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1.MepeyeHb NNaHUpyeMbIX pe3ynbTaToB 06y4eHUsA NO AUCLUNIINHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMyu OCBOEHUA 06pa3oBaTeribHOM NporpaMmbl

Henabo ocBOeHMS] IMCHUILIMHBI SIBISIETCS MOATOTOBKAa OOYYArOMIMXCS K MPOU3BOJICTBEHHO-
TEXHOJIOTMYECKOM JACATEILHOCTH 10 HampaBieHU0 moarotToBku 15.03.02 «TexHosornyeckue MalimHbl U
000pyIOBaHUE» MOCPEICTBOM OOECIeUeHHs 3TarnoB (HOPMHUPOBAHMS KOMIIETCHIIUH, MPEIyCMOTPEHHBIX
®I'OC, B yacTu NpeACTaBICHHBIX HU)KE 3HAHUN, YMEHUW U HABBIKOB.

3auaann AUCHUIIJIMHBI SABJIICTCA HM3YUYCHUC MMOHATUIHOT'O alIapara JUCHHUIINIMHBI, OCHOBHBIX
TCOPCTUICCKUX MMOJIOKEHUN U MCTOOOB, MPUBHUTHC HABBLIKOB NPHUMCHCHHSA TCOPCTUUCCKHUX 3HAHUM JJI
PEIICHUSA MIPAKTUYCCKUX 3a7a4.

JucnunnuHa HanpaBjieHa Ha GOpMUPOBAHUE CIEYIONIeH MpodeccuoHaAIbHON KOMIIETEHIINU:

[IK-16 «yMeHuWe NpPUMEHSTh METOAbl CTAHJAPTHBIX HCIBITAHUNA MO0 ONpPENEICHUI0 (PUIUKO-
MEXAHUYECKUX CBOMCTB M TE€XHOJOTHMYECKUX IOKA3aTesIed UCIOJIb3YEMbIX MATEPHAIOB U TOTOBBIX
U3JICITUI.

B pe3ynbrare u3ydeHus AUCHUILIMHBI CTYIEHT JOJDKEH:
3HATh:

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

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

BJIAJETh.

- 0a30BbIMM XMMHUYECKUMU U (PU3MKO-XMMUYECKMMH METOJAaMM aHajlu3a [UIsl pealu3aluu
UCCIIEIOBATENbCKON  JEATEIIBHOCTH W ONPENENICHUs CBOMCTB M TEXHOJOIMYECKHMX IIOKa3aTeseu
UCIIOJIb3yEMBIX MaTepUaioB u roToBbix u3aenuii (I1K-16);

- HABBIKAMH PaCcYeTOB MapaMeTpoB, GUKCUpyeMbIX B KOHKpeTHOM Metoze (ITK-16).

2. MecTo AuCUMNNNHBI B CTPYKTYpe o6pa3oBaTeribHOM NporpaMmbI

JlucuuruiiHa OTHOCHUTCS K BapuUaTHBHOM YacTH 00s3aTeNbHBIX JUCHUIUIMH 00pa3oBaTelbHOM
IpOrpaMMbl MOATOTOBKM OakajaBpoB 10 HampaBieHuio OakanaBpuata 15.03.02 «TexHomoruueckue
MaIlluHbl U 000pynoBaHue», npodpuis «O6opynoBaHue HedTerazonepepadoTKm.

B coorBercTBum ¢ y4eOHBIM Tu1aHOM 1o HampasieHuto 15.03.02 «TexHomorndeckne ManIMHBI U
o0OpyJOBaHUE» 3HAHUS, YMEHUS W HaBBIKM, IOJYYEHHbIE CTYyJIEHTaMH B TIpolecce H3y4YeHUs
TUCHUILTNHBL «TeopeTnyeckiue OCHOBBI (PU3UKO-XUMUYECKOTO aHAIN3ay, SIBISIFOTCS 0a30i ISl H3YYeHUS
CIIEAYIOINX AUCHUIUIMH (IIPAKTHK):
b1.b.14 MarepuanoseneHue
b1.b.16 Mertposorus, CTaHIapTU3ALMS U CePTUDUKALHS
b1.B.OJI.8  KouTtpoins npousBoacTBa HedTerazonepepadoTKu
b1.B.O/I.11 Teopernyeckre 0CHOBBI (PU3NKO-XUMHUECKOTO aHATTN3a
b1.B.JIB.2.1 Xwumus Hedtu u raza
b1.B./IB.2.2 Teopernueckue OCHOBBI HEOPraHUYECKONH XUMHUN
b1.B./IB.4.1 BeHTWIALMSA 1 OYUCTKA BO3/1yXa HA MPOMBIIIIEHHBIX MPEATPUSITHIX
b1.B./IB.4.2 CneuunanbHble METOABI pacueTa 000pynoBaHMs HepTerazonepepadoTKu
b1.B.JIB.9.1 PemoHT, skcrutyaranus u o0CIyXKHUBaHUE MPOU3BOACTBEHHOTO 000y 10BaHUS
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3. O6bem gMCUMNNHBI B 3a4€THbIX eAnHULAaxX C YKa3aHMeM Konm4yecTBa akageMn4yeckux
YyacoB, BbiOesfieHHbIX Ha KOHTaKTHYK paboTy obyvarwmxca ¢ npenopasartenem (no
BuAaam y4eOHbIX 3aHATUI) N HA CaAMOCTOATESIbHYIO paboTy obyyarLmxcs

AyauTopHasi padora

Huxo: bl
Yactp nukia: BapUATHUBHAs CemecTtp
Ne muctunauHEI M0 y4eOHOMY IUIaHy: b1.B.O/I.11
Yacos (Bcero) nmo yueOHOMY IUIaHY: 72 2 ceMecTp
TpynoemkocTts B 3aueTHbIX eqununax (3ET) 2 2 ceMecTp
Jlexuu (3ET, wacoB) 0,5, 18 2 ceMecTp
ITpaktuueckue 3ansatus (3ET, yacoB) - 2 ceMecTp
JlaGopaTophsbie paboTsl (3ET, yacoB) 0,518 2 ceMecTp
O0BeM caMoCTOATETHEHON padOThI 1,0 36 2 cemectp
no yuebHomy miany (3ET, yacoB Bcero)
3auet (3ET, gacoB) 059 2 ceMecTp
CamocrosiTesibHas padoTa CTY1eHTOB
Bun pa6or Tpynoémkocts, 3ET, uac
W3ydenue maTepuanoB JeKuui (JIK) 0,25;9
[ToaroroBka K MPaKTUYECKUM 3aHATHIM (I13) -
[ToaroToBka K BBIMOJIHEHHUIO M 3aLIUTE JIAOOPATOPHBIX paboT (11a0) 0,25; 9
Brimonnaenue pacuetHo-rpaduueckoi paboTsl (pedepara) 0,08; 3
Beinonnenne KypcoBoro npoexta (paboTsl) -
CamocTosTeTbHOE H3YUYECHHE JIOMOJIHUTEIFHBIX MaTePUAJIOB 0,17: 6
nucturnHbl (CPC)
[ToaroroBka K KOHTPOJIBHBIM paboTaM -
IToaroroBka Kk TECTUPOBAHUIO -
IToaroroBka k 3auety 0,25: 9
Bcero: 1,0; 36
IToaroroBka K 3K3aMeHy -

4. CopepxaHue AUCLMMNIIUHDLI, CTPYKTYPUPOBaHHOE MO TeMaM C yKasaHUeM OTBe4EeHHOro
Ha HUX KONIMYecTBa akageMU4eCKUX 4acoB U BUAOB yUYEOHbIX 3aHATUN

Bunpl yueOHBIX 3aHATUH, BKIIOYAst
Bcero | camocTosTeNnbHYI0 paboTy CTYIEHTOB,

No 4acoB | M TPYAOEMKOCTH (B Hacax)
TeMbl AUCIHUILTAHBI

n/m Ha —
eMy JIK p ma6 | CPC | unre
paKT

1 2 3 4 5 6 7 8

1 Tema 1. HpeI[MfT U 32724 5 5 i i 15 i

AHAJINTHYECKOH XUMUH.
2 Tema 2. KauecTBeHHBIE MeTOALI AHAJIN3A. 10 2 - 2 25 -
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Bubel yaeOHBIX 3aHATHH, BKITIOYAS
Bcero | camocTosTenbHYIO pabOTy CTYACHTOB,

Ne 4acoB | M TPYIOEMKOCTH (B Hacax)
Tembl AUCHUTIITUHBI

n/a Ha
TeMy

B T.U.
JIK np na6 | CPC | unte
paKT

3 Tema 3. XuMnueckue METO/AbI

12 4 - 2 3,5 -
KOJIMYeCTBEHHOI0 aHAJIN3A.

4 Tema 4. JaeKTpPOXUMHYECKHE METObI
aHajm3a.

26 4 - 8 6,5 -

5 Tema 5. CniekTpajibHbIe MeTO/Ibl aHAJIH3A. 12 2 - 2 25 -

6 Tema 6. XponuaaTorpaqmqecxne MeTOAbI 14 4 i 4 13,5 i
AHAJIMTHYCCKON XUMUH.

TeMbl 1181 CAMOCTOSITEILHOTO H3Y4YeHHS:
MeTtoanl ATOMHOI ONTHYECKOM
CIEeKTPOCKONUH

1. ATOMHO-?MHUCCHOHHBII METOI.

2. ATOMHO-a0COPOIIMOHHBIA METOI.

3. ATOMHO-(IIyOpECLEHTHBI METO/I.
MeTobI MOJIEKYJISIPHOM CTIEKTPOCKONMUH
4. UK- cnexTpockomnusi.

5. MonekynsapHas JFOMHHECLICHTHAs
CHEKTPOCKOITHSI.

6. CnexTpockonus

cBeropaccesiHus. Hederno- u
TypOUIUMETPHSL.

