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1. IEJIA ¥ 3AJJAYM JUCHUILINHBI



OcHOBHas Ieab yu4eOHOM AUCHUINTHHE] "PHU3NKO-XUMHIECKUE METOEI apamu3a” COCTOMUT
B mpuOOpeTeHMH OYAYIMMMH CIENMATHCTaMH HABBHIKOB IO HPAKTHYECKOMY OCYIIECTBICHHIO
BETEPUHAPHOTO, BETEPHHAPHO-CAHATAPHOTO H (PUTO-CAHUTAPHOTO KOHTPOJIA B rOCYAapPCTBEHHBIX
naboparopusx, pHIOHBIX XO3siCTBaX, HA TPAHCIOPTE, B TaMOXHE, B nmabopaTopusx
BETEPHHAPHO-CAHUTAPHOM OKCIEPTH3bL HAyYHO-HCCIEAOBATENECKUX BETEPUHAPHBIX
MHCTUTYTOB, BY30B; YMEHHH aHAIM3HPOBATH PE3yJBTATH HCCICAOBaHMH, POBETCHHE QH3NKO-
XMMHYECKHX HCCIIE[0BaHM#i B 061acTi epepaboTKH CHIPhSL.

Hacrosmuii kKypc BrmodaeT B cebA pa3fensl HHCTPYMCHTAIBHBIX METONOB aHAIM3A.
JIaHHBI KYPC COCTOMT U3 JEKIUOHHEIX H NTab0paTOpPHO-NPAKTHYECKHX 3aHATHH ¥ eNHTCS Ha 2
ceMecTpa. B mpoliecce 3aHATHI CTyACHTH! BHIIONHIIOT KOHTPOJIBHBIE PabOTHI, KOIIOKBHYMEL,
OIPOCHL TI0 PE3YJLTATY KOTOPHIX CAAIOT: B 1 ceMecTpe - KOHTPONBHYIO paboTy, BO BTOPOM
CEMECTpe - 3K3aMeH.

Tpe6oBanus K ypOBHIO OCBOSHHS y4eOHOH MPOTrPaMMBEL.

JUis JoCTHXEHMS MTOCTABIECHHOM eI HeoOX0MMMO PEIIUTE CICAYIOMHUS 3aAa4H:

a) O6meobpasoBarenbHas. lIpuobpeTeHne 3HaHME 0 (UIMKO-XAMUYECKHAX METONAX
aHAIN32 ¥ UX MPUMEHAMOCTH B 3KOJOTHYECKHUX HCCIIEIOBAHUAX; ’

6) Ilpuxnannas 3anaga. IIpoBefeHHe SKCIEPHMEHTAIBHEIX HCCICIOBAHHH 10 M3Y9IEHHIO
KadecTBa CHIPhS PACTHTENBHOTO NPOH3BOJCTBA, IOJyYeHWE HABBIKOB II0 OILCHKE KavecTsa
COCTOSHHS OKpPY>KaroIe Cpezsl;

B) CrenmanbHas 3amada. IIpuoGpereHue yMmeHHmii 1m0 00paboTKe SKCIEPHMEHTANBHBIX
Ppe3yJbTaToB.

2. IEPEYEHD INIAHAUPYEMBIX PE3YJIBTATOB OCBOEHMUSI 110
JUCIHILIAHE (MOAYJIO), COOTHECEHHAIX C INTAHNPYEMBIMH
PE3VJIBTATAMH OCBOEHUSI OBPA3OBATEJIbHOU IIPOI'PAMMBI

B pesynpTare OCBOEHHS AVMCIMIUIAHBI OOYYaOINUICS TOTOBHUTCSI K CICHYIOIIMM THIAM
NeATEeNBHOCTH, B COOTBETCTBHH ¢ 00pa30BaTEIbHBEIM CTaHJApTOM ®I'OC BO HampasieHHE
noarotoBku 06.03.01 Buonorus, mpodnms broskosorus

O6acTs npotiecCHOHALHOM AEATSIBHOCTH:

26 XuMHYECKOE, XMMUKO-TEXHOJIOTHYECKOE IPOU3BOJICTBO

Tumnw 3a1a4 npodeccHoOHATBHON AeSTENEHOCTH:

e Hay4Ho-HcCIe0BaTENbCKHIH.

Komnerennus o6ygawmerocs, GopMupyeMble B pe3yJbTaTe 0CBOCHHS IHCIHMILITHDI

N3yueHne AUCHUILIHHEI JOJDKHO CHOPMUPOBATE CICAYIOMHE KOMIICTCHIIMM:

A) Ipodeccuonansnsie komnerennuu (1K)

ITIK-2 CnocoGeH mpuMeHATh Ha NPAKTHKE IPHEMBI COCTABICHHA HAyYHO-TCXHHICCKHX
OTYETOB, 0030POB, AHATUTHYESCKHUX KapT U IOSCHUTEIBHEIX 3allICOK, M3J1araTb M KPUTHICCKH
aHANM3HPOBATh IOJNydYaeMyl0 MHGOpPMaIMIO ¥ MPEACTABIATE PpE3YNbTATHl IIONCBBIX H
na6opaTOpHBIX OHONIOTHYECKHX HCCIICAOBaHNH;

I1K-2.1 3HaeT NOpSMOK Yy4eTa JAaHHBEIX M COCTaBICHHA OTYECTHOCTH IO OXpaHe
OKpYKalOLIEH Cpebl.

MK-2.2 Ilpnmenser COBpEMEHHEIE rHpOpMaIOHHEIE TEXHOJIOTHH "
CHCIHANTH3APOBAHHEE [POTpaMMBl 1A 0OpaGOTKM MOMYYEHHBIX NAHHBIX M NPOBENCHHA HX
6uonHMOPMalMOHHOTO aHAIH3A,

[IK-2.3 AHanu3upyeT AaHHBIE K COCTABIIAET HAYYHO-TEXHHYECKHUE OTYETEL.

B) O6menpodeccuonanbabie komneTenunu (OIIK)

OIIK-8 Croco0eH HCIONB30BaTh MeTOAB cOopa, 0OpaboTKH, CHCTeMaTH3allHd H
TIpe/CTaBNCHAs TMONeBOH ¥ JaGoparopHOd HHGOpPMAIMH, IPUMCHATb HABBIKH paboTel €
COBpPEMEHHEBIM 000pYHOBaHHEM, aHAMM3HPOBATh NOTYYCHHBIC PE3YIIBTATHL.

OIIK-8.1 Hcnomm3yer meTompl cOopa, oOpaGOTKH, CHCTEMATH3allMH H MPEICTABICHUA
HOJIEBO} U TabopaTopHOit HHpOpMaLUH
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OIIK-8.2 [Ipumensier HaBbIku paGoTEI COBPEMECHHBIM 000pY/IOBAHHEM ¥ AHATU3EPOBATH
HOJIyYEHHEIE PE3yNbTaThl

3. MECTO JUCIHUILIAHEBI B CTPYKTYPE OIHOII

HMuctummaa B1.B.6 «®usuko-xuMuyeckne METOABI aHAIH3a» SABJACTCA AUCHHUILIMHOMN
GazoBoii wactm (enepansHOro TOCyapCTBCHHOTO  00pa3oBaTeNlbHOrO CTaHAapTa Io
HarpasjicHHIO noxrotosku 06.03.01 - «Gmonorus» xpammdukamms (cTeneHs) BHIOIYCKHHKA —

"6akanasp", hopMupyeMoli yuacTHUKAME 006pa3oBaTe/bHEIX OTHOMICHHMIA.

Ocsausaercs B 3,4 cemectpe.

I[aHHa}I AUCHHIINHA OTHOCATCS K HUKITY €CTCCTBCHHOHAYYHEIX JUCIUIIINAH,

4. OFbEM JUCHUILINHBI “ ®PU3UKO-XUMNYECKUE METOJBI AHAJIM3A »

O0nem nucnuMIMHELI “ OHUIHKO-XHMAYTECKHE METOJbI aHAN3A” 1714 0MHOM GopMbI

o0yuenus
B CemecTpsl
Bup yueGuoii paboTsl ¢ero uacon 3 4
AynnropHsle 3angTHS (BCero) 64 32 32
B ToM uncie: - - -
Jlexiun, B TOM YHCIIE HHTEPAKTHBHbIE 39 16 16
thopMbI
IIpaxtuveckue 3ansatus (113), u3 Hux: 32 16 16
IIpakTnueckas noAroTorka 8 4 4
CamocrosTennnas paGora (Bcero) 80 40 40
Bun npomesxyTouHoii arTectanuu (3ager, Javer — 1,2 3auer 1 3auer 2
9K3aMeH)
Oo0mas TpyaoeMKoceTh yack! / 3aUeTHBIE 144/4 7/ 72/
€AUHHUIIBI
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6. IEPEYEHD YYEEHO-METOIUYECKOTO OBECTIEYEHHS JJIsk
CAMOCTOSITEJILHO# PABOTHI OBYYAIOUIMXCSA 110 AACIUAILIMHE

6.1. MeToaudeckue ykazanus ajia CaMOCTOSITEILHOM paoThI

1. Mertonuueckue ykasanus «OcmoBe ®XMA B NaGOpaTOpHOH pPaKTHKE
/bapsmmes A.H. - CII6, Uzn-so ®TBOY BIIO "CIIGTABM".-2015r. -23 c. 20 sx3. ([ara
obpamenus: 17.04.2024)

2. YueGHo-MeTomuueckoe mocobue «IIpuMerenue GH3HKO-XMMHYECKMX METOOB
aHajli3a IpH HCCICNOBAHMHM BETEPHHAPHEIX NpemapartoB» /Bapemmes AH. - CII6, Hsn-so
OI'BOYV BIIO "CIIGFABM".-2016r. -28 ¢. 30 k3. ([ata obpamenus: 17.04.2024)

3. YuebHo-MeToaMIECKOE HOCOOHE «OCHOBHBIE MPHHLHAIIEL (GU3NKO-XHMHAYECKHX
METOJIOB aHa/M3a B 1a0OpaTOpHEIX HcclenoBaHusx» /Bapsmes A.H. - CII6, Usp-Bo OI'BOY
BIIO "CIT6I ABM".-2016r. -28 ¢. 30 5k3. (Jlata obpamenus: 17.04.2024)

6.2. Jlureparypa 1J1st CaMOCTOATENbHOM PaGoThI

1. AHanuTHYecKass XUMHS ; yueb.-MeToA. mocobue mis crya. 1 xypca ®BM, BCD,
B3K, BBPrA / cocr. T. IL Jlyuko [u gp.]); CIIGTABM. - CII6. : M3n-so CIIGIABM, 2016. - 39
c. - 38-15. Konmuuectso — 200. (Jlata o6pamenmus: 17.04.2024)

2. AHanuTHYeCKas XAMHS [DNeKTpoHHEI! pecype) : y4eOHO-MeTOAnYECKOE TTocobue
And crynentos I xypca @®BM, BCO, B3K, BBPuA / cocr. T. IL. JIynko [u np.]; CIIGICABM. -
Cankr-TlerepOypr : CIIGI'ABM, 2016. - 39 ¢. Konuuectso — 0 AHBanutndeckas xumusa; Merog.
nocobue; CIIGCABM. OnextponHsie pecypcs:: AHIMTHY. XUMHS. Y 4eGHO-METOTHYECKOE
nocodue st cTyienToB I Kyp SnekTpoH. BepcHs med. ny6:n.- ocTyn u3 JoKanbHOM ceTH 6-Ku
CIIGI'ABM. ([ata obpamenus: 17.04.2024)

7. IEPEYEHb OCHOBHOM 1 JONIOJIHUTEJIbHOM JIUTEPATYPHI,
HEOBXOAUMOI IJIsI OCBOEHUS JAUCITAIIIINHBI
a) OCHOBHafl JIMTEPATYpa:

1. Hununa, A.C. VIHCTpyMeHTalbHEIE METONH B XHMHUYECKOM aHATH3E
yuebHoe nmocobue / A.C. Illununa, H.B. Dumreiin. — Mocksa : HUSY MHUOY, [6.1.]). —
Yacte 1 — 2012. — 80 c. — ISBN 978-5-7262-1723-9, — Teker : 9NEKTPOoHHBI // Jlans :
ANEKTPOHHO-OubmnoTeunas cucrema. — URL: https://e.lanbook.com/book/75974 (Mara
oGpamenns: 17.04.2024)

0) nonosnHMTEIbHAN JIMTEPATYpA:

1. Axmetos, H.C. JlaGopaTopHEIE H CeMHHapcKHe 3aHATHS Mo oOmed u
HEOPraHM4YeCKOH XUMMHM [DNeKTPOHHEIH pecypc): yuel. mocobue / H. C. Axmeros, M. K.
Asuzosa, JI. . Bageruma. - 6-¢ usg,, crep. - CII6 : Jlams, 2014. - 368 c. Pexum
mocryma: http://e.lanbook.com/books/element.php?pll_id=50685. KommuectBo — 0 .Yue®.
nocobue. locryn u3 OBC "Jlans". (Jlara o6parmenus: 17.04.2024)

2. WHcTpymeHTanbHEIE METOXBl  aHANM3a  OPraHMYECKHX  COEMUHEHHIL.
MudpaxpacHas CIEKTPOCKONHS: METONMHECKHE YKA3aHHS K BHIIONHCHHIO J1a60paToOpHOTO
IpaKTHKyMa ! METOJMYECKHe yKasaHus / coctaputenu E.B. Ipunenxo [m ap.). — Cankr-
ITetepbypr : CIIGI'JITY, 2015. — 60 ¢. — Teker : 3MeKTpoHHEIH // JlaHb : 31MEKTpOHHO-
6bubmmoreunas cucrema. — URL: https://e.lanbook.com/book/64126 ([lata oGpamenus:
17.04.2024)

8. IEPEYEHb PECYPCOB HHOOPMAIIMOHHO-TEJJEKOMMYHHKAIIMOHHOM
CETH «MHTEPHET» HEOBXOJJUMBIE JJIS1 OCBOEHMSI JAACHUILIAHBI
JI1s IOArOTOBKY K IPAKTHYECKMM 3aHATHSM M BBIIONHEHHS CaMOCTOSTEIbHOMN paboTrr
CTYACHTBI MOTYT HCIIOJIB30BaTh crnefyromue UHrepHeT-pecypest:
1. www.xumuk.ru- caiit o xumim
2.www.analit.belstu.by- 31eKTpOHHO-METOAMUECKHIT KOMILIEKC MO aHATHTHYECKOH XHMUM
¥ (H3MKO-XMMHYIECKUM METOaM aHANH3a
3. www.chem-astu.ru- yueGHoe mocobue «DHIHKO-XHMIYECKAE METOIH AHATA3A»




4. www.newchemistry.ru- HOBble XUMHIECKHE TEXHOIOTUA

5. www.chem.msu.ru

6. www.anchem.ru- poccuiickuii XMMHKO-aHAJIMTHYECKUHN IIOpTal

7. http://www.ximicat.com

8. www.ximia.org- Bce 0 XUMHH

9. http://e-science.ru- HopTai eCTECTBEHHBIX HayK

10. http://chem?21.info- cnpaBo4yHHK XUMHKA
J1eKTPOHHO-0NO/INO0TeYHbIEe CHCTEMBI:

OBC «CITBI'YBM»
ObC «M3natenbcTBO «JIaHbB»
ObC «KOHCYIBTAHT CTY/IEHTA»
CupaBouno-upaBoBad cucteMma «KoncynsranTl Limoc»
YHruBepcuteTckad undopmanuonHas cucreMa «POCCHS»
[lomroTexcroBas 6a3a nanupix POLPRED.COM
Hayunas anexrponnas 6ubmmoteka ELIBRARY.RU
Poccwmiickas nayunas CeThb
9. DOnekrponHo-6ubauoreunas cucrema I0lib
10. baza naHHBIX MEXIYHAPOIHBIX HHIEKCOB HayuHoro nutupoBanus Web of Science
11. Onextponnsle kuuru usgarenscTBa «IIpocmext Hayxm» SJIEKTPOHHAA KHUTA
http://prospektnauki.ru/ebooks/
12. DnexTpoHHEIE KHUTH U3JaTeNbCTBA «IIpocnext Hayku»
http://prospektnauki.ru/ebooks/
13. Komneknus «Cenbckoe xo3sgiicTBo. Berepunapua» wu3garenscrBa  «Ksagpo»
http://www.iprbookshop.ru/586.html

XNk~

9. METOIUMYECKHE YKA3ZAHUSA JJI51 OBYYAIOIIIUXCA ITO OCBOEHHAIO
JUCITAIIINHBI
Meromnueckne peKOMEHIAIMH IS CTYAEHTOB — 3TO KOMIUIEKC pPEKOMEHJanui u
PasbACHCHHH, WO3BOJIIONIMX CTYHEHTY ONTHMAaIbHBEIM o0pa3oM OpraHm3oBaTh IIPOLECC
HM3Y4YEHUA JaHHO! AMCIUIIIMHEL
Copnepxanue METOAMYIECKUX PEKOMEHAAIMIA, KaK ITPaBHJIO, MOXKET BKIIIOYATh:

* CoBeThl IO IUIAHAPOBAHHIO W OPraHM3alMM BPEMEHH, HEOOXOAMMOrO Ha W3YyYCHHE
mucoumuHel.  OmucaHue MOCIIEROBATENIBHOCTH NCHCTBMH CTYACHTa, WM «CLIEHapui
H3yYCHUS JUCIUTLIAHED).

VTpeHHee BpeMs ABIgeTCS CaMbIM IUIOJOTBOPHBIM i y4eOHoi paGoTsl (¢ 8-14 uacos),
3aTeM mocneobenennoe Bpems (c16-19 uwacoB) u Beuepnee Bpemsa (¢ 20-24 uacos). Camblid
TPYAHEI MaTepuan PeKOMEHIYETCS K H3YyYEeHHIO B Hadale KaKIOro BPEMEHHOTO HMHTEpBalla
nmocnie oTaeixa. Yepes 1.5 gaca paGotel HeoOxoauMm mepepbiB (10-15 MuHyT), depe3 4 daca
paboThl mepephiB AOJKEH cocTaBnaTh 1 4dac. YacTeio Hay4HOM opraHu3alMM TpyAa ABIAETCS
OBJIaIcHHE TEXHUKOH YMCTBEHHOTO Tpy/1a. B HOpMe CTYIEHT HOJDKEH YAEIATh YUeHHIO oKkono 10-
JacoB B JIeHE (6 4acoB B By3e, 4 4aca — ioMa).

