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1. HEJIM OCBOEHUST JIMCHUTIINHBI

[lenpl0  OCBOGHMS JUCLMIUIMHBL SIBISIETCS OOyueHHE CTYACHTOB TEOPETHUYECKMM M
[PAKTHYECKUM OCHOBaM (DH3HKO-XMMHUUYECKUX METOI0B aHAIN3a U HACHTH(UKALINY BELIECTB.

3ajgaua JUCHUMIUIMHBI COCTOMT B TOM, YTO HA OCHOBAHMHU TOJIYYEHHBIX TEOPETHYECKMX
3HaHMii ¥ IPAKTHYECKOIO OBJIAJECHHSI METOAaMH aHaIu3a, a TAKKe METOJaMH pacyeTa pes3ysibTaToB
IKCIEPUMEHTa, CTY/ICHTHl MOIJIM [PABUJIBHO BBIOMpPATH METO/bl MCCIEA0BAHHMS BELIECTB B
COOTBETCTBMM C TIOCTABIEHHOW Tepesl HUMH npodiaemoil, paspadortath CcXeMy aHaau3sa,
[PAKTUYECKH TIPOBECTH €I0 M HHTEPIPETHPOBATH NOJIYUCHHBIE PE3YI/ILTATI.

B pesyibrate W3yueHus JUCUMIUINHBL 00YHAIOLIMIICS HOIIKEH:

- IOHMMATh POJIb XUMHYECKOr0 aHaIn3a;

- 3HATh MECTO QHAINTHYECKOH XUMHH B CHCTEME HayK:

- BJIQJICTh METPOJIOTHYECKHMH OCHOBAMH aHAJIN3a;

-3HaTh CYWIECTBO PEaKUMil M MPOLECCOB, HCMOIb3YEMbIX B aHAINTHUECKOH XHMHH,
MPUHLMITBL B 00JIACTH MCTIOIB30BAHMS OCHOBHBIX METO10B XHMHUECKOTO aHaIM3a;

- UMETh Mpe/icTaBieHne 06 0COOEHHOCTAX 00BEKTOB aHaIM3a;

- BJIAJIETh METOI0JI0rHeH BbIOOpa METOI0B aHAIM3a, HMETh HaBbIKH UX TPUMEHEHHUS.

2. MECTO JJMCIHUIIIMHBI B CTPYKTYPE OITOIT BO

JlucumnanHa « AHaJIMTHYECKas: XUMHSL 0 (PU3UKO-XHUMHUYECKHE METO/Ibl aHAIN3a» OTHOCHTCS
Kk 6a30BOi1 yacTH yueOGHOrO MiaHa JUCUUIUINH [0 HarpasieHuto noaroroBku 18.03.01 Xumueckas
texHonsorus  (kBanudukamus «OakanaBp»), HHOOPMAIMOHHO M JIOTMYECKM CBsA3aHa  CO
CHEJIYIOMUMHU JIUCIIUTUIMHAMH

- HEOpraHuyeckasi XuMHsl (CBOHCTBA HEOPraHMYECKHX BELLECTB M XMMHUYECKHX IIEMEHTOB);

- OpraHuyecKasi XuMus (CBOMCTBA OPraHMYECKUX BEIIECTB):

- (pu3nyeckas XUMHS (IIEKTPOXHMHS);

- pu3mka (onTHKA, ATOMHAS CIIEKTPOCKOINHUSL, HNEKTPHUYECTBO):

- MareMaruka (MeTo/ bl MaTeMaTHYEeCKOH CTATUCTUKH ).

3. KOMIETEHIIUNW OBYYAIOHIETIOCS, ®OPMUPYEMBIE
B PE3YJIBTATE OCBOEHUSI IUCIHUITJIMHBI

B pe3ysbTare OCBOCHHS AUCLMITIHHBI 00YYaIOMIMHCS 10/KEH IeMOHCTPUPOBATh
ClIe/IYIOLINE Pe3ylibTaThl 00pa3oBaHums:
- 3HATh OCHOBBI AHATMTHYECKOH XUMHH;
- yMETh MPUMEHSTH OCHOBHbIC 3aKOHBI XUMHHU MPH 00CYIK/ICHUH MOJIYYEHHBIX PE3YJILTATOB,
B TOM YHCJIE C [IPUMEHeHHEeM HH(POPMAIMOHHBIX 0a3 JaHHbIX |
- BIIAJIETh HABBIKAMH XMMHYECKOTO KCIEePUMEHTA, OCHOBHBIMH AHATMTHYECCKUMH
METOJIaMM HMCCIIeI0BAHMSI XUMHUYECKMX BELLECTB U MAaTePHAaJIOB;
- UMETH OIBIT pabOThl HA CEPUIHON anmapaType, NPHMEHAEMON B AHATUTHYECKUX 1
(PHU3NKO-XHMHUIECKHX HCCIIEIOBAHMAX:
- BJAJIETh METOIAMH PEriCTpaiii 1 00paboTKH Pe3yibTaToB XHMHYECKHX IKCIIEPHMEHTOB;
B nporuecce n3yueHus ANCUHIIMHBL (OPMUPYIOTCS CEAYIOUIME KOMIETEH MU
e [OTOBHOCTL HMCIIOJb30BATh 3HAHWS W CTPOCHHME BEIIECTBA, HPHPO/IbI XMMHYECKOH CBA3H B
Pa3JMUHBIX KIACCaX XHMHYECKHX COCAMHEHMH Ul MOHMMAHMS CBOKCTB MarepualioB H
MEXaHM3Ma XUMHUECKHX MPOLIECCOB, MPOTEKAIOIIUX B oKpyskatoiiem mupe (OIK-3).
e (CnocoOHOCTL MPOBOAMTH  AHATN3  ChIPbsl, MAarepuajoB M  TOTOBOH  MPOAYKIHMH,
OCYLIECTBIATH OLEHKY pe3ysnbTatos ananu3a (ITK-10).
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4. CTPYKTYPA U COAEP’KAHUE JTUCHUIIITHHBI

O61@as TpYA0eMKOCTb AUCLMILIHHBI COCTABIISIET 5 3aUeTHRIX eiuHMibl, 180 u.
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Paznenni JAUCUHILIHHBI

Beenenne

[Ipeamer ananmuTHuecKkoii XuMum, ee crpykTypa. OCHOBHBIE AHATHTHYCCKHE npobIIeMbl:
CHIKCHHE Tpejiesia O0HapysKeHHs; NOBBIIICHHE TOYHOCTH U H30HPATEIbHOCTH, 9KCIPECCHOCTH
aHann3a. Bujibl aHanusa: H30TONHKIH, YIeMeHTHBII. CTPYKTYPHO-TPyNIoBO# (PpyHKIHOHATLHBII),
MOJICKYJISIPHBIH, BEIIECTBEHHBIH. DH3MKO-XUMHYECKHE METO (bl AHAJIN34.

TnTpnmeTpuqecKue METOAbI aHA/IH3a

Mertozer THTpHMeTpHYeckoro ananusa. Knacendukauus. TpeGosanms, npeabssisemble K peaKiuu
B THTPHMETPHUECKOM anamnse. Bubl Tutpumerputeckux onpeaenenuii. CnocoGbi BepakeHis
KOHUEHTPAIHH PaCcTBOPOB B THTPUMETPHH. DKBUBAICHT, MOJISIPHAS MAcca IKBUBAJICHTA, MOJISIpHas
KoHUeHTpauus. [lepiumbie u BTopuuHbie cranaapThl. Gukcananbl. Bujibi KpUBbIX TUTPOBAHHSL.
BaKTopbl. BAMAIONUIME HA XapAKTeP KPHBBIX THTPOBAHHS M BEJMUMHY CKAuKa THTPOBAHMS B
pasinuHpX MeToxax. Touka sxsuBasentTHOCTH. CrIOCOOHI ONpe/eIeHNs] KOHEYHOI TOUKH
THUTPOBAHMUS B PA3IMUHBIX METO/IAX.

Kucaorno-ocnosnoe turposaunue. [locrpoenne KPUBBIX THTPOBaHUS. BiusiHue Benuunb
KOHCTAHT KHCIOTHOCTH HJIH OCHOBHOCTH, KOHICHTPALMH KMCIOT HJIM OCHOBAHHI{, TeMIepaTyphl Ha
XapakTep KPHUBBIX THTPOBaHHUs. KHCI0THO-OCHOBHOE THTPOBAHHUE B HEBOIHbIX cpeaax. Kuenorno-
OCHOBHBIC HHMKATOPBL. [lorpeisoct THTPOBAHKS IPH ONPEeACICHHH CHIBHBIX U CAA0BIX KHCIOT
M OCHOBAHH, MHOIOOCHOBHBIX KHCJIOT H OCHOBAHMIA.

Oxuenreanno-BoccTanoBuTELHOE THTPOBanHE. [[0CTpOCHHE KPHBBIX TUTpOBaHus. Biusinue
KOHIUCHTPALHA HOHOB BOJIOPO/IA, KOMILIEKCO0OPa30BaHHs, HOHHOI CHITBI PACTBOPA Ha XapakTep
KPUBBIX THTPOBaHHsL. CTI0CO0bI ONpeieien s KOHeYHOM ToukK THTpoBanus. [TorpemHocTy
THTPOBAHHSI.

MeTo/ibl OKHCIHTENBHO-BOCCTAHOBUTENLHOTO THTPOBAHMS. [lepmanranaromerpus. Onpenenenne
renesa(ll), mapranua(Il), oxcamaros, nepokcuaa Bogoposa, HUTPUTOB.

HMonomerpust u nomumerpus. CHCTeMa HOA-HOAN KaK OKHCITHTENb HIH BOCCTAHOBHTEI b,
Onpenenenne apceHnToB, apceHatos, xenesa (I11). meau(1l), raloreHna-HoHOB, [IEPOKCHIOB,
KHCIIOT.

