxk1oil padoToif mpemnogaBaTeleM  [POBOJMTCS JIOMYCK K
1abopatopHoii padoTe B BUAE YCTHOrO ONpoca CTYICHTOB H NPOBEPKOil 1omarnnero 3azanus (20-
30 MuH).

CTyIeHTBL. TOJYUHBLIME OMYCK. BBIMOIHSAIOT J1a00paTOPHYIO padoTy COIIaCHO METO/MKE.
Bee padoTbl 3akaHUHBAIOTCS aHATH30M PACTBOPA € HEM3BECTHOH KOHLECHTpALMEH. BbLIAHHBIX
1a00opaHTOM.  BpimonnsieTess  He  MeHee  3-X  mapalilelbHbIX - onpelereHuil.  PesyvibTarh
00padaTbIBAIOTCSl METOI0OM MaTeMaTHuecKol craTucTuku. Odopmisercss oTyer 1o padoTe.
Pe3yapTarel aHaIM3a M JI0MYyCKa K padoTe OLEHHBAIOTCS MperoaaBaTe]eM [0 MITHOATIBHON
CHCTEME.

6. ONEHOYHBIE CPEJICTBA JIUIA TEKYIIEI'O KOHTPOJIA
VCIHIEBAEMOCTU, TPOMEKYTOUHOMU ATTECTALIMU 110 HTOI'AM
OCBOEHUSI JINCHUITIJIMHBI U YUEBHO-METO/IMYECKOE
OBGECIHEYEHUE CAMOCTOSITEJIBHOM PABOTBI CTY/JIEHTOB

Peittunr-courpoJn Nel
1. B ueMm pazinune aHATUTHUECKOH XUMHH H aHATUTHYECKOI C1V/KObI?

2. Hapucylite KpHBYI KOHJAYKTOMETPHUYECKOIO THTPOBaHUA THIAPOKCHIA HATpUs
COJIAHOM KUCIOTONH 1 O0BbACHHUTE €€ XO1.

3. B Kakux KoopauHATaxX CTPOUTCS IPAAYUPOBOUHbBIH rpaduK M IOYeMy B METOE
NOTEHUHOMETPHUH?

4. Yro takoe atomuszatop? s Kakux menaeil oH cay:kuT? B Kakux MeTo/ax aHajiuia

HCITOIB3YIOT dTOMU3ATOPbI.
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JIs onpeaeseHus HUKEIS ¢ JIUMETHINTMOKCHMOM HABECKY CTAIH PacTBOPSAIOT M
paz0asiasiior pactBop 10 100 wmi1. K 3 wma pactBopa 100aBIsSOT HEOOXOIMMBbIE
peaKTuBbL. pa3daBifroT BOAOH 10 50 M U GOTOMETPUPYIOT B KIOBETE € TOJILIMHOM
cios 1 oM ( MOJISIPHBIH KOdPPULHEHT cBeTOnOr101eHus paeH 1.3.107). Boruucants
Maccy HaBECKM CTalu. €CIM ONTHUEeCKas IUI0THOCTh paBHa 0.435 a maccosas 10
Huke: st paBaa 0.5%.

B uem pasamume MerTona aHaiuza M METOAMKM aHaamsa? [lpueaute npumepbl
METO/10B M Ha3BaHMIl METOAHMK aHaIu3a.

Hapucylite KpHBYIO KOHIYKTOMETPHYECKOIO THUTPOBAHHS YKCYCHOH KHCIOTbI
[HAPOKCHI0M HATpHsl U OObSCHUTE €€ XO.

[IpuBeanrTe npuMepbl WHAMKATOPHBIX 71€KTPOJOB B MOTEHIHOMETpHH. [lpuuimn
JEHCTBHS CTEKISHHOIO DJIEKTpO/1a.

Ha wem OCHOBaH METOA aTOMHO-DMHUCCHOHHOH criekrpockonuu? IlpuBenure
ONTHYECKYIO CXeMY IIpHoopa.

OnpeneanTb MacCOBYIO 1010 HMHKA B MYKE. eciid HaBecKy 10 r 0301114 U 30.1Y
pactBopuin B Koa0e Ha 100 wia. L anaauza otodOpaau 10 M MOJIVUEHHOI'O
pactBopa 100aBHIM HEOOXOAUMBIC PEaKTHUBBL. pazdaBuian 10 30 M1 M H3MEPUIH
ONTHYECKYIO IVIOTHOCTh B KKOBETE € TOJIIMHONH €0 5 CM. KOTOpas oKa3alach
pasnoii 0.5. i1 noctpoenust rpaayupoBOUHOro rpauka B MepHble KOJI0bI Ha S0
v oBBean 2. 4. 6. 8. 10 M cTaHIapTHOrO pacTBOpa LUMHKA ¢ KOHLEHTpauuein |
MKT/MI, 100aBHJIM HEOOXOAMMbIE PEAKTHUBBI. 10BEIM KOJIOBI 10 METKH BO/I0H M
H3MEPHIN ONTHYECKYIO IUVIOTHOCTH B KIOBETE € TOJMMHON ciost 5 oM. [loayuuian
onrtuueckue miiotHoctu 0.2: 0.4: 0.6: 0.8 u 1.0.

[IpaBuabHOCTh. Kak ONEHUTH MPaBUIBHOCTD BBIMOJIHEHHOIO aHaIn3a?

Ipsivast 1 KocBeHHast KOHIyKToMeTpust. Crioco0b! onpeae IeHUst KOHLEHTPaLHH.
Kaxne tpedoBaHus HPEABABISIOTCS K JIEKTPOAaM CPABHEHHUs B MOTEHUHOMETPUH
[puHumn A€HCTBUS ITHX DIIEKTPO,10B.

OCHOBBI  ATOMHO-IMHCCHOHHON criekTpockonuu. Onruueckas cxema mnpudopa
CIIOCOOBI ONPE/IEICHNS KOHIIEHTPALIMH

JIBa oOpasua HepTH. cTaHAAPTHBIH W aHaau3upyemblii Maccol o 1 r pazdaBuiu B
10 paz MeTHAM300YTHIKEHOM M pacHbLIMIN B IIIAMEHH aTOMHO-a0CcOpPOLHOHHOIO
criektpodoromerpa. OnTuueckas IMUIOTHOCTb JMHMM  BaHaaus A4 odpasua ¢
m3BecTHBIM coaepskanueMm BaHaaus 0.01 % cocraBuia 0.740 u a1 odpasua ¢
HeH3BeCTHBIM coepskanueM 0.32. BBIYUCIUTL MACCOBYIO 10.1K0 BaHAAUs B HE(PTH.

Bocnponspoammocts. Kak olleHUTh BOCIPOH3BOAHMOCTb BBITIOJTHEHHOT O aHaIM3a’
CyTb aMIICPOMETPHUECKOIO TUTpoBaHUA. KpuBble TUTPOBAHMA. UX BUI U YCIOBUS
OJIyYEHHS.