7. Pedpaxromerpus.

8. Ilonspumerpus.

9. Kunernyeckue MeTObl aHATU3A
DJIEKTPOXUMHYECKHE METO/Ibl AHATU3A

10. Kynonomerpus

11. BoabsTamnepomerpus

12. KonaykromeTpus

13. DOnekrporpaBumeTpus
Pagromerpudeckne METOIbI aHAIIN3A

14. PaanoakTUBAI[MOHHBIA METO

15. Macc-cnekTpomMeTpus

16. CnexTpockomusi SAepHOro MarHUTHOTO
pe3oHaHca

17. PeHTreHocnekTpalbHbIN aHATH3

18. buosaoruyeckuii MmeTon

19. Tepmuueckne METOBI

Bcero 108 yacoB no Bujam y4eOHbIX 3aHATHI 18 - 18 36 -
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ConepxkaHnme mo BUJAaM Yy4YeOHBIX 3aHATHNH

Tema 1. IlpeameT u 3a1a4U AHAJTUTHYECKOH XMMUM.
Jleknusi 1. UcTropusi pa3BuTusi aHAJIMTHYECKOW XuMuM. Bblaroniecss pycckue ydeHble-
QHAIUTUKA. MeroAbl XUMHUYECKOTO aHajau3a. OTamnbl aHAJIUTUYECKOTO  HUCCIEIOBAHMS.
TpeboBanwus, MPeIbIBIIEMbIC K aHATUTUICCKUM METOAaM. (2 Jaca)
CamocrosiTesibHas padora 1.
- n3y4eHue Matepuainos Jekuuu (1 gac);
- BBIMOJIHEHHE pacueTHO-rpadudeckoit padotsl (0,5 gaca).
Bcero na temy 1 -1,5 yaca
Texkymmii KOHTPOJIb — OTBETHI HA BOIIPOCHI TECTOBOTO 33JIaHUS.

Tema 2. KauecTBeHHBIE METOAbI AHAJIN3A.
Jlekuus 2. Oco0eHHOCTH aHAJUTHYECKUX peakumil. Knaccudukanus aHaIUTUYECKUX TPYII
KaTHOHOB M AaHHUOHOB, HamOoliee 4YacTO OOHAPYKUBAEMBIX IPU CAHUTAPHO-TUTHEHUYECKOM
aHaJM3€ B IHUIIEBOW NPOIYKIUH M Chipbe. KauecTBEHHbIC peaKkIMd OMOTCHHBIX 3JIEMEHTOB (2
Jaca).
Jladoparopnasi pa6ora 1. KauecTBeHHble peakuuud OMOTreHHbBIX HOHOB. O3HAKOMUTHCS C
npreMaMHd KayeCTBEHHOTO aHaniu3a. M3yunTh KadecTBEHHbIE PEaKIUU HEKOTOPHIX OMOTEHHBIX
noHOB. [IproOpecTy HaBBIKK IPOOHOIO aHAIN3a HEU3BECTHOTO COSIMHEHUS (2 yaca).
CamocrosiTeibHas padora 2.
- U3y4eHue Marepuainos Jiekuuu (1 gac);
- TIOJTOTOBKA K BBINOJHEHHUIO U 3alIMTe JabopaTopHoil paboThl Ne 1 (M3yueHHE METOIUYECKUX
yka3zanuii) (1 gac);
- BBIMIOJIHEHHUE pacueTHO-rpaduueckoit padotsr (0,5 yaca).
Bcero Ha Temy 2 - 2,5 gaca.
Texkymmii KOHTPOJIb — YCTHBIN ONMpOC MpHU TMPOBEIEHUU JOIMycKa K JabopaTOpHBIM paboTam,
3alIMTa JTa00paTOPHBIX padOT, BHIMOTHEHUE TECTOBBIX 3aJaHUN.

Tema 3. Xumuveckue MeTOIbI KOJTHYECTBEHHOI0 AHAJIN3A.
Jlekuus 3. KuciorHo-ocHoBHOe TuTpOoBanue. Kpusble TuTpoBaHus. Touka 3KBUBAJIEHTHOCTH.
KucnorHo-ocHoBHBIE HMHIUKATOpbl. OMMOKM TUTPUMETPUUYECKOTO aHalIM3a M CIOCOObl UX
npenynpexaeHus. KoMIueKCOHOMETpus, peNOKCUMETPUS, MEPMAaHIaHATOMETPUS, HOJOMETPHSL.
O6unactu npuMeHeHus (2 yaca).
JlabopaTopnasi pabdora 2. TuTtpuMerpuyecKkoe onpeaeaeHue COAEPKAHUS COJSTHON KHCIOThI
B pacrBope. O3HAaKOMHUTBCS C NpUEMaMu OOBEMHOro Meroia aHanuza. OCBOMTH METOJUKY
TUTPUMETPUUECKUX H3MEpeHHil: oTOop mpoO, pacTBOpeHHE HaBECKH, paboTa ¢ TUTPOBAIbHOMN
ycTaHOBKOM. HayuuThcsi nNpuUroTraBauBaTh CTaHJAPTHBIE PpAcTBOPbl M CTaHAApTU3UPOBATH
PacTBOPHI C HEM3BECTHOW KOHIIEHTpanuei (2 Jaca).
Jlekuuss 4. I'paBumerpuueckuii  aHaam3. Cxema mposeaeHus. Ocaxpaemas U
rpaBuMeTpuueckas (opma. YcioBus monydeHus ocanka. Coocaxnenue. CrapeHue ocaakoB (2
qaca).
CaMmocrosiTe1bHast padoTa 3.
- U3y4YCHUE MaTepHaNIOB JieKiui (2 yaca);
- MOATOTOBKA K BBIMOJHEHUIO M 3alIUTE J1abopaTopHoi paboThl Ne 2 (M3ydyeHHe MEeTOANYECKHX
ykaszanuii) (1 gac);
- BBINIOJIHEHUE pacuyeTHO-rpaduueckoit padotsr (0,5 gaca).
Bcero na temy 3 — 3,5 gaca.
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Texkyummii KOHTPOJIb — YCTHBIH OMPOC TPHU MPOBEACHUH JOMYyCKa K J1aOOPaTOPHBIM paboTaM,
3aImuTa 1abopaTopHBIX padoT.

Tema 4. JnekTpOXUMHYECKHE METOIbI AHAJIN3A.
Jlekuust 5. PaBHoBecue B cucremax Ox-RedOX. Teopernueckue OCHOBBI MOJsporpadum,
amnepomeTpun, KoHaykromeTrpuu. Ilpsmas  norenumomerpus.  IloreHumomerpuyeckoe
TUTPOBaHKE (KUCIOTHO-OCHOBHOE, OKHUCIUTEIbHO-BOCCTaAHOBHUTENbHOE). O0nacTu npumenenHus (4
yaca).
JlaGoparopuasi padora 3. KosiuuecTBeHHOE omnpeae/ieHue COJEPKAHUA KUCJI0T B pacTBoOpax
MeTOA0M NOTEHIMOMETPHYECKOr0 KHCJIOTHO-OCHOBHOIO TuTpoBaHus. OmnpeneneHue
HOpPMAJIbHOM KOHIICHTPAIMM COJSIHOW UM YKCYCHOM KHUCIOT B  PAacTBOpax MeETOJIOM
HOTCHIIUOMETPHYECKOTO KHCIIOTHO-OCHOBHOT'O TUTPOBaHus (2 yaca).
Jlaboparopnasi padora 4. OmnpenejieHue coaep:KaHusl Ko00aJbTa B PACTBOPe METOAOM
NOTEHIHOMETPUYECKOI0 OKHCIMTEJbHO-BOCCTAHOBUTEILHOIO THUTpoBaHus. OnpeseneHue
comepxkaHnss MoHa KoGamsra Co’’ B PacTBOPE METOZOM OKHC/IHTEIbHO-BOCCTAHOBUTEIBHOTO
MOTEHIIMOMETPUYECKOTO TUTpOBaHus (4 yaca).
JlaboparopHasi padora 5. Onpenesnenune coaep:KaHusi HUTPAT-HOHOB B PacTBOpPe METOAOM
npsiMoii morenuuomMerpun. OnpenelicHue KoHIeHTpanuu (aktuBHocTH) HOHOB NO3 B pacTBOpe
METOIOM TPSIMOM MOTEHIIMOMETpHH (2 Yaca).
CamocrosiTeibHas padora 4.
- U3y4YEeHHE MATEPHUANIOB JICKIHMH (2 Yaca);
- TOATOTOBKAa K BBINOJIHCHWIO M 3ammre JaboparopHoir paborer Ne 3, 4, 5 (usydcHwme
METOIUYECKUX YKa3zaHuii) (4 daca);
- BBIMOJIHEHHUE pacueTHO-rpadudeckoit padotsl (0,5 yaca).
Bcero na temy 4 -6,5 yacon
Texkymmii KOHTPOJIb — YCTHBII ONpOC MpHU MPOBEIEHUHU JOIycka K JabopaTOpHBIM paboTawm,
3aIIuTa JJabopaTOPHBIX padOT, BHIMOTHEHHE TECTOBBIX 3a/IaHUH.