Kommurexcomerputeckoe turposanue. Heoprannueckue u oprasnueckue TUTPAHTBI B
KoMIUIeKcoMeTpun. Mcnonb30Banne aMHHONOMMKAPOOHOBBIX KHCIIOT B KOMIIJIEKCOHOMETPHH.
[Toctpoerne KpUBLIX THTPOBaHHS. MeTAIIOXPOMHBIE HHAMKATOPEI i TPEGOBAHHSL, NpeabsBiseMble
K HiM. Bakneiiime yHusepcaibibie U crieuuuueckie MeTaiioXpoMHbIe HHAMKATOPbl. CriocobsI
KOMILIEKCOHOMETPHYECKOrO TUTPOBAHUSL: IpsiMOe, 0OpaTHoe, KocBeHHOe. CeleKTHBHOCTD
THTPOBAHHS U CIIOCOObI ee noBblenus. orpemnocty Tutposanus. [Ipumeps! npakTHuecKoro
npuMenenus. Onpe/ieseHne Kaiblins, MarHus. JKelesa, aTiOMUHIS, M/, [IHHKA B pacTBopax
YHCTBIX COJIEH M IIPH COBMECTHOM MPHCYTCTBHH.

IEKTPOXHMHYECKHE METO/bI AHAIN3A

Obumas xapaktepucTika Meto108. Kinaccudukaius. 1ekTpoXumMudeckie sueiku. MuaukatopHbIit
SJICKTPOL ¥ 9NIEKTpo cpaBHeHus. [Ipsimast norenmmomerpus. M3mepenue noteHnnana.




Obpatnmble n HeOGPATHMBIE OKHCIHTEILHO-BOCCTAHOBHTEIBHEIC cucrembl. Mnmkatopubie
71eKTpoAbL. Monomerpust. Knaccnpukarus HoHOCeIeKTHBHEIX JIEKTPOOB. XapaKTepUCTHKH
HOHOCCJICKTHBHBIX 3/ICKTPO/IOB: YICKTPOHAs (PyHKLHS, KOYPYHLHEHT CeleKTHBHOCTH. BpeMsi
oTkimKa. [Ipumepel mpakTiyeckoro npuMenenus HoHometpuu. Onpenenenue pH, nonos
WICTOMHBIX METALIOB, ranoredua-uonos.Iorenunomerpuueckoe THTpOBaHue. M3menenne
SJICKTPOHOTO NOTEHIMANA B nIpoLecce THTPoBakHs. CrocoGb 0GHAPYKeHHS KOHEYHOM TOUKH
THTPOBAHHS B PEAKLIUAX: KHCIOTHO-OCHOBHBIX, KOMILTEKCOOOPA30BAHHS, OKHCICH M-
BOCCTAHOBJICHHUSI.

CHEKTDOCKOHH‘ICCKHG METOABI aHaIN3a

CriekTp 51eKTPOMATHHTHOTO H3MTydeHHst. OCHOBHbIC THIIE B3aHMOZIEHCTBHS BEIECTRA ¢
MBIIYUCHHEM: SMHCCHS (TENI0Bast, TIOMUHECUEHIMS ), IOTIONIeH e, paccesinne. Knaccugukaims
CHICKTPOCKONMECKHX METO/I0B 110 dHeprun. Kiaccupukaims criekrpockonmyeckux METO/I0B Ha
OCHOBE CIIEKTPa 5/IEKTPOMArHUTHOTO H3/y4eHHS: ATOMHAS, MOTEKYISpHAs, abcopbunoHHas,
OMHCCHOHHAS CIIEKTPOCKOIHSL.

Criektpbl aToMOB. OCHOBHBIE H BO30YKIEHHbIE COCTOSHHUS ATOMOB, XapakTePHCTHKH COCTOSHHIA,
uepretuyeckue nepexoast. [pasuna or6opa. 3akomsi HCTTYCKaHMs 1 orsotenus. BepostHoctu
JJICKTPOHHBIX MIEPEXO/I0B H BPEMEHA JKH3HH BO30YIKIACHHBIX COCTOSHMIA. Xapaktepuctnku
CHEKTPAILHBIX JIMHMUIA: [0JI0KEHUE B CIIEKTPE, HHTEHCHBHOCTD, HOJIYLINPHHA.

Crektpel MOneKyI1; UX 0cOBeHHOCTH. CXeMbl SJICKTPOHHBIX YPOBHEH MOseKybl. [IpeacraBnenne o
NOIHOMH SHEPIHH MOJIEKYJT KAK CyMMBI 2IEKTPOHHO, KOIeOaTeILHO 1 BpatiatebHoi. OCHOBHbIE
SAKOHBI MOTTIOIICHMS SNEKTPOMATHHTHOTO u3mydenns (Byrepa) i 3akon nsnyuenus (Jlomakuna-
[leii6e). CBAA3b aHATMTHYECKOTO CHIHAA C KOHIICHTpPAIMEH ONpe/IessieMOro coeMHeH s,

Amnnaparypa. Crioco6sl MOHOXpOMATH3ALHH Jyuuctoii sneprun. Knaccudukauus cnekrpasbhbix
npHOOPOB MX XapaKTepucTHkM. [IpreMuuky usnyuenns. Mucrpymentanbusie nomexu. lymsi u
OTHOIICHHE CUTHAJI-LIYM; OLEHKAa MHHHUMAIBHOIO aHAINTHYECKOIO CHIHAIA.

Moaexyasipaas abecopbunonuas CrnekTpockonus (cnexrpodoromerpusi). Cesizh XHMUUECKOI]
CTPYKTYPBI COCAMHEHUs ¢ a0COPOUMOHHEBIM CIIEKTPOM. DYHKLUHOHATBHbIH AHATHS 110
KOJICOATE/ILHBIM H 37IEKTPOHHBIM criekTpam. CBA3b ONTHUeCKOf TJIOTHOCTH ¢ KOHLEHTpalH1eii.
OcHOBHOI 3aK0H cBeTOnOrIOmeHHs. OCHOBHbIE [PHYUHBI OTKJIOHEHHS OT 3aKOHA
(uHCTPYMEHTABHBIC H (H3HKO-XUMEYecKie). [ToHATHE 06 HCTHHHOM 1 KKy LIEMCsl MOJIIPHOM
K02 pULHEHTE NOrTOIEeHNS.

Crioco6bI MosyHeHns OKPALICHHBIX COEHHEHHMI, PoTOMETPHYECKHE AHATUTHYECKHE PEAreHThI:
TpeboBanus Kk HuM. CriocoGwI onpesenenus KOHUCHTpaUMK BelleCTB. M3mMepenne BLICOKHX. HU3KHX
ONTHYCCKHX MIOTHOCTEH (A epeHtnanbHblii METON). AHAIN3 MHOFOKOMIOHEHTHDIX CHCTEM.
[lpumenenne Metosa uts nece10Banms peakimii B pacTBopax (KoMIjeKcoodpazoBanus,
[POTOJIMTHYCCKUX, MPOLECCOB arperarum), ConpoBOKAAIOLMXCH H3MEHEHHEM CIEKTPOB
nornouenns. MeTponoruyeckue XapakTepUCTHKH M AHATHTHUCCKHE BO3MOXKHOCTH. [Ipumepsl
HPAKTHYIECKOrO MPUMEHEHHUS METO 1A,

OcHoBHbIE 00bEKTHI AHAIN3A

OBbeKThI OKpYIKAIOLIEi CpeIbl: BO3AYX. TMPHPO/IHBIC H CTOYHBIE BOIbL, aTMOC(hEPHBIE 0CAKH.
TIOYBbI, IOHHbIC OTIOXKEHHUs, . XapaKTepHble 0COOEHHOCTH | 3a1a4H MX AHATH3A.
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OOBEKTHI oxpyma}omei«'x Cpe/ibl: BO31YX, PUPOAHBIC H CTOYHBIC BOJbI, aTMOC(l)CprlC OCa/IKu,
MOYBbI, JOHHBIC OTJIOIKCHHUS, . XapaKTeprle 0COOEHHOCTH M 334K UX aHaIn3a.

BHONOTHYECKHE U MEAHIIMHCKHE 00BEKThl. AHAIMTHYECKHE 3a/1a4d B 3TOM 00s1acTH. CaHmapHo-
TUTHEHHYECKH KOHTPOIIb.

anpOJIHble W CHHTETHYECKHE OPraHuyveCKHe BEUIECTBA U DNIEMEHTOOPraHHYeCKHue COCIMHEHM S,
[OJIMMEPBI. Buael ananuza Takux 00BEKTOB U COOTBETCTBYIOLIHE MCTObI. anMepbl peLieHus
3a/1a4 KOHTPOJIsE OPraHu4eCKux Mpou3BOACTB.

5. OBPA3OBATEJIbHBIE TEXHOJIOI'MA

[Ipy wM3ydeHHH TEOPETHYECKOro Kypca wucnojb3ytores wmeroabl [T - npumenenue
KOMITBIOTEPOB JUIS JIOCTYIa K HHTEPHET-PECypcaM, MCIojb30BaHHe O0YHalOUMX [pOrpamMm Juis
pacimpenus  uHGOPMAMOHHOTO  mojs,  obecreuennss  yao0cTBa  npeoOpasoBanus W
CTPYKTYpHpOBaHHs HHPOPMALMK U TpaHchopMaluy €€ B 3HAHKE.

IIpenoiHeceHne TEOPETHYECKOTO MaTepHaia OCYUIECTBIAETCA ¢ MOMOIIBIO IICKTPOHHBIX
CpeICTB 00YUECHHUSI PH HEMOCPEICTBEHHOM IIPOUTEHHH JAHHOTO MaTepHaa JIeKTOpOM.

