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1. HEJIU A 3AJAYU TACHUILINHEI

OcHoBHas Hesb y4eGHOM MHCIHITHEL] " DU3HKO-XUMHYECKHE METOIBI AHATH3A" COCTOHT
B NPHOOPETEHHH GyAyLIMMU CIIEIHATHCTAME HABBIKOB TI0 NPaKTHYECKOMY OCYINECTBICHHIO
BETEPHHAPHOTO, BETCPUHAPHO-CAHUTAPHOTO 1 (puro-canuTapHOrO KOHTPOJIA B FOCYAapCTBEHHEIX
nabopaTopusiX, PHIGHBIX XO3MHCTBAaX, Ha TpaHCroOpTe, B TaMOXHe, B nabopaTopusx
BETEPHHAPHO-CAHUTAPHOI 9KCIEPTH3EI Hay4HO-HMCCIIEN0BATENBCKHX BETEPUHAPHBIX
MHCTUTYTOB, BY30B; YMEHHH aHAIM3UPOBATE PE3YJIbTATEl UCCNIE/IOBAHME, IPOBENEHHE (H3HKO-
XUMHYECKHX HCCIENOBAHUH B 00/1acTH MepepaGoTky CBIPBSI.

Hacrosmuii xypc Bimouaer B ce6s Pa3/ieNel MHCTPYMEHTANBHEIX METONOB aHAIIH3A.
JlaHHEBI Kypc COCTOMT M3 JIEKIMOHHEIX 1 N1ab0paTOPHO-TIPAKTHYECKHX 3aHATHI H JeTHTCS Ha 2
cemectpa. B nponecce 3aHsaTHit CTYNeHTH BBITOMHSIOT KOHTPOJIbHEIE pabOTEI, KOJUIOKBHYMEI,
OIpOCEHI 10 PEe3YNBTaTy KOTOPHIX CHAIOT: B | CEMECTpe - KOHTPOJIBHYIO paboTy, Bo BTOPOM
CeMECTpe - 3K3aMeEH.

Tpeboranus x ypoBHIO ocBOEHMS y4€e0HOIi porpaMMel.

Hist jocTmkenus nocraenenHo nemm HEOOXOIMMO PEIIHTh CIe/IyIOMHe 3aJauu:

a) O6meobGpazoBarebHas. IIpuoGperenre 3Hammii o (usmko-xuMHUeCKHX MeTomax
AHAIN3a ¥ UX TIPUMEHUMOCTH B 3KOJIOTHYECKHX HCCIIEOBAHUSIX;

0) Ilpuxnanuas 3anaua. ITposenenue SKCIICPUMEHTAIBHBIX MCCIIEIOBAHUI 110 M3YYeHHEO
KauCCTBA CBIPBSl PACTHTENBHOTO MPOHM3BOJCTBA, IMONYYEHHE HABBIKOB MO OLIEHKE KayecTBa
COCTOSIHHSL OKPY KaIOIIEH CPeIbI;

B) CrenmanbHas 3anava. Ilpuobperenne ymenuit mo 00paboTKe JKCIEpPUMEHTANIBHEIX
PEe3yIbTaTOB.

2. MIEPEYEHbG IIJTAHAPYEMBIX PE3YJIBTATOB OCBOEHMUS ITO
AUCHUIUIAHE (MOIYJIIO), COOTHECEHHBIX C INTAHUPYEMBIMH
PE3YJIIBTATAMH OCBOEHMSI OBPA3OBATEJIbHOM IIPOTPAMMBI

B pesynsrare ocBoenms mmcmmmimmbI OOydaroumiicss TOTOBHTCS K CIE/yIOmMUM THIIAM
ACATCIIPHOCTH, B COOTBETCTBHH C 06pPa3oBaTebHBIM crangaproM ®I'OC BO wuanpasnenue
noxrorosku 06.03.01 Buosnorus, npoduis Broskomorus

Obnacts mpoeccHonanbHOM NesTeIbHOCTH:

26 XuMUYecKOe, XUMHKO-TEXHOIOTHYECKOE MPOH3BOJICTBO

Tunsr sanau npogeccuonansroit nesTenmsrOCTH:

* Hayuno-uccnenoBarensckuii.

Komnerenuuu o6yuaromerocs, (opmupyembIe B pesyabTaTe ocBoeHus JAHCHMILTHHBI

W3yyenue qucuImmaHb! 10mKHO chopMHPOBATE Clle/IyIONIHe KOMIIETEHIIHH:

A) Ilpodeccnonanbupie Kommerenmuu (IIK)

IIK-2 CnocoGen npumensts na IIPAaKTHKE TIPUEMEI COCTABJICHHS HAYYHO-TEXHUYECKHX
OTYETOB, 0030pPOB, AHATUTHYECKHX KAPT M MOSCHUTENBHDIX 3allHCOK, M3/1araTh H KPHTHYECKH
AHAIM3UPOBATE  [ONYYaeMyl0 HHPOPMAIMIO U NOPEJCTABIATE PE3yNbTaThl IOJNEBBIX U
nabopaTOPHBIX GHONOTHYECKHX HCCIICI0OBaHMIA;

[IK-2.1 3naer mnopsmok Y4€Ta HNaHHBIX M COCTABJIIEHHS OTYETHOCTH IO oxpaHe
OKpY>KaroLIei Cpeasl.

I1IK-2.2 IIpumensier COBpEMEHHbIE MHGbOPMALHOHHBIE TEXHOJIOTHH U
CHCLHATM3HPOBAHHEIE IPOrPAMMEI I 0GPaGOTKM MONyYeHHBIX HAHHBIX H IPOBEJCHHS HX
bronHpopMaronHOrO aHANHM3A;

[1K-2.3 AHanu3upyeT naHHEIE U COCTABISET HayYHO-TEXHHUYECKHE OTYETE.

B) O6menpodeccuonanbusre kommeTenuuu (OIIK)



OIK-8 CrocoGen ucmoms30BaTh MeTOIbI cbopa, 00paGoTkM, cHcTemaTH3auuu u
TIPEACTABNCHHsA IIONEBOM W nabopaTopHOH MH(OPMary, NOPHMEHSATh HaBBIKH DPabOTHl ¢
COBPEMEHHBIM 000PYHOBAHHEM, AHATH3MPOBATH MOy YEHHEIE pe3yNbTaTHL

OIIK-8.1 Hcmomssyer merosp cbopa, obpaborku, cucTemarmsanuu u IIPeACTaBICHUS
TOJIEBOH H J]a00paTOpHOi HHpOpMaIHH

OIIK-8.2 TIpumensier HaBBkn paGoTsi ¢ COBPEMEHHBIM 06OPY/IOBAHHEM U aHATH3HPOBATE
TIOJTyYEHHBIE PE3YIIBTATHI

3. MECTO JUCLUILIMHBI B CTPYKTYPE OIIOII

Hucuummna B1.B.6 «DH3HKO-XHEMHYeCKHe METOJbI aHAIM3a» SBISETCS IUCHUILIMHON
6asoBoif wacTu  QenepansHoOro TOCYNapCTBEHHOro  00pas’oBaTENBHOIO — CTaHIApTa  I10
HallpaBieHuto moarotoBku 06.03.01 - «6uonorusy KBaTMU(UKAMs (CTENEHb) BHITYCKHHKA —
"Gakanasp", hopmupyemoii Yy4aCTHUKaMH 00pa30BaTeILHBIX OTHOIICHHUI.

OcsauBaercs B 3,4 cemectpe.

I[aHHaH JAHUCIHIIIAHA OTHOCSITCH K HUKITY CCTCCTBEHHOHaY‘IHLIX JUCITHIIIINH.

4. OFBbEM NUCHUIIIUHBI « PU3UKO-XUMHUYECKUE METOIBI AHAJIM3A »

O6bem aucnunIMAbI “ OUINKO-XUMHYECKHE METO/IbI aHAIH3A” IS 09HOI POpMBI

00ydyeHus
B CemecTpnl
Buj yueGHoii padorsl cero vacon 3 4
AyIuTOpHBIE 3aHATHS (Bcero) 64 32 32
B ToMm uncie: - - -
Jlexuuu, B TOM 4KcCIe HHTEpaKTHBHBIE 39 16 16
(GOopMEI
Ipaktiyeckue saustus (I13), u3 Hux: 32 16 16
INpaxTuyeckas moaroroska 8 4 4
CamocrosnTensnan paGora (Bcero) 80 40 40
Bun npomesxyrouroit arrectanuu (saver, Taver— 1,2 3aver 1 I
9K3aMEH)
O6mas TpynoeMkocTh yacs! / 3aueTHbE 144/4 722 2/
€ IMHHUIBI
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6. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHIS IS
CAMOCTOSTEJBHOM PABOTBI OBYYAIOIUXCS IO JUCHUILIAHE

6.1. Meroanyeckue ykasaHus ais CaMOCTOSATEJbHOH PadoThI

L. Meroanueckne ykasamus «OcHoBer ®XMA B 1abOpaTopHOH IpakTHKe»
/Bapemmes A.H. - CII6, Usg-s0 ®T'BOY BIIO "CII6Br ABM".-2015r. -23 ¢. 20 sxks. ([ara
obpamenus: 19.06.2025)

2 YuebHo-MeTonMYEeCKOE TOCOGHE «IIpuMeHeHne (PU3MKO-XMMHYECKUX METOIOB
aHalli3a TP MCCIICIOBAHHH BETEPHHAPHBIX npenaparos» /Bapemmes A.H. - CII6, Wsg-Bo
@I'BOY BIIO "CII6I' ABM".-2016r. -28 c. 30 3K3. (Tata o6pameHnmus: 19.06.2025)

3 YuebHo-MeTonuueckoe mocobre «OCHOBHEIE IPUHIHUIEL (HPH3HKO-XHMHYECKHX
MCTOJIOB aHAIIM3a B JIAOOPATOPHBIX HCClIenoBanksX» /Bapemmer A H. - CII6, Uzg-s0 ®I'BOY
BITO "CII6GI ABM".-2016r. -28 ¢. 30 k3. (Mara obpamenns: 19.06.2025)

6.2. JIuteparypa jis caMoCTOATEIbHON paboTeI

1. AHanuTHIeCKas XUMHS : y4e6.-MeTo. T0coGuHe s cryn. 1 kypeca ®BM, BCD,
B3K, BBPuA / cocr. T. IT. Jlyuko [u 1p.]; CII6BIABM. - CII6. : Usn-Bo CII6I'ABM, 2016. - 39
¢. - 38-15. Kommaectso — 200. (Jlara obpamenus: 19.06.2025)

2. AHauTHYeCKas XUMHS [OnexTponnsIit pecypc] : yue6HO-MeTOMMYECKOE nocobue
At etynentoB I kypca ®BM, BCD, BOK, BBPuA / cocr. T. II. JIynko [u np.]; CII6GIABM. -
Cankr-Iletep6ypr : CII6GITABM, 2016. - 39 ¢. Konuuectso — 0 .AnanuTuyeckas xumus; Merop,
nocobue; CIIGIABM. Dnextponusie PECYPCBI:  AHANUTHY. XUMHS.Y4eOHO-METOMHUECKOE

nocobue mis cryaenToB I kyp ONeKTpoH. Bepcus ney. my6r.- Hoctyn u3 nokanbHo# cetu 6-ku
CII6GIABM. (Tata o6parmesus: 19.06.2025)

7. IEPEYEHb OCHOBHOM U JOMOJIHUTEJILHOI JINTEPATYPBHI,
HEOBXOIUMOI JJISI OCBOEHU S AUCHUATIIINHBI
a) OCHOBHASI INTEPaTypa:

L Anexcannposa, T. I1. ®u3nko-xummyeckue METONEI aHaM3a : yueb. -mMeTop.
nocobue / Anexcannpona T. II. - HoBocubupck : M3n-go HI'TY, 2016. - 48 c. - ISBN 978-5-
7782-2850-4. - Texct : snexTpouusit // DBC "Koncynprant crynenrta" : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785778228504. html (nata obparmeHus:
19.06.2025). - Pexxum JOCTyNa : IT0 IOJITHCKE.

8. IIEPEYEHBb PECYPCOB I/IHQOPMAHHOHHOTEJIEKOMMYHI/IKAHHOHHOﬁ

CETH «MHTEPHET» HEOBXO/IMMBIE JIUISI OCBOEHMSI JAUCIHTUAIIIUHBI

JIIsl IO/ITOTOBKY K IIPAKTHYECKHM 3aHSTHSM ¥ BBIIOIHEHHS CaMOCTOATENBHOM paboTH
CTYAEHTBI MOTYT HCTIOIB30BATS clieyiomue MHTepHeT-pecypest:

1. www.xumuk.ru- caift o Xumun

2.www.analit.belstu.by- snexTporHO-MeTOMIYeCKHIT KOMILTEKCS TI0 AHATTMTHYECKOH XMMHHI
1 QU3NKO-XHMHYECKAM METOIAM aHAIH3a

3. www.chem-astu.ru- yueGroe mocobue «DH3MKO-XUMHYECKHUE METOIEI aHAIIH3a)

4. www.newchemistry.ru- HoBble XUMHUYECKHE TEXHOTOIHH

5. www.chem.msu.ru

6. www.anchem.ru- poccuiickuit XUMHKO-aHAJTMTHYECKHI TopTa

7. http://www.ximicat.com

8. www.ximia.org- Bce 0 XUMuH

9. http://e-science.ru- mopran ecrecTBeHHBIX HayK

10. http://chem?21.info- cnipaBounuxk xumuxa

JJIEKTPOHHO-GHOIHOTE HbIE CHCTEMB]:
1. 3BC «CIIB'YBMy
2. DOBC «KOHCYIBTaHT CTYIEHTAY

3. CuopaBouyHO-IpaBoBas cHCTEMA «Koncynesrantllmocy




YHuBepcuTerckas undopMarmonnas cucrema «POCCU Sy
IlonHoTekcTOBas 6a3a nanubx POLPRED.COM

Hayynas anekrponnas 6ubnnoreka ELIBRARY.RU
Poccuiickas nayunas Ceth

. DNEKTPOHHO-6u6IHOTeuHas cuctema I0lib

. basa maHHBIX MEeXIYHAPOIHBIX MHIEKCOB HAYIHOTO uutupoBanust Web of Science
10. DOneKTpoHHBIE KHUTH W3MATENHCTBA «IIpocnext Haykm» JJIEKTPOHHAs KHHra

http://prospektnauki.ru/ebooks/

11. Dnexrponnsie KHUTH H3JIaTENILCTRBA «IIpocnext Hayku»
http://prospektnauki.ru/ebooks/

12. Komnexmua  «Cenbckoe  X03SiCTBO. Berepunapus»  usmarensctBa  «Kpampo»
http://www.iprbookshop.ru/586.html

00N v s

9. METOTUYECKHE YKA3AHUS JJISI OBYYAIOIIAXCA 11O OCBOEHHIO
JUCHUTTIINHBI
Meronuueckue peKOMEHAAUMH ISl CTYAEHTOB — 9TO KOMILIEKC pPEKOMEHJaui
Pa3bACHEHUH, MNO3BOJSIONIMX CTYJEHTY ONTHMAIBHBIM 06pasoM OpPraHu30BaTh IPOIECC
H3yYEHHUs JAaHHOM AMCIUIIIHHEL
Cozieprxanne METOMUYECKHX PEKOMEH TAIHI, KaK [IPABHIIO, MOYKET BK/IFOUATE:

* CoBeThl MO IUIAHUPOBAHHIO M OPraHH3ALMH BPEMEHH, HEOOXOAMMOro Ha H3ydYeHHe
AucIUIIMHEL OMHCaHue TOCIIEN0BATENBHOCTH AEHCTBHI CTYIEHTa, HIIH «cLieHapHif
H3YYEHUs TUCITUIIIMHED),

YTpeHHee BpeMs SBIISETCS CAMBIM TLIOJOTBOPHBIM IS yueOHol pabots! (¢ 8-14 yacos),
3areM mocneobenennoe Bpems (c16-19 wacos) u BeuepHee Bpemsa (¢ 20-24 yacos). Camsrit
TPYIHBI MaTepHall PEKOMEH/YEeTCS K M3y4eHHIO B HAauaue KaxIoro BPEMEHHOTO HHTEpBaja
nocne otapixa. Hepes 1.5 waca paGoter Heobxoaum mepepsis (10-15 MHHYT), 4epe3 4 wgaca
paboTEI TepepsIB IOJDKEH cocTaBisth | uac. YacTsio HAyYHOM OpraHu3alu{ TPy[a SBISAETCS
OBJIAJICHAE TEXHAKOH YMCTBEHHOTO Tpy/ia. B HOpMe CTYy/IeHT IOJIKeH yaesITh yueH o okoo 10
4acoB B IeHb (6 4acoB B By3e, 4 yaca — JjoMa).

® Pexomenpanunu 1o paboTe Haj JIEKIMOHHBIM MaTepHaioM

IIpu MOAroTOBKE K JIEKIMH CTYIEHTY peKoMeHyeTcs:

1) mpocMOTpeTh 3amucH HpeAmIecTBYIOMEH NEKIMHA W BOCCTAHOBHTD B NAMSTH panee
H3YYECHHBIH MaTepHalr;

2) NOJIE3HO IPOCMOTPETH U MPEACTOAIIMET MaTepHai Gy nymeit JICKIIHH,

3) ecnu 3amaHa caMOCTOSTENbHAS MPOPAGOTKA OTAETBHBIX (parMeHTOR TeMBI mpoIIOit
JIEKIIMH, TO €€ HAIO0 BBIIIOJIHUTH HE OTKJIAIBIBAS;

4) NCHXOJOTHYECKH HACTPOHTHCS HA JIEKITHIO.

Ota paboTa BKIIOYAET J[BAa OCHOBHBIX OTama: KOHCIIEKTUPOBAaHHE JIEKIHH H
TMOCTIEAYIOLIYIO pabOoTy HaJl IEKIHOHHBIM MATEPHAIIOM.

ITox KOHCHEKTHPOBaHHEM TOJPAa3yMEBAIOT COCTABICHHE KOHCIEKTA, T.e. KpaTKoro
TCPMEHHOIO  M3JI0XKEHHUS CONEPXKAHUs 4ero-mubo (YCTHOTO BBICTYIUIEHHS — PEYH, JIEKLHH,
AOKJIaja | T.I1. WA TACBMEHHOT0 HCTOYHMKA — TOKYMEHTA, CTAThH, KHUTH | T.I1.).

Mertoguka paGoTHI IpPH KOHCTIEKTHPOBAHHHM YCTHBIX BRICTYIUIEHHH 3HAYHUTEJILHO
OTJIMYAETCA OT METOAUKH PabOTHI IPH KOHCTIEKTHPOBAHHY THCHMEHHBIX HCTOYHHKOB.

KoHCTeKTHDYS THCBMEHHBIE MCTOYHMKH, CTYLEHT HMEET BO3MOXKHOCT HEOJHOKPaTHO
NpOYUTaTh HY)KHBIH OTPHIBOK TEKCTa, IIOPA3MBICIMTE HAJ HHUM, BEUIEIMTH OCHOBHBIE MBICIIH
aBTOpa, KpaTKo C(OpPMYTHPOBAaTh MX, a 3aTeM 3ammcath. IIpH HEOOGXOXHMOCTH OH MOYKET
OTMETHTE M CBOC OTHOIICHHE K 3TOH Touke 3peHus. Ciymas Xe JIEKUHIO, CTYAeHT GONBIIYIO
HacTh KOMIUIEKCA YKa3aHHBIX BBILIE PabOT NOJDKEH OTKIAIBIBATh HA JPYroe BpeMs, CTPEMsACH
HMCTIONB30BATE KaX/(yI0 MUHYTY Ha 3alIHCh JIEKLIHH, & HE HA €€ OCMBICIIEHHE — I 3TOTO YXKe He



OCTaeTCcsa BpPEMEHH. HOBTOMY IIPH KOHCICKTHPOBAHUHU JIEKIIMH PEKOMEHAYETCSI Ha KaXKOoH
CTPaHUIE OTACIIATE IO JIJIs MOCIENYIOIINX 3aIIUCEN B JIOMOIHEHUE K KOHCIIEKTY.

