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1.MepeyeHb NNaHUpyeMbIX pe3ynbTaToB 06y4eHUs NO AUCLUUNIINHE, COOTHECEHHbIX C
nnaHupyeMbiMu pe3ynbTaTaMyu OCBOEHUA 06pa3oBaTeribHOM NporpaMmbl

Leabo ocBOEHUS] JAUCHMILUIMHBI SIBISICTCS TOJITOTOBKA OOYYalONIMXCS K IPOU3BOJCTBEHHO-
TEXHOJIOTMYECKOM JACATEILHOCTH 10 HampaBieHU0 moarotToBku 15.03.02 «TexHosornyeckue MalimHbl U
000py/IOBaHUE» MOCPEICTBOM OOECIeUeHHs 3TarnoB (HOPMHUPOBAHMS KOMIIETCHIIUH, MPETyCMOTPEHHBIX
®I'OC, B yacTu NpeACTaBICHHBIX HU)KE 3HAHUN, YMEHUW U HABBIKOB.

3auaann AUCHUIIJIMHBI SABJIICTCA HM3YUYCHUC MMOHATUIHOT'O alIapara JUCHHUIINIMHBI, OCHOBHBIX
TCOPCTUICCKUX MMOJIOKEHUN U MCTOOOB, MPUBUTHC HABBLIKOB NPHUMCHCHHSA TCOPCTUUCCKHUX 3HAHMUI JJIs0
PEIICHUSA MIPAKTUYCCKUX 3a7a4.

Jucnuniuza HanpasjieHa Ha GOpMUPOBAHUE CIEyIONIeH npodeccuoHaIbHON KOMIIETEHIIUU:

[IK-16 «yMeHuWe NpPUMEHSTh METOAbl CTAHJAPTHBIX HCIBITAHUNA MO ONPENEICHUI0 (PUIUKO-
MEXAHUYECKUX CBOMCTB M TE€XHOJOTMYECKUX IOKA3aTeNIed UCIOJIb3YEMbIX MATEPHAIIOB U TOTOBBIX
U3JICITUI.

B pe3ynbrare u3ydeHus AUCHUILIMHBI CTYIEHT JOJDKEH:
3HATh:

- OCHOBHBIE METO/Ibl XMMUYECKOI0 U (PU3UKO-XUMHUYECKOI0 aHaJIn3a U crocoObl ux peanuzauuu (I1K-
16);
yMeTh!

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

BJIa/IeTh!

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

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

2. MecTo AuCUMNNNHBI B CTPYKTYpe o6pa3oBaTeribHOM NporpaMmbI

JlucuuruiiHa OTHOCHUTCSL K BAapHMAaTHBHOM YacTH 00s3aTelbHBIX TUCHMIUIMH 00pa3oBaTelbHOM
IIpOrpaMMbl MOATOTOBKM OakajlaBpoB IO HampaBieHuto OakanaBpuata 15.03.02 «TexHomormueckue
MaIlluHbl U 000pynoBaHue», npodpuis «O6opynoBaHue HedTerazonepepadoTKm.

B coorBercTBum ¢ y4eOHBIM Tu1aHOM 1o HampasieHuto 15.03.02 «TexHomorndeckne ManIMHBI U
o0OpyZOBaHHE» 3HAHUS, YMEHUS U HaBBIKM, IOJYYEHHbIE CTyJIEHTaMH B IMpoliecce HU3y4eHUs
TUCHUIUTMHBL «TeopeTrudeckne OCHOBBI (PU3MKO-XMMHUUYECKOTO aHainu3a» Oazupyercs Ha CIeAYIOLIUX
JTMCUUIUINHAX:

b1.b.14 MarepuanoBeneHue
b1.b.16 Mertpomnorusi, CTaHapTU3ALMS U CePTUPHUKAIHS
3HaHUsI, yMEHUSI U HAaBbIKHU, TIOJyYEHHbIE CTYJEHTAMH B MPOIIECCE U3YUECHUS TUCUUIUIMHBI, SIBISIFOTCS
6a30¥ U151 U3y4EHUs CISAYIOMINX TUCIUIUIMH (TIPAKTHK):
b1.B.OJ1.8  KouTposs mpou3BoAcTBa HedTerazonepepadoTKu
B1.B.O/I.11 Teopernueckre OCHOBBI (PM3NKO-XUMHUUECKOTO aHAIIN3a
b1.B.JIB.2.1 Xumus Hedtu u raza
b1.B./IB.2.2 Teopernueckue OCHOBbI HEOPraHUYECKONH XUMUN
b1.B./IB.4.1 BeHTHIAIMS M OYMCTKA BO3/1yXa HA IPOMBILIUICHHBIX IPEANPUATHIX
b1.B./IB.4.2 CneunanbHble METObI pacueTa 000pynoBaHus HeTerazonepepadoTKu
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3. O6bem gMCUMNNHBI B 3a4€THbIX eAnHULAaxX C YKa3aHMeM Konm4yecTBa akageMn4yeckux
YyacoB, BblOesfieHHbIX Ha KOHTaKTHYKH paboTy oby4varwmxca ¢ npenopaBatenem (no
BuAaam y4eOHbIX 3aHATUI) N HA CaAMOCTOATESIbHYIO paboTy obyyarLmxcs

AyauTopHasi padora

Huxo: bl
YacTh nukia: BapHaTHBHAS Kypce
Ne muctunauHEI M0 y4eOHOMY IUIaHy: b1.B.O/I.11
Yacos (Bcero) nmo yueOHOMY IIaHY: 72 2 Kypc
TpynoemkocTs B 3aueTHbix enunuinax (3ET) 2 2 Kypc
Jlexuu (3ET, wacoB) 4/36; 4 2 Kypc
[Ipaxtrueckue 3ausatus (3ET, yacon) - 2 Kypc
JlaGopaTophsbie paboTsl (3ET, yacoB) 4/36; 4 2 Kypc
O06beM caMOCTOSTEILHON pabOThI
110 y4eOHOMY IIaHY (3ET,p 4aCcOB BCEIr0) 60/36; 60 2 Kype
3auer (3ET, yacoB) 4/36; 4 2 xypc
CamocrosiTesibHas padoTa CTY1eHTOB
Bun pa6or Tpynoémkocts, 3ET, uac
W3yueHnue maTepuanoB JeKuui (JIK) 8/36; 8
[ToaroToBka K MpakTUYECKUM 3aHATHSIM (T13) -
[TonroToBka K BBIOJIHEHHUIO M 3aIIUTE JTJA0OPATOPHBIX padoT (1a0) 8/36; 8
Brimonnaenue pacuetHo-rpaduueckoi paboTsl (pedepara) 4/36; 4
Brinonnenue KypcoBoro rnpoexta (padoThi) -
CaMocCTosATeIbHOC U3YUCHHE JOOJTHUTEIBHBIX MATEPHUAJIOB 32/36; 32
nucturaHbl (CPC)
[ToaroroBka K KOHTPOJIBHBIM paboTam -
ITonroToBka K TECTUPOBAHUIO -
IloaroroBka K 3a4eTy 8/36; 8
Bceero: 60/36; 60
IToaroroBka Kk sK3aMeHy -