Jlns  OLEHKH  OCBOEHMSl TEOPETHYECKOro — MaTepvana  CTYJACHTAMH  HCIOJIb3YIOTCH
TPaJMIMOHHBIE TUCHMEHHBIE H YCTHbBIE KOHTPOJIbHbIE MEPONPHUSATHS (KOJIOKBUYMBbL, KOHTPOIIbHBIC
paboThl).

Ilpu ocsoeHuu 1a0OPATOPHOTO MPAKTHKyMa CTYAEHTaM Mpe/ularaeTcsl MHAMBH/yalbHas
paboTa 1 paboTa B MAJIBIX FPYINAX, [Jle KaK/Ibli MojayyaeT CBOE 3a1aHHe.

JlaGopaTopHbie  paGOTHI  BBINOJHSIOTCS CTYJACHTAMH 10 HMHAMBHIYalbHbIM rpadukam
COMIACHO METOJIMYECKUM YKa3aHWsM K J1abopaTopHbIM paboTaMm. COCTABICHHBIM [0 CIHHOMY
MJIaHy: HepeueHb BOMPOCOB Ul MOArOTOBKH K 1a00paTtopHbiM paboTaM, CYUHOCTb METOIHKH,
METOJIMKA [POBEICHUS ONPEIeseHHUs, CIIUCOK JIUTEPATyPhl.

TeopeTnueckue BOIPOCHI, KACAIONIMECs TOH MM HHOH 1ab0paTopHOH paboThl rOTOBSTCS
cryfeHTamMu Joma. JIOMOMHUTENBHO Ul IOMALIHETO BBINOJHEHNS [1aeTCs HECKOJIbKO 3axay Ul
pelenus U3 yueOHuKa.

B nabopatopuu mepei Kaxaod paboToH rnpenojaBareseM NPOBOAMTCS JOMYCK K
1aGopaTOpHOIl padoTe B BUJE YCTHOIO OMPOCa CTYJACHTOB H NPOBEPKOI 1oMatuHero 3ataunus (20-
30 MuH).

CTyJAGHTBI, MOJYYHBIIHE JOMYCK, BBIMOIHSIOT Ja00paTOpHYiO0 paboTy COrIACHO METOMKE.
Bee paGoThl 3aKaHUYMBAIOTCS AHAIM30M PAacTBOpPa C HEH3BECTHON KOHLEHTPALHEH. BbLIAHHBIX
nabopaHTOM. BBINONHsAETCSs He MeHee 3-X  MapaienbHbIX —onpejeneHuii.  Pesynbrarsl
00pabaThIBAIOTCA METOAOM MarteMariueckodt cratuctuku. Odopmisercs order no pabore.
Pe3yibTaThl aHamm3a M JIOMyCKAa K padoTe OLEHMBAIOTCS TpENojaBaTeeM M0 MsTHOALIbHOI
cHuCTeME.

6. OIIEHOYHBIE CPEJICTBA JUISI TEKYIIEI'O KOHTPOJIS
VCHEBAEMOCTH, ITPOMEKYTOYHON ATTECTAIIMU I10 UTOI'AM
OCBOEHMUS JIMCHUIIIMHBI U YYEBHO-METO/JUYECKOE
OBECHEYEHUE CAMOCTOSITEJILHON PABOTBI CTYIEHTOB

Peitrunr-konTposn Nel
1. B uem pasanume aHaluTHIECKOI XUMHH H aHATUTHUECKOT C1yKObI?



Hapucyiite KpHBYIO KOHAYKTOMETPHYECKOrO THTPOBAHUS THIPOKCHIA HATPUs
COJISTHOM KMCIOTON M 00BSICHUTE €€ XOJI.

B Kkakux KoOpAMHATaX CTPOMTCSA IPajyMpOBOUHbIH rpaduk M 1oueMy B MeToje
MOTEHLIHOMETPHU?

Yro takoe atomusatop? Jlus kakux ueneil on ciaykut? B Kakmx MeTonax aHainza
UCTIONB3YIOT ATOMHU3ATOPBI.

Jlnst onpejiesieHuss HUKeNs € JAMMETHINIMOKCUMOM HABECKY CTalM pacTBOPSIOT M
paz6asisitor pactBop a0 100 ma. K 5 mi pactBopa 100aBIsioT HeOOXOAMMBIE
peakTuBbl, pazdaBastioT BoAoH 10 50 M u GOTOMETPUPYIOT B KIOBETE C TOJIIMHOI
ci1ost 1 oM ( MOJISIpHBIH KO (UIMEHT CBETONOIIONICHUS pABEH 1.3.10%). Beruncants
Maccy HaBECKM CTalli, €CJIM ONTHYecKasi MiIoTHOCTH paBHa 0,435 a maccoBas 10sis
Hukess pasua 0.5%.

B uyem pasnuume MeTOAAa aHanuza M MeToAukM aHanusa? llpuBeaurte npumeps
METOJIOB U Ha3BaHUH METOMK aHA/IN3a.

Hapucyiite KpuUBYIO KOHAYKTOMETPUUYECKOTO THTPOBAHHMS YKCYCHOM KHCIOTBI
TUAPOKCHIOM HATPHs U OOBACHUTE €€ XO/I.

[lpuBeauTe npuMepbl MHIMKATOPHBIX 2J1E€KTPOJAOB B MOTEHIMOMETpHM. [IpuHimI
JICHCTBHS CTEKIISIHHOTO YJIEKTPO/Ia.

Ha dem ocHOBaH MeETOJl aTOMHO-IMHUCCHOHHOI cnexkrpockoruu? [lpuseaure
ONTHYECKYIO cXeMy npudopa.

OnpeaenuTs MaccoBylo J0JI0 IMHKAa B MyKe, eciau HaBecky 10 r ozonwin u 3071y
pacrBopwian B koiabe Ha 100 mu. Jlns ananusa oroGpanu 10 Ma noiaydyeHHOro
pacTBopa 100aBHIM HEOOXOAMMbIE PEaKTHBBL, paszbaBwin 10 50 MA M H3MEpHIH
ONTHYECKYIO TUIOTHOCTh B KIOBETE € TOJIIMHONW €10 5 CM. KOTOpas OKa3aiach
pasuoit 0.5. Jliast mocTpoeHus rpajyupoBoYHOro rpaduka B MepHbie K0JaObl Ha 50
mi BBeau 2, 4, 6, 8, 10 mi ctaHaapTHOro pactBopa IMHKA ¢ KOHIEHTpaimeil |
MKI/MIL, 100aBHIM HEOOXOAMMBIE PEaKTHBBI, JOBEIM KOJAOBI 0 METKHM BOMOH U
MU3MEPUIN ONTHYECKYIO IMJIOTHOCTL B KIOBETE ¢ TOJLMHON ciost S oM. [lomyumnu
onrrnueckue mwiotHoetu 0.2: 0.4; 0.6; 0.8 u 1.,0.

ITpaBunbHoCTh. Kak OLEHUTD MPAaBUIBHOCTD BIITOJHEHHOIO aHain3a?

IIpsimast u KocBeHHast KOHAYKTOMETpUs. CriocoObl OnpeieieHust KOHLUEHTPaLHH.
Kakne TpeGoBaHus MPEABABISIOTCS K 2JIEKTPOJaM CPABHEHMS B MOTEHIMOMETPUU?
[Tpuaimn AeHCTBHS YTUX IEKTPOIOB.

OCHOBBI  aTOMHO-IMHCCHOHHOM cnekTpockonuu. OnTuyeckas cxema npudopa u
Croco0bl ONpe/Ie/IeHNs KOHIEHTpaLuu

JIBa obpasua HedTH, CTaHAAPTHBII U aHaAM3UpyeMblit Maccoil o | r pazbaBuin B
10 pa3 MeTHIHM300yTUIKEHOM M PacHbUIMIN B I[IAMEHH aTOMHO-abCOPOLIMOHHOIO
crnekrpodoromerpa. Onruueckas IUIOTHOCTh JMHMM BaHaaums Ui obpasua ¢
n3BecTHeIM cojepkanuem BaHaaust  0.01 % cocraBuina 0,740 u s obpasua c
HEM3BECTHBIM cojepikannem 0.52. BblunciauTb MaccoByrO 10110 BaHausi B HedTu.

Bocrponssoammmocth. Kak oleHuTh BOCHPON3BOAMMOCTD BIITOJIHEHHOIO aHain3a’
CyTh aMIepoMeTpudeckoro TurpoBanus. Kpusbie TUTpOBaHMS, MX BHJ M YCIOBHUS
Oy YEHHS.
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Kakue BU/IbI 2IEKTPO/IOB HCTONB3YIOTCS B KOHyKTOMeTpru? [IpHBETE NPUMEPDI.
OCHOBHOI 3aKOH CBETOMOMIOMEHN)s. B KaKMX METO1aX aHAIM3a OH HCTOb3yeTes ?
Jlis onpejeneHus dKeie3a B KOHUEHTPUPOBAHHOH CCPHOH KHCIOTE B BHIC
cysb(ocanuiuiaTa HaBeCKy NOMEIIaT B k0s10y 100 M1, 100aBIASIOT HEOOXOAMMbIE
PEaKTHBBI M JIOBOSAT 10 METKH BOJI0ii. 3MEPSIOT ONTHUYECKYIO MIOTHOCTD B KIOBETE
¢ TommuHoii cnos 1 e npu 420 HM (MOJSPHBIH KOYGOULMEHT CBETONOMIOUCHUS
pasen 6000. Paccunrarh Maccy HAaBECKH KMCIOTbI Ul aHajM3a €Cid ONTHYCCKas
notHocTh pasha 0,435 a maccosas o skenesa 0,005 %o.