Tema 5. CniekTpaJibHbIe METObI AHAJIM3A.
Jlekuus 5. ®orokonopumerpusi. Knaccugpukanus meronon. [loHsTHE ONTHYECKON TIOTHOCTH,
npo3padyHocTu. [loctpoeHune kaauOpoBO4YHOro rpaduka st 0OpabOTKH Pe3ynbTaTOB aHAIM3a.
®doroanekTpokonopumeTpusd. O6nacTu npuMeHeHus. (2 yaca)
Jladoparopnasi padora 6. @oTomMeTpuueckoe onpeaejeHue cogaep:kanusi nonos meau (1) B
pactBope. OmnpeneanTh MeTooM (GOTOKOIOPHMETPHH KOHIEHTpannio HoHoB CU™" B pacTBOpe
cynbhata meau (I1). (2 gaca)
CamocrosiTeibHas padora 5.
-U3y4yeHue MarepuanoB Jiekuu (1 yac);
- MOATOTOBKA K BBIMOJHEHUIO M 3alIUTe JabopaTopHOil paboTel Ne 6 (M3ydeHHE MEeTOJMUYECKUX
ykaszanuii) (1 gac);
- BBINIOJIHEHUE pacuyeTHO-rpaduueckoit padotsr (0,5 gaca).
Bcero Ha Temy 5 -2,5 gaca
Texkyummii KOHTPOJIb — YCTHBII ONpOC MpHU IMPOBEIEHUHU JOIMycKa K JJabopaTOpHBIM paboTam,
3alUTa J1a00pPaTOPHBIX paboT, BHIMOIHEHUE TECTOBBIX 3a/1aHUM.

Tema 6. XpomaTorpadguueckue MeTo/ibl AaHATUTHYECKOIH XUMHU.
Jlekuus 6. MonooOMeHHas1, pacupeaenuTeabHas Ha Oymare U B TOHKOM CJIO€, ra30KUAKOCTHAs
xpomarorpadus. TeopeTndeckrne OCHOBBI U METOAMKHA 00pabOTKH pe3yabTaToB. (4 daca)
JlabopaTopnass paGora 7. Xpomatorpadguueckoe oOmnmpeneecHHe CONCPKAHUA XJOPHUIA
HATpUs B CJAMBOYHOM MacJje. MeToqoM HOHOOOMEHHOH JKUAKOCTHOM XpomaTorpaduu
omnpenenuth nporuentHoe coaepskanne NaCl B o0pasiie cimBounoro macia. (4 gaca)

6
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CamocrosiTejibHas padoTa 6.

- U3y4YCHUE MATEPHUAJIOB JICKIUH (2 yaca);

- TIOATOTOBKA K BBIMOJHEHUIO M 3aIIUTE J1a00opaTopHOi paboTel Ne 7 (M3ydeHHEe METOAWYECKHX
ykaszanwuii) (2 gaca);

- BBINIOJIHEHUE pacueTHO-rpaduueckoit padotsr (0,5 yaca).

CamocrosiTejibHasi padoTa 7. MOAroTOBKA K 3a4eTy (9 yacoB).

Bcero na temy 6 — 13,5 gacos.

Texkylmuii KOHTPOJIb — YCTHBIA ONPOC MpPH MPOBEIACHUU JOMYyCKa K JIAOOPaTOPHBIM padoTawm,
3auTa 1a60paTopHBIX PpaboT, BHITOJIHEHNE TECTOBBIX 3aJaHH.

IIpomeskyTOUHAS aTTecTANMS O IMCHUILIMHE: 32a4YeT ¢ OLEHKOM.
I/ISYT-ICHI/IC JUCHUIIJIMHBI 3aKaHYNBACTCs 3a4€TOM C 0LICHKOI7L 3auer MMpOBOAUTCA B COOTBCTCTBHU C

[TonoxxeHneM 0 3aueTHOM M 3K3aMeHalnoHHOM ceccusix B HUY MOUW M MHCTPYKTUBHBIM IHUCHBMOM OT
14.05.2012 r. Ne 1-23.

5. lMNepe4yeHb y4yebHO-meTOAMYECKOro obecneyvyeHMA AN CaMOCTOATENIbHOM paboTbl
obyyarLwmxca No AUCLUNIINHE

Jlns obecriedeHuss caMOCTOSITENbHOW paboThl pa3pabOTaHbl: JE€MOHCTPAlMOHHbBIE CIIAaWbl JIEKLUH 110
JUCLUILIMHE, METOAMYECKUE YKA3aHUs 110 CaMOCTOSTENIbHON paboTe Mpu MOJArOTOBKE K J1a00paTOpHBIM
3aHaTUsIM: «Pabouas Terpanp 1o kypcy TOD XAy, JlabopaTopHslii mpakTHKyM 110 Kypcy « TODXA».

6. ®@OHO OLUEHOYHbLIX CpeAcTB pAnNA nNpoBeAeHUs NPOMEXYTOYHOM aTTecTauuu
obyuarLwmxca no AUCLUUNIINHe

6.1 NepeyeHb KOMNETEHLMWN C YKazaHUeM 3TanoB ux hopmmpoBaHus

[Ipn ocBOE€HMHU TUCHUIUIMHBI (POPMHUPYIOTCS CIENyIOIIMe KOMIeTeHUuu: npodeccuonanbHas [1K-

16.

VYka3aHHast KoMnereHus: GOpMUPYIOTCS B COOTBETCTBUU CO CIEIYIOIIUMHU TallaMu:

1. ®opMmupoBaHME U Ppa3BUTHE TEOPETHUUECKUX 3HAHUN, MPENYCMOTPEHHBIX YKa3aHHBIMU
KOMITETEHIUSIMHU (JIEKIIMOHHBIE 3aHATHS, CAMOCTOsITEIbHAs paboTa CTYJAEHTOB).

2. ITlpuoOpereHne M pa3BUTUE NPAKTUYECKUX YMEHUH, NPEIyCMOTPEHHBIX KOMIETEHIMSIMU
(J1abopatopHble paboThl, CAMOCTOSTENbHAS paboTa CTY/I€HTOB).

3. 3akpemieHue TEOPETUUECKUX 3HAHUM, YMEHUN U MPAKTUYECKUX HABBIKOB, MPEIYyCMOTPEHHBIX
KOMITIETEHIIUSIMH, B XOJ€ 3aIlIUT Ja00paTOpHbIX paboT, a TAK)Ke PellIeHUs] KOHKPETHBIX 3aJa4 MpH 3alluTe
1a00paTOpHBIX PabOT, YCHEUIHOMN claun 3a4eTa.

6.2 OnucaHme nokasaTtenem W KpUTepueB OLEHUBAHUA KOMMNETEHUMM Ha
pasnuyHbIX 3Tanax nx opmM1MpoBaHUus, ONNCaAHUSA LLKar OLeHMBaHUSA

ChopMHpPOBAaHHOCTH KOMIIETCHIIMM B paMKaX OCBOCHUS JAHHOW IUCITUTUTMHBI OIEHUBACTCS IO
TPEXypPOBHEBOM ILIKAJIE:

- HOpOFOBBIfI YPOBCHDB ABJIACTCA 00s13aTeNLHBIM JJIs BCEX o6yqa}0mnx051 I10 3aBE€PIICHUN OCBOCHUA
JUCLIUIUIAHBI,

- TPOJBHUHYTBI YpPOBEHb XapaKTEPU3yeTCs IPEBBINICHUEM MHUHHUMAJIBHBIX XaPAKTEPUCTHK
c(OPMHPOBAHHOCTU KOMITETEHIIUH 110 3aBEPILICHUN OCBOSHHS AUCIMILUIUHBL,

- STaTOHHBIN YPOBECHb XapaKTEpU3yETCA MaKCHUMAaJIbHO BO3MOXKHOH BBIPAXXCHHOCTBIO
KOMIIETECHIIVH U SBJISIETCS BaXKHBIM KQYECTBEHHBIM OPUEHTHUPOM JJI CAMOCOBEPILIECHCTBOBAHMS.

[Tpu nocrarouHom kadectBe ocBoeHHs Oosiee 80% mNpHUBENEHHBIX 3HAHUN, YMEHUN U HAaBBIKOB
[IPENOJABATENIb OLICHMBAET OCBOCHUE IaHHOM KOMIIETCHIMM B PaMKax HACTOALIEH IUCLHUILIMHBI Ha

7



Pabouas npoepamma oucyuniuner 51.B.0/.11 J

«Teopemultecmte OCHO6bl qbu3UKO'xuMull€CK020 ananuszay Mi" )

CMONeHcKuA
( DUTMAN

STAJIOHHOM YpOBHE, MpU oOcBoeHHH Oosiee 60% mpHUBEACHHBIX 3HAHUNA, YMEHUH M HABBIKOB — Ha
MIPOJIBUHYTOM, TIpu ocBoeHuu Ooisiee 40% MpUBEACHHBIX 3HAHWN, YMCHHI U HAaBHIKOB - Ha MOPOTOBOM
ypoBHE. B MpOTHBHOM cllydae KOMIIETEHIIMSI B paMKaxX HACTOSIIEH TUCIUIUIMHBI CUUTAETCS
HEOCBOEHHOM.