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

Bunpl yueOHBIX 3aHATHH, BKIIIOYAS
Bcero | camocToATenbHYI paboTy CTY/IEHTOB,

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

n/m Ha BT
eMy JIK np ma6 | CPC | unre
paKT

1 2 3 4 5 6 7 8

1 Tema 1. HpeI[MfT U 32724 4 ) ) i 4 i

AHAJINTHYECKOH XUMUH.
2 Tema 2. KauecTBeHHbIE METO/IbI AHAJIN3A. 14 2 - 2 10 -
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Bunpbl yueOHBIX 3aHATHN, BKIIIOYAs
Bcero | caMocTosTENBHYIO pabOTy CTYACHTOB,

Ne 4acoB | M TPYAOEMKOCTH (B yacax)
Tembl AUCIUILTUHBI
n/m Ha B T.4.
TeMy JK np na6 | CPC | unre
paKkT
Tema 3. XuMuvecKkue MeTO/bI
3 A 14 2 - 2 10 -

KOJIUYECCTBCHHOI'0O aHaJIM3A.

4 Tema 4. D1eKTPOXUMHYECKHE METO/IbI

16 - - - 16 -

aHaJn3a.
5 Tema 5. CiekTpajibHbIe METOIbI AHAJIN3A. 10 - - - 10 -
6 Tema 6. Xpomartorpauueckue MeTOIbI 10 ) ) ) 10 )

AHAJIUTHYECKOH XUMHUH.

BCero 72 yaca no BUAaM y4eOHbIX 3aHATHI (BKIOYas 4

4 4 - 60 -
4aca Ha NOJATO0TOBKY K 3a4eTY)

Conep:xkaHue mo BUJAAM Y4YeOHBIX 3aHATHI

Tema 1. [Ipeamer u 3aJa4u AHATUTHYECKOH XUMUH.
CamocrosiTeibHass padora 1. CamocrosiTebHOE H3yYEHHE CIEAYIOUUX TEOPETHUYECKHUX
pa3zeNoB JTUCHUIUIMHBL: VIcTOpwsl pa3BUTHS aHATUTUYECCKOW XWMHH. BbImaroniuecs pycckue
yueHble-aHATUTUKH. MeToapl XMMHUYECKOro aHaln3a. JTamnbl aHaJIUTHYECKOTO HCCIETOBaHMUS.
TpeboBanus, IPeIbSIBIAEMbIC K AHATUTUICCKUM MeTOoaM (4 vaca).
Bceero k Teme 1 — 4 gaca.

Tema 2. KauecTBeHHbIC METOABI AHAIN3A.
Jlekumsa 1. OcobeHHocTH aHanuTHuecKux peakuui. Kiaccuduxanus aHadUTHUECKUX TPy
KaTHOHOB M aHHOHOB, Hauboyiee YacTo OOHApYXUBAaeMbIX MPHU CAHUTAPHO-TUTHEHUYECKOM
aHaJM3€ B IMHUINEBOW MPOIYKIUH M Chipbe. KauecTBEHHbIC peaKiMyi OMOTCHHBIX 3JIEMEHTOB (2
qaca).
Jladboparopnasi paGora 1. KadectBeHHble peakiuu OHOTE€HHBIX HMOHOB. (O3HAKOMHTHCS C
npreMaMM KayeCTBEHHOIO aHaiu3a. M3yduTh KaueCTBEHHbIE PEAKLUU HEKOTOPHIX OHMOTEHHBIX
1oHOB. [IproOpecTy HaBBIKK IPOOHOTO aHAIN3a HEU3BECTHOTO COeIMHEHUS (2 yaca).
CamocrositeibHasi pabdora 2. M3yuenue MatepuanoB Jekuuu (4 dyaca), MOJATOTOBKa K
BBITIOJTHEHUIO M 3aInuTe jJabopartopHoil paboTel Ne 1 (M3yueHwe MeToamveckux ykazanuii) (4
qaca), BBIIOJIHEHUE pacyeTHO-rpaduyeckoit paboTsl (2 yaca).
Bcero na temy 2 — 14 yacos.
Texkymuii KOHTPOJIb — YCTHBIH ONPOC MpPU NMPOBEIACHUU JOMYyCKa K JIAOOpPaTOpHBIM paboTawm,
3aluTa 1a00paTopHbIX paboT, BHIOJIHEHNE TECTOBBIX 3aJaHHM.

Tema 3. XumMnyeckune MeToIbl KOJMYECTBEHHOI0 aHAJIM3A.
Jlekuus 2. KucjoTrHo-ocHoBHoe TuTpoBanue. Kpussie TurpoBanus. Todka 3KBUBAaJIEHTHOCTH.
KucnotHo-ocHOBHBIE HWHAMKATOPHI. OMMOKM TUTPUMETPUUECKOTO aHajdu3a W CHOCOOBI WX
npeaynpexaeHus. KoMniaekcoHOMeTpusi, peJOKCUMETPHs, NEePMaHTaHATOMETPUs, HOJAOMETPUSL.
O6unactu npuMeHeHus (2 gaca).
JlaboparopHasi pa6ora 2. TurpuMeTpu4eckoe onpeaeaeHne COAEPKAHUS COJTHON KUCIOTHI
B pacrBope. O3HAaKOMHUTBHCA C TpUEMaMH O0BEMHOTO MeTona aHanmm3a. OCBOUTH METOIUKY
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TUTPUMETPUUECKUX H3MEpEeHU: oTOOp mpoO, pacTBOpPeHHE HABECKHU, paboTa C TUTPOBAIBHOM
ycTaHOBKOM. HayuuThCcsi mNpuUroTaBiuMBaTh CTaHAAPTHBIE PACTBOPHI W CTAaHAAPTU3UPOBATh
PacTBOPBI C HEM3BECTHOM KOHIIEHTpauei (2 Jaca).

CamocrosiTe1bHast padoTa 3.

W3ydenue marepuanoB JiekiuM (2 yaca), MOATOTOBKA K BBINOJHEHHUIO U 3alUTe J1a00paToOpHOI
paboTel Ne 1 (M3ydeHrne METOIMYECKUX yKa3aHUil) (4 yaca), BBIIIOJIHEHUE pacueTHO-rpaduueckoit
pabotel (2 wuaca). CaMocCTOsATENbHOE HW3YYEHHE CIEAYIOIUX TEOPETUUYECKUX pPa3/iesioB
JUCIHMIIJINHBL: ['paBuMeTpHrUeCKuii aHaJus3. Cxema  mpoBeIEHHS. Ocaxmaemasts u
rpaBuMeTpuueckas Gopma. YcioBus noiydeHust ocaaka. Coocaxnenue. CrapeHue ocaakoB (2
qaca).