UYro TaKoe TOYHOCTH AHATN3a M KaK OHA OLEHHBAETCS?

Hapucyiite KpuUBYIO MNOTEHUMOMETPUYECKOTO THUTPOBAHM CoJIsiHOI 1 OOpHOM
KHCJIOTBI [IPH MX COBMECTHOM IMPHCYTCTBUM 1 OOBICHUTE €€ XOL.

OGocHyiiTe BBIOOP METO/Ia ONPEICICHIS KaAMHs B CTOUHBIX BOJIAX.

[lpuBeuTe 3aBUCUMOCTH  HHTEHCHBHOCTH ATOMHO-DMUCCHOHHOHM ~ JTMHUM  OT
KOHLIEHTPALMH M YKKUTE CMBIC/ BXOSIIMX B HETO [APAMETPOB.

JUts MpUrOTOBIEHHS CTaHJAPTHOrO PacTBOpa LMPKOHHUS HABECKY ZrOCl,.8H,0
waccoit 0,3533 1 pactsopuiu B 100 M1 consinoil kuenotel. B mepHbie k051061 SO M1
nomectii 1.0: 1.2; 1,5; 1.7; 2.0 M1 ¢TaHapTHOrO pacTBopa, NPUOABMIM PEaKTHB 1
JOBEJIN J10 METKH BOJI0#. M3MepHin ONTHUECKUe MII0THOCTH OTHOCHTEILHO TIEPBOro
pacrsopa. [loayunianm onTHYecKne IUIOTHOCTH 0.10: 0.235; 0.33: 0.47. HaBecky
LMPKOHKMEBOrO cruiaBa Maccoii 0.112 1 pacTBopuin B konbe 50 mi, otobpain 2 mil,
J00ABHIN PEAKTHB M J0BEIN 10 MeTKU. M3Mepuiin OnTHYECKYIO [VIOTHOCTL 1 OHA
okazaznach paBHOii 0,32. BbIYMCIHTE MACCOBYIO 10O LNPKOHUA B CILIABC.

Uto Takoe KAUECTBEHHBII M KOJMMUEeCTBEHHBINH aHann3? Kakumyu MeTojJamMu OH
poinosipsercs? [puBeaure npuMepsl.

Hapucyiite KpHBYIO KOHyKTOMETPHUECKOTO THTPOBAHMS cylbhara Me U CONSHOI
KHCJIOTBI TIPH MX COBMECTHOM [MPUCYTCTBHM I'MAPOKCHIOM HATPHA. 00bICHUTE €€
XOJ1.

Onruueckas cxema rnpubopa Ui (HOTOMETPUYECKOro  aHalu3a. Hasunauenue
OCHOBHBIX Y3II0B.

Jlist onpeiesieHHsi KaKMX SEeMEHTOB 11e/1ec000pa3Ho UCHOb30BaTh TIAMEHHbIIL. J11s
KAKMX — MCKPOBOWM ¢rmocod —artommsaunun  npodbl B ATOMHO-IMHCCHOHHON
CIEKTPOCKONUH?

JUtst IOCTPOEHMS TPajyHpPOBOUHOIO rpaduka B MEpHbIE k0061 250 M NOMECTHIIN
11; 12; 13; 14 u 15 M cTaHAapTHOTO PacTBOPA, COACPIKALICTO 1.25 Mr/mi maprasua
M OKMCIWIM MapraHell 10 nepmanranata. ONTHYECKYIO [UIOTHOCTH H3MEPHIN
OTHOCHTEIBHO pacTBOpa, cojepskamiero 12,5 mr mapranua B 250 Ma ¥ NOaYYIHIN
onmuueckie iotHoetu 0,2; 0.4:, 0.6: 0.8 n 1,01. HaBecky pyasl maccoit 05
pacTBOpHIM U pa3daBuiIK pacTsop a0 L. B 50 mu ¢uabTpaTa OKMCIWIM Maprateil
70 TepMaHraHata M pasdaBmiaM  pacTBop /10 250 wui. M3mepuau ONTHUECKYIO
[UIOTHOCTH M OHA OKasanach paBHOi 0,32. BHIYMCIHTE MACCOBYIO JI0JI0 MapraHia B

pyae.

Peitrunr-konTpoJan Ne2

iz
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Kakue Bri 3Haere /bl anainusza? [lpusente npuMepbl.
O6ocHyiiTe BEIOOP METO/1a ONpe/ie/IeHHs PTYTH B CTOUHBIX BOJAX.
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4.

Yro Takoe paBHOBeCHBIH norteHunan? Kak n3meputh NOTEHLMANl HMHIMKATOPHOIO
HIEKTPO/Id, YTOOBI €10 MOIKHO OBIIO MPUPABHATH K PABHOBECHOMY?

Kakoit MCTOUHHK aTOMHU3ALINK LEJIec000pa3HO MCIONB30BATh U [10YEMY /Ul aTOMHO-
9IMUCCHOHHOIO ONpE/Ie/IeHUs: a) Kalusi B MPUPOAHOI Boje, O) HUKEIA B CTalM, B)
JKenesa B Boje?

OnpeieuTh MacCoBYIO J0I0 PTYTH B MOJIOKE, eciii HaBecKy 10 r o301uim 1 3011y
pactBopuin B koiabe Ha 100 mu. Jlns ananmsa oroOpaim 10 M noayuyeHHOro
pactBopa 100aBUIM HEOOXOANMbIE peakTHBBL, pasbasuan 10 50 M WM M3MEpHIH
OINTHYECKYIO IUIOTHOCTh B KIOBETE C TOJIUMHON €0 5 CM. KOTOpas OKasajiach
pasHoii 0.2. Jlist mOCTpOeHUs rPajyMpOBOYHOrO rpaguka B MepHbie KOOI Ha S0
M BBeau 2, 4. 6. 8. 10 Ml cTaHZApTHOTO pacTBOpa PTYTH ¢ KOHIEHTparmen 1 Hr/mi.
J00aBUIN HEOOXOAMMbBIE PEaKTHUBBI, J0BEIM KOIOBI 0 METKM BOJAOH M M3MEPUIIH
OINTHUYECKYIO TJIOTHOCTH B KIOBETE € TOJMHON ¢10s 5 cM. [Tonyuwin onruveckue
morHoetn 0.2; 0.4: 0.6: 0.8 1 1.0.

Kak kinaccnduuumpyrores MeTo/sl ananusa? [Ipuseaure npumepsl GHOIOrHYECKHX
METO/I0B aHAIH3a

Tursl HOMIOMAIOLUIMX CHCTEM B (POTOMETPHH.

CrpoeHue ¥ NPHHIMI AeHCTBHS (TOPUICEIEKTUBHOrO dekTpoa. Obmactu ero
IPUMEHEHMSI.

B uem poJjib aTOMH3aTOpA: @) B aTOMHO-IMHCCHOHHOM: 0) aTOMHO-a0COPOLMOHHOM
METO/IaX aHain3a?

[Tocie pactBopenust 0.25 r uyryHa pactBop paz6asuin 10 100 mu. B tpu MepHbie
Kos1061 Ha 50 MJI MOMECTH/IM 1Mo 25 MJI 9TOro pacrBopa M J00aBWIM : B MEPBYIO
K00y CTaHjapTHBIH pacTBOp, cojepskamuit 0.5 Mr THTaHa, 100aBUIM NEPOKCHIL
BOJIOPOJIA, BO BTOPYIO — MEPOKCH/L BOAOPO/IA, B TEPTHIO — BOAY (HYJIEBOI pacTBop).
PactBopbl pa30aBuiIi 10 METKH BOJI0I M JOTOMETPUPOBAJIN JIBA IIEPBBIX PacTBOpaA
OTHOCUTENBHO TpeThero. [Toayumin 3HauYeHHs ONTHUYECKOH IUIOTHOCTH: Ayie =
0.65. A, = 0,25. PaccuuTaiite MacCoBYIO J10JI10 THTAHA B YyTyHE.

Aunanurnueckui cursan. llpuBeaure npuMepbl AHAJIMTUYECKUX CUTHAIOB B
Pa3IMUYHBIX METO/IaX aHAIN3A.

[Toastporpadus. Cyts MeTona. DaekTpoabl. O01acT NPUMEHEHHMSL.

Kak BHIOMPAIOT YCIOBHS MPOBEACHHS aMIIEPOMETPUUECKOIO TUTPOBaHMS?
AtomHo-abcopOimonHas crexrpockorus. Ontuueckas cxema npudopa. CriocoOsl
onpejieenus KoHueHTpaunu. O01acTi HCroab30BaH s

OnpeeauTh MacCoBYIO J0JI0 CTPOHIMS B MOJIOKE. ecjii HaBecky 10 r o3omuiu u
3011y pacTBopuin B Koube na 100 M. Jlns ananusa oroOpain 10 M1 noxy4eHHOro
pactBopa 100aBHIN HEOOXOAMMbIE peakTuBbl. pasbaBuin 10 50 M1 1 H3MEpUIH
ONTHYECKYIO TUIOTHOCTh B KIOBETE ¢ TOJILIMHOM CI0s S CM. KOTOpasi OKasajlach
pasHoii 0,1. Jls HOCTPOEHUS IPajyUpPOBOUYHOIO rpaguka B MepHble KOMObI Ha 50
Mt BBesH 2, 4, 6, 8. 10 MJI CTaHZapTHOrO PacTBOpa CTPOHIIMS ¢ KOHUEHTpaiuen |
MKI/MJI, J100aBMIM HEOOXOAMMBIE PEAKTUBbI, AOBEIN KOJAOBI 10 METKM BOJIOH M
M3MEPUIIN OITHYECKYIO TUIOTHOCTh B KIOBETE ¢ TOMIMHOI ci1os 5 oM. [lomyummm
onrnueckue rwiotnoctu 0,1: 0.2: 0.3: 0.4 u 0.5.

