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1.MepeyeHb NNaHUpyeMbIX pe3ynbTaToB 06y4eHUss NO AUCLMNIIUHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMyu OCBOEHUA 06pa3oBaTeribHOM NporpaMmbl

Heabo ocBOeHMS] IMCHUILIMHBI SIBISIETCS MOATOTOBKAa OOYYArOMIMXCS K MPOU3BOJICTBEHHO-
TEXHOJIOTMYECKOM JACATEILHOCTH 10 HampaBieHU0 moarotToBku 15.03.02 «TexHosornyeckue MalimHbl U
00Opy/IOBaHUE» MOCPEICTBOM OOECIeUeHHs 3TArnoB (HOPMUPOBAHMS KOMIIETCHIIUH, MPEIyCMOTPEHHBIX
®I'OC, B yacTu NpeACTaBICHHBIX HU)KE 3HAHUN, YMEHUW U HABBIKOB.

3auaann AUCHUIIJIMHBI SABJIICTCA HM3YUYCHUEC MMOHATUIHOT'O alIapara JUCHHUIINIMHBI, OCHOBHBIX
TCOPCTUICCKUX MMOJIOKEHUN U MCTOOOB, MPUBUTUC HABBIKOB IMPUMCHCHUA TCOPCTUYCCKUX 3HAHUM JJI
PEIICHUSA MIPAKTUYCCKUX 3a7a4.

Jucnuniuza HanpasjieHa Ha GOpMUPOBAHUE CIEyIONIeH npodeccuoHaAIbHON KOMIIETEHIINU:

[IK-16, xapakrepu3yeMoil «yMEHHEM MPHUMEHSITb METOJbl CTAHAAPTHBIX HCIBITAHUA IO
OTIpeICTICHUI0 (DU3MKO-MEXaHNYECKUX CBOMCTB M TEXHOJOTMYECKHX TOKa3aTellel UCIOIb3YeMbIX
MaTEpUaIOB U TOTOBBIX U3JEIIUN.

B pe3ynbrare u3ydeHus AUCHUILIMHBI CTYIEHT JOJDKEH:
3HATh:

- OCHOBHBIE METO/Ibl XUMUYECKOI0 U (PU3UKO-XUMHUYECKOI0 aHaJIn3a U crocoObl ux peanusauuu (I1K-
16);
yMeTh!

- IPUMEHSTH Ha MPAKTUKE OCHOBHBIC MeTo 1kl aHanu3a (I1K-16);

BJIa/IeTh!

- 0a30BBIMH XUMHUYECKUMH H (PU3MKO-XMMHUYECKUMH METOJAMH aHajiu3a JUIs peau3aliu
HCCIIEIOBATEIIbCKOW  JIEATEILHOCTH M OIpPENEeJIEHUs] CBOWCTB W TEXHOJOTMYECKUX IOKazaTelseit
UCIIOJIb3YEMBIX MaTepUaioB u roToBbix uzaenuii (I1K-16);

- HABBIKAMH PaCcYeTOB MapaMeTpoB, GUKcUpyeMbIX B KOHKpeTHOM Metose (ITK-16).

2. MecTo AuCUMNNNHBI B CTPYKTYpe o6pa3oBaTeribHOM NporpaMmbI

JucuunianHa OTHOCUTCS K  0a30BOM dacTHm  oOs3arenbHbIX  auciuiuiia  b1.B.OJ1.13
o0pa30BaTeNbHON MPOTpaMMbl OaKaJIaBpOB TIO0 HAIPABJIICHUIO IMOATOTOBKHM OakamaBpuara 15.03.02
«TexHomornueckrue MalIuHbl 1 000pyoBaHuey, npoduiis «O6opynoBaHue HedTerazonepepadoTKm.

B cootBercTBHU ¢ y4eOHBIM 1aHOM 10 HampasieHuto 15.03.02 «TexHomornyeckne MamuHbl U
o0opyZ0BaHUe» JUCHUIUIMHA «TeopeTuyeckre OCHOBBI (PM3UKO-XUMHUECKOTO aHalu3a» 0a3upyeTcs Ha
CIIEYIOIINX TUCHUIIINHAX !

b1.b.14 «MarepuaiioBeieHuE;
b1.b.16 «Metponorus, crangapTU3alus U cepTuUKaLms»;
b1.B.O/1.10 «TexHOXMMHUYECKU KOHTPOJIb IPOU3BOICTBA HE(TEerazonepepaboTKm».
3HaHUsI, yMEHHS U HaBBIKU, TIOJyYEHHBIE CTYJIEHTaMH B MPOIIECCE N3YUEHUSI TUCIUIUINHBI, SBIISIOTCS
0a30¥ U151 U3y4EHUS CIeAYIOIUX TUCIUIUIUH (TIPAKTHK):
b1.B.O/1.12 «PemoHT, 3KkcIutyaTanus 1 00CayKUBaHUE TPOU3BOJCTBEHHOIO 000pYI0BaHUS»;
b1.B./IB.2.1 «Xumus He(TH U razay;
b1.B./IB.2.2 «Teopernueckrie OCHOBbI HEOPIraHUYECKON XUMUM»;
b1.B.JIB.4.1 «BeHTuisiuys 1 O4NCTKA BO3yXa HA MPOMBIIIJIEHHBIX MPEATPUATUAX ).
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3. O6bemM gMCUMNINHBI B 3a4€THbIX eAuHULAaX C YKasaHMeM KoJiM4yecTBa akageMmnyeckux
YyacoB, BblOefieHHbIX Ha KOHTaKTHYH paboty obyuyawowmxca ¢ npenogaBatenem (no
BuAaam y4eOHbIX 3aHATUI) N HA CaAMOCTOATESIbHYIO paboTy obyyarLmxcs

AyauTopHasi padora

Huxo: bl
Yactp nukia: BapUATHUBHAs Cemectp
Ne nmucumnIuHEI M0 y4eOHOMY IUIaHY: b1.B.0/1.13
Yacos (Bcero) mo yueOHOMY IUIaHY: 108 3 cemecTp
TpynoemkocTs B 3aueTHbIX eauaunax (3ET) 3 3 cemecTp
Jlexuuu (3ET, gacoB) 0,5, 18 3 cemecTp
[Tpaxtrueckue 3ausatus (3ET, yacoB) - 3 cemecTp
Jlabopartopusie pabotsl (3ET, yacon) 1,0, 36 3 cemecTp
O0BeM caMOCTOSITEIIEHON pabOThI 1,5, 54 3 cemecTp
no yuebnomy miany (3ET, yacoB Bcero)
3auer (3ET, wacoB) 05,9 3 cemecTp
CamocrosiTesibHas padoTa CTY1eHTOB
Bun pa6or Tpynoémkocts, 3ET, uac
W3yueHnue maTepuanoB JeKuui (JIK) 0,25;9
[ToaroToBka K MpakTUYECKUM 3aHATHSIM (T13) -
ITonroToBka K BBIOJIHEHHUIO M 3aLIUTE JJA00OPATOPHBIX padboT (11a0) 0,39; 14
Brimonnaenue pacuetHo-rpaduueckoi paboTsl (pedepara) 0,25; 9
Brinonnenue KypcoBoro rnpoexta (padoThi) -
CaMocTOsATeIbHOE U3YUCHHE JOMOJIHUTEIBHBIX MATEPHUAJIOB 0,36; 13
nucuurinHbl (CPC)
[ToaroroBka K KOHTPOJIBHBIM paboTam -
ITonroToBka K TECTUPOBAHUIO -
IloaroroBka K 3a4eTy 0,25: 9
Bcero: 1,5; 54
IToaroroBka Kk sK3aMeHy -

4. CopepxaHue AUCLMMNIIUHDLI, CTPYKTYPUPOBaHHOE MO TeMaM C yKasaHUeM OTBe4EeHHOro
Ha HUX KOJIMYecTBa aKkageMU4YeCKUX 4YacoOB U BUAOB YYEeOHbIX 3aHATUM

Bupl yueOHBIX 3aHATHN, BKIFOYAs
Bcero | camocTosATenbHYI0 paboTy CTY/IEHTOB,
No 4acoB | M TPYAOEMKOCTH (B yacax)
W TeMbl TUCHHUIITTUHBI a
B T.4.
Temy JIK p nma6 | CPC | unre
paKT
1 2 3 4 5 6 7 8
1 Tema 1. IIpeamer u 3axa4u 5 5 i i 3 i
AHAJIUTHYECKOH XUMUM.
2 Tema 2. KauecTBeHHELIE METOIBI aHAJIN3A. 10 2 - 4 4 3
3 Tema 3. XuMHu4yecKune METO/bI 12 4 i 4 4 3
KOJMYeCTBEHHOT0 aHAJIN3A.
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4 Tema 4. 3J1eKTp0ngn'{ec1cne METOAbI

26 4 - 16 6 6

aHaJmM3a.
5 Tema 5. CiekTpajibHble METO/IbI AHAJIU3A. 12 2 - 6 4 3
6 Tema 6. XponuaaTorpaqmqecxne MeTO/bI 14 4 i 6 4 3

AHAJINTHYECKON XUMHU.

Tembl I CaMOCTOSITEILHOTO M3Y4YEHMSI:

MeTtoanbl ATOMHOM ONTHYECKOM

CIIEKTPOCKONMUM

1. ATOMHO-3MUCCHOHHBIN METO/I.

2. ATOMHO-a0COPOIIMOHHBINA METOI.

3. ATOMHO-(IIyOpECLEHTHBIH METO/I.

MeToabl MOJIEKYJISIPHOM CIIEKTPOCKONMHU

4. UK- cnexTpockomnusi.

5. MonekynsipHas JIOMUHECIIEHTHAS

CIIEKTPOCKOITHS.