Bcero na remy 3 — 14 yacos.

Texkymmii KOHTPOJIb — YCTHBIN OMPOC MPHU TMPOBEICHUU JOIyCKa K JIabopaTOpHBIM paboTam,
3amuTa JabopaTOpHBIX padoT.

Tema 4. DnekTpoXuMHYeCKHe MeTOAbI AHAIN3A.
CamocrositenbHass padora 4. CaMOCTOSTENBHOE M3YyYEHHE CIEAYIOUUX TEOPEeTHYECKUX
paznenoB aucuMiuiMHbl: PaBHOBecne B cucremax Ox-RedOx. Teopernueckue OCHOBBI
noJsiporpadumu, aMIIepOMETPHH, KOHTYKTOMETPHH. [psmas MOTEHIIIOM ETPHSI.
[ToTeHMOMETpHYECKOE TUTPOBAaHUE (KHCIOTHO-OCHOBHOE, OKHCIHMTEIbHO-BOCCTAHOBUTEIBHOE).
O6uactu npumenenus (16 yacos).
Bcero k Teme 4 — 16 yacos.

Tema 5. CiekTpajibHbIe METOIBI AHAJIHN3A.
CamocrositeibHast padora 5. dorokonopumerpus. Kiaccudpukanus wmeronoB. Ilonstue
ONTHUYECKOM TIOTHOCTH, MPO3payHOCTU. [locTpoeHre KaarOpoBouHOro rpaduka s o0paboTKu
pe3yibraroB aHaim3a. ®oToanekrpokonopumerpusi. O6nactu npumeneHus. (10 yacos)
Bceero x teme 5 — 10 gacos.

Tema 6. XpomaTorpadguyeckue MeToIbl AHATUTHYECKOH XUMHU.
CamocrosiTeibHasi paboTa 6. loHooOMeHHas1, pacipeaenuTenbHas Ha Oymare ¥ B TOHKOM CIIoe,
ra3zokuKocTHas xpomarorpadus. TeopeTnueckue OCHOBBI U METOJUKU 0OpaOOTKH pe3ysIbTaTOB.
(10 gacos)
Bcero k Teme 6 — 10 gacos.
CamocrosiTesibHasi paGoTa 7. MOATOTOBKA K 3aueTy (4 yaca).

HpOMe)KyTO‘lHaﬂ arrecranuyd 1Mo AMCIHUMIIINHE: 3a4€T C OHeHKOﬁ.
HSy‘lCHI/IC JUCIHHUITIIIMHBI 3aKaHYUBACTCA 3a4C€TOM C 0H€HKOI7L 3auer MMPOBOAUTCA B COOTBCTCTBHHU C

ITonoxeHneM 0 3aueTHOM M 3K3aMeHalMOHHOM ceccusix B HUY MOU u MHCTpYKTMBHBIM IMCBMOM OT
14.05.2012 r. Ne 1-23.

5. lMNepe4yeHb y4yebOHO-MmeTOAMYECKOro obecneyvyeHMA AN CaMOCTOATENIbHOWM pPaboTbl
oby4arowmxcs No AucUUnIInHe

st obecriedeHus CaMOCTOSITEIBHOM padOThl pa3pabOTaHBI: NEMOHCTPAIMOHHBIC CHANIBl JIEKIMA T10
JTUCHUIUINHE, METOANYECKUE YKa3aHUs 10 CaMOCTOSITENIbHON padoTe MpH MOATOTOBKE K J1a00paTOpHBIM
3ansaTusAM: «Pabouas terpanas o kypcy TODXAy, JlaboparopHsiit mpakTukyM 1o kypcy « TODXA».
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6. ®OHA OLUEHOYHbLIX CpeAcTB pANA NpoBeAeHUA MNPOMEXYTOYHOM aTTecTauuu
obyu4arowmxcsa no gUcuunimHe

6.1 NepeyeHb KOMNETEHL NN C YKa3aHUeM 3TanoB ux hopmMupoBaHuA

[Ipu ocBOGHWU TUCIUIUTMHBI (DOPMHUPYIOTCS CIEIYIOIIUE KOMIETeHIIMU: npodeccuonanbras [1K-

16.

YkazaHHasi KOMIETEHIUsT (POPMUPYIOTCSI B COOTBETCTBUU CO CIICTYIOIIUMHU dTallaMHu:

1. ®opMmupoBaHHE ¥ pPa3BUTHE TEOPETHUSCKUX 3HAHWUU, MPEIYCMOTPEHHBIX YKa3aHHBIMU
KOMITETEHIUSIMHU (JICKIIMOHHBIE 3aHSATHS, CAMOCTOSTEIbHAsI paboTa CTYACHTOB).

2. IlpuoOpereHne W pa3BUTHE NPAKTHYSCKUX YMEHHH, MPETyCMOTPEHHBIX KOMIICTCHIUSIMU
(;tabopatopHbIe pabOTHI, CAMOCTOSITEIbHAS PaboTa CTYIEHTOB).

3. 3akperieHue TEOPETHUSCKUX 3HAHWUN, YMEHUN U MPAKTUYECKUX HABBIKOB, MPEIYCMOTPEHHBIX
KOMITETEHIIMSIMH, B XOJI€ 3aIlIUT J1a00paTOpHBIX paboT, a TaK)Ke PelIeHUs] KOHKPETHBIX 3a7ay MPH 3alIuTe
1a00paTOpHBIX PadOT, YCIICITHON CIauM 3a4eTa.

6.2 OnucaHme nokasartenem wu KputepueB oLUeHUBaAHUA KOMNeTeHUMN Ha
Pa3fINyHbIX ITanax ux Q)OpMVIpOBaHVISI, onuncaHwuAa WwkKan oueHnBaHusA

ChopMupoBaHHOCTh KOMIETEHLIMH B paMKaX OCBOEHMs JAHHOM AMCLUIUIMHBI OLIEHUBAETCS IO
TPEXypPOBHEBOM ILIKAJIE:

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

- TPOJBUHYTHIM YpPOBEHb XapaKTEPU3YETCsl IPEBBILIEHUEM MHUHMMAJIbHBIX XapaKTEPUCTUK
c(OPMHPOBAHHOCTH KOMITETCHIIMH TI0 3aBEPILICHUN OCBOCHHS AUCIUILUINHBL,

- OTAJOHHBI ypPOBEHb  XapakTepU3yeTcs MAKCHUMalIbHO BO3MOXKHOW  BBIPAKEHHOCTBIO
KOMIICTEHIINH U SIBJISICTCS] BAKHBIM KaU€CTBEHHBIM OPUEHTHPOM JJIsi CAMOCOBEPIIICHCTBOBAHHS .