Yro Takoe wu3buparenbHOCTh  Metoga  aHamuza?  Ilpuseaure  npumepsl
n30MpaTeIbHBIX METO0B.




ATOMHO-9MHUCCHOHHBII MeTO/1 aHaiu3a. CyTh METOA, 00J1aCTH UCIIOIb30BAHMSL.
OCHOBBI NOTEHIIMOMETpUH. DAeKTpoabl. CriocoObl Onpeae/eHus KOHUEHTPALNH.
ObacTu UCIOIB30BAHMS.

[lepeuncianTe OCHOBHBIE THUIIBI aTOMM3ATOPOB W WCTOYHWKOB M3JIy4YEHHMs CBETa,
IPUMEHSIEMbIX B ATOMHO-a0COPOLIMOHHOM METO/IE aHajIn3a.

PaccunTaiiTe MaccoByIO JOJIO JKelde3a B MOJIOKE, ONpElEIseMy0 METOAOM
aromuoii abcopOumu. Hasecky monoka 10 r pasbasuiam Bogoi 10 200 ma u
pacnplUisiii B [UIaMsi  TOPEJIKHM  aTOMHO-aOCOPOLMOHHOIO  CHEKTPO(hOTOMETPA.
[Mosyunian 3HadeHue onrTuueckoit miorHocty 0.35. a mnpu  pacnbUICHUH
CTaHIAPTHOTO pacTBOpa JKeje3a ¢ KoHueHTpaimeit 1 mxr/min — 0.34.

beiBator JiM u3bupareldbHble METOAbl aHanu3a yHuBepcaibHbiMu? [lpuseante
HPUMEPBI.

doromerpruecKuii MeToa aHanmu3za. CyTh MeTO/1a, 00/1aCTH HCIIOIB30BAHMSL.

Yro sBISETCS  aHAJIMTHYECKMM CurHajiom B nossporpaduu?  Hapucyiite
HIEKTPHYECKYIO CXeMy mossiporpada.

ATtoMHO-a0copOLHOHHAs CrieKTpocKomus. Kakie HCTOUHMKY M3/TyYeHHs CBETa 3/1eCh
HCIIONB3YIOTCS U 11oYemy?

OnpejleiuTh MaccoBylo 100 Momubaena B cyxodpykrax, ecau Hasecky 10 r
030/MAKM M 30y pactBopuin B KonbGe Ha 100 mu. Jlng asaausza oroOpain 10 mu
M0JIYHEHHOI0 PacTBOpa A00aBHIN HEOOXOAMMbIE peakTuBbl, pazdaBuin 10 SO M u
M3MEPUIM ONTHYECKYIO IUIOTHOCTH B KIOBETE C TOJIIIMHON €10 3 €M, KOTOpas
okazanach pasHoii 0,2. Jlis 1mocTpoeHust rpaaympoBOYHOrO rpaduka B MepHbIE
k01661 Ha 50 ma Beenm 2. 4. 6. 8., 10 mi cTaHaapTHOrO pactBopa MoaubaeHa ¢
KoHueHTpatmeil 1 MKr/mi, 100aBHIN HEOOXOAMMBIE PEAKTHBBI, JIOBEIM KOJIObI /10
METKH BOJIOI M H3MEPHJIN ONTHYECKYIO IIOTHOCTh B KIOBETE € TOJILIMHOI €105 3 ¢M.
[omyumnnm ontuueckue miornoctu 0.2; 0.4 0,6: 0.8 n 1.0.

Yro Takoe UyBCTBHTEJIBHOCTH Mertosa aHanusza? [lpuBeaurte  npumepsl
qyBCTBUTEJILHBIX METOJI0B aHaIM3a.

Crioco0bl ornpeeeHns KoHIeHTpaunu B potomerpun. O64acTH HCHOIb30BaAHMS
(doromeTpun.

Jlnst yero Hy KHbI KpHBbIE MOTEHLMOMETPUYECKOrO THUTpoBanus? WX Buabl 1
obpaboTka.

Kakue OCHOBHBIE THIIBI MCTOUHHMKOB M3Jy4eHHs B aTOMHO-a0CcopOLUMOHHOM
CIEKTPOCKOIUHI BaM U3BECTHbI?

Hapecky wmasenesoii kucaorsl HyCr04.2H,O maccoii 0.6000 r pactBopuin B
MepHoii ko16e BmecTumocThio 100.0 M. Ha noreHuMomMeTpuyeckoe THTPOBaHHE
20,00 MJI MoJydEHHOTo pacTBopa M3pacxojpopanu 18,34 mil rMAPOKCHAA HATPUSL.
Onpeie/InTh MOJISIPHYIO KOHUEHTPALMIO pacTBOpa MAPOKCH/Ia HATPHs.

Yro Takoe HKCIIPECCHOCTL METO/1a aHaianza? l'[pnBeame MPUMEPBI IKCIIPECCHBIX
METOJOB aHaliu3a.

Ornruueckas cxema l'IpPl60pOB JUIST U3MEPECHMS ONTHYECKON MUIOTHOCTH WU Ha3Ha4YeHUEe
B HEIl OCHOBHBIX Y3J10B.
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Kakas BeanumHa SBISETCS aHAJIMTUYECKUM CUIHAJIOM B norenuromerpun? Kak ee
M3MEpSIoT?

KaKoii METOJ - ATOMHO-IMUCCHOHHBIHN HIIH aTOMHO-a0COPOLMOHHBIH 1eaecoodpasHo
HCIIONB30BATH Ul KauecTBeHHOro anaiun3a? Iloyemy?

B craHaapTHBIX PACTBOPAX COJIM HATPHS ¢ KOHIEHTPAIMEH 0.1: 0.01: 0.001; 0.0001
M GBUIM M3MEPEHBI JJIEKTPO/HbIE MOTEHIMAIbI HATPUHCENIEKTHBHOIO 9JICKTPO/ia
OTHOCHTEJIBHO XJIOPUACEPEOPSHOTO IEKTPOAA U MONYUCHbI CICAYIOUHME 3HAUCHHA
100; 46.0; -7.00: - 60.0 MB . Hasecky obpasiia Maccoi 0,2000 1, coaepxkailero
HATpUii, PACTBOPHIIM B BOJC U 06bem gosenn 10 100 M. Mi3mepuin 31eKTpO/HbIH
[IOTEHIMA] HATPUICENEKTUBHOTO SIEKTPOAd. MOJyuMIn  3HAUYCHUE 60 wmB.
BLIUMCIUTE MACCOBYIO JIOMIO HATPUS B 0OpasLe.

Peiirunr-conrpoiib Ne 3
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Yem onpeeseTcs KoJauuecTBO 3HaualuX widp B KOHEUHOM pe3y/ibTare ananuza?
ATOMHO-20COpOLIMOHHBII METO/I aHAJIN3A. ONTHYCCKas CXeMa npuboOpa. Ha3HAYEHHE
B Heil OCHOBHBIX y3710B. O01acTi UCTIOIB30BAHMSL.

B yeM paziuune MpsMOi M KOCBEHHOI noreriomerpun? Ilpuseante npumepsl UX
UCIIOJIB30BAHMS.

CopMympyiiTe OCHOBHOH 3aKOH CBETONOMIOMICHHUS. O0J1acTH ero MCHoIb30BaAHMS.
B craHaapTHBIX PacTBOpax COJIM HATpus C komnentpauueit 0,1; 0.01; 0,001 0.0001
M GbUIM H3MEPEHB! JJIEKTPOHBIE MOTEHUHANbl HATPUICEICKTUBHOIO SJICKTpO/Ia
OTHOCHTEIBHO XJIOPHICEpeOPSHOro SIEKTPO/IA U MOJYUCHBI CACAYIONHE SHAUCHIA
100: 46.0; -7.00; - 60.0 MB. Haecky oOpasua Maccoii 0.2000 r. cozepzalero
HATPHIl, paCTBOPHIIM B BOJIE M 00bEM JI0BEIN 110 100 mi1. Mi3mepuiii 31€KTPOAHBIHA
[OTEHIHAI  HATPHUIICEJIeKTUBHOTO  JIEKTPOAA. TOJYYrIn  3HAYCHHUC 60 wmB.
BLIUNCIMTE MACCOBYIO JI0J10 HATPHs B 0OpasLie.

TounocTh ananuza. MoKeT 11 ObITh XOpollas BOCIPOM3BOAMMOCTD, a pe3ylibTar
aHaIM3a HENPaBUIbHBIM?

OCHOBHOI 3aKOH CBETONOIVIOLIEHMS M METOJbl aHajiu3a, HCIHOIb3YIOUHME STOT
3aKOH.

Yro TaKoe HOHOCETEKTHBHBIC HIEKTPO/Bl U I/1e OHM ucnonb3yoTes? Tlpunimn nx
JIefCcTBUS.

B uem cyTh auddepeHmaibHoi poromerpun? Kak onpejensiercss KOHUEHTPaIus B
TOM CHOCO0E 1 B KAKOM Clyuae OH NpuMeHsieTcs?

B cranjiapTHBIX PACTBOpaX COJIM MEJIH C konnentpanueii 0,1: 0,01: 0.001: 0,0001 M
OBUIM  W3MEPEHbl JIEKTPOJHBIC TMOTEHLMAbl  MEIbCENCKTUBHOIO  HIEKTPOAd
OTHOCHTENLHO XJIOPUACEPEOPSHOTO IEKTPO/IA 1 MOJIYHEHbI CACAYIOUHE 3HAUCHHS
100: 46.0; -7.00; - 60.0 MB . HaBecky oOpasiia mMaccoi 0.2000 r. coaepsKauiero
Me/lb, PACTBOPUIN B BOje M 00beM A0BEIH J10 100 ma. Msmepuin 3JeKTPOAHbII
HOTEHIHA MEbCEIEKTUBHOIO AEKTPOIA, MOy N 3HAUCHHEC 60 MB. Beruncianthb
MAaCCOBYIO JIOJIIO MM B 0OpasLe.