Kakue BH/Ibl 2J1KTPO10B HCII0B3YIOTCs B KOHAYKTOMETpHn? IlpuBenTe npumMepsl.
OCHOBHOIT 3aKOH CBETOTOITOIICHHs. B KaKuX METO1aX aHa1M3a OH UCTIOIb3yeTcs ?
s onpenesieHMs  JKelde3a B KOHLEHTPUPOBAHHON CEpHOI  KHUCIOTE B BH/IE
cviab(ocaiuuniara HapecKy novewaroT B Ko10y 100 a1, 100aBIsitOT HEOOXOAMMbIE
PCAKTHBbBI 1 A0BOAAT 10 METKH BO10M. M3MepAIoT ONTHUECKYIO ILIOTHOCTh B KIOBETE
¢ ToamuMHOM c1og I ov npu 420 HM (MOSpHBIH KOY(DPULIHEHT CBETOMOIIOUICHUS
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pasen 6000. PaccuuTtarh Maccy HaBeCKM KHCIOTBI /18 aHalu3a €CId ONTHYECKas
m10THOCTE paBHa 0.435 a maccosas 10:14 keesa 0.005 %.

YT10 TaKOe TOUHOCThH aHATH3a M KaK OHa OLlIEHUBaeTCs

Hapucyiite KpUBYIO TMOTEHIHOMETPUUYECKOTO TUTPOBAHMs COJSAHON M OOpPHOI
KHCIIOTBI IPH UX COBMECTHOM NPUCYTCTBUU M OOBIACHUTE €€ XOL.

OdocHyHTE BHIOOP METO/1a OIpeae/IeHHs KaAMUsl B CTOUHBIX BO/1aX.

IlpuBeanTe 3aBUCHUMOCTb MHTEHCHMBHOCTM  QTOMHO-D)MMCCHOHHON  JIUHUM  OT
KOHLEHTPALMH M YKAKUTE CMbIC/I BXOSIIMX B HEFO MapaMeTpoB.

JIast mpUroToBIEHMs CTAHIAPTHOrO pactBopa nupkoHus Hasecky ZrOCL.8H,0
maccoit 0.3533 1 pactBopuan B 100 M corsiHoi Kuci1othl. B MepHble k01061 50 M1
novmectuian 1.0: 1.2: 1.5: 1.7: 2.0 M1 cTaHAapTHOrO pacTBOpa. NPUOABUIN PEAKTHB U
JIOBEIH 10 METKH BOA0M. M3vepuin onTtuyeckue mi10THOCTH OTHOCHTEIBHO [IEPBOTO
pactBopa. [loayumiam onrtuueckue rrorHoctd 0.10: 0.235: 0.33: 0.47. HaBecky
HUpKOHKHEBOTO criaBa Maccoif 0.112 r pactBopuian B Koi1de 50 mun. oToOpaan 2 M.
A00aBWIM PEAKTUB M JOBEIM A0 METKH. M3Mmepuiu onTuuecKyro IMJI0THOCTL M OHA
okazajiack paBHoif 0.32. BBIUMCINTD MAaCCOBYIO /10110 LIMPKOHUS B CIIJIaBE.

Pelirunr-konrpoib Ne2
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Y1o Takoe KayeCTBEHHbIH M KOIMYECTBeHHbIH aHaiu3? Kakumu merogamMu oH
BbINOIHsieTCst? T IpuBeauTe npuMepsl.

Hapucyiite KpUBYIO KOHIYKTOMETPHUECKOIO THTPOBAHUS Cy. 1b(aTa MeIu U COIAHOI
KHUCTOTBI MPHU HUX COBMECTHOM MPUCYTCTBHM THIAPOKCHIOM HATpHsl. OOBSCHHUTE €€
XO[I.

OnTuyeckast cxema npudopa 118 (oromMeTpuueckoro aHaausza. Hasnauenne
OCHOBHBIX Y3.10B.

JI71st onpe/iesieHust KaKuX 3J€MEHTOB 11e.1eC000pa3HO HCIOIb30BaTh INTAMEHHBIH. 114
Kakux — MCKPOBOIl crnocod aromu3auMu 0OpoObl B aTOMHO-3MHCCHOHHOM
CIIEKTPOCKONUU?

JI1s OCTpOEHUsl rPpaayMpOBOUHOIO rpaguka B MepHble KO10bI 250 MI HOMECTHIH
11:12: 13: 14 1 15 M7 cTaHIapTHOTO pacTBOpa. coaepskawero 1.25 Mr/mia maprasua
o OKHCIMIM  MapraHerr 10 IepMvanradara. ONTHYCCKYIO [JIOTHOCTH  M3MEPHIIH
OTHOCUTEIBHO pacTBopa. coaepxkawero 12.5 vr mapradua B 250 M1 U IOJIYUHIN
ontnueckue raortHoctu 0.2: 0.4:. 0.6: 0.8 u 1.01. HaBecky pyast maccoit 0.5 1
pactBopiiu M pa3zdaBuin pactBop 10 1. B 50 Ma duibTpata OKMCIHIN MapraHen
710 TepMaHrasHata M paszdaBuid pactBop a0 250 wi. M3mepmian onTuuecKyro
MIIOTHOCTBL M OHa OKazalach paBHON (.32. BBIUMCIUTH MACCOBYIO 10710 MapraHia B
pyAae.

Kakue Bol 3Haere Buabl anasinza? [IpuBeaure npumepslt.

OdocHyiiTe BLIOOP METO/1a ONPEAEIeHNs PTYTH B CTOUHBIX BOJAX.

Yro Takoe paBHOBeCHBbIH noreHuuan? Kak u3MepuTb MOTCHIMAT HHIMKATOPHOIO
3EKTPOIA. UTOOBI €70 MOKHO OBLTO TPUPABHSTH K PABHOBECHOMY?

Kaxoii mCTOUHUK aTOMU3AMH 11€.1eC000pa3HO MCI0Ib30BaTh U [IOYEMY AT AaTOMHO-
IMHUCCHOHHOTO OMpeIeIeH s a) Kalusl B NPHPOIHOIH Boae. O) HUKEId B CTaIH. B)
JKese3a B Boje?
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Ornpeae/IuTh MAacCOBYIO /10110 PTYTH B MOJIOKe. ecau HaBecKy 10 r o30auam u 3071y
pactBopun B koade wa 100 muia. Jlag ananmsa orodpaau 10 MI 1OIY4eHHOrO
pactBopa 100aBU.IM HEOOXOIMMbIE peaKkTUBBL, pa3daBuian 10 50 M1 U U3MEPHUIH
ONTHUECKYIO TIOTHOCTh B KIOBETE € TOIMIMHON €105 5 CM. KOTOpas OKaszalach
paBHoil 0.2. JI;1s1 mocTpoeHust rpa, lyupoBOUHOro rpaduka B MepHble KO.10bI Ha 50
M BBeH 2. 4. 6. 8. 10 M CTaHIapTHOTO PacTBOpaA PTYTH ¢ KOHLEHTpauueit 1 Hr/m1.
100aBUIM HEOOXOAMMBIE PEAKTHBBL. J10BEIM KO.IObl 10 METKH BOIOH M HU3MEpu.Id
ONTHYECKYIO IJIOTHOCTH B KKOBETE ¢ TOIMIMHOM c10s 5 oM. [loayunan ontuueckue
nirotoctu 0.2: 0.4: 0.6: 0.8 u 1.0.