6. Cnektpockonus

cBeropaccesinus. Hederno- u

TypOUAUMETPHSI.

7. Pedppaxromerpus.

8. IMonspumeTpus. 11 i i i 11 i

9. Kuneruyeckue MeTObl aHAJIN3A
DJIEKTPOXUMHUYECKHEe METOAbI AHATU3A
10. Kynonomerpus

11. BosbrammnepomeTpus

12. Kongykromerpus

13. DnektporpaBUMeTpUs
Pagromerpuieckne METOIbI aHAIIN3A

14. PaanoakTHBAIMOHHBIA METOL

15. Macc-cniektpomerpust

16. CnekTtpockomnusi SA€pHOr0 MarHUTHOTO
pe3oHaHca

17. PeHTreHocneKkTpajlbHbIN aHAIU3

18. Buoaoruveckuii MeTon

19. Tepmuueckue MeTObI

Bcero 108 yacoB no Buaam y4eOHbIX 3aHATHIA
(BkJro4asi 9 yacoB HA MOATOTOBKY K 3a4eTy u 9 yacoB Ha | 18 - 36 36 18
BBINIOJIHEHNE PacyeTHO-TpaduyecKkoii padoThi)

Conepxkanue mo BUAaM y4eOHBIX 3aHATHH

Tema 1. [Ipeamer u 32124 AaHAJTUTHYECKONH XUMHH.
Jlekuusi 1. Ucropusi pa3sBUTHS AHAJIMTHYECKON XUMHM. Bpiiaronyecss pycCKHe YydeHbIE-
QHWINTUKU. MeToapl XMMHMYECKOTO aHajau3a. OJTalbl aHAJIUTUYECKOTO  HMCCIIEOBAHMS.
TpebOoBanus, IpeAbIBIAEMbIC K aHATUTUICCKUM MeTo1aM. (2 Jaca)
CamocrosiTeibHasi padora. M3ydenue marepuanoB jekuuid (1 wac), yueOHuka (1 uac) u
JOTTOSTHUTEBHOM uTeparypsl (1 gac). (3 yaca)
Texyummii KOHTPOJIb — OTBETHI Ha BOIIPOCHI TECTOBOTO 3a/1aHUs.

Tema 2. KauecTBeHHbIE METObI AHAJIM3A.
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Jleknusi 2. Oco0eHHOCTH aHAJTUTHYeCKHX peakuuil. Knaccudukanus aHaTUTHYECKUX TPYIIT
KaTHOHOB M aHWOHOB, Hauboyiee YacTo OOHApPYKMUBAEMbIX IPH CAHUTAPHO-TUTHEHUYECKOM
aHaJIM3¢ B MUILEBOM MPOIYKIMU M ChIpbe. KadecTBEHHbIC peakUuH OHMOTCHHBIX JIEMEHTOB (2
yaca).
JlaGoparopuasi padora 1. KayecTBeHHble peaknuu OHOTeHHBIX HOHOB. O3HAKOMUTHCS C
npreMaMH Ka4eCTBEHHOTO aHan3a. M3y4uTh KaueCTBEHHBIC PEAKUUU HEKOTOPBIX OMOTEHHBIX
noHOB. [IproOpecTr HaBbIKK APOOHOIO aHAIM3a HEU3BECTHOIO COeAMHEHMs (4 yaca).
CamocrosiTeibHasi padora. [loAroToBKa K BBHIOIHEHUIO M 3alUTE J1a0opaTopHOil paboTsl Ne 1
(u3ydyeHne MeTonuueckux ykaszanuii (1 wyac), marepuaysioB JeKiuid, ydeOHuWKa (2 uyaca),
JIONOJTHUTENbHOM JuTeparypsl (1 yac). (4 daca).
Texkymuii KOHTPOJIb — YCTHBIH ONpOC IpPU MPOBEIAECHUU JOINMYyCKa K JIAOOPaTOpHBIM paboTawm,
3alUTa JJa00OPaTOPHBIX pabOT, BHIMOIHEHUE TECTOBBIX 3a/1aHUMH.

Tema 3. XuMu4eckue MeToAbI KOJHYECTBEHHOI'0 AaHAJIN3A.
Jlekuus 3. KuciaoTrHo-ocHoBHOe TuTpOoBanue. Kpusble TuTpoBaHus. Touka 3KBUBAJIEHTHOCTH.
KucnotHo-ocHOBHbIE HMHIUKATOPbl. OIIMOKM TUTPUMETPUYECKOIO aHAIM3a M CIIOCOOBI HUX
npenynpexaeHus. KoMmiekcoHOMeTpusi, peJOKCUMETPUsl, MEPMaHIAHATOMETPUs, HOJOMETPHS.
Ob6nactu npumenenus (2 gaca).
JlabopaTopnasi padora 2. TurpuMerpuyeckoe onpeaeseHue COAePKAHUS COJSTHON KUCIOTHI
B pacrBope. O3HaKOMHUTBCS C IpUeMaMH OOBEMHOTO MeToAa aHaiau3a. OCBOUTH METOJIUKY
TUTPUMETPUUECKUX H3MEpEHUil: 0TOOp mpoO, pacTBOpEHHE HABECKH, pabdOTa C TUTPOBAIBHOM
ycraHOBKOM. HayuuThCcsi mnpuroraBiuBaTh CTaHJApTHbIE PacTBOPbl M CTaHJIAPTU3UPOBATh
PacTBOpBI C HEM3BECTHOM KOHLIEHTpauuei (4 yaca).
Jlekuuss 4. I'paBumerpuyeckuii anaau3. Cxema mnpoBegeHus. OcaxgaemMas ©
rpaBuMeTpuueckas ¢opma. YcioBus noiydeHus ocanka. Coocaxnenue. CrapeHue ocaakoB (2
Jaca).
CamocrosiTeibHasi padora. [ToaroToBKa K BBITIOIHEHUIO M 3aLIUTE JIAOOPAaTOpHOM paboTel Ne 2
(u3yueHue metoauueckux ykazanuii (1 wac), marepuanoB jekuuil (1 dac), yueObnuka (1 yac),
JIONIOJTHUTEbHOM JuTeparypsl (1 gac). (4 vaca)
Texkymuii KOHTPOJIb — YCTHBIA ONPOC MpPU MPOBEACHUHU JOIMYCKa K JIAOOPaTOpHBIM paboTam,
3almTa J1a00paTOPHBIX padoT.

Tema 4. DnekTpoXuMHYeCKHe MeTOAbI AHAIN3A.
Jlekuusi 5. PaBHoBecue B cucremax OX-RedOx. Teoperundeckue OCHOBBI MOJSIpOrpadum,
amnepomeTpun, KoHaykromerpuu. Ilpsmas  noreHumomerpus.  IloreHumomerpuyeckoe
TUTPOBaHKE (KUCIOTHO-OCHOBHOE, OKUCIUTEIBHO-BOCCTAHOBHUTENbHOE). O0NmacTi npumeHeHus (4
qaca).
JlabopaTopnasi padora 3. KosimuecTBeHHOe onpe/aeeHHe COJEeP:KAHUSA KUCJIOT B pacTBoOpax
METOJ0M NOTEHIHMOMETPHYECKOr0 KHCJIOTHO-OCHOBHOIO TuTpoBaHus. Omnpeznenenue
HOPMAQJIBHOW  KOHIIEHTPAallUM COJSHOM M YKCYCHOM KHCJIOT B pacTBOpax METOJIOM
HNOTEHIIMOMETPUUECKOT0 KMCIOTHO-OCHOBHOT'O TUTPOBaHHUS (5 4acoB).
JlabopaTopnass padora 4. Onpenenenue coaep:kaHusi Ko0ajabTa B pacTBOpe MeTOAOM
NMOTEHIHOMETPHYECKOI0 OKHCIMTEJIbHO-BOCCTAHOBHUTEJIBHOIO THTpPoBaHus. OmnpeneneHue
colepxkanns moHa KoGambra Co’* B PacTBOpPe METOOM OKHCIIHTEIBHO-BOCCTAHOBHTEIBHOTO
MOTEHIIMOMETPUYECKOTO TUTPOBAHUS (6 4acOB).
Jladoparopnasi padora 5. Onpenesnenne coaep:KaHusi HUTPAT-HOHOB B PAacTBOpPe METOJA0M
npsamMoii morennuomerpun. OnpeseneHne KOHIEHTpaluu (aKTUBHOCTH) HOHOB NO3 B pacTBope
METO/IOM IPSIMOil MOTEHIIMOMETPHH (5 4acoB).
CamocrosiTeibHasi padora. [TonroToBka K BHIIOIHEHUIO U 3aIIUTE JabopaTopHoil paboTsr Ne 3,
4,5 (nu3ydyeHne MeToIMYecKuX ykazanui (3 yaca), maTepuaioB jJekuui (3 yaca), yaueOHuka (1 yac)
U JIOTIOJIHUTENLHOM JuTepaTypsl (2 yaca). (6 yacos)

5
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Texkymmii KOHTPOJIb — YCTHBII ONpOC MpU IMPOBEIEHUU JOIycKa K JlabopaTOpHBIM paboTam,
3alUTa 1a60paTOpHBIX PpaboT, BHITOJIHEHNE TECTOBBIX 3aJaHH.