3anucas JICKIIHIO HJIH COCTaBHB €€ KOHCIEKT, He CIIEAYET OCTaBJIATH pa60Ty Han
JICKHIMOHHBIM MaTECpHaJIOM [0 Hadaja HOAIOTOBKH K 3a4€eTy. HY)KHO npoaecnarb Kak MOXKHO
paHbli€ TY pa60Ty, KoTOpas COIIPOBOXKIACT KOHCIICKTHPOBAaHUE IMHUCBMEHHBIX HCTOYHHKOB H

KOTOPYIO HE yNANOCk CHIENATh BO BPEMsI 3alIUCH JIEKIHH, - IIPOYECTh CBOM 3aIHCH, paciudpoBas
OTACIBHBIC COKPAINEHHs, IPOaHAIM3HPOBATh TEKCT, YCTAHOBHTD JIOTHYECKHE CBS3H MEXJIy ero
SNIEMEHTAMHU, B PNE CIIYYaeB NMOKa3aTh MX rpadMYecKH, BELIEIUTD ITABHBIE MBICIH, OTMETHTS
BONIPOCHL,  TpeOyIOLlMe — MOMONHHMTENbHOH 06paGOTKH, B  YaCTHOCTH, KOHCYJIbTallHH
IIpernoaaBaTes.

IIpu paGoTe Hax TEKCTOM JIEKITMH CTYNEHTY HEOOXOIMMO 00paTuTh 0cob0e BHUMaHUE Ha
IIPOOJIEMHEIE BONPOCE], OCTABICHHEIE IPEIIOAABATENEM IIPY YTEHHUH JIEKLIMH, a TaK)e Ha ero
3aanuA H pEKOMEHIalluH,

JUisl KayKIoH JIEKIHH, NpaKTMYecKOro 3aHsaTHs U 1abopaToOpHON PaboThl MPHBOJATCS
HOMEp, TeMa, IIEPEYCHb pPacCMaTPHBAEMBIX BONPOCOB, OO0BEM B uacaX M CCBHUIKH HA
PEKOMEHYEMYIO JUTepaTypy. s 3aHATHH, NPOBOAMMBIX B MHTEPAKTHBHEIX (OPMax, IOIKHA
YKa3bIBATBCS MX OPraHM3AUMOHHAS (OpMa: KOMIBIOTEPHAs CHMYJISLUS, [€0Bas WIH POJeBas
Urpa, pa3bop KOHKPETHOW CHTYAIlHH U T. II.

3amucaB JICKIMIO MM COCTABHB €€ KOHCTIEKT, HE CNEIyeT OCTaBIAThH paboty Han
JICKITHOHHBIM MAaTEpHalioM 10 Hayajla IOArOTOBKH K 3aueTy. HyHO IpomenaTs Kak MOXKHO
paHbIie Ty paboTy, KOTOpas CONPOBOXKIAET KOHCIEKTHPOBAHHE MHUCHMEHHBIX MCTOYHHKOB U
KOTOPYIO HE YNAJIOCk CACNATh BO BPEMsI 3aIHCH JIEKIMH, - TPOYECTh CBOM 3allMCH, paciIi(poBaB
OTACTIBHBIE COKPAIICHH, POAHAM3HPOBATE TEKCT, YCTAHOBHTE JIOTHYECKHE CBI3H MEXILY €ro
JJIEMCHTaMH, B psAfie CJly4aeB MOKa3aTh UX IpaMUECKH, BHIIEIUTh TIABHEIE MBICIH, OTMETHTD
BONIPOCBI,  TpeDyIomMe — NONMOJNHMTENBHOM  00paGOTKH, B  YACTHOCTH, KOHCYJIbTaIlHH
IIPENoiaBaTes.

* Pexomenpmanuy o moAroToBKe k MpakTHYECKUM 3aHATHAM:

[IpakTHyeckue (ceMHHAPCKHE) 3aHATHS COCTABIISIOT BaXXHYIO 49acTh NPodecCHOHANLHOMH
TONrOTOBKH CTY/IEHTOB. OCHOBHAs LeNb MPOBEACHHS! IPAKTHYECKUX (CEMMHAPCKHX) 3AHATHI -
(OpMHpOBaHUE Yy CTYICHTOB aHAIMTHYECKOrO, TBOPYECKOTO MBIIILICHHS IyTeM NpHOOpeTeHUs
TNIPAaKTHICCKHX HABBIKOB. Tak ke NMPAKTUUECKHE 3aHSTUS LPOBOJATCA C IENbIO YIIyOIeHus u
3AKPCTLICHHs 3HAHUH, MONyYCHHBIX HA JIEKIHUAX M B IPOLECCE CaMOCTOATENBHON PaGoTHI HAL
HOPMAaTHBHBIMH  JIOKYMEHTaMH, y4eOHOH M HaydHOM jmreparypoil. IIpm NOArOTOBKE K
PaKTHICCKOMY 3aHATHIO IS CTYJICHTOB HEOOXONMMO M3YYHTh HIIH [OBTOPUTE TEOPETHIECKHIA
MaTepHal 1o 3aJaHHOH TeMe.

IIpu moaroToske K MpakTHYECKOMY 3aHATHIO CTYIEHTY PEKOMEHIyeTCs PHIEPKHUBATHCS
CIIEIYIOIIETr0 aITOPHTMA;

1) 03HAKOMHUTCS C TITAHOM TIPE/ICTOALIETO 3aHSTHSE

2) npopaboTaTh IHTEpaTypHBIE MCTOYHHKH, KOTOpblE OBUIM PEKOMEHIOBaHBEI W
O3HAaKOMMTBCS C BBOJHBIMH 3aMEYaHHAMH K COOTBETCTBYIOIIMM pas/iesaM.

Meroauyeckue ykasaHus K IPakTHYECKMM (CEMUHAPCKHM) 3aHATHSM 10 THCIHIIIAHE
Hapsy ¢ paboueit mporpammoit U rpahukoM yyeOGHOro [polecca OTHOCATCH K METOAHYECKHM
HOKyMEHTaM, OIIPEIEIIAOIIEM YPOBEHb OPTraHU3allK i KadecTBa 00pa3oBaTelbHOro mpolecca.

Conepxanue npakTHYeCKUX (CEMHHAPCKHX) 3aHATHIA duxcupyercs B paGoumx yueGHbIX
TIporpaMMax IUCLUILIAH B pasfenax «Ilepeyens Tem npakTuueckux (CEMUHAPCKHX) 3aHSTHIA.

Baxueiiweii cocrapnsiomeit moGoil pOpPMBI MPAKTHYECKHX 3aHATHH ABISIOTCS 3aaHMUs.
OcHoBa B 3aiaHuyu - IpHMep, KOTODHIH pa3OHpaeTcss ¢ MO3MIHil TEOPHH, PA3BUTOH B JIEKIHH.
Kak npasuno, ocHoBHOe BHHMaHHE yrenseTcs HOPMHPOBAHHIO KOHKPETHBIX YMEHHI, HABBIKOB,
UTO W ONpEeNseT COACPKaHHE NEATENBHOCTH CTYIEHTOB - pEIIeHHe 3anad, 1abopaTOpHbIE
PabOTEI, YTOUHEHHE KATETOPHil M IOHATHI HayKH, SBIAIOLIMXCS IIPEANOCHUTKOMN [IPaBUIIBHOTO
MBILUIEHUS U PEYH. '

IIpakTuyeckue (ceMUHAPCKHE) 3aHATHS BEIOJHSIOT CIEAYIOLIUE 3a/[adH:



- CTHMYIHpPYIOT pPETryISpHOE M3y4YeHHE DEKOMEHIYeMOM JIMTeparyphl, a TaKiKe
BHMMATEIIbHOE OTHOIIEHHE K JIEKIIHOHHOMY KYpPCY;

- 3aKpeIUIIOT 3HAHWs, IONYYeHHBEIE B IIpOIlecce JIEKIHOHHOTO OOy4YeHHs U
CaMOCTOSITEIBHOM pabOTEI Ha/l JIUTEPATYPOit;

- pacImupsioT 00BEM IPO(PECCHOHATLHO 3HAYMMBIX 3HAHHH, YMEHHH, HABBIKOB;

- IIO3BOJISIOT MPOBEPHUTE NIPABHIILHOCTD PAHEE ITOJTYICHHBIX 3HAHUIA;

- IPUBHUBAIOT HABBIKK CAMOCTOSATEILHOTO MBIIUIEHHS], YCTHOTO BBICTYILIEHHUS;

- COCOOCTBYIOT CBOGOIHOMY OIIEPHPOBAHHUIO TEPMUHOJIOTHEIH;

- TPENOCTaBJISIOT IIPETNOJABATENO BO3MOJKHOCTH CHCTEMATHYECKH KOHTPOJIHMPOBAThH
YPOBEHB CAMOCTOSATENBHOM PaboThI CTYIEHTOB.

Meronuyeckue yka3aHHs K NPakTHYECKHM (CEMHHAPCKUM) 3aHATHSM II0 JHCIUIUIAHE
JOJDKHBI OBITH OPHEHTHPOBAHBl Ha COBPEMEHHBIC YCIOBHS XO3SHCTBOBaHMS, AEHCTBYIOLIHE
HOPMATHBHBIC JOKYMCHTBI, IICPCHOBBIC TEXHOJIOTHHM, HA TIOCIETHHE JOCTUXKEHUI HAYKH,
TEXHUKH U IPAKTHKH, HA COBPEMEHHBIE IIPEACTABICHUS O Te€X HJIA WHBIX SBJICHUSAK, H3y4aeMoii
JCUCTBUTENIEHOCTH.

JlabopaTopHble paGOTHl COCTABISIIOT BaKHYIO YacTh NPO(eccHOHATBLHOM MOATOTOBKH
cTymeHToB. OHH HampaBleHBl Ha SKCIEPUMEHTAIBHOE MOATBEPXKIEHHE TEOPETHUYECKHX
TI0JIOKEHMH ¥ popMUpOBaHHE YIeOHBIX U MPO(ECCHOHANBHBIX PAKTUYECKAX YMEHHIA.

Brinossenue cTyneaTaMu 1abopaTopHEIX paboT HAMIPABIEHO Ha:

- 0000Ien e, CHCTEMATH3AIKIO, YIIyOIeHNE, 3aKPEIUIEHHE TTOYYEHHBIX TEOPETHIECKHX
3HAHUH 110 KOHKPETHBIM TeMaM JUCIIHILINH,

- opMHpOBaHHE HEOOXOUMBIX TPO(ECCHOHANBHBIX YMEHHH H HABBIKOB;

JUCUHIUTMHEL, 1O KOTOPHIM IUIAHHUPYIOTCA JaboparopHble paboTel M HMX OOBEMEI,
omnpenensiores pabouyuMH yueOHBIMH MIaHAMH.

Meronuueckue ykazaHus IO NPOBEJCHHMIO J1abopaTopHBIX paboT paspabaTeIBAIOTC Ha
CPOK JieiicTBHA paboueif y4eOHOMH IporpaMMbI H BKIIFOYAIOT:

- 3arjiaBue, B KOTOPOM YyKaseplBaeTca BHJ paborhl (JabopaTopHas), ee MOPSIKOBBIi
HOMep, 00BbEM B Yacax U HaUMEHOBaHHUE;

- enb paboThl;

- IPEZIMET M COZEprkaHue paboTH;

- 0bopyI0BaHKE, TEXHUYECKHUE CPE/ICTBA, HHCTPYMEHT;

- IOPAZIOK (TIOCJIeIOBATENIFHOCTE) BBIIOJIHEHUS PAbOTH;

- IpaBUllda TEXHWKHA O0€30IaCHOCTH M OXpaHBl Tpy#a II0 JaHHOM pabore (1o
HEOOXOAMMOCTH),

- 061ue mpaBua K ohopMIIeHHIO paboTHI,

- KOHTPOJILHEIE BOIIPOCHT,

- 3aJJaHHUS;

- CIIMCOK JIATEPATYPHI (110 HEOOXOMUMOCTH).

Conepxanue nabopaTopHBIX paboT ¢Qukcupyercs B pabodux y4eOHBIX MporpamMmax
JMCIMIIIHMH B paszene «[lepedens Tem mabopatopHbIX paboTy.

ITpu nnanvpoBaHuH 1abOPaTOPHBIX PaboT ClENyeT YYHTHIBATh, YTO HAPALY ¢ Bemymiei
LEJIbI0 - IOATBEPXKIACHHEM TEOPETHYECKHX IIONIOXKEHHH - B XOZE BEBINOJHEHHS 3alaHHil y
CTYAE€HTOB (OPMHPYIOTCS NpakTHYeCKWe YMEeHHsS M HaBBIKH oOpalieHus ¢ J1abopaTOpHBIM
00opymoBaHHEM, ammapaTypoi M IIp., KOTOPBIE MOTYT COCTABISTH YacTh IPO(ECCHOHATBHOM
NPaKTHYECKOH MOArOTOBKH, a TAaKXKE HCCIEeNoBaTeNbckue yMeHHs (HaOronaTh, CpaBHHBATh,
AHAIM3KMPOBATh, YCTAHABJIMBATh 3aBUCHMOCTH, JAEIATh BHIBOABI H OOOOIIEHHUS, CAMOCTOATENHHO
BECTH HCCIIEI0OBaHUE, OOPMIIATE pPe3yIbTATHI).

CoctaB 3amanuit 1ans nabopaTopHoil pabOTHl JODKEH OBITH CIUTAHHPOBAH C TAKHUM
pacyeToM, 4YTOOBI 3a OTBEJEHHOE BpeMs OHH MOINIH OBITh KAueCTBEHHO BBIIOIHEHEI
OONBLITHHCTBOM CTYJEHTOB.

JlaboparopHas paboTa Kak BHA y4eOHOTrO 3aHATHS JOJDKHA MPOBOJMUTHECS B CIEIHAILHO
obopynoBaHHBIX yueOHBIX sabopatopusx. HeoOXOAMMBIMH CTPYKTYpHBIMH 3JIEMEHTAMH
nabopaTopHOi pabOTH, NOMHMO CaMOCTOSATENBHON MEATENBHOCTH CTYAEHTOB, SABISIOTCA
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MHCTPYKTaX, MPOBOAMMEIH IIperofiaBaTeNieM, a TaKKe OpraHH3aIus 00CYKIICHHS HTOroB
BBIMOTHEHHs TAO0OPaTOPHOI paboThL.

Bemonuennio naGopaTopHbix paboT NpemmecTByeT NpoBepKka 3HAHHI CTYJIEHTOB - MX
TEOPETHYECKOH FOTOBHOCTH K BHIIOIHEHHIO 3a/aHHA.

* Pexomenanuu mo paGore ¢ JIUTEPATYPOH.

Pabota ¢ nmureparypoit BaxHBI 9TaN CAMOCTOSTENLHOI paboTHI CTYJIEHTA TI0 OCBOEHHIO
MPEAMETa, CIOCOOCTBYIONIHET He TOIBKO 3aKpPEIUIeHHIO 3HAHHI, HO K PacCILIMpEHHIO Kpyrosopa,
YMCTBCHHBIX CIOCOOHOCTEH, MaMATH, YMEHMIO MBICIHMTB, H3/1araTh H MOATBEPXKAATh CBOH
TANOTe3pl M naed. Kpome Toro, pasBHBAarOTCS HABBIKH HAayYHO-HCCIIEN0BATENbCKON paboTEI,
HEOOXO/IUMBIE B TAlIbHEHINEl IPO(ECCHOHANBHOM e TEBHOCTH.

Ilpuctynas x usydenwe muteparypsr mo TeME, HEOOXOIMMO COCTABJIATH KOHCIIEKTEL,
BBITHCKH, 3aMETKH. KOHCIIEKTHPOBaTh B 06S3aTeNEHOM IOPSIKE CIIEyeT TPYABl TEOPETHKOB,
KOTOPBIC NO3BOJIAIOT OCMBICIHTL TEOPETHUECKUH 6a3uc MccTenoBanus, B OCTATLHOM MONKHO
OTPaHMYHUTECS BBITHCKAMH H3 H3yYCHHBIX MCTOYHHKOB. Bce BBIMHCKH, IHTATH 0OS3aTeNBHO
AOIDKHBI UMETE TOUHBIH «00paTHBI anpecy (aBTOp, Ha3BaHHE PaGOTHI, FOJ| M3AHH, CTpaHHUIIA U
T.21.). JKenarensHo HanUcaTh COKpaIEHHOE HA3BAHHE BOIIpOCa, K KOTOPOMY OTHOCHTCS BBEIITHCKA
wm  nurata. Kpome Toro, HeobXomumo HayumThCS Cpasy € COCTaBIATh KapTOTEKy
CICUHANBHOM JUTEPAaTypel U IyOIHKAIMii HCTOYHHKOB, KaK IPEUIOKEHHBIX TIpEnoaaBarelieM,
Tak W BBUBICHHBIX CaMOCTOATENbHO, a TakXe OOpaTMTBCI K Oubnuorpaduyeckum
CHpaBOYHHKAM, JICTOIMCH O KYPHAIBHBIX ~CTaTel, KHHXKHOH JIETONHCH, ped)epaTHBHEIM
KypHanam. IIpn sTom mMyGnMKauMe MCTOYHHKOB (CTaTel, HA3BAHUS KHUL H T.J.) IIACATh Ha
OTHCJIPHBIX ~ KapTOYKaX,  3alOJHATH  KOTOpPBIE  HEOOXOIMMO  COIJIACHO IIpaBHIaM
Oubnmorpapuueckoro onmcanus (pamMuwinsg, WHHIHATEL aBTopa, HasBaHHe paboThl. Mecro
M3JaHUs, H3NATENbCTBO, IO M3NaHHS, KOJIMYECTBO CTDPAHML, a Ul JKYPHAIBHBIX cTaTelf —
Ha3BAHUC JKypHama, rOA M3JaHMs, HoMepa cTpamul). Ha kaxnoit kapTouke nenecoobpazuo
(huKCHpOBATH MEBICIL aBTOpa KHUTH MM (aKT M3 3TOH KHHIH JIMIIb IO OZIHOMY KOHKDPETHOMY
Bompocy. Eci B pabote, maxke B ToM sxe a63ane win ¢pase, COZEPIKATCS eIlle CYXKIEHHS HMIIH
(haKTEI 10 IPYTOMY BOIIPOCY, TO MX CIEAYET BEITHCHIBATE HA OTAEIBHYIO KapToukKy. M3moxeHue
JOIDKHO OBITH CXATBIM, TOYHBIM, 6e3 CyGBEKTHBHBIX omeHOK. Ha 000pOTHOM CTOPOHE KAPTOYKH
MOXHO JieNaTh COOCTBEHHbIE 3aMETKH O JAHHOH KHHTE I CTAThE, ee COZIEPIKAHHH, CTPYKTYPE,
0 TOM, Ha KaKHX HCTOYHHKAX OHA HAIHCaHa M TIp. :

* PasbsicHenns 1mo moBojy paGoTHI ¢ KOHTPOIBHO-TECTOBBIMH MarepHanaMu 10 Kypcy,
PEKOMEH/IAIMH I10 BBIIOTHEHUIO JOMAIIHUX 3aTaHui,

Tectuposanme - 510 npoBepka, KoTopas MO3BOJISET ONpe/IEIUTh: COOTBETCTBYET JIH
PEATIEHOC MOBENCHHE [POTpaMMbl 0XM/IAEMOMY, BBINOJIHHB CHELHAIBHO T0I06PaHHBIA Habop
TecToB. TecT — 9To BEINONHEHHE ONpeNeNeHHBIX YCIOBHI U NEHCTBUH, HEOOXOMMMBIX Ui
TPOBEPKH PabOTHI TeCTHpyeMOH (yHKIuH MK eé wactu. Ha Kax ol BOIIPOC 110 JUCITUITIIHHE
HEOOXOMMO MPABHIIBHO OTBETHTE, BHIOPAB OMH BapHaHT. '

10. BOCITUTATEJIbHASI PABOTA

B paMkax peanusanuMM AMCUMIUIMHEI IIPOBOIMTCS BOCIHTATEIbHAS pabora s
(hopMHpPOBAHHA COBPEMEHHOrO HAYYHOTrO MHPOBO33PEHHS M CHCTEMBI (a30BBIX ILEHHOCTEH,
(hopMHpOBAHHSA M Pa3BHTHS TYXOBHO-HPABCTBEHHBIX, TpaXXIaHCKO-NIATPHOTHYECKUX LIEHHOCTEH,
CHCTEMBI 3CTCTHYECKHX W 3THYECKHX 3HAHUH M IEHHOCTEl, YCTAHOBOK TONEPAHTHOTO CO3HAHMS
B obuiecTBe, GOPMHPOBAHHSL y CTYNEHTOB MOTPeGHOCTH K TPYAY Kak IEpBOH >KMU3HEHHOM
HEOOXOJMMOCTH, BBICHIEH IIEHHOCTH M TJIABHOMY CIOCOGY JMOCTHKEHMS JKH3HEHHOTO ycnexa,
JULs OCO3HAHUSA COIMANBHOM 3HAYMMOCTH cBoeit Oyaymieii npodeccr.