YpoBeHb cHOPMUPOBAHHOCTH KaX10H KOMIETEHIIMH HA Pa3IMYHBIX dTanax ee (popMHUpOBaHUS B
mpouecce OCBOCHUA I[aHHofI AUCHUIINIMHBI OLICHUBACTCA B XOJC TCKYLIECIO KOHTPOJIA YCIIEBACMOCTH U
MMpeaACTaBJICH PAa3JIMYHBIMA BHUAaMH OLICHOYHBIX CPCACTB.

[Ans oueHkn copMMpPOBaAHHOCTM B paMKax AaHHOM gucumnnuHbl komneteHumn MMK-16
«YMCHHC MPHUMCHATH METOABI CTaHIAPTHBIX HUCIBITAHUN IIO OIIPECACIICHUIO @HSHKO-MCX&HI/IHCCKI/IX
CBOMCTB M TEXHOJIOTHYECKHX IIOKa3aTeiei HCIIOJIB3YEMbBIX MATEPHAJIOB M TOTOBBIX I/IS,Z[GJ'II/IfI))
npenoaaBaTrejicM OLCHUBACTCA COLACPKATCIIbHAA CTOPpOHA M KAa4YCCTBO MATCPHUATIOB, IMPHUBCIACHHBIX B
oTyeTax CTygeHTa no nabopaTopHbIM 3aHATUSAM. YUUTHIBAIOTCS TaK)KE€ OTBETHI CTY/ACHTa Ha
BOIIPOCHI IO COOTBCTCTBYIOLIIUM BHUJAM 3aHATUHI IIpUu TCKYLWICM KOHTPOJIC — 3awnTax na6opaToprlx
paborT.

HpI/IHI/IMaeTC}I BO BHUMAaHUEC 3HAHUA Oﬁy‘IaIOH_II/IMI/IC}IZ
- OCHOBHBIC METOAbI XUMHNYECCKOT'O U (bI/ISI/IKO-XI/IMI/IIIeCKOFO aHaJIM3a U CIoCcOOBI X pcajmsanuu,

HaJIM4yue yMEHPlH:

- IPUMCHATH HA MMPAKTUKE OCHOBHBLIC MCTO/Ibl aHAJIN3a,

IIPUCYTCTBUEC HABbIKA:

- BJIaJACHUA 0a30BBIMH XUMHUYECKUMHU U (I)I/ISI/IKO-XI/IMI/I‘-IGCKI/IMI/I MCTOJaMHM aHaJIM3a I pCain3alnn
I/ICCJIC,HOBaTCJIbCKoﬁ JACATCIIBHOCTH HW  OIPCACIICHUSA CBOMCTB M TEXHOJIOTHYECKHX MOKa3aTeled
HCIIOJIB3YCMbIX MAaTCPUAJIOB U I'OTOBBIX H3II€JIPIﬁ;

- BCACHUS paCYCTOB I1apaMETPOB, (1)I/IKCI/IpyeMLIX B IaHHOM METOJC.

KpuTepun oueHuBaHna ypoBHA copmupoBaHHocTu komneTeHumn MK-16 B npouecce
BbINONHEHUs nabopaTopHbIX paboT.

CryneHTy npH BBINOJHEHHM J1a00OpaTOPHBIX pabOT B YCTHOM ONpOCE 33aJaeTcs 2 BOIpoca M3
MMPUMEPHOT'O IICPCYHS:

1. KakoBbI TeOpeTHYECKHE OCHOBBI TUTPUMETPUYECKOTO (MIIH IPYroro U3y4aeMoro) aHajiusa.

2. KakoBsbl o0mactu IMPUMCHCHUA JaHHOTO METOJAa a”Haimuza’?

3. IlpuBecTH mocieI0BAaTEIHLHOCTH OMIEPALUA B MIPOIIECCE BHIMOIHEHUS THPUMETPHUUIECKOTO (MU JPYTOro
I/I3y‘IaeMOFO) aHaJin3a. I[aTL XapPaKTCPUCTUKY OTACIIbHBIX onepaunﬁ.

4. B yem npeuMy1ecTBa U HETOCTATKH METO/A TUPTPUMETPUN?

lMonHbIn OTBET Ha OAWMH BOMPOC, YaCTUYHbLIA OTBET Ha ABa BOMpoca COOTBETCTBYHOT
NOPOroBOMYy YPOBHIO CCHOPMUPOBAHHOCTM KOMMETEHUUN HA JaHHOM 3Tane ee (hopMMpoBaHUS,
MOSHbIA OTBET Ha OOWH, U YaCTUYHBLIN OTBET Ha BTOPOWN — NPOABUHYTOMY YPOBHIO; MPU NOSTHOM
OTBeTe Ha ABa Bonpoca — 3TarlOHHOMY YPOBHIO).

OueHuBaeTca akTMBHOCTb paboTbl CTyaeHTa, rnybvHa OTBETOB CTyAeHTa npu 3awuTte
nabopaTopHbIx paboT.

CnocobHocTb MPUMEHSATh Ha MPAKTHKE TEOPETUYECKH OCBOEHHBIA METOJl aHAJIN3a, MPHU 3alluTe
7a00paTOPHBIX Pad0T OOBEKTHBHO XapaKTEPH30BaTh METOJI MCCIICIOBAHUS, YMEHHE pEIaTh MPOCTHIS
PaCUYCTHBIC 3aa4U, CBA3aHHBIC C BEIMYMHON aHAJIUTHUECKOI'0 CHUTHala IIPpU BBIITOJIHCHHUU 3KCIICPUMCHTA
COOTBETCTBYET [MMOPOrOBOM YPOBHK OCBOEHUS KOMMETEHUMW Ha [aHHOM QJTane ee
dopMmnpoBaHus;

B AONOJIHEHUNE K I'IOpOFOBOMy CHOCOOHOCTH APryMCHTUPOBAHO BLI6I/IpaTB METOA4 aHaiu3a OJIs1
MOCTABJICHHBIX 3a/1a4 — COOTBETCTBYET NPOLBUHYTOMY YPOBHIO;

B AOMOSIHEHMM K MNPOABMHYTOMY HaJIW4YHEe yMEHHUS palMOHAILHO M  KadeCTBEHHO
HHTCPHNPCTUPOBATL PC3YJIbTATHI I/ICCJ'ICI[OBB.HI/Iﬁ, AHAJIM3UPOBATH MOJYUCHHBIC XAPAKTCPUCTHKHU, PCIIATH
YCJIOHEHHBIC 337]aul — COOTBETCTBYET 3TallOHHOMY YPOBHIO).
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D@opMON IPOMEKYTOUYHOM aATTECTALMU IO JAHHOM IHUCIUIUIMHE SBJISETCA 3a4€T C OLIEHKOM,
ornleHMBaeMbIii 1o mnpuHATOM B HUY «MDBOW» yerhipexOamibHON cucteme: "oTiaudHO", "Xopormio",
"yA0BIIETBOPUTENBHHO", "HEYJOBIETBOPUTEIHHO".

Kpurepuu onienuBanus (B COOTBETCTBUH ¢ HHCTPYKTUBHBIM mucbMoM HUY MOU ot 14 mas 2012
roga Ne 1-23):

OueHKH «OTIUYHO» 3aCIYKUBAET CTYIEHT, OOHAPY>KUBIINI BCECTOPOHHEE, CUCTEMAaTHYECKOe U
ry0OKoe 3HaHME MAaTepHajOoB HW3YUYEHHOW IUCIHMIUIMHBI, YMEHHE CBOOOJHO BBINOJHATH 33JaHu,
MIPEAYCMOTPEHHBIE TPOrPaMMOM, YCBOMBIIWKM OCHOBHYIO M 3HAKOMBIN C JONOJIHUTEIBHON JIUTEPATYPOH,
PEKOMEHI0OBaHHOK paloueil mporpaMMoil IUCHMIUIMHBI, MPOSBUBIIMKA TBOPYECKHE CIIOCOOHOCTH B
MOHUMAHUM, H3JI0XKEHHUH U HCIOJb30BAaHUM MAaTEpUajoB HW3YYEHHOM JUCHUIUIMHBI, Oe3ylnpevyHo
OTBETHBILIEMY HE TOJLKO HA BOMPOCH OWJIeTa, HO W HA JIONOJHUTEIILHBIC BOMPOCH B paMKax paboueit
MIPOrpaMMbl IUCLUILIAHBI.

OneHKN «XOpOIIO» 3acCIyKWBAaeT CTYACHT, OOHAapYXHBIIWI TIIOJHOE 3HAHWE Marepuaja
M3yYEHHOUN HUCLUUIUIMHBI, YCIEIIHO BBIIOJIHSIOUMN IPEeTyCMOTPEHHBIE 3aJaHusl, YCBOUBIIUM OCHOBHYIO
JTUTEPATypy, PEKOMEHIOBaHHYIO pabodeld mporpaMMOi TUCIUIUIMHEI, ITOKA3aBIIEMY CHCTEMATHYCCKHMA
XapakTep 3HaHWM MO JUCLUUIUIMHE, OTBETUBIIEMY Ha BCE BOIPOCHI OHIIETa, HO JOMYCTUBILIEMY IIPH 3TOM
HETIPUHIIUITUATILHBIE OIUOKH.