® Pexomennanuu 1o pabore HaJ JEKIHOHHBIM MaTEpHAIOM

IIpn moAroToBKE K JIEKIMH CTYACHTY PEKOMEHIYETCA:

1) mpocMOTpeTs 3amHCH NpEIIECTBYIOIECH JTEKIMM M BOCCTAHOBHUTh B IAMATH DaHee
H3y4deHHBIH MaTepHa;

2) mone3Ho MPOCMOTPETE | NPEACTOAIIA MaTepran Oy AyIiel JICKIHH;

3) ecnu 3anaHa caMOCTOATENbHAsA MPopaboTKa OTACIHHBIX (hparMEHTOB TEMBI NPONLION
JIEKITHH, TO €€ HaZ0 BHINIOJIHUTH HE OTKJIABIBAL;

4) ICUXOJIOTHYCCKH HACTPOUTHCA HA JIEKIHMIO.



Ota paboTa BKIOYACT [Ba OCHOBHEIX STama: KOHCHEKTHPOBAaHUE JIEKUuil u
TOC/IeAyIomYyIo paboTy Ha/l IEKIMOHHLIM MATEPHAIOM.

ITon xoHCHEKTHpOBaHUHEM HOAPa3syMeBAIOT COCTABJICHHE KOHCITEKTa, T.€. KpPaTKOro
THCbMEHHOT0 H3NOXKEHHS CONEPKAHMS Yero-mu6o (YCTHOro BBICTYIUICHHS — De4H, JIEKIHH,
Al0KyIajia ¥ T.I1. LI TUCEMEHHOTO HCTOUHHMKA — JOKYMEHTA, CTATEH, KHUTH H T.IL).

Metomuka paGorer mpu KOHCNICKTHPOBAaHUH YCTHEIX BBICTYIUIEHHMH 3HAYHTEIHHO
OTIHIACTCA OT METONMKH PaGOTEI NPY KOHCIEKTHPOBAHAH [HCEMEHHBIX HCTOYHHKOB.

Koncnextupys nucsmennrie neronnxm, CTYACHT HMCET BO3MOXHOCTH HEOAHOKDPATHO
TIPOTUTATE HYXHBIH OTPEIBOK TEKCTa, IIOPA3MBICTHTD HAZ HUM, BEUIEIHTH OCHOBHELIE MBICTIH
aBTOpa, KPaTko CQOPMYIHPOBaTH MX, a 3aTeM 3amuCaTh. IIpn meo6xoaumocTH OH Mosxker
OTMETHTE H CBO€ OTHONICHHE K 3TOH Touke 3pemms. Ciymas sxe JEKIMIO, CTyJCHT GoNbuIyio
HacTb KOMIUICKCA YKa3aHHBIX BhIIE paGOT JOMKEH OTK/IANLIBATH HA JApYTO€ BpeMA, CTPEMICH
HCIIOIIE30BATH K2XIYIO MUHYTY Ha 3alCh JICKLHH, a HE HA e OCMEICIEHHE — UL 3TOro yKe He
ocTactcs BpemeHH. [losTomy mpu KoHCHekTHpoBaHMM NeKuHH PEKOMEHAyeTCS Ha KaXoit
CTPaHHUIIC OTACIATE NOJIA AJIsl TOCTEAYIOLINX 3aIHCei B OMOIHEHHE K KOHCIIEKTY.

3anucaB NEKUMIO MM COCTaBHB ee KOHCIIEKT, HE CIeIyeT OCTaBIATH paGoTy Hax
TICKIMOHHBIM MaTepHanoM A0 Havala MOATOTOBKA K 3adeTy. Hyxmo NPOAENaTh Kak MOKHO
paHbIle Ty paboTy, KOTOpas COIPOBOXIAET KOHCHEKTHPOBAHHE NMUCBMEHHEIX HCTOYHHKOB U
KOTOpYIO HE yNaloCh CAENAaTh BO BPEMS 3aIIHCH JIEKIHH, - IPOYECTH CBOH 3aIlMCH, paciIu(ppoBas
OTNENEHBIC COKPAICHU, IPOAHANTM3HPOBATE TEKCT, YCTAHOBHTE JIOTHYCCKHE CBS3M MEXKAY €ro
SJICMCHTaMH, B PANC CIy4acB MOKAa3aTh UX IpadHUecKH, BELIETHTD TIABHEIC MBICJIH, OTMETHTD
BOLPOCHI,  Tpebylomue  JOMONHHTeNbHOM oGpaGoTkd, B 9aCTHOCTH, KOHCYJIbTallMH
OpenoaaBarens.

Ilpu paGote Hax TEKCTOM TeKIUK CTYACHTY HeOOXOAMMO 00paTHTEL 0co00e BHUMAHHE Ha
NpoGJIEMHEIE BOIIPOCE], TIOCTABJIEHHEIE TIPEIIONaBaTeNEM NIPH YTCHUH JIEKIMH, a TaKXKe Ha ero
3a/laHMs] B PEKOMEHAAIHH.

J Kaxno# NeKuuu, IMpaKTHYECKOro 3aHATHI U nabopaTopHOi paGOTEI IPHBOAATCS
HOMEp, TeMa, ICPeYeHb PacCMAaTPHBAEMBIX BOIPOCOB, O0BEM B 9acaX M CCEUIKH Ha
PCKOMEHAyeMYIO JuTepatypy. JIns 3aHaTH#, NPOBOAUMEIX B HHTEPAKTHBHBIX dopmax, nomxua
YKASBIBATLCA MX OPraHU3alMOHHAS (OpMa: KOMIBIOTEPHAS CHMYJIMS, JENOBAS MK poieBas
Hrpa, pa3bop KOHKPETHOM CHTyaImy | T. 1.

3anucaB JNEKIMIO HIH COCTABHB ee KOHCIEKT, HE CIeJyeT OCTaBIATH paGoTy Hax
JCKIMOHHEIM MaTepHaoM [0 HaYana MOATOTOBKH K 3adery. Hyxwo npoAenarh Kak MOXKHO
paHpmie Ty paboTy, KOTOpas CONpPOBOKIAET KOHCIIEKTHPOBAaHHUE ITHCHMEHHEIX MCTOYHHKOB M
KOTOpYI0 HE YRanoCh CNenarTh BO BPEMs 3aIlHCH JIEKLHH, - IIPOUECTE CBOH 3aIHCH, pacHI(ppoBas
OTACIIBHBIC COKPAIIEHHUS, IIPOAHATU3HPOBATE TEKCT, YCTAHOBUTH JIOTMYECKHE CBI3H MEXIY €ro
SNEMEHTAMH, B PAJE CIIyYaeB IOKa3aTh HX IpadMuecKH, BELIEIATH TIABHEIE MBICIIH, OTMETHUTE
BOIIPOCBI,  TpeOyromfe  JONMOIHUTEIBHOM 00pabOTKH, B  4YaCTHOCTH, KOHCYJIBTAIMH
IpernosaBarers.

*  PexoMennanum mo noArotoske x npakTHHecKuM 3aHITHIM:

IpaxTrueckue (CeMHHApCKME) 3aHATHS COCTABISIOT BaXHYIO 4acTb IIpo¢)eCCHOHATBHOM
TIOATOTOBKM CTYAeHTOB. OCHOBHAA IENb MPOBENEHHA NPAKTAIECKHX (ceMuHapcKux) 3aHATHIL -
¢opmuporanue y cryaentos AHAIUTHYCCKOr0, TBOPYECKOTO MBILLIEHHS IyTeM IpHOGpeTeHHs
TIPaKTHYECKHX HaBEIKOB. Tax jke mpaxTHYecKHe 3aHATHA HPOBOAATCA C LEJIBIO yrilyOneHus u
3aKpEIICHHAs 3HAHWH, MONYYCHHEIX Ha JIEKUHMAX H B NPOLECCe CAMOCTOSTENbHOM paboThl Hajx
HOPMAaTHBHBIMK JOKyMEHTaMHd, y4eOHOM u Hay4dHO# mteparypot. IIpw mogroroeke x
TIPAKTHYECKOMY 32HATHIO JUI CTYACHTOB HEOGXOAMMO H3YUHTh I IIOBTOPHTH TEOPETHYECKHUIL
MaTepHal II0 3aJJaHHOM TeMe.

IIpu nofroToBKe K MpakTHYECKOMY 3aHATHIO CTYACHTY PEKOMEHYETCS IIPUACPKUBATHCA
CIICAYIOMIEr 0 AIrOPHTMA;

1) o3snaxoMuTCs ¢ mIaHOM HpencTosmero 3aHATHS,

2) mnpopaGotars muTEpaTypHEIE HCTOYHHKH, KOTOphl€ OBUIM pEeKOMEHAOBaHBI H
O3HAKOMHUTECSH C BBOJHEIMH 3aMEHaHHUAMH K COOTBETCTBYIOMUM PasenaM.



MeToaudyecKre YKa3aHHS K MPAKTHYCCKAM (CEMHHAPCKMM) 3aHATHSM MO JUCIMILIHHE
Hapsaay ¢ pabGoueit mporpamMMmoii u rpaduxoM y4ebGHOro mpouecca OTHOCATCS K METONHYECKEM
JOKyMEHTaM, ONpe IeIISIOAM YPOBeHb OpraHu3alui H KadecTBa 06pa3oBaTensHOTo Ipolecca.

CoplepxaHue TPaKTAYECKUX (CEMHEHAPCKHX) 3aHATHI (HKCHpyeTca B paGoYnx yIeGHBIX
IporpamMMax JUCIHIUIEH B pasfenax «[lepedeHb TeM OPaKTHYECKHX (CEMMHAPCKUX) 3aHATHIY.

Baxkueiieii cocrapnsiomeif Mmo0oi (opMBI MPaKTHHECKUX 3aHATHH SABJLTIOTCA 3aJaHHs.
OcHOBa B 3a/jaHUM - IIPUMEP, KOTOPEIM pazbupaercs ¢ MO3MIWI TEOPHH, Pa3BUTOM B JICKIHH.
Kax npaBmiio, OCHOBHOE BHEMaHHE yxenseTcss GOpMHPOBAHMIO KOHKPETHBIX YMEHUHA, HABEIKOB,
4TO ¥ ONpedeNieT COAEPXaHHe ASATENBHOCTH CTYJCHTOB - PEIICHHe 3anad, JabopaTopHLIe
paboTEI, yTOUHEHHE KaTerophil W NOHATHH HayKH, ABJISIOMMXCA NPENIOCHIIKON IpaBHIbHOTO
MBIIUIEHAS ¥ PEYH.

TMpaxTuyeckue (CeMHHAPCKHE) 3aHATHSA BEIONHAIOT CIIEAYIONIAE 3aa14u:

- CTUMYJHDYIOT perylIapHOe H3y9eHHE PCKOMEHIYyEMOH JMTEpaTyphl, a TaKkxe
BHHMATEJIbHOE OTHOIIEHNE K IEKIIMOHHOMY KypCY;

- 3aKpeIUIIOT 3HAHMA, IOJyYeHHBle B Iporecce JCKOMOHHOTO o0y4eHud H
CaMOCTOATENHHOM paboTEI Hafl THTEPATYPOH;

- paciEpsIOT 00BEM podhecCHOHANBHO 3HAYMMEIX 3HAHMA, YMEHHH, HABBIKOB;

- TI03BOJISIIOT IPOBEPHTH MPABIILHOCTH PaHee MOMy4YeHHEIX 3HAHUH;

- IPUBHBAIOT HABBIKH CAMOCTOATEIFHOTO MBIIUICHHS, YCTHOTO BHICTYIUICHUS,

- CIOCOGCTBYIOT CBOGOIHOMY OIIEPHPOBAHUIO TEPMHHOJIOTHEM;

- NPENOCTABIAIOT HPENOAABATENI0 BO3MOXHOCTH CHCTEMATHYCCKH KOHTPOIHPOBAThH
YPOBEHb CaMOCTOATEbHO#H paboTH CTYACHTOB.

MeToaudeckre yKka3aHus K NPaKTAYECKHM (CEMHMHApPCKHM) 3QHATHSM IO JUCLHUILIMHE
JODKHEL OBITH OPHEHTHPOBAaHbHI Ha COBPEMEHHBIE YCIOBHA XO34HCTBOBAHMS, ACHCTBYIOIIHC
HOPMATHBHEIE JOKYMEHTHI, I€peJOBEIE TEXHOJOIMH, Ha IIOCHEIHHE JOCTHXCHHA HAyKH,
TEXHHKHA H [PAaKTHKM, Ha COBPEMEHHEIE IPEACTABICHHS O TeX HIIM MHBIX ABJICHUSAX, H3yIaeMOH
JeHCTBUTENLHOCTH.

JIa6opaTopable paGOTHI COCTABISIOT BXKHYIO 4acTh IPOQECCHOHANBHOM MOATOTOBKH
crynentoB. OHH HampaBleHbl Ha OKCICPUMEHTAIBHOE IOATBEPXKICHHE TEOPETHIECKHX
IOJIOXeHu H (OPMHPOBAHKE YIeGHEIX U MPO(ECCHOHATBHBIX NPAKTHYECKUX YMCHHIA.

BrmoHeHHE CTyAeHTaMH JIaG0paTOpPHBIX paboT HaNpaBJICHO Ha:

- 06061EeHYE, CHCTEMATH3AIIMIO, YIIIyOJIeHHE, 3aKpEIUICHHE MTOYYCHHBIX TEOPETHIECKHMX
3HAHUH M0 KOHKPETHBIM TeMaM JUCIIUILIHH;

- hopMupOBaHHe HEOOXOTUMBIX HPOpeCCHOHANEHEIX YMEHHH H HABBIKOB;

JIUCIMIIMHEL, 1O KOTOPHIM ILTAHUpPYIOTCH nabopaTopHsle paGoThl H HMX 0GBEMEL,
onpenenaroTcs pabouMu y4eOHBIMH IIaHAMH.

MeTomuyeckue yKazaHds II0 IPOBSCHUIO JIabOpaTOpPHBIX paboT paspabaThBatOTCS Ha
Cpok JieiicTBusa paboueit yueGHOM IPOrpaMMEI M BKIIIOYAIOT:

- 3arjaBHe, B KOTOPOM YKashBaercs BHI paboTsl (J1aGopaTopHad), €€ MOPAAKOBBIA
HOMep, 00BeM B Yacax H HAMEHOBAHHUE;

- 116 paboThi;

- IpeMeT U coAepxkKaHue paboThI;

- 0bopyoBaHAe, TEXHAYECKHE CPEACTRA, HHCTPYMEHT;

- TOPAOK (TIOCNIEA0BATENFHOCTE) BEIIOTHEHNA PabOTHI;

- NpaBHNA TEXHHKH 0€30NMacHOCTH W OXPaHBl Tpyla IO JaHHOH pabore (mo
He0OXOIUMOCTH);

- oO1Me mpaBmia X oopMIeHHIO paboThl;

- KOHTPOIIBHEIE BOIIPOCHI;

- 3a1aHKs;

- CIIMCOK JIATEPATYPHI (110 He0OXOMMOCTH).

Conepxanne naboparopHEIX pabor Qukcupyerca B paboumx y4eGHBIX mporpammax
ITUCUAILIMH B pasfaene «IlepedeHs TeM J1abOpaTOPHEIX paboT».
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Hpu mianuposanuyn nabopaTopHEIX paGoT CleAyeT yIUTHIBATh, YTO HApAAY ¢ Beymei
HEeNbI0 - HOXTBEPXKACHHEM TEOPETHYECKUX IIONOXKEHHM - B XOJ€ BHIIONHEHHS 3a/iaHui Yy
CTYINCHTOB (HOPMHUpYIOTCS NPaKTHIECKHE YMEHHMS ¥ HABBIKH OOpAINeHHs ¢ J1aGOpaTOpHBIM
000py/OBaHAEM, aNNApaTypoi M Ip., KOTOPEE MOIYT COCTABIATH 9YACTh HPO(ECCHOHAIBHOM
NpaKTHYSCKOH IOATOTOBKM, 4 TAaKXKE MCCIEOBaTebCKUE yMeHHA (Habmrofars, CpPaBHHBATh,
AHANM3K¥POBaTh, YCTAHABJIMBATh 3aBHCUMOCTH, JieflaTh BHIBOAEI M 000OIIEHHS], CAMOCTOSTENBHO
BECTH HCCNEN0BaHME, 0QOPMILITE PE3yIILTATHL).

Cocras 3ajanmii mus mabopaTopHON pPaGoOTHl JOJUKEH ObITh CIVIAHHPOBAH C TAKUM
pacueToM, 4YroOBl 32 OTBEJCHHOE BpEMS OHH MOIIM OBITh KAaYECTBEHHO BEIIOJIHEHBI
OONBIIMHCTBOM CTYIEHTOB.

JIaGopatopHas paGoTa Kak BHX Y4eOHOrO 3aHATHS JOJKHA TPOBOJUTHCH B CIEIHAILHO
00opynoBaHHEIX y4eOHBIX naboparopusx. HeoGXOOMMEIMH CTPYKTYpPHBIMH 3JIEMCHTAMHE
nabopatopuolf paGoTEl, IOMHMO CaMOCTOSTENBHON JEATENHHOCTH CTYAEHTOB, SBIAIOTCS
MHCTPYKTaX, HPOBOAMMBIA MperojaBaTeNeM, a TaKKe OpraHM3amusi OGCYXICHHS HTOTOB
BBITIOJIHEHUS Tab0paTopHOit paGoTE.

Brmonnenuo n1aGopaTopHEIX paboT IpeAWIECTBYET IPOBEPKA 3HAHMHM CTYIEHTOB - HX
TE€OPETHYECKOH TOTOBHOCTH K BEHIOJIHEHHIO 3a1aHK.

* Pexomenanum 1o pabote ¢ IUTEpaTypOii.

Pabota ¢ smTeparypoit BakHBIA 3Tall CaMOCTOATENBHOM paGOTH CTYIEHTA IO OCBOSHHIO
IpeaMeTa, Coco0CTBYIOmuUA He TONBKO 3aKPEIUICHHIO 3HaHMHA, HO M PACHIMPEHHIO KPyro3opa,
YMCTBEHHBIX CIOCOOHOCTEH, IaMATH, YMEHHIO MBICIUTB, M3JIaraTh W IOATBEPXKIATH CBOH
runoTe3sl ¥ uaed. KpoMe Toro, pasBMBaIOTCA HABBIKH HAyYHO-HCCIIENOBATENHCKOH paboTEHL,
HeoOXOUMEIE B aIbHeHIEH IpodhecCHOHAIBHOIM JIeITeNFHOCTH.