Tema 5. CiekTpajibHbIe METOIbI AHAJIN3A.
Jleknus 5. ®@orokosopumerpusi. Kinaccudukamust metonos. [loHATHE ONTHYECKOW IUIOTHOCTH,
npo3payroctu. [locTpoenne kamubpoBouHOro rpaduka st 0OpabOTKH PE3yabTaTOB aHAIM3A.
dotoanekrpokoropumeTpusi. O6macTi npuMeneHus. (2 yaca)
Jladoparopnasi padora 6. @oTomMeTpuueckoe onpeaejeHue cogaep:kanusi nonos meau (I1) B
pactBope. OIpeenTh MeTonoM (OTOKONOPUMETPHH KOHIEeHTparmio uonoB Cu’* B pacTBOpe
cyibdara meau (11). (6 gacos)
CamocrosiTebHas padora. [ToAroToBka K BBIMOJHEHUIO U 3amuTe 1abopaTopHOit paboTel No 6
(u3ydyenune meroauueckux ykazanuit (1 wvac), marepuanoB seknuit (1 gac), yuebnuka (1 uac),
JIOTTOJIHUTEIBHOM uTeparypsl (1 gac). (4 yaca)
Texkymmii KOHTPOJIb — YCTHBIH OMPOC MPHU TMPOBEICHUU JOIyCKa K JIabopaTOpHBIM paboTam,
3a1uTa 1a60paTopHBIX paboT, BHITOJIHEHNE TECTOBBIX 3aJaHH.

Tema 6. XpomaTorpaduueckue MeTobl AHATUTHYECKOH XUMHH.
Jlekuus 6. MonooOMeHHas1, pacupeaenuTenbHas Ha OyMare 1 B TOHKOM CJIO€, Ta30’KUAKOCTHAS
xpomatorpadusi. TeopeTrnueckre OCHOBBI M METOJIUKH 00pabOTKH pe3ynbTaToB. (4 yaca)
JlaGopaTtopnass pabora 7. Xpomartorpadguueckoe onpeaeleHHe CoOAep:KaAHUS XJIOpHIA
HATpPUS B CJAMBOYHOM Macje. MeToIoM HMOHOOOMEHHON JKHUIKOCTHOH xpomartorpaduu
onpenenuts npouentHoe coaep:kanne NaCl B o6pasiie cimuBounoro mMacia. (6 4acoB)
CamocTosiTeibHasi padora. [ToaroToBka K BBITIOIHEHUIO M 3aLIUTE JIAOOpAaTOpHOM paboTer Ne 7
(u3yuenue metoauueckux ykazanuwii (1 wac), marepuanoB jekuuil (1 dac), yuebnuka (1 yac),
JONIOJTHUTEbHOM suTeparypsl (1 gac). (4 daca).
Texkymmii KOHTPOJIb — YCTHBII ONpOC NpHU IMPOBEIEHUU JOIyCKa K JIaOopaTOpHBIM padoTam,
3a1uTa 1a00paTopHBIX PpaboT, BHITOJIHEHNE TECTOBBIX 3aJaHH.

JTabopaTopHble paboTbl Ne 1-7 (B konuyectBe 18 yacoB) NPOBOAUTCA B UHTEPAKTUBHOW
dopMe (MCIONB3YIOTCS TEXHOJOTMH OpUTaJHOrO BBINOJHEHUS J1abopaTopHOi paboTel). B
MpoLeCCe €€ BBIMOMHEHUS (YHKIMOHAJIbHBbIE OOS3aHHOCTU CTYACHTOB paslelieHbl. TunudHas
Opurana — 3 CTy/IeHTa, OJIMH U3 KOTOPBIX U3y4aeT METOJANKHU ONpeIeTICHUs TTOKa3aTesIe KauecTBa,
BTOPOil — BBITIOJHSET aHATUTUYECKYIO U Tpa@UUecKyro 4acTu paboThl — pa3padaThiBaeT U YEPTUT
CXeMy Mpoliecca, TPETUi — MPOBOJUT MOATOTOBKY 000py/I0BaHUS.

IIpoMe:xxyTOYHas aTTecTALUA 110 JUCHUILIMHE: 32a4eT ¢ OLEHKOM.

W3ydeHne TUCIUIUIMHBI 3aKaHYMBAETCS 324ETOM C OIIEHKOM. 3aueT MPOBOJUTCS B COOTBETCTBHUHU C
ITonoxeHneM 0 3aueTHOM M 3K3aMeHalMOHHOM ceccusix B HUY MOU u MHCTpYKTMBHBIM IHMCBMOM OT
14.05.2012 r. Ne 1-23.

5. lMNepe4vyeHb y4yebHO-MeTOAUYECKOro obecneyeHMA AN CaMOCTOATENIbHOW paboTbl
oby4arowmxcs no AucuUnIInHe

Jlns obecriedeHusi caMOCTOSITENbHOW paboThl pa3pabOTaHbl: J€MOHCTPAlMOHHbBIE CIIAaWbl JIEKIUH I10
JUCHUIUIMHE, METOAMYECKHUE YKa3aHUs 10 CaMOCTOSITENIbHON paboTe Mpu MOJArOTOBKE K J1a00paTOpHBIM

3anaTUsAM: «Pabouas rerpans no kypcy TODXAy, JTabopaTopHsliit mpakTukym mo kypcy « TODXA».

6. ®doHO OUEeHOYHbIX CpeacTB Ans NpoBeAeHMSA NPOMEXYTOYHOW aTTecTauum
oby4arowmxcs No gucUUnInHe

6.1 NMepeyeHb KOMNETEHUUN C YKazaHMeM 3TanoB ux chopmmpoBaHus

[Ipu ocBOe€HMHU TUCHUIUIMHBI (DOPMUPYIOTCS CIENYyIOIINe KoMIeTeHIuu: npodeccuonanpHas [1K-
16.
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VYkazaHHast KOMIETCHIIUST JOPMHUPYIOTCS B COOTBETCTBHH CO CJICAYIONIMMHU ATAIIAMH:

1. ®opMmupoBaHHE ¥ pPa3BUTHE TEOPETHUSCKUX 3HAHUN, MPEIYCMOTPCHHBIX YKa3aHHBIMU
KOMIICTEHIMSIMU (JIEKIIMOHHBIC 3aHSATHS, CAMOCTOSITeNIbHAsI paboTa CTYICHTOB).

2. IlpuoOpereHue W pa3BUTHE MPAKTUYCCKUX YMEHHUH, MPEIyCMOTPEHHBIX KOMICTCHIIMSIMH
(;tabopatopHbIe pabOTHI, CAMOCTOSITEIbHAS PaboTa CTYICHTOB).

3. 3akperieHue TEOPETHUSCKUX 3HAHWUH, YMEHUN U MPAKTUYECKUX HABBIKOB, MPEIyCMOTPEHHBIX
KOMIICTEHIIMSIMH, B XOZI€ 3alIUT Ja0OpaTOPHBIX PadoT, a TAK)KE PEHICHHs KOHKPETHBIX 3a/1a4 IPH 3aIIUTe
1abopaTOpHBIX PaboT, YCICIIHOW cjauu 3a4eTa.

6.2 OnucaHuMe nokasartenem wu KputepueB oLeHUBaAHUA KOMMNeTeHUMN Ha
Pa3fINyHbIX ITanax ux (*)OpMVIpOBaHVISI, onncaHusa wkKan oueHnBaHuA

ChopMupoBaHHOCTh KOMIIETEHLMH B paMKaX OCBOEHMS JaHHOW JMCLMIUIMHBI OLIEHUBAETCS 110
TPEXypPOBHEBOM ILIKAJIE:

- IOPOTOBBIN YPOBEHB SABISIETCS 0053aTEIbHBIM Ul BCEX 00YYAIOLIMXCS [0 3aBEPLICHUH OCBOEHHUS
JVCLUILJIVHEL

- TPOJABUHYTHIM YpPOBEHb XapaKTEpU3YeTCsl IPEBBILIEHUEM MHUHMMAJIbHBIX XapaKTEPUCTUK
C(bOpMI/IpOBaHHOCTI/I KOMIICTCHIIMHU I10 3aBCPIHICHUU OCBOCHUA JUCHUIIIINHBI;

- OTAJOHHBI ypPOBEHb XapakTepU3yeTcs MAKCHUMaJIbHO BO3MOYKHOW  BBIPAKEHHOCTBIO
KOMIICTCHIHHU U ABJIACTCA BA)KHBIM KAaUCCTBCHHBIM OPHUCHTHPOM JIs1 CAMOCOBCPUICHCTBOBAHUS.

ITpu nocrarouHoM KadectBe ocBoeHUs Oosee 80% NpUBEAEHHBIX 3HAHUM, YMEHUN M HaBBIKOB
npenoaaBareyib OLCHUBACT OCBOCHUC I[ElHHOfI KOMIICTCHIIMU B paMKax HaCTOﬂHIefI JUCHUIIJIMHBI Ha
STAJJIOHHOM YpOBHE, NpU ocBoeHuM Ooinee 60% NpUBEACHHBIX 3HAHWN, YMEHUH M HABBIKOB — Ha
MPOABHHYTOM, TIpu ocBoeHHH Oonee 40% mpuBeneHHBIX 3HAHWA, YMEHUH W HABBHIKOB - Ha MOPOTOBOM
ypoBHEe. B mNpoTHBHOM ciyyae KOMIETEHIMs B paMKaxX HacTOSIIEH IUCHMIUIMHBI CUMTAeTCs
HEOCBOEHHOM.