Kax xnaccnduumpyrorest Meto/ bl anaiusza? [lpuseanre npusvepbl 0UOI0IMYECKHX
METOJ0B aHaIU3a

THIIBI MOTTI0LIAIOUIMX CHCTEM B (DOTOMETPHH.

CrtpoeHue M HpUHUMI AeHCTBUSL PTOPUACEIEKTUBHOIO 31eKTpoaa. Obdaactu ero
MPUMEHEHHS.

B ueM poab aTromuzaTopa: a) B aTOMHO-I9MHCCHOHHOM: §) aTOMHO-a0COPOIHOHHOM
METOAaxX aHaausza?

[Tociie pactBOopenus 0.25 r uyryHa pactop paszdasuiu 10 100 ma. B tpu mepHbie
KOIObI Ha 50 MJ MOMECTH.IM IO 23 M 9TOro pacTBopa M 100aBUIH : B MEPBYIO
KO0y cTanAapTHbl pacTBop. coaepsxkawuil 0.5 Mr THTaHa. 100aBUIM MEPOKCHT
BOJ0PO/a. BO BTOPYIO - [IEPOKCHI BO10POa. B TEPTHIO — BOY (HY.IEBOI pacTBop).
PactBOpbl pazdaBuiIn 10 METKH BOIOH U (hOTOMETPUPOBAIH /IBA [IEPBLIX pacTBOpa
OTHOCHTEJIBLHO TpeThero. [1oayuuin 3HaueHuss ONTHYECKOH ILIOTHOCTH: A,
0.65. A = 0.25. PaccunTaliTe MaccoByIo 10,110 TUTAHA B UYTYHE.

Ananutnyeckuil  curnan.  IlpuBeauwrte upuMepbl aHAIMTHYECKMX CUTHAIOB B
Pa3IUUHBIX METO/1axX aHaIu3a.

[Toasiporpadust. CyTb MeTOAa. DiaeKTpoabl. O01aCTH NPUMEHECHMS.

Kax BeIOMparoT yea0Bus NPOBEICHUS aMIIEPOMETPUUECKOIO TUTPOBAHMA
ATomHO-abcopOumonHas crekrpockonus. Onrtudeckas cxema rnpudopa. Criocodbl
ornpejereHus KoHeHTpaunu. O0:1acT HCIO0b30BaHUS

Onpeae/MTh MacCOBYIO 100 CTPOHLIMS B MOJOKE. €Cau HaBecky 10 r o30:1m1u u
30.1V pacTBOpHIN B K010e Ha 100 wmia. /las anaausa oroOpaan 10 MI 1101yUEeHHOro
pacTBopa 100aBHIM HEOOXOAMMbIC PEaKTHBBL  pa3daBu.Iu 10 S0 M1 M H3MEPHUIH
ONTHYECKYIO IUIOTHOCTL B KIOBETE C TOILIMHOI €104 5 ¢M. KOTOpas OKa3alack
paBHoii 0.1. L7151 mocTpoeHus rpalyHpoBOYHOIO rpaduka B MepHbIe KOJ0bI Ha S0
v Beean 2. 4. 6. 8. 10 M1 cTaHapTHOrO pacTBopa CTPOHLMA ¢ KOHLEHTpauuei |
MKI/MIL. 100aBHIM HEOOXOAMMbBIE PEAKTHBBI. 10BN KOJObI 10 METKH BOJIOIH M
H3MEPHIH ONTUYECKYIO [JIOTHOCTH B KIOBETE ¢ TOAUIMHON ciaost 5 oM. [loayuuian
ontuueckue mrorHoctu 0.1: 0.2: 0.3: 0.4 u 0.5.

Yro Takoe u30MpaTeIBHOCTH  MeTOAa  aHaiamusza?  IlpuBeamrte  TpUMEpEI
H30MpaTeIbHbIX METO/10B.

ATOMHO->MHCCHOHHBIN MeTO1 aHaiu3a. CyTh MeTOAd. 001aCTH UCTIOIb30BaHMNS.
OCHOBBI IOTEHUMOMETPUU. DAEKTPO/bl. Criocodbl onpeaeiieHus KOHIEHTPalli.
O0:1acT HCTIOIL30BAHMSL.

[lepeuncinTe OCHOBHBIE THIbI aTOMHU3aTOPOB M HCTOUHMKOB HM3IyUE€HMSI CBETA.
IPHMEHSIEMBIX B aTOMHO-a0COPOLHMOHHOM METO, 1€ aHa IM3a.
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Paccuntaiite MaccoByl 1010 JKel€3a B MOJOKE. OMpEeIeiIseMyI0 METOI0M
aroMHoil adcopOumn. Haecky wmoioka 10 r pasdasuwanm Bogoi 10 200 M1 u
paclbLIsIM B IUIAMSl  TOPEIKM  aTOMHO-a0COPOLMOHHOTO  CHeKTpodoTOMETpa.
[Tomyunnn  3HayeHue onrtuueckoil miaotHocTu 0.35. a mnpu  pachblLICHUH
CTaH/IaPTHOI'O pacTBOpa JKe/Ie3a ¢ KoHueHTpauueit 1 mxr/vi - 0.34.
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beiBaror m  m3dupareibHble METOAbl aHa1u3a YHUBepcaibHbiMu? [IpuBe mre
[PUMEPBI.

®otomerpuyeckuil MeToa aHaiu3a. CyTh MeTOAa. 001aCTH MCITOIb30BaHMS.

Hro  gBISETCS  AHAIMTHUECKUM  CHTHal1oM B noasiporpaduu?  Hapucyiite
SIEKTPUUYECKYIO cXeMy no:siporpada.

ATOMHO-a0COPOLMOHHAs crieKTpocKonust. Kakie HCTOUHMKK H31yUeHUs cBeTa 3/1eCh
MCTIOIB3YIOTCA U 1oueMy?