Ilpuctynas K H3ydYcHHE JATEpaTryphl II0 TeME, HeOOGXOAMMO COCTAaBIATH KOHCIIEKTEL,
BBIIUCKH, 3aMETKH. KOHCIIEKTHPOBaTh B 00s3aTENEHOM MOPSAKE CIEAYET TPYAbl TEOPETHKOB,
KOTOpBIC TMO3BOJIIOT OCMBICIMTE TEOPETHYECKMI 0a3uC MCCIEIOBaHHA. B OCTATBHOM MOXKHO
OrPaHMYHUTECS BBHIMHCKAMH H3 HM3Y4YECHHEIX HCTOYHHKOB. Bce BEIMMCKM, HUTATH 00g3aTelsHO
JOJDKHEI MIMETh TOYHBIN «06paTHEIH anpecy (aBTop, HaspaHue paGOThL, TOJ H3AAHMS, CTPAHHIA H
T.1.). XXenaTeNbHO HANKCATh COKPAINEHHOE HAa3BaHUE BONPOCA, K KOTOPOMY OTHOCHTCS BBIIHCKA
W nurata. Kpome Toro, HEoOGXOMMMO HAYYHTBCS Cpasy >Ke COCTABJIATh KapTOTEKy
CHeIHATBHON JIMTEPATYpPHl U MyONHKAIlMii HCTOYHUKOB, KaK NPEIJIOKEHHEIX MpeIIoiaBaTeleM,
TaK W BBIBJICHHEIX CaMOCTOATENBHO, a Takke oOparHTbcd K OuOIHOrpadHyecKAM
CIpaBOYHWKAM, JICTONMHMCH JKYPHAIBHEIX CTareif, KHIDKHOM JIeTOmHCH, pedepaTHBHBIM
XKypHanaM. IIpx 3ToM HyONIHMKaIMH MCTOYHHKOB (CTaTel, Ha3BaHMA KHHT W T.J.) IMCATh Ha
OTACIBHEIX ~ KapTOYKaX, 3alONHATE  KOTOpEle  HEOOXOAMMO  COIVIACHO  HpaBHIIaM
6ubmuorpadudeckoro ommcanus (pammmMd, HHMIMANLL aBTOpa, Ha3BaHMe paGoOTEL. Mecto
U3JaHus, U3NAaTENBCTBO, IOJ H3JaHWs, KOJIMYECTBO CTPaHHI, a IV XYPHAIbHBIX CTaTell —
Ha3BaHHC XypHana, ol W3faHusi, HoMepa crpaHum). Ha kaxmoii xaprouke uemecoobpasHo
uxcupoBate MBICTL aBTOpa KHHIH HIH (aKT M3 9TOH KHHIH JIMIIL O OJHOMY KOHKPETHOMY
Bonpocy. Eciu B paGote, naxe B ToM ke a03aue wiu ¢pase, COAEPKATCS €IMe CYXACHUS HIH
(haxTe O ApyroMy BONPOCY, TO MX CHEAYeT BLIUCHIBATD HA OTAETBHYIO KapTOuKy. VI3/IoxKeHHe
JOIDKHO OBITh CXKATHIM, TOUHEIM, 6€3 CyGBEKTHBHEIX OLeHOK. Ha 060poTHO#H CTOpOHE KapTOuKH
MOJKHO JeJIaTh COOCTBEHHbIE 3aMETKH O JIAHHOH KHHT€ IIH CTaThe, e¢ COAEPXAHUH, CTPYKTYpe,
0 TOM, Ha KaKuX HCTOYHHKAX OHA HAIHCaHa U TIp.

* PasbscHenus 1o moBofgy paboThl ¢ KOHTPOJIBHO-TECTOBHIMA MaTepHalaMH IO Kypcy,
PEKOMEHIAIHH 110 BBIIOIHEHHIO JOMAIIHHX 3aaHuH.

TectupoBanne - 3T0 mpoBepka, KOTOpas IO3BOJISET ONPEENUTH: COOTRETCTBYET JIH
PEATBHOE IOBEACHHE IPOTPAaMMEI OXHIA€MOMY, BRIIONHHB CIEIHAILHO MOAOOpaHHEI HaGop
TECTOB., TecT — 3TO BEHINONHEHHE ONpEAEIECHHBIX YCIOBHH M ACHCTIBHI, HEOOXOMMMEIX A
IpoBepKH paGoTEl TecTHpyeMolt GyHKIMH MM e wacTd. Ha kaxapli BOmpoc MO JHCHHUILIHHE
He00X0IMMO IPAaBUIIEHO OTBETHTD, BEIOPAB OHH BapHAHT.

10. BOCIIMTATEJIbHAS PABOTA
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B pamkax peanMsanum IECIMIUIMHEI [POBOJWTCA BOCHHTaTeNbHAd paboTa s
(hOpMHPOBAaHKS COBPEMEHHOTO HAYYHOrO MHPOBO33PEHHS M CHCTEMH! (a30BBIX LEHHOCTEH,
hopMEpOBaHUs U Pa3BHTHS AYXOBHO-HPABCTBEHHBIX, IPAXKIAHCKO-NATPHOTHYECKHX IEHHOCTE,
CHCTEMBI SCTETHICCKHX M 3THYECKHUX 3HAHMH H LEHHOCTEH, YCTAaHOBOK TONEPAHTHOTO CO3HAHHSA
B obmecTBe, POPMUPOBAHHS y CTYAEHTOB IOTPEGHOCTH K TPYAy KaK IHEpBOH IKH3HEHHOI
HEOOXOIMMOCTH, BEICINEH NEHHOCTH M [ABHOMY CIOCOGY JOCTINKEHHS JKH3HEHHOTO yCIexa,
A7 OCO3HAHHS COLMAILHOM 3HATHMOCTH CBoel Oyayiueit npodeccum.

11. IEPEYEHb NTHO®OPMAITMOHHEIX TEXHOJIOI‘HFI, HUCITIOJIB3YEMBIX IPU
OCYIIECTBJAEHHHU OGEPA30OBATEJLHOI'O INPOLECCA
B yuebnoM mpomecce 1Mo JUCIHINIIMAHE IPEenyCMOTPEHO UCIOJIB30BaHUE MHPOPMALIMOHHAIX
TEXHOJIOTHIL:

v BEJICHHE NPaKTHYECCKUX 3aHATHI C HCIONB30BaHUEM MYJIETHMEHA,;

v WHTCDAKTHBHBIE TEXHONOIrHA (IPOBEJCHHE JHANIOTOB, KOJUIEKTHBHOE OGCYKICHHE
PasIMIHEIX IIO/IX0/I0B K PEIICHMIO TOH WK HHOM ydeGHO-TIpodecCHOHANBHOM 3a1aun);

v B3aHMOJEHCTBHE ¢ 00y9alomMUMICs TOCPEACTBOM JIEKTPOHHOM IIOUTH;

4 coBMeCTHad pabota B DNEKTPOHHOH HHGOPMALMOHHO-06Pa30BaTEILHON * Cpelie

CII6I'YBM: https://spbguvm.ru/academy/eios

11.1. TexHo/10THH HCKYCCTBEHHOr0 HHTE/IEKTA

Jis DOATOTOBKH K NMPAKTHHECKMM 3aHATHAM U BBIIOTHEHHS CAMOCTOSTENBHOM pabGoTHI
CTYJEHTHI MOT'YT HUCIIOJIb30BAaTh UCKYCCTBEHHBI MHTEILIEKT.

HCKycCTBEHHBIH HHTEIUIEKT — KOMIUIGKC TEXHOJOTHYECKHX PEIICHHH, MO3BOJSIOLIHA
MMHTHPOBATE KOTHATHBHEIC QYBKIMM YeoBeKa (BKIIOYas caMooGydeHne i OHCK pelmeHHit 6e3
3apatee 3aJlaHHOro ajroOpUTMA) M MOJy4aTh MPH BHUIOMHEHWH KOHKPETHBIX 3a1ad Pe3yILTaThL,
COIIOCTaBHMBIC, KaK MHHHMYM, ¢ pE€3ylIbTaTaMH HHTEJUIEKTYAIbHON JEITEIFHOCTH YeIOBEKa.
KoMmmekc ~ TeXHONOTHMYECKMX  pelleHMii  BKIIO9aeT B cels HHGOPMAITIOHHO-
KOMMYHHKAllHOHHYIO HHQPacCTpyKTypy, NMpOrpaMMHOe ofecneueHHE (B TOM HHCIE METOMEI
MAIMHHOTO 00Y4YeHMs), POLECCH H CEPBHCH 0 06paGoTKe JAHHEIX ¥ MOMCKY pemeHuil (Ykas
Ilpesunenta Poccmiickoit ®emepamu or 10 oxtabpa 2019 r. Ne 490 «O Pa3BUTHH
HCKYCCTBEHHOTO HHTeJUIeKTa B Poccuiickoit Deaeparumy).

JlaHHBIi MOZAYNE HaneleH Ha (POPMHPOBAHHE KOMIETEHIMH B cepe HCKYCCTBEHHOTO
HHTEIUICKTA, ITO3BOJNIAIOIINX BEITYCKHHKAM HCIONB30BaTh H Pa3pabarhiBaTh OTAEIbHEIE METOIEI
U TEXHOJOTWH C YYacTHCM HCKYCCTBEHHOIO HHTEIUIEKTa, JTHOO BIIAZIETh METOMOJOTHUSCKAMHE
aCIICKTaMM  HCIOJB30BaHMS M pa3spaboTKH METOJOB H TEXHONOTHMI C HCIIONB3OBAHHEM
HCKYCCTBEHHOT'O HHTEJUIEKTa M YCIEIIHO MPUMEHATH X B CBOEH JEATEIEHOCTH, BJIAJIeTh BCEMH
KOMIICTCHIHAMH,  CBS3aHHBIMH C  PYKOBOACTBOM  KOMIUIEKCHBIMH  DEIICHHAMH IO
HCHONB30BaHUIO M pa3pabOTKe CHCTEM HMCKYCCTBEHHOTO MHTEIUIEKTa, B TaKkKe o6IajaTsh
kBanuQuxanueift B clepe yNpaBIcHHS NPOEKTAMM M  PYKOBOJCTBOM  KOJUIEKTHBOM
pazpabGoTYHKOB. '

IIpy 5TOM B 9aCTH HCIONB30BAHHUS CHCTEM MCKYCCTBEHHOTO HHTEIUIEKTA o0pasoBaTenLHas
IporpamMma JokHA oGecneunBarh (GOpMUpOBaHHE KOMIIETEHIHMII IO PEIICHMIO TAKUX 3ajiad,
KaKk IUIAHHPOBAHHC, NPOrHO3MPOBAaHWE H NPHHATHC pPEINECHHH, aBTOMAaTH3alldd pPyTHHHBIX
NPOM3BOACTBCHHBIX ~ ONlCpalUif,  HCMONL30BAHHE  ABTOHOMHOTO  HHTEJUIEKTYAJIBHOIO
060pynOBaHUA M POGOTOTEXHHYECKHUX KOMILIEKCOB, MHTEINIEKTYATLHEIX CHCTEM yIpaBJICHUS
JIOTHCTHKOH, IOBBIIEHNE G€30MIaCHOCTH COTPYAHHKOB IIPH BHIIOJIHEHHH NPOM3BOCTBEHHEIX H
OU3HEC-IPOLIECCOB,  NMOBBINICHHE JIOSUILHOCTH M YJOBIETBOPEHHOCTH norpebuTeneit,
ONTHMH3AIMA Tporecca moabopa m oOydyeHHS KaapoOB HA OCHOBE IIPAMEHEHHS METOIOB
MAlIMHHOTO ~ O0y4YeHHs, HeHpOCeTeBHIX MoAENelf ¥ METOOB, CKBO3HBIX IH(POBHIX
CyOTeXHONOT I MCKYCCTBEHHOTO HHTEIUIEKTA H JIp.

B "actH pa3paGoTkm cHCTEM HMCKYCCTBEHHOTO HHTEIUIEKTa 06pa3oBaTebHAs MPOrpaMMa
flolmkHa obecneduBaTs GopMUpOBaHAE KOMIICTCHIHH B 0GNACTSX pa3spaGOTKH M IPOTPAaMMHOM
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peamu3anuy alropuTMOB; HCCHEAOBAHUN ANTOPHTMOB M MATEMATHYECKHX METOZOB; pa3paboTKu
TIPOTPAMMHBIX M TEXHOJNIOTHYECKHX PCMICHHH; METONOB H TeXHONOrHit c6opa, XpaHEHHS W
00paboTKM JaHHBIX; paspaGoOTKH  CHEIHATH3HPOBAHHOTO amnmapaTHoro  obecnedeHmus;
IOArOTOBKH KBaMM(DUIMPOBAHHEIX KaApoB B 06NAaCTH HCKYCCTBEHHOIO MHTE/UICKTAa HA OCHOBE
METONIOB MAIIMHHOrO 00y4eHHs, HEHpPOCETEBHIX MOJENEH H METONOB, CKBO3HEIX 1u¢poBEIX
CYOTEXHOOTH HCKYCCTBEHHOrO MHTEJLIEKTA H Jp.

TexHoNMOrMYE HCKYCCTBEHHOTO MHTEIUIEKTA HCIONB3YIOTCS HA 3TAlle H3JI0XKEHHS HOBOLO
CONCPXAHHA IO TEME U €r0 3aKPEIUICHMA Yepe3s CHCTEMY HpOGIEMHBIX BOIPOCOB IO TEME,
AOTIOJIHUTEBHEIX YTOYHSIOIHNX NPOGIEMHEIX BONPOCOR H BEIIONMHEHHE NPOGIeMHEIX 3aaHMmii.
JIOTIONHHUTENEHBIM METOMMYECKAM MOIXO0/0M SBISETCS HCTIONb30BAHMAE MOIEIH «TepeBEPHYTOE
00yuCHHe», KOTa yYal(Hecs CaMOCTOATENEHO H3YYaioT TEOPETHYECKHH MaTepuan AoMa, a Ha
YPOKE HEpEXONAT K ero o0CyxeHmo B opmate GpoHTANBHONK Gecebl M 3aKPEIUICHUIO yepes
PeIICHME 337129 B MUKpOTpyInax (o 4-8 denosex).

IIpu opranusanuyu 3aHATHH MOTYIE «MCKYCCTBEHHBIA HHTEILIEKTY JOKEH GbITh BKIIOYCH
B KQXNOE HPAKTAIECKOE 3aHATHE, UTO 3HAYMTENIHHO IIOBBICHT UX 2((EKTHBHOCTS, 0COGEHHO B
4acTH O0CYXIeHH: y4eGHOro MaTepHala, CaMOCTOSTENEHO OCBOSHHOTO obydaronumMes 10Ma ¢
TIOMOINBIO MHTEPHET pecypcoB. PexoMenayercs, 4ToGbl B 0GCYKICHUY NMPHEAIN yYacTHE BCE
o6ygaromuecs.

Ilepeyens pecypcoB ¢ ceTH HHTEpPHET:

1. Open Machine Learning Course https://mlcourse.ai

2. Beemenme B  MammHHOe  oOydeHHe  OT
https://stepik.org/course/4852/promo

3. Crpeumanmusarus MammnHoe ofyueHHe M aHATM3 JaHHBIX OT «MOCKOBCKHI
¢usukoTeXHMYECKMH  MHCTHTYT»  https://ru.coursera.org/specializations/machine-learning-
dataanalysis
4. Tlnarpopma ans npoBeieHus copeBHOBaHwMi mo Data Science https://www.kaggle.com

«Bioinformatic Institute»

11.2. IIporpammuoe obecnevuenne
Ilepedens TMNEH3INOHHOTO H CBOGOANO PACHPOCTPAHAEMOTO OPOrpamMMHOro obecniedennsi,
B TOM YHCJIe 0T€4eCTBEHHOr0 HPON3BOACTBA

Ne Haspanue pexoMeHIyeMBIX 110 paszenaM u JInuensus
/o Te€MaM IIPOrpaMMBbl TEXHUYECKHAX K
KOMIIBIOTEPHBIX CPEACTB 00y4YeHHS
1 [ MS PowerPoint 67580828
2 [ LibreOffice csobozHOE ITO
3 | OC Ansr O6paszoBanue 8 AAO0.0022.00
4 | ABUC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema KoucynsranrILmoc 503/KJ1
7 | Android OC csobogHoe ITO

12. MATEPUAJIbHO-TEXHHUYECKAS BA3A, HEOBXOAUMAS JISL
OCYHIECTBJIEHUS OFPA30OBATEJILHOI'O ITPOIIECCA IO AUCHHUILIMHE

HanmenoBanue HanmenoBanue crieimanbHbIX OcHameHHOCTH CHENHATBHBIX
AU CIUIITHHEB] TMOMEIMEHHH M moMemeHui s TMOMEIeHHIT 1 noMemeHHi 1
(Mony.s), CaMOCTOAITEJILHOH padoThl CaMOCTOATENIbHOI padoThI
IPAKTUK B

COOTBETCTBHH ¢

y9eOHbIM

ILIAHOM

duzuxo- 103 (196084, r. Canxr-IlerepGypr, Creyuanusuposannas Mmebenv:
XUMHYECKHE ya. YepHurosckas, oM 5) VueGHas | napTEl, CTYIbs, TaGypeTs, yueOHas
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METOABI aHaJIk3a

ayJUTOPHS bid) ¥ TIPOBENICHHS
3aHATMH  CEMHHAapCKOrO  THIIA,
ITPYNNOBBIX W  HHAWBHIYAIBHBIX

KOHCYIbTalMH, TEKyINEero KOHTPOJIA
H IIPOMEKYTOYHOH aTTeCTaluu

JIOCKa,
Haznsaonvie nocobus u yuebuvie
Mamepuanvl: TaOIAIEI CXEMBI

105 (196084, r. Canxt-IlerepOypr,
yi1. Yeprurosckas, foM 5) YyeGHas

AYIUTOPHUA I IIPOBCACHHUA
3aHATHI CEMHUHApPCKOro THIIA,
TPYIIIOBBIX H  HHAUBHAYaNBHBIX

KOHCYJIETalyil, TEKYIIEro KOHTPOJISI
U IPOMEXKYTOUHOM aTTecTaluu

Cneyuanusuposannas Mebenw:
MapTEl, CTYJbs, TabypeTsl, ydeOHas
JIOCKa,

Haenaonvie nocobus u yuebnuie
Mamepuanvl: TAOIHIBI CXEMBI

106 (196084, r. Canxt-IleTepOypr,
yi. YepHurosckas, JoM 5) YuebHas
ayIAUTOpHS bi by IIPOBEICHHS
3aHATHN  CEMMHApCKOIO  THIIA,
ITPYNNOBEIX ¥  HHIUBHAYATGHBIX
KOHCYJIBTAlMi, TEKYILIETO0 KOHTPOJS
¥ IPOMEKYTOYHOM aTTeCTaluH