YpoBeHb cHOpMUPOBAHHOCTH KaX/10M KOMIIETEHIIMU Ha Pa3jMuHBIX 3Tanax ee (opMHUpOBaHMS B
nmponecce OCBOCHUS I[aHHofI AUCHUIUIMHBI OLCHUBACTCA B XOAC TCKYHICIO KOHTPOJIA YCIICBACMOCTU U
MpeaACTaBJICH PAa3JIMYHBIMA BUAMH OLICHOYHLIX CPCACTB.

Ana oueHkn cOpPMUPOBAHHOCTU B paMKax AaHHOM AucuuMnnuHbl komneteHuun MK-16,
XapaKTepH3yeM0171 «YMEHUEM IPUMEHATHL METOJbI CTAHAAPTHBIX HUCOBITAaHUHN II0 OIIpCACIICHUIO (1)I/ISI/IKO-
MEXAHUYECKUX CBOMCTB U TEXHOJIOTHYECKUX IIOKa3aTesel HCIOJIB3YEMbIX MATCpUaIOB U T'OTOBBIX
I/ISJIGJ'II/II\/'I» npenoaaBaTrcjicM OLOCHUBACTCA COACPIKATCIbHAA CTOpOHAa MW KadyeCTBO MAaTCpHaIoB,
MMPUBCACHHBIX B OT4yeTax CTyﬂ,eHTa no na6opaTopr|M 3aHATUAM. YUHUTBHIBAIOTCS TaKKE OTBETHI
CTYACHTa Ha BOIIPOCHI MO COOTBCTCTBYIOIIHNM BHIAM 3aHITUUN Ipu TCKYUICM KOHTPOJIC — 3awnTax
nabopaTopHbIX paboT.

HpI/IHI/IMaeTCH BO BHUMAHUEC 3HAHUA O6y‘{aIOH_II/IMI/IC}II
- OCHOBHBIC METOAbI XUMHNYECCKOT'O U @HSHKO-XHMI/IQ@CKOFO aHajau3a U CIOCOOBI UX pcairsanuu,

HaJIu4yue yMeHI/lﬂ:

- IPUMCHATH Ha MMPAKTUKE OCHOBHBLIC METO/IbI aHAJIN3a,

IIPUCYTCTBHUEC HABbIKA:

- BJIaJACHUA 0a30BBIMH XUMHUYECKUMH U (1)I/ISI/IKO-XI/IMI/I'-IGCKI/IMI/I MCTOAaMHU aHa/JIM3a I pcalu3allin
HCCHCHOB&TCHLCKOﬁ ACATCIBHOCTH W OIPCHACIICHUA CBOIMCTB M TEXHOJOTMYECKHX IIOKa3aTeiei
UCIOJIb3YEMBIX MaTEpHUajiOB U TOTOBBIX HW3JEIHI; BEIEHUS pacueToB MapaMeTpoB, (PUKCUPYEMBIX B
AJaHHOM METOJEC.

KpuTepun oueHnBaHna ypoBHA copmupoBaHHocTu komneTeHumn MK-16 B npouecce
BbINOSTHEHUS NTabopaTopHbIX paboT.
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CryneHTy npu BBIIOJHEHMH J1aOOpaTOPHBIX pabOT B YCTHOM OINpoce 3ajaercs 2 BoIpoca U3

MPUMEPHOTO MEePEYHS:

1. KakoBbI TeOpeTHYECKHE OCHOBBI TUTPUMETPUUYECKOTO (MM JPYroro H3y4aeMoro) aHaiausa.

2. KaxoBbl 001acTH IPUMEHEHUS JAHHOTO METO/1a aHau3a?

3. IIpuBecTH MOCIEN0BATENILHOCTD ONEpalnii B IPOLIECCE BHIMOJIHEHUS] THPUMETPUUYECKOTO (WK JPyroro
M3Yy4aeMOoro) aHanu3a. Jlate XapakTepUCTUKY OTJEIbHBIX OIIEPALUH.

4. B yueM npeumy1iecTBa 1 HEAOCTATKU METOAAa TUPTPUMETPUU?

[MonHbIM OTBET Ha OAWMH BOMPOC, YacTU4YHLIN OTBET Ha [Ba BOMpoca COOTBETCTBYIOT
NMoporoBoMy YpOBHIO CPOPMUPOBAHHOCTN KOMMETEHLMM Ha JaHHOM 3Tarne ee PopMUpOBaHWS,
MOSHbIA OTBET Ha OOWH, U YaCTUYHBLIN OTBET Ha BTOPOWN — NPOABUHYTOMY YPOBHIO; MPU NMOSTHOM
OTBETe Ha [iBa BOnpoca — 3TaroHHOMY YPOBHIO).

OueHnBaeTca akTMBHOCTb paboTbl CTydeHTa, rmybuHa OTBETOB CTyAdeHTa Mpu 3awuTte
nabopaTopHbIX paboT.

CnocoBHOCTb MPUMEHSITh Ha MPAKTHKE TEOPETHICCKH OCBOCHHBIA METOJ aHAIIN3a, MPHU 3aIUTe
1a00paTOpHBIX pabOT OOBEKTHBHO XapaKTEPU30BATh METOJ[ WCCIIECAOBAaHUS, YMEHHE pEIIaTh MPOCTHIE
pacueTHble 3a7auy, CB3aHHbIE C BEJIMYMHON aHAIMTHUECKOTO CUTHAJIA MPH BBINOJIHEHHH HKCIIEPUMEHTA
COOTBETCTBYET MOPOroBOM YPOBHIO OCBOEHMUA KOMMETEeHUMW Ha [JaHHOM QJTane ee
dopMMpOBaHUS;

B [OMONHEHNEe K NOporoBOMYy crnocoOHOCTh apryMEHTHUPOBAHO BHIOMPATh METO]| aHalu3a JUis
IIOCTaBJIEHHBIX 3a7ja4 — COOTBETCTBYET NPOABUHYTOMY YPOBHIO;

B AOMOMHEHMM K MNPOABUMHYTOMY HalmW4yhe yMEHHUS palMOHAIBHO M KadeCTBEHHO
HHTCPHIPCTUPOBATL PE3YJIbTATHI HCCJIGI[OBElHI/Iﬁ, AHAJIIM3UPOBATH ITOJYUCHHBIC XaPAKTCPUCTUKH, PCIIATh
YCII0O)KHEHHBIC 33/1a4l — COOTBETCTBYET 3TarloHHOMY YPOBHIO).

@opMON IPOMEKYTOUYHOM ATTECTALMU 1O JAHHOW IHUCIUIUIMHE SBJISETCA 3a4€T C OLICHKOM,
olleHuBaeMblii mo mnpuHsATOod B HUY «MOW» derbipexbamnpHOM cucreme: "oTiuuHo", "Xopomio",
"yA0BIIETBOPUTENHHO", "HEYIOBIETBOPUTEIHHO".

Kpurepuu onieHnBanus (B COOTBETCTBUH C HHCTPYKTUBHBIM NuchbMoM HIY MOU ot 14 mas 2012
rojaa Ne 1-23):

OLeHKH «OTIMYHOY» 3aCIYyXKMBAET CTYJICHT, OOHApYKUBIIMI BCECTOPOHHEE, CUCTEMATHYECKOE U
riiyOoKoe 3HaHWE MaTepHalloB HM3YUYEHHOM IUCIUIUIMHBI, YMEHHME CBOOOIHO BBIMOJHATH 3a/aHUS,
IIPEyCMOTPEHHBIE NIPOrPaMMOM, YCBOMBIIMI OCHOBHYIO M 3HAKOMBIN C JIOTIOJHUTEIBHON JTUTEPATYpOH,
PEKOMEH/I0BaHHOW palouell mporpamMmol AMCHUMILIMHBL, TPOSBUBIIMN TBOPUYECKHE CIOCOOHOCTH B
NOHMMAaHUM, MW3JI0O)KEHUM M UCMOJb30BAHUU MAaTepHaioOB HU3YYEHHOM TUCHMIUIMHBI, Oe3ynpedHo
OTBETUBILIEMY HE TOJBKO Ha BONPOCHI OMJIeTa, HO U HA JIONOJHUTENIbHBIE BOMPOCH B paMKax paboueit
MPOrpaMMbl TUCHUILIAHBI.

OueHKH «XOpOIIO» 3aciIyKMBAeT CTYAEHT, OOHApPYKUBLIMI TIOJHOE 3HaHUE MaTepuaia
W3Y4YEHHOHN TUCUUIUIMHBI, YCIIEIIHO BBIMOIHIIONIMKN IPELyCMOTPEHHBIE 3a/1aHNs, YCBOMBIINKM OCHOBHYIO
JTUTEpaTypy, PEKOMEHIOBAHHYIO pabodeil mporpaMMoN JUCIUILIIMHBI, MOKAa3aBIIEMY CHCTEMAaTHYECKUN
XapakTep 3HaHUH M0 JUCLUUIUIMHE, OTBETUBIIEMY Ha BCE BONPOCHI OMJIETA, HO JOMYCTUBLIEMY MPH 3TOM
HENPUHIIUIHNATIbHBIE OLIUOKY.