11. IEPEYEHb HH®OPMAIITMOHHBIX TEXHOJIOTHI, UCITOJIL3YEMBIX I[IPH
OCYIIECTBJIEHUH OBPA30BATEJILHOT'O ITPOILIECCA
B yue6HOM nponecce no aucnmminge NPEAYCMOTPEHO UCIONE30BaHHE HH()OPMAIHOHHBIX
TEXHOJIOTHH:

11



4 BCICHHE IIPAKTHYECKHUX 3aHATHH C HCIIOJIB30BAHHUEM MYIBTHUMEOHA,

4 MHTCPAaKTHBHBIC TEXHONOTHMH (POBEACHME JMATIOTOB, KOJUIEKTHBHOE 0GCY)KIEHHE
Pa3/IMHBIX MOJXOMOB K PEIICHHUIO TOH HJTH HHOM y4eGHO-TpobeccHOHATBHOM 3a/1a4n);

v B3aUMOZEHCTBHE C 00YYAIOMMMUCH TIOCPEACTBOM 3JEKTPOHHO# TIOYTHL

.4 COBMECTHast pabota B DJeKTpPOHHOl HH(POPMaUMOHHO-06pa30BATENbHON  Cpejie

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

11.1. TeXHOIOrHM MCKYCCTBEHHOI0 HHTE/IEKTA

JU1s OATOTOBKM K NPAKTHYECKHM 3aHATHSAM H BBIIOIHEHHS CaMOCTOSATENIEHOH paboThI
CTYICHTBI MOTYT UCIIOJIE30BaTh HCKYCCTBEHHbIH HHTEJIJIEKT.

VICKyCCTBEHHBIN HHTEJIEKT — KOMIUIEKC TEXHOIOIHUECKHX PEIIeHUH, MO3BOJISIONIUI
MMHTHPOBATb KOTHUTHBHBIE DYHKLMHU YeoBeKa (BKIIOUAST CAMOOGYIEHHE U TIOHCK peleHuii 6e3
3apaHee 3aaHHOT0 AITOPHTMA) U IOJyYaTh IIPH BBIIOIHEHHH KOHKPETHBIX 3a/ad pEe3yNbTaTHI,
COTIOCTAaBHUMBIC, KaK MMHHMMYM, C Pe3yJbTaTaMH HHTEIUIEKTYaTbHOH AESTENLHOCTH UelIOBEKa.
Kommnexc — TexHonmormueckmx — pemenumi  BKmowaeT B cebg HHbOPMAIHOHHO-
KOMMYHHKAlHOHHYIO HH(PAaCTPyKTypy, NMPOrpaMMHOe oOecHedeHHe (B TOM uHCIe METOIBI
MAlIMHHOTO 00yYeHHs), TIPOIIECCHl M CEPBHUCHI 110 06paboTKe JAHHBIX H IOUCKY pelneHui (Ykas
IIpesunenta Poccuitckoit ®enepamunr or 10 oktsiops 2019 r. Ne 490 «O pasBuTum
HCKYCCTBEHHOTO HHTeI/UIeKTa B Poccuiickoit ®enepanumy).

HaHHBI Monynp HaneneH Ha (OPMHpPOBAHHE KOMIIETCHIHH B cepe HCKYCCTBEHHOTO
MHTCIICKTA, II03BOJIAOIIMX BBIYCKHUKAM HCIIONBb30BATh U Pa3pabarhiBaTh OTHENBHBIE METOIE]
M TEXHOJIOTHH C Y4acTHEM HCKYCCTBEHHOTO HHTEIUIEKTa, JIM60 BIAJETh METONONOrHYECKUMH
aCIIEKTaMU  MCIONIB30BAaHUS H pa3pabOTKH METOJOB M TEXHOJOTHH C MCIONB30BAHUEM
HCKyCCTBCHHOI'O MHTEJIIEKTA M YCIICINHO PMMEHATh MX B CBOEH JESATETEHOCTH, BIALETh BCEMH
KOMIICTCHIHMAMH, — CBA3aHHBIMM ~ C  DYKOBOACTBOM  KOMIUICKCHBIMHM  PCINCHHSMH 11O
HCIONIB30BAHMIO M pPa3pabOTKe CHCTEM HCKYCCTBEHHOTO HHTEIUIEKTA, B TAKKE 0ONANaTh
KBamiQukamelr B chepe yNpaRNeHMS [pOEKTAMH U PYKOBOJICTBOM  KOJUIEKTHBOM
pa3paboTUHKOB.

Ilpu 5TOM B HacTH HCIIOTE30BAHKS CHCTEM HCKYCCTBEHHOTO MHTEJIIEKTa obpa3oBarenbHas
porpamMma IoJkHa obecneynBath (POPMHPOBAHHE KOMIETEHIMI [0 PELICHHIO TAKHX 3ajady,
Kak [UIAHApOBAHME, NPOrHO3MPOBAHHE H IPHUHSATHE PENICHHH, ABTOMATH3AIHA DPYTHHHBIX
TIPOM3BONCTBCHHBIX ~ ONEPAlMH,  HCHONb30BAHHE  ABTOHOMHOTO  MHTEIUICKTYAIBHOIO
0Gopy/I0BaHUsA H POGOTOTEXHHIECKMX KOMILIEKCOR, HMHTEJUIEKTYAIBHBIX CHCTEM YIPaBIEHHS
JIOTUCTHKOH, TTOBBILIIEHHE GE30IIaCHOCTH COTPYHHMKOB IIPH BEIIOJHEHHH IIPOM3BOJCTBEHHBIX H
OHM3HEC-TIPOLIECCOB,  IIOBBIICHHE  JIOSIBHOCTH | YZOBJIETBOPEHHOCTH  MOTpeOHTENE,
ONTHMH3ALHSA Tpolecca mojabopa U oOydyeHHS KaJpoB HA OCHOBE NPHMEHEHHS METOJOB
MAUIMHHOrO ~ 0Oy4YeHHs, HEHpOCeTeBBIX Mojenell M  METOIOB, CKBO3HBIX U GPOBEIX
CyOTeXHONOTHIT HCKYCCTBEHHOIO MHTEIUTEKTA H JIp.

B uactu pa3paGoTKi cHCTEM MCKYCCTBEHHOrO MHTENIEKTa oOpazoBaresnbHas NporpamMma
JomkHa obecneynBaTh (HOPMHUPOBaHHE KOMIETEHIHI B 06/1aCTIX pa3paboTKH U MPOrpaMMHOH
PeaH3alliK aITOPUTMOB; HCCIIENIOBAHUH AITOPUTMOB M MaTeMaTHYECKHX METOJIOB; pa3paboTKy
HMPOTPAMMHBIX H TEXHOJIOTMYECKHX PEICHHH; METONOB M TEXHONOrMil cGopa, XpaHeHHs H
00paboTKH  NaHHEBIX; pa3paGoTKu CIEIUANN3UPOBAHHOIO  ANapaTHOrO  OOECIEeYeHHS:,
NOArOTOBKH KBaTH(HUIMPOBAHHEIX KafpOB B 06JACTH HCKYCCTBEHHOTO HHTEICKTA HA OCHOBE
MCTO/I0B MALIMHHOIO O00y4YeHHs, HeHpoceTeBBIX MOJENedl H METOHOB, CKBO3HBIX H(POBBIX
CyOTeXHONOrHit HCKYCCTBEHHOTO MHTEIIIEKTA U Jp.

TexHONOrMH MCKYCCTBEHHOrO MHTEJIEKTA HCIONB3YIOTCA HA 3TAIe H3JIOKEHHs HOBOTO
COACPXAHHUA IO TEME U €ro 3aKperlieHHs 4Yepe3 CHCTEMY NpOOIEMHBIX BOIIPOCOB IO TeMe,
AOTIONHUTE/IBHBIX YTOYHSIOMMX [POOIEMHBIX BOIPOCOB U BBIONHEHHE IPOOTEMHbIX 3a1aHMUii.
JlOTIONTHUTENMBHEIM METOIUYECKUM TTOXOLOM SABISETCS HCIIOIB30BAHKE MOJIENH «IIEPEBEPHYTOE
00ydeHHe», KOT/a ydallkecs CaMOCTOSTENBHO H3yYaloT TeOPEeTHIECKHit Marepuan Jioma, a Ha
YPOKE NEPEXOJAT K ero obCyxaeHuio B opMare GppoHTanbHOH Geceqpl U 3aKpEIUICHHIO Yepes
pelIeHue 3ana4 B MUKporpynnax (xo 4-8 yenosex). '
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Ilpu opranmsanmu sansTuit Moxys «HCKYCCTBEHHBIM MHTEJTIEKT» JOKEH OBITh BKIIOUCH
B KaXJl0€¢ IPAKTHYECKOE 3aHATHE, YTO 3HAYHTENHHO ITOBBICHT HX s} dexTrBHOCTE, 0COGEHHO B
YacTH 00CYk/IEHHs yIeOHOr0 MaTepHala, CaMOCTOSTENLHO OCBOEHHOTr0 00yJaloLuMcs JoMa ¢
TIOMOIIBIO HHTCPHET pecypcoB. Pexomenjtyercs, uro6sl B o6CyxneHuHu IPHHAIIM yYacTHE Bce
obyyarommecs.

Ilepeuens pecypcos ¢ cetu HHTEpHET:

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

2. Beemewue B  MammMHHOE obyuenne ot  «Bioinformatic  Institutey
https:/stepik.org/course/4852/promo

3. Cremmammsanus MamurHOE o0y4eHHe W aHATIM3 MOAHHBIX OT «MockoBckuii
(DU3UKOTEXHHYECKHH  HHCTHTYT» https://ru.coursera.or,q/snecializations/machine—learning-
dataanalysis
4. Ilnmardopma [1st poBeICHHS copeBHOBaHuM# 1o Data Science https://www.kagele.com

11.2. TIporpammuoe oGecneuenue
Ilepevyens Muuen3noHHOro0 U cB0OGOIHO PacnpocTpaHseMoro NporpaMMHOro obecreyeHus,
B TOM YHCJIe 0T€4€CTBEHHOr0 NPOH3BOCTBA

Ne HasBanue pexomennyemeIx o pasaenam u JInueHzus
n/m TeMaM MPOrpaMMbI TEXHHYECKHX H
KOMIIBIOTEPHBIX CPECTB 00y4eHUs
1 | MS PowerPoint 67580828
2 | LibreOffice cBoboaHoe IT0
3 | OC Anbt O6pazoBanme 8 AA0.0022.00
4 | ABUC "MAPK-SQL" 02102014155
5 | MS Windows 10 67580828
6 | Cucrema KoucynsrantlIroc 503/KJI
7 | Android OC cBoboHoe 10

12. MATEPUAJIBHO-TEXHUYECKASI BA3A, HEOBXOANUMAS IS
OCYHECTBJIEHUSI OBPA3OBATEJBLHOI'O INPOIECCA IO JUCHUILINHE

HaumeHnoBanue HaumenoBanue cnenmannHpIx OcHalmeHHOCTh CreHaIbHBIX
THCHHIIIHHBI MOMEIEHHH N oMeleHuil as NOMEIIeHUH H MoMemeHui AJis
(MonyJs), CaMOCTOATEbHOI padoThI CaAMOCTOATEIbHOM padoThl
NPAKTHK B

COOTBETCTBHH ¢

y4eOHbIM

IUIAHOM

®Du3uKo- 103 (196084, r. Camxt-ITerep6ypr, Cneyuanusuposannas mebenn:
XMMHYECKHE yi. Yepnurosckas, nom 5) Vuebuas NapThl, CTYNbA, TaOypeThl, ydeOHas

METOMBI aHAJIN3A | AYJAUTOPHS JUTSt MIPOBE/IEHUS | JIOCKa,

3aHATHUH ~ CeMMHApCKOro  Tuma, | Haznaduvie nocobus u yuebHule
TPYNIOBBIX W MHIUBHJIYaNbHBIX | Mamepuanvl: TaGIHIBI CXEMBI
KOHCYJIBTAIUM, TEKYINEro KOHTPOJIs
U IIPOMEXYTOYHOH aTTeCTaluu

105 (196084, r. Cauxr-Iletep6ypr, Cneyuanuzupoeannas Mmebenn.
yi1. HepHurosckas, oM 5) YuebHas | maprsi, CTyJbs, TabypeTsl, ydyeOHas
ayIUTOpHS bi0) ¢ IIPOBEJICHHUS | TOCKA,

3aHATHH ~ ceMuHapckoro  Tuma, | Haenaduwie nocobus u yuebHvie
IPYHNIIOBBIX M MHIMBUIYANBHBIX | Mamepuanvl; TabIHAIBI CXEMBI
KOHCYJIbTAIlMM, TEKYILIEro KOHTPOIIs
U IPOMEXKYTOYHOMH arTecTaliu

106 (196084, r. Caukt-Tletep6ypr, Cneyuanusupoeannas Mmebenn:
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yn. Yepuurosckas, nom 5) VyeGuas

ayIMTOpHUS s MPOBEECHUSA
3aHITHH CEMHHApCKOTro THIIA,
TPYNIIOBBIX M HMHIUBHAYAJIBLHBIX

KOHCY/IbTALlMH, TEKYIIEro KOHTPOJIA
H IIPOMEXKYTOYHOM aTTecTalmu

NIapTEl, CTYNbs, TaOypeTel, yueOHas
JI0CKa,

Haznaonvie  nocobus u  yuebuwie
mamepuans. TabIUIbI CXEMEI

206 Bonbumiolt uhTanBHBIA  3an
(196084, r. Cankr-TletepGypr, YL
Hepuurosckast, jom 5) ITomenienue
AT CAMOCTOSATENIBHOM paboTEI

Cneyuanusuposannas Mmebenw:
CTOJIBI, CTYJIbs

Texnuueckue cpedcmea o6yyenus:
KOMIIBIOTEPBI C MOJKIIOYEHHEM K

CETH ((I/IHTepHeT)) H JOCTYyIIOM B

SJIEKTPOHHYO HH(pOPMALHOHHO-
obpaszoBarensHyI0 cpeny
214  Maneiit  uMTamBHBIA  3a) Cneyuanusuposannas Mebennb:

(196084, r. Canxr-Iletep6ypr, yi.
Yepuurosckasi, goM 5) ITomernenmue
JUIsS CAMOCTOATENBHOH paboThI

CTOJIBI, CTYJIbS
Texnuueckue cpedcmea o06yyenus:
KOMIIBIOTEPEl € MOAKIIKOYEHHEM K
cetu «HHTepHeT» M mocTymoMm B
JJIEKTPOHHYIO HH(}OpPMaIHOHHO-
00pa3oBaTeNbHYIO cpesy

324 Ormen  uH}OPMALHOHHBIX
TexHonmorud (196084, r. Caukr-
IleTepOypr, yn. UepHurorckas, mom
5) Tlomemrenue s XxpaHeHHS u
NPOMHUIAKTHYECKOTO 06CTyKHBAHHS
y4eOHOro 060pyn0BaHHs

Creyuanuzuposannasn Mebenw:
CTOJIBI, CTYJIB, CIeNMaIbHBIA
HHBEHTAaph, MaTepHaIEl U 3amacHble
9acTH I NpodHIAKTHYECKOTO
obCIy)KUBaHUS TEXHUYECKHX
CpencTB 00yyeHHs

Boxc Ne 3 Cromspuas macrepckas
(196084, r. Canxr-ITetep6ypr, yi
Yeprurosckas, 1om 5)

[Tomemenne s XpaHeHus wu
IPOQUIAKTHYECKOTr0 00CITyKHBAHUS
y4eOHoro obopymoBaHus

Creyuanusupoeannas mebenn:
CTOJIEI, CTYJIBS, CHeHATBHEBIH
HHBEHTAaph, MaTepHaIbI JUIs
NpOo(HIAKTHYECKOTO 06CTyKUBAHUS
CHEIHAIH3UPOBAHHOM Meben

IIpunoxenue 1 na 27 1.

Pabouyro mporpammy cocrapm:
KaHAUIaT XUMHYECKHX HayK,

A H. Baprines

7B
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ITpunoxenue 1

MunncTepeTBo celbekoro xo3srcTsa Poceniickoit ®enepariiy

DenepanbHoe rocy1apcTBeHHOE GIOPKETHOE 06PA30BATENBHOE YUPExK ICHHE
BBICIIEr0 00pa30BaHus
«Cankr-IlerepOyprexuii rocy 1apcTBeHHBIH YHUBEPCUTET BETEPHHAPHOM
MEIUITITHED)

Kadenpa Heoprannyeckoit xumuu u 6HopU3HKH

OOHJI OHEHOYHBIX CPEJICTB
TEKYIIero KOHTPOJIsI/POMEXKYTOYHOMH aTTecTaluu 00y4alomuXxcs
npu ocsoennu OITOII BO, peanusyrwomeit ®I'OC BO

10 JUCHHUIIIIHHE

«PU3NKO-XUMHWYECKHUE METOJbI AHAJIU3A»
Y poBeHb BHICILIETO 00pa30BaHMs
BAKAJIABPUAT
Hanpagnenune nogrorosku 06.03.01 bBuosorus
ITpoduns Buoskosiorus
OuHnast popma 00yueHus

['on Hauana noxaroroBku - 2025

Canxkr-IletepOypr
2025 r.