OueHKHd «yJOBJIETBOPUTEIHLHO» 3aCIyKUBAaET CTYIEHT, OOHApYKMBIIMUN 3HAHHE MaTepuaia
W3YYCHHOHN NUCIUIUTMHBI B 00beMe, HEOOXOAMMOM IS TajbHEeHIIeld ydeObl U MpeIcTosImeld paboThl 1Mo
npodeccuu, CHPaBISIONUMICS C BBINOJTHEHHEM 3a/laHui, 3HAKOMbI C OCHOBHOW JIMTEpaTypOH,
PEKOMEHIOBaHHOM pabouell MporpaMMON JUCHUUIUIMHBI; JOMYCTUBIIMM MOTPEIIHOCTh B OTBETE Ha
TEOPETUYECKHE BOIMPOCH,, HO 00IaJaImUi HEOOXOIWMBIMH 3HAHUSAMH [l UX YCTPaHEHUS O]
PYKOBOJICTBOM IIpENIOAABATENS.

OneHka «HEYTOBIETBOPUTEIHHO» BBICTABISACTCS CTYACHTY, OOHApYXHBIIEMY CEpbe3HbIC
npoOenbl B 3HAHUSAX OCHOBHOTO MaTepualia M3y4YeHHOW MUCIUTIINHBI, JOIMYCTUBIIEMY MPUHIIUITHAIbHBIC
OIMOKM B BBHIMOJIHEHUU 3aJaHUIl, HE OTBETHUBIIEMY Ha BCE BOMPOCHl OWUIIETa U JOMOJTHUTEIbHBIC
Bonpockl. Kak mpaBuiio, oleHKa «HEYJOBIETBOPUTENILHO» CTaBUTCS CTYIEHTaM, KOTOpbIE HE MOTYT
MPOJOIKUTh O00ydeHHe 1o oOpa3oBaTeNbHON MporpaMme 0e3 JOMONHUTENbHBIX 3aHATUH TIO
COOTBETCTBYIOIIECH MucHUIInHE ((POopMUpOBaHUS M Pa3BUTHS KOMIETCHIIMH, 3aKPETUIEHHBIX 3a JTAHHOM
aucUIInHOM). OleHKa «HEYAOBIECTBOPUTENHHO» BBICTABISIETCS TAaK)Ke, €CIM CTYACHT: TOcje Haudana
3ayeTa OTKa3ajcs ero cJaBaTh WM HapyIIWJ MpaBWiia clauM 3a4yeTa (CIUChIBaJ, MOACKa3bIBaJl, 0OMaHOM
MBITAJICS TIOJTYYUTH 00Jiee BHICOKYIO OIIEHKY U T.1I.)

B 3a4eTHYI0 KHWXKY CTYAEHTa U NPUIOXEHU0 K OUNJoOMY BbIHOCUTCS OLIeHKa 3adeTta no
aucuuniuvHe 3a 2 ceMecTp.

6.3 TunoBble KOHTPOJibHbIE 33a4aHUA UNM UHble MaTepuanbl, Heobxoaumblie AN
OLEeHKM 3HaHUW, YMEHWW, HaBbIKOB U (MnNU) onbiTa [AOEATENIbHOCTH,
XapakTepu3ylLlmx 3tanbl (popMUpOBaHUA KOMMNETEeHUUA B Mpouecce OCBOEHUSA
obpasoBaTesnibHOW NporpaMmmsbl

Bormpocs! o ¢popMupoBaHUIO U Pa3BUTHIO TEOPETUUECKUX 3HAHUH, MPETYCMOTPEHHBIX KOMITETEHIIUSIMH,
3aKpEeICHHBIMU 32 AUCHUIIIIMHON (IpUMEpHBIE BOMPOCH! MO JIEKIIMOHHOMY MaTepHUany JUCIUILINHBI):
1. Tlepeuncnute TpeOOBAHUS K AaHATUTHUYECKUM PEAKITUSIM.
2. Jlaiite ompezeneHue APoOHOTO M CHCTEMATHYECKOTO aHAI3a.
3. HasoBure oneparnuu, npuMeHsieMble B TTOJTYMUKpPOAHAIIN3E.
4. Ilpueaute GopMyibl 1 BEIUMCICHUS KOHIEHTPAMH BOJOPOIHBIX HOHOB B PACTBOPAX KHUCIIOT,
OCHOBaHUH, TUIPOIU3YIOIIUXCSI COJICH.
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5. HazoBute ycinoBusi o6pa3oBanus ocagkoB. OOBSCHUTE BIUSHUE OJHOMMEHHOTO HOHAa Ha
pPacTBOPUMOCTb MAJIOPACTBOPUMOTO 3JIEKTPOJINTA.

6. OO6ocHyiiTe poJib OMOTCHHBIX HOHOB.

7. CymHOCTh OOBEMHOTO aHaIu3a.

8. Knaccudukarmus MmeTo10B 00beMHOT0 aHAK3A.

9. TpeOoBanus, npeabsABIsEMbIC K pEaKIHsIM B 00EMHOM aHAIIN3E.

10. Mepnas nocyna.

11. Tutp mo ompeAeneHHOMY BEIIECTBY, TUTP MO paboueMy BEUIECTBY, MOJIIPHOCTb, HOPMAJILHOCTh
(moHsiTHE 00 SKBUBAJICHTE, 5KBUBAJICHTHON Macce, O FPaMM-3KBHBAJICHTE).

12. Pacyetsl B 00bEMHOM aHAIH3E.

13. CymHocTh MeTo/1a KUCIOTHO-OCHOBHOT'O TUTPOBAHUSI.

14. PaGouune pacTBOPHI.

15. YcraHoBiaeHue HOPMAJILHOCTH (THTPA) pabOYHUX PACTBOPOB KHUCIIOT U IIEJIOYCH.

16. Touka HEUTPATLHOCTH, TOYKA SKBUBAJICHTHOCTH M KOHEYHAS! TOYKA TUTPOBAHUSI.

17. OcHOBHBIE MOJOXKEHUS KUCIOTHO-OCHOBHOM M HOHHO-XPOMO(DOPHON TEOPHH UHIUKATOPOB.

18. IlpuBenuTe anroput™m pacuera pH B pacTBOpax 3JIEKTPOIMTOB: KHCIOT U OCHOBAHUH pa3iMuHON
CHWJIBI, TUAPOJIU3YIOLIECICS COMH; OMPEeIeIeHHs] PACTBOPUMOCTH MAIOPACTBOPUMBIX COEAMHEHUH.

19. Jlaiite ompeneneHHE TOHATHSAM: OJCKTPOIHBIA IMOTCHIMAN, WHIAMNKATOPHBIA 3JICKTPO,
AIEKTPOJ CPaBHEHUS, SJICKTPOABIIKYINAS CHJIa OKUCIUTEIbHO-BOCCTAHOBUTEIHHOTO MPOIIECCa.

20. Kaxkas 3aBHCHMOCTB JISKHAT B OCHOBE NMOTEHIIMOMETPHUYECKUX OIpEesIieHU? 3anuimuTe ee B
MaTEeMaTHYECKOM BBIPAKCHHH.

21. VI3MeHeHUWE KaKOW BETMYUHBI SBISIETCS AaHATUTUISCKUM CUTHAIIOM IPH MTOTCHIIMOMETPHYECKIX
U3MEepeHusIX?

22. B 4em 0COOCHHOCTH TaTbBAaHMUYECKOTO DJIEMEHTA, UCIOIB3YEMOTO ISl TTOTEHIIUOMETPUIECKUX
onpeneaeHuin?

23.  Kakum 00pa3zom KiacCH(PUIUPYIOT SIEKTPOIBI B TOTEHIIHOMETPHH?

24. Onumwure YCTPOHCTBO 3JEKTPOJIOB, MCIIONB3YEMbIX B JabopaTtopHoil pabote. KakxoBo
Ha3HaYEHHUE KKIOTO U3 HUX?

25. KoHIIeHTpalHio KaKuX HOHOB MOKHO ONPENIEIUTh METOI0M MpsiMOi noTeHunomerpun (I11IM)?
26.Yro Takoe woHcenekTuBHBIC wekTpoabl (MCD)? IlpuBeaure mx kimaccudukanuioo. Omnummre
ycTpoiicTBo pasnnunbix MCO.

27. Kakue ¢axTopsl BIMSIOT Ha BEIMYMHY TOTEHIMAla MOHCEJIEKTHBHOTO 3Jektponaa? IlpuBemnure
ypaBHeHHe HepHcTa u 1aiiTe COOTBETCTBYIOIIUE MTOSICHEHUSI.

28. Kaxkoif mpreM HCIoNIb3yeTcs A1l KOJIMYeCTBEHHOTO onpeaenenus B meroae [1T1IM?

29. JlaiiTe ompeneneHUE TMOHATUSAM: cOpOIHs, anacopOums, abcopOuus, aecopOIus, aacopOeHT,
aacopOat, aacopOTHB, MOBEPXHOCTHOE HATSIKEHHE, DIIIOCHT, AJII0aT, XpoMaTorpamma, MOJBUXKHas,
HenoJIBIKHAs daza, MOHHBIN OOMEH.

30. B ueM cymHOCTh METOZOB XpoMaTtorpaduun?

31.IlpuBeaure KiIaccUpHUKALMIO Xpomarorpaduyeckux MeToJoB aHanu3a. OxapakTepusyiite
CYIITHOCTb Ka)KJ0TO.

32. KakoBbl 0051aCTH NPUMEHEHUs, JOCTOMHCTBA M HEIOCTATKU Pa3IMYHBIX XpOMaTorpapuuecKux
METOA0B?

33. Kakue konnyecTBEHHbIE 3aKOHOMEPHOCTHU JIEKaT B OCHOBE (DOTOMETPUUECKUX OIpeesIeHUI?
[TpuBenuTe MaTeMaTH4YECKOE BhIpakeHHE 3akoHa byrepa-JlamGepa-bepa.