OneHKH «yJOBIETBOPUTEIBHO» 3aCHYKMBAET CTYACHT, OOHApYKUBIIMKA 3HAaHUE MaTepuaia
M3y4YEeHHON NUCIMIUIMHBI B 00BeMe, HEOOXOMMOM TSl ajdbHEHIel yueOsl U peAcTosed paboThl 1Mo
npodeccur, CHpaBISAIOUIMICS C BBIOJHEHHEM 3aJaHMN, 3HAKOMBI C OCHOBHOW JIMUTEpaTypoH,
PEKOMEH/I0BaHHOM paboueil mporpaMMoi IHUCHUIUIMHBI; JOMYCTUBIIMM IOTPEIIHOCTH B OTBETE Ha
TEOPETUYECKHE BOMPOCH, HO O00NaJaloUIMi HEOOXOAMMBIMU 3HAaHUSMHM [UIS WX YCTPaHEHUS O]
PYKOBOJICTBOM IperogaBaTels.

OneHka «HEYIOBJIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, OOHapyXHBIIEMY CEpbe3HbIC
npo0esbl B 3HAHUSX OCHOBHOTO MaTepHalla U3Yy4eHHOW JAMCIUILIUHBI, JOMYCTUBIIEMY MPUHIUIHAIbHBIE

8



Pabouas npoepamma oucyuniuner b1.B.0/].13 «Teopemuueckue ocHogbl J :
DUBUKO-XUMUYECKO2O aHATUZAY \Msu )

CMONeHcKuA
( DUTMAN

OMOKM B BBIIOJHEHMU 33JaHUM, HE OTBETUBIIEMY Ha BCE BOIPOCHI Ouiera M JONOJHUTENIbHBIC
BoIpochl. Kak INpaBHilO, OLIEHKA «HEYIOBJIETBOPUTEIBHO» CTABUTCSA CTYAECHTaM, KOTOpPBIE HE MOTYT
IPOAOIDKUTh OOydeHHe 1o o0Opa3oBaTenbHON mporpaMMe 0e3 JIONOJHUTENbHBIX 3aHATUH 110
COOTBETCTBYIOLIECH AUCIUILINHE ((POPMHUPOBAHUS U PA3BUTHs KOMIIETECHIIMH, 3aKPEIUIEHHBIX 32 JaHHOM
aucuuIuInHON). OlLleHKa «HEeyJIOBJIETBOPUTEIbHO» BBICTABISETCA TaKXkKe, €ClIM CTYACHT: IOocie Hayaja
3ayeTa OTKAa3aJICs €ro CAaBaTh WIM HApYIINMI MpaBHUiIa CAauy 3aueTa (CHMCBIBAI, MOJCKa3bIBaJl, 0OMaHOM
IBITAJICS HOJIYYUTh O0Jiee BBICOKYIO OLIEHKY U T.JI.)

B 3a4yeTHYI0 KHWXKY CTyAEeHTa U NPUNOXEeHWI0 K AUMNMNOMY BbIHOCUTCH OLeHKa 3a4yeTa Mo
ancumnnuHe 3a 3 ceMecTp.

6.3 TunoBble KOHTPOSbHbIE 3afaHUA UNM UHble MaTepuanbl, HeobxoaumMblie AN
OLUEeHKW 3HaHWW, YMEHUW, HaBblKOB WU (UNKU) onbiTa AOEATENbHOCTMH,
Xapaktepusyrwmx atanbl POpMUPOBaHUA KOMMNETEHUUMN B npouecce OCBOEHUSs
obpa3oBaTesibHOM NporpamMmmbl

Bonpocsl o popMHpOBaHUIO M Pa3BUTHIO TEOPETHUYECKUX 3HAHHM, TIPEAYCMOTPEHHBIX KOMIETECHIIUSIMH,
3aKpeIUICHHBIMU 3a JUCLUIUIMHON (IIpUMEpPHBIE BONPOCHI 110 JEKIIMOHHOMY MaTepHany AUCLUIUINHBI):
1. Tlepeuncnute TpeOOBaHUS K AHATUTUICCKUM PEAKLIUSM.
2. JlaiiTe onpeneneHue IpoOHOro U CUCTEMAaTHUECKOr0 aHAIN3A.
3. HasoBwure oneparum, npuMeHsIeMbIe B TOTyMUKPOAHAIIN3E.
4. TlpuBeaute GopMyJibl A BHIYUCIECHUS KOHIEHTpALUNA BOJOPOAHBIX HOHOB B PACTBOpPaxX KHUCIIOT,
OCHOBAaHUH, THIPOJIU3YIOIIUXCS COJIEH.
5. HasoBure ycnoBus o0OpazoBaHus ocaakoB. OOBSICHHUTE BIMSHHE OJHOMMEHHOIO MOHA Ha
PacTBOPUMOCTH MaJIOPACTBOPUMOTO JIEKTPOJIUTA.
6. OOocHyiiTe posib OUOT€HHBIX HOHOB.
7. CyurHocTh OOBEMHOTO aHAIH3a.
8. Kiaccudukammst MeTo10B 00BEMHOTO aHAIH3A.
9. TpeOoBanus, NpeaAbABIsSEMbIE K peakiisM B 00bEMHOM aHAJIN3E.
10. Mepnas nocyna.
11. Tutp mo ompeaeneHHOMY BEIIECTBY, TUTP MO paboueMy BEIIECTBY, MOJISIPHOCTb, HOPMAJILHOCTh
(moHsiTHE 00 SKBUBAJICHTE, SKBUBAJICHTHON Macce, 0 TpaMM-IKBHBAJICHTE).
12. PacuyeTsl B 00bEMHOM aHaIH3E.
13. CymHOoCTh MeTO0/1a KHUCIOTHO-OCHOBHOT'O TUTPOBAHUSI.
14. PaGoune pacTBOpHI.
15. YcranoBneHue HOpMaTbHOCTH (TUTPA) padOYHMX PACTBOPOB KHUCIIOT U MIETOYECH.
16. Touka HEUTPaATLHOCTH, TOYKA SKBUBAJICHTHOCTH ¥ KOHEYHAs! TOUYKAa TUTPOBAHUS.
17. OcHOBHBIE TIOJIOKEHUST KUCIIOTHO-OCHOBHOM ¥ HOHHO-XpOMOGOPHON TEOPUU UHIUKATOPOB.
18. IIpuBenute anroput™ pacueta pH B pacTBopax 3JE€KTPOIMTOB: KUCIOT U OCHOBAHUI pa3ivyHON
CHUTBI, THPOJIM3YIOIIEHCS COJIN; OTIPEIIEHUS] pACTBOPHUMOCTH MaJIOPACTBOPUMBIX COSAMHEHUH.
19. Jlaiite ompexaeneHHe MOHATUSAM: OHIEKTPOAHBIM IOTEHLMAN, WHAWKATOPHBIA 3IEKTPOJ,
AIIEKTPOJ CPABHEHUS, SJIEKTPOIBIIKYINAs CHJIa OKACITHTEITBEHO-BOCCTAHOBHTEIIHHOTO TPOIIECCa.
20. Kakas 3aBHCHMOCTB JIKUT B OCHOBE MOTEHIIMOMETPUUYECKUX OmNpeencHuit? 3anumuTe ee B
MaTeMaTHYECKOM BBIPa)KEHUH.
21. VI3MeHeHUeE KaKoi BETMYUHBI SBJISIETCS aHATUTUYECKUM CUTHAJIOM MPH MOTEHIIMOMETPHUYECKIX
U3MEpPEHUSIX?
22. B uyem 0COOEHHOCTb T'aJbBaHMYECKOI'O 3JIEMEHTA, UCHOIB3yEMOT0 Il MOTEHIIMOMETPHUECKIX
ompeeneHui?
23.  Kakum o6pa3zom KiacCUPUUUPYIOT 3IEKTPOIbI B TOTEHIIMOMETPUH?
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24.  Onumure YCTPOHCTBO JJEKTPOAOB, HCIONb3yeMbIX B JaboparopHoit pabore. KaxoBo
Ha3HA4YEeHHE KaXJI0ro U3 HUX?

25. KoHIIeHTpaluio KaKuX HOHOB MOKHO OTIPEICTUTh METOI0M IpsAMoii moteHnuomerpuu (I11IM)?
26.Yro Takoe woHcenekTuBHBIE ekTpoabl (MCD)? IlpuBeaure mx kinaccudukanuto. Onummre
yCTpOMCTBO paznuunbix MCO.

27. Kakue ¢axTopsl BIMSIOT Ha BEIMYMHY MOTEHIMAla MOHCEIEKTHBHOro snektpoxaa? IlpuBemnure
ypaBHeHHe HepHcTa U 1aiiTe COOTBETCTBYIOILIUE MOSCHEHUSI.

28. Kakoif mpueM HCIoyib3yeTcs Uil KOIMYeCTBEHHOTo onpezeneHus B metozae [TIIM?

29. JlaliTe ompeneiacHUE MOHATUSAM: copOmms, amcopOums, abcopOums, mecopOuus, aacopOeHT,
ajgcopbar, aacopOTHB, MOBEPXHOCTHOE HATSDKEHHE, JIIOCHT, JJII0AT, XpOMaTorpamma, MOABIIKHAS,
HernoABWXKHas (a3a, HOHHBIN OOMEH.

30. B ueM cymHoCTbh METOA0B XpoMaTtorpaduun?

31. [IpuBeaure kiIaccupuKauuioo XpomaTorpauueckux MeToAoB aHanuza. Oxapakrtepusyiite
CYIIHOCTH Ka)KA0TO.