Yro TaKoe TOCYJapCTBEHHbIE — CTAHIAAPTHbHIC obpaszusl? Jlus  4ero OHH
HCIIOJIB3YIOTCS?
MeTO/IBI ATOMHOIT CIIEKTPOCKOIHH, OCHOBBI METO/10B, 00/1aCTH MCTOIB30BAHUA.



3. Ypasuenue MiabkoBuua. MeTo aHaimn3a, HCTOAb3YIOIINIT 9TO YPABHEHHUE.

4. [IlepeunciuTe TUIMYHBIE MCTOYHUKM M3jydeHus B GotomeTpun. B kakoit obnactu
CIIEKTpa OHU M3JIy4aroT?

5. B crangapTHBIX pacTBOpax conu Kamus ¢ konuentpauueii 0.1: 0.01: 0.001: 0.0001
M OblIH M3MEPEHBI ICKTPOHbIC [OTEHLUNAIbl KaIUHCEIEKTUBHOIO JJIEKTPOa
OTHOCHTEIBHO XJIOpHACEPeOPSHOro IEKTPoAa U MOAYUEHb! CIEAYIOUME 3HAUCHMUS
100; 46.0; -7.00: - 60.0 MB . Hasecky oOpasua maccoit 0.2000 r, coaepiariero
Kallnii, pacTBOpuiIn B Bojie U oObeM gosenn 10 100 mui. M3mepuin 21eKTpoaHblit
NOTEHLMAI  KaJIMMCEJIEKTHBHOIO  HJIEKTpoAa, [ojayuuin 3HaueHue 60 wmB.
BBIYuc/InTh MaccoByIO J10J110 Kajius B o0pasiie.

1. Tounocts ananusa. HazoBure n3BecTHbie Bam cambie TOUHBIE METO/Ibl aHAIM3A.

2.  ATOMHO-3MMCCHOHHBIIH MJIAMEHHO(OTOMETPHUUECKUIT METO aHa/In3a, CyTh METO/a.
00J1aCTH UCITIO/IB30BAHMS.

3. Ilpsmas m kocBeHHas noteHuuomerpus. CrnocoObl OnpeaeseHus KOHIEHTPaIH,
00J1aCTH UCITOJB30BAHMS.

4. Kakue npuempl Onpeie/IeHiss KOHLEHTPALMU HCIIONB3YIOT B hoTomMeTpun?

5. PaccuuraTh KOHIEHTPALMIO YKCYCHOH KHCJIOTBI (MI/1) [0  pesyjbTaTam
noreHnuomMerTpudeckoro turpoanus 10.00 ma sToit kuciaorel 0,1000 M
PAacTBOPOM TUAPOKCHIA KaIusl:

V(KOH). ma 15.00 18,00 19,00 19,50 19,90 20,00 20.10 20,50 21.00

pH 522 :571:6;047 26,55 7,055-8.79 10,52 1l 2 1151

Bomnpoce! K 9k3ameny Y

1 I'lpnuemne NPUMEPLI AHATUTHUYECKHUX CHIHAJIOB B PasaHYHbLIX METOAAX aHaIn3a.

O yeM roBOpPUT HATMUHE TPEX CKAYKOB Ha KPUBOM THTPOBaHWA?

3. [lpeanokure cxemy HASHTH(MKALMM KATMOHOB KaibliMa. Oapus. allOMMHMA W CBMHUA,
HAXO/ALLMXCS B CMECH.

4. B Kakux cayuasx npumeHsior o0paTHoe THTpOBaHHE.

5. K kucnomy pacrsopy woauaa kamusi npubasunu 20.00 ma c(1/5 KMnOy) =0.1133 M u
BbIACAMBIIMICA §ioa orTuTpoBanu 2590 mn pactBopa THOCyiAbdara HaTpus. Paccuutarh
MOJISIPHYIO KOHUEHTPALIMIO SKBMBAIGHTA PAaCTBOPa THOCY/Ib(aTa HATPHS.

N

Yo Takoe H3GHpaTenbHOCTb MeToa aHanusa? [puseanTe npumMepbl M30HPATEbHBIX METOAOB.
Paccuuraiite pH 0,05 M pactsopa cepHO# KMCIOTbI.

[Ipeiokure cXemy WACHTU(DHKALMKM KATHOHOB AMMOHMS, Kajius, MarHus, amloMHHUS M
skenesa(ll), HaXOAALMXCS B CMECH.

4. B Kakux KOOpPAMHATA CTPOAT KPUBBIC THTPOBAHWS B PA3/IMUHBIX THTPUMETPHUECKHX METOAAX
aHanuza?

5. Tlocne pactBoperus uemeHta maccoit 0.5020 r u oTaeNeHHA KPEMHUEBOH KHCIOTHI JKee30
BOCCTAHOBM/M /10 ABYXBAJIEHTHOrO W OTTUTpoBanu 15.41 mn pacteopa auxpomara kanus (T=
0.00500). Beruncants maccoByto a0io (%) Fe,Oz B uemente.

1. BeiBaloT 11 M30MpaTebHbie METO/Ibl aHaNM3a yHusepcanbHbiMu? [puseante npumepsl.

2. MOXKHO /M pa3fenbHO OTTUTPOBATH CEPHYIO M CONSIHYIO KHMCIOTBI [PH HMX COBMECTHOM
npucytcTBun? Hapueyiite KpuByo THTPOBaHMS.

3. [llpeanoxkure oxemy uaeHTH(HUKaUMM KaTHOHOB KoGanbta, kenesza(lll), Hukens. amoMHHMA,
HAXO/ALLMXCS B CMECH.

4. Kak 3aBUCHT BEIMUYMHA CKA4YKa MPH KOMIJIEKCOHOMETPHUECKOM THTPOBAHWM OT KOHCTaHTbI
YCTOHUMBOCTH KOMILIEKCHOTO COGIMHEHMs, TeMNepaTypbl, KOHUEHTpaunK 1 pH cpeabt.

5. Jlas onpeeneHus CoAepKaHUs ITHIOBOrO cnupta B Kpoeu npody maccoit 1,00 r noakucanmm

a30THON kucaoToi u aobasuan 25,00 ma 0.0200 M pactBopa auxpomara kKajius (Mpu 3TOM

STAHONA  OKMCAMACA 10  YKCYCHOM  KucaoTel).  M30biTok  auxpomata  OTTHTPOBAiH

L o =

12




MR =

Hozomerpuyecku, 3arpatus 22,25 ma 0,0200 M pactsopa THocyabdata HaTpus. Belumcants
KOHLEHTPALMIO 3TaHona B KpoBu (mr/n, Oreer: 0.6335 mr/n)

KakoBa posib aroMH3aTOpa B aTOMHO-IMHCCHOHHOM M aTOMHO-a0COPOLIMOHHOM METO/Iax aHaIH3a?

Kakoif n3 CnekTpocKonuueckuX MeTo108 00bIUHO UCTIONB3YIOT LISl KAYECTBEHHOTO aHaIH3a 1 nouemy”

KakoMy CrekTpockoniyeckomMy MeToy Bbl OTAAZMTE MPEANOuTEHME W MoYeMy MpH onpeneneHun (exona B
CTOYHbIX BOAAX?

Hasecky cniasa mean 0,1000 r pacTBopuin B KMCIOTE M mepeHecin B koaby sBMectumocTbio 250,0 ma. Jlas
axanusa otobpaan 5.0 Ma B konGy BMECTUMOCTHIO 50,0 M1, 1006aBHAN HEOOXOAMMBIE PEAKTHBBI N 10BEAH 10
METKH BOOI. OnTHYecKas NIO0THOCTL MOJyYeHHOro pacTBopa pasHa 0,350 npu anuHe BOAHBI 520 HM W ATHHE
KioBeThl 10 Mm. OnTiyeckas NAOTHOCTL CTAHAAPTHOO PACTBOPA MEAM ¢ KOHUEHTpaumeil 10 MKr/vi, n3mepeHHas
B AHAJIOTMUYHBIX YCN0BHSX, paBHa 0,193, BLIYMCANTL MACCOBYIO 10110 MEAH B CriaBe.

Benuunta aToMHOro noroueHns KaaMmus B CTOMHON Boae coctaBuna 0,635, a BEAHUMHA ATOMHOTO MOMIOLLEHMS
CTaHAAPTHOrO PacTBOPA KaAMMs € KOHLEHTpaumeit 5 Mkr/ma coctasuna 0.508. Haiiante KOHUEHTpALMIO KaaMus B
CTOYHOI BOAe (Mr/h).

B uem npuHumMnuanbHoe pasinine B ONTHYECKOH CXeMe CneKTpoPOTOMETPOB i (POTOKOAOPHMETPOB?

Kakue criekTpockonuyeckue MeToIbi MOKHO HCMOJIB30BATh JUIS aHain3a 63 NpodonoaroToRKN?

Kakomy cnekTpockonuyeckoMy MeToay Bbl OTAQAMTE MPEANOYTCHHE W MOYEMY NpH OMpeieIeHUH LMHKA B
NpUPOIHLIX BOAAX?

Hasecky crann maccoii 0,5000 r pactsopunn B konbe BmectumocTsio 50,00 ma. Jlse npoGbi no 20.00 wma
noMecTHIN B K0aObl BMecTHMOCTBIO 50,00 Ma. B oany konby aobasuan pactsop, coaepsauwii 0,00300 r
BaHaus. B 06e KonGbl NPUANAN MEPOKCHA BOAOPOAA H 10BEIH 10 METKH. BBLIUNCINTS MACCOBYIO 1010 BAHAANS B
CTasH, ecn npu POTOMETPHPOBAHNUU PACTBOPOB MONYUMIH CEAYIOlLME ONTHYeCKHe NA0THOCTH A, = 0,200, A,
=0.480.