34. KakoB ¢usznyeckuii CMbICI MOJISIpHOTO Kod(duimenta cperonoryomenus? OT uero oH
3aBUCUT?

35.  Kakue orpanuueHus CylecTBYIOT U1 (HOTOMETPUPYEMBIX PaCTBOPOB?

36. Tlo xakod mnpudrHE (HOTOIICKTPOKOIOPHUMETPHIO OTHOCIAT K MeTojaaM abCcopOIMOHHOMN
CIEKTPOCKONHUU?
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37. C kaxkoil 1enpl0 NPOBOAAT KanuOpPOBKY Qorokonopumerpa nepen omnbiTom? Kak ee
BBITIOJIHSIFOT?
38.  Kaxkoro ycrpoiicteo ®@DOKa? Onummre mocie10BaTeIbHOCTh pa0OThI C HUM.

Bonpocs! o npuoOpeTeHnio 1 pa3BUTHE MPAKTUYECKUX YMEHUI, IPETyCMOTPEHHBIX KOMIIETEHIIUSIMH,
3aKpEIUICHHBIMU 32 TUCIUILIMHON
(mpuMepbI BOMPOCOB K JJa00paTOpHBIM paboTam)

1. PaccuuTaTh KOHIIEHTpALMIO pacTBOpa B KoOJIOE MJii TUTPOBAHUS B JEBATH TOUYKaX JUIst
noctpoenus rpaduka kpuBoi tutrpoBanus 50 mu 0,1 H pactBopa HCI pactBopom NaOH Toit xe
KOHIICHTpAIIUH.

2. BpuucaIuTh MOTEHIMAT MEIHOTO 3JIeKTpojaa, momerieHHoro B 0,01 MOJH,/L[M3 pactBop CuSOy,
OTHOCHUTEJIbHO HACBIILIEHHOTO XJIOPUACEPEOPSHOTO JIEKTPOIa.

3. PactBop mypaBbunoit kucnorsl HCOOH pa3zbaBunu 10 METKHM AUCTUIUIMPOBAHHOW BOJON B
MepHOi koibe BmectuMocThio 100,0 cM®, gacTh pactBopa (10,00 em) ortutpoBanu 0,1000
MOJIB/IM> pactBopoMm NaOH. IToctpouts KpuBble TUTpOBaHMs B KoopauHatax pH — V u ApH/AV —
V, paccunrarb maccy HCOOH B pacTBOpe 10 ceaytomumM 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. PaccraBpre KO3(pdunmenTs B OB peakuusx u onpefenuTe MOJSPHYI0 Maccy SKBHUBAJICHTA

OKHUCIIUTETIS:
1). Fe(OH),+NaBrO+H,0=Fe(OH)s+NaBr
2). KNO3+Al+KOH+H,0= K[AI(OH)4]+NH,OH
3) MnO,+0,+KOH=K,MnO4+H,0O
4) NaZCr207+NaN02+HZSO4=Cr2(SO4)3 +NaNO3z+Na,SO,4+H,0
5). CrClz+NaClO+NaOH=NaCrO4+NaCl+H,0
5. U3 mnaBecku xseba (m = 30,00 r) momyuyunu BoAHYHO BBITSDKKY (V = 100 M) U3MEpUIN
ANIEKTPOJHBIN mNoTeHuuan Na+-CeleKTUBHOrO J3JIeKTpoja, Koropbli cocrasun 74,0 mMB. B
cranapTHBIX pacTBopax NaCl ¢ konnentparueii c(Na*) H3MepuiIn 2eKTpoHbIe MoTeHIHas Na'-
CEJIEKTUBHOM DJIEKTPOAa OTHOCUTEIEHO XJIOPUACEPEOPSHOTO AIEKTPOIa CPABHEHUSI:
c(Na") 1,0-10" 1,010 1,0-107 1,0-10™ 1,0-10°
E,MB 58 113 168 224 258
Paccuurats maccoByro noito NaCl B ananusupyemom xjeoe.
6. Ilpu onpenenenuu Genka B sUMEHE ONTHYECKas MJIOTHOCTh aHAM3UpPyeMoil ipoOkl paBHa 0,44
(I= 2,0 cM). OnTHYecKHil WIOTHOCTh CTAHZAPTHOrO pacTBopa, coxepxkamero 0,50 mr/cm® Geka,
coctasystet 0,60 (I = 3,0 cm). Berauciuthb cojepikanue Oeka B siUMEHe.
7. OnTHueckas TUIOTHOCTh BOJHOW BBITSDKKH M3 Msica TIOCIE MPOBEICHUS OWypETOBOW pEaKIuu
paBHa 0,40. HaiiTu cBeTompomnyckaHue aHaAIU3UPYEMON BBITSKKH.

Bormpocsl 110 3aKpeIIeHHI0 TEOPETUYECKUX 3HAHUN, YMEHUHN U IIPAKTUYECKUX HABBIKOB,
IIPElyCMOTPEHHBIX KOMIIETEHIIUSMH (BOIIPOCHI K 3a4ETY)

OO1m1ast xapakTepUCTHKA U KJIaccu(UKaIUs METOJIOB aHAIIN3A.

TpeboBanusi, mpenbsABIsieMble K aHATUTUYECKUM MeToaM. OIMOKU METOIOB.
I'paBuMeTpHUYECKUN aHAINS.

Turpumerpuueckuit ananusz. TeopeTruueckne ocHOBBI MeToa. Kiaccudukanus nprueMoB aHau3a.
CrangapTHbIe U CTaHIaPTU3UPOBAHHBIE PACTBOPBI.

KucnorHo-ocHoBHOE TUTpOBaHUE. XapaKTEPUCTUKA U BEIOOP MHIUKATOPOB.

ITocTpoeHne KpUBBIX KUCIOTHO-OCHOBHOI'O TUTPOBAHMSL.

7. Meroa npsMoii MOTEHLIMOMETPHUH.

el A

oo
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[ToTeHunoMeTprUYECKOE TUTPOBAHUE.

9. Dnektpoabl cpaBHeHuUs. Y cTpoiicTBo. [IpuHIMnT neiicTBUS.

10. Uunukaropusble s1exTpoabl. Kinaccuduxarms npuHuun 1edcTBus.

11. ®oromerpuueckuii aHam3. TeopeTudeckre OCHOBBI. MeTo1b 00pabOTKH pe3yIbTaTOB.

12. Xpomarorpadpuueckuii ananu3z. Knaccuduxamus npuemoB. MeToIbl OIY4YEHUS XPOMATOTPAMM.
13. ’KunkocTHast ancopOroHHas XpomMarorpadusi.

14. onooOmeHHas XxpoMarorpadusi.

15. JKunkocTHas pactpeenurenbHas XxpoMaTorpadus.

16. PacnipenenurensHas xpoMmarorpadus Ha Oymare ¥ B TOHKOM CJIO€.

17. T'a3ouKOCTHAS. XpoMaTorpadus.

18. TeopeTuueckrie OCHOBBI CIIEKTPAIBLHBIX METOJOB aHaiu3a. Mx kinaccudukanus u 0cCOOEHHOCTH.
19. Teoperuueckne OCHOBBI, KJIacCH(UKALNA U OCOOCHHOCTH HIIEKTPOXUMUYECKUX METOI0B aHAIIN3A.
20. PanuomeTpuyeckue METObI aHAIIM3a U UX OCOOEHHOCTH.

21. TepMuveckre METO/IbI aHAIN3a U KX OCOOCHHOCTH.

6.4 MeToguMuyeckne matepmansl, onpegensiowme npoueaypbl oLeHUBAHUS 3HAHUN,
YMEHUW, HaBbIKOB U (UNKM) onbiTa AEATENbHOCTU, XapaKTepusylwmx 3Tanbl
dopMMpoBaHUA KOMNeTEeHLUN

[Iponierypsl OlleHWBAaHUS 3HAHUM, YMEHUH, HABBIKOB, XapaKTEPU3YIOMMX dTarbl (JOPMUPOBAHHS
KOMHCTGHHI/Iﬁ, H3JI0KCHBI B MCTOANYCCKUX PCKOMCHAAIUAX 110 U3YUCHUIO JUCHUIIIINHBI <<T60pCTI/I‘leCKI/Ie
OCHOBBI (1)I/I3I/IK0-XI/IMI/IT~I€CKOFO aHaJiu3a», B KOTOPBLIC BXOIAT MCTOAWYCCKUC PCKOMCHAAIMU K
BBITIOJIHCEHUIO U 3allIUTEC na6opaToprlx pa60T u BaﬂaHI/Iﬁ Ha CaMOCTOATCIIbHYIO pa60Ty (HpI/IHO)KCHI/Ie K
Hacrosiieit PIT).

7. NepeyeHb OCHOBHOW 1 AONOJIHUTENILHOWN Y4eOHOWN NuTepaTypbl, Heo6XxoaMmon ans
OCBOEHMUA AUCLIUMIIUHDI

a) OCHOBHaA
1. EropoBa, O.A. OCHOBBl KaueCTBEHHOTO M KOJUYECTBEHHOTO aHaJHM3a: KOHCIEKT JEeKIHUH /
O.A. Eroposa. - M. : Poccuiickuii yHUBEpCUTET NpyXObl Hapoaos, 2013. - 142 c. - ISBN 978-5-209-
05160-2; To e [Daexrpounsiit pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=226462.
2. Tpudonosa, A.H. Ananuruueckas xumus / A.H. Tpudonona, 1.B. MenscutoBa. - MuHck :
Beimiimmas mkoria, 2013. - 160 c. - ISBN 978-985-06-2246-4; To xe [DnekTpoHHBI pecypc]. -
URL:http://biblioclub.ru /index.php?page=book&id=235790.