32. KakoBbl 00iacTu MpUMEHEHHS, JOCTOMHCTBA M HEJOCTAaTKU PAa3IMYHBIX XpOMaTOrpaduuecKux
METOJI0B?

33. Kakue koinuecTBEHHBIE 3aKOHOMEPHOCTH JIEKAaT B OCHOBE (POTOMETPUUYECKUX OIpEACTCHHI?
[IpuBenuTe MaTeMaTH4YeCKOE BhIpakeHHe 3akoHa byrepa-Jlam6epa-bepa.

34. KakoB ¢Qusuueckuii cMpicn MosipHOTO Kod(dduumenta cperonoriomenus? OT yero oH
3aBUCHUT?

35. Kakue orpaHuueHus CymecTBYIOT AJisi ((OTOMETPUPYEMBIX PACTBOPOB?

36. Ilo xakoil mnpuymHE (OTOITEKTPOKOIOPUMETPUIO OTHOCAT K METOAaM aOCOpOLMOHHOM
CHEKTPOCKOMUU?

37. C Kako#l TIeNBI0 TPOBOMAT KATHOPOBKY (QoTokosopuMmerpa mepen omnbsitom? Kak ee
BBITIOJIHSIFOT?

38.  Kaxkogo ycrpoiictBo @I3Ka? Onummre 1mociieoBaTeIbHOCTh PAOOTHI C HAM.

Bonpocs! mo npuoOpeTennio 1 pa3BUTHE IPAKTUYECKUX YMEHUI, IPEAYCMOTPEHHBIX KOMIIETEHIIUSMU,
3aKpEMJIEHHBIMU 33 JUCLUILIMHON

(mpuMepbI BONIPOCOB K J1a00paTOpHBIM paboTam)
1. Paccuutarh KOHLEHTpAalMIO pacTBOpa B KojiOe Ui TUTPOBAHUS B JAEBATH TOUYKAX JUis
noctpoenus rpaduka kpuBoit turpoBanus 50 mia 0,1 H pactBopa HCI pactBopom NaOH Toit xe
KOHLIEHTPALUH.
2. BpruCcIUTh MOTEHIMAT MEIHOTO 3JIEKTpoja, momemnieHHoro B 0,01 MOTIB/ M pactBop CuSOQy,
OTHOCHTEJIBHO HACBIIIEHHOTO XJIOPUACEPEOPSHOTO AIIEKTPOIa.
3. PactBop mypaBbuHO# kucinotsl HCOOH pazbaBumu 10 METKM JMCTHIUIMPOBAHHOW BOJOW B
MepHOi konbe BMectumocThio 100,0 CM3, gacte pactBopa (10,00 CM3) orrutpoBanu 0,1000
MOJTB/ M pactBopom NaOH. Iloctpouts kpuBbie TUTpoBaHUs B koopauHatax pH — V u ApH/AV —
V, paccunrats Maccy HCOOH B pacTBOpe 10 CIe1yIOIIMM JaHHBIM:
V(NaOH), cm® 7,00 9,00 9,50 9,90 10,00 |10,10 |10,50 | 11,00

pH 4,12 4,70 5,03 5,75 8,63 10,70 | 11,38 | 11,67
4. PaccraBbTe K03Qdunmentsl B OB peaknusix M onpeaenuTe MOJSPHYIO MacCy SKBHBAJIEHTa
OKHUCIIUTENIS:

1). Fe(OH),+NaBrO+H,0=Fe(OH)s+NaBr

2). KNO+Al+KOH+H,0= K[AI(OH),]+NH,OH

3) MnO,+0,+KOH=K,MnO4+H,O

4) NaZCr207+NaN02+HZSO4:Cr2(SO4)3 +NaNO3z+Na,SO4+H,0
5). CrCl3+NaClO+NaOH=NaCrO4+NaCl+H,0
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5. U3 naBecku xmeba (m = 30,00 r) momyuunu BoaHYH BBITSDKKY (V = 100 CM3) U U3MEPHIIN
JIEKTPOJHBIN MNoOTeHUuan Na+-CeleKTMBHOIO 3JIEKTpoJa, Koropbli cocraBun 74,0 mMB. B
cranmapTHEIX pacTeopax NaCl ¢ koruenTpanueii ¢(Na®) u3MepHiIn 371eKTpoIHbIe MoTeHMansl Na' -
CEJICKTUBHOM JIEKTPOAA OTHOCUTEIIBHO XJIOPUACEPEOPSHOTO HIEKTPOIa CPABHEHUSI:
c(Na") 1,0-10" 1,010 1,0-107 1,0-10™ 1,0-10”
E,MB 58 113 168 224 258
Paccuurars maccoByro goaro NaCl B ananusupyemom xieoe.
6. Ilpu ompenenenuu Oenka B SIMEHE ONTUYECKAs TUIOTHOCTh aHATM3UpyeMoi mpoOsl paBHa 0,44
(I= 2,0 cm). OnTryeckuii MIOTHOCTh CTaHAAPTHOIO pacTBopa, coaepxkamiero 0,50 mr/em® Genka,
cocraisiet 0,60 (I = 3,0 cm). Beruucnuth copepkanue Oeiika B sTUMCHE.
7. Onruueckas IJIOTHOCTh BOJAHOW BBITSKKH M3 Msca IOCIIE MPOBEACHUS OMYPETOBOM peakinu
paBHa 0,40. HaiiTu cBeTOnponyckaHue aHaIM3UPyEMON BBITSDKKH.

Bonpocsl 110 3aKpeIICHUI0 TEOPETUYECKUX 3HAHUN, YMEHUH U IIPAKTUYECKUX HABBIKOB,
IPEIYCMOTPEHHBIX KOMIIETCHLIUSAMH (BOIPOCHI K 3a4eTy)

1. OOmiast xapakTepucTHKa U Ki1accuukaiys METO10B aHaJIN3a.

2. TpeboBaHus, NperbsIBIIEMbIE K aHATUTUYECKUM MeTogaM. OImuOKH METOI0B.

3. TI'paBumerpuueckuii ananms.

4. Tutpumerpudeckuil ananu3. TeopeTndyeckue ocHOBbI MeToa. Kiaccudukanus npueMoB aHalu3a.
CrangapTHbIe U CTaHIaPTU3UPOBAHHBIE PACTBOPBI.

5. KuciaotHo-ocHOBHOE TUTpOBaHME. XapaKTEPUCTUKA U BIOOP HHAUKATOPOB.

6. IlocTpoeHre KPUBBIX KHCIOTHO-OCHOBHOTO THTPOBAHHS.

7. Metona npsAMOi MOTEHIIMOMETPHH.

8. TloreHmoMeTprUYecKOe TUTPOBAHHE.

9. Dnextpoasl cpaBHeHus. YcTpoiicTBo. [IpuHumn neictus.

10. MuaukaropHsble 31ekTpoabl. Knaccuukanus npuHuun AeHCTBUSL.

11. ®oromerpudeckuit ananu3. TeopeTnueckre OCHOBBI. MeTo bl 00pabOTKU PE3yIbTATOB.

12. Xpomarorpaduueckuii ananusz. Knaccudukamus npueMoB. MeTobl MOJIydeHHs] XpOMaTOTrpaMM.

13. JKunkocTHast amcopOIOHHas XpoMaTorpadus.

14. NonooObmeHHas xpomatorpadus.

15. XKuakocTtHas pacnpenenuTenbHas XxpomaTorpadus.

16. PacnipenenurenbHas xpoMmaTorpadust Ha Gymare 1 B TOHKOM CIIOE.

17. T'a3oxkuakocTHas XxpoMarorpadus.

18. TeopeTuueckre OCHOBBI CIIEKTPAJIbHBIX METOJIOB aHalu3a. Mx kiaccudukanus 1 0COOEHHOCTH.

19. Teopernveckre OCHOBBI, KJIacCH(pHUKAIINS M OCOOCHHOCTH HIIEKTPOXUMHUIECKUX METOIOB aHAIIN3A.

20. PagromeTpuyeckre METO bl aHAJIN3a U UX OCOOCHHOCTH.

21. TepMuveckne METO/IbI aHAIHM3a U X 0COOEHHOCTH.

6.4 MeToanyeckue matepuanbl, onpegensiowme npoueaypbl OLeHUBaAHUA 3HAHUW,
YMEHWN, HaBblKOB U (MnNK) onbiTa AEATENbHOCTU, XapaKTepuU3yHlLWMUX 3Tanbl
chopMmupoBaHNA KOMNETEHLUN

[Tpouienypsl OleHUBAHUS 3HAHWUN, YMEHHI, HABBIKOB, XapaKTEPU3YIOIINX dTanbl (OPMHUPOBAHU
KOMITETCHIINH, H3JI0’)KEHBI B METOIMYECKUX PEKOMEHIAIMAX TI0 M3YUYCHUIO TUCIUIUIMHBI « TeopeTnieckue
OCHOBBI  (PM3UKO-XMMHUYECKOTO aHaIHM3a», B KOTOPBIE BXOIAT METOJUYECKHE PEKOMEHIAIMU K
BBIMOJIHEHUIO M 3aIMTE JJAOOPATOPHBIX pabOT M 3aJaHUil HA CAMOCTOSITEIbHYIO paboTy (IIPHIOKEHHE K
Hacrosiei PIT).
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7. NepeyeHb OCHOBHOW 1 AONONHUTENILHOWN Y4eOHOWN NuTepaTypbl, Heo6xoanmon ans
OCBOEHMUA AUCLUMNIIUHDI

a) OCHOBHasI
1. EropoBa, O.A. OCHOBBl Ka4eCTBEHHOTO M KOJMYECTBEHHOTO aHaJM3a: KOHCIIEKT JIEKIHHA /
O.A. Eroposa. - M. : Poccuiickuii yHuBepcuTeT npyxO0bl Hapoaos, 2013. - 142 c. - ISBN 978-5-209-
05160-2; To ke [Dnexkrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=226462.
2. Tpudonoa, A.H. Ananutuueckas xumus / A.H. Tpudonosa, U.B. MenbcuroBa. - MUHCK :
Boemmiimas mkoma, 2013. - 160 c. - ISBN 978-985-06-2246-4; To ke [DaexkTpoHHBI pecypc]. -
URL:http://biblioclub.ru /index.php?page=book&id=235790.