[Tpu nocrarouHoM KadecTBe ocBoeHHUsi Oonee 80% NpuBeNEeHHBIX 3HAHUM, YMEHUH M HaBBIKOB
MpEeroIaBaTeNlb OLIGHUBACT OCBOCHHUE JAaHHOW KOMIIETEHIIMM B paMKaxX HACTOAILICH IUCIMIUIMHBI Ha
JTAJIOHHOM YpOBHE, NpHU ocBoeHUuM Ooinee 60% NpUBEACHHBIX 3HAHWN, YMEHMH M HABBIKOB — Ha
IIPOJIBUHYTOM, IIpu ocBoeHuu Ooisiee 40% MpUBEACHHBIX 3HAHUM, YMEHUH M HABBIKOB - Ha MOPOTrOBOM
ypoBHe. B TNpoTHBHOM ciy4yae KOMIETEHIMs B paMKaX HAcTOSIIEH JUCHMIUIMHBI CYMTAeTCs
HEOCBOEHHOM.

YpoBeHb cHOpMUPOBAHHOCTH KaK/10M KOMIIETEHIIMU HA pa3jIMyYHBIX 3Tanax ee (OpMUPOBAHUS B
mnmponecce OCBOCHUS I[aHHofI AUCHUIUIMHBI OLCHUBACTCA B XOAC TCKYHICIO KOHTPOJIA YCIICBAEMOCTH H
HpGHCTaBJ'[CH paSHI/I‘{HHMI/I BHUIaMHU OLICHOYHBIX CpC]lCTB.

[Ons oueHkn copMMpPOBaAHHOCTM B paMKax AaHHOW gucumnnuHbl komneteHumn TMK-16
«yMeHne MNPUMCHATH MCETOJAbI CTAHIAPTHBIX UCHBITAHUN IO OIIPCACIICHUTO (I)I/ISI/IKO-MCXZIHI/I‘{CCKI/IX
CBOWCTB M TEXHOJOTUYECKUX IOKa3aTellen HCIIOJIB3YCMbIX MATCPHAJIOB W TOTOBBIX I/IBI[GJIHfI»
npenoaaBaTejieM ONCHUBACTCA COACPKATCIIbHAasA CTOpOHA M KAa4YC€CTBO MAaTCpHalIOB, IMPHUBCIACHHBIX B
oT4yeTax CTyﬂ,eHTa no na6opaTopr|M 3aHATUAM. YUYUTBIBAIOTCSI TakXE OTBETHI CTyICHTA Ha
BOIIPOCHI MO COOTBCTCTBYIOLIUM BHUIAM 3aHATUHN Ipu TCKYIICM KOHTPOJIC — 3alwnTtax na6opaToprlx
paborT.

HpI/IHI/IMaeTCﬂ BO BHUMAHUC 3HAHUA O6yT-IaIOI_HI/IMI/ICHI
= OCHOBHBIC MECTOJAbI XUMHWNUYCCKOI'O 1 (1)H31/IKO-XI/IMI/I‘-I€CKOFO aHalin3a u CHOCO6BI HX pcain3anuu,

HaJIN4YHUeC yMeHI/lﬂ:

- HpI/IMeHSITI) Ha HpaKTI/IKe OCHOBHBIC METOABI aHAJIN34a,

MMPUCYTCTBUC HaBBIKA:
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- BJIaJACHUA 0a30BBEIMH XUMHYECKHUMH H (1)I/ISI/IKO-XI/IMI/ILIGCKI/IMI/I MCTOJaMH aHalIu3a IJIsd pe€aiu3allrun
HCCHGHOB&TGHLCKOﬁ ACATCIIBHOCTH W OIPCACIICHUA CBOMCTB M TEXHOJIOTHUYECKHX IOKa3aTelei
HCIIOJIB3YEMBIX MAaTEPHUAJIOB U I'OTOBBIX I/I3I[€J'II/II71;

- BEJICHUS PACUYETOB MMAPaMETPOB, PUKCHUPYEMBIX B JaHHOM METO/IE.

Kputepun oueHuBaHna ypoBHSA cdopmupoBaHHocTn komneteHumn MK-16 B npouecce
BbINOMHeHMs nabopaTopHbix paboT.

CTyneHTy TIpH BBINIOJIHEHUHU JIA0OPATOPHBIX pabOT B YCTHOM ONPOCE 3aJaeTcs 2 BoOIpoca H3
MIPUMEPHOTIO MEPEUHA:

1. KakoBbI TeOpeTHYECKHE OCHOBBI TUTPUMETPUIECCKOTO (MIIH IPYroro U3y4aeMoro) aHajiu3a.

2. KakoBbl 001acTi IPUMEHEHHS JAHHOTO METO/1a aHau3a?

3. IIpuBecTH moCiIeI0BATEILHOCTh OTIEPAIIMIA B MPOIIECCE BHIMOJHEHUS TUPUMETPUYECKOTO (MIIH APYTroro
M3Yy4aeMOoro) aHanu3a. JlaTb XapakTepUCTUKY OTJENIbHbBIX OIEpaluii.

4. B yeM npeumyIiecTBa U HeA0CTATKA METO/1a THPTPUMETPUU?

[MonHbIM OTBET Ha OAMH BOMPOC, YacCTU4YHLIM OTBET Ha [Ba BOMpoca COOTBETCTBYIOT
NMOpPOroBOMY YPOBHIO CPOPMUPOBAHHOCTU KOMMETEHUMM HA JaHHOM 3Tane ee hopMUPOBaHWS,
NOJSIHLIN OTBET Ha OAWMH, N YaCTU4YHbIA OTBET Ha BTOPOW — NPOABUHYTOMY YPOBHIO; NPU MOSTHOM
OTBeTe Ha [iBa Bomnpoca — 3TarOHHOMY YPOBHIO).

OueHuBaeTCa aKTMBHOCTb paboTbl CTydeHTa, rnybvHa OTBETOB CTyAeHTa npu 3awuTe
nabopaTopHbIX paboT.