0) 10MOJTHUTEIbHAS

1. bammaxkos, A.C. PacueT KpUBBIX KUCIOTHO-OCHOBHOTO ¥ OKHCIUTEIHEHO-BOCCTAHOBUTEIHLHOTO
TUTPOBaHUA. Y4eOHOe TmocoOue TO0 JUCIHUIUIMHE «aHAJTUTHYECKas XUMHUs» JUISI  CTYJICHTOB
dapmalleBTUUECKUX M XUMHUYECKHX crenuanbHocTel By3oB / A.C. bammakoB. - Kemeposo
KemepoBckas rocymapcTBeHHas MeaunuHcKas akagemus, 2004, - 50 c. - ISBN 5-8151-0010-2 ; To xe
[DnexTponnslii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id= 214246.

2. bammvakoB, A.C. TeMbl W BONpPOCHI IS CaMOCTOSITSIIBHOH IMOJATOTOBKH TIO KYypCy
aHAIMTUYECKOW XUMHH. YUueOHOoe Tocobue A CTYACHTOB (hapMalleBTHUECKUX CIeNUaIbHOCTEH BY30B /
A.C. bammmakos, E.B. JIeonTseBa. - KeMepoBo : KeMepoBckas rocyaapcTBeHHas MEIUIIUHCKAsT aKaJeMusl,
2007. - 44 c. - ISBN 978-5-8151-0029-9; To e [Onexrponnsii pecypc]. - URL: http://biblioclub.ru/
index.php? page= book&id=214264 .
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3. Kopenman, f. U. I[IpakTukyM 10 aHaIUTHYCCKON XUMHUHU. AHAJIW3 MHUIIEBBIX MPOAYKTOB. KH.
4., Xpomarorpaguueckue METOAbl aHaimu3a : yded. mocobue Juisi BY30B IO HANpaBICHHUIO TOATOT.
6akanaBpoB "TexHoi. npoxykroB nuranus" / 1. U. Kopeuman .— / 2-¢ u3n., nepepab. u mom. — M. :
KonocC, 2005 .— 295, [1] c.

4. Kopenman, S. U. IIpakTukyM M0 aHAJTUTUYECKONH XUMHUHU. AHAJIW3 MUIICBBIX MPOAYKTOB. KH.
2., OnTuyeckue METOIbI aHanu3a : ydeb. mocoOue A BY30B [0 HANPABICHHUIO MOATOT. OakalaBpoB
"Texuoa. npoaykroB nutanus" / S1. . Kopeuman .— / 2-¢ u3z., nepepab. u gom. — M. : KonocC, 2005 —
286, 1] c

5. Kopenman, SIxoB M3pamnbeBud. [IpakTUKyM MO aHATUTUYECKOW XUMHUH. AHAIHM3 MHIIECBBIX
npoxaykrtoB. Ku. 1., TurpuMmerpuyeckre METo bl aHaM3a : yued. mocoOue A By30B IO HAINPABICHHIO
moarotT. 6akanaspoB "Texnou. npoaykros nutanus” / 5. . Kopenaman .— / 2-¢ uzn., nepepab. u gom. — M.
: KonocC, 2005 .— 238, [1] c.

6. Kopenman, fxoB MspaunbeBud. lIpakTkym mo aHamuTHYECKOW XUMHUH. AHAJIW3 MHUIIEBHIX
npoaykToB. KH. 3., DnekTpoxumMuueckue MeTo/ipl aHajin3a : y4e0. mocoOue 1js By30B IO HAIPABIICHUIO
noarot. 6akanaBpoB "Texnom. npoaykros nutanus” / 5. . Kopeuman .— / 2-¢ u3., nepepad. u gom. — M.
: KomocC, 2005 .— 226, [1] c.

7. Hukynuna, A.B. Kpussie TutpoBanus: yueOHoe nocooue / A.B. Hukynuna, T.A. Kyumenko. -
Boponex: BopoHexckuil rocy1apcTBEHHbI YHUBEPCUTET MHKEHEPHBIX TexHosiorui, 2011. - 151 c. -
ISBN 978-5-89448-895-0; To xe [DneKTpOHHBIN pecypcl]. -
URL.: http://biblioclub.ru/index.php?page=book&id= 141918 .

8. Ilanoma, T.B. PentrenoctpykrypHslii ananu3. Kpatkuit kype nexkuuit / T.B. ITanoBa. - OMck :
Owmckuii rocymapcTBeHHBINM yHHBepcuteT, 2012. - 124 c¢. - ISBN 978-5-7779-1417-0 ; To xe
[Dnexrponnsii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=237932.

9. ®usnueckue METOJIBI MCCICIOBAHUS U X MPAKTHUECKOE TPUMEHEHHE B XUMUIECKOM aHaAIIn3e /
H.I". Apeiues, JI.A. [TankparoB, M.U. 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.

8. MNepeyeHb pecypcoB MHGOPMALMOHHO-TENIEKOMMYHUKAUMOHHON ceTu «UHTepHeT»
HeoOXoAUMbIX ANA OCBOEHUSA ANCLUNNUHbI

1. DnextponHas 6ubanoTeka caitta "Chemnet" —
http://www.chem.msu.su/rus/teaching/analyt/welcome.html

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

3. DIIEKTPOHHBIN yUYeOHUK M0 aHATUTHYECKON XUMUU —

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. MeTogunyeckue YKazaHuAa ans 06y-|a|ou.w|xc;| no oCBOeHN0 ANCUNMIINHDbI

ZII/ICHI/IHHI/IHa npeayCcMaTpuBacT JICKIMKU OJWH pa3 B HEACIIO, MPAKTHYCCKHUEC 3aHATHUC KaXKIYIO
HEJIeIo U ABEHAIIaTh JTa00paTOPHBIX PadoT (10 JBa Yaca) ¢ ABEHAAIAThIO YacaMu Ha 3aimuTy. 3ydeHue
Kypca 3aBepiaercst 1udHepeHIupOBaHHBIM 3a4€TOM C OI[CHKOM).

VYcnenHoe u3ydeHue Kypca TpeOyeT MOCeHIeHUs JEKIUN, aKTUBHOW pabOThl HAa MPAKTHUECKUX
3aHATUSAX U Ja00OpaTOpHBIX paboTax, BHIIOJHEHUS BceX Y4YeOHbIX 3aJaHUN IpernojaBaTelis,
03HAKOMJICHUS C OCHOBHOM U JOTMOJHUTENBHOMN JINTEPATYPOi.

Bo BpeMms JIeKIIMM CTYJEHT JOJKEH BECTH KPATKUM KOHCIIEKT.

13


http://www.chem.msu.su/rus/teaching/analyt/welcome.html
http://www.chemport.ru/
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/
http://chemanalytica.com/book/novyy_spravochnik_khimika_i_tekhnologa/02_analiticheskaya_khimiya_chast_II/
http://chemanalytica.com/book/novyy_spravochnik_khimika_i_tekhnologa/02_analiticheskaya_khimiya_chast_II/

Pabouas npoepamma oucyuniuner 51.B.0/.11 FF¥
«Teopemuueckue 0OCHOBbL PUIUKO-XUMUYECKO20 AHATUZAY Y EY D)

CMONeHcKuA
( DUTMAN

Pabota ¢ KOHCIIEKTOM JIEKLIUI MTPeIoiaraeT MPOCMOTpP KOHCIIEKTA B TOT )K€ JIEHb MOCIIE 3aHATHH.
[Ipu >TOM HEOOXOAMMO TMOMETHUTH MaTepHalibl KOHCIEKTa, KOTOPHIC BBI3BIBAIOT 3aTPYIHEHHS JUIS
noHuManus. [Ipu sTom oOyuaronuiicss JOMHKEH CTapaThCsl HAUTH OTBETHI HA 3aTPyIHUTEIbHBIE BOIPOCHI,
UCTIONB3Yysl PEKOMEHAYEMYIO0 IuTeparypy. Ecium emy caMoCTOSTEeIhbHO HE YIAlIOoCh pPa3o0paThCs B
Matepuaie, HeoOXoauMo copMyIHpOBaTH BOMPOCHI M OOPATUTCS 3a MOMOIIBI0 K MPENOJaBaTEN0 Ha
KOHCYJIbTAIIMH WU ONVDKaUIIeH JISKINK.

OObyyaroniemycsi HEOOXOIMMO PEryJIspHO OTBOJIUTH BpeMs Jid IOBTOPEHUS MPOWIECHHOTO
MaTepuala, poBepsisi CBOM 3HAHUS, YMEHUS U HABBIKHU 110 KOHTPOJIBHBIM BOIIPOCAM.

JlaGopaTopHble padoThl COCTABISAIOT BAXHYIO YacTh MPOGECCUOHATLHON MOATOTOBKU CTYEHTOB.
Onu HarpaBJeHbl Ha SKCIEPHUMEHTAIBHOE TIOATBEPKACHHE TEOPETUIECKUX MOJIOKEHUH U (OPMUpPOBaHUE
y4eOHBIX U MPO(PEeCCHOHATBHBIX TPAKTUYECKUX YMEHUM.