JlBa oGpasua HedTi, CTaHAAPTHBI 1 aHANM3HPYeMbiii Maccoii no |  pasdasun B 10 pas MeTHAN30GY THAKEHOM 1
pacnbuInn B MIaMeHH aToMHO-abcopOunonHoro cnekrpooromerpa. OnTHyeckas NAOTHOCTH JHHUN BaHaAMs
s obpasua ¢ u3BeCTHbIM conepxkannem Baaaus 0,01 % cocrauna 0,740 u ans obpasia ¢ HEW3BECTHBIM
conepkanmem 0,52, BuIYUCANTL MACCOBYIO 100 BAHAAUA B HE(TH.

[TpuBeaeT N1 K yBEAUUCHHIO YYBCTBUTENLHOCTH ONPEIEICHIUs YBEIHUEHHE HHTEHCHBHOCTH HCIYCKAEMOTO CBeTa
HCTOYHHKOM H3Jly4eHns B (JOTOMETPUYECKHX METOAaX aHann3a’?

Kak u3MeHn10ch nponyckanme, eciu OnTHIecKas nioTHOCTh yBeanunsaetcs s 2 pasa?

Kakomy CrekTpocKOnuueckoMy MeToly Bbl OTAQAHTE MPEANOYTEHHE W MOveMy NpH ONpeleneHuH 00Ba B
KoHcepBax?

Jlast onpenenenus HUKeas ¢ AMMETHITIMOKCHMOM HaBECKY CTal PACBOPN W pasdasuan pactsop 20 100,0 ma.
K'5,00 a1 pactBopa 106aBun HEOOXOANMbIE PeakTHBbI, pazbasuay Boaoii 10 50,00 Ma 1 hoTOMETpUPOBANH NpH
JutnHe BoNHbI 470 HM M TOAWMHE noraowaAoWero cios 10 MM (MOAAPHBIH KOIPPULHEHT CBETONOMIOMWIEHHS
pased 13000). Bblumcnuth Maccy HaBECKH CTain Ui aHaiu3a, €CiAM ONTUMANLHOE 3HAYEHHE OMNTHYECKOl
MA0THOCTH paBHO 0,435 1 Maccosas 1018 Hukens B cranu pasHa 0,5%.

JlBa obpasua HeyTi, CTAHAAPTHBIN W aHANM3MpYeMbiii Maccoii no | r pazbasuan B 10 pas MeTHAN3ZO00Y THIKEHOM i
pacnbuUiniIM B MaMeHH aToMHO-abcopOLUMOHHOTO crekTpooToMeTpa. OnTHYecKas MIOTHOCTL JIMHMM BAHALMS
w1 obpasia ¢ u3BeCTHLIM coaepkanvem Banamns 0,01 % cocrasuna 0,740 m ans oOpasua ¢ HeM3BECTHbIM
conepkanmem 0.52. BbIYMCaHTL MACCOBYIO 1010 BaHAANS B HE()TH.

[lpuBener n K YBENHYEHHUIO YYBCTBUTENBHOCTH ONPECICHNA YBEAHYEHHE HHTEHCHBHOCTH CBETA, HCYCKAeMOro
MCTOUYHHKOM M3JTy4eHMs, B aTOMHO-a0COPOLIHOHHOM MeTo/e aHanu3a?

Kak n3ameHnTes onTHueckas nioTHOCTh, €C/N NPonyckanne yBeanuuTes B 2 pasa?

Kakomy cnekTpockonu4eckomMy METOy Bbl OTAAANTE MPEANOYTEHHE W NOYEMY MPH ONpefe/eHH amOMHHIA B
NUTLEBOI BOJE?

[lpn onpenenesun mMapranua B cniase MeTOA0M 100aBOK Hasecky maccoii 0.5000 r pactBopuian u pasdasuiu
pactop 10 200,0 ma. OToGpann HeTbipe 0MHAKOBbIE MOPLHHM PACTBOPA W K KakAO0H NOPUMM 100aBIIN paBHbie
00beMbl  CTAHAAPTHBIX PACTBOPOB MapraHua, comepkamwnx 0; 2: 4: 6 wmkr/mn mapranua. Ha artomuo-
abcopOUHOHHOM CNEKTPOGOTOMETPE HIMEPHIIH ONTHYECKYIO MIOTHOCTL A5 aHATHTHYECKON Aninn 279,48 Hm,
pacnbijisis pacTBOPbI B Maams aueTnieH-o3ayx. [oayunnn cooTBeTCTBEHHO BENMUHHBI ATOMHOIO NOIOLWEHNS
0,225: 0,340; 0,455 0,570. BeiuncanTh MaccoBYyIO 10110 MapraHua s crnase.

Camble HE3HAUMTENBHBIC CNEIbl MEAN CHILHO M3MEHSIOT BKYC CAMBOYHOrO0 macna. [Ipeinokure ommn w3
CHEKTPOCKOMHYECKHX METOAOB /U1s ObICTPOrO onpenenenus mean B macne. Kakoii Bua o6paboTkn Heodxoanm as
NOAroTOBKM 06pasiLa K aHanusy?




Bonpocwr s CPC

1. Jlaiite onpesenenne ananuTHyeCKoil XUMUHK Kak Hayku. Ee npevert, wenu, 3aiaun.

2. Kax cBsizana Hayka "aHajiuTuueckas XuMus'" ¢ sKH3HbIO COBPEMEHHOro obuiecTsa (HayKoii.
[POH3BOICTBOM, OKPYIKAIOIIEH CPE0if, MEAHIHHOM, KAYECTBOM JKH3HH).

3. Ha3oBuTe OCHOBHBIC STallbl PA3BUTHS AHATMTHICCKONH XHMMUH,

4. Kak Bbl omnpeienure aHadMTHYECKHE 3a/auu (obnapysenue, wnjaeHTH(UKAIHS,
Onpejenenue, TecTuposanue Beiects)? OObeKTh aHaiM3a (TBEPAbIC, IKHIKHE, razoo0pasusie,
TJ1a3Ma; Makpo- i MUKpPO- : OPraHH4ecKie 1 HeopraHuueckue, OIM3K1e U yaaieHHbIe).

5. Ilo kakum NpUHLHMIAM KIACCHOUIMPYIOT METO/BI AHATMTHYECKOH XHMHU (xuMHYECKHe.
usnueckue, Guonornueckue; OOHAPYKEHUS., HIACHTH(HKALMN, OIpEJCNeHUs;  paszJeieHus M
KOHLUEHTPHPOBaHMS; THOPHIHbBIE M KOMOMHHPOBAHHbIE; MPAMbIE U KOCBEHHBIE METO/b1)?

6. Merox u meroamka. MeTpOIOrHUEcKHe MAapaMeTphl METOAMKH: HPOIOKUTENBHOCT.
TPYAOEMKOCTD, CTOUMOCTb, IPHOOPHOE 0OecTeyeH e,

7. Jlaiite onpejencHHe METPOJIOTHYECKMX  XApaKTEPHCTHK — METOAO0B onpeieneH s
(YyBCTBHTEABHOCTD,  Tpesiesl  OOHApYKeHUS.  MANAa3oH  OnpeeaseMbix CO/IePIKAHHI,
BOCTPOU3BOIUMOCTb. MPABUILHOCTE, H30HPATEILHOCTS ).

8. JlaiiTe onpezeeHue NOHATHIO AHATHTHYECKAs cayxba.

9. Opranusauus aHaTUTHYECKOH CykObl M ee (yHKIMM: KOHTPOJIb  TEXHOIOIHYECKHX
TIPOLECCOB, MOHHTOPHHI OKPYKAIOWIEH Cpeibl, 3710pOBbsi HACENCHHMs, CIyk0a KOHTpPONs 3a
XPAHCHHUEM [IPOJYKLMH, ONEpaTUBHbIN KOHTPOMb. CepTudHKalns NPOAYKIMH H XHMHUECKHil
aHaus3.

10. [puaumne: yHudUKammu 1 CTan apTH3AIMK AHATHTHYECKHX METOIOB.

11.06ecneyene XHMHUYECKOTO aHAIM3a: XMMHUECKHE DPeaKkTHBbL, Kraccupukaius, oouas
XapaKTepHCTHKA, CTENeHb YHCTOThI. OYMCTKA.

12. Mephas nocyza, ee rpajyupoBka.

13. Anamurtiueckne npuGopsl: 06MIas XapaKTepHCTHKA W TpeOOBaHUSI K HUM: Kjace
TOYHOCTH, IOBEPKA, IPajlyHPOBKaA, COYETAHHE C MUKpOINpoLeccopamu u IBM.

14. Ananurnyeckoe npuGOPOCTPOCHHE, €r0 TEHACHUHH (6I0YHO-MOAYIbHBI NPHHIIAIL,
ABTOMATH3ALMS. MUHUATIOPH3ALIS H JIp.)

15, Mcrounukm  uHpOpMALMM 10 AHANMTHYECKONH  XMMHH: NEPUOANYECKast.,
MOHOrpaduyeckas, yueOHas aureparypa.

16. Mesktynapo/ible H OTeUeCTBeHHbIE COOOIIECTBA aHATHTHKOB, Pexomenamn MIOTTAK
[0 aHAIMTHYECKOH XUMHH.

17. Ilepeuncinre METPOIOrHUYECKHE XAPAKTEPUCTHKH METOA0B XHMHUECKOTO AHA/H34.

18. Vkakure 5KBUBANeHT, (aKTOp IKBHBAICHTHOCTH M MOJSIPHYIO MAccy SKBHBATIEHTA B
CIIE/IYIOLINX PeaKIHsIX:

H;PO4 + KOH = KH,PO, + H,0,

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

H;PO4 + 3KOH = K3PO, + 3H0,

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

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

CuSO4 +2KI = Cul + 1/2], + K380y,

2KMnO4 + 5SHyC204 +3H,S04 = KiSO4 + 2MnSO, + 10CO, + 8H,0.