0) 10MOJTHUTEIbHAS

1. bammaxos, A.C. Pacuer KpUBBIX KUCIOTHO-OCHOBHOI'O M OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO
TUTpOBaHMA. YuyeOHOe mocoOMe 10 [UCHMIUIMHE <«AQHAINTHYECKAs XUMHS» JUIL  CTYJICHTOB
dapMalneBTUYECKMX M XUMHUYecKuX creuuanbHoctedt By30B / A.C. bammakoB. - Kemeposo
KemepoBckas rocynapcTBeHHas MeaunuHcKas akagaemus, 2004. - 50 c. - ISBN 5-8151-0010-2 ; To xe
[Dnexrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id= 214246.

2. bammakoB, A.C. TemMbl W BONPOCHI [UISI CAMOCTOSITCIIBHON TMOATOTOBKH TIO KYypCy
aHAJIMTUYECKON XUMHH. Y4yeOHoe nocoOue Ui CTYAEHTOB (hapMaleBTUUECKUX CIEeLUAIbHOCTEN BY30B /
A.C. bammakos, E.B. JleonTseBa. - KemepoBo : KemepoBckast rocyiapcTBeHHasi MEAULIUHCKAS aKaJeMHUs,
2007. - 44 c. - ISBN 978-5-8151-0029-9; To ke [Dnexrponnsiii pecypc]. - URL: http://biblioclub.ru/
index.php? page= book&id=214264 .

3. Kopenman, S. U. IIpakTuKyM [0 aHaIMTUYECKOH XMMHUH. AHAIMU3 MULIEBBIX MPOAYKTOB. KH.
4., Xpomarorpaguueckue METOAbl aHalu3a : yded. mocoOue sl BY30B IO HAMpPABICHUIO IOATOT.
OakanaBpoB "Texnon. npoaykroB nuranus" / 5. M. Kopeuman .— / 2-e uznm., mepepab. u gom. — M. :
KomocC, 2005 .— 295, [1] c.

4. Kopenman, S. U. IlpakTukyMm 1o aHaJIMTUYECKOH XMMMHU. AHAJIU3 MUILEBBIX NPOAyKTOB. KH.
2., OnTuyeckne METOIbl aHaMM3a : y4ded. mocoOue Il BY30B IO HAIpPaBJICHHUIO MOJTrOT. OaKalaBpOB
"Texnou. npoayktoB nutanus" / 5. . Koperman .— / 2-e u3n., nepepad. u pon. — M. : KonocC, 2005 .—
286, [1]c

5. Kopenman, SIkoB M3paumnbeBud. [IpakTHKyM MO aHATUTHUECKOW XUMMH. AHAJIM3 MULIEBBIX
npoaykroB. Ku. 1., Turpumerpuueckue MeToasl aHanu3a : yued. mocoOue Ui By30B 110 HAIPaBIECHUIO
noaroT. OakanaBpoB "TexHou. npoaykro nutanus" / 5. V. Kopenman .— / 2-e u3a., nepepa0. u gom. — M.
: KomocC, 2005 .— 238, [1] c.

6. Kopenman, SIkoB M3pamnbeBud. [IpakTUKyM MO aHATUTHUECKOW XUMMH. AHAJIU3 MULIEBBIX
npoaykToB. KH. 3., DnekTpoxumMudeckre MeToIpl aHayin3a : y4e0. mocoOue s By30B IO HAIPABIIEHUIO
noaroT. OakanaBpoB "TexHou. npoaykros nutanus" / 5. V. Kopenman .— / 2-e u3a., nepepa0. u gom. — M.
: KomocC, 2005 .— 226, [1] c.

7. Huxynuna, A.B. Kpusslie TuTpoBanus: yueOHoe nocobue / A.B. Hukynuna, T.A. Kyumenko. -
Boponex: BopoHexckuii rocy1apcTBEHHbI YHUBEPCUTET MHKEHEPHBIX TexHosorui, 2011. - 151 c. -
ISBN 978-5-89448-895-0; To xKe [DneKTpOHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id= 141918 .

8. Ilanoma, T.B. PentreHoctpykrypHsbiii aHanu3. Kpatkuit kype nekuuit / T.B. ITanoBa. - OMck :
Omckuii TocymapcTBeHHBINH yHHBepcurteT, 2012. - 124 c¢. - ISBN 978-5-7779-1417-0 ; To xe
[DnexTponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=237932.

9. ®usuueckue METOIBI UCCIISIOBAHNS U HX MPAKTUIECKOE MPUMEHEHHE B XUMUIECKOM aHan3e /
H.I'. Apeiues, JI.A. [TankparoB, M.WU. Tokapes u ap. - M. : Ilpomereit, 2012. - 159 c. - ISBN 978-5-
4263-0122-1; To  xe  [Dmextponnwii  pecypc]. -  URL: http://biblioclub.ru/index.php?
page=book&id=212909.
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8. MNepeyeHb pecypcoB MH(POPMALUOHHO-TENEKOMMYHUKALUMOHHON ceTn «UHTepHeT»
Heo6XxoAUMbIX ANA OCBOEHUA AUCLMNIIUHDbI

1. DnexrponHas 6bubnmoreka caiira "Chemnet"” —
http://www.chem.msu.su/rus/teaching/analyt/welcome.html

2. Xumuueckuii noprai — http://www.chemport.ru/

3. DIIEKTPOHHBIN YUYEOHUK 110 aHATUTHIECKON XUMHUH —

http://chemanalytica.com/book/novyy spravochnik khimika i tekhnologa/02 analiticheskaya khimiya
chast I/

http://chemanalytica.com/book/novyy spravochnik khimika i tekhnologa/02 analiticheskaya khimiya
chast I/

9. MeToanyeckue YKazaHuAa ans oquarou.wlxcn no oCBOEeHNI0 ANCLUNMIINHDbI

JucuunimHa mpenycMaTpuBaeT JIEKIUU OJWH pa3 B HEAENI0, MPAKTUYECKHE 3aHSATHE KaXKIYIO
HEJIENIO U ABEHAIATh JJabopaTopHBIX padboT (10 1Ba yaca) ¢ JBEHA/ILAThIO YacaMH Ha 3aiuTy. 3yuenue
Kypca 3aBepiaercs AuddepeHMpOBaHHBIM 3a4€TOM C OLIEHKOM).

YcnemHoe u3ydeHne Kypca TpeOyeT MOCEIIeHHs JeKIUA, aKTUBHONH pabOThl Ha MPAaKTUYECKUX
3aHATUSAX U Ja00paTOpHBIX paboTax, BHINOJHEHUS BCeX YYEeOHBIX 3aJaHUN MpernojaBaTels,
O3HAaKOMJICHHUsI C OCHOBHOM M JIOIIOJIHUTEIbHOM JINTEPATypOi.

Bo Bpemst JieKuMuU CTYJEHT JI0JKEH BECTH KPATKHUM KOHCIIEKT.

PaboTa ¢ KOHCIIEKTOM JIEKIIMI TpEATIoNaraeT IpoCMOTp KOHCIIEKTa B TOT )K€ JACHb MOCTIE 3aHITHH.
[Ipu 3TOM HEOOXOIMMO TOMETUTh MaTepHalbl KOHCIIEKTA, KOTOpbIE BBI3BIBAIOT 3aTPYIHEHHS IS
noHuMaHwus. [Ipu 3ToM 00yJaroImuiics: JOIDKEH CTapaThCsi HAUTH OTBETHI HA 3aTPYIHHUTEIBHBIE BOIIPOCHI,
UCIIONIB3YSl PEKOMEHAYEMYI0 JuTepaTypy. Eciam eMy camocTosTenbHO HE YAaloch pa3olparbcs B
Marepuaie, HeoOXoauMO c(HOPMYIHPOBATH BOMPOCHI U OOPATHTCS 3a MOMOMIBIO K IPEMOJaBaTeNlio Ha
KOHCYJIbTAIIMH WU OJVDKalIei TeKIuu.

OOyuaromemMycss HEOOXOAMMO PETyJIIpHO OTBOAWTH BpeMs i TOBTOPEHHUS MPONUIECHHOTO
MaTepHaia, poBepss CBOM 3HAHUS, YMEHUS U HABBIKHU 110 KOHTPOJIbHBIM BOIIPOCAM.

JlabopaTopHble paGoThl COCTABIISIIOT BAXKHYIO 4acTh MPOGECCHOHATBHONU TMOJTOTOBKU CTYICHTOB.
OHuM HarpaBJeHbl Ha SKCIEPUMEHTAIBHOE TOATBEPKAECHHE TEOPETUUECKUX MOJIOKEHUI U hopMUpOBaHUE
y4€eOHBIX U MPO(PECCHOHATBHBIX TPAKTUYECKUX YMEHUH.