OnpenennTs MaccoBylo 070 MOIHOICHa B CyXO(ppyKTax. ecam Habecky 10 T
O307TMIM U 301y pactBopuin B Koa0e Ha 100 wui. Jlas amaamsa otoOpaiu 10 mu
MOJAYYCHHOIO pacTBopa A00aBHIM HEOOXOAMMbIE PEAKTUBLL, pa3zdaBuiIn 10 30 M1 u
M3MEPHIN ONTHYCCKYIO IMJIOTHOCTH B KIOBETE € TOJLIMHON €108 3 cM. KOTOpas
okasazach papnoi 0.2. /14 NOCTpOEHHS IPaIyHPOBOUHOIO rpaduka B MEpHbIE
Ko10b1 Ha 50w Beeant 2. 4. 6. 8. 10 M1 CTaHIAPTHOTO pacTBOpa MOIMOIEHA €
KOHUCHTpauuei 1 MKr/yi1. 100aBuin HEOOXOAMMbIC PCAKTHBbL. 10BEIH KO0l 10
METKH BO/I0H M H3MEPH/IN ONTHYECKYIO MIIOTHOCTL B KIOBETE C TOIILMHON €105 3 CM.
[Toayunan onrnueckue riiotaoct 0.2: 0.4: 0.6: 0.8 1 1.0.

Hro rTakoe  4yBCTBHUTEIbHOCTH MeTOAa  aHaiamuza?  [lpuBeaute  mpumepsl
4YBCTBUTEIBHBIX METO/10B aHAIM3A.

Crnioco0bl onpejaeieHus: KoHUeHTpauud B Gotomerpun. O61acTy MCIOIb30BAHUS
GoTomeTpHu.

Jlast 4ero HysKHbI KPHBBIC [OTEHHHOMETPHYECKOro TuTpoBaHua? MX BHIbl W
o0padoTka.

Kaxkue OCHOBHbIE THIIBI HMCTOYHHKOB H3IVUCHHS B aTOMHO-a0COPOLMOHHOI
CIICKTPOCKOIIMM BaM H3BECTHBI?

Hapecky wmasenesoii kuciaorst H,C,0,.2H,O wmaccoii 0.6000 r pactBopuin B
MepHOil kor10e BMecTtuMocTbio 100.0 M. Ha moTeHImoMeTpiueckoe THTpOBaHKe
20.00 M1 mOJIYYEHHOro pacTtBopa M3pacxo1oBatn 18.34 M rHApoKCHIa HATPHS.
Ornipee/nTh MOAAPHY 10 KOHLUEHTPALMIO PacTBOPA MHAPOKCHIA HATPHS,

YTo Takoe HKCIpeccHOCTh MeToda aHaauza? [lpuBeaure mpuMepbl HKCIPECCHBIX
METO0B aHAIM3a.

Onruyeckast cxeMa npuOOPOB I U3MEPEHHs ONTHUCCKOH IIJIOTHOCTH H Ha3HAUCHME
B HCI OCHOBHBIX V3710B.

Kakag BenmuuHa sBIsSeTCS aHATHTHUCCKUM CHIHAJIOM B rnoTeHumomerpun? Kak ee
U3MEPSIOT?

Kaxoii MeToa - aTOMHO->MHCCHOHHBIH HIH aTOMHO-a0COPOLHOHHBIIT 11e1eco00pa3Ho
UCIIO/Ib30BATH 151 KAYeCTBEHHOro ana;mza? [Touemy?
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B cranaapTHbIX pacTBOopax coim Hatpust ¢ koHueHtpauueit 0.1: 0.01: 0.001: 0.0001
M ObLIM M3MEPEHbI JIEKTPOAHBIE MOTEHIMAIbl HATPHICEIEKTUBHOIO 3JICKTPOaa
OTHOCHUTEJIBHO XJIOPHACEPEOPSIHOrO 3IEKTPO1a U MOJAYUEHBI CIECAYIOUINE 3HAYEHMs
100: 46.0: -7.00: - 60.0 MB . HaBecky oOpa3zua maccoit 0.2000 r. coaepskauiero
HATPUil. pacTBOpUIN B BOJAC U 00beM jgoBead 10 100 M. M3mepuin 371eKTpoaHblil
NOTEHIHAI  HATPUHCEIEKTUBHOIO  HIEKIpoda. MOJyuuiIu 3Hadyenue 60 wmB.
BbruncauTs MaccoByO 107110 HATpUs B 00pasLe.

Uewm onpeeasiercst KOIM4ecTBO 3HaYallnX HU(p B KOHEYHOM pe3y.IbTaTe aHaam3a’
ATOMHO-a0COpOLHMOHHBII METO1 aHa.1M3a. ONTHYecKas cxema npudopa. HazHayeHHe
B Hell OCHOBHBIX Y3:10B. O01acTh MCTO/Ib30BAHMS.

B uem pasianuune upsamoil 1 KOCBCHHOI noreHumonmerpun? llpupere npumMepbl ux
HCIIOIb30BaH M.

Copymyaupyiite 0OCHOBHOI 3aKOH cBeTonoriomeHuss. O6.1acTh ero UCIoIb30BaHuUs.
B cranaapTHbIX pacTBOpax coau HaTpus ¢ koHueHtpauueit 0.1: 0.01: 0.001: 0.0001
M ObliI M3MEpPEHBI HJIEKTPOAHBIC TMOTEHLHAAbl HATPUIHCEICKTUBHOIO 3J1EKTPO1a
OTHOCHTEIBHO XJIOPHICEPEOPSAHOrO ICKTPOId M MOJYUEHbI CJIe1YIOINE 3HAYCHUs
100: 46.0: -7.00: - 60.0 MB. Hasecky o0pa3zua maccoii 0.2000 r. cojaepiauiero
HATPpHIil. pacTBOPHIN B BOJAe U 00beMm goBeau 10 100 mia. M3mepuiau aeKTpoaHblii
[OTEHIMAI  HATPHUIICEJIEKTUBHOIO  2JIEKTpoJda. MOJy4Yuaud 3HadeHue 60 wmB.
BprancanTtb MaccoByIO J0/110 HATpus B o0pasLe.

TouHocTh anamusza. MoskeT M ObITh XOpOLIasi BOCIIPOM3BOJIMMOCTD. & pPe3yibTaT
aHa1M3a HENPaBUIbHbLIM?

OCHOBHOIT 3aKOH CBETOMOTIONICHUST M METO/bl aHaIu3d. HMCIOJIB3VIOUIHE STOT
3aKOH.

YTo Takoe MOHOCEICKTUBHBIE YICKTPOABI U I71€ OHH MCHOIB3VIOTCA? [IpuHimn ux
JCHCTBUSL.

B uewm cyth anddepenunaibioii poromerpun? Kak onpeaeasierest KOHUEHTpaLus B
HTOM CI1O0CO0E U B KAKOM C1yyae OH IpUMeHsieTcs?