CI'IOCO6HOCTb IMPUMCHATH HAa NPAKTUKC TCOPCTUYCCKU OCBOEHHBINI MCTO/J] aHAJIM3a, IpPH 3alIUTEC
ab0paTOPHBIX PAbOT OOBEKTUBHO XapaKTEPH30BaTh METOJI MCCICIOBAaHHUS, YMCHHE PEIIaTh MPOCTHIC
PaCUYCTHBIC 3aaa49H, CBA3AHHBIC C BEJIMYMHON aHAJIMTUYECKOrO CUTHAJja IIpH BBIIIOJIHCHHUH SKCIICPUMCHTA
COOTBETCTBYEeT MOPOroBOM YPOBHIO OCBOEHWA KOMMETEeHUUMM Ha [daHHOM J3Tane ee
dopMMpOBaHUS;

B AONOJIHEHNE K ﬂOpOFOBOMy CIOCOOHOCTD APpryMEeHTHUPOBAHO BLI6I/IpaTB METOA4 aHaJIu3a OJIs1
MOCTABJICHHBIX 33]]a4 — COOTBETCTBYET MPOABUHYTOMY YPOBHIO;

B JOMNOSIHEHUW K MNPOABWHYTOMY HadMYUe YMCHHS pPAlMOHAIBHO ©  KAaYeCTBCHHO
HHTCPHIPECTUPOBATL PEC3YIbTAThI HCCHC}IOB&HHﬁ, AHAJIU3UPOBATE MOJYUCHHBIC XapPAKTCPUCTHKHU, PCIIATH
YCIIO)KHEHHBIC 33/1a4l — COOTBETCTBYET 3TarloHHOMY YPOBHIO).

@opMON TPOMEKYTOUYHOM AaTTECTAMU IO JAHHOM JMCUUIUIMHE SBJISETCS 3a4€T C OLEHKOI,
oueHuBaeMblii mo npuHsaTod B HUY «MDBW» uerslpexbamibHO#l cucteme: "oTiuyHo", "Xopomo",
"yI0BIIETBOPUTENHHO", "HEYIOBIETBOPUTEIHHO".

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

O1eHKH «OTIMYHOY» 3aCIyXKMBAET CTYIEHT, OOHAPYKUBILIMH BCECTOPOHHEE, CUCTEMAaTUYECKOe U
riiy0oKoe 3HaHHE MaTepHalloB HM3YUYEHHOM IUCIUIUIMHBI, YMEHHE CBOOOIHO BBIMOJIHATH 3a/aHUS,
IIPEyCMOTPEHHBIE NIPOrPaMMOM, YCBOMBIIMI OCHOBHYIO M 3HAKOMBIN C JIOTIOJHUTEIBHON JTUTEPATYpOH,
PEKOMEHJIOBaHHON pabodeil mporpaMMoOi JWCIUIUIMHBL, MPOSIBUBIINKA TBOPUYECKHE CIIOCOOHOCTH B
MOHUMAaHUM, W3JI0O)KEHUH ¥ UCMOJb30BAHUU MAaTEpHaAIOB HW3YUYEHHOM TUCHMIUIMHBI, Oe3ympedHo
OTBETUBILIEMY HE TOJIBKO Ha BOIMPOCH OMJIeTa, HO W Ha JIONOJHUTENIbHBIE BONPOCH B paMKax paboueit
IIPOrpaMMBbl IUCLUIUIMHBIL.

OueHKH «XOpOIIO» 3acCiIyKMBAeT CTYAEHT, OOHApYKMBIIUN TIIOJHOE 3HAHHE MaTepuana
M3Y4YEHHOHN TUCUUIUIMHBI, YCIIEUIHO BBIMOIHIIOLIMKN IPE1yCMOTPEHHBIE 3a/1aHNs, YCBOMBIINKM OCHOBHYIO
JTUTEpaTypy, PEKOMEHIOBAHHYIO pabodeil mporpaMMoN JUCIUILIMHBI, MOKA3aBIIEMY CHCTEMATHYECKUN
XapakTep 3HaHUU M0 JUCLUUIUIMHE, OTBETUBIIEMY Ha BCE BOMPOCHI OMJIETA, HO OMYCTUBIIEMY IIPU 3TOM
HENPUHILIUIHATIbHBIE OLIUOKY.

OneHKH «yJOBIETBOPUTEIBHO» 3aCHYKMBAET CTYACHT, OOHApYKUBIIMKA 3HaHUE Marepuaia
M3YYEHHOH NUCIMIUIMHBI B 00beMe, HEOOXOIUMOM JUIs AajbHeHIe yuedbl U mpeacTosield paboTsl Mo
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npodeccur, CHpaBIAIOLIMICS € BBITOJHEHHEM 3aJaHUH, 3HAKOMBI C OCHOBHOW JIMTEpaTypoH,
PEKOMEHI0BAaHHOM padoyeil mporpaMMoN IHMCUUMIUIMHBI; JONYCTUBIIMM IOTPEIIHOCTh B OTBETE Ha
TEOPETUYECKHE BOIPOCH, HO 00JaJaolMii HEOOXOAMMBIMM 3HAHUSAMHM JUISI HUX YCTPaHEHHs I0J]
PYKOBOJCTBOM IIpENIOAABATEIS.

OneHka «HEYJOBJIETBOPUTEIBHO» BBICTABJIAETCS CTYAEHTY, OOHApy)XHUBILIEMY CEpbE3HbIE
npoOesbl B 3HAHUSX OCHOBHOTO MaTepHalia U3Y4eHHOW JMCIUILIUHGI, JOMYCTUBIIEMY MPUHIUIHATIbHbIC
OMOKM B BBIOJHEHMM 33JaHUH, HE OTBETHBLIEMY Ha BCE BOIPOCHl OMJIETa M JIONOJIHUTEIbHBIE
BoIpochl. Kak INpaBHIlO, OLIEHKA «HEYIOBJICTBOPUTEIBHO» CTABUTCS CTYAEHTAM, KOTOpPBIE HE MOTYT
IPOAOIDKUTh OOydeHHe 1o o0pa3oBaTenbHON mporpaMMe 0e€3 JONOJHUTENbHBIX 3aHATHH 110
COOTBETCTBYIOLIEH AucCHUILIUHE (POPMUPOBAHUS U PA3BUTH KOMIIETEHIIMH, 3aKPEIUIEHHBIX 32 JTAaHHOH
aucUUIUIMHON). OLieHKa «HEeyIOBJIETBOPUTEIbHO» BBICTABISIETCA TaKXkKe, €ClIM CTYAEHT: IOCie Hayaja
3ayeTa OTKA3aJICs €ro CAaBaTh WIM HApYIIMI MpaBHUiIa cAauy 3aueTa (CIMCBIBAI, MOJCKa3bIBaNl, 0OMaHOM
HBITAJICS [TOJYYUTH 00JIee BRICOKYIO OLICHKY H T.71.)

B 3a4eTHYI0 KHWXKKY CTYAEHTa U NPUIOXEHUI0 K OUNJ0OMY BbIHOCUTCS OLIeHKa 3adeTta no
aucunnnmHe 3a 2 Kypc.