ITACIIOPT ®OHJA OHEHOYHBIX CPEJCTB

Tabuauuna 1
KouTtponmmpyeMsie pazienst
®opmupyeMbIe Onenovnoe
Ne TEMBI
KOMIIETEHIIUH ( ) CPEeACTBO
JUCLUTITHHEL
1 Pasnen 1. OcnoBel ¢usuko- | Koyoksuym,
' IIK-2 CriocoGen MPUMEHSAT | yynvyveckix METOIOB aHAMH3a | TecTbI
Ha DpaKiais MPHEMBL | Pasnen 2. Kiaccudukamnus
COCTaBJICHUS Hay4yHO- Komnoksuym,
2. (OU3UKO-XHMHYECKHX METOIOB
TEXHUYECKHX OTYETOB, 0G30POB, | puvoriinn TECTR
aHATMTHYECKHX Kapr 5§ =
T ——— p3am1001< Pazgen 3. KauectBennsiit | Komtokeuym,
> | aHanmu3. Knaccuduxarus TECTHI
4 u3jarare B KPUTHHCCKH ['pasnen 4. KonuuecTBeHHBIH Konnoksuym,
© | aHaIM3HpOBaTh MOIYHACMYIO | o hanus Knaccuduxanus TECTHI
H
MHQOPMALIIO M HPeCTABITE Paszgen 5. Ontuyeckue MeToBI
€3yJIbTaTEI II0JIEBBIX
5 ia 6)(; ATODHEX  BHOMG 1| ananmsa. Knaccuduxanus, | Kommoksuym,
. U4
PATIPIED CCKUX | \erommka IIPOBEJICHUS OIIbITA, | TECTHI
UCCIIEIOBaHHIA, pHMeHeHHe
IIK-2.1 3naer mopsAmoK
PR Paznen 6.
yyeTa JIaHHBIX H COCTaBJIEHHs (B OTO3MEKTPOKONOPHMETPHS
OTYETHOCTH o OXpaHe ’ Konnoksuym,
6. . Knaccuduxanus, METOIMKA
OKpYXKaIOLIeH Cpebl. IpOBENeHHS omuira. | TECTE!
[MK-2.2 [Ipumenser A — ’
COBPEMEHHBIE HH(OPMAIMOHHbIE
Paznen 7. Cnexrpodoromerpus.
TEXHOJIOTHH H
Knaccuduxarus, Meroauka | Konnmoksuym,
7. | cHenHaTH3HPOBAHHEBIE IPOTrPAMMBI
IIPOBEICHHS ONBITA, | TECTHI
s 00paboOTKM — MONMYyYEeHHBIX el
JIAHHBIX W TIPOBEJCHHS  HX P
5 Pasmen 8. Pedpakromerpus.
HOUH(PAPMATHOHHOTO ARAIINSS; Knaccuduxarus Meroauka | Kosnoksu
8. IK-2.3 Anamusupyer L, A s
IIpOBEICHUS OIBITA, | TECTHI
JaHHBIC M COCTABISET HaywHO- | . ——
TEeXHHUYECKHE OTYETHI. Pp 9 C K
asnen . BHeHue | Kommokeu
4 —— Smohlesn on’rfx ec Bapz.rl TECTh ™
YECKUX METOJIOB aHAJIH3a 1
UCIIONIB30BaTh  MeTonbl  cOopa, P 10. TIK =
10 00paboTKH, CcHCTEMaTH3aLUH | KaS,IIEH + (- CHIEKTPOCKOTIHA, Konnoxsuym,
" | npexcraBieHus TIOJIEBOM " ACCRDIRATH, METORHER, | o
aGopaTopHOH undopMarmH, ngBenelHleg OIIBITA, IPOBEJICHHE
IPAMEHATh HABRIKK paboTsr ¢ | & ooAcl L. JICKTPOXUMHHCCKHE
1 COBPEMEHHBIM  00OpYyIOBaHHEM, EGTOILH CHIII: Konnoksuym,
" | aHaIM3HPOBATH MIOJTyYEeHHEbIE NIACCHUKAIIHA, MCTOIHKA | o T
DE3YJIbTATHL. IIPOBEICHHUS OIIBITA,
OIIK-8.1 Hcnonsayer | LPUMCHCHHC T
OJUIOKBHYM
12. |Meromsl  cOopa, 00paboTKH, | Pasgen 12. [Totenumomerpus s
CHCTEMaTH3allMM U MpeICTaBIeHU] IECLH]
momerodi  u  maGopatopHoii | Pasnen 13. pH —  merpus.
13, | madopmarmu Knaccudukanus, MeToauKa | Komnokeuym,
OTIK-8.2 Tpumensier | POBEICHHS OTBITA, | TECTHI
HaBBIKK PabOTHI ¢ COBpeMeHHbM | [LPHMCHCHHE
. obopynoBanuem u amammsupopare | Pasnen 14, HMonomerpms. KoJuokBuyM,
14. Knaccuduxanus METOJIMKA
II0JIy4E€HHBIE PE3YJIbTATHI uxarus, A TECTHI
IIPOBEICHUS OIlbITA,




IIPUMCHCHHE

Pasmen 15. Pagmomerpuyeckuii
aHau3. Knaccuduxanus, | Komtoksuym,

o METO/IUKA TPOBENECHUS OIIBITA, | TECTHI
[IPUMEHEHH
16. Pasznen 16. | Kommokeuym,
XpomaTorpauuecKuil aHaJIu3 | TECThI
Paspen 17. BymaxsHas, rasopas,
1% KHIKOCTHAs M KalelspHas i
TECTEI
XpomoTorpadus
Pasgen 18. HHHOBanuMoHHBIE
18. METOABI B (PU3MKO-XHUMHYECKHX Komnoksnyn,
TECTHI
METOAxX aHaIM3a.
IIpumepHbIii nepeyeHb OLEHOYHBIX CPeJCTR
Tadauna 2
No Haumenosanwue KpaTkas XapakTepHcTHKa OIEHOYHOTO [Tpencrasnenue
OLIEHOYHOT'O cpencTaa OLIEHOYHOTO CPEJICTBA
cpescTBa B hoHze
L. CpencTBO KOHTPOJIS YCBOEHUS YIeOHOTO
MarepHaja TEMBI, pa3jieNa Wi paszesion Bonpocs! mo
JMUCLHIIIHHE], OPraHU30BaHHOE KaK yueOHoe TeMam/paszienam
Komnoxsuym 3aHATHE B BUJIE cobeceoBaHus JUUCLHIUTHHBI
IIpernoiaBaTens ¢ 00yJaromuMu
2 CucTeMa cTanIapTH3HPOBAHHBIX 3a/JaHUH,
[I03BOJIAIONIASA aBTOMATH3UPOBATh @oHJ TECTOBEIX
Tecr npoueaypy 3amaHui
HU3MEPEHUS YPOBHS 3HAHUH U YMEHMUI
obyuaromierocs
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3. IEPEYEHb KOHTPOJIbHBIX 3A,I[A‘_HI/II71 1 UHBIX MATEPHAJIOB,
HEOBXOMMBIX JIUIsI OHEHKH 3HAHUIA, YMEHHUH, HABBIKOB M OIIBITA
JAEATEJBHOCTH

3.1. TunoBeIe 3aJaHUA VIR TEKYIEro KOHTPOJIS VCHEBAEMOCTH

3.1.1. Iepevens BoNpocoB K KOJIJIOKBHYMY

Bonpocer ona oyenxu komnemenyuu:

IIK-2 Cnocoben npuMeHsTh Ha NPaKTHKE NPHUEMBI COCTABJIEHUS HAYYHO-TEXHHYECKHX
OTYETOB, 0030pPOB, AHANMTHYECKHX KAPT M MOSCHUTETHHBIX 3aIUCOK, U3JIaraTh M KPHTHYECKH
dHATM3MPOBATE  NONYYaeMyl0 MH(OPMAlMIO U IPEICTAaBIATh PE3YNBTATH MONEBBIX U
11abopaTOPHEIX GHOJIOrHYECKUX HCCIIe[OBAHMIA;

[IK-2.1 3Haer mopsnox ydeTa NAHHBIX M COCTaBJICHHS OTYETHOCTH [0 OXpaHe
OKpY’XKarollel Cpebl.

[1K-2.2 [Ipumensier COBpEMECHHBIE HH(pOpMaIHOHHbIE TEXHOJIOTHH H
CHCIHAM3UPOBAHHEIC TIPOrPaMMBI [Isi 06pabOTKM MOMYYEHHBIX NAHHBIX M IIPOBEIECHHS HX
OroMH(pOPMAHOHHOrO aHATH3A,

[TK-2.3 AHanusupyer JaHHbBIE H COCTABIISET Hay4YHO-TEXHHYECKHE OTYETHI.

OIIK-8 CnocoGeH HCHOTB30BaTh METOMIbI cbopa, 00paGOTKH, CHCTEMATH3AIMH U
NPEACTAaBICHUS TONEBOX M J1abopaToOpHOM HH(POPMALMH, NPHMEHSATH HABBIKH paboTher ¢
COBPEMEHHEIM 000pYIOBaHHEM, aHAIIN3UPOBAT MONYIEHHBIE PE3yNbTATEHI.

OIIK-8.1 Hcnone3yer Metonsl c6opa, oGpaboTky, CHUCTEMaTH3allud M TpeACTaBIIEHHS
TI0JIEBOH H J1abopaTOpHO# HH(popMaLuy

OIIK-8.2 IIpumeHsieT HaBBIKH paboThI C COBPEMEHHBIM 000pPYI0BAaHHEM M aHAIM3UPOBATDH
TOJTy4YEHHBIE Pe3yJIbTAThI

3ananmue 1. IIpoToaurnyeckue paBHoBecus. Berumenenne pH.

1.1 Beraucnute pH crepyrowmero pactsopa 0,4 % THJIPOOKCH/IA HATPHS, INTOTHOCTE 1,002 r/em3
1.2 Beruncnute pH crenyromero pactsopa 0,74% THJIPOOKCH/IA Kaylks, ToTHOCTE 1,004 r/em3
1.3 Beruncinre pH ciestyrommero pactsopa 0,1M a30THCTO# KHCIIOTHL

1.4 Beruucnure pH cienyrommero pactsopa 0,2M IHAHHCTOBOAOPOIHON KUCIOTEI

1.5 Berauciuate pH cnenyromero pactsopa 0,01 M MypaBbHHO#M KHCTOTEI

1.6 Beruncnure pH crenyromero pactsopa 0,1 M derona

1.7 Boruncnute pH crepyrommero pactsopa0,02 M GeH3oHHOM KHCIOTEL

1.8 Beruncinre pH crenyromero pactsopa 0,1 M rumpokcriamuna

1.9 Beraucnure pH crnenyromero pacrteopa 0,2 M anununa

1.10 Beruuciure pH cpesst B B 0,1 M pacTBope 1uaHnia Kajius

1.11 Boraucure pH cpenst B B 0,1 M pactsope cynb(duTa HATPHS

1.12 Berauciure pH cpesier B 8 0,1 M pactrope rumpocyisdura HaTpHs

1.13 Beraucnure pH cpenst B B 0,1 M pactBope kapGoHara HaTpus

1.14 Beraucnure pH cpenst B B 0,1 M pactrope ruapokapboHara HaTpus

1.15 Beruncnure pH cpesst B B 0,1 M pacTBope kapGoHaTa aMMOHHMS

1.16 Beruncnure pH cpesst B B 0,1 M pacTsope (pochata Harpus

1.17 Beraucnure pH cpepl, eciu nasecky 0,05 r muTpata aMMoHHS pacTBopuiu B 100 Mt
pacTBopa

1.18 Beruncnute crenens quccornmamnuy 8 0,01 M pacTBOpE a30TUCTOM KHCIIOTBI

1.19 Berauciure crenens muccounanuu B 0,01 M pacrsope YKCYCHOM KHCIIOTBI

1.20 Beruucnure crenens aucconuammu B 0,01 M pacTBOpEe CUHUILHOU KHCJIOTHI

1.21 Beruncnure crenens aucconmanuy B 0,01 M pacTBOpE THAPOOKCHAA AMMOHHS

1.22 Berauciute crenens nuccommarmu B 0,01 M pacTBope aHuuHa

1.23 Beruuciute crenens auccomuammu B 0,01 M pacTBope rHapoxcuiaMuna



1.24 Beraucnure KakylIylocs cTeeHp AUCCOLUALHH B 0,5 M pactBope CoISIHOM KHCIOTE! IpH
pH 0,37

1.25 Beruciute Kaskyniylocs CTeNneHb QUCCOHAIHH B 0,5 M pactBope ruzpookcua Kamms npu
pH 13,5

1.26 Beraucure pH cMecu, conepskatiei paBHEIE 00BEMBI 5% PacTBOPOB YKCYCHOI KHCIIOTHI X
€€ HaTPHEBOH CoH

1.27 Beruucnure pH 0,001 M pacTBOpa ruIpOOKCHIa aMMOHHS B ipucyTcTBur 0,1 M pacTBopa
XJIOpH/1a aMMOHHS

1.28 Berauciure pH 0,01M pactBopa if01HOBaTHCTON KHCIIOTEL (HIO) B npucyteruu 0,1M
pactBopa ee conu (NalO)

1.29 Berancimre pH cMecn aMMuaka 1 XJI0OpHIa aMMOHHS, €CJTH OHa npurorosiena u3 0,1 M
PacTBOPOB 3THX BEIIECTB B OTHOLIEHUH 1: 9

1.30 Beruucmure pH cmecu, ecmu x 200 M 0,1 M pactBopa NH4OH no6asuts 2,14r xnopuma
aMMOHH.

3apanue 2. Homenknarypa.
JlaiiTe onpenenenne MeTonaM aHaAH3A.

3apanue 3. KauecTBennblii ananus

3.1 TloueMy OTKpBITHE KAaTHOHA KAJIHS ruaporaptparom Hatpus NaHC4H406 nomxuHo
IIPOBOAUTECA B HEHTpaNbHOMN cpene? Hamuumre ypasHenue peakiuu

3.2 [loyemy ocaxxnenue katuona Na+ B Buje AuruapoantMoHaTta Hatpusa NaH2SbO4 momxno
TIIPOBOAUTECS B HEHTPAIBHOM, & He KHCIIOM WIIK IEN0YHO# cpenax?

3.3 Iloyemy mepen OTKpEITHEM KaTHOHA K+ He06X0HMO yaansaTe kKatuon NH4+ ?

3.4 Tlpu nefCTBHH rPYNIIOBOTO peakTHBA HA KATHOHEI BTOPO# I'pyIINBI NOTYYaKOTC OCAIKH —
XJIOPHARI COOTBETCTBYIOMMX KaTHOHOB: AgCl n PbCI2. KakoBa pacTBOPMMOCTE XJIOPHIOB B
BOJIE M KaK 3TO HCIOJb3yETCs B aHAIH3E?

3.5 KakoBa poJib a30THO# KHCIIOTEI IPH OTKPBITHH KATHOHOB cepebpa?

3.6 Kaxue npostykTsI peakinu 06pasyloTcst IpH B3anMOIeHCTBHU xyopuaa prytu (I) ¢
PacTBOPOM aMMHakKa? Y KaXKHTe HX XHMHUYECKHE (OpMYIIEI

3.7 Kak MOXKHO pacTBOPHTE 0Cafiok cymb(ara Gapus?

3.8 Kaxoli ocaZiok BBIQJIET IIEPBBIM, €CIIH K HCCIIEyeMOMY pacTBOpY, COAEpIKAIEMY KATHOHBI
Gapusl, CTPOHIMS U KaJIbLKS B PABHBIX KOHIEHTPALHSIX, IOCTEIEHHO NPUJIMBATh PaCTBOP CEPHOM
KHUCJIOTBI?

3.9 Comn kakuX KaTHOHOB OKPALIMBAIOT ILTAMS Fa30BOi TOPENKH B KENTO-3¢CHbIN IBET?

3.10 Kakas peakiust OTKpPbITHS KATHOHA KAJIbLHS SBISETCS CeICKTHBHON?

3.11 Kak nnpoBomuTest OTKpBITHE KaTHOHA Gapus B NPUCYTCTBHH KATHOHOB CTPOHIIUS ¥ KAIBIUA?
3.12 Kak noBEICHTb YyBCTBHTENEHOCTD PeaKIUy 0OHapy)KeHHs KAaTHOHA KaJIbI[Usl CEPHOM
KHMCIIOTON?

3.13 Kak MOxHO 0OBACHUTH aHATUTHYECKUH (KT BEITATEHHS 0canKa IIpH 00aBIeHUH
alleTOHa K THIICOBOM Boje?

3.14 Kak oT/1enuTh KaTHOHBI 2 TPYNIBI OT KATHOHOB | M 3 aHATHTHYECKHX rpynn?

3.15 Jle¥icTBHEM KaKOro peareHTa MOKHO OTHEIHTh KATHOHBI 3 aHATHTHYECKOH IpYNIEBI OT
KaTHOHOB IIEPBOH IPyMIBI?

3.16 IloxbepuTe HECKONBKO OKUCIHTENE!H, KOTOPHIMU MOXHO OKHCIIMTH KaTHOHE! Cr3+ B
CrO42- i B Cr2072-.

3.17 Ha xakue anaIuTHYECKHE IPYIIIBI MOKHO Pa3eNTh AHHOHBI 10 HX OTHOLICHHIO K JBYM
PEaKTHBaM: Xopuny bapus u HUTpary cepebpa? Ilouemy IPOBOAAT PEaKIMH ¢ XTOPHAOM Gapus
B HEHTPAIBHON WM CIIa0OIENT0UHOM cpelle, a ¢ HUTPaToM cepedpa B IPUCYTCTBHH a30THOM
KHCJIOTHI?



3.18 Ha xaxue rpynms! MOXKHO pa3/ie/uTh aHHOHBI HA OCHOBAHHH WX OKHCIUTEbHBIX HIIH
BOCCTaHOBUTENBHBIX CBOUCTB? Kakue peakTHBBI HCIIONB3YIOTCS B 3TOM CIIyYae B KA4ecTBE
IPYIIOBEIX?

3.19 Kakue aHMOHBI HE MOTYT PHCYTCTBOBATH B CHIILHOKHCIOM pactope?

3.20 Kaxnm peareHTOM H B KaKHX yCIIOBHSAX MOJKHO OGHAPYKHTH KapOOHAT- AHHOH?

3.21 Kakue u3 KaTHOHOB B PaCTBOPE OKPAIICHEI?

3.22 Kako# KaTHOH NPUCYTCTBYET B PaCTBOPE, €CIH TIPH JIOOABIEHHH K peakLMOHHOMN cMecH
po/laHH/ia aMMOHHS ¢ M30aMHIIOBBIM CIIMPTOM 00pas3yeTcs KOJBIO, OKPAlIEHHOE B APKO-CHHHIA
1BeT?

3.23 Kakumy XMMHYECKUMHU CBOMCTRAMM 0GIIANAIOT TAPOOKCHIBI 6-0i aHATMTHUECKOH IPyIIIbI
KaTHOHOB?

3.24 Hanuune xakux KaTHOHOB BO3MOYCHO B PACTBOPE, €CITH MIPH JIEHCTBAM LIETOYH HA
PEAKIIHOHHYIO CMECh, COMEPIKAINYIO KATHOHBI 5 aHAIUTHYECKOM FPYIIIE], BBIIAAeT GeTbIii
ocalok?

3.25 Kaxkyto poib B CHCTEMATHYECKOM XOJI€ aHAIM3a CMECH KATHOHOB 5 IPYIIIBI HIpaeT
[IEpEKUCH Bogopoia?

3.26 MO>HO JI OTKDBITH KaTHOH Mg2+ IIpH 0HOBPEMEHHOM IIPUCYTCTBHH B PACTBOPE KATHOHA
Fe2+? Oter nosicuure.

3.27 lloyemy noGaprneHue XNOpHIa aMMOHHS CII0COGCTBYeT pacTBopenmio Zn(OH)2?
[IpuBenuTe ypaBHEeHUs peakimii

3.28 IlonGepuTe OKUCIUTEND, OMPEENHTE CPEly U COCTABHTE YPABHEHUS PEAKLIH OKHUCIIEHHS
HOHOB Mn2+ B MOHEBI MapraHieBo# KHCIOTHL.