BeimonHenue ctyaeHTaMu 1abopaTopHBIX pabOT HaNpaBlIeHO Ha:

0000111eHre, CUCTEMAaTH3allNI0, YIIyOlIeHHe, 3aKperIeHHe MOJyYEeHHBIX TEOPETUYECKUX 3HAHUN
110 KOHKPETHBIM Te€MaM JUCLUILIINH,

(dbopmupoBaHrE HEOOXOJMMBIX TPOPECCHOHATHHBIX YMEHUI 1 HABBIKOB;

JIMCUUIUIMHBL, IO KOTOPBIM IUIAHUPYIOTCS Ja0opaTopHble paboThl U UX 00BEMBI, OMPEAEISIOTCS
pabounMu y4eOHBIMU TITIAHAMM.

Mertoanyeckre ykazaHusi 1O HPOBEIECHUIO Ja0OpaTOpHBIX paboT pa3pabaThHIBAIOTCS Ha CPOK
neiicreus PIIJ{ (I1IT) u Bitouarot:

3aryiaBue, B KOTOPOM yKa3bIBaeTCsl BU paboThl (JlabopaTtopHas), ee IOPsIKOBbI HOMep, 00bEM B
Jacax U HANMEHOBAHUE;

1eJTb paboTHI;

MIPEAMET U COJEP’)KaHue PaOOTHI;

000pyI0BaHUE, TEXHUYECKHE CPEACTBA, MHCTPYMEHT;

MOPSAIOK (IIOCJIEI0BATEIbHOCTD) BBIMOIHEHUS pabOThI;

IpaBUiIa TEXHUKU 0€30IacCHOCTU M OXpaHbl TPYAA M0 JaHHOM pabote (110 He0OOXOAMMOCTH);

oOurue npasuia K 0popMIEHUIO pabOoThI;

KOHTPOJIbHBIE BOIIPOCHI U 33 JaHMS;
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CITUCOK JIUTEPATYPHI (110 HEOOXOIUMOCTH ).

Conepxanune nabopatopHbix padbot ¢pukcupyetcs B PI1/] B pazaene 4 HaCTOSIIIECH POrpaMMBblL.

[Tpu mnaHMpoBaHUU J1AOOPATOPHBIX PabOT CIENyeT YUYUTHIBATh, YTO HAPSAY C BeAyIIEH LENbIO -
MIOATBEP)KICHUEM TEOPETHUUYECKUX IIOJIOKEHUH - B XOJAE BBIIOJIHEHUS 33JaHUH Yy CTYJIEHTOB
bopMUpYIOTCS TPAKTUYECKUE YMEHMsSI M HaBbIKM OOpallleHus ¢ JabopaTopHbBIM O00OpYyIOBaHHUEM,
anmaparypoi u mp., KOTOpble MOTYT COCTaBJIATh YacTh MPO(ECCHOHATFHON MPAKTUYECKON MOATOTOBKH, a
TaK)Ke HCCIeloBaTeNbckue yMmeHus (HaOmogaTb, CpaBHHUBAaTh, AaHATU3UPOBATh, YCTaHABJIMBATDH
3aBHCUMOCTH, J€JaTh BBIBOABI W OOOOIICHHS, CAMOCTOSTEIBHO BECTHU HCCIENOBaHHUE, OQOPMISTH
pe3YIbTaTHI).

CocraB 3amanuil nisi 1abopaTopHON pabOThI JOKEH OBITh CIUIAHUPOBAH C TAKHUM PACUETOM,
YTOOBI 32 OTBEIEHHOE BpPEMsi OHU MOTJIM ObITh KAU€CTBEHHO BBITIOJIHEHBI OOJBIIMHCTBOM CTYACHTOB.

Heo0xoauMbIiMu CTPYKTYPHBIMH 3JIEMEHTaMU J1a00paTOPHON paboThl, HOMUMO CaMOCTOSITEIbHOM
NeSITeNIbHOCTH CTY/ICHTOB, SIBIISIOTCS MHCTPYKTAX, IPOBOAUMBIN MpernoaBaTesieM, a TakKe OpraHu3anus
00CYKIEHUS] UTOTOB BBITIOJIHEHUS JTAOOPAaTOPHOI paboTHI.

BremmonHenuto nabopaTopHbIX pabOT MpeAliecTBYeT MpOBEpKa 3HAHMM CTYACHTOB — HUX
TEOPETUUYECKONW FTOTOBHOCTHU K BBIIIOJHEHUIO 33aHHUS.

[Topsimok mpoBeneHUs JIaOOPATOPHBIX PadoOT B IEJIOM COBIAAAET C TOPSIAKOM IPOBEICHHS
MPaKTUYECKUX 3aHATHH. [IoMUMO COOCTBEHHO BBIMTOIHEHHS PAOOTHI IS KaXKI0H Ja00paToOpHOil paboThI
MpeyCMOTPEeHa TMpoleypa 3alluThl, B XOJA€ KOTOpPOHl mMpernojaBaTelb MPOBOAUT YCTHBIA WIH
MIMCBMEHHBIN ONPOC CTYJAEHTOB JJI1 KOHTPOJIS IOHUMAHHUS BBIIOJIHEHHBIX UMU MU3MEPEHUN, MPaBUIbHON
WHTEPIPETAIMH TOYYEHHBIX PE3YJIbTaTOB U YCBOCHUS UMH OCHOBHBIX TEOPETHUECKHX M MPAKTHUYECKUX
3HAHUM 110 TEME 3AHATHUA.

[Tpu moAroTOBKE K 3a4eTy B JOMOJTHEHHUE K U3YYCHHIO KOHCIIEKTOB JIEKIUI, y4eOHbIX OCOOUi 1
ClIaliloB, HEOOXOAMMO IIOJIb30BAThCA Y4E€OHOM JIMTEpaTypoil, PEKOMEHJOBAHHON K HacCTOsIIEH
nporpamMMme. [Ipu moAroToBKe K 3aUeTy HYKHO U3YYHTh TEOPUIO: ONPEAETICHHUS BCEX MOHATUN U TTOIXOIbI
K OLIEHUBAHUIO JI0 COCTOSHUS MOHMMAHUSI MaTepHrajia U CaMOCTOSTEIbHO PEIIUTD 10 HECKOJIBKY THIIOBBIX
3ama4y U3 Kaxaod Tembl. llpu pemeHun 3amad Bcerga  HEOOXOAMMO YMETh KauyeCTBEHHO
MHTEPIPETUPOBATH UTOT PELLICHUS.

CamocrositesbHas padora cryaeHToB (CPC) no aucuMiuiiHe UrpaeT BaKHYIO pOJIb B XOJ€
Bcero ydeOHOro mporecca. Meroaudyeckue MaTepuanbl M pekoMmeHmanuu s obecriedeHuss CPC
TOTOBSITCS IIPENOIABATEIEM U BBIIAIOTCS CTYICHTY.

10. MNMepeyeHb WHGPOPMALMOHHBLIX TEXHOJNIONMU, UCNONb3yeMbIX MPU OCYLUEeCTBIIEHUMU
obpasoBaTenbHOro npouecca MNO AWUCLUNMWHE, BKMiOYas MepeyYeHb MNPOrpaMMHOro
obecne4vyeHnss U MHPOPMALIMOHHbIX CMPaBOYHbIX CUCTEM (NMPU HEOOXOAMMOCTH)

[Ipu npoBencHUM JIGKHHOHHBIX 3aHATHA TNPELyCMaTpUBAacTCAd MCIOJIb30BAaHUE CUCHEM
MyJIbTUMEAMA.

[Tpu mpoBeneHun J1a0OPATOPHBIX PadoOT IperycMaTPUBACTCS HCIOJIb30BAHUE JIAOOPATOPHBIX
YCTaHOBOK, IIOCY/Ibl M PEAKTHBOB.

11. OnucaHme maTepuanbHO-TeXHU4YECKOM OGasbl, HeoGXxoaMMOW Ans OcCyLecTBNEeHUs
obGpas3oBaTeNnbLHOro npouecca No AUCUUNInHe

JlekHOHHBbIE 3AHATUA:

Aynuropus, OCHAIllEeHHas MPE3eHTAMOHHON MYJIbTUMEIUWHON TEXHUKOM (IIPOEKTOp, SKpaH,
KOMITBIOTEP/HOYTOYK).

JlabopaTopHbie padoThl 10 JAaHHOM JUCHMIUIMHE MPOBOAATCS B yueOHOW aynutopun B-314a
«JIaboparopus xumuu Nely, ocHaleHHONW HEOOXOAUMBIM J1a00PATOPHBIM 000PYIOBAaHUEM U PEAKTUBAMHU
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JUIs. mpoBeAeHUus Xumuyeckoro skcrepumenTta, ®OK Oxkcnept-003, TUTPOBAIBHBIMU YCTAaHOBKAMH,
nonomepamu  Dxcnept-001, pH-merpamu  Oxcnepr-001, WHAMKATOPHBIMU, HOHCEIECKTUBHBIMH,
ANEKTPOJAAMHU, JJIEKTPOJIaMU CPAaBHEHUS, XpoMaTorpadhuyecKuMH KOJIOHKaMH.

F
ABTOp ; | y
KaHJIUaaT OMOJIOTUYECKUX HA 2 d
- v 7S Koporkosa I'.B.
JOLICEHT Ao T
flLe f
3aB. xapenpoii TMO, //’ g
e
KaHJUJaT TEXHUYECKUX HAYK, JOIEHT gl : ['onuapos M.B.

[Iporpamma ono6pena Ha 3aceganuu kadeapsl TMO ot 26 Hos0ps 2015 rona, mpoTokos Ne 5.
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