6.3 TunoBble KOHTPOSNbHbIE 3aJaHUA UNM UHble MaTepuanbl, Heobxoaumblie AnNA
OLUEeHKW 3HaHWW, YMEHUW, HaBblKOB WU (UNU) onbiTa AOeATEeNbHOCTMH,
Xapakrtepusyrwmx atanbl POpMUpPOBaHUA KOMMNETEHUMW B npouecce OCBOEHUA
obpa3oBaTesibHOM NporpamMmmbl

Bormpock! 1o popMupOBaHUIO U Pa3BUTHIO TEOPETHUSCKUX 3HAHUH, TPETYCMOTPCHHBIX KOMITCTECHITUSIMH,
3aKpEeIJICHHBIMU 32 AUCLHUILIMHON (IpUMEpHBIE BOMPOCHI MO JIEKIIMOHHOMY MaTepHUany TUCIUILINHBI):
1. Tlepeuncnute TpeOOBAHUS K AHATUTHYCCKUM PEAKITUSIM.
2. Jlaiite ompezaeneHue ApoOHOTO M CUCTEMATHUECKOTO aHalln3a.
3. HazoBure omeparnuu, MpuMeHsIEMbIE B TIOJTyMHUKpPOAHAIH3E.
4. Tlpueaute GOPMYIIBI IS BEIYUCICHHUS KOHIICHTPAIIUH BOJOPOIHBIX HOHOB B PacTBOPaxX KHUCIIOT,
OCHOBaHUH, TUIPOIU3YIOIIUXCS COJEH.
5. HazoBute ycnoBusi oOpa3zoBanusi ocagkoB. OOBSICHUTE BIUSHUE OJHOMMEHHOTO HOHA Ha
pPacTBOPUMOCTh MAJIOPACTBOPUMOTO IJIEKTPOJIHTA.
6. OOocHyiiTe pojh OMOTEHHBIX HOHOB.
7. CymHOCTh OObEMHOTO aHaIu3a.
8. Kiaccudukanus MeTo10B 00bEeMHOTO aHAITH3A.
9. TpeGoBanusi, MpeabABIsAEMbIEC K pEAKIIUIM B 00bEMHOM aHATH3E.
10. Mepnas nocyna.
11. Tutp mo ompenereHHOMY BEIIEeCTBY, TUTP MO paboyeMy BEIIECTBY, MOJISPHOCTh, HOPMAIbHOCTh
(moHsTHE 00 SKBUBAJICHTE, SKBUBAJICHTHON Macce, O TPaMM-IKBHUBAJICHTE).
12. PacdeTsl B 00b€MHOM aHATH3E.
13. CymHOCTh MeT0/1a KHCIOTHO-OCHOBHOT'O TUTPOBAHUS.
14. PaGoune pacTBOpHI.
15. YcranoBneHne HOpMaTbHOCTH (THTPa) pabOYHMX PACTBOPOB KHUCIIOT U MIETOYCH.
16. Touka HEUTPATHHOCTH, TOUYKA SKBUBATICHTHOCTH U KOHEYHAs TOUKA TUTPOBAHUSI.
17. OcHOBHBIE TIOJIOKEHUST KUCIIOTHO-OCHOBHOM M HOHHO-XpOMOGOPHON TEOPUH UHIUKATOPOB.
18. IlpuBenuTe anropuT™m pacuera pH B pacTBOopax 3JEKTPOIUTOB: KHCIOT U OCHOBAHUHN Pa3IUYHON
CHUTBI, THPOJIM3YIOIIEHCS COJIN; OTIPENIEIICHUS] pACTBOPHUMOCTH MaJIOPACTBOPUMBIX COSAHMHEHUH.
19. Jlaiite ompeneneHue TMOHATUSAM: OJICKTPOAHBIA MMOTCHIMAN, WHAUKATOPHBIA 3JIEKTPO],
AIIEKTPOJ] CPABHEHUS, SJIEKTPOIBIIKYILAS CHIIA OKHACITUTEIbEHO-BOCCTAHOBUTEIHHOTO TPOIIECCa.
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20. Kaxkas 3aBUCUMOCTD JIGKUT B OCHOBE MOTEHIIMOMETPUUECKUX ONpeeeHuid? 3aluimnre ee B
MaTeMaTHYECKOM BbIP)KEHUH.

21. U3meHeHME KaKOW BETWYHMHBI SBJSETCS AHATUTUUYECKUM CUTHAJIOM MPU MOTECHIIMOMETPHUECKUX
U3MepeHusx?

22. B yem 0co0EHHOCTH TaJIbBAHUYECKOTO 3JIEMEHTA, UCIIOIB3YEMOro Uil MOTEHIIMOMETPUYECKUX
onpeeacHuin?

23. KakuMm 00pazoM KJIacCUPHUITUPYIOT SJIEKTPOIBI B TOTEHITUOMETPHH?

24. Onumure YCTPOWCTBO JJIEKTPOAOB, HWCIONB3yeMbIX B JiabopaTopHoii pabote. KakoBo
Ha3Ha4YeHHE KaKJ0ro U3 HUX?

25. KoHIieHTpaIyio Kakux HOHOB MOKHO OIPEICTUTh METOIOM mpsiMoit moteHomerpun (IT1TM)?
26.Uto Takoe wmoHcenekTuBHbIe aekTponabl (MCD)? IlpuBenure mx knaccudukanuio. Onumure
ycTpoiicTBo pasnnunbix MCO.

27.Kakue ¢akTopbl BIMSIOT Ha BEIMYMHY MOTEHIMANa MOHCEJNEKTHBHOrO 3jekTpona? Ilpusenute
ypaBHeHuEe HepHceTa 1 1aiiTe COOTBETCTBYIOIIUE MTOSICHEHUS.

28. Kakoii mpreM UCIOoIb3YeTCs Al KOJIMYECTBEHHOTO onpezeneHus B metoae [11IM?

29. Jlaiite ompeneneHue MOHATHAM: coOpOIus, aacopOums, abcopOums, necopOuus, anacopOeHT,
aacopOat, aacopOTUB, MOBEPXHOCTHOE HATSHKEHHE, DIIOCHT, AJII0aT, XpoMaTorpamma, MOJBHKHas,
HETOABIDKHAS (pa3a, MOHHBIA OOMEH.

30. B uem cymiHocTh METO0B XpoMaTorpapuu?

31. IlpuBeaute KiIacCUPUKAIMIO XpoMmarorpaduyeckux MeToqoB aHanmu3a. OxapakTepusyite
CYIITHOCTb KaXKJI0TO.

32. KakoBbl 00J1aCTH TPUMEHEHUs, JOCTOMHCTBA M HEIOCTATKU Pa3IMYHBIX XPOMATOrpapuuecKux
MeTOI0B?

33. Kakue KoJIMYeCTBEHHBIC 3aKOHOMEPHOCTH JISKAT B OCHOBE (POTOMETPUUYCCKUX OIPEACTICHHIA?
[TpuBenuTe MaTeMaTuyeCcKoe BoIpaskeHue 3akoHa byrepa-Jlambepa-bepa.