3.29 Cpasuute AI(OH)3 u Zn(OH)2. Kaxoit 13 5THX I'MAPOOKCH/IOB BEITANAET B 0CA/IOK PAHbLIE
IIPH OCTOPOKHOM N00ABIECHUH EKOT0 HaTpa K PacTBOPY, COAEPIKALIEMY OJUHAKOBBIE
KOHIIEHTpAIHH KaTHOHOB?

3.30 Ha xaxue rpynibl MOXHO pa3IeUuTh AHHOHbI HA OCHOBAHHH MX OKHCIIHTEIBHO-
BOCCTaHOBHTEJIbHBIX CBOMCTB? Kakue peakTHBBI HCIIONB3YIOTCS B 3TOM CJIydae B KadecTBe
IPYNIOBBIX?

3ananue 4. PackpoiiTe cireayiomue noHsiTHS U BONPOCKI

4.1 3akoH neficTBHS Mace, TPaHUIBI €r0 NPUMEHUMOCTH. KoHCTaHTa paBHOBECHS, pABHOBECHEBIE
KOHLIEHTpaIHu

4.2 ConpsixeHHbIE IPOTOTUTHI. CBSI3b KOHCTAHT PABHOBECHH CONMPSIKEHHBIX KUCIIOT U
OCHOBaHHIA.

4.3 Monnoe npoussenenne Bojsl. KoHcTanTa aBTONpOTONMM3a BOIBL. XapakTepHCTHKA
KHCJIOTHOCTH PacTBOpa.

4.4. AxtuBHOCTB KO3 HIHEHT akTuBHOCTH. VloHHas cuna pacTBopa

4.5 Koncranra ruiponu3sa, cTeneHb ruapoin3a. CBsi3b KOHCTAHTEI THAPOIN3a C HHBIM
IIPOM3BE/IEHHEM BOJIBI

4.6 Cpoiicta OydepHbIX pacTBopoB. MexanusMm 6ydeproro Bosjeiicteus. O6nacth
OydepupoBaHus.

4.7 PacTBOPUMOCTD; (haKTOPEI, BIHSIOIIHE Ha PACTBOPUMOCTE BEILECTBA.

4.8 ®u3nueCKHil CMBICI IPOU3BEICHHS PACTBOPUMOCTH, IUII KaKuX Leliell ucronssyercs I1P?
CBsI3b IPOU3BEACHHS PACTBOPHMOCTH MAJIOPACTBOPHMOTO COE/HHEHHS ¢ €0 PACTBOPUMOCTEIO.
4.9 VcnoBus BeIIaeHUA 0CaJIKa; YCIOBHS PACTBOPEHHS MAJIOPACTBOPHUMBIX COEIHHEHHUI.
Brusinve Ha pacTBOPUMOCTE OCAIKOB IIPUCYTCTBHSL B PACTBOPE CHIILHBIX KMCIIOT, IPOLIECCOB
KOMILIEKCO0Opa30BaHMs M OKHCIIEHHS-BOCCTAHOBIICHHUS, & TAK)KE H3MEHEHHUS TEMIIEPATyPBI U
IIPUPOJILI PACTBOPUTEIIS.

4.10 Conesoit a¢dekr, ero BiIusHUE HA PACTBOPUMOCTh OCAIKOB

4.11 Bnusanue 0JHOMMEHHBIX HOHOB Ha PACTBOPHMOCTE OCAJIKOR

4.12 Peaxuuu xomiuiekcoo6paszoBanus. KOMIUIEKCHI KATHOHHOI'O U aHHOHHOTO THIIA.
Homenknatypa



4.13 KoHcTaHTa yCTOHYIHBOCTH KOMILIEKCOB B pacTBOpe, paBHOBECHBIE KOHIEHTPALUH
KOMILTIEKCO00pa3oBaTes U JIMrauaa

4.14 CBA3b KOHCTAHT yCTONYMBOCTH M HECTORKOCTH KOMILIEKCOR B pacTBoOpe. Jlucconuanus
KOMIUICKCHBIX 3JIEKTPOJIMTOB, JUCCOIHALINSI KOMITJIEKCOB

4.15 MackupoBKa LEHTPAIBHOTO HOHA 1 pa3pyLIeHUE KOMILIEKCOB

4.16 OKHCIHTENEHO-BOCCTAHOBHTENBHBIE CBOMCTRA BEIIECTBA. DJIEKTPOIHbIN MTOTEHITHAT
4.17 CrannapTHBIH BOSOPOIHEII ANEKTPoa. OU3HUECKHI CMBICT OKHCIHTEIBLHO-
BOCCTaHOBHUTENEHOH IOy peaKIuy.

4.18 Tpenckaszanue OCyIIECTBUMOCTH OKHCJTUTENIbHO-BOCCTAHOBUTEIIBHBIX PeaKIHii

4.19 KoHcTanTa paBHOBECHS OKHCITHTEIBHO-BOCCTAHOBUTELHO peaknuu. PakTopsl,
BJIMAIOIINC HA KOHCTAHTY PAaBHOBECHS PEOKC-CHCTEMBL

4.20 PeanbHbIi OKUCIIMTEIBHEI IOTEHLMa TToaypeakuuu. Biusiue pH cpenwr.

4.21 Knaccudukanus opraHuyeckux COEJTHHEHHUH, MCIIONIB3yEMBIX B KAYECTBE aHATHTHYECKIX
peareHToB

4.22 Crpoenue 1 XHMUYeCKas peakHOHHAS CIIOCOGHOCTS OPraHHYCCKUX aHAJIUTHYECKHX
peareHToB

4.23 OyHKIHOHATBHBIE AHATTUTHYECKIIE TPYNIIEI ¥ QHATMTHKO-aKTHBHBIE IPYIIIIE B
OpPraHHYeCKUX peareHTax

4.24 IlpumeHeHne OPraHUYecKuX PEAreHTOB B KAUECTRE HHJTIKATOpoB. XpoMo(opHEIE U
aYKCOXPOMHBIE IPYIIIEI AaTOMOB.

4.25 TIpenmer, 3amaun 1 METOMb KAYECTBEHHOIO aHanusa

4.26 Ilpenmer, 3a1a4d U METObI KOTHMYECTBEHHOIO aHaJIH3a

4.27 CymHOCTh METOJIOB pa3/ie/ieHus ’ KOHIIEHTPHUPOBAHHS

4.28 [TorpenrHoCT! NPy KONHYECTBEHHOM ompejieieHHH. Pa3bpoc pe3yabTaToB MoBTOPHBIX
ornpenenenuit. Ciy4aiiHpie MOrpenHOCTH, BOCTIPOM3BOIUMOCTE METOIA.

4.29 CriocoGb! BEINONHEHNS AHATHTHYECKHX PEAKIHi, THIIBI PeaKIuii, YyBCTBUTEIEHOCTD
peakIuit

4.30 Bydepnrle cuCTeMBI, HX 3HAYEHHE B KAYECTBEHHOM aHAIH3E

4.31 B 4yeMm 3aximodaercs MoATOTOBKA BEIIECTBA K aHaJIu3y

3ananue 5. Meroapl anajm3a (oTBET MosicHMTE)

5.1 Kakue MeTozIb! aHaIM3a OCHOBAHB! HA HAGIIOIEHHUH (usmdeckux sBIeHuit, MporcxoNIIMX
IPH XUMHYECKUX PEaKIHIX?

5.2 Kaxue METOJIBI aHAIM3a OCHOBAHEI Ha 06pa30BaHIy XapaKTePHbBIX COCAHHEHHUH,
IOJIy4arOIUXCS B PE3yNBTATe XUMUYECKHX peakIiuit?

5.3 Kakue MeTo/1bl aHAIM3a OCHOBAHBI Ha CYIIIECTBOBAHUH OIPE/IETICHHBIX 3aBHCHMOCTEH MEX/Ty
(u3HYeCKUMH CBOMCTBAMH BEIIECTB H HX XHMHUECKHUM COCTaBOM?

5.4 Kakue METOIBI aHAJIN3a OTHOCATCS K ONTHYECKHM?

5.5 Kakue MeTO/(bI aHAHM3a OTHOCATCS K JIEKTPOXUMHYECKHM?

5.6 Kakue MeTo/IpI aHAIIM3a OTHOCATCS K AUCTHILISIIMOHHBIM?

5.7 Kakue METO/IbI aHATH3a OTHOCATCS K METOJAM pa3/ielIeHus?

5.8 Kakie MeTo/1bl aHaIIH3a OTHOCSATCS K METO/IAM KOHIIEHTPHPOBAHUS?

5.9 B ueM cOCTOUT CYIIHOCTE METOA OCaMXKTCHUH?

5.10 B 4eM COCTOMT CYIIHOCTH METO/A SKCTPAKIHA?

5.11 B 4eM COCTOMT CYLIHOCTE METO/1a TOHKOCIORHOM Xpomatorpaduu?

5.12 B 4eM cOCTOUT CYNIHOCTL METONA AUCTHILIALMH?

5.13 B 4eM COCTOUT CYIIHOCTh METOAA NEKTPONHTHYECKOTO 0CANKICHHS?

5.14 B 4eM COCTOHT CYIHOCTH MeTO 1A BHYTPEHHETO 3IIEKTPOJIH3A?

5.15 B 4eM coCTOMT CyIHOCTE 3MeKTpodopesa?

5.16 B 14eM COCTOMT CYIHOCTE MeTO/1a MEMGPAHHOI bunsTpanun?

5.17 B 4eM COCTOMT CYIIHOCTE MeTOIa ceuMeHTaIuu?

5.18 B ueM COCTOMT CyLIHOCTH MeTOA YIBTpaLeHTPH(YTHPOBAHUs?



5.19 B 4eM COCTOMT CYIIHOCTh METOA 0CMOCa?

5.20 B 4em cocToMT cymHOCTL MeToa (roTarmu?

5.21 B 4eM COCTOHT CYIHOCTH IPABUMETPHYECKOTO METO/1a?

5.22 B 4eM cOCTOMT CYIHOCTE TUTPHMETPHUECKOTO MeTO1a?

5.23 B 4eM COCTOUT CYIIHOCTh (POTOMETPHYECKHX METOI0B?

5.24 B 4yeM COCTOMT CYLIHOCTE METO/Ia MOTEHIIUOMETPHU?

5.25 B yeM COCTOUT CYIIHOCTE KYJIOHOMETPHYECKOr0 METOa?

5.27 B 4eM COCTOHT CYIIHOCTh JIOMHHECLEHTHEIX METONOB aHA/H3a?

5.28 B ueM cOCTOHT CyIIHOCTH PEHIe€HOCTIEKTPAIEHOT'O METO1a aHaIu3a?
5.29 B 4eM COCTOUT CYLIHOCTH KOHJIYKTOMETPHYECKUX METOOB aHaI13a?
5.30 B 4em cOCTOMT CyIIHOCTE METOIA KONOHOYHO Xpomarorpapuu?

5.31 Kakue nporecch! mpoTeKaroT HpH HCIOIb30BAHHH METOIA OCAKACHUSA?
5.32 Kakue npornecch! IpoTeKaioT IpH HCIIOIE30BAHUY METOA 9KCTPaKIHK?
5.33 Kakwue nporeccs IpOTEKalOT IPH HCIOIb30BAHHH METOIA JUCTHIUISILAYA U OTTOHKH?

3ananue 6. Meroan! ananu3a (pa3BepHyTHIi 0TBET)

6.1 I'paBumerpuyecknit Meron. Knaccudukarnms IPaBUMETPUYECKHX METOJOB aHANN3a (METO
OTTOHKH, METOM OCAXK/IECHHS).

6.2 DnektporpaBumeTpus. Cxema ycTaHOBKH i dIEKTpoaHalu3a. BuyrpeHHui anextponus.
6.3 KauecTBeHHBIE H KOJIMYECTBEHHbIE XapPAKTCPHCTUKH XpoMarorpamMM (BBICOTa, IIHPHHA,
TJIOIIANE [IHKA, BPEMS Y Iep)KHBAHHS).

6.4 Oxcrpakims. OCHOBHBIE KOIHYECTBEHHBIE XapaKTEPHCTHKH 9KCTpaKIIHH.

6.5 ATOMHO-a6COPOLMOHHBII CTIeKTpaNbHEIH aHanu3, KomuuecTBeHHbIC OIpEeEICHHS.

6.6 Ilotennmomerpus. Ypasuenue Heprcra. Cxema YCTaHOBKHM Ul NOTEHIIHOMETPHYECKHX
H3MEpEeHUH.

6.7 Boneramnepomerpus. Knaccupukanus. [lonaporpadus. Kayectsennnie u konudecTBeHHBIE
XapaKTEPHCTHKH IOJIAPOIPAMM.

6.8 AMnepomeTprieckoe TuTpoBaHue. KpuBbIe aMIepOMETPHIECKOro TUTPOBAHHS.

6.9 KynoHOMeTpHs NpH IOCTOSHHOM KOHTPOIMPYEMOM IOTEHIHALC, Kynonomerpus mnpu
NOCTOSTHHOH KOHTPOJIUPYEMOI CHIIE TOKA.

6.10 MeTton rpagynpoBouHoro rpaduka.

6.11 Meron crannapToB (MeTon cpaBHEHHS).

6.12 Meton no6aBok.

6.13 MeToat OrpaHHYMBAIONIMX PACTBOPOB.

6.14 OcHOBHOH 3aKOH NOIJIOMIEHUS. 3aKOH Byrepa-Jlam6epra-bepa.

6.15 ludpdepennuansuas poromeTpus.

6.16 Beicokoaddexrupnas sxunkocTHas xpomatorpapus (BIXKX).

6.17 KonayKTOMETpHYECKHI METO)| aHAIH3A.

6.18 BrIcoko4acTOTHOE THTPOBAHHE.

6.19 MonooGmeHHast xpomarorpadus.

6.20 MonoMeTpuyeckuii METOJ| aHANH3A.

6.21 Kynonomerpus.

6.22 DieKTporpaBUMETpPHSL.

6.23 T'a30-xuxoctHas xpomarorpadpus (IKX).

6.24 I'enb-xpomaTtorpadus.

6.25 bymaxHast xpomaTtorpadus.

3.1.2. Tectnl

Tecmuwr Ona oyenku komnemeHyuu.
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[IK-2 CIOCOGHOCTBIO MPHMEHATh HA MpPAKTHKE IPUEMBI  COCTABIIEHHS HAYYHO-
TEXHHYCCKHX OTYETOB, 0030POB, aHATUTHYECKUX KapT W MOSCHHTEIBHBIX 3AlUCOK, H3NAraTh 1
KpHTHICCKH aHATH3MPOBATD MONYYacMyl0 HHYOPMALMIO M TIPEACTABIIATh Pe3yIbTAThl OMEBHIX
H J1a00paTOPHBIX GHOOTHYECKHX HCCIIEN0BAHMIL.

TIK-2.1 3HaeT MOpPANOK y4eTa MAHHBIX M COCTABJICHHS OTYETHOCTH IO OXpaHe
OKPY>KaIOINEeH Cpebl.
I1K-2.2 [Tpumenser COBpPEMEHHBIE HH(OpMaIMOHHbIE TEXHOJIOTHH u

CTCHHAN3MPOBAHHEIC TPOTPaMMBI JUIA 00pabOTKHM MOJYYEHHBIX JaHHBIX H NMPOBEACHHS HX
OroMH(pOPMAIHOHHOrO aHATH3A.

[IK-2.3 AHAIM3UPYET JaHHBIC M COCTABIIAET HAYYHO-TEXHHYECKUE OTUETHL

3AITAHUSA 3AKPBITOI'O THUIIA

33}13“!’151 KOMGHHHPOBaHHOFO THIIA C BLIﬁOpOM OJHOI0 BCPHOIO 0Yn:eTa U3 NPEATOKCHHBIX

BAPHAHTOB
[IK-2.1 3HaeT IOpANOK YydYeTa [aHHBIX H COCTABJIEHHS OTYETHOCTH IO oxXpaHe
OKpY>KaroIEeH CpeJibl.
3ananmue 1.

Ipouumaiime 3adanue u gvibepume npasunvuwiii omeem.
Konnyxromerpus ocHoBana Ha. ..

1) 3Mepennu noTeHnMaNa HHANKATOPHOTO SMEKTPOMA;
2) M3MEpPEHMH HJIEKTPONPOBOIHOCTH PACTBOPA;

3) U3MEPEHHMH KOJIHYECTBA JJIEKTPHUCCTBRA;

4) M3MEPEHHH COTIPOTHBIIEHHS PACTBOPA.

3anuuute Py, M0 KOTOPOH ykasaH BEpHBI OTBET
Otger: 2

3ananmue 2.

Ilpoyumaiime 3a0anue u gvibepume npagunvrwlii omeem.

Bonbramnepomerpus ocHopana Ha. ..

1) H3yYeHHH NOAPH3AMOHHEIX KPHBBIX,

2) HeeNeNOBaHUY CHIIBI TOKA B 3aBUCHMOCTH OT BHEIIHErO HATPSKEHUS,

3) ompeneneHUY KayeCTBEHHOIO U KOJNHYECTBEHHOIO COCTABI BEIIECTB, HE CIIOCOBHDIX
OKHCIIATECS M BOCCTAHABJIMBATLCS;

4)  onpeneneHWM  TOYKM  OKBMBAIEHTHOCTH IPH  HCCIENOBAHUM MYTHBIX
TEMHOOKpAIIIEHHBIX PACTBOPOB.

3anuimuTe Py, MOI KOTOPOH yKasaH BEPHBI OTBET

Ortger: 2

3aganue 3.

Ipouumaiime 3adanue u evibepume npasunvhwiii omeem.

Xpomarorpadus — 310 ...

1) MeTox anany3a BeIIECTB 110 MOKA3aTENO MPeIOMIICHHS,

2) MeTO pa3eieHHs U aHAIM3a CMecel BEIECTB 110 X copOIHMOHHO# CIOCOGHOCTH;

3) MeTo/1 aHaNIHM3a BEILECTB IO UX CIIOCOOHOCTH OTKIIOHSTE 1071 PU30BaHHBbIH J1yy;

4) MeTon aHaiM3a, OCHOBAHHBIA HA IOTJIOLIEHHIT BEIIECT:IMH 3JIEKTPOMarHUTHOT'O
H3TYYEHHSI.

OrtgeT: 2
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3a;1amm KOMﬁHHHpOBﬂHHOFO THIIA C BblﬁOpOM HECKOJIBKHX BCPHBIX OTBETOB H3
NPEAJIOKEHHBIX BAPHAHTOB

3ananue 4.

Ipouumaiime 3adanue, evibepume npasunbnvie omeemoi.

C nmomonpro HOHHO-0GMEHHOM XpoMaTorpadguu MOKHO. . .
1) pa3snensiTh HE3NEKTPOIUTE;

2) oumIaTk XKECTKYIO BOMY;

3) oNpesenATh KOHIEHTPALHIO STHIOBOTO CITHPTA;

4) pa3nensTb 3JIEKTPOIHTHL.

3anuumuTe MUQPEI, 10/ KOTOPBIMU YKa3aHET BEPHBIE OTBETEI
OrtseT: 24

3ananme 5.

lIpouumaiime 3a0anue, evibepume npasutvbHble ONMGENbL.

ATOMHO-a6COPOLHOHHBIH aHAJIU3. . .

1) ocHOBaH Ha HCCIIETOBAHHM CIIEKTPOB ITOTJIOIIEH 5]

2) OCHOBaH Ha HCCIEIOBAHHH CIIEKTPOB MCIYCKAHI1;

3) TpeGyeT HpUMEHEHHS CIELMAIBHBIX JIaMI, KAaTOA KOTOPHIX CHENAH M3 MeTaia,

KOHIICHTPaIHIO KOTOPOTO OIpenesioT;

4) tpeGyeT mepeBo/ia BEIIECTBA B ATOMAPHOE COCTOS I111€ ¢ [10MOLIBIO TUIAMEHH.
3anumuTe MUQPHI, O KOTOPHIMU YKa3aHBI BEPHLIC 1 BETDI
Ortger: 14

33;5[31—1“5[ 3aKpPBITOr0 THNA HA YCTAHOBJICIIIIE COOTBETCTBUA

3ananue 6.