Crneyuanusuposannasn Mmebensw:
[apThl, CTYNIbs, TabypeThl, yueOHas
JIOCKa,

Haznaonvie nocobus u yuebuoie
mamepuanot. TaGIHIBI CXEMEI

206 bBompmoii YHTANBHBIM  3an
(196084, r. Canxr-IlerepOypr, yi.
UepHurosckas, aom 5) ITomemenue
JUIS CAaMOCTOSTENEHOH paboTH

Crneyuanusuposannas Mebens:
CTOJIBL, CTYJIbS

Texnuuyeckue cpedcmsa obyueHus:
KOMIIEIOTEPEI ¢ TOAKIIOYEHHEM K

CECTH <(I/IHTepHCT» H JOOCTYIIOM B

3NIEKTPOHHYIO HUH(POPMAITHOHHO-
06pa3oBaTeNbHYIO Cpeny
214 Manmiit  vwmraneHeit  3an | Creyuanusuposannas Mmebenw:

(196084, r. Canxr-IlerepOypr, yim.
Yepaurosckas, noM 5) ITomemenne
JUISL CAMOCTOATENBHOM paboThI

CTOJIBL, CTYJIbS
Texnuueckue cpeocmea obyyenus:
KOMITBIOTEPE] € IOAKIIOYEHHEM K
cetn «MHTEpHET» W JOCTyOM B

IEKTPOHHYIO HHPOPMAILIMOHHO-
00pa3oBaTenbHyIO CPENy
324 Otmen  undopmarmoHHbIX | Creyuanusuposannas Mebenn:
texHonornit (196084, r. Cankr- | cTOMHI, CTYJIbA, cHeIUAaIbHBII
ITeTep6ypr, yn. YepHuUroBCcKas, IOM | HHBEHTAaph, MaTepUasbl M 3alacHbIC
5) Ilomemenne mmd XpaHeHMd M | 9acTH JUIL  OpOQIIAKTHYECKOTO
IpodHUIaKTHIECKOTO 0OCIYKUBaHUS | OOCTYXHBAHHUA TEXHUYECKHX

yueGHOT0 000pyIOBaHHS

cpencTB o0ydeHus

Bokc Ne 3 Cromspras Macrepckas
(196084, r. Cankr-IletepOypr, yi.
YepHuUroBckas, oM 5)

ITlomemenne i1 XpaHeHHS H
npodunakTHieckoro obCTyXKUBaHAL
y4e6HOro 060pyIOBaHHSA

Creyuanusuposanmnas Mebens:
CTOJIBI,  CTYJbA,  CIEIHATHHEIH
HAHBEHTApb, MaTepHakl ISt
IpoQUIAKTHIECKOTO OOCITyKHBAHUS

CHenHaATM3UPOBaHHON Meben

IIpunoxenue Ha 25 1.

Pa6ouyto mporpamMmy cocTaBHI:
KaHIUAAT XAMAYECKHX HayK,

JOLCHT

A.H. Baprimes
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IIpunoxenue 1

MunucTepcTBO cenbekoro xossiictea Poccuiickoit Denpeparyu
®enepanbHOe rOCyAapCTBEHHOE GIOIKETHOE 00pa3oBaTelbHOE YUpeKIeHHe
BEICIIETO 00pazoBaHus
«Canxr-TleTepGyprekuii rocyqapcTBeHHEIH YHHUBEPCHTET BETEPUHAPHOM
MEAUIMHEBD)

Kadenpa neoprannueckoii xumun u Onodusnku

®OHJ OHEHOYHBIX CPEJACTB
TEKYIIEero KOHTPOJIst/POMEXKYTOUHO# aTTeCTANM 06y aomuXcs

npu ocBoenun OIIOII BO, peannsyromeit ®I'OC BO

I10 JUCLHUIIJIAHE

«PUINKO-XUMHNYECKHNE METOIBI AHAJIH3A»
YpoBeHs BrIcHIET0 06pa3oBaHus
BAKAJIABPUAT
Hanpagsnenne noarorosxu 06.03.01 Buoaorus
Ipoduan Buoskosorus
Ounas popma 06yyeHns

I'on mayana noarorosku - 2024

Cankr-IlerepOypr
2024 r.



MMACIIOPT ®OHJIA OIIEHOYHBIX CPEJCTB

Tabauna 1
KonTponupyeMrle paziensl
No dopmupyeMbIe (TeMbI) P Ouenounoe
KOMIIETEHIIUHA B ——— CpEACTBO
TIK-2 Cnioco6en mpamersts | Pasfen 1. OcHoBrl pusuKo- KOJLIOKB
1. |ma IPaKTHKE IpHeMH | XUMIYECKUX MeTOmOB | _ TYM;
COCTaBJICHHS Hay4JHO- | aHaIn3a
TEXHUYECKMX OTYETOB, 0030pOB, Pasgen 2. Kmaccudukanus K
o, | aHAMATHIECKHX KapT u (DHBHKO-XMMIHECKHX OJIJIOKBUYM,
TOACHHUTENIBHBIX 3aIIMCOK, TECTHI
A3JIarath " xpurryeckn | METONOB aHAIHA3A -
3 aHaIU3UPOBATh [IOMYYIaeMYIO Pasnen 3. KauecTBeHHEI KOJIJIOKBI/IYM,
" | mHbopMammio ¥ mpeacTaBnATh | aHAMW3. Kitaccubukamms TECTHI
pe3yJbTaThI IIOJIEBBIX ¥ | Paznen 4.
4, |7abOpaTOpHEX  GHONOTHYCCKHX | K'onyyecTBEHHBIN —AHANMS. Komroxsmyw,
HCCIIeI0BaHu; TECTBI
IK-2.1  3maer nopamox Knaccugukans
y4€Ta JaHHBIX H COCTaBICHHA Pasnen 5. Onruyeckue
OTYETHOCTH o oxpane | METOJBI aHaIn3a. KoJLTOKBHYM
5. | oxpyxaromei cpeasl. Knaccudukanus, MeTouka ?
IIK-2.2 IlpamenseT | npopenenus ombta, | o
COBpEMEHHBIE HH(OPMAHOHHEIE NpUMeHeHze
TEXHOJIOTHH 7§
CHIENHATH3APOBaHHbIE IPOrPAMMBI Pasnen 6.
s obpabotku  momydveHHsx | QOTOIIEKTPOKOIOPHMETPH KomToKBAyM
6. |mamEEIX ®  mpoBedeHMA HMX | A. Knaccuduxarms, i
OuonH(pOpPMANMOHHOIO aHANM3a; | METOAUKA NpOBeICHUS TecTst
HK'2'3COC 5 AHa“m“PYzT OITBITa, TPUMEHEHHE
JaHHbIE U TAaBJISIET HAYYHO-
TEXHAYECKHE OTUCTEL Paspen 7.
OITK-8 CrocoGen | CIEKTPOGOTOMETPHSL. Kosnoksey
7. | ucmoms3oBare  MeTomBI cOopa, Knaccuduxanus, Meroauka TeCTEL ’
00paboTKH, cHcTeMaTH3alM¥ U | [IPOBEACHUS OIIBITA,
NpeACTaBNeHUS  NONCBOH M | mpuMeHEHHE
sabopaTopHOi uHbOpManuy, Pasnen 3.
gg:MeHﬂTL HaBBIKH paboTEl C - PedypakTOMETpHSL.
peMEeHHEIM  000pyZOBaHHEM, KookeuyM,
8. | amammsmposats HOJTy4eHHEIE Knaccudukanms, MeToauka TeCTEI
pe3yJIbTaTH. HIpOBEACHUA OmbITAa,
OIIK-8.1 Hcnomesyer | npUMeHEHHE
Meromsl  c6opa,  00paboTKH, | Paspen 9.  CpaBHeHHE
Q. | CHCTEMATH3alUK ¥ IPEJICTABIICHHS | o rire v METOJIOB Komnoxsuywm,
1 (0)) (2:10) %4 u nabopaTopHO’ TECTHI
I Y— aHaIN3a
OIIK-8.2 Ipumenser | Pasnen 10. HK-
10, |HaBsIH paGoTHl C COBpEMEHHBIM | CIIEKTPOCKOIHA. KomnokBuym,
" | obopynoBanuem u aHamusupoBatsk | Knaccuukanys, METOAUKA | TECTEI

TIOJIYYCHHEBIC PC3YIBTAThL

NMPOBCACHHA OIIbITA,




IIPOBEJIEHHE
Pazpen 11.
ONeKTPOXUMUYECKHE
11. METOJBI aHanmu3a. | Komnokeuym,
Knaccuuxamus, meronuka | TecTs
MNpPOBEJECHUS OIIbITA,
IIPUMEHEHME
12, Paznen 12. | Konnoksuywm,
] IToTeHnOMeTpHS TECTEI
Paznen 13. pH — merpus.
13. Knaccudukanus, meromuka Konnoksuywm,
IIPOBEACHHUS OIIBITA, | TECTHI
[IPUMEHEHHE
Pasnen 14. Honomerpwus.
14. Knaccudukanus, Meronuxa | Konmoxsuywm,
IIPOBEJICHUS OMEITA, | TECTHI
IIpUMEHEHHe
Paznen 15.
” Pagnomerpuyeckuii KomioksuyM,
: aHamu3.  Knaccudukanus,
METOHUKA IIPOBEACHHUS TECTH
OMBITa, IPUMEHEHH
Pasnen 16.
16. X T . KomnokxBuym,
poMarorpaduaecKmii
AHATIH TECTBI
Pasgen 17. Bymaxnas,
17. rasoead, kuakoctHas u | Komtoksuym,
KalnensapHas TECTBI
XpoMmororpadus
Paznen 18.
18 HNunosaupnonnsie MeTons! B | Komnoksuym,
| (GHU3UKO-XUMHYECKIX TECTHI
MEeTOJax aHalIu3a.
IIpumepHbiii mepeveHs OLEHOYHBIX CPECTB
Ta6auma 2
Ne | Haumenosanme | KpaTkasi XapakTepHCTHKA OLEHOIHOTO IlpencraBnenue
OLICHOYHOT'O CpencTBa OLICHOYHOTO
CpelcCTBa cpencTsa B homze
1. CpezncTBo KOHTPONA YCBOCHHS
y4eOHOro MaTeprania TeMEl, paszielna Bomnpocs! o
HJIM pa3/IeNnoB JUCHUIUIMHEL, TeMaM/pasziesaM
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KonokBiuyM | OpraHH30BaHHOE Kak yueOHOe 3aHATUe JUCLUILIUHBI
B BHJIe coOeceloBaHUs NpenoAaBaTells
¢ 00y4JaroImuMu
CucreMa cTaHIapTU3SUPOBAHHEBIX
3aJaHH, MO3BOJIAIOIIAA DonJ TeCTOBBIX
Tect aBTOMATU3UPOBATH MPOLEAYPY 3aJIaHMi

M3MEPEHUs YPOBHs 3HAaHUM U YMEHUMN
obyuaroerocs
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3. MEPEYEHL KOHTPOJIRHBIX 3ANAHHIA ¥ HHBIX MATEPHAJIOB,
HEOBXOJIAMBIX JIJISI OIIEHKY 3HAHWIT, YMEHHWIL, HABHIKOB 1
ONBITA JESTEJBHOCTH

3.1. Tunosbie 3a1aHHUA 1JIS TEKYIEro KOHTPOJIS VCNEeBAeMOCTH

3.1.1. TlepeyeHb BONPOCOB K KONIOKBHYMY

Bonpoce:r 0112 oyenxu komnemenyuu:

IIK-2 CoocoGeH NPUMEHATH Ha MPAKTHKE NPHEMEI COCTABICHHS HAYYHO-TEXHHYECKHX
OTYETOR, 0030pOB, aHAIMTHYECKHX KapT U NMOACHHUTENBHBIX 3allUCOK, W3JIAraTh W KPUTHYCCKH
aHAIM3NPOBaTh IONy4aeMylo HMHGOpPMauWio M IPeICTaBIATh pe3yJABTaTHl IMOJNEBEIX H
n1ab0paTOPHBIX OHMOIOTHYECKHX HCCICHOBaHHI;

IIK-2.1 3maeT mopsamoK ydeTa JaHHEIX H COCTABJICHHA OTYETHOCTH II0 OXpaHe
OKpYy’Karowe cpesbl.

IIK-2.2 IIpumensier COBpPEMEHHBIE HHGbOPMaIMOHHBIE TEXHOJIOTHH 5
CIICIHUAIM3HPOBAHHBIE IIPOrpaMMBbl A1 00pabOTKH HONMyYEHHBIX JAHHBIX M IIPOBENCHUSA HX
OHOHH(OPMAITMOHHOTO aHAIH3a;

I1K-2.3 AHaym3upyeT OaHHBIE U COCTABISET HAYYHO-TEXHUYECCKHE OTHETHL.

OIIK-8 CnoocoGeH HCmonbp30BaTh METOAB cOOpa, 00palOTKH, CHCTEMAaTH3ALHH M
OpeJCTaBlieHusl IOoNeBod H saboparopHod HHGOpPMAaNUH, NPUMEHATH HABEIKM paboTHl ¢
COBPEMEHHBIM 000PyIOBaHHEM, aHAIM3HPOBATH NOXyYEHHbIE PE3yJIbTAThL.

OIIK-8.1 Ucmonmssyer Meronsl c6opa, o6paGOTKH, CHCTEMATH3AalMH M IIPECTABICHUS
noneBoii u naboparopHoit nHGOpManun

OIIK-8.2 ITpumenser HaBbIKH pabOTHI C COBPEMEHHBIM 00OPYAOBaHHEM H aHAJM3MPOBAThH
MOTy9EHHEIE PE3YJIbTATHI

3ananmne 1. IIporosnTuueckne paBuoBecusi. Boiunciaenne pH.

1.1 Beraucaute pH cnenyromero pacteopa 0,4 % ruapookcuja HaTpus,
mioTHOCTh 1,002 r/cm3

1.2 Brraucnute pH cnexyromniero pactsopa 0,74% ruapookcuia Kanus, INIOTHOCTb
1,004 r/cMm3

1.3 Beraucnute pH cnexyromero pactopa 0,1M a30THCTO# KUCIOTHI

1.4 Brruucnure pH cnenyromero pactsopa 0,2M 1uaHUCTOBOJOPOAHON KHUCIOTHI
1.5 Beraucnure pH cnexyromero pactopa 0,01M MypaBbHHON KHCJIOTH

1.6 Briuucnute pH cnenyromero pactsopa 0,1 M denona

1.7 Beruuciute pH cnenyromero pactBopa0,02 M 6eH301iHO# KHCIOTHI

1.8 Beranciute pH cneaytromero pactBopa 0,1 M ruapokcunaMuHa

1.9 Beraucnute pH cneayromero pacrBopa 0,2 M aHununa

1.10 Beraucnute pH cpenst B B 0,1 M pacTBOpe 1HaHH[a Kanus

1.11 Beruucnute pH cpenst B B 0,1 M pactBope cynbduTa HaTpus

1.12 Brraucnute pH cpenst B B 0,1 M pacTBOpe ruZipocyIsbuTa HaTPHS

1.13 Brryucnure pH cpensi B B 0,1 M pactBope xapboHaTa HaTpus

1.14 Breraucaure pH cpensi B B 0,1 M pacTBope ruzjpokapOboHaTa HaTpus

1.15 Beraucnure pH cpenst B B 0,1 M pacTBope kapboHaTa aMMOHHUS

1.16 Brraucnure pH cpenpl B B 0,1 M pactBope docdara HaTpus



1.17 Berumcnute pH cpezsl, ecnu HaBecKy 0,05 r HUTpaTa aMMOHHMS PacTBOPHIIM B
100 mu pacTBOpa

1.18 Brruucnure crenens auccoruanui B 0,01 M pacTBope a30THCTOM KHCIOTHI
1.19 Beruuciaute cTeness aucconpanyy B 0,01 M pacTBope yKCYCHO#M KHCIIOTEI
1.20 Breryucaure creneHs aucconuaryd B 0,01 M pacTBope CHHMIIBHOM KHCIOTEI
1.21 Beryucaure creneHs aucconuanuu B 0,01 M pacTBope rHApOOKCHAA
aMMOHUS

1.22 Beriaucnute crenens gucconmanyi B 0,01 M pacTBope aHuinuHa

1.23 Briuuciure crenens aucconuanuy B 0,01 M pacteope ruipoKCHIaMIHA
1.24 BeuuCInTE KaxyIyIocs cTeneHs guccornanuu B 0,5 M pacTteope consHoi
kucnotsl npu pH 0,37

1.25 BeMuCInTe KaXxyurylocs crenens auccorpanyy B 0,5 M pacteope
rupookcuaa Kanus npu pH 13,5

1.26 Beramcnure pH cMecH, cogepixaiieii paBHble 005eMEI 5% pacTBOPOB
YKCYCHOI KUCOTHI U €€ HaTPUEBOM COJIN

1.27 Berauciure pH 0,001M pactBopa ruipookcHa aMMOHHS B pucyTcTeuu 0,1
M pacTBopa XJIopuAa aMMOHUSA

1.28 Brruucnure pH 0,01M pacteopa fiogHoBaTicTo# kucnotsl (HIO) B
npucyrcreuu 0,1M pactropa ee conu (NalO)

1.29 Beraucnure pH cMecu aMmuaka i XITOpHAa aMMOHHS, €CIIH OHA
npurorosiieHa u3 0,1 M pacTBOpOB 3THX BEIIECTB B OTHOLIEHHH 1: 9

1.30 Berauciure pH cmecn, ecnu k 200 Mt 0,1 M pacteBopa NH4OH no6asuth
2,14r xmopua aMMOHHUS.

3aganue 2. Homenknarypa.
HaiiTe onpeneneHre MeTOAaM aHAJINM3a.

3ananue 3. KauecTBeHHbIH aHAIU3

3.1 [ToueMy OTKpEITHE KaTHOHA Kajius ruaporaptpatoM HaTpus NaHC4H406
JIOJDKHO IIPOBOAUTECS B HElTpanbHOM cpefe? Hanmmure ypaBHEHNE peakiuy
3.2 Ilouemy ocaxxaeHHe kaTuoHa Nat+ B BHJE AUTHIPOAHTHMOHATA HaTPHUA
NaH2SbO4 [10mKHO NPOBOAUTECSA B HEUTPaIbHO#, a HE KMCIION MITH INEJI0YHOM
cpenax?