34. KakoB (u3Hyeckwii CMBICT MOJSIPHOTO Kodddummenta ceronornomenus? OT dero oH
3aBUCUT?

35. Kaxkwue orpaHuueHUs CYIIECTBYIOT st (POTOMETPHPYEMBIX PACTBOPOB?

36. Ilo kakoil npuyMHe (QOTOINEKTPOKOIOPUMETPUIO OTHOCAT K MeToAaM aOCcopOLMOHHOM
CIIEKTPOCKOUU?

37. C kaxkod weNbl0 TPOBOAAT KamuOpoBKY (oTokosopumerpa mnepen omnbsitoM? Kak ee
BBITIOJTHSIFOT?

38.  Kakoso ycrpoiictBo ®29Ka? OnummTe nocineaoBaTeaIbHOCTh pabOThI C HUM.

Bomnpocsl o npruoOpeTeHnio u pa3BUTHE MPAKTUUECKUX YMEHUH, TPEeyCMOTPEHHBIX KOMIIETCHIIUAMH,
3aKperICHHBIMU 32 JUCIUILTUHON
(mprMepBI BOIIPOCOB K J1a00paTOpPHBIM paboTam)
1. Paccumtarh KOHUEHTpALMIO pacTBOpa B KOJOE A TUTPOBaHMS B JEBATH TOUKaX s
noctpoeHus rpaduka kpuBoil Turposanus 50 mu 0,1 H pactBopa HCI pactBopom NaOH toit xe
KOHIEHTpaI1H.
2. BpMHCIUTH MOTEHIMAT MEAHOTO 3JeKTpojaa, momemnieHHoro B 0,01 moub/am° pactBop CuSOy,
OTHOCHUTEJIbHO HACBIIIEHHOTO XJIOPUACEPEOPSHOro IIEKTPOa.
3. PactBop mypasbuno#l kuciotst HCOOH paz6aBuim 10 METKM AMCTHIUIMPOBAHHOW BOJOW B
MepHOU Konbe BmecTtuMocThio 100,0 cM®, wacTh pactBopa (10,00 CM3) orrutpoBanu 0,1000
MoIB/ M pactBopom NaOH. [Toctpouth KpuBble TUTpOBaHMs B koopauHaTax pH — V u ApH/AV —
V, paccunrars Maccy HCOOH B pacTtBope 1o caeayromumM TaHHbIM:
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
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4. PaccraBbTe K03QdunmeHtsl B OB peaknusix U ompenesnuTe MOJSPHYIO Maccy SKBUBAJICHTA
OKHUCIIUTENIS:
1). Fe(OH),+NaBrO+H,0=Fe(OH)s+NaBr
2). KNO3+AI+KOH+H,0= K[AI(OH)4]+NH,OH
3) MnO,+0,+KOH=K,MnO4+H,0
4). N8.2CI'207+NaN02+stO4:CI’2(SO4)3 +NaNO3;+Na,SO,4+H,0
5). CrClz+NaClO+NaOH=NaCrO4+NaCl+H,0
5. U3 maBecku xmeba (m = 30,00 r) momyuman BOHyio BEITAKKY (V = 100 cM’) 1 m3mepumn
SJIEKTPOJIHBIA TOTEHIMan Na+-CeJIeKTUBHOTO JJIEKTpoaa, KOTopwld coctaBuin 74,0 mB. B
cranapTHEIX pacTsopax NaCl ¢ konuentpanueii ¢(Na®) u3MepuiIn 3/1eKTpogHbIe moTeHuans Na'-
CEJICKTHUBHOM AJIEKTPO/Ia OTHOCUTENILHO XJIOPHACEPEOPSHOTO AIEKTPOAA CPABHEHHUS:
c(Na") 1,0-107 1,0-10° 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 SYMEHE ONTUYECKAs TUIOTHOCTh aHAMM3UpyeMoi npoOsl paBHa 0,44
(I= 2,0 cM). OnTHyeckuil WIOTHOCTh CTAHZAPTHOrO pacTBopa, coxeprkamero 0,50 mr/cm® Geka,
cocraisgeT 0,60 (I = 3,0 cm). Beraucnuts comepkanue Geka B sTUMEHE.
7. Onruueckas MJIOTHOCTh BOJHOW BBITSDKKM M3 Msica IMOCJE MPOBEACHUS OMYpPETOBOW peakiuu
paBHa 0,40. HaiiTu cBeTONpOITyCKaHUE aHATU3UPYEMOM BBITSKKH.

Bonpocel 110 3aKperIeHNI0 TEOPETUYECKUX 3HAHUM, YMEHUM U ITPAKTUYECKUX HaBBIKOB,
IIPElyCMOTPEHHBIX KOMIIETEHIIUSIMU (BOIIPOCHI K 3a4ETY)

1. OO6uras xapakTepucTHKa U Kjaccu(UKalUs METOJI0B aHAIIN3A.

2. TpeboBaHus, MpeIbIBIIEMbIC K aHATUTHYECKUM MeTojaM. OMNOKH METOJIOB.

3. TI'paBumerpuueckuil ananus.

4. Tutpumerpudeckuil ananu3. TeopeTndeckue ocHOBBI MeTo1a. Kiaccudukanus npueMoB aHalu3a.
CrangapTHbIe U CTaHIAPTU3UPOBAHHBIE PACTBOPBHI.

5. KucnotHo-ocHOBHOE TUTpOBaHME. XapaKTEPUCTHUKA U BBIOOP MHAMKATOPOB.

6. IlocTtpoeHre KPUBBIX KHCIOTHO-OCHOBHOTO THTPOBAHHSL.

7. Meroa npsAMoii MOTEHIIMOMETPHUH.

8. TloreHmmoMeTprUYecKoe TUTPOBAHHE.

9. Dnextpoasl cpaBHeHus. YcTpoiicTBo. [IpuHuun neiicTus.

10. MaaukaropHsbie 3nekTpoabl. Kiaccupukarus mpuHINAT TeHCTBHSL.

11. ®oromerpuyeckuii aHanu3. TeopeTnueckrue OCHOBBL. MeToibl 00paboTKH pe3yIbTaToB.

12. Xpomarorpaduueckuii ananmsz. Kimaccudukarws mpreMoB. MeTOIbI MOTydeHHsI XpOMaTOT PaMM.

13. XKunkocTtHas aacopbunoHHas XpoMaTorpadusi.

14. onooOmeHHast xpoMartorpadusi.