B cranaapTHbIX pacTBOpax coau Meau ¢ Konuenrpanueit 0.1: 0.01: 0.001: 0.0001 M
OBLIM  M3MEPEHbI  JJCKTPOAHBIE IMOTCHIHMAIbl  MEILCEICKTUBHOIO  JICKTPO/1a
OTHOCHUTEIBHO XJIOPHICEPEOPSHOIO HICKTPOIa M MOIYUCHBI CICIVIOLUINE 3HAYCHUS
100: 46.0: -7.00: - 60.0 MmB . HaBecky oOpa3sua maccoii 0.2000 r. coaepskauiero
ME/Ib, PACTBOPUIN B BoJAe W o0beM jgosernu 10 100 wmur. M3mepuian di1eKrpoaHblii
MOTEHIMAT MEABCEICKTHBHOTO Y IEKTPO/1a. NOAVUNIN 3HaueHne 60 MB. Borancants
MACCOBYIO JIOJTHO ME/IM B 00pa3slie.

Yto Takoe rocy1apCTBeHHbIC —cTaHAapTHble oOpasubl?  Jl1ss  4ero  OHM
HCIIOIB3YIOTCA?

MeTo1bl aTOMHOI CIIEKTPOCKOIMH. OCHOBBI MCTO10B. 00.1aCTH HCII0.1b30BaHHS.
VYpaguenue MiapkoBuua. Met1o 1 aHa/1M3a. UCIOb3YIOWMI 9TO YpaBHEHHUE.
[TepeuncinTe THIMTHYHBIE UCTOUHHUKH H31yUeHHs B GoromeTpun. B Kakoil odaacti
CHEKTPpa OHM U31yqaroT?

B cranaapTHbIx pacTtBopax coau Kaaus ¢ koHuentpauuei 0.1:; 0.01: 0.001: 0.0001
M ObLan M3MepeHbl IJAEKTPOAHBIE MOTEHLHAIbI KalUHCEIEKTUBHOIO SIIEeKTPo1a
OTHOCHTEIBHO XJIOPHACEPEOPSAHOIO 3JIEKTPOAa U IMOJYUEHBl ClIeyI0lIHE 3HAUeHUS



100: 46.0: -7.00: - 60.0 MB . HaBecky oOpazua maccoit 0.2000 r. coaepzxaiuero
KaIuil. pacTBOPUIM B BoAe W o0beM doBeian 10 100y M3Mepuian 371eKTpoaHbId
HOTCHLMAT  KaJIMHCEICKTHBHOTO  HJEKTpOa. [MOIVUMIM  3Hadenue 60  mB.
BBIMHCINTE MAcCOBYIO 10110 Ka1ust B 0OpasLe.

1. Tounocts aHaamu3a. HazoBute u3BecTHbIe BaMm caMble TOUHbIE METO/1bl aHAIM3a.

2. ATOMHO-?MHCCHOHHBIH M1aMEHHOPOTOMETPHUUYECKUIT METO,1 aHAIU3a. CYTh METO/d.
00.1aCTH UCITIOIb30BAHMSL.

3. [Ilpsimast 1 KocBeHHas noreHuuomerpus. CriocoObl ONpe/IeiieHus KOHLEHTPALMH.
00.1aCTH HCITOTH30BAHMSL.

4. Kakue npuemMbl OlpeIeIeHU KOHIEHTPAILHH HCITOIb3VIOT B (hoToMeTpun?

5. Paccunrtarh  KOHUEHTpAUMIO  YKCYCHONH  KHMCJIOTbl  (MI/1) 1O pe3yibTaTam

noreHuoMeTpuayeckoro turposanus 10.00 w1 vroi kucaotel 0.1000 M
pPACTBOPOM I'M/IPOKCH/1A KaIHs:
V(KOH). v 15.00 18.00 19.00 19.50 19.90 20.00 20.10 2

pH 522 5.71 6.04 6.35 7.05 8.79 10.5

.50 21.00

N S

Bonpocsl K 3auery ¢ 0L €HKO U

1. TlpuBeanTe npHMepbl aHAIHTHUSCKHX CHIHAMIOB B Pa3IHUYHbLIN METOIaX aHaIN3a.
O yen rOBOPUT HAIMUME TPEX CKAUYKOB HA KPHBOH THTpOBaHHa?

3. TlpeaioskuTe CXeMY HIACHTH(OHKALMH KATHOHOB KaldblUMs. OapHs. aTlOMHHHA W CBHHLA.
HAXOSLLIMNCS B CMECH.

4. B KakUX CayvHasx npuMeHstoT o0paTHoe THTPOBAHHE.

5. K kuciaomy pacrsopy woamaa kaaus npudasuaun 20.00 ma c(1/5 KMnOy) =0.1133 M wu
BblACAMBIUMICSA HOoa oTTHUTpoBaan 25.90 wma pactBopa THocyab(ara Hatpusa. Paccuurarthb
MOAPHYIO KOHUEHTPALHIO IKBUBATICHTA PACTBOPa THOCY Ib(haTa HATPHS.

Uto Takoe 130HpaTeabHOCTL MeToda anaansa? TpuseanTe npuMepbl H30HPATEIbHLIX METO0B.
Paccunraiite pH 0.05 M pactBopa cepHOH KHCIOTbI.

(OB ] }—l

[Tpeanomure cxeMy HMIACHTU(HUKALUMKM KAaTHOHOB aMMOHMA. KalHsg. MarHusa. aaitOMUHUS W
skenesa(ll). HaxoasMxes B CvecH.
4. B KakuxX KOOpAMHATA CTPOST KPUBbIE TUTPOBAHMS B PA3THUYHBLIX THTPUMETPHUECKHUN MeTOdax
aHaauza?
[Tocie pacteopenus uementa vaccoi 0.5020 r v OTACACHHA KPEMHHEBOH KHCIIOTbI JKEIE30
BOCCTAHOBM/IM 10 ABYXBAJICHTHOIO M OTTHTpoBaiu 1341 aia pactBopa auxpovata kaaus (1=
0.00500). BbramcanTs vMaccoByio 1010 (%) Fe,Os B uemeHTe.
1. Bbll}éllOT JIH 113611})& Ie/IbHbIC MCTOAbl aHaIH3a \ Hlch‘pCllflebl\IH..) HPHBC;IH'IC lel\lépbl.
MOKHO M pa3ieibHO OTTHTPOBATH CEPHYIO W COMSAHYIO KHCIOTbl MPH MX COBMECTHOM
npueyTeTeun? Hapueyire KpUBYIO THTPOBAHUA.
3. [Tlpeanoskure cxemy HISHTH(GHUKAUKMK KATHOHOB kodaibTa. skeaesa(lll). HuKeas. aTtoOMUHMA.
HAXO/SILLIMNCS B CMECH.