3.3 ITouemy mepen OTKpHITHEM KaTroHa K+ Heo6X0a¥MO yAasITh KaTHOH NH4+ ?
3.4 Ilpu AefiCTBUY PYNIIOBOTO peaKTHUBa Ha KATHOHEI BTOPOiA IPYIIITEI
TIOJy4al0TCA OCaJK! — XJIOPU/IBI COOTBETCTBYIOLIMX KATHOHOB: AgCl u PbCI2.
KaxoBa pacTBOpPHMOCTE XJIOPUIOB B BOJE M KaK 3TO HCIOB3YETCA B aHAIN3e?
3.5 KaxoBa poib a30THOM KHCIIOTHI IPU OTKPHITHH KaTHOHOB cepebpa?

3.6 Kakue NMpOAYKTHI peakiii 00pa3yroTcs IpH B3aUMOAEHCTBUH XJIOpU/A PTYTH
(I) ¢ pacTBOpOM amMMuaka? YKaKuTe HX XMMHIECKHE (POpMYJIbI

3.7 Kak MOXHO pacTBOPHTb 0CaJ0K cynbdara 6aprsa?

3.8 Kakoil ocaZiok BEIIQET TIEPBEIM, €CJIH K UCCIENYEMOMY pacTBOpY,
cozeprKanieMy KaTHOHBI 6apys, CTPOHIMA M KaJbIUA B PABHBIX KOHLEHTpalUIX,
IOCTENEHHO MPUIMBATh PACTBOP CEPHOM KHUCIOTHI?



3.9 Conu KakuX KaTHOHQB OKpAaIIMBAIOT IUIaMA Ia30BOM I'OPEJIKHA B KEJITO-
3eJIeHBIH UBeT?

3.10 Kaxast peakipst OTKPBITHSI KATHOHA KAIIbIUA SBJISETCS CENEKTUBHOM?

3.11 Kak DpoBOAUTCS OTKPEITHE KaTHOHA Oapys B IPUCYTCTBHH KaTHOHOB
CTPOHITVS ¥ KaJIbIUs?

3.12 Kak NOBEICHTS YYBCTBHUTEILHOCTH peaKuyy O0HapyKeHus KaTHOHA KalbLHA
CEpHOM KUCIOTOMH?

3.13 Kak MOXXHO OOBICHUTD aHATUTHUECKUH 3 deKT BrlnafgeHus ocaaka npH
nobaBeHUH alleTOHa K FHIICOBOM Boae?

3.14 Kak OTIeNHUTh KaTHOHEI 2 IPYIIbl OT KaTHOHOB 1 ¥ 3 aHATATHYECKHX TPyII?
3.15 JleficTBHEM KaKoro peareHTa MOXXHO OTACIHTH KaTHOHBI 3 aHATATHYECKOHN
rPYIIIE! OT KATHOHOB IEPBOii TPyNIIEI?

3.16 IogbepuTe HECKONBKO OKHCIIMTENEH, KOTOPHIMUA MOXKHO OKHCJIMTE KATHOHBI
Cr3+ B CrO42- unu B Cr2072-.

3.17 Ha xakue aHanuTH4YECKHE TPYIIIEI MOXHO pasAeIMTh aHHOHBI 110 HX
OTHOIIEHHUIO K ABYM PeaKTHBaM: XJIopuny Gapus u HHTpaTy cepebpa? [louemy
IIPOBOJIAT PEAKIIHH C XJIOPUAOM Gapus B HefiTpanbHOM UK c1aboLieTo9HOHA
cperie, a ¢ HATPaTOM cepelpa B PHUCYTCTBHH a30THOM KHMCJIOTHI?

3.18 Ha kakuie rpynmsl MOXKHO pa3sAeIuTh aHHOHBI HA OCHOBAaHUM HX
OKHCITUTENBHEIX MM BOCCTAHOBUTENBHBIX CBONCTB? Kakue peakTHBEIL
HCIIONB3YIOTCS B 9TOM CITydae B KaueCTBE IPYNIIOBBIX?

3.19 Kakue aHHOHBI He MOTYT IPHCYTCTBOBAThH B CHIIBHOKHCIIOM PacTBOpe?
3.20 KakuM peareHTOM M B KaKUX YCIOBHAX MOXHO 0GHapyXuTh KapOoHaT-
aQHUOH?

3.21 Kakue 13 KaTHOHOB B PacTBOpE OKpalle€HEI?

3.22 Kakoii KaTHOH IPHCYTCTBYET B pacTBOpE, €CIIHX NPH J00aBIEHUH K
PeaKIMOHHOM CMECH POAAHHMA AMMOHMS C H30aMHUIOBEIM CIAPTOM oGpasyeTcs
KOJIBIO, OKpaIlleHHOE B IPKO-CUHHUM LIBET?

3.23 KakuMu XUMHAYECKAMH CBOHCTBaMHE 00J1ajaloT THAPOOKCHIBI 6-0i
AHAJIMTHYECKOM IPYIIE! KATHOHOB?

3.24 Hanuune KaKuX KaTHOHOB BO3MOXKHO B pacTBOpE, €CIIM NIPH AEACTBIH
IIEJIOYH Ha PEaKIMOHHYIO CMECh, COEPIKAIIYIO KATHOHBI 5 aHATATHIECKOH
IpyIIs, BelagaeT 6enslit ocafok?

3.25 Kaxyro poiib B CHCTEMATHYECKOM XOJIE aHANIM3a CMECH KaTHOHOB 5 IPYIIIbI
UrpaeT MepeKuch BOJOpojaa?

3.26 MOXHO JIH OTKPHITh KaTHOH Mg2+ npy OTHOBPEMEHHOM NPHCYTCTBUH B
pactBope katnoHa Fe2+? OtBet moscHure.

3.27 TloueMy no6aBjieHHE XJIOPHAA aMMOHHS CIIOCOOCTBYET PaCTBOPEHHIO
Zn(OH)2? ITpuBenuTe ypaBHEHNS PEAKIMi

3.28 ITonbepuTe OKUCHUTENb, ONIPEIENIUTE CPEY ¥ COCTaBbTE YPAaBHEHHA PEaKIHA
OKHCJIEHHS MOHOB Mn2+ B HOHBI MapraHueBoi KHCIOTEL.

3.29 Cpasuure AI(OH)3 u Zn(OH)2. Kaxo# U3 3THX THAPOOKCHJIOB BBINIAJAET B
OCaJIOK paHblIe IPH OCTOPOKHOM HN00aBICHNH €IKOTO HaTpa K pacTBopYy,
coiepKalleMy OJJMHAKOBbIE KOHLIEHTPAlUH KATHOHOB?



3.30 Ha xakue rpyIimbl MOKHO pa3/ie/IMTh aHHOHB! Ha OCHOBaHHUH HX
OKHCIIMTENIEHO-BOCCTAHOBHTENIBHBIX CBOMCTB? Kakue peakTHBBI HCIIONB3YIOTCS B
3TOM CIIy4yae B Ka4eCTBE IPYIIIOBHIX?

3ananue 4. Packpoiite ciieayromue NORATHSA U BONPOCHI

4.1 3axoH neficTBHA Macc, TPaHHIIEL ero npuMeHMMOocTH. KoHcTanTa paBHOBecHs
PaBHOBECHEIE KOHIIEHTPALIMH

4.2 ConpsbkeHHEIE IPOTONMUTEL. CBsI35 KOHCTAHT PABHOBECHI COMPSIKEHHBIX
KHCIIOT ¥ OCHOBaHHUH.

4.3 HNonnoe npomssenenue Boasl. Koncranra aBTOIPOTOJIN3a BOJEI.
XapakTepuCTHKa KHCIIOTHOCTH PacTBOpa.

4.4. AxtuBHOCTE KO3()pUIMEHT aKTHBHOCTH. MoHHAA CHIa pacTBopa

4.5 KoncTaHTa THAPONH3a, CTENEHb rUApoin3a. CBI3h KOHCTAHTHI TAPOJNIHA3a C
HHBIM NIPOU3BEACHUEM BOIEI

4.6 Cpoiictsa 6ydepHaix pactBopoB. Mexauusm 6ydepHOro Bo3iecTByS.
Ob6nacts OydepupoBanus.

4.7 PacTBOpUMOCTD; (haKTOPBI, BIHSIOIIME Ha PACTBOPAMOCTD BEILECTBA.

4.8 OU3NYECKUI CMBICI ITPOU3BEJEHUS paCTBOPUMOCTH, JUIS KaKHUX LieNeit
ucnone3yercs [1P? Ces3b npousBefieHNs paCTBOPUMOCTH MAJIOPACTBOPHMOTO
COETUHEHHS C €r0 paCTBOPHUMOCTBIO.

4.9 YcnoBus BEIIAICHNs 0CaAKa; YCIOBHS PACTBOPEHHS MAOPaCTBOPHMBIX
coepMHeHuil. BiusHue Ha pacTBOPUMOCTB 0CaIKOB IPUCYTCTBHSA B PacTBOpE
CHIIBHBIX KHCJIOT, IIPOIIECCOB KOMILIEKCOOOPa30BaHH B OKUCIICHHUS-
BOCCTaHOBJICHUS, & TAK)K€ H3MEHEHHUS TeMIIEPaTyphl H IIPHPOALI PACTBOPHUTEIIS.
4.10 Conepoii 3¢ deKT, ero BIUIHHE Ha paCTBOPUMOCTD OCaIKOB

4.11 Biusape oqHOMMEHHEIX HOHOB HA paCTBOPUMOCTh OCaJKOB

4.12 Peaknuy xoMILIeKcooOpa3zoBanus. KOMIUIEKCE KATHOHHOTO ¥ aHHOHHOTO
tumna. HoMeHnknatypa

4.13 KoHcTaHTa yCTOHYMBOCTH KOMIUIEKCOB B PACTBOPE, PABHOBECHEIE
KOHIIEHTPaLMK KOMIUIEKCOO0pa3oBaTeils i JIUraH1a

4.14 CBsi3b KOHCTAHT yCTOHIHBOCTH ¥ HECTOMKOCTH KOMILIEKCOB B PACTBOPE.
Hucconualis KOMIIIEKCHBIX 3IEKTPOIUTOB, AUCCOLHAIMA KOMILIEKCOB

4.15 MackupoBKa IEHTPaIIBHOIO HOHA M pa3spyIIeHHe KOMIUIEKCOB

4.16 OxucnuTebHO-BOCCTAHOBHTENIBLHBIE CBOMCTBA BEIIECTBRA. DNeKTPOOHBII
IIOTCHIIAAT

4.17 CrangapTHBIN BOJOPOAHEIH 3J1eKTpof. DU3NUECKUIT CMBICI OKHCIIUTETBHO-
BOCCTaHOBUTEJIBHOM MOJIypeaKIHH.

4.18 IIpeackasaHue OCYIECTBUMOCTH OKHUCIIUTENEHO-BOCCTAHOBUTENBHEIX
peakuui

4.19 KoHcTanTa paBHOBECHS OKHCIIUTENbHO-BOCCTAHOBUTENBHOM PEaKIHH.
@aKTOpEI, BIVAIONIME Ha KOHCTAHTY PaBHOBECHS PENOKC-CHCTEMEL

4.20 PeanbHb1i OKHCIHTENBHEIN TOTEHIHAN ONypeakuuy. Bauaaue pH cpengt.
4.2]1 Knaccudyxanys opraHI4ecKiX COSAUHEHHI, HCIIONB3YEMEBIX B KA9€CTBE
AHAIUTUIECKUX PEareHTOB
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4.22 Ctpoenre M XUMHIECKas PEaKUHOHHAA CIOCOOHOCTh OPraHUIECKHX
aHATUTUYECKUX pPEarcHTOB

4.23 OyHKIMOHATBHBIE aHANUTUYECKHE IPYIIEI M aHAIMTUKO-aKTHBHBIE IPYIIIIEL B
OpraHHYECKUX peareHTax

4.24 TlpuMeHeHNe OpraHU4ECKUX pEearcHTOB B KaYeCTBE MHIHUKATOPOB.
XpoMohopHBIE ¥ AyKCOXPOMHEIE TPYIIILI aTOMOB.

4.25 Ilpenmvert, 3aaa4u ¥ METOJRI KAYECTBEHHOIO aHaIH3a

4.26 Ilpenmert, 3aga4ul 1 METO/ABI KOJIMYECTBEHHOTO aHAIN3a

4.27 CymHOCTh METO/IOB pa3ACiCHUs U KOHLIEHTPUPOBAHUS

4.28 ITorpemHoCTH Tipy KOIMIeCTBEHHOM onpeneneHun. Pasépoc pesynsraTtoB
IIOBTOPHEIX ompeaeireHuit. CiryqaiiHele OrpelHOCTH, BOCIPOU3BOAUMOCTD
MeTOoJIa. -

4.29 CriocoOBI BRITIOJHEHHS aHATHTHYECKUX pPeaKIWiA, TUITbI PEaKIMi,
YYBCTBUTEIbHOCTD peaKUi

4.30 BydepHbie CHCTEMEI, MX 3Ha4€HHE B KAUECTBEHHOM aHAJIM3€

4.31 B ueM 3axioyaeTcs IMOJATOTOBKA BeIllECTBA K aHAIU3Y

3ananue 5. MeToasl aHA/IH3a (OTBET MOACHHTE)

5.1 Kaxue MeTo/BI aHAJIM3a OCHOBAHHI Ha HAOMIONeHUN (PU3UHIECKUX SBICHUH,
IPOMCXOJISIINX MPH XHMHAYIECKUX peaKIuaX?

5.2 Kakue MeTOIBI aHAJM3a OCHOBaHbI Ha 00pa30BaHMHU XapaKTEPHbIX
COEIMHEHHI, IOIYJaIOLMXCA B Pe3yNbTaTe XMMHISCKUX peakui?

5.3 Kakue MeToIbI aHaIM3a OCHOBAaHbI Ha CYIeCTBOBaHHH OIpElICICHHBIX
3aBHUCHMOCTEH MeX Ay (PU3HIECKAMY CBOMCTBAMH BEIECTB M HX XHMUYECKUM
coctaBoM?

5.4 Kakue MeToABl aHANU3a OTHOCATCS K ONITHYECKHM?

5.5 Kakue MEeTOBI aHAIH3a OTHOCATCA K AIEKTPOXUMHYECKUM?

5.6 Kakue MeTo/Ibl aHaJIH3a OTHOCATCS K JUCTHIUIIAOHHEIM?

5.7 Kakue MeTOAB! aHAJIH3a OTHOCITCS K METOZIaM pasfesieHus?

5.8 Kakue MeTo/ibl aHAIM3a OTHOCATCS K METOaM KOHI[CHTPHUPOBaHMS?
5.9 B yeM COCTOHUT CYIIHOCTH METOJIa OCAXKIAECHUU?

5.10 B yeM COCTOHT CYLIHOCTh METOAA 3KCTPAKIHH?

5.11 B 4eM COCTOHT CYIHOCTh METO/Ia TOHKOCIIOHHO# XpoMaTorpaduu?
5.12 B 4eM COCTOHUT CYIIIHOCTb METOJ]a JUCTIILIALIMN?

5.13 B ueM COCTOHT CYIIIHOCTb METO/a SNEKTPOTUTHIECKOTO OCAXKICHHA?
5.14 B yeM COCTOHT CYLIHOCTh METOJIa BHYTPEHHETO JIEKTpoIn3a?

5.15 B 4eM COCTOMT CyLIHOCTH JieKTpodopesa?

5.16 B 4eM COCTOMT CYIIHOCTh METOZa MeMOpaHHO# GHUIbETpaluu?

5.17 B yeM COCTOHUT CYILIHOCTh METOAA CEAMMEHTAIMH?

5.18 B ueM COCTOMT CYIIHOCTh METOAA YIBTPaeHTPH(YTHPOBAHHSA?

5.19 B yeM COCTOMT CYIIHOCTh METOJa OcMoca?

5.20 B 4eM COCTOHT CYIIHOCTh MeToAa (uroTanuu?

5.21 B 4eM COCTOHT CYIIHOCTH IPaBHMETPUYECKOI0 METOA?

5.22 B 4eM COCTOMT CYIHOCTh THTPHUMETPUIECKOTO MeToa?
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5.23 B ueM COCTOHUT CYLTHOCTh ()OTOMETPHIECKHUX METOIOB?

5.24 B yem COCTOUT CyIIHOCTh METOJA IOTSHITHOMETPHHU?

5.25 B 4eM COCTOHUT CyIIHOCTbH KyJIOHOMETPUIECKOTO MeToAa?

5.27 B 4eM COCTOUT CyIIHOCTD JIFOMUHECIIEHTHBIX METOIOB aHaJIM3a?

5.28 B 4eM COCTOUT CYIIHOCTh PEHTeHOCIEKTPAIBHOIO METOAa aHAIH3a?
5.29 B yeM coCTOUT CYITHOCTh KOHIYKTOMETPHUIECKHX METOAOB aHamu3a?
5.30 B ueM cocToUT CYHTHOCTH METOa KOJIOHOYHOM XpoMaTorpadun?

5.31 Kakue nponeccsl IpoTeKaloT NP UCIIONB30BaHUH METOJA OCAKIACHHA?
5.32 Kakue nponeccsl NpoTeKaloT NPH UCTIONB30BaHHHA METOAA IKCTPAKIIMH?
5.33 Kakue nponecchl IpOTeKarOT IPH UCIIONE30BAHUN METOAA JUCTHUISALHN U
OTIOHKH?

3aganune 6. Metoabi aHa/In3a (pa3BepPHYTHIH OTBET)

6.1 I'paBumerpuueckuii meroa. Kmaccuduxanuss rpaBUMETPHYECKHX METOAOB
aHanu3a (MEeTOJ OTTOHKH, METOJ OCAKIEHIS).

6.2 OnextporpaBuMeTpus. CxeMa YCTaHOBKM AJIS 3JEKTpOaHAIN3a. BHYTpeHHuIA
3IIEKTPOIM3.

6.3 KadyecTBeHHEBIE U KOJIUYECTBEHHBIE XapaKTEPUCTUKN XpoMaTorpaMM (BBICOTA,
IIVpYHA, IJIOIAb KA, BpeMs YIep>KUBaHU).

6.4 Oxctpakumst. OCHOBHBIE KOJHUIECTBEHHEIE XapaKTEPUCTHKHU SKCTPAKI[HH.

6.5 ATOMHO-abCOpOLMOHHEI  cHekTpainbHbIf aHamus. KonwuecTBeHHBIE
oIpeaeeHusl.

6.6 Ilorenuuomerpusa. VYpasHeHue Heprcra. Cxema  yCTaHOBKH UL
HNOTEHIIMOMETPUIECKHX U3MEPEHMUIA.

6.7 Bonsramnepomerpus. Knaccuduxamua. Ilomsporpadusa. KadecrseHHble U
KOJIMYECTBEHHBIE XapaKTEPUCTUKYU IONSIPOTPaMM.

6.8 Amnepomerpmueckoe  TUTpoBaHHe. KpHBBIE  aMIIEpOMETPHYECKOrO
THTPOBAHUA.

6.9 KymoHomeTpuss 1npHM IOCTOSHHOM  KOHTPOJNHMPYEMOM  HOTEHIMAle.
KynoxnomeTpus Iipy NOCTOSHHOM KOHTPOJIMPYEMOM CUle TOKa.