BerimnonHeHue cryieHTaMu 1a00paTopHbIX padOT HAIIPABIEHO Ha:

0000111eHIe, CUCTEMATH3AIINIO, YTIyOlIeHHe, 3aKpelUIeHHe MOMYyYEeHHBIX TEOPETUYECKUX 3HAHUN
10 KOHKPETHBIM TeMaM JUCIHUILINH;

dbopMupoBaHre HEOOXOJUMBIX MPOPECCHOHATBHBIX YMEHHUI U HABBIKOB;

JIMCUUTUIMHBL, IO KOTOPBIM IUIAHUPYIOTCS JabopaTopHbIe paboThl M UX 00BEMBI, OMPEACIISIOTCS
pabourMu yueOHBIMU TIIAHAMHU.

Mertoanueckue yka3zaHWsl IO TMPOBEICHUIO JTAa0OpaTOPHBIX paboOT pa3padaThIBAIOTCS HAa CPOK
nevicteus PITJI (I1IT) u BKiIFOYArOT:

3arjaBue, B KOTOPOM yKa3bIBaeTcs BUA paboThl (J1TabopaTopHas), ee MOPSAKOBBIA HOMEpP, 00bEM B
yacax U HAUMEHOBAHUE;

1eJTb paboTHI;

IpeIMeT U coiepkanue paboThl;

00opynoBaHuE, TEXHUYECKHE CPEACTBA, HHCTPYMEHT;

HOPS/I0K (TOCTIe0BATEIbHOCTD ) BBINOJIHEHHS padoThI;

IIpaBHJia TEXHUKHU 0€30MaCHOCTH U OXpaHbl TPyAa M0 JaHHOM paboTe (110 He0OXO0AUMOCTH);

oOrmue npaBuia K opopMIIeHHIO padoThI;

KOHTPOJIbHBIE BOIIPOCHI M 33JaHHS,;

CIIUCOK JTIUTEPATYPHI (10 HEOOXOAUMOCTH).

Copneprkanue nmabopatopHbix padot ¢pukcupyercs B PITJ1 B paznene 4 HacTosIiel mporpaMMel.

[Tpu nmaHupoBaHUM JT1a0OPATOPHBIX PabOT ClenyeT YYUTHIBaTh, YTO HAPSAY C BEAYIIEH IENbIo -
MOJITBEPK/ICHUEM TEOPETHYECKMX TMOJIOKEHUH - B XOJAE BBHIMOJIHEHUS 3aJaHUN y CTYJCHTOB
bopMHpYIOTCS NpPAKTUYECKHME YMEHHMS M HaBBIKM OOpalleHuss C J1abopaTopHBIM 00OpYyJOBAHUEM,
anmaparypoi 1 mp., KOTOpble MOTYT COCTaBJISITh YacTh MPO(ECCHOHATLHON MPAKTUYECKON TOATOTOBKH, a
TaKXke HccienoBaTelnbckie yMeHMs (HaOmoJaTh, CpaBHUBaTh, AaHAJIM3UPOBATh, YCTAHABIMBATh
3aBUCHMOCTH, [€JaTh BBIBOJABI M OOOOIIEHMS, CaMOCTOSITEIbHO BECTH HCCIEJOBaHHE, O(QOPMIIATH
pe3yJbTaTHhI).

CocraB 3amanuii st 1a0OpaTOpPHOU PaOOTHI JOJKEH OBITh CIUIAHHPOBAH C TAKUM PAacueToM,
YTOOBI 32 OTBEJICHHOE BPEMsI OHU MOTJIM OBITh KAUECTBEHHO BBIIIOJIHEHBI OOJIBIIMHCTBOM CTYIEHTOB.

HeoOxoauMbpIMU CTPYKTYPHBIMHU 3JIEMEHTAMHU J1a00paTOPHOM pabOThl, MOMUMO CAMOCTOSATEIbHON
JeSTeTbHOCTH CTYJAEHTOB, SBISIIOTCS MHCTPYKTaXK, IPOBOJIMMBIN MpEroiaBaTesieM, a Tak)Ke OpraHu3aIus
00CY>KJIEHHUSI UTOTOB BBITIOJHEHUS J1aOOpaTOPHON pabOTHI.

BoimonHenuio nabopaTopHBIX paboOT MNpPEIIECTBYeT NpOBepKa 3HAHUKW CTYJEHTOB — HX
TEOPETHYECKON TOTOBHOCTH K BBITIOJTHEHHUIO 3aaHNI.

[Topsimox mpoBeAeHUs JIAGOPATOPHBIX PadoOT B IIEJIOM COBHANACT C MOPSJIKOM MPOBEIEHUS
MpakTU4ecKux 3aHATHI. [ToMMMO COOCTBEHHO BBINMOIHEHUS PaOOTHI JUIsl KayK10i 1ab0opaTopHOMl paboTh
NpeJyCMOTpPEHa TMpollelypa 3alluThl, B XOJA€ KOTOPOH mpernojaBareib IPOBOAUT YCTHBIM WIIH
MUCHMEHHBINA OMPOC CTYJCHTOB UISI KOHTPOJISI IOHMMAHUS BBITIOJTHEHHBIX UMHU W3MEPEHUH, MPaBUIHLHOMN
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MHTEPIPETALMH MTOJYYEHHBIX PE3YJIBTATOB U YCBOCHUS! UMU OCHOBHBIX TEOPETHUYECKUX U MPAKTUYECKUX
3HAHUM 110 TEME 3aAHATHUA.

[Tpu moAroToBKE K 3a4eTy B JOMOJTHEHHUE K M3YYCHHIO KOHCIEKTOB JIEKIHH, y4eOHbIX OoCcoOUil 1
CIIaiiIoB, HEOOXOOMMO TIOJH30BATHCSA Yy4eOHOW JHMTEpaTypod, pPEKOMEHJIOBAHHOM K HACTOAIICH
nporpamme. [Ipu moAroToBKe K 3a4eTy HYKHO U3YyYUTh TEOPUIO: ONPEACIICHUS BCEX OHATHI U MOAXObI
K OLIEHUBAHUIO J0 COCTOSHUS IOHMMAaHUs MaTepuasa U CaMOCTOSATEIbHO PELINTh 110 HECKOJIBKY TUIIOBBIX
3amady U3 Kaxaod Tembl. llpu pemenun 3amad Bcerga  HEOOXOAMMO YMETh Kauy€CTBEHHO
MHTEPIPETUPOBATH UTOT PEIICHHUS.

CamocrositesbHasi padora cryaeHToB (CPC) 1o nuciuiuiMHe Urpaer BaKHYKO POJib B XOJI€
BCero y4yeOHOro mporecca. MeToAaudeckue MaTepuanbl u pekoMmeHganuu s obecrmeueHuss CPC
TOTOBSTCS IPETOJABATEIEM U BBIIAKOTCS CTYICHTY.

10. MNMepeyvyeHb WHGPOPMALMOHHLIX TEXHONOINMU, UCNONb3yeMbIX MNPU OCYLUEeCTBIIEHUU
obpasoBaTenbHOro npouecca NO AWUCUUNNWHE, BKMIoYas MepeyYyeHb MPOrpaMmMHOro
obecne4vyeHnss N MH(POPMALMOHHBLIX CMPaBOYHbIX cUCTEM (MPU HEO6XOAMMOCTH)

[Ipu npoBeAeHUHM JIEKIUOHHBIX 3aHATUNA TMpedycMaTpUBAeTCAd HCIOJIb30BAHUE cCucmeMm
MyJIbTUMEHA.

[Ipu mpoBeneHur JIAaOOPATOPHBIX PadOT MpPEILyCMAaTPUBACTCS HCIONB30BAaHHE J1A0OPATOPHBIX
YCTaHOBOK, TIOCY/IbI U PEAKTHBOB.

11. OnucaHme maTepuanbHO-TeXHU4YECKOM OGa3bl, HeoOXxoaMMOMU Ans ocyLlecTBMEeHUs
oGpa3oBaTenbLHOro npowecca No AUCUMUNInHe

JlekinOHHbIE 3AHATUA:

Aynuropus, OCHAIllEeHHas MPE3EHTAMOHHONW MYJIbTUMEIUWHON TEXHUKOM (IIPOEKTOp, SKpaH,
KOMITBIOTEP/HOYTOYK).

JlabopaTopHbie padoThl 10 JaHHOM JUCHMIUIMHE HPOBOAATCS B yuyeOHOW ayauropun B-314a
«JIabopatopus xumuu Nel, ocHaleHHONW HEOOXO0AUMBIM J1a00PaTOPHBIM 000PYIOBAaHUEM U PEAKTUBAMU
JUId TIpoBeAeHUs Xumuueckoro skcrnepumeHTta, ®OK Oxcnepr-003, TUTpOBaIbHBIMH YCTaHOBKaMH,
nonomepamu  Okcnepr-001, pH-merpamn  Oxcnepr-001, HMHIMKATOPHBIMM, HOHCEJIEKTHBHBIMY,
ANEKTPOIAMH, 3JIEKTPOJIaMU CPAaBHEHUS, XpOMAaTOrpadhuIeCKUMH KOJTOHKaMH.

ABTOp Vi
KaHIUJAT OMOJIOTHYECKUX HaYK, 1a ’,»" I'.B. KopotkoBa
JIOTICHT o Py
; ]
3aB. kadenpoit TMO, s
KaHINJAT TEXHUYECKUX HAYK, JOICHT - e M.B. I'oHuapos

4

ITporpamma onoOpena Ha 3acenanuu kadpenpsl TMO ot  30.08.2016 roaa, mpotokos Ne 1.
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