)

4. Kak 3aBucuT BeIMYMHA CKAYKA MNPH KOMILICKCOHOMETPHUCCKOM THTPOBAHMH OT KOHCTAHTHI
VCTOMUYHBOCTH KOMIIEKCHOMO CORIMHEHHS. TeMIIEPaTypbl. KOHUEHTpalu 1 pH cpebr.

5. Jlas onpeaeneHus COAepsKanms STHAOBOIO CnupTa B KPoBH npody maccoit 1.00 r noaxucanau
a30THOI kuca0Tol 1 a0dasuan 25,00 v 0.0200 M pacTeopa auxpomarta Kaiug (MmpH 9ToM
STAHOJ  OKMCIMICA 10  VKCYCHOH — KMCia0Thbl).  M30bITOK  auxpomarta  OTTHTPOBAIH
Honomerpuuecku, 3atpatus 22.25 v 0.0200 M pacrtsopa THoCy. Ib(aTa HaTpus. BbiuncanTs
KOHUEHTpauMto sTtanona B kposu (mr/a, Orser: 0.6335 nvr/i)



LIl —

LD -

L) 1

Lo 19

KakoBa po.1b aTOMH3aTOPa B ATOMHO-IMHCCHOHHOM 1 aTOMHO-20COPOUHOHHOM METOAN aHai3a?

Kakoii 113 CeKTPOCKOMHUYECKHNX METO10B 00bIYHO HCMOMb3YIOT 118 KAUECTBEHHOTO aHalH3a H novemy?

Kakomy CMeKTpOCKOMHYECKOMY MeTOdy Bbl OTAaliTe NPeANOuTEHHE M MOoueMy MpH onpelelieHud (eHona B
CTOUHBIX BOZAX?

Hasecky crnnasa mean 0.1000 r pacTBOpHIN B KHCIOTE 1 MepeHecit B Koady BmecTHMoCTbio 250.0 wa. [
anainsa otodpann 5.0 Ma B Kondy BvecTHMOCTbI0 50.0 M. 100aBHIH HEOOXOAMMbIE PEAKTHBbI 1 10BETH 10
MeTKH BO0I. OnTiueckas MjaoTHOCTL MOAVUEHHOro pacTsopa pasHa 0.350 npu winHe BOAHbI 520 HM W ATHHE
ktoeThl 10 My, OnTHueCKas MIOTHOCTH CTAHIAPTHONO PACTBOPA Mean ¢ KOHLeHTpaieit 10 MK/ v n3MepeHHasn
B @HATOTHUHBIN YCI0BHAX, paBHa 0.193. BblulcanTb MacCOBYO 10/110 MeN B CITABE.

BennuiiHa aTOMHOr0 NMOrjaoUieHts KaamMusg B CTOYHOI Boae coctaiaa 0.635. a BeHyHHa aTOMHOTO MOTI0WEHHs
CTAHIAPTHOrO PacTBOpa KaIMus ¢ KoHUeHTpatuteit 3 vkr/va coctasiiaa 0.508. HaiianTe KoHueHTpaLUIO Kaimiis B
CTOUHOI BOAE (MI/11).

B uen npHHLHHaIbHOR pasaiuie B ONTHYeCKoil cXeve cnekTpo(GoTOMETPOB 1 (JOTOKOIOPHMETPOB?

Kakne CMEKTPOCKOMHYCCKHE MCTOAbl MOKHO HCMOJb30BATH 114 daHalisa 0e3 IIDOGOHOJFO TOBKH?

KHKO.\I_\ CIERTPOCKOMHUCCKOMY METO1Y Bbl OTAaauTe NPCaAnoOUTCHHE W rovYeMy MnpH onpeiaeiceH UWHHKka B
MPHPOIHBIX BOJAX?

Hagecky ctaan wmaccoii 0.5000 r pactsopuan B Kkoade ByectinvocTbio 50.00 v Jise npoder no 20.00 wma
MOMECTHIN B KOJA0bl BMecTHMOCTbIO 50.00 ma. B oamy koady aodasiian pactsop. codepawautnii 0.00300 1
BaHais. B 00e K0a0bl NPHIANIM NEPOKCHI BOIOPOAA H A0BIH 10 MeTKH. BbIUNHCIHTL MACCOBYHO 10110 BaHAIHS B
ctazn. ecan npy (HOTOMETPHPOBAHIH PACTBOPOB NOIYUHIAN CeAYIOlULHe onTHYeckHe naoTHOCTH A = 0.200. A,
= 0.480.

Jlza o0pasua Hed)TH. CTaHIapTHBIT 1T aHaTu3upyesblii Maccoii no 1 r pazdasuan B 10 pas MeTHIH300Y THIREHOM 1
PaChLITIIN B MAAMEHH ATOMHO-2a0COPOLHOHHOrO criekTpodoromerpa. Ontuyeckas MiI0THOCTh JHHMH BaHAHA
A7 o0paszua ¢ H3BeCTHbIM coiepskannem BaHaaus 0.01 % cocrasina 0.740 u 114 odpasua € HEH3BECTHbBIM
coneprannenm 0.52. BbIuncIUTb MAaCCOBYIO 107110 BAHA1HA B He(PTH.

[IpiBeaeT A1 K VBEAHUYEHHIO UYBCTBHTRILHOCTH ONpele/ieHlis YBEAHUCHHE HHTEHCHBHOCTH HCMYCKARMOTO CBETa
HCTOUHHKONM H3IyueHHsA B (POTOMETPHUECKHN METOaX aHaansa’?

Kak U3MeHHI0Ch NPOnyCcKatie, ecai OnTHYECKas NI0THOCThL YBeaunBaeTcs 8 2 pasa’?

Kakomy CrnekTpoCcKOmniM4eCKOMY METOAY Bbl OTAALHTE MPEanOuTeHHE 11 [I04eMY MPH OMpeaencHuit 010Ba B
KOoHcepsax?

Jas onpeaeneiins HHKREI ¢ JIHMETHIATIHOKCHNON HABECKY CTATH PACBOPHI 1 pasdasitin pactsop 10 100.0 v
K 3.00 ma pactBopa 100aBHan HEOOXO IHMbIE PeakTHBbI. pa3dasiin 801011 10 50.00 yma 1 GoTonveTpuposain npu
ATHHE BOJHBE 470 HM 1 TOnULMHE noraowaroiero ¢aos 10 s (MoaapHblil KOYPQHUHCHT CBETONOIOWEHHS
paen 13000). BblumcanTs Maccy HABECKH CTali 174 aHali3a. eCli ONTHMATbHOE 3HAYeHHe ONTHYEeCKOH
naoTHoCTH pasHo 0.435 1 avaccosas 1014 Hikeaa B ctaan pasha 0.3%.