4KMnOy + 5As,03 +12HCI =4KCl + 4MnCl; + 5As,05 + 6H50.

FeCl; + TiCly = FeCl; + TiCly,

SnCl, +Fey(SO4) + 2HCI =SnCly + 2FeSO; + H>SO;.

Ilepeuens aabopaTopueix pador
1. [lpuroToBsienne pacTBOpa KHCIOTBI H €10 CTAHAAPTH3ALMS.

2. TurpumeTpudeckoe ompe/eieHue Wenoud M KapboHarta HATPUS [IPH HX COBMECTHOM
MPUCYTCTBHH.




3.[1purorosienue pacTBopa THOCY Ib(aTa HATPHS U €ro CTAHAAPTH3ALMUS.

4. MonoMeTprueckoe OnpeIeeHHe Meiu.

S.IIpurorosnenune pactBopa DJITA u ero cranzaprusanus.

6. KoMIieKcOHOMeTPUYECKOe OIpeIe/IeHHE [IMHKA.
7.KoMMIeKCOHOMETPHYECKOE ONpPEeICICHHE KECTKOCTH BO/IbL.

8.0Omnpenenenne pH pactBopos.

9.KonaykroMeTpHUeCK il aHaTH3 CMECH CEPHOI KMCIIOThI H Cyib(aTa Me/u.
10.doTomeTpruecKkoe onpeaeeHne Kenesa ¢ Cyib(pocaTuuIoBoi KHCIOTOM.
11.0npenenenne mem B BHJe aMmuakara auddepeHiuansioi GotomeTpueit.
12.DoTomeTpHYecKoe OnpeieseHne HUKes.

13.Monomerpryeckoe onpesienenue (GTOPHIOB HIH HUTPATOB.

ITo TCOPETHHCCKHUM pas/ie/iaM Kypca CTYACHTbI CAat0T KOIIOKBUYMbI U KOHTPOJIbHbIE pa60Tbl

MHJIMBHJIYAILHO 1O MEPE BBINOJIHEHHUS 1a00paTOpHbIX paboT JaHHOH TeMBbI:

1.061me BOMpock! aHATUTHYECKONH XHMHH.
2. TurpumeTpuyeckne MeTo bl aHalIn3a.
3.DEeKTPOXMMHUYECKHE METO/1bl aHAN3a.
4.CreKkTpoCKOmMYeCKHe METO/1bl aHAJIH3a.

7. VYYEBHO-METO/IMYECKOE U HHOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUILVIMHBL |

Ne HasBaHie n BbIXOAHBIE JaHHbIE lon Konnue Hanuuue B Konuuectso |Obecneue
n/n (aBTOp, BH/ M3aHMS, W3J1aHu CTBO ANEKTPOHHOI CTYIEHTOB, HHOCTh
n3AaTesibCTBO, U3AaHUS, A IK3eMN oubanorexe Bal'y MCMONB3YIOWH |[CTYACHTOB
KOJIMYECTBO CTPAHMLL) BETO X YKa3saHHylo |nureparyp
B aurTeparypy oit, %
6ubano
TEKe
yHUBEp
cuTerTa
Ocunouast anreparypa 3
| AHanuTuyeckas 2012 - http://www studentlib | 20 100
xumusa. KonnuecTeeHHbI rary.ru/book/ISBN97
aHanus. PUsnko-xumnyeckune 85970421994 html
METOAbl aHanuaa: NpakTukym
y4yebHoe nocobue /
Xaputoros 10.A., [xabapos
O.H., M'puropbesa B.1O. - M. :
F30TAP-Meaua, 2012. 120 c.
2 CnpaBoyHoe pykoBOACTBO no | 2012 - http://www.studentlib | 20 100
aHanWTU4YECKon  XUMuUM U rary.ru/book/ISBN97
(PU3NKO-XMMUYECKUM METOAAM 85437200759 htm!
aHanusa  Yuyeb. nocobue /
n.B. TukyHoBa, H.B.

[pobHuukas, A.N. AptemeHko
n ap. - M. : Abpuc, 2012.




Ananutuyeckas Xumus : yue6. | 2012 s http://www studentlib | 20 100
AIA CTYA. YUPEKACHWIA BbICLI. rary.ru/book
npoc. opasosatis ! /ISBN9785769562921.
B.M.Bepumnun,  M.B.Bnacosa, htrnl
W. A. Huknpoposa. — M. :
Hznarenbekuit LUEHTP
«Akanemusn, 2012. — 448 c.
Jlonoanurensnas anteparypa
Kpuctuan I'. AHanutudeckas | 2009 - http://www._studentlib | 20 100
Xumusi: B 2 Tomax. / nep. ¢ rary.ru/book
aHrn. £ M. /ISBN9785947743890.
BUHOM .NaBopatopus htm
3HaHui, 2009. - N.1- 623 :
e T www.window.edu.ru
OcHoBbI aHanuTuueckoi | 2007 30 20 100
xumun. B 2-x ku. /Tloa pea.
I0.A. 3onoroea. M.: Beicui.
k., 2007.
Mpyrno I.®., Komuccaperkos http://www.studentlib | 20 100
AA., ®enopos BA2010 1 | - rary.ru/book
OnTuyeckne mMeToasl aHanuaa: WWindow edira
y4ebHo-meToauYeckoe
nocobue. - CM6.: CABITYPI,
2010. -52 c.
Heuunopenko A.I1. ®usuko-
XHMHYECKHE
(MHCTPYMEHTAbHBIE) METO/bI http://www_studentlib | 20 100
aHanusa. Dnekrpoxumuyeckue | 2013 - rary.ru/book
Metoasl. [lotenunomerpus u www.window.edu.ru
KOHZLYKTOMETpHSI: Yueb.-
meroA. nocobue / IMoa pen.
B.B. Kupuanosa. - CII6.:
HUY UTMO; UXubT, 2013.
-34c
XeHue I. Monaporpacwus u | 2008 - http://www.studentlib | 20
BOSIbTAMNEPOMETPUS. rary.ru/book/ISBN978 100

TeopeTnyeckme OCHOBbI K
aHanuTuyeckan npakTtuka /
nep. ¢ Hem. A.B. lNapmawa
u AWN. KameHesa. - M.:
BUHOM. Jlabopatopus
3HaHuin, 2008. - 284 c.

5947743579. html

www.window.edu.ru




6 Xapuronos H0.A. 2007 http://www studentlib | 20 100
AHanHTHYECKas XUMHUs rary.ru/book
(ananuruka). B 2 ku. Ku. 2.
KonuuecTBeHHbIIT aHanus.
DU3NKO-XHMHYECKHE
(MHCTPYMEHTAIbHbIE) METOAbI
ananuza. Yuednuk ans BY3o0s.
M.: Boiciuas wkona, 2007. 616¢.

www.window.edu.ru

8. MATEPHAJILHO - TEXHUYECKOE OBECIIEYEHUE
JUCHUTIIMHBI

1. Teoperuueckuii Kypc.
JeKIHHU: Ipe3eHTalnu (JMCK)
2. IlpakTukym
1. Bechbl aHATMTHYECKHE, TEXHUYECKHE.
2. Cnexrpodoromerp CD-46.
3. ®orokonopumerpsl KOK-2, KOK-2MIT
4. Monomeper U130, Dxenept. AKBHIIOH.
5. Mepnas nocyaa u npuGopsl Uit TATPUMETPUH.




PaGouas nporpamma AHCLMIIIMHBI COCTABJICHA B COOTBETCTBMM ¢ Tpebosanusmu GIOC BO no
nanpasiennio 18.03.01 — xumuueckan mexuonozus.

PaGouyio nporpamMmy coctaBuit 1.X.H., mpogeccop ﬁ:; _ Awmenun B.I'.

Peuensent K.X.H.. ¢.H.c. naboparopun Xumanansa GI'BY «DeaepaibHplii IEHTP OXpaHbI

XJIOPOBbSI IKUBOTHBIX» bounbiakos J[.C.

[Iporpamma pacemorpena u og00pena Ha 3aceiaHuu Kadeapbl xumun Bal'y,

npotokon Ne X ot 5: 09. ZOﬁ’r.

3aB. kadepoil XUMHN /;W Kyxtun B.A.

Pabouas nporpamma paceMoTpeHa i 0100peHa Ha 3ace/IaHuK YUeOHO-METOIHYeCKOH KOMUCCHH

nanpasienus 18.03.01.

IIporokon No i or i 09 201(r.

Ilpeacenarens KOMHUCCHU g)/ [Tanos 1O.T.




Jluer nepeyrsepkaenus

padoueii MporpaMmbl IHCUHILIHHbI

AHaJMTHYecKast XUMUS 1 ¢H3HKO-XHMHHCCKHC METO/IbI aHalIu3a

PaGouas nporpamma onobpena na %27/ yueGubiii roa
ITporokon 3aceqanus kadenpel No 7 ot 4 C2P roja

3aBeyronuii

Kadepoii

PaBouas nporpamma o106peHa Ha ¢30’ &/7 9 yuebumiii rox

[Iporokon 3acenanus kapeapsr N o1 5. ©2 7P rona
3aBeayronuii

Kkadeapoii J/
Pa6ouas nporpamma o106pena Ha yueGHbIii roz
ITpoToxoun 3acenanns Kadeapor No o R B e N R
3aBe ot

Kadeapoit