6.10 Metoz rpagyupoBodgHOro rpaguka.

6.11 Meron crannapToB (METOX CpaBHEHHUS).

6.12 Meton no6aBok.

6.13 Metoz orpaHHMYUBaIOINX PaCTBOPOB.

6.14 OcHoBHo}1 3axoH nornomenus. 3akoH byrepa-Jlam6epTa-bepa.

6.15 Nuddepennuansras poTOMETpHS.

6.16 BricoxoaddexruBHas xuakoctHas xpomarorpadus (BIXKX).

6.17 KonaykroMeTpuiecKuii METO] aHaIM3a.

6.18 BelcOKOYacTOTHOE TUTPOBAHHE.

6.19 MonoobmeHHas xpomatorpadus.

6.20 MoHOMeTpHYeCKHii METO aHAH3a.

6.21 KynonomeTpus.

6.22 DnexTporpaBUMETPHS.

6.23 I'azo-xxuakoctHast Xxpomarorpadus (IKX).
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6.24 I'ens-xpoMarorpadus.
6.25 BymaxcHas xpoMartorpapus.

3.1.2. TecTnl

Tecmul 01 OYeHKU KOMNEMEeHYUU.

IIK-2 CnocobeH mpHMEHSATh Ha NPAaKTHKE NPHEMEBI COCTABICHHA HayYHO-TEXHHYECCKHX
OT4ETOB, 0030POB, AHAJMTHYECKUX KapT H MOSCHHUTEIBHBIX 3alMHMCOK, H3JIaraTh M KPHTHYCCKH
AHAJTM3UPOBATh TOMydaeMyl0 HMHGOPMAMIO H MPEACTABIATh PE3YyNBTaThl IOJCBBIX H
71a60paTOPHEIX OHOJIOTHIECKUX HCCIIECJOBaHMH;

[IK-2.1 3Haer nDopsAmOK Yyd4eTa JAaHHBIX H COCTAaBICHHA OTYETHOCTH IO OXpaHe
OKpYyXaronie# cpensl.

- IIK-2.2 ITpumenser COBpEMEHHEIE HH(POPMALUOHHEIE TEXHOJIOTHH "
CITEIHATM3UPOBAHHEIE MPOrpaMMbl I 06pabGoOTKH IOJMyYEHHBIX JAHHBIX H IPOBEJICHHA HX
6HonH(OPMAMOHHOTO aHATIN3a;

I1K-2.3 AHaym3upyeT JaHHEBIE U COCTABJIIET HAYYHO-TEXHHICCKHE OTIETEL

OIIK-8 CnocobeH wucmonb3oBaTh MeETOABI cOopa, oOpabOTKM, CcHCTEMAaTH3allMH M
TIpesicTaBcHAsS IoNeBoi M JiaGoparopHoil MH(OpMalnuH, IPHMEHATh HABBHIKM DPaboOTHl C
COBpPeMEHHEIM 000pYIOBaHUEM, aHATU3HPOBATH IIONYYEHHBIC PE3yNbTaThL.

OIIK-8.1 Ucmons3zyer MeToasl cOopa, o6paboTKH, CHCTEMaTH3allMd M NPEeACTaBICHHA
HI0JIEBOi 1 J1abopaTropHO# HHpOpMaLUN

OIlK-8.2 IIpuMeHseT HABLIKA paboOTHI C COBPEMEHHBIM 060pYIOBaHHEM M aHAU3MPOBATh
[ONy4eHHBIE pe3yIbTaTh

1. KoHaykToMeTprs OCHOBaHA Ha...

a) ©3MepeHNH OTEHIMala HHAUKaTOPHOI'o JJIEKTPOa;
0) U3MepeHUH IEKTPOIIPOBOAHOCTH PacTBOPa;

B) H3MEPEHHH KOJIMIECTBa 3JIEKTPUYECTBA;

I') HK3MEPEHUY COIIPOTUBIECHUS PacTBOpA.

2. KonayxroMerpryeckoe TUTPOBAHHE IPUMEHSIOT. ..

a) TIpH aHAJIM3€e CMeceil BellleCTB-3JICKTPOIINTOB,;

0) npu aHaNKU3€e HEDNCKTPOJIUTOB;

B) IIPH TUTPOBAaHUH MYTHBIX H TEMHOOKpPAILICHHBIX PACTBOPOB;
r) a1 GUKCHPOBaHUS TOYKU SKBHBAJICHTHOCTH.

3. IloreHumoMeTpHs OCHOBaHA Ha...

a) U3MEPEHHMH yIeNbHOM 3NIEKTPOIIPOBOAHOCTH PacTBOPA;

0) usMeperun J/IC raibBaHUYECKOTO 3JIEMEHTA, COCTOALIETO U3 UHANKATOPHOIO U
CTaHIApPTHOTI'O IEKTPOJOB;

B) MCIIOJIb30BaHUU GopMyisl HepHera,

I') H3MEPEHHH IIOTSHIMAIA HHAKATOPHOI'O 3JIEKTPO/A.

4, TloTeHUIHOMETPUYECKOE TUTPOBAHHE NPHMEHAIOT. ..
a) Ui aHAJIA3a CMeCeH BELIECTB;
0) Iu1a onpeieNeHU TOUKY SKBUBAJIEHTHOCTH,

B) JUIA aHAIN3a HENEKTPOIIHTOB;
13



r) IpH aHATIN3€e MYTHBIX 1 TEMHOOKpAIEHHBIX PaCTBOPOB.

5. MoHceneKTUBHBIE 3JIEKTPOLEL. . .
a) OBIBAIOT TBEPALIE;

0) ObIBaroT MEMOpPAHHEIE;

B) HCIIONB3YIOT B KOHAYKTOMETPHH;
I') KCTIONB3YIOT B KyJTOHOMETPHH.

6. BonerammepoMeTpHs OCHOBaHa Ha...

a) U3y4eHUN NOJSIPU3aLUOHHBIX KPHBBIX;

6) McclefOBaHUM CHUJIBI TOKA B 3aBUCHMOCTH OT BHEIIHETO HAINPKCHUS;
B) OompeieJIeHNY KaueCTBEHHOTO ¥ KOJIMYECTBEHHOI'O COCTaBa BeIlECTB, He
CIIOCOOHBIX OKHCIIATHCSA M BOCCTAaHABINBAThLCH;

I') onIpeie]IeHHH TOYKY SKBUBAIEHTHOCTH MIPH HCCIIETOBAaHUHA MYTHBIX 1
TEMHOOKpAIIIEHHBIX PACTBOPOB.

7. Xpomatorpadus...

a) METOJ] aHAJIH3a BEIIIECTB II0 IIOKAa3aTeNI0 MPEIOMIICHHS,

6) MeToz pa3/elieHus ¥ aHaJIM3a cMecell BEeIecTB 10 UX COpOIMOHHOM
CIIOCOOHOCTH;

B) METOJI aHAJIM3a BELIECTB TI0 HX CIIOCOOHOCTH OTKJIOHATE IOJIAPU30BaHHbIA Ty,
I') METOJI aHAJIW3a, OCHOBAHHbIH Ha ITOMJIOIIEHHH BELECTBAMHU 3JIEKTPOMarHUTHOTO
H3TydeHHS.

8. C noMolisi0 HOHHO-00MEHHOM XpoMaTorpa@uu MOXHO. ..
a) pasfenaTh HeANEKTPOIUTEL;

6) yMAT4aTh )XECTKYIO BOAY;

B) OIPEAEATh KOHIIEHTPAIUIO 3THIOBOTO CIIMPTA,

I') pa3femnaTh JIEKTPOJIHTHL

9. CoexTpajbHBIE METO/IBI AHANN3A. ..

a) OCHOBaHEI Ha U3MEPEHNH HHTEHCHBHOCTH JJIEKTPOMArHUTHOTO U3JIydeHH S,
KOTOPOE MOTJIONIAETCS WIH UCITyCKaeTCs aHAIM3UPYEMBIM BEIECTBOM;

6) OCHOBaHBI Ha M3MEPEHUH MOTTIOMICHHUS BEIECTBOM JJIEKTPOMArHUTHOIO
M3ITyUeHHs B BUAUMOI 1 GirpkHelt yIpTpadHoneToBoM 0611acTH ClIeKTpa;

B) OCHOBAaHEI Ha MCCJIEJIOBAaHNH CIIEKTPOB OTPAXXEHMS BELIECTB;

I') OCHOBaHbl Ha H3yYEeHUH B3aUMOJECHCTBHA BEILECTB C JJIEKTPOMArHUTHBIM
U3NIydeHUEM.

10. AToMHO-a0COpPOLUOHHBIN aHaIHM3. ..

a) OCHOBAaH Ha MICCIIEIOBaHUY CIIEKTPOB IOTTIOIECHHS,;

0) OCHOBAH Ha MCCIIEJOBaHUH CIIEKTPOB MCITYCKaHHS,

B) TpeOyeT MpUMEHEHUS ClielUabHbIX JIAMII, KaTo[ KOTOPBIX C/IeIaH M3 METallla,
KOHI[EHTPALMIO KOTOPOTO ONPEeILIIOT;
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1") HE Tpe6yeT nepeBo/ia BEIMECTBA B aTOMAapHOE COCTOAHHUE C NOMOIIBIO IIaMEHH.

11. AToMHO-a0COPOLMOHHBINA aHATN3 UCTIONB3YIOT I aHAIM3A. . .
a) NErKUX METAJUIOB;

0) TAXKENBIX METAJVIOB;

B) aKTMBHEIX HEMETAILIOB;

') HEAaKTUBHBIX HEMETAINOB.

12. ATOMHO-3MHCCHOHHBIN aHAIHUS. ..

a) OCHOBaH Ha MCCIeJ0BaHUH CIIEKTPOB IOTTIOINEHN,

0) OCHOBaH Ha MCCIIEOBaHUM CIIEKTPOB HCITYCKAHMS;

B) IPUMEHSETCS JUIS aHAITH3a OpraHMYECKHX BEIECTB;

I') IpUMEHSIETCS IJI1 pa3feleHAs U aHallu3a CMeceil BeIecTs.

13. ®oTomerpus IUIaMEHH. ..

a) pa3sHOBHAHOCTH aTOMHO-3MHCCHOHHOIO aHAJIN33;
0) pa3sHOBUAHOCTH AaTOMHO-a0COPOLIMOHHOTO aHAIN32;
B) IPUMEHSETCA IS aHAIIN3a aKTUBHAIX METAJLIOB,;

I') IpAMEHSeTCA U aHAJIN3a HEMETAJIOB.

14. MonekyisipHas CIIEKTPOCKOIMSA OCHOBaHA. ..

a) Ha NOJTyYeHUH U aHAJIN3E CIIEKTPOB MOTIOLICHAS MOJIEKY;

) Ha IOJIyYEeHHH U aHAJN3€ CIIEKTPOB MCITyCKAaHHU MOJICKYJI;

B) Ha aHAJIM3€ CIIEKTPOB HOMIOMEHHS MOJIEKYIaMU paJiio - 1 MEUKPOBOJIHOBOTO
W3ITydEHYS;

I') Ha aHallu3e CIIEKTPOB SMUCCHH MOJIEKYJL.

15. ®oTtoMeTpUUECKHH aHAIN3 OCHOBAH. ..

a) Ha aHajiu3e COPOIMOHHO CIIOCOOHOCTH Pa3IMYHBIX BEILECTB MPH
MIPOXOXKEHUH Yepe3 MOTIIOTUTEND,

0) Ha U3MepEeHUH TOTJIOMICHHUS H3TyYeHHU OIITHIECKOTo Ualla3oHa,

B) Ha HCCIEJOBaHUM CIIOCOOHOCTH MONIEKYI 1e(OpMHUPOBATHCS O ACHCTBHEM
yIBTPa(HONETOBOrO U3IyYEHH.

16. ®OTO3NEKTPOKOIOPUMETPHIECKHH aHAIHS. ..

a) Tpe0yeT NpUMEHEHHUs] MOHOXPOMATHIECKOTO U3y ICHHU,

0) OCHOBaH Ha CITOCOOHOCTH BEIECTB OKHCIATECS WM BOCCTaHABIUBATECA TION
BO3JIeCTBHEM BUMUMOI0 H3ITyUEHHS,

B) TpeOyeT NOJIyYEHHs OKpaIleHHBIX (OpM aHATH3HPYEMEIX COSMHEHNH;

T) IO3BOJIAET ONPEENATh KOHIEHTPAIMH MyTHBIX H TEMHOOKpALIEHHBIX
pacTBOpPOB.

17. HedenomeTpus 1103BOIIET. ..
a) aHATH3UPOBATH MYTHEIE PaCTBOPHI;
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0) aHaMM3UPOBATh MPO3pPAYHbIE OKPAILICHHBIE PACTBOPEI;

B) OIpEJIEIITh pa3sMep JacTHUI] B KOJUIOMIHBIX pacTBOpax;

I') OIpeneNniaTh KOHIEHTPAIHIO PACTBOPEHHBIX BELIECTB IO ITOKA3aTEIO
HpEeTOMIICHUSL.

18. TypOunumerpus...

a) OCHOBaHa Ha M3MEPEHHUU UHTEHCUBHOCTH OTPaXXEHHOTO CBETAa aHATM3HPYEMBIM
PacTBOpOM;

0) no3BoMNAeT aHANM3UPOBAThH PACTBOPEI, COJEPXKAIIHE MEJIKHE TaCTHIIbI;

B) I103BOJISIET aHATTU3UPOBATH ONTUYECKH aKTHBHEIC BEIIECTBA,

I') SABISETCS Pa3HOBHIHOCTEIO aTOMHOM CIIEKTPOCKOIIHH.

19. CnextpodoTOMETpHS. ..

a) ACTIOIBb3yeT MOHOXPOMAaTHIECKOE U3IyUCHHE;

6) ocHOBaHa Ha HccieJ0BaHUM ITOTTIOMICHUS aHATTU3UPYEMBIM PaCTBOPOM
U3IIy4YeHHs ONTUYECKOro AHana3oHa;

B) OCHOBaHA Ha U3MEPEHUHN HHTEHCUBHOCTH PacCEMBaHMUs CBETA aHAIM3HPYEMBIM
pacTBOpOM;

I') IpUMEHSeTCs Ui aHallk3a MPO3pavyHbIX HEOKPAIIEHHBIX PacTBOPOB.

20. YO - cnekTpocKomnus. ..

a) HccleIyeT Nepexo/ibl BAIEHTHBIX 3JIEKTPOHOB;

0) ocHOBaHa Ha ITOTJIOMIEHUH MojleKylaMu Y@ — U3ITydeHus;
B) OCHOBaHa Ha UCITyCKaHUM MOJIeKynamMu Y @ — U3ITydeHMS;
I') OCHOBaHa Ha B3aUMOJIEHCTBUH aTOMOB ¢ YD — H3ITydeHHeM.

21. UK - cnexTpockonus. ..

a) OCHOBaHa Ha nornoueHud Monekynamu VK — uznyueHus;

0) npexnonaraeT UcciaeI0BaHUsS MOJIEKYJIIPHBIX KoJdebaHmii;

B) no3BoJsAeT ucciiesosars 02, N2, H2;

T') HCTIONIB3YET IEKTPOMarHUTHEIE M3YHYEeHUS BUIUMOrO AMaTa3oHa.

22. PedpaxkToMeTpHs OCHOBaHa...

a) Ha M3MepeHNH yriia BpallleHHs [TONIPU30BaHHOTO CBETAa;
0) Ha olpeAeNeHNU NI0Ka3aTeNs IPEIOMICHHS;

B) Ha U3MEPEHUH OTIJIOHEHHS YaCTHL] B MArHUTHOM I10JI€;

I') Ha B3aUMOJEHCTBUH SJ€p ATOMOB C MAarHUTHEIM HOJEM.

23. Meton SIMP...

a) UCIIONB3YIOT ISl aHaJIH3a BEIIECTB, aTOMBI KOTOPHIX HMEIOT S/ipa ¢ HEUETHEIM
KOJMYECTBOM MIPOTOHOB;

6) ocHOBaH Ha B3aUMOJEHCTBUH AP aTOMOB C IOCTOSSHHBIM MarHUTHLIM HOJIEM;
B) ITO3BOJIET U3MEPATH ONTHYECKYIO aKTUBHOCTh BEIIECTB;

I') OCHOBAH Ha aHAJIM3€ CIIEKTPOB JIOMUHECIIEHI[UH BemlecTs B nporecce SIMP.
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24, OIIP — crieKTpOCKOMHuAL. ..

a) IO3BOJISET OIPEENATh CTPYKTYPBI MOJIEKYJ M KOHIIEHTpAI[H BEILECTB,
HMMEIOIIUX HECTIapEHHBIE 3JICKTPOHBI;

6) ocHOBaHa Ha B3aMMOAEHCTBUY BHEIIHHX JIEKTPOHOB C IIEPEMCHHBIM
MarHMTHEIM IIOJIEM;

B) MCIOJIE3YET MarHUTHBIN pe30HAHC aTOMOB, TOMEIIEHHBIX B TOTOK
PEHTTeHOBCKHUX JIydeif;

T') OCHOBaHa Ha SIBJICHUH PE30HaHCAa sIIep ATOMOB.

25. JoMuHeCUeHLUS . . .

a) pa3sHOBHIHOCTH (pochopeciieHuH;

6) ucrnone3yercs A1 aHAJIM3a BEIIECTB, CIIOCOOHBIX CBETUTHCA 110 AEHCTBHEM
VO — nyuei;

B) UCITOJIb3YETCS JUIS OIpeJielieHHss MHTEHCUBHOCTH IOTJIOIEHHUS U3JyYeHHUs
aHAJIM3UPYEMBIM BELLIECTBOM;

T) sABJIEHNE, II03BOJISIONIEe ONPEAEIATh KOHICHTPALHIO BEIIECTB, IIOMEIIEHHBIX B
BBICOKOYAaCTOTHOE MarHUTHOE MOJIE.