JlBa odpasua HedyTH. cTaHIapTHLIT 1T aHatn3HpyeMblii Maccoii no | r paszdasian B 10 pas MeTHANZ00Y THIKEHOM It
pachbIIiI B MaMEHH aTOMHO-20COopOLUHOHHOTO crekTpodoromeTpa. OnTHyeckas MiI0THOCTb JTHHHH BaHA1Hs
A7 o0pasua ¢ n3BeCTHbIM codepxkanien sanalns  0.01 %o coctasiia 0.740 1 135 odpazua ¢ HEH3IBECTHbIM
conepkaniem 0.52. BbluicanTb MacCoBYIO 10710 BAHAAHA B HE(DTH.

[TpiBeaeT M K YBEAHUSHHIO YYBCTBHTEILHOCTH ONpee/ieHis YBeIHYEHHE HHTEHCHBHOCTH CBRTA. HCNYCKAEMOro
HCTOUHITKOM H3JVUEHIS, B aTOMHO-a0COPOLHOHHOM MeToae aHansa?

Kak H3MeHITCs onTHYeCKas NA0THOCTh., €C/H NPONYCKaHHe yBeanuures B 2 pasa’

Kakomy CreKTPOCKOMHYECKOMY METO/LY Bbl OTAAANTE MPEANOYTEHHE 1 MOUSMY NPH ONPeACIeHHI ATIOMUHIS B
nuTHeBOIi Boae?

[Mpi onpeieneHii MapraHiua B Criase MeToa0M 100aBoK Hasecky wmaccoii 0.5000 r pactopiai i pasdasuin
pactop 10 200.0 v, OTodpani YeTbipe 0AMHAKOBLIC MOPLII PACTBOPA 1 K KaK10(T NOpUHIt 100aBH. 1t PaBHbIC
00beMbl  CTAHAAPTHLIX  PACTBOPOB  MapraHua. coaepsawx 0: 20 4 6 mkr/wa mapradua. Ha artosuo-
aGCOPOLIHOHHONM CMERTPOPOTOMETPE HIMEPHIIT ONTHUECKYIO MAOTHOCTb 118 aHAIHTHYECKOH AnHu 279.48 H,
PACIbLAS PACTBOPbI B MAaMsl aUeTHICH-BO3AVX. [1oayu1ai cOOTBETCTBEHHO Be1UItHbI aTOMHOTO MOTIOLLEHHA

Canple HE3HAUNTEIbHbIC Celdbl Meq CIHILHO H3MEHAKT BKYC CIHBOUHOro wvaciaa. [lpeanowure oamH i3
CEKTPOCKOMIUECKIN METOA0B 1718 ObICTPOro onpeieieHis veai 8 Macae. Kaxoii Bia 00padoTkit HEOOXOANM A7
MOArOTOBKI 00pa3lUad K aHati3y?

Bonpocer s CPC
1. Jlaiite onpeieeHne aHATUTHUYECKON XHMHH KaK HayKH. bBe mpeaMer. eau. 3a1a4un.



2. Kak cpsizana Hayka "aHa uTHUYeCKas XUMUS" € KU3HBIO COBPEMEHHOIO 0O0LLECTBA (HAYKOI.
MPOU3BOICTBOM. OKPYIKAIOWIEH CPe10i. MeIHLHHON. KQUeCTBOM JKH3HH ).

3. HazoBuTE OCHOBHbIE FTallbl PA3BUTHS AHATUTHUECKON XHMHUH.

4. Kaxk BBl ompeaeuTe aHaIMTHYeCKHE 3a1aud  (oOHapyKeHHe. HIACHTU(UKaLMsL.
orpeieneHue. tectuposanue BemecTB)? OO0beKTbl aHaiu3a (TBEpable. JKHUIKHE. ra3oo0pasHble.
[171a3Ma; MaKpo- U MHKpPO- : OpraHHyecKne 1 HeopraHuyeckue. 01M3K1e U Y. 1a1eHHbIe).

5. Mo KakuM nmpHHOUIAM KIACCHPULUHPYIOT METOIbl aHATHTHUYECKOH XUMMH (XHMHUECKHE.
Guznueckie. OMOJOrHUYecKHe: OOHApY:KeHHs. WICHTH(MKALMH. ONpeIeieHHs:  pas/elIeHus U
KOHLEHTPHPOBAHMSL; THOPH/IHBIE H KOMOMHHPOBAHHBIE: NIPAMbIE H KOCBEHHBIE METO/1b1)?

6. Metoxn U MeToauKa. MeTposorHueckue mapaMeTpbl METOAMKH: MPOI0IKHTEIbHOCTD.
TPY,10€MKOCTb. CTOMMOCTb. NPHOOPHOE 0OecreueHue.

7. Jlalite onpeaeneHue  METPOJOIMYECKMX — XAPAKTEPHCTHK  METOI0B  OTpPE/Ie/ICHHS
(UYBCTBHTCIBHOCTL.  IIpedell  OOHApyY’KCHHsA.  IHANa3oH  OHPEICIeMbIX  COACPIKAHMI.
BOCIPOH3BOAMMOCTb. MPABUILHOCTh. H30HPATEILHOCTD).

8. Jlaiite onpeieeHue MOHSTHIO aHATHTHYECKast ¢y IKOa.

9. Opranuzaums aHaMTHYeCKOH CayiKObl M ee (DVHKUHH: KOHTPO.Ib TEXHOIOTHYCCKHX
NPOLECCOB. MOHHTOPHHI OKPYJKAKOLIEH Cpebl. 3710pOBbsl HACeIeHHs. CayKOa KOHTPOIS 3a
XpaHeHHEM MNPOAYKIMH. ONEePAaTHBHbIH KOHTPO.IL. CepTH(HKALMA HPOJIYKUHH M XHMHUECKHIH
aHaIn3.

10. TpuHuunbl YHHQUKALMY M CTAHIaPTH3ALHHY aHATHTHUECKHN METO,10B.

I1.00ecreueHne XHUMHUECKOIO aHalM3a: XMMHUECKME pPeaKTHBbI. KiaccH(puKanus. odias
XAPAKTePUCTHKA. CTCIEHb YHCTOThL, OYHCTKA.

12. Mepnas nocy/1a, ee rpaayupoBKa.

13. AnanuTHueckue npulOopbl: oOlmias XapakTepucTuka M TpedOBaHMsl K HHM: KIacc
TOYHOCTH, MOBEPKA. TPATYHPOBKA. COUETAHHE ¢ MUKpoOIpoleccopamu 1 DBM.

14, Anamntiueckoe npHOOPOCTPOSHHE. €r0 TeHASHIHH (0J04HO-MOIY IbHbBI MPHHLNAIL.
ABTOMATH3AIMS. MHHHATIOPU3ALMS U 1P.)

15, HMcrounnkn  uHpOpMAUMH MO QHATHTHYUECKOH — NXHMHH:  [EpPHOIHYCCKAsL.
MOHOrpauueckas. yuedHas aurteparypa.