IIpoyumaiime 3adanue u ycmanoeume coomeemcineue.

YCTaHoBUTE COOTBETCTBHE MEX/LY METOLOM AHAII" I M3MEPSCMOM BETHYHHOM
Meroa ananusa HMamepsiesiast Beonamna
A IToTenimomerpus 1 | Cuna toka
b Ammnepomerpus 2 | ConpoTtHicHUe, NPOBOAUMOCTD
B Konnykromerpus 3 |,/ ueKipinicekas TPOHAIAEMOCTh
r Kynonomerpus 4 | I ipskeinie. noTeHI|an

5 | KoziruecTio anekTpruyecTsa

3anummre B TabuIy BEIOpaHHBIE HHGPBI IO COO e 1110111 GYKBAMH.

A b B I

Otset: A4B1B2I'5
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3ananue 7.
IIpouwumaiime 3adanue u ycmanosume coomeemcmeue.
YCTaHOBHTE COOTBETCTBHE MEXKY HA3BAHHEM BETHUMHBI H €& OIIpeeJIEHHEM

Beauuuna

Onpenenenne

A Maccopas ons pactBopenHsoro Bemecrsa | 1

KongecTBo Morteit pacTBopeHHOTO
BelllecTBa B 1 J1 pactBopa

b Mossipaas koHLeHTpanus pacTBopa 2 MoJbHOE COOTHOIIEHHE

PacTBOPEHHOIO BEIECTBA U
pacTBOpHUTENA
B HopManbHas KOHIEHTpauus pactsopa 3 | ConeprxaHue pacTBOPEHHOTO BEIIECTBA
Ha MUJUIMJIMTP pacTBopa

r Tutp pactBopa 4 OTHoIIeHHe MacChl PACTBOPEHHOTO

BEILECTBA K Macce pacTBopa
5 Konuuectro Moneit sxsuBanenTa

BEILECTBA B JINTPE PacTBOpa

3anummyTe B TabNUIly BEIOpaHHEIE LUGPBI 101 COOTBETCTBYIONMMH GyKBAMH.

A b B r

Otser: A4B1B5I'3

3ananue 8.

IIpouumaiime 3a0anue u ycmanosume coomsemcmaue.

YCTaHOBUTE COOTBETCTBHE MEXY HA3BAHMEM U (hOPMYITHPOBKOH 3aKOHA
Hazpanue DopMyJIMpOBKA 3aK0HA

A 3akoH byrepa-Jlambepra-Bapa

1

Ilpu manHOM JUIHHE BOJIHEI ONTHYECKas
IUIOTHOCTE CMECH KOMIIOHEHTOB, HeE
B3aUMOJEHCTBYIOIIMX MEXAY CcoOOM,
paBHA CyMMeE ONTHYECKHX IJIOTHOCTEH
OTJIEJIbHBIX KOMIIOHEHTOB TIPH TOM 3Ke
JUIMHE BOJIHBI

b 3aKoH aJIMTUBHOCTH

Cunma Toka TIONHOH LEMHd [psAMO
nponopioransia 3J{C UCTOUHHKA M

13




00paTHO MPONOPLUOHAILHA TOTHOMY
CONIPOTHUBIICHHUIO IETTH

B 3axon Dapanes

3 | OnHOpPOIHEIE CIIOH OIHOTO M TOrO jKe
BEIIECTBA  OJMHAKOBOH  TOJNIIHHEI
IOTJIOIIAIOT OJHY M Ty e MJOJIOo
NaJAlONIEH Ha HUX CBETOBOM SHEpruu
(Ipn  TOCTOSHHOM  KOHIeHTpaLuH
PacTBOPEHHOTO BEILECTBA)

r 3axoH IlItepua-Bomsmepa

4 | OTHOLIEHHE  KBAHTOBBIX  BBIXOJIOB
bnyopecuenuu ot KOHILIEHTpaITHH
TYIIMTENS. UMEET JIMHEHHBIH ydacTok
IIpY  AMHAMHYECKOM B3aHMOJIEHCTBHH
MOJIEKYJI

[TapunansHOe naBlieHHe HACHIEHHOTO
mapa KOMIIOHEHTa pacTBOpa MPSAMO
IIPOTIOPIIMOHANBEHO €r0 MOJIBHOH JoJie
B pactBope, INpuuéM Ko3hdunuesT
IPOIIOPIMOHAIEHOCTH paBeH
JaBIICHHIO HACBIIIEHHOTO I1apa Hajl
YHCTHIM KOMIIOHEHTOM

3anuuyTe B Tabiniy BEIGpaHHBIE H(PEI IO/ COOTBETCTBYIOIIHUMHU OYKBaMH.

A b B

r

Otset: A3B1B2I'4

3aganue 9,

IIpouumaiime 3adanue u ycmanosume coomeemcmaue.
YcTaHoBHTE COOTBETCTBHE MEXKTY THIIOM aHAIN3A H €I0 KIIACCOM

Tun anammsa Knace

A ["asoxuaxocTHas xpomarorpadus 1 ONeKTpOXUMHYECKHIt
b CrnexrpodoTomerpus 2 OnTnyeckuit

B ITorernnomeTpus 3 Copbunonusie

r TepmorpaBumeTpus
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3anuuute B Tabauny BeiGpanube QP 101 COOTBETCTBYIOLIUMH OYKBaMH.

A b B I

Otset: A3B2BIT'1

3ananne 10.
IIpouumaiime 3adanue u YCMAaHo8ume coomeemcmeue.
VcTaHoBUTE COOTBETCTBHE MEXKIY METOIOM aHAIM3A U €ro XapaKTepUCTHKOH

Meron ananuza XapakTepHcTHKa

A Cnextpoporomerpus 1 Crenens pacceuBaHus cBeTa

b ITorennmomerpus 2 [Tornomnenne MOHOXPOMAaTHYECKOTO

cBeTa
B Pedpaxromerpus 3 Usyuenne sdhexToB npesomaeHus
r ®orometpus 4 [Tornomenue ceeta BuAHMOro
JHana3oHa
5 W3smepenne a5ekTpoXHMHYECKOTo
CHTHaJla

3anumuTe B TabNUIy BEIGpaHHEIE TU(PHI TOK COOTBETCTBYIOLIMMHU OYKBaMH.

A b B r

Otget: A4B5B3172

3aganusa 3AKPBITOr0 THINA HA YCTAHOBJICHHE MOC/IEI0BATEILHOCTH

[1K-2.2 IIpumenser COBPEMEHHBIC HHGbOpPMAIIHOHHEIE TEXHOJIOTHH U
CHCIHATU3MPOBAHHBIC NPOrpaMMBl JUlsi 00palOTKH MONMYYeHHBIX NAaHHBIX H IPOBEJEHHS HX
OuorH(pOpPMaHOHHOTO aHATH3A.

3ananme 11.

Ipowumaiime 3adanue u ycmanosume nociedosamensrocmo.

Pacmonoxwute cramuu crcremaTdeckoro aHamH3a 31eMeHTOB | IPYNIBI B KOPPEKTHOM
IopsAzKe.

1. CMemmBaHKe ¢ HarpeThIMK IIEI0YaMH

2. llenenue Ha Be YacTH

3. lobaBIienue ruApOKCOKOMILIEKCA CYPEMBI
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4. llo6asnenne u3britka docdara
Otgert: 4213

3ananme 12.

Ipouumaiime 3adanue u yemanosume nocnedoeamenbHoOCH®.

Pacnonoxwure cranuu cucrematnueckoro anammsa 21eMeHTORB Il rpynmer B koppekTHOM
HOPSIIIKE.

1. PactBopenue ocajxos

2. To6asnenue cynshara

3. JloGaBnenue xpomara

4. JlobaBnenue mpyccKkoro CHHEro

Otser: 2134

3aganne 13.

IIpoyumaiime 3adanue u ycmanosume nocnedosamensrocms,

Pacrionoxure cramuu cHcTeMaTHUecKOro aHaIH3a snemeHToB III rpynmer B koppexTHOM
HOpSJIKE.

1. PacTBOpeHue ropsyeit Bomoit

2. PacTBOpeHre aMMHaKOM

3. OcaxneHue ¢ XJI0puIaMu

4. Peakius ¢ a30THOH KHCIIOTOI

Otsert: 3124

3ananmne 14.

IIpoyumaiime 3adanue u ycmanosume nocnedosamenvrocme,

Pacrionoxure craqun cuctemaTHueckoro ananu3a seMeHTon IV IPYIIBI B KOPPEKTHOM
HOPSIJIKE.

1. JloGaBnenue nepokcHaa B MEN0UHOM cpene

2. PacTBOpenue menouamu

3. Otnenenue ocanxa

4. JloGaBneHue Xmopyuaa aMMOHHS

Ortser: 1342

3anauue 15.

IIpoyumaiime 3adanue u yemanosume nociedosamenvrocme,

PacronoxuTe cTaiuu cucTeMaTHIECKOro aHATH3a 3IeMEHTOR VI TPYIIIBI B KOPPEKTHOM
HOpSIKE.

1. loGaBienue riepoKcHIa B IMENOYHOM cpese

2. OcaxxeHue ¢ XIopHIaMH

3. JlobaBrenne XJI0pH1a aMMOHUSI

4. Peakiust ¢ a30THOH KHCIIOTOM

Ortget: 1324

3AJAHHUSI OTKPBITOT'O THITA
[IK-2.3 AHanuzupyeT faHHBIE ¥ COCTABISET Hay4YHO-TEXHUYECKHE OTYETEI.
3ananue 16.
Ipouumaiime 3adanue u daiime o6ocrosanbiii omeem

[Touemy OTKpBITHE KaTHOHA Kaus runporaprpatoM Hatpus NaHC4H406 nomxmo
MPOBOJUTECS B HEHTpPANBHOH cpene? Hamuuure ypaBHeHye peakiu.
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Otser: OTKpbITHE KaTHOHA Kajus ruiporaprpatoM Hatpust (NaHC4H406) nomxzO
IPOBOMIUTECS B HEHTPANILHOM Cpe/ie, TOTOMY YTO 0CalloOK THAPOTAPTPATA KAJHS, o0Opa3yromuiics
B pE3yJIbTAaTE PEaKLKH, PAaCTBOPAETCS B CHIIBHBIX KUCJIOTaX M INEN0Yax.

Ypasuenue peaxmun: K + NaHC4H406 = KHC4H406 + Na*.

3apanmue 17.

Ipouumaiime 3adanue u datime o6ocrosannviii omeem.

Ilpu neiicTBun rpynmoBoro peakTipa Ha KaTHOHBI BTOPOit TPYIIIIEI IIOTYYalOTCs OCaIKH —
XJTOPHABI COOTBETCTBYIOMMX KaTHOHOB: AgCl 1 PbCI2. KakoBa pacTBOpMMOCTH XIOPHIOB B
BOJIC M KaK 3TO UCIIONIB3yETCs B aHATH3E?

Ortset: OBpasyrormuecs ocaKu HEPACTBOPUMEI B BOJE M CIIAGHIX KHCJIOTaX; UX MOXHO

TICPEBECTH B BHA KOMIUIEKCOB. DTO MCIONB3YeTCS B NPOGONOATOTOBKE sl yHAICHHS
HEXXEJIaHHBIX HOHOB B aHAJIU3E.

3aganue 18.

Ipouumaiime 3a0anue u daiime obocrosannwiii omeem.

Kakne mpoxaykTel peakuun o6pasyloTcss NpH B3auMOIEHCTBHH xnmopuna prytu (I) ¢
PacTBOpoM aMMHaka? YKaXKHUTe HX XUMHYECKHE (POPMYIIEL.

Orser: Ilpu B3aumoneiictun xmopuna prymu (I) ¢ pacTBOpOM aMMHaka oOpa3yroTcs
pTyTh, aMHI-XJIOpUA pTyTH (II) 1 XIopHa aMMOHuS:

Hg2CI2 + 2NH3 — Hg + HgNH2Cl + NH4CL.

3apanue 19.

IIpouumaiime 3adanue u daiime o6ocrosannwiil omsem.

Kako#f ocaox BBIIageT NEpBBIM, eclH K HCCIIENyEMOMY DacTBOPY, COAEp)KalIeMy
KaTHOHBI GapHisi, CTPOHUMS M KAIblHs B PABHBIX KOHIEHTPALHSX, MOCTENEHHO IpUIIUBATh
PacTBOp CEPHOM KHCTIOTHI?

Orser: Cynbdar Gapus BemazeT mepsbIM, TaKk Kak oGNamaeT HH3KOH KOHCTAHTOM
PacTBOPHMOCTH.

3ananue 20.

Ipouumaiime mexcm u daiime passeprymoiii 060cHOGaHHbLE OMEem

Coui XaKkHX KaTHOHOB OKPAIIABAIOT ILIAMS ra30BOii TOPEIIKH B JKEITO-3e/eHbIH 1BeT?

Otset: Ilnams ra3oBoii ropenkd B KeNTO-3¢EHBIH BET OKpAIIHMBAIOT JIETYYHE COJIH
Oapus.

IIK-2 CrnocoGen NpHMEHSTh Ha MpakTHKE NPHEMBI COCTABICHUS Hay4YHO-TEXHUYECKHX
OT4ETOB, 0030POB, AHATHTHYECKHX KapT M IOSCHUTEIBHBIX 3allHCOK, W3JaraTh H KPUTHYECKH
AHAJIM3APOBATh IIONYYaeMyl) MH(DOPMAIMIO W I[IPEACTaBIATh pPE3YNLTATEL IIOJEBBIX W
naboPaTOPHBIX GHOJIOTHYECKHUX HCCIIEIOBAHHUIN;

IIK-2.1 3naeT nNOpsIOK ydYeTa MAHHBIX M COCTABIEHHS OTYETHOCTH II0 OXpaHe
OKPYarOIIEH CPebI.

I1K-2.2 [Tpumensier COBpPEMEHHBIE HH()OpMaHOHHEIE TEXHOJIOTHH %4
CHENHATH3UPOBAHHBIE MPOrpaMMBI AN 0OpabOTKH TONYYEHHBIX JAHHBIX M MPOBEACHHS HX
OuoMH(bOPMAIHOHHOrO aHAH3a;

I1K-2.3 AHanusupyer naHHBIE U COCTABIISET Hay4YHO-TEXHUYECKHE OTUETEI.

3ANAHUS 3AKPBITOI'O THITA

3ananus KOMOMHHPOBAHHOTO THIIA € BLIGOPOM OHOTO BEPHOI'0 0TBETA U3 NpeIJI0KEeHHBIX
BAPHAHTORB
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[IK-2.1 3HaeT mOpsHOK ydYeTa HAHHBIX U COCTABJEHHS OTYETHOCTH IO OXpaHe OKpYXKarolei
CpenpL.

3ananmue 21.

IIpowumaiime 3adanue u evi6epume npasunvuoiii omeem.

Hedenomerpus nosposnser...

1) aHanu3npoBaTH MyTHBIE PaCTBOPBL;

2) aHAIM3HPOBATH PO3PAYHBIE OKPANIEHHBIE PACTBODEL

3) ompezenaTh pasMep YACTHL B KOJUIOMIHEIX PACTBOPAX;

4) onpezeNnsTh KOHIIEHTPALHIO PACTBOPEHHBIX BEIECTB MO MOKA3ATENO IPETOMIIEHHS.
3anumure nugpy, 04 KOTOPOit ykasaH BEPHBI OTBET

Ortger: 4

3ananue 22.

IIpouumaiime 3a0anue u evibepume npasunveiii omeem.

CnextpodoromeTpus. ..

1) ucmonp3yeT MOHOXPOMATHYECKOE H3NTYUEHHE:;

2) OCHOBaHA HAa MCCJIEJOBAHHH MOTIOLICHHS aHaTU3MPYEMBIM PACTBOPOM H3IyUYEHHs
ONITHYECKOTO JHAIa30Ha,

3) OocHOBaHAa Ha H3MEPEHMHM MHTEHCHBHOCTH pACCEHBAHHS CBETa aHAJIM3HPYEMBIM
pacTBOpOM;

4) IpUMeHsieTCs T aHaTM3a [IPO3PAYHBIX HEOKPAIIEHHbIX pPacTBOpOB.

3anuiuTe MUAPY, MO KOTOPOH YKa3aH BEPHBI OTBET

Otger: 2

3ananmue 23.

Ilpouumaiime 3a0anue u evLbepume npagunvuwviii omeem.
PedpaxTomeTpus ocHoBaHa. . .

1) Ha M3MepeHny yrita BpaleHus NOJSPH30BAHHOTO CBETA;
2) Ha ompe/ieNIeHHH TTOKa3aTels PeTOMICHHUS;

3) Ha H3MepEeHHH OTKIIOHEHHs YaCTHI] B MATHHTHOM TIOJIE;
4) Ha B3aHMOJICHCTBHH SA/IEP ATOMOB C MATHHTHBIM TIOJIEM.
3anuumre nEQpy, 0K KOTOPOH YKas3aH BEPHEIH OTBET
Ortser: 2

3ajanust KOMOMHMPOBAHHOIO THIIA ¢ BLIGOPOM HECKOIBKHX BEPHBIX 0TBETOB H3
Npe/JI0KEeHHBIX BAPHAHTOB

3aganne 24.

IIpouumaiime 3a0anue, eulbepume npasunvbhvie omsemoi.

DOTO3JIEKTPOKOTIOPUMETPHIECKHI aHAH3. ..

1) TpebyeT npuMeHEHHST MOHOXPOMATHYECKOTO M3y ICHHSL,

2) ocHOBaH Ha CIOCOOHOCTH BEIUECTB OKMCIATHCS MM BOCCTAHABIMBATHCS IO
BO3JICHCTBHEM BHIUMOTO H3JIyYEHHS;

3) TpeGyeT moy4eHus OKpaIeHHbIX GOPM AHATM3HPYEMBIX COEIHHEHHI;

4) NO3BOJISET OTIPE/IENATH KOHICHTPALMHA MYTHBIX ¥ TEMHOOKDAIICHHBIX PacTBOPOB.

3anvimuTe UQPEL, TOX KOTOPHIMH YKa3aHEI BEPHBIE OTBEThI

Ortger: 13

Japanue 25.
IIpouumaiime 3adanue, evibepume npasuivhvlie OMBEeMbL.
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Merox SIMP. ..

1) MCHONEB3YIOT M aHamM3a BEIIECTB, ATOMBI KOTOPBIX HMEIOT fpa ¢ HEYETHEBIM
KOJIMYECTBOM TPOTOHOB;

2) OCHOBaH Ha BSHHMOHeﬁCTBHH SJIEP aTOMOB C ITOCTOSHHBIM MATHUTHBIM TIOJIEM,

3) MO3BOJISET U3MEPATE ONTUYECKYIO aKTHBHOCTD BEIIIECTB;

4) ocHOBaH Ha aHaIM3e CIICKTPOB HCITyCKaHHE BEIIECTB IIOCIE PaJHOBOIHOBOTO
BO3CHCTBHA.