15. XKunkocTtHas pacnpenenuTenbHas Xxpomarorpadus.

16. PacnipenenurenpHas Xxpomatorpadus Ha OymMare U B TOHKOM CJIO€.

17. I'azoxuaKoCTHAS XpoMaTorpadus.

18. TeopeTnveckne OCHOBHI CIIEKTPAIFHBIX METOIOB aHaN3a. X Kitaccudukanus 1 0COOEHHOCTH.

19. Teoperuueckre OCHOBBI, KJIacCU(UKaLK U OCOOEHHOCTH AIIEKTPOXUMHUYECKUX METOI0B aHAIIN3A.

20. PagromeTpudeckre METOIbI aHAJIN3a U KX OCOOECHHOCTH.

21. TepMudeckre METO/IbI aHAIM3a U KX OCOOEHHOCTH.
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6.4 MeToanyeckue matepuanbl, onpegensiowme npoueaypbl OLeHUBaHUA 3HAHUN,
YMEHWW, HaBbIKOB U (MnuK) onbiTa AEATENbHOCTU, XapaKTepuU3ylLwWMUX 3Tanbl
chopmupoBaHNA KOMNETEHLUN

[Tponienypsl OllCHWBaHUS 3HAHWUM, YMEHUM, HABBIKOB, XapaKTEPU3YIOUIUX ATaIbl (HOPMUPOBAHHS
KOMHGTCHHI/Iﬁ, H3JI0KCHBI B MCTOANYCCKUX PCKOMCHAAUAX 110 U3YUCHUTIO JUCHUIIIIMHBI «TeOpeTI/I‘-IeCKI/IC
OCHOBBI (bI/ISI/IKO-XI/IMI/I‘leCKOI‘O a”Hajiu3a», B KOTOPBIE BXOIAT MCTOAUYCCKHUEC PCEKOMEHOAIMU K
BBITIOJTHEHUIO ¥ 3aIUTE JIA0OPATOPHBIX PadOT M 3aJaHUil Ha CAMOCTOSITENILHYIO pa0doTy (MPUIOKEHUE K
Hacrosiieit PIT).

7. NMepeyvyeHb OCHOBHOW M AONOJNTHUTENILHOWN Y4eOHOW nuTepaTypbl, Heo6xoaMmon ans
OCBOEHMUA AUCLIUMNIIUHDI

a) OCHOBHaA
1. EropoBa, O.A. OCHOBBI Ka4eCTBEHHOI'O M KOJIMYCCTBCHHOTO aHAJIM3a: KOHCIEKT JICKIIWHA /
O.A. EropoBa. - M. : Poccuiickuii yHuBepcurer apyxOsl HaponoB, 2013. - 142 c. - ISBN 978-5-209-
05160-2; To e [Dnexkrponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=226462.
2. TpudonoBa, A.H. Anamutuueckas xumus / A.H. Tpudonosa, 1.B. MenscutoBa. - MUHCK :
Bemmiimas mkona, 2013. - 160 c. - ISBN 978-985-06-2246-4; To sxe [DnekTpoHHBIH pecypc]. -
URL:http://biblioclub.ru /index.php?page=book&id=235790.

0) 10IOJTHUTEIbHAS

1. bammaxos, A.C. PacueT KpuBbIX KUCIOTHO-OCHOBHOI'O ¥ OKHUCIUTEIbHO-BOCCTAHOBUTEIHHOTO
TUTPOBaHUA. YueOHOe TMoco0ue MO JUCHUILNIMHE «AHAIUTUYECKas XHUMHs» s CTYJEHTOB
(dapMareBTHYECKMX W XHUMHYECKHX crenuanbHoctedi By30B /  A.C. bammakoB. - KemepoBo
KemepoBckas rocynapcTBeHHas MeaunuHckas akaaemus, 2004. - 50 c. - ISBN 5-8151-0010-2 ; To xe
[Onekrponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id= 214246.

2. bammvakoB, A.C. TemMbl W BOOpPOCHl ISl CAMOCTOSITENILHOM MOATOTOBKH TO KYypCy
AHATUTUYECKON XUMUU. Y4eOHOe TTocoOue s CTY/IeHTOB (hapMalleBTHUECKUX CIEIMATIbHOCTEN BY30B /
A.C. bammakos, E.B. JIeonTtseBa. - KemepoBo : KeMepoBckas rocyapcTBeHHas MEAUIIMHCKAs aKaJIeMuUs,
2007. - 44 c. - ISBN 978-5-8151-0029-9; To »xe [Daexrponnsiii pecypc]. - URL: http://biblioclub.ru/
index.php? page= book&id=214264 .

3. Kopenman, S. U. TlpakTUKyM MO0 aHAIMTHYECKOH XWMHUHU. AHAIHU3 MHIIEBBIX MPOAYKTOB. KH.
4., Xpomarorpaguueckue METOAbl aHaiuu3a : yded. mocoOue s BY30B IO HAMNpPaBICHUIO IOATOT.
OakanaBpoB "Texnon. nponykroB nuranus" / 5. U. Koperaman .— / 2-e u3n., mepepad. u gon. — M. :
KomocC, 2005 .— 295, [1] c.

4. Kopenman, . U. IlpakTukyM 1o aHaJIUTUYECKOW XMMUU. AHAJIW3 MUILEBBIX MPoaykToB. KH.
2., OnTHyeckre METOJbl aHaNM3a : yded. 1mocobue [uis By30B IO HANpaBJICHUIO MOJATOT. OakaaaBpoB
"Texuou. nponykros nutanus" / 5. . Kopenaman .— / 2-e uzn., nepepad. u gomn. — M. : KonocC, 2005 —
286, [1] ¢

5. Kopenman, fIkoB M3paunbeBud. IIpakThkym Mo aHaTUTHYECKOW XUMHUU. AHAINU3 MUIIEBBIX
npoaykTtoB. KH. 1., Turpumerprudyeckre MeTo sl aHanu3a : yye0. mocoOue Ajs By30B IO HAIPABICHUIO
nojrot. 6akanaBpos "TexHom. npoaykros nutanus” / 1. . Kopenman .— / 2-e u3j., mepepad. u pom. — M.
: KonocC, 2005 .— 238, [1] c.

6. Kopenman, SIkoB M3pamnbeBnd. [IpakTUKyM MO aHATUTHYECKOW XUMHH. AHAIIN3 MHIICBBIX
npoaykToB. Ku. 3., DnekTpoXxuMuueckue MeTo/Ibl aHaiau3a : yuel. mocobue /i By30B IO HAIPaBICHHIO
nojrot. 6akanaBpos "Texnon. npoaykros nutanus” / 1. . Kopenman .— / 2-e u3j., nepepad. u pom. — M.
: KonocC, 2005 .— 226, [1] c.
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7. Huxymuna, A.B. Kpubsie TutpoBanus: yueobnoe nocooue / A.B. Hukynuna, T.A. Kyumenko. -
Boponex: BopoHexckuil