16. MesxayHapo,iabie 1 OTeUeCTBEeHHbIE coodlecTBa aHa MTHKOB. Pexoventannn MEOTTAK
M0 QHATHTHYECKOH XHMHH.

17. Tlepeuncante METPOIOrHUECKHE XAPAKTEPUCTHKH METO10B XHMHUYECKOT0 aHaIH3a.

18, VKamuTe HKBHBAICHT. (PAKTOP IKBHBAJICHTHOCTH H MOISPHYKO MAacCy SKBHBAJICHTA B
CIEAYIOUINX peaKLHsIX:

H;PO4; + KOH = KH,PO4 + H>0.

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

H;PO,; + 3KOH = K;PO, + 3H:0.

H-C>0, + 2KOH = K,C>0,; = 2H-O0.

2KCN + AgNO; = KAg(CN), + KNOs,

CuSQy4 +2KI = Cul + 1721, + K5S0,.

2KMnOy4 + 5H>C,04 + 3HySO4 = K380, + 2MnSO,4 + 10CO; + 8H0,

—'H{I\/IHOL i 5AS:O} +12HCI =4KCl + 41\/11]C]3“'5A5305 T ()HgO

Felly <+ TiCls = Fellly + TiCly,

SnCly + Fes(SOs) + 2HCI =5nCl + 2FeS0s + Hy804.

Ilepeuenns j1adopaTopHbIX padoT

1. IlpuroToBaenue pacTBopa KHC.I0Thbl H €r0 CTaH1apTH3aLIM.

2. Tutpumerpuueckoe omnpeaeieHde LEI0UM W KapOoHaTa HATpus [pH HX COBMECTHOM
MPUCYTCTBHH.

3.IIpurorosiienne pacTBOpa THOCY Ib(para HATPHS U €0 CTAH1apTH3ALLMS.



4.MoomMeTpryecKoe OmnpeieeHue MeIu.

S.I0purorosienue pactBopa IJITA u ero craniapTusaums.

6. KoMILIEKCOHOMETPHUECKOE OIpe1e1eHHE LIHHKA.

7.KOMITZIEKCOHOMETPHYECKOE ONPEICTICHHE KECTKOCTH BO,IbI.

8.Onpenenenue pH pacTBOpoOB.

9.KoH1yKTOMETPHUECKHH aHATIH3 CMECH CePHOM KHCI0ThI U CY. Ib(aTa Me M.

10.MoTOMETpHUCCKOE ONPeIe/IeHHE JKee3a ¢ CYIb()OCATHINIOBON KHCIOTOH.

I 1.0mpenenenne MeIu B BUe aMMuakara AuddepenunaibHoil oToMeTpuei.

12.DoToMeTpruecKoe Olpe e 1eHHe HUKE .

13.MonomeTprueckoe onpeaeieHue hTOPHI0B HIH HUTPATOB.

[To TeopeTHueCKNM pa3jienaM Kypca CTYAeHTh! CI1al0T KOIJIOKBUYMbl U KOHTPOJIbHbIE PadOThI
MH/IUBUYAILHO 110 MEPE BBIIOIHEHHS 1a00paTOpHbIX padoT JAaHHOMH TeMbl:

1.001me BOmpoOChl aHATHTHYCCKOM XHMHH.

2. TutpuMeTpruecKne MeTOIbl aHATH3A.

3.DIEKTPOXUMHUYCCKHE METO, 1bl aHaIH3A.

—]'.Cﬂel\'TpOCl\'OHll‘lCCKHe METOIbI aHa/inu3a.

7. VUEBHO-METO/JNYECKOE 1 HHOOPMAIIMOHHOE OBECIHHEYHEHHUE
JANCHHITIVIMHBI
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Xaputonos [0.A. ‘
AHaTHTHYECKas XHMHS |
(ananuTika). B 2 ku. KH. 2. !
|
|
|
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KoanuecTBeHHbI I aHaIns.
DU3HKO-XHMHYECKHE
(MHCTPYMEHTA/IbHbIE) METOAbI
aHaamsa. YuedHuk a11s BY3os.
M.: Boicwas wkoaa. 2007. 616¢.
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8. MATEPUAJIBHO - TEXHHYECKOE OBECIHHEYUEHUE

1. Teopernueckuii Kypec.

JeRLUH: [IPe3eHTaALHH (JTHCK)

1
2.
3
4

2. HparTukym
. Becbl anamMTHYECKIE. TeXHHYECKHE.
. Criextpodoromerp CD-46.
. ®otokoaopunmeTpsl KOK-2. KOK-2MIT.
. Monomepsr M130. DxenepT. AKBHIOH.

ANCHUTIVIMHBI



Pabouas nporpamma AMCIHIIHHBI COCTaB/IeHa B cooTBeTCTBHH ¢ TpedoBanusMu GI'OC BO 1o
HaIpaBICHHIO 18.03.02 DHepro- u pecypcocdeperarouime npouecchbl B XHMHYCCKOI
TEXHOJIOTHH, HeTeXHMUH H OHOTeXHO. I0I HH

(4
Padouyio nporpamMmy cocTaBm:1 1.X.H. podeccop %’ ~ Awvenun B

PeteHs3eHT K.XCH.. C.H.C. Jladopartopun xumadamza GLbY «Detepaibiblii IGHTP OXPaHbl

XI0POBbS KHBOTHBIX» v@? boabwakos J1.C.

7

IIporpamma pacemoTpeHa U 0100peHa Ha 3ace1anuu Kadeapbl xumun Bal'y.

npoToKO1 No 77:_ g1 _/é *qu 20 ()/r-

> - g P .
3aB. Ka(peapoi XHMHH Z7L]7/'{(Z,Z'{7 Kyxtun b.A.

Pabouas mporpaszya paceMoTpeHa i 0100peHa Ha 3ace/1aHul YUeOHO-MeTOIMUYeCKOH KOMHCCHH

nanpasiaeHus 18.03.02.

ITpoTokoa No gf oT { 06{3 20 “r\r.'
p
[Ipeacenareb KoMHCCHH (_/// |/ Tanos 1O.T.



JIner nepeyrsepikieHust
padoyeli IPOrpaMMbl JIHCHHILIHHBI

AnanuTudeckast XMMHUsL U (I)I/BI/IKO-XI/INII/I‘{CCKHG MCTO/Ibl aHa/Iu3a

Padouas nporpavwva o100peHa Ha VUeOHBIH T01

[Tporoxo: 3acenanust kageapsl No 0T roj1a

3aBe YOI

Kageapoii

Padouas nmporpammva o100peHa Ha ~ V4eOHBIH 101

[TpoToxo:1 3aceaanus kagdeapbl No oT  roia

3aBe VIO

Ka(eapoi e
Padouast nmporpamma o100peHa Ha V4eOHbIH 101

Ilporokoa 3acenanus kageappt Ne  or  roja

3aBe1yIOIni

Kaeapoit