3anummTe nudpel, nox KOTOPBIMH yKa3aHbI BEPHBIE OTBETHI
Otser: 14

[IK-2.2 TlpumensieT COBpeMeHHBIE WH(OPMAMOHHBIE TEXHONOIHH M CIICIHATH3HPOBAHHBIE

IpOrpamMmpl 71t 06paboTKH MOJYYEHHBIX NAHHBIX M NPOBEICHHS HX OronHpopMaIHOHHOTO
aHaIN3a;

3aganun 3AKPLITOr0 THIIA HA YCTAHOBJIEHHE COOTBETCTBUSA

3apauue 26.
Ipouumaiime 3adanue u Yycmanogume coomeemcemesiue.
VYCTaHOBHTE COOTBETCTBHE MEXJYy PpEaKTHBOM H (DOTOMETPHYECKH OIpeeIIeMbIM

HOHOM
PeakTun DoToMeTpHIECKH ONpeaeaseMblii HOH
A Ponanunm xanus 1 Zn (II)
b Anuzapun 2 Fe (III)
B Jutuzon 3 Ni (1II)
r Jutnoxapbamar 4 Al (IIT)
3anuumTe B TabHIly BEIGpaHHBIE MUQPH 10 COOTBETCTBYIOIIHMH OYKBaMH.
A b B r
OrBer: A2B4B113
3aganue 27,
Ipouumaiime 3adanue u ycmanosume coomeemcmaue.
YCTaHOBHTE COOTBETCTBHE MEXTY LIBETOM ILIAMEHH U HOHOM
et Hon
A Kenrerit 1 K
b 3eneHsli 2 Cu
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B ®HoneToBHIi 3 Li

r Kpacusrit 4 Na
3anuuiuTe B TabuIy BEIGPaHHBIE LB IO COOTBETCTBYIOMMME GYKBAMH.

A b B r

OtBetr: A4B2B1T3

3aganue 28.

Ilpouumaiime 3adanue u ycmanosume coomeemcmaue.

Ycranosure COOTBETCTBHE MEX]I

u UK-mmmxamu

Y TOJIO)KEHHEM/KOIMYECTBOM 3aMECTHTE e MOJEKyIIEI

ITonoxenne Inku

A Hu-mera 1 JIBoiiHoit pa3pemeHHEIit

b Hu-napa 2 Tpoiinoii, nepaspeimennsiit

B Terpa 3 J{BO#HOM, pasperneHnbIi y3Kuit

r ['ekca 4 JIBoiiHO#1, Maioli MHTEHCHBHOCTH
5 JIBoiiHO#, pa3sHOl MHTEHCHBHOCTH

anuumre B TabMHILy BEIGpaHHbIE IHBPHI 10 COOTBETCTBYIOIIUMH OYKBaMH.

A b B I
OtBet: A2B4B3T'5
3apanue 29.
Ipouumaiime 3adanue u ycmanosume coomsemcmaue.
YCTaHOBHTE COOTBETCTBHE MEXKJY aTOMOM (enetona u ero monoxenuem SIMP CIIEKTpa
(ppm)
ATom ITostoxkenne
A Vraepon 6€H30I5HOTO KONBIA 1 20
b Yrnepon 6€H30bHOTO KON, COEL. C 2 60
KHCIIOPOJIOM
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B Hanenuit yroepon stun-paguxana 3 110

r Brxnuit yrnepon stun-panukana 4 160

3anummte B TabMUIY BbIOPAHHBIE U(PEI O] COOTBETCTBYIOIIUMH OYKBaMH.

A b B r

OtBer: A3B4B1I2

3aganmne 30.
IIpouumaiime 3a0anue u ycmanosume coomeememsue.

YCTaHOBUTE  COOTBETCTBHE  MEXLYy  30HOH  TepPMOTrpaMMBI IpOIIECCOM
TEPMOTPaBUMETPHH

3oHa IIponece
A JIvHeHHbI HaKIIOH 1 IIOBEPXHOCTHEIE NPeBpalleHHs
b Jlor-cmang 2 YCKOPEHHBIH Harpes
B ITnaro 3 HarpeB o0pasia
r Jlor-noasem 4 pasJoKeHue
3 IIpeBpAlEHUE BO BCEM 00BeEME
BEILECTBA

3anuuuTe B TaGMIYy BRIOPAHHEIE IA(PEI 10 COOTBETCTBYIONMMHU GYKBAMH.

A b B I

OtBeT: A3B1B5I2
3aaHus 3aKPBITOr0 THIA HA YCTAHOBJIEHHE MOCIe0BATEILHOCTH

3apanue 31.

IIpouumaiime 3a0anue u ycmanoeume nociedo8amenbHOCHb.

Pacrionoxute B IpaBHIBHOM IOPSIIKE SJIEMEHTH JOTOMETPHYECKOTO aHAIIH3A
1. BBIOOp JUTHHEBI BOJTHEI

2. U3MEPEHHE ONITHYECKOM TIOTHOCTH

3. MOArOTOBKA CEPHHU CTaHIAPTHBIX PACTBOPOB

4. noctpoenue KaaIuOPOBOUHOTO rpaduKa

5. pacyeTr KOHIEHTpALHH aHAJIHTa

Orser: 31245
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3ananue 32.

Ipoyumaiime 3adanue u ycmanogume nociedoeamensHoch.

Pacnonoxure B mpaBUIsHOM TIOPSZIKE SJIEMEHTEI TYPOUIUMETPHYECKOTO aHATH3A
1. noaroToBKa KHOBETEI

2. yCTaHOBKa PEXKUMOB TEUEHHS/CMEITHBAHUS

3. ycTaHOBKa (OTOPHIBTPOR

4. IO/ITOTOBKA CEPHH HCCIEYEMBIX PACTBOPOB

5. 3anMch ¥ 06paboTKa pe3yabTaToB
Ortget: 41325

[1K-2.3 Ananusupyer faHHBIE U COCTABIISET HAYYHO-TEXHHUIECKHE OTUETEL

3ananue 33.

IIpouumaiime 3adanue u ycmanosume nocnedoéamenshocm.

Pacronoxure B paBUIIBHOM MOPSAKE YJIEMEHTEI IIOTEHIIHOMETPUYECKOTO aHAIH3a
1. ycTranoBka nmapamMeTpoB 3JIeKTpUYECKOi Ienu

2. yCTaHOBKa MepeMeIIBaHU

3. ompeneneHne pacTBOpa CpaBHEHHS

4. uamepenue pH umn DJIC pactBopor

5. MOJroTOBKA 3JIEKTPOA

Otger: 31524

3apanue 34.

Ipouumaiime 3adanue u ycmanosume nocredosamenvrocme.

Pacronoxute B npaBuIEHOM Nopsiake eMenThl MK-CIIeKTpoCKOMMYecKoro anamsa
1. mpomeiBKka kamepbl He MK-aKTHBHEIM coeIHHEHNEM

2. IOAroTOBKA TabNETKH MCCIEAYEMOTO B KOHTPOJIBHOTO BELECTRA

3. 3amHch criekTpa

4. orpaHHYEHHE MAPAMETPOB IPOXOAIIETO H3TyUEHHS

5. COOTHECEHHE ITMKOB CIIEKTpa ¢ 6a3aMH JaHHEBIX
OrtBet: 21435

3ananue 35.

IIpouumaiime 3adanue u ycmarnosume nociedoeamenvHocmo.
Pacrnionosxure B mpaBHILHOM rnopsiake aneMenTsl SIMP ananuza
1. mepeBoJT HCCIENYEMBIX BEILECTB B JIEHTEPUPOBAHHEIH PacTBOP
2. IEpEBOJ] aTOMOB B BO30YK/IEHHOE COCTOSIHHE PaaloOCHTHAJIOM
3. U3MEeHEeHHe HaNPSHKEHHOCTH MarHUTHOTO TIOJIS JI0 pe3oHaHca
4. moMeIneHue IpoOk! B HHAYKIIMOHHYIO KATYIIKY

5. 3aIHCh PENaKCAlHOHHOTO U3TyUeH s

OtBet: 14325

3AJJAHMS OTKPBITOI'O THIIA

3aganmue 36.

IIpowumaiime 3adanue u daiime 060cHoB8aHHbIT OMEem

Kak mpoBomuTcs OTKphITHE KarTHoHa 6apus B IIPHCYTCTBHH KAaTHOHOB CTPOHLIUS H
KaJIBI[HAS?

Otsetr: OTKpbITHE KaTHOHA Gapus B IIPHCYTCTBHH KATHOHOB CTPOHIIMA M KaIbI[Hs
MPOBO/UTCS PEAaKIMer ¢ TUXPOMATOM, T.K. BBIAJIAET TOJIBKO OCAJJOK XpoMaTa Gapus.
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3apanue 37.

Ipouumaiime 3a0anue u daiime o6ocroeanmviii omeem.

Kaxum peareHTOM U B KaKHMX YCIOBHSIX MOKHO 00HapyKUTh KapOOHAT- aHHOH?

Otser: Jlma oOHapyeHHs KapGOHAT-AHMOHA MOXHO HCIOMB30BATE CIIe/IyIolIue
PEareHThl H YCIIOBHS:

Xnopun 6apus (BaCl2). Ocaxnaer KapboHat-aHHOH B Buze Genoro ocajgka BaCO3,
PacTBOPHMOr0 B pa3baBlEeHHBIX MHHEPAIBHBIX KACIOTaX U maxe B CH3COOH c BBEIZIETICHUEM
Co2.

Hutpat cepebpa (AgNO3). JTaét ¢ pacTBopamu KapboHatoB Genblif ocamok Ag2CO3,
PacTBOPUMBI B KHCIIOTaX.

3ananmne 38.

Ipouumaiime 3adanue u daiime obocrosanmnwiii omeem.

Kaxoit kaTHoH IpHCYTCTBYeT B pacTBOpe, €CiTy IpH A0GABICHHH K pEeaKkLHOHHO# cMecH
PONAHH/I2 aMMOHHS € H30aMHJIOBBIM CITHPTOM 06pasyeTcs KOJBIO, OKPALIEHHOE B SPKO-CHHHIL
BeT?

Otset: B pactBope, rzie pu J06aBICHHH POIAHMALA AMMOHHMS ¢ H30AMIJIOBBIM CIHUPTOM
00pasyercs KOMBIIO, OKPALIEHHOE B APKO-CHHHI IL(BET, IPHCYTCTBYET KaTHOH >ene3a (Fe3+).
Tonbko oH MO3KET 06Pa3OBATE KOMILTEKC ¢ POIAHH/IOM AMMOHUS H H30aMUIIOBEIM CIIHPTOM.

3ananue 39.

IIpouumatime 3a0anue u daiime o6ocnosannwiii omsem.

IToyemy noGaBneHue xgopuaa aMMOHHA criocobeTByeT  pactBopenHio  Zn(OH)2?
llpuBeuTe ypaBHEHHs peakImii.

Orset: Jlo6aBnenue Xmopuna aMMOHHS criocobeTByer pactBopernio Zn(OH)2, motomy
4TO  THAPOKCHN ILHMHKA 00MajaeT CPaBHUTENBHO GONBIIONH BENMYMHON NPOM3BETCHUS
PacTBOPHUMOCTH.

YpasHeHue peaknuu Mexay Zn(OH)2 u XIOpHAOM aMMOHHS: Zn(OH)2 + 2NH4Cl —
[Zn(H20)2(NH3)2]CI2. B pesyjibrare  3TOH  peakluu obpasyercs  XJopun
JUaKBaJHaMMHUHITHHKA.

3apanue 40.

Ipoyumaiime mexcm u daiime passepuymuiii 060cHosanHbITI Omeem

Kakyto pone B cucTemaruueckoM Xone aHajim3a cMecH KaTHOHOB 5 IPYIIIBl HUTpaer
IEPEKUCEH Bojopona?

Ortset: Posb mepekucu BOIOposia B CHCTEMATHYECKOM XOJIe aHATH3A CMECH KaTHOHOB
IATOM IPYIIBI 3aKTI0YAETCSA B OCAXKIEHHH KATHOHOB 3TOM rpynmsl. Takxke nmepekuch Bomopoaa
UCTIOJIB3YIOT UL IOATBEPIKICHUA NMPHCYTCTBAS HOHOB MapraHIa B MCXOIHOM HCCIETyEeMOM
pactsope. st storo x ocanky MnO(OH)2 no6asnsior mepokcu BOJIOPOZia B CEPHOM KHCIIOTE.
B pesynprare ocanok pacTBopsercs u obpazyrorcs: nonsr Maprauua (II).

3.2. TunOBbIE 3a/IaAHUS LISl IPOMEKYTOTHOMH aTTecTAlMH
3.2.1. Bonpocsl k 3auery

DopMupyeMas KOMIETEHIHS:

IIK-2 CriocoGen mpuMEHSTh Ha NPAKTMKE NPHEMBI COCTABJICHHSA HAY4YHO-TEXHUYECKHX
OTYETOB, 0030POB, AHATMTHYECKUX KapT M MOACHHTE/BHBIX 3alMCOK, M3/araTh U KPHTHYECKH
aHAIM3MPOBATE INOJNYYaeMy0 MH(GOPMAMIO H IPEJCTAaBIATh PE3YIbTATHl IOJEBBIX U
1abopaTOPHEIX OHOIOTHIECKHX HCCIIENOBAHMIA;

IIK-2.1 3HaeT mOpANOK y4eTa JaHHBIX M COCTABJIEHHS OTYETHOCTH IO OXpaHe
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OKpY>KaroIlei cpebl.

I1IK-2.2 [Tpumensier COBpEMeHHBIE HH(DOPMAITHOHHEIE TEXHOJIOTHH %}
CHCHHATM3UPOBAHHBIE NPOTpaMMEI JUIA 00pabOTKH MOJNYYEHHBIX JAHHBIX H NPOBEACHHS HX
OronH(OPMALMOHHOI0 aHATH3a;

IIK-2.3 AHanH3upyeT JaHHBIE U COCTABIISET HAYYHO-TEXHUYECKHUE OTYETHL.

OIIK-8 CrocobeH HCIONB30BaTE MeTonbl cOopa, 00paboOTKM, cHCTeMaTH3alMu u
MPC/ICTAaBICHAS MONCBOH M 1abopaTOpHOM WHGOPMAlMK, HIPUMEHSTH HABBIKH paboTel ¢
COBPEMEHHBIM 000pYI0BaHHEM, aHATM3UPOBATE MOy ICHHBIE PE3yJIbTaTHL.

OIIK-8.1 Hcmoms3yer meronsr c6opa, o6paGoTkw, CHCTEMaTH3alMd M IIpeJICTaBICHHs
IOJIEBO# 1 J1abopaToOpHOit HH(pOpMAIMH

OIIK-8.2 IIpumeHsieT HaBBIKKE paGOTHI ¢ COBPEMEHHBIM 060pyI0OBaHMEM M AHATH3UPOBATH
TIOJIyYEHHBIE PE3yJILTATEI

1. ®u3uKO-XMMHYECKHE METO/IbI aHAIIH3A. Knaccuduxanus.

2. I'paBumerpuyeckmii Merox. Knaccudukarms TPaBUMETPHYECKHX METOJOB aHaIH3a
(METON OTTOHKH, METOI OCaXIEeHHs). DTAIbl BHIIOIHEHHS TPaBUMETPHUECKOTO ONPEIEICHHUS
(mMeton ocaxxnenus). TpeGoBaHus, IPEIbABISEMbIE K 0CAXIAEMON dopwme.

3. TuTpuMmeTpHUIECKHE U rPaBUMETPHYECKUE METO/IBI AHAH3A.

4. OnextporpaBuMerpus. CxemMa yCTaHOBKH Ui SNeKTpoaHanusa. BHyTpenHwuii
SJIEKTPOJTH3.

5. Turpumetpuueckmit  amanus. TpeGopaHus, npexbSBNIEMBbIE K peaxknusm,
HCTIONIB3yCMBIM B THTPUMETPHUH. OCHOBHEIE IPHEMEI THTPUMETPUECKOTO aHAM3A.

6. TutpumeTpHyecKue U rpaBUMETPHYECKHE METO/IbI AHAIH3A.

7. Xpomarorpadus. Knaccudukanms  MeTonos Xxpomarorpapuu  (ponTansHas
IIPOSBUTEIbHAS, BEITECHTEIBHAA).

8. KauecTBeHHBIE H KOIHYECTBEHHBIE XAPAKTEPHCTHKH Xpomarorpamm (BBICOTa, IIHPHHA,
TUIOIIA/b MTHKA, BPEMS yIOep KHBaHUS).

9. ATOMHO-a6COPOLMOHHBIH ClIeKTPATbHBI aHamu3. KonmuyecTBeHHEe OlIpeeCH .

10. IToTenumomerpus. YpaBHeHHE Hepscra. Cxema YCTaHOBKH JUISL
NOTEHIIHOMETPHYECKHX H3MEPEHHUIA.

11. MnuKaTOpHEIE 9]I€KTPOIBI, HCIIONB3yeMBIE B [IOTEHITHOMETPHH.

12. Ilorennmomerpudeckoe Tutposanue. Onpee/IeHHe TOUKH IKBHBAIEHTHOCTH.

13. Ionaporpadus. KauecTBeHHBIE H KOTHYECTBEHHBIE XapaKTEPUCTHKH OSIPOTPaMM.

14. KyJI0oHOMETpPHS IPH TOCTOSHHOM KOHTPOIMPYEMOM TIOTEHIHATE.

15. [lorentmomerpus. PaBHOBecHBI# moTenrman. CHocoGbl W3MEpPEHUS IOTEHIHAla.
IIpsMas moTeHIIHOMETPHS.

16. ATOMHO-9MHCCHOHHEIH MeTon. MCTOYHMKH BO30YXK/IeHHST W aToMM3anuu. Dusuko-
XMMHYECKHUE IIPOLIECCH B TIJIa3Me.

17. KayecTBeHHBI W KOJHYECTBEHHBIH aHamm3. O6IacTH NPHMEHEHHS, METPOJIOTHYECKHE
XapaKTEPHUCTHKH METOJIOB.

18. CnextpodoromeTprueckuit METO/. OcHoBHOI 3aKOH IIOTJIOLLEH U
SJICKTPOMArHUTHOTO U3iIydeHus. MonspHeii kosdduiment nornomenus. [Tpumenenne Metona
AUIA - OIPCACNICHUs KOHLEHTPALMU BeLIECTB. UyBCTBHTENBHOCTE M CEJIEKTHBHOCTH METOJIA.
Bb160p onTHMANBHEIX yCIIoBUH IPOBEIEHHS HOTOMETPHUECKHX peaxiuii.

19. JlromuHeciieHTHEIH METO/I. OcHoBHBIE 3aKOHOMEPHOCTH MOJIEKYJISIPHO#T
JoMHHecHeHIMH. 3akoH Basuosa. 3akon Croxca-Jlommerns.

20. Xpomarorpaduueckue Metozsl. IIpuHIMIE B KiaccuduKamus. XpoMaTorpaMmel H
CI10c00bI HX IOMy4YeHHs. OCHOBHBIE TEOPETHUECKHE TIOJIOKEHHUS 1 XapaKTEePUCTHKH METOJIOB.

21.TazoBas xpomarorpapus. TpeGoBanus K CTallHOHApHBIM M IOJBMXKHBEIM (hazam.
IIprMepEI IPaKTHYECKOTO MPHMEHEHHS.

22. Kunkocrras xpomarorpadus. TpeGoBaHus K CTAMOHAPHBIM U TIOBHIKHBIM (azam.

23. Monnas xpomarorpadus.
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24. BymaxcHast W TOHKOCTIOHHAs Xpomarorpadus. Ilpunnuner Meromos. [Tpumeps
IIPaKTHYECKOT0 NPUMEHEHHS.

25. IlorenunoMeTpudeckoe THTpoBaHHe. OGumias XapakTepucTuka Mertoa. CrocoObl
HaxXOXIEHUA KOHEYHOH TOYKH TUTPOBaHUA. HHJIHK&TOpHBIC JNIEKTPOJIBI B KUCIIOTHO-OCHOBHOM,
OKHCITUTEIbHO-BOCCTAHOBUTEIBHOM THTPOBAHHUH.