26. B xauecTBEeHHOM aHalM3€e MPEHMYIIECTBEHHO IPOBOJSAT PEAKIIUH
a) C paCTBOpaMH 3JIEKTPOJIUTOB

0) ¢ HE3NEKTPOTUTAMH

B) anmapaTHBIM METOAOM

27. K xnmaccudukany METOA0B KaueCTBEHHOI'O aHAJIM3a HE OTHOCHTCS METOJ
aHaIM3a

a) KATHOHOB

6) aHMOHOB

B) paCTBOPEHHE OCAIKa

28. Ananus cyxoi conu HeoOX0AUMO HAYMHATS C:
a) pacTBOPEHHUS COJH

6) noxbopa pacTBOpUTENS

B) HarpeBaHUs

29. B ocHOBE MIPOTOIUTOMETPHUUECKOI'O METOJIA aHAJIA3A JIEXKHUT METO]
a) KOMILTEKCO00pa3oBaHUsA

0) KUCIIOTHO-OCHOBHOIM

B) OKHMCJIUTEIFHO-BOCCTAHOBUTEIbHBIN

30. K meToziaM peJOKCHMETpUH HE OTHOCHUTCS
a) HOIOMETPHUA

6) ackopbuHOMETpUL

B) allUOMETPHA
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31. PacTBOp, KOHILIEHTpAI}s BEMECTBA B KOTOPOM H3BECTHA C BEICOKOM TOYHOCTHIO
Ha3bIBAIOT

a) CTaHHapPTHEIM

6) pabounm

B) THTPOBAHHEIM

32. IlepMaHraHaTOMETPUYECKHUM METOJIOM OIPEJIENSAIOT COAEPKAHUE
a) 3TUJIOBOTO CIMPTA B IIPOAYKTAX MHTAHHA

6) meau (II) B pacTBOpax HHCKTULIUAOB

B) xene3a (II) B repOummax

33. B ocHOBe rpaBUMETPUYIECKOrO METOA aHAIN3A JIEKHUT 3aKOH

a) «ABorapo»

0) 06bEeMHBIX OTHOIIEHUIT

B) COXpaHEeHHs MacChl BEIECTB

34. TepMoBecs CKOHCTpYHpOBaHHbIe [{foBajieM IPUMEHSIOT B METOJE
a) THTPEMUTPHHU

0) rpaBUMETpUH

B) KyJIOHOMETPHH

35. Konopumetpudeckuit METOR aHaIH3a MOKHO OTHECTH K METO[aM
a) GOoTOMETPUIECKUM

0) KOMILIEKCHOMETPUIECKUM

B) TPaBUMETPHYECCKHM

36. XpomaTorpaduueckuit MeTo aHaJIU3a OBLT IIPEUIOKEH
a) M.C. 1IseTom

6) JI.A. UyraessiM

B) JL.B. IIucapxeBckum

37. Kakue o6peM aHAIM3NPYEMOT0 pacTBOpa M Macca aHAIH3UPYEMOT0 BeleCTBa
XapaKTEpHEI I MUKpOMeToAa?

a) V=10-100 »ur; m=1-10r

6) V=1-10 mm; m=0,05-0,5r

B) V=0,1-10* mm; m=103-10%r

38. Kakue 06beM aHATM3HPYEMOTrO pacTBOpa ¥ Macca aHAIU3UPYEMOT'O BellecTBa
XapaKTEepHHI 1 MaKpoMmeTona?

a) V=10-100 mi; m=1-10r

6) V= 1-10 mi; m=0,05-0,5r

B) V=0,1-10* mm; m=103-10%r
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39. KonugecTBeHHOE OTIpeieieHre 3HaYeHN KACIIOTHOCTH IOYBBI OTHOCHTCS K
MeTOaM

a) K METoZaM OKHCITUTEIbHO-BOCCTAHOBUTEIEHOTO THTPOBAHHUS

0) K MeToJ]aM KOMIUIEKCOHOMETPHYECKOTO THTPOBAHHUS

B) K METO/1aM KHCIIOTHO-OCHOBHOI'O THTPOBAHHS

40. KonvgyecTBeHHOE OIpeeieHIe 3HaYeHUA 001I1ei )KECTKOCTH BOJBI OTHOCUTCH:
a) K MeTOZIaM OKUCIIHTEIHFHO-BOCCTAHOBHTEIBHOTO TUTPOBAHHS

0) K MeTOoJJaM OCaIUTEIFHOTO TUHTPOBAHUS

B) K METOAAM KOMIUIEKCOHOMETPHIECKOTO TUTPOBAHHUS

41. KonuuecTBEeHHOE ONpe/ielieHie COAEepKaHNs aKTHBHOT'O XJIOpa B pacTBOpe
OTHOCHTCH:

a) K MeToJiaM OKHCIIUTEIHFHO-BOCCTAHOBUTENIEHOTO TUTPOBAHUS

6) K MeTOIaM OCaIUTEIEHOTO TUTPOBAHUS

B) K M€TO/IaM KOMIUIEKCOHOMETPHIECKOTO THTPOBaHNUA

42. KonudecTBeHHOE OIpeieIeHIe XJIOpUI0B B paCTBOPE THTPOBAHHUEM
pacTBOpOM HUTpaTa cepedpa OTHOCHTCH:

a) K METO/IaM OKHCIIMTEIbHO-BOCCTaHOBUTENFHOIO THTPOBAHUSA

0) k MeToJlaM OCaAUTENHEHOI'O TUTPOBAHUA

B) K METO/laM KOMILIEKCOHOMETPUYECKOr0 THTPOBAaHUA

43. Komu4yecTBeHHOE OIpelieNeHIe COAEePKaHNU paCTBOPEHHOIo KHCIOpoaa B
BOJIE OTHOCHUTCA:

a) K METOJ1aM OKHCJIUTEJIbHO-BOCCTAHOBUTEIHHOI'O TUTPOBAHHA

0) x MeToJiaM 0CaIUTENBHOrO TUTPOBAHUS

B) K METOAaM KHCJIOTHO-OCHOBHOT'O TUTPOBAHHUSA

44. Metop aHaiu3a, pabo4rM pacTBOpPOM KoToporo sBisetcs NazS;0;
a) MOJJIOMETPHUA

0) poTomerpus

B) CIIEKTPO(OTOMETPUS

45. Kakas u3 nepeuucIeHHbIX ollepaliil IPOU3BOAMTCS IIPH I'PaBUMETPUYECKOM
ananmse?

a) nobaBneHne HHAUKATOpa

0) pmipTpoBaHHe

B) NOJKUCIICHHE PacTBOpa

46. K gocTonHCTBaM rpaBUMETPUYECKOTO METOAA aHAJIN3a OTHOCHT:
a) TOYHOCTH METO/Ia
0) GricTpoTa MeTO A
B) IPOCTOTa METOIA
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47. MeTon KHCIIOTHO-OCHOBHOT'O TUTPOBAHUS, Il pabOYMM pacTBOPOM SBIIAETCS
KHCJIOTa, Ha3hIBAaETCA

a) auaAuMeTpUs

6) ankanuMeTpua

B) HOAOMETPHS

48. Kakolf HHIUKAaTOp MCITONIB3yeTCA B METOAE HeHTpaIn3aI(iu:
a) TaKMyC

0) MeTHIIOpaHX

B) deHondranenn

49. AHanuTUYeCcKuii CUTHAN- 3TO

a) BHIIAICHHE OcalKa

0) HosBIeHUE XapaKTEPHOIO 3aIaxa
B) 06pa3oBaHUe OKPACKH

50. Meton aHanu3a, pabo4yuM pacTBOpoM koToporo saBigercas KMnO4
a) HOJIOMETpHs

0) nepMaHraHaTOMETPHUS

B) KOJIOPUMETPUS

51. HutputoMeTprudeCcKuii METO IPUMEHSIOT IS aHAJIM3a!
a) ¢peHoNOB

6) dbeHONOKUCITOT

B) apOMaTHU4ECKUX IEPBUYHBIX AMHHOB

52. TpeboBaHMs K peakIysM B THTPUMETPHH:
a) 00paTUMOCTh

6) 6onbInas CKOPOCTH PEaKIUU

B) paCTBOPHMBIi IPOAYKT peaKIHK

53. Ilpu3sHakoM GUKCHPOBAHUSA KOHEYHOH TOUKM THTPOBAHHUS SBIISETCS:
a) I3MEHEHHE OKPACKHU pacTBopa

0) BEIMaIeHHe OCcaaKa

B) IOABJIEHUE XapaKTEPHOTO 3araxa

54. Meroza noHooOMeHHO# XpoMaTorpapuy OCHOBaH Ha:

a) pa3IM4MU B pacnpefeleHUd BelleCTB MeX Ay AByMs (hazaMu
0) oOMeHe MOHaMHU MeXXy BEIIlECTBOM M COPOEHTOM

B) Pa3IMYHOM NOABWXHOCTH BEeHIECTB Ha copOeHTe

55. XuMudeckuii aHaIu3 BKIIIOYAET:
a) Ka4eCTBEHHBIA aHATH?3
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0) seMeHTHBIH aHaIu3
B) OYHKIMOHAJIBHEIA aHAIIU3

3.2. TunoBbIe 33JaHAA JAJIS IPOMEKYTOYHON aTTeCTallHH

3.2.1. Bonpocnl k 3a4eTy

@opMupyemMasi KOMIETEHI{HA:

IIK-2 Cnocob6eH NMPHMEHSTh Ha MpPaKTHKE NPHEMBI COCTABJICHHSA HAYIHO-TEXHHIECKHX
0T4eTOB, 0030pOB, AHAIMTHYECKUAX KapT M MOACHHTENBHBIX 3aNMCOK, H3JaraTh M KPHTHYCCKH
AHATM3UPOBAaTh IOJNyYaeMylo HH(OpMAaruio M IpPEICTaBIATE PEe3yNbTATHl IONCBBIX H
nabopaTOPHEIX GHOTIOTHYECKHX HCCIEHOBAHUIH;

IMK-2.1 3HaeT NOpANOK YydYera JaHHBIX M COCTaBICHHS OTHYCTHOCTH IO OXpaHC
OKpYXKaroIeH cpeibl.

I1K-2.2 IMpumenser COBPEMEHHEIE HHPOPMALMOHHEIE TEXHOJIOTHH H
CHEIMATM3UPOBaHHbIE MPOrpaMMbl Il 06pabOTKHM MONYYEHHBIX NAHHBIX H NPOBEICHMA HMX
OnonH(MOPMAIHOHHOIO aHAIN3a,

MTK-2.3 AHanu3upyeT JAHHEIE H COCTABIAET HAyIHO-TEXHUYCCKHE OTIETHL.

OIIK-8 Crnoco6eH WCIONB30BaTb METOABI cOopa, 00paGOTKH, CHCTEMaTH3allHH H
TIpe/ACTaBIeHHs MOJNEBOM M nabopaTopHo HMHGOpMALMH, NPAMEHATh HABBHIKH paboTEl €
COBpPEMEHHBIM 060PyAOBaHHEM, AHANM3UPOBATH OIYICHHBIC 3y IbTATHL

OIIK-8.1 Mcnomesyer meronsi cGopa, oOpaGOTKH, CHCTEMaTH3alllH H IIPEACTaBICHUA
HoJieBoi u naGoparopHoil HHGOpManuu

OIIK-8.2 IIpuMenseT HaBLIKH paboTh ¢ COBPEMEHHBIM 000PYZOBaHHEM M aHATM3UPOBATH
TIOJIyYeHHBIE pe3yNbTaThl

1. ®uszuKo-XEMHYECKHe MeTobl aHann3a. Kiaccuduxanms.

2. T'paBumerpuueckuii Meron. Kiaccudukauus rpaBUMETPHIECKHX METO/OB
agamm3a (MeToJ OTrOHKH, METOJ OCaXAeHHs1). OTambl  BBIIOJIHCHUA
IPAaBHEMETPHYECKOTO  ONpefeNeHns (METON  OCAXICHHU). TpeOoBanus,
IpeaBABIAeMEle K ocaxaacMoi Gopme.

3. TutpuMeTpHU4ecKHe ¥ TPaBUMETPHYECKAE METOBI aHAIIH3A.

4, DnextporpaBuMerpus. CxemMa  YCTAQHOBKH JUIi  3NEKTpOaHajWsa.
BHyTpeHHWMI 3IEKTPOIH3.

5. TurpuMmeTpudueckuil aHanms. TpeboBanus, NpeIbABNAEMbIE K PEAKIUIM,
HCIONB3YeMBIM B TUTpUMeTpHHHM. OCHOBHBIE IIPHEMBl THUTPHUMETPIECKOro
aHanu3a. ,

6. TurpuMeTpuUYecKUe ¥ TpaBHMETPUYECKIE METO/IBI aHANIN3A.

7. Xpomarorpagus. Knaccuduxanus METOOB XpoMaTtorpapuu
(bpoHTaNBHAS NPOSBATENBHAS, BEITECHTEIBHAS).

8. KauecTBeHHBIE H KOJMYECTBEHHBIC XapaKTEPUCTUKH XpOMAaTOrpaMMm
(BBICOTA, IMMPHHA, TUIOL(A/b [INKA, BPEMs yIePKUBAHAL).

9. ATOMHO-abCOpOUUMOHHEIN  crekTpanbHbli aHanu3. KonmuecTBeHHBIE
OIpeAeIICHH .

10.ITotennuomerpusi. YpasHeHwe Hepacra. CxemMa yCTaHOBKM A
MIOTEHIMOMETPHIECKUX H3MEPEHMH.
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11.MHaMKaTOpHEIE 3IIEKTPOALI, UCIIONB3yEMEIE B IIOTEHIIMOMETPHH.

12.TTorermomMeTpriecKoe TUTPOBaHUE. Onpenenenne TOYKH
3KBUBAJICHTHOCTH.

13.Ilonaporpadusa. KadyecTBeHHBIE M KOJMYECTBEHHBIE XapaKTEPHUCTHKH
HOJIAPOrpaMM.

14 KynonomMmeTpus IIpy IOCTOSHHOM KOHTPOJIMPYEMOM MOTEHIMAJIE,

15.IloteHumomeTpuss. PaBHOBecHBIi moTeHuMan. CrnocoOsl H3MepeHHs
noreHuuana. [Ipsamas moreHIoMeTpus.

16. AToMHO-3MUCCHOHHBIH MeToJl. McTOYHUKYM BO30Y>XAECHUS M aTOMM3ALHH.
PuU3HKO-XMMHUYECKIE IPOLIECCH B IJIa3Me.

17.KauecTBeHHEI!T M KonudecTBeHHBIH aHamm3. OOnacTH IpUMeHEHWUS,
METPONOTrHIECKHE XapaKTePUCTHKH METOOB.

18.Cnextpodoromerpudeckuii Meron. OCHOBHOH 3aKOH IOTJIOLIEHHS
SIIEKTPOMAarHMTHOTO  M3Iy4YeHHMs. MOJSpHBIT KO3(QQHUUMEHT IOMIOMIECHHS.
Ilpumenenne  MeTojla  IJIA  ONpeleNeHUs]  KOHIEHTPAlMi  BEIeCTB.
UyBCTBUTENBPHOCTh U CENEKTUBHOCTH MeTOoAa. BEIOOp ONTHMAaNBHBIX YCIIOBHIA
IIPOBEZICHUS (OTOMETPUYECKUX PEaKIIHii.

19.JIromunecueHTHBIH MeToA. OCHOBHBIE 3aKOHOMEPHOCTH MOJIEKYISIPHON
JIIOMUHECIIeHIINH. 3aKkoH Baswiosa. 3akon Crokca-JIommens.

20.Xpomarorpadpuyeckue MetoAbl. IIpMHIMIEI W KiacCHUKanms.
XpomarorpaMMbel U crmocoObl uX momydeHus. (OCHOBHEIE TeOpPETUUECKHE
IIOJIOXKEHHS U XapaKTEPUCTUKH METOIOB.

21.TI'a3oBas xpomartorpadus. TpeGoBaHHA K CTAlHOHAPHBIM M ITOABHKHEIM
dazam. [Ipumeps! npakTHIECKOro MPUMEHEHHUS.

22.XKunxoctHas xpomarorpadus. TpeGoBaHHs K CTalMOHAPHEIM H
HOJIBIKHEBIM (hazam.

23.Monnas xpoMaTorpadus.

24.bymaxHad H TOHKOCNoOiHas xpomarorpadusd. IIpMHIHTIBI MeTOHOB.
TIpuMeps! NpaKTUYECKOTO IPHMEHEHNS.

25.TToteHuuoMeTpudeckoe TUTpoBanue. OOmas XapakTepHUCTHKa METOAA.
Crioco0bl HaxoXX/AeHN KOHEYHOM TOYKY TUTpoBaHUA. VIHAMKATOPHEIE 3IEKTPOIbBI
B KHCJIOTHO-OCHOBHOM, OKHCIIUTEIFHO-BOCCTAHOBUTEIILHOM THTPOBAHHUMY.

26.CrieKTpoCKOIINYECKHUE METOJHI. Baxuetimme XapaKTePUCTHKU
CHCKTPaNbHBIX JIMHUN ([TOJIOKEHHe, HHTEHCHUBHOCTb, IIMPHHA). ATOMHBIE H
MOJIEKYJIIpHEIE CIIEKTPHl. B3aMOCBA3b OCHOBHBIX XapaKTEPUCTHK CHEKTPalbHBIX
JMHHAN C IPUPOAON U KOJIMYECTBOM BelnecTBa (KauyeCTBEHHBIN U KONMYECTBEHHBIN
aHaJIu3).

27.@otorpapuueckue  METOABl  aHalk3a. Crocobbl  momy4eHus
¢ororpaduyeckux mwractuH. [IpuHIUITEL METOAA.

28.Konmopumetpus. Hedenomerpus. Typbupumerpus. CpaBHUTEIbHAS
XapaKTEepHUCTHKA. Y CIIOBHs NPOBeeHNUA UccleNoBaHusI. ONTUYECKHE CXEMEL.

29.Macc-cnektpomerpus. OnTrdeckas cxema.

30.PaguomMerpuyeckue mertoasl aHanusa. [Ipunmun peructpauuu. [lonstue
nepuoja noiypacnaga. Kiaccupuxamms c4eTINKOB.
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31.Cuuaruanua. CIMHIUMIAIMOHHEIE MeETOABl aHanmus3a. OriuuuTtensHas
XapaKTEpPUCTHKA OT JIOMUHUCHECHINH. CHeTIMKY CIMHIMISIIMOHHOTO THIIA.