26. CexTpockonuyeckne MeTojbl. Baxwueiimmue XapaKTEePUCTUKH CHEKTPAIBLHLIX JTHHHUL
(mono)keHue, HHTEHCHBHOCTD, IMMPHHA). ATOMHBIE H MOJIEKYJIApHBIE CIIEKTPEI. B3auMOCBS3b
OCHOBHBIX XapaKTCPUCTHUK CIICKTPAIBHBIX JIMHMH C NPUPONOH M KONHYECTBOM BellecTBa
(Ka4ecTBEHHBIH M KONHYECTBEHHEIH aHATH3).

27. ®ororpaduyeckine MeTompl aHanu3a. CHoco6BI nony4eHus  (ororpadguueckux
njacTiH. [IpuHnuner Merosa.

28. Konopumerpus. Hedenomerpus. TypOumumerpus. CpaBHHTEIbHAS XapaKTEPHUCTHKA.
YcnoBus npoBefeHust uccnenoBanus. ONTHYECKHE CXEMBL.

29. Macc-cextpometpus. OnTHYECKas cxema.

30. Pannomerpuyeckue MeTOIB! aHaNM3a. IIPHHIMAI peructpanun. [lonstue nepwona
nonypacnana. Knaccudukanus cueranxos.

31. CuMHIMIAIHSL. CHOMHIHISIIUOHHEIE METO/IEI aHam3a. OT1nuuuTensHas
XapaKTEPUCTUKA OT JIOMHHUCLEHITMH. CUETUHKH CIMHIUISIIHOHHOTO THIIA.

32. DMHCCHOHHBIH CIIEKTpanbHEIi aHamu3. OnTHYeckas cXema. ITpumenenue Metona.

33.Ph - wmerpus. Knaccudukanus omextpomoB. OTIHYMTENbHAS OCOGEHHOCTH OT
HOHOMETpPHH.

4. METOIUYECKUE MATEPUAJIBI, OIIPEAEJISIFONUE ITPOIIEY PhI
OIIEHUBAHWSI 3BHAHUI, YMEHHUI U HABBIKOB
U OIIBITA TEATEJIBHOCTHU, XAPAKTEPU3YIOIIUX DTAIIBI
®OPMHUPOBAHUS KOMIIETEHLMIA

KDHTBDHH OIICHUBAHUS 3HAHHUH 06Y‘IaIOH.IHXCH 1IpH IPOBENCHUH KOJIJIOKBHYMA:

* OrMeTka «OTIMYHO» - OGyuarOImuiics YeTKO BBIPAXKAET CBOIO TOYKY 3pEHHS TI0
paccMaTpUBacMbIM BOIIPOCAM, IIPUBOJA COOTBETCTBYIOLIHE IIPUMEPEL.

* OTMeTKa «X0pOoIm0» - 00y4arOIHUICS 101y CKAET OT/IeTbHEIE IOrPEIIHOCTH B OTBETE

* OTMeTKa «y/0BJIETBOPUTEIbHO» - 00yHarOmuiics 06HApYKHUBAET 1poOesibl B 3HAHUSAX
OCHOBHOT0 y4e0HOI0 H HOPMAaTHBHOTO MaTepHAaIa.

* OTMeTKa «HEYI0BJIETBOPUTENLHO» - OGydalolIHiics oGHAPYKHUBAET CyLIECTBEHHBIE
npoGenbl B 3HAHHAX OCHOBHBIX [OJIOXEHHH JIUCLMILIHHEL HEYMEHHE C IOMOIIBIO
Npenoaasareis oIy YUTh NPABUIIBHOE PelleHHe KOHKPETHOM NpaKkTHdIecKolt 3anaym.

KDHTCDHH OLIEHUBAHUS 3HAHHH 06anIOHII/IXCSI ITPHA IIPOBEICHHUH TECTUPOBAHMS:

Pe3ynbraT TecTMpOBaHHS OLEHHMBAETCS 1O TPOLEHTHOH INKAJE OLEHKH. Kaxnomy
oby4aroneMycs IpeyIaraeTcs KOMIIIEKT TECTOBBIX 3aaHmii U3 25 BOIIPOCOB:
e OTMeTKA «OTJIHYHO» — 25-22 IPaBUIBLHBIX OTBETOB.
* OTMeTKa «X0pomo» — 21-18 npaBHIIBHEIX OTBETOB.
¢ OT™MeTKA «YI0BJIETBOPHTENLHO» — 17-13 IpaBUIIBHBEIX OTBETOB.
* OTMeTKa «HEy0BJIETBOPHTEILHO» — MeHee 13 NPaBHILHEIX OTBETOR

KDI/ITGDHPI 3HAaHHWU OpPU OPOBEACHHH 3a4eTa:

¢ OueHka «3a4TeH0» JIOJDKHA COOTBETCTBOBATE MapaMeTpaM 0G0 M3 MON0KHTETbHbIX
OLIEHOK ((OTIMYHO», «XOPOLIOY, KYIOBIETBOPUTEILHO).
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* OueHka «He 3aYTeHO»  JOTKHA COOTBETCTBOBATE  IIapaMeTpaM  OLEHKH
«HEYIOBJIETBOPHTEILHOY.

* OTMETKA «OT/IMYHO» — BBIONHEHBI BCE BUJIBI y4eOHOH paboThl, IIPENYyCMOTPEHHBIE
y4eOHBM IaHoM. O6yuarommmiics ACMOHCTPUPYET COOTBETCTBHE 3HAHMM, YMEHH, HABBIKOB
TMPUBENICHHEIM B TabJIMLaX IOKa3aTessaM, oNepUpyer NPHOOPETEHHBIMH 3HAHUSMH, YMEHHUSAMH,
HABBIKAMH, NPUMECHACT MX B CHTYALMAX MOBBILEHHOH CIIOKHOCTH. IIpu sTOM MOryr 6mHITH
AOMYMCHEI HETOYHOCTH, 3aTPYAHEHUS NpPH AHATHTHYECKHX Onepanusax, MepeHoce 3HAHUU W
YMCHHH Ha HOBBIE, HECTAHAPTHEIE CHTYALUH,

® OTMeTKAa «XOpPOMIO» — BEINOJHEHE BCe BHJIBI y4eOHOH paboTshl, IIPelyCMOTPEHHbIE
y4eOHbIM mnaHOM. O6yuarormuiics ACMOHCTPHPYET COOTBETCTBHE 3HAHHMH, YMEHHH, HABBIKOB
TIPUBE/ICHHEIM B TaOJIMLAX ITOKA3aTessM, ONEPHPYET NIPHOOPETEHHBIMH 3HAHHSMH, YMEHUSAMH,
HABBIKAMH, TPUMEHSET MX B CTaHIapTHBIX cutyanusax. Ilpu stoM Moryt 6bITh JONYLICHEI
HC3HAYMTEJIbHbIE OLIMOKHM, HETOYHOCTH, 3aTpyJHEHHS OpH  aHATUTUYECKHX ONEpalysx,
TICPEHOCE 3HAHUH H YMEHHE Ha HOBbIE, HECTAHIAPTHbIE CHTYAITHH.

* OTMeTKAa «YIOBJIETBOPUTENLHO» — He BBIIIOTIHEH OMMH MM Goiee BHIOB yueGHOI
paboThl, IIpexycMOTpEHHBIX y4eOHbIM mmIaHOM. OG6yyarommitcs JEMOHCTPUPYET HEIIOJIHOE
COOTBETCTBHE 3HAHMH, yMEHHHl, HABBIKOB TIPHBEICHHEIM B TabJuIax —IoKasaTelsm,
AOMYCKAIOTCS 3HAYMTENbHbBIE OMMUOKH, MPOSBISETCS YaCTHUHOE OTCYTCTBHE 3HAHHi, YMEHHI,
HABBIKOB IO DSy NOKa3aTeNel, o0yqarolmiics HCIBITHBAET 3HATHTEILHEIC 3aTPyTHEHHS] TIpH
OTICPHPOBAHHY 3HAHMAMHI M YMEHHSMH IIPH HX TIEPEHOCE HA HOBBIE CHTYaLHH. —

* OTMeTKA «HEYIOB/ICTBOPHTEIBLHO» — He BBINOJIHEHB!  BH/IbI  y4eOHOM paboTkl,
IPEAYCMOTPEHHBIE yUeOHBIM IIIAHOM. ACMOHCTPHPYET HETIOJIHOE COOTBETCTBHE 3HAHHIA,
YMEHMH, HaBBHIKOB IPHBENEHHBIM B TabIHIAX TIOKa3aTeNiedl, MOIYCKAOTCS 3HAYMTENIbHBIC
OIIHOKH, TIPOSIBISIETCS OTCYTCTBHE 3HAHUH, YMEHHH, HAaBBIKOB 110 6OMBIIEMY pAny mokasarenei,
00YYarOIMHCS HUCTIBITHIBACT 3HAYHTEIbHBIE 3aTPyIHCHUS TP OMNEPHUPOBAHMM 3HAHUSIMH WU
YMCHHSMH IIPH HX IIEPEHOCE Ha HOBBIE CUTYALIHH

5. TOCTYIIHOCTb U KAYECTBO OBPA30OBAHHUS AJIA JIAIT C OB3

IIpu HEOOXomMMOCTH MHBaMMIAM U JTHIAM ¢ OTPaHHYEHHBIMH BO3MOXHOCTSIMH 3/I0POBbSI
IPCROCTABIIACTCS NOTIONMHUTENBHOE BPEMS! VISl TIOATOTOBKH OTBETA HA 3aUeTe.

IIpn npoBenennu npouenyper onenuBanws Pe3yIbTaTOB O0YYEHHs] MHBAIUIOB M JIHI[ C
OrPaHHYICHHBIME BO3MOXHOCTSMH 3/I0POBBSI MOTYT HCIIONB30BATECH COGCTBEHHEIE TEXHHYECKHE
cpencTaa.

Ipoenypa ouenuBanus pesynsraros 00y4eHHs WHBAIMIOB W JIMI[ C OrpaHHYEHHEIMU
BOMOKHOCTAMH 310POBBSA 110 THCLMIUTHHE IPeXyCMaTPHBAET NPEIOCTABICHHE HHpoOpManuH B
(hopMax, afanTHPOBAHHEIX K OrpaHHYEHHAM HX 3/10POBBS ¥ BOCTIPHATHS HH(pOpMAIHH:

— B [IEYaTHOH (popMe yBeTHYeHHEM mIpHdTOM,
— B (hopMe 31eKTpOHHOTO JOKYMEHTA.

— B II€4aTHOH (opme,

— B (DOpME IMEKTPOHHOr0 TOKyMeHTA.

Jist man ¢ HapyIeHusIME OTTOpHO- — B IIeYaTHOH (hopMme, anmnapara:
JBHTaTEeJIbHOTO anmapaTa — B (pOpME IIMEKTPOHHOTO TOKyMeHTA.

Jist man ¢ HapymeHusaMu 3peHus:

Jtst HI ¢ HapymeHusME ciTyxa:

IIpn npoBeneHuy mpoueaypbl OLEHHBAHKS PE3YNBTATOB OOYYEHUS] WHBAIMIOB W JIMI[ C
OTPAHMHYCHHBEIMH  BO3MOXHOCTSMM  3J0POBbS 10 JIHCLMILUIMHE OBECIEIHBACT BBIIIOJTHEHHE
CICAYIOUMX JONOTHUTENBHEIX TPeOOBAHUI B 3aBHCHMOCTH OT HHIUBHAYaJIbHBIX 0COOEHHOCTEHH,
obyuaronmxcs:

a) MHCTPYKIMA TI0 IOPSJKY HPOBENEHHS IPOUENYPEl OLECHUBAHHUS IPENOCTABISETCS B
JOCTYymHOH (opme (YCTHO, B TUCHMEHHOI (hopme);
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6) noctymHas opma MpenoCTaBIeH S 3aIaHH OIEHOUHbIX CpencTB (B nevaTHOU (opme,
B IIEYAaTHOH ()OpMe YBENHYECHHBIM MPH(TOM, B (hopMe >3IIEeKTPOHHOrO JOKyMEHTa, 3aJaHHs
324UTBIBAIOTCS MIPENOJABATENIEM);

B) HoCTynHas (hopMa Ipe0CTaBICHHS OTBETOB HA 3aaHMs (mMcEMEHHO Ha Gymare, Habop
OTBETOB Ha KOMIIBIOTEPE, YCTHO).

IIpu HEOOXOMMMOCTH 1T 06yYarOUMXCs ¢ OTrpaHHYEHHBIMH BO3MOKHOCTSAMH 3I0POBhI U
MHBATHIOB TPOLEAYpa OLECHMBAHHA pE3yNbTATOB OOYYEHMS [0 JUCLHIUIHHE MOJKET
IIPOBOJTUTHECS B HECKOJIBKO JTAIOB.

IIpoBenenue mpouenypsl OlEHHBAHHS PE3YILTATOB OOy4YeHHs] HMHBAIMIOB M JIHMI[ C
OTPaHHYCHHBIMH BO3MOXHOCTAMH 3JI0POBBA HOIIYCKACTCSA C HUCIIOJB30BaAHUEM JUCTAHIHOHHEIX
00pa3oBaTeNbHBIX TEXHOIOTHIA.
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AuHoOTaUUs padoyeii POrpaMmsbl JHCHHIIIHHBI
b1.B.6 «®usuko-xumMmnueckue METOABI AHAJIH32)
Yposens Buicmero o6pazoanus BAKAJIABPHAT

Hanpaaenue noarorosxu 06.03.01 Buonorus
IIpoduan Buoskonorus
Dopmbl 00y4eHHs ouHas

Hen ocBOEHHS AMCHHIMABL: COCTOHT B nprobpeTeHun OyayuMMK crieuuanucTamu HaBBIKOB
MO MpaKTHYECKOMY OCYIIECTBIECHHIO BETEPHHAPHOTO, BETCPHHAPHO-CAHUTAPHOIO M (YUTO-CAHHUTAPHOrO
KOHTPOJIL B rOCYAapCTBEHHBIX 1aGOpaTOpUAX, PIGHBIX XO3SHCTBAX, HA TPAHCIIOPTE, B TAMOXKHE, B
nabopaTtopusax BETCPHHADHO-CAHMTAPHOH  BKCTIEPTH3bl  HAYYHO-MCCIIENOBATENLCKIX BETEPHHAPHBIX
WHCTHTYTOB, BY30B; YMEHHH aHAIM3HPOBATH PESYJILTATBl  HCCNIeNOBAHMH, NpoBeleHHEe (H3HKO-
XHMHHCCKHX HCCIleJoBaHU# B 06/1aCTH nepepaGoTku ChIPbA.

Mecro mucuunanuer B yueOHomM maame: [lucumniauua B1.B.6 «DHU3UKO-XUMHYECKHE METOJIBI
aHaIu3a» ocBauBaeTcs B 3-4 cemecTpe.

TpeGoanus k pesyabratam ocBoenus AHCUHIUIHHBI:  H3y4YEHHE MUCLMIUIHHBI JIOJIKHO
copmupoBats cnemyiomme komnereHuuu: ITK-2, OITK-8

A) Ilpopeccnonanbubie KoMneTennu (ITIK)

ITK-2 Cnocoben mpumensTs Ha TPaKTHKE NPUEMBI COCTABJIEHHS HAYYHO-TEXHHYECKHX OTHETOB,
0030pOB, aHAIUTHYECKHX KapT M MOACHUTENbHBIX 3alMCOK, M31araTh W KPHUTHYECKH aHaJIM3UpPOBaTh
Moy4aeMyro HHOOPMALIMIO M TIPeCTaB/IATh PE3y/IbTATLI MOJNEBBIX H J1abOPATOPHBIX GHOMOrMYECKUX
HCCIIeJOBaHHIA;

[IK-2.1 3naer mopsanok ydera naHHBIX M COCTABJICHHA OTHETHOCTH MO OXpaHe OKPYKAIOLIEH
Cpebl. 7

[K-2.2 Tlpumenser COBPEMEHHbIE HMH(DOPMALIMOHHBIE TEXHOMOTHU K CHeLHaTH3HPOBAHHBIE
Nporpammel Ajst 06paboTKH MONyYeHHBIX NaHHBIX U MpoBeNeHUs HX OCHOMH(OPMALIHOHHOTO aHAH3a;

I1K-2.3 Ananusupyer nanHble M cocTapser Hay4YHO-TEXHHYECKHE OTYETEI,

b) O6menpodeccnonanbubre Komnerennuu (OIIK)

OIIK-8 Crioco6en ucrnonbzosaTh MeTojIbl cOopa, o6paboTku, CHcTeMaTH3aLMH U NpeCTaBICHUS
NoneBoH 1 nabopatopHoil MH(OpMaLKHy, TIPUMEHSATL HAaBbIKH PabOThbl C COBPEMEHHBIM obopynosaHuem,
AHAITU3MPOBATh MOJy4YEHHBIE PE3YIbTATHI.

OIIK-8.1 Hcnonbsyer Metos cbopa, 06paboTku, cHcTeMaTH3aLHH 1 NPEACTAB/IEHHA MOJIEBOI U
nabopaTopHoii uHdopMaLuu

OIIK-8.2 IlpuMensetr HaBbIKM paboTel ¢ cOBpeMEHHBIM obopynoBan1eM wu aHaJIM3HPOBATh
TOJIyYEHHbIE PE3ybTAThI

Kpatkoe comepxanne mucumnaumr: Kauectsennnlii amnanus, KonuuectBenHbiii aHanms,
Onruueckue meTombl aHanuza, QOTo3MEeKTPOKONOPUMETpHS, Crnekrpodoromerpus, Pedpakromerpus,
CpaBHeHHe ONTHYECKHX METOIOB ananusa, MK-criektpockonus, DnekTpoxuMuyeckue MeTop! aHanM3a,
Ilorenumomerpus, Honomerpus, Pannomerpuueckuii  ananus, Xpomarorpaduueckuit  ananus,
HMHHOBaLMONHbIE METOMBI B (PH3MKO-XUMHYECKHX Merozax aHamusa. Onpenenedue obieii xécTkocTy
BOJIbL. 3HAY€HHE HHCTPYMEHTAJILHBIX METOO0B aHammsa, ux mpeumyinecteo. Knaccudukauus dusnko-
XHMHYECKHX M (DM3HYECKMX METONOB aHanu3a. Onruueckue MeTonbl aHanu3a. OCHOBHOH 3aKOH
cBeTonornouenus (3akon Byrepa-Jlam6epra-Bepa). Dorokonopumetpus. Knaccudukauus metonos.
Meron kanuGposounoro rpaduka. CymHocts Meroga, o6acTh [IPUMEHEHHS, amnnapartypa, MPHHLHIT
nefictsus. IoTeHunoMeTpuyeckuii anamms. CywHocTs MeTozia, 061acTh €ro npuMeHeHus, NpHMEHsAeMas
annapatypa, — HOHCENEKTHBHBIE  3/EKTPOMbI, noTeHuuoMeTpel.  Ilpumepbl  Mcnonb3oBaHMs
MOTEHIMOMETPHH TS ONPEJENIEHUS CONEPIKAHHS PA3TUYHBIX HOHOB B pactBope. Xpomatorpaduueckuii
aHanus. Knaccudukauus meronos Xpomatorpaguu. JKuakocthas ancopbunonHHas Xpomarorpadwus.
Pacnpenenutenshas  razo-kuakocTHas Xpomarorpagus.  JKumkocTHas — pacnipenenuTenbHas
xpomarorpapus. Pacnipenenurensuas Xpomatorpadus Ha Gymare.

O6was TpynoeMkoeTh JHCHHIIIHELL: 4 3aueTHble equHHLb (144 yaca).
Hrorosrlif KOHTPONL N0 AHCHUHNINEE: 3ayeT