32.OMHMCCHOHHBIN CIIEKTpaNbHbIH aHamu3. OnTuueckas cxeMa. [IpumeneHue
MeTOo/1a.

33.Ph - metpusa. Knaccubukarms 31ekTpoioB. OTIHYHTEIEHAS 0COOEHHOCTD
OT HOHOMETPHH.

4. METOXMYIECKHWE MATEPHAJIBI, OIIPEJAEJISIFOII{UE
IPOIIENYPEI OIIEHUBAHWS 3HAHW, YMEHWI 1 HABBIKOB
M OITBITA JESITEJIbHOCTH, XAPAKTEPHU3YIOIUX ITAIIBI
®OPMHUPOBAHNSA KOMIETEHIINIA

Kputepuu oneHuBaHHsg  3HAHHM O6Y‘-IaIO HIUXCA T1NIpH  IIPOBCIACHUH
KOJJIOKBHYMA.

¢ OT™MeTKAa «OTJIMYHO» - OOydJaromMiiCs YETKO BEIPaXKaeT CBOIO TOYKY
3peHus [0 pacCMaTPHUBaEMBIM BOIIPOCaM, IIPHBOJS COOTBETCTBYIOLIUE IIPHMEPEHI.

* OTMeTKa «X0pOIIO» - 00YJAIONUICS HOIMYCKAeT OTAENbHEIE TOTPEIIHOCTH
B OTBETE

e OT™MeTKa «YOOBJIETBOPHTEJBHO» - oOydaromuiica OOHapyXHBaeT
npoGensl B 3HAHUSAX OCHOBHOT'O y4€OHOTO U HOpMaTMBHOIO MaTepHala.
e OTMeTKa «HEYAOBJIETBOPHTEJIbLHO» - OOydarommiics OOHapyXuWBaeT

CyllleCTBEHHBIEe Npo0eisl B 3HAHUAX OCHOBHBIX IIONOXKEHHH JUCHUILIHHEL,
HEYMEHHE C TMOMOIIBIO MpENojaBaTelsl IOJNyYUTh IIPABUIBHOE peELICHUE
KOHKPETHOH IIpaKTU4EeCKOH 3aa4.

Kputepun  onieHWMBaHHS _ 3HAHUH oﬁvqa}ognxcx opu __ IIPOBCACHHUNA
TCCTHPOBAHNA.

Pe3yneTaT TecTUpOBaHHS OLEHHBACTCA IO IIPOLICHTHOH IIKaJe OLEHKH.
KaxnoMmy obydaromeMycsi npejyaraeTcss KOMIUIEKT TECTOBBIX 3alaHWii u3 25
BOIIPOCOB:

*OTMeTKa «OTJIHYHO» — 25-22 NpaBHIGHBIX OTBETOB.

*OTMeTKa «XOpoIIO» — 21-18 NpaBMILHEIX OTBETOB.

*OTMeTKa «yA0BJIAETBOPUTEILHO» — 17-13 NMpaBUMIILHEIX OTBETOB.
*OTMeTKa «HEYI0BJIETBOPHTEIBHO» — MEHee 13 IpaBUIIBHBIX OTBETOB

KQHTCQI/II/I 3HAHUH IIPHA IIPOBEICHUHY 3a49CTa.

o Ouemca <GavYTeHo» JA0/DKHa COOTBCTCTBOBATH IIapaMeTpaM moboii u3
IMTOJTOXKHUTCIIBHBIX OICHOK (((OTJIPI‘IHO)), «XOpOoI11o», ((YﬂOBJICTBOpHTeJIBHO»).

¢ OneHka «He 33a4YTEHO» JOJDKHa COOTBCTCTBOBATh IIapaMETpaM OICHKH
«HEYAOBJICTBOPHUTECIIBHOY.
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e OTMETKA «OTJMYHO» — BHIIONHEHBI BCE BHABI Yy4eOHOH paboTHI,
npeqycMOTpeHHsle  y4eOHbIM  mmaHoM.  OGydarommiics — I€MOHCTPUPYET
COOTBETCTBHE 3HAHM, yMEHHUH, HABLIKOB IPUBEICHHBIM B TaOIMIaX MOKA3aTelIM,
oIepHpyeT MPHOOPETeHHBIMA 3HAHHAMHY, YMEHUAMH, HAaBHIKaMH, IPUMEHSAET UX B
CHTyalldX TOBBILEHHON cnoxHocTH. Ilpu 3TOoM MOryT OBITH JOIYLIEHBI
HETOYHOCTH, 3aTPyJHEHHS IIPM aHAINTHIECKAX OINepalusaX, IEepeHoce 3HaHWM U
yMeHHil Ha HOBbIE, HECTAHAPTHBIC CUTYaLlHH.

e OTMETKAa «XOpOIIO» — BHIIOJHEHEl Bce BHABI Y4ueOHOH paGoTEL,
npeaycMOTpeHHsle  yu4eOHBIM  IuaHoM.  OGydarommiics — IeMOHCTpHpYeT
COOTBETCTBHE 3HAHMII, yMEHMU}, HABBIKOB IPHUBEACHHEIM B TabIHMIaX MOKa3aTelsM,
ONepUpyeT MPUOOPETEHHBIMH 3HaHUAMH, YMEHUAMU, HaBBIKaMH, IIPUMEHICT UX B
CTaHAApPTHEIX cUTyauusx. IIpu 5ToM MOTYT OBITH HOIyIIEHBl HE3HAUYMTCHBHEIC
OIIMOKH, HETOYHOCTH, 3aTPYNHEHUS NPH aHAIMTHYECKMX OIllepalusx, MepeHoce
3HaHWI ¥ YMEHHUI Ha HOBbIE, HECTAHJJAPTHHIE CUTYallHH.

o OTMeTKA «yJAOBJETBOPHTEILHO» — He BBINOIHEH ONMH UK Oojee BUOB
yueGHOM paboTHl, MpPeLyCMOTPEHHBIX Yy4eOHBIM maHoM. OGywaromuiics
JIEMOHCTPUDYET  HEIOJHOE  COOTBETCTBHE  3HAaHHWi, yMCHHH, HAaBBIKOB
IpHBefeHHBIM B TaONMIax MOKa3arTelsM, MONMyCKAlOTCS 3HAYMTENbHbIE OIMIMOKH,
NpOSBIAETCS YacTUYHOE OTCYTCTBHE 3HAHWU, YMEHHH, HaBBIKOB IO pAY
nokaszatesell, OOydJalomuiics WCIBITBIBAET 3HAYMTEIBHBIE 3aTPyAHCHHA IIpH
OIIEpMPOBAHUM 3HAHUAMH ¥ YMEHWAMH IIPU UX MepeHOCe Ha HOBbIE CUTYalllH. —

e OTMETKa «HEYJAOBJIETBOPHTEILHO» — He BBHIIONHEHHl BHALI y4eGHOH
paboTEl, IPEAYCMOTpEHHBIE Y4YeOHBIM ILIAHOM. JAEMOHCTPHPYET HEMOIHOE
COOTBETCTBHE 3HAaHMIi, YMEHHH, HABBIKOB IIPHBE/ICHHBIM B TabIHMI@ax IokasaTenei,
JIOIYCKAIOTCS 3HAYMTENHHbIE OLIMOKY, IPOABIAETCA OTCYTCTBUE 3HAHUHA, YMCHHUI,
HaBBIKOB II0 OGonbplleMy PpsaAy IOKasareleil, OOyJarolUMHCH HCIBITHIBACT
3HAYMTENbHEIE 3aTPyJHEHNUS NPH ONECPHPOBAHMH 3HAHUAMH W YMEHHSIMH IPH UX
IIepeHOCe Ha HOBBIE CUTYyalluH

5. JOCTYITHOCTh U KAYECTBO OBPA30BAHMSA JIJISA JIA1L C OB3

Ipy HeoOXOAMMOCTH WHBaIMAaM M JIANaM C  OTPaHMYCHHBIMU
BO3MOXHOCTAMM 37I0POBBS NPENOCTAaBIAECTCA JONOJNHHUTENBHOE BpeMaA A
IIOATOTOBKM OTBETA HA 3a4eTe.

[Ipd INpOBENEHMH TpPOLEAYPHl OLECHHBAaHHA pE3YNbTaTOB  OGydeHHs
MHBAIMAOB M JHI C OFPaHWYEHHBIMH BO3MOXHOCTAMH 3[I0POBbA MOIYT
HCIIONB30BATHCH COOCTBEHHBIE TEXHUYECKHE CPEJICTBA. :

IMpouenypa OLEHUBAHHUSA pe3yNbTaToB OOyYeHHHd HMHBAIHAOB H JHI C
OTpaHMYEHHEIMH BO3MOXXHOCTAMH 3/I0POBbS 110 NMCIMIUIMHE IPEIyCMaTpUBAcT
IpefoCTaBleHre HHpopMauy B GpopMax, aflalTHPOBAHHBIX K OTPaHMYCHHUAM HX
37I0pOBbS X BOCIIpHATHA HHOpMAIIHH:

Jns a1l ¢ HapyIIeHHAMH — B 1neyaTHOM ¢opMme  yBeIHYECHHLIM
3pEHMUS: mpUbTOM,
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— B ()OpMe DIEKTPOHHOTO AOKYMEHTA.
JUis i1 ¢ HapyIIeHuIMHA — B IIe4aTHO# (opMe,
ciyxa: — B ()OpMe 3IEeKTPOHHOT0 JOKYMEHTA.
JUis UL ¢ HapyIeHuIMu — B I1Ie4YaTHOI opme, anmapara:
OIIOPHO-ABUTATEIHLHOIO — B (hopMe 3IEKTPOHHOTO JOKYMEHTA.
anmapara

Ilpy 1poBefeHMM NpOLENYpH OIEHMBAHWSA pE3yJbTaTOB  OOYdeHUs
HHBAJIMJIOB M JIUI] C OTPaHUYEHHBEIME BO3MOXKHOCTSIMH 3I0pPOBbS IO JUCLIUAILINHE
obecrieynBaeT BEINOJHEHHE CIEAYIOMMX JONONHUTENBHEIX TpeGoBaHuil B
32BHCHMOCTH OT MHAMBUIYAIBHEIX OCOOEHHOCTEH, 00ydaromuxcs:

a) HUHCTPYKUMA 10 WOPAAKY NpOBEACHUS MpPOLEAYPH OLEHHBAHUS
NPEROCTABIIACTCS B JOCTYNHOM dopme (YCTHO, B MUCEMEHHOM Gopme);

6) nmoctynHas ¢opma npenOCTaBIEHHS 3aJaHWIl OLEHOYHEIX CpeICIB (B
ned4aTHOX (Qopme, B meyaTHOH ¢opMe yBenndeHHEIM MpudTOM, B (opme
SNEKTPOHHOTO IOKYMEHTA, 3a/laHHs 3a4HUTHIBAIOTCS NMPETOJaBaTeNIeM);

B) JocTymHas (opMa IpeJOCTaBIEHHAS OTBETOB HA 3aaHMs (muceMeHHO Ha
Gymare, Habop OTBETOB Ha KOMIBIOTEPE, YCTHO).

Ilpu Heo6X0AUMOCTH AN OGYJYAIOUIMXCS ¢ OrpaHUYEHHEIMA BO3MOXKHOCTAMH
37I0POBR M HHBAITMIOB MpOLEAypa OICHUBAHUA pe3yIbTaTOB OOYYEHHs IIO
JUCHUIUIHHE MOXKET IIPOBOJUTHCA B HECKOJIBKO 3TAIOB.

IlpoBenenre mpoueayphl OLEHUBAHUA PE3YJIBTATOB O00YUeHHs WHBAIUIOB H
U €  OrPaHUYEHHBIMM  BO3MOXKHOCTSMH  3IOPOBBS  JAOIyCKAeTCd  C
UCTIONB30BaHWEM AMCTAaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHIA.
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AnHoTanus padoueii mporpaMMbl AUCIHILIHHBL
Bb1.B.6 «®H3NK0-XHMIYECKHE METOAbI AHAIN3A»
Yposens Beicmero oopa3oBanus BAKAJTABPUAT
Hanpagsnenne noaroroexu 06.03.01 Buosorus
Hpodunasr bruosxoaorns
@opmbI 00yaeHUsI OIHAS

exs ocBoeHHsl AMCHUILIAHLI: COCTOMT B NpHOOpeTeHAH OyIymMMM ClIELMAIMCTAME HABEIKOB
N0 TPAaKTH4ECKOMY OCYIIECTBJICHHIO BETEPHHAPHOTO, BETEPHHAPHO-CAHHTAPHOTO H (HTO-CAaHUTAPHOTO
KOHTPOJIA B IOCYJapCTBEHHBIX 1a0OpaTOpHsX, PHIOHBIX XO3f4iCTBaX, Ha TPAHCIIOPTE, B TaMOXHE, B
nabopaTopuaX BeTEPHHAPHO-CAHUTAPHON SKCIEPTH3H HAYYHO-MCCIIEAOBATENILCKHX —BETEPHHAPHBIX
HHCTHTYTOB, BY30B; YMEHHM aHAIM3HpPOBATh pE3yJbTaThl WCCICAOBaHWIL, MpoBeJeHHe (PH3MKO-
XMMHYECKHMX HCCIICIOBAHMIA B 00nacTH mepepaboTKU CHIPBA.

Mecro aucnuminHbl B y4e6nom miane: [JucumuimHa 51.B.6 «DU3MKO-XUMHYECKHE METOIBI
aHaJIN3a» ocBauBaercs B 3-4 ceMectpe.

Tpe6osaHnst K pe3yabTATaM OCBOCHHS JUCUMIUIMHBI: H3YYeHHE IUCLMIUIMHEI JODKHO
copmupoBats creayonpe komnerenuuy: IIK-2, OITK-8

A) IIpodeccnonansunie komuerenuun (ITK)

ITK-2 CnocobeH NMpHMEHATh Ha MPAKTHKE MPUEMBbl COCTABJICHHSA HAyYHO-TEXHHUYECKHX OTYETOB,
0030pOB, aHAIMTHYECKHX KapT M HOACHHTENBHBIX 3alllCOK, M3JIaraTh W KPUTHYECKH aHATH3UPOBATH
nojy4aeMyl0 MHGOPMALMIO W MPEACTABIATh Pe3yNbTAaThl MOJNEBHIX M J1a0OpaTOPHBIX GHOJOTMHECKHX
HCCIIeIOBAHMIA;

IIK-2.1 3naer mopsmok ydeTa JAHHBIX W COCTABJICHHS OTHETHOCTH MO OXpaHe OKpyKarouieit
Cpensbl.

IIK-2.2 TlpumeHseT coBpeMeHHble HH(POPMALMOHHBIE TEXHONOTHH W ClELMATA3UPOBAHHBIC
IPOrpaMMBl U1t 06paboTKHM MOMyYeHHBIX JAHHBIX M MPOBeASHHUs X GHOMH(OPMALMOHHOTO aHAIH3a;

ITK-2.3 AnanusupyeT JaHHbIE H COCTABIAET HAYUYHO-TEXHHYECKHE OTUETHI.

b) O6menpodeccnonanbunie komnerennuu (OIIK)

OIIK-8 CriocofeH HCIONE30BaTh METOABI cOopa, 06paGoTKM, CHCTEMATH3ALMK M NPEACTABICHHS
nojieBoi M naboparoproii HHpOPMALKH, IPHMEHATE HaBBIKH PabOTHI ¢ COBPEMEHHBIM 0GOpYIOBaHHEM,
AHATM3MPOBATh MOMYUYEHHBIE PE3YJIBTATH.

OIIK-8.1 Hcnonb3yer Metoasl cbopa, 06paboTKH, CHCTEMATH3AIMH U TIPEICTABICHHA TIONEBOM H
naboparopHoii HHpopMaIHK

OIIK-8.2 IlpuMeHseT HaBBHIKM paGoOTHl C COBPEMEHHBIM OGOpYJOBaHHEM M AHAIM3MPOBATH
MOTy4eHHBIC PE3YJIBTATHI

Kpatkoe cogepxanne pucounmubi: KauecTBenHbolii aHanms, KonudecTBeHHBIN aHanus,
Onruueckne Metonsl aHamusa, Qortoanekrpokonopumerpus, Cnexkrpodoromerpus, Pedpakromerpus,
CpaBHeHHE ONTHYECKHX MeTOAOB aHanu3a, MK-crekTpockomnus, DIeKTPOXMMHYECKHE METOABI aHAJIH3a,
Horenimomerpus, HWonomerpus, Panuomerpuueckuit aHamm3, Xpomatorpadmdeckuii aHamms,
MHHOBaIMOHHEIE METOABI B (PU3HKO-XHMHYECKMX MeroAax anamm3a. Ompepenenue obmeil jKECTKOCTH
BOZIBI. 3HAYCHHE MHCTPYMEHTAJILHEIX METOJOB aHayM3a, MX mpeuMyuiecTBo. Knaccuduxammsa $usuxo-
XMMHYECKHX M (H3MYECKHX METOAOB aHamu3a. OnrTuyeckWe MeroAnl aHammza. OCHOBHOM 3akOH
ceerornornomenna (3akoH byrepa-JlamGepra-bepa). @otokonopumerpus. Knaccudukamus MeTomos.
Meron kammubpoBoynoro rpaduka. CymHOCTh MeToAa, O0NAcTh NPUMEHEHHA, afnaparypa, IPHHLMAI
neiicreus. [ToreHnromerpuueckuii aHamus. CyIHOCTE MeTOAa, 061acTh ero MpUMEHEHHUS, IPUMeHseMas
annaparypa,  HOHCEJCKTHBHBIE  3/EKTPOABl,  MOTEHUMOMeTphl.  IIpuMepsl  HMCIOMB30BaHHSA
NOTCHUMOMETPHH JJ11 ONPENICNICHHs COAEPKaHUA Pa3IHYHBIX HOHOB B pacTBope. XpoMarorpadpuuecKuii
anamu3. Knaccmpmkauma meromoB xpomarorpadum. XupkoctHas ancopOLHMOHHas Xpomarorpadus.
PacnpesfienurenbHasd  ra3o-KMAKocTHas  Xpomatorpadus.  JKuakocTHas — pacmpelenuTesbHas
xpomartorpadus. Pacnpenenurensnas xpomarorpagus Ha GymMare.

O6mas TpyaoeMKoCTh JHCUMIIMHDI: 4 3a4eTHble enuHULbl (144 yaca).
HToropelif KOHTPOJIbL NO AHCHAIIHHE: 33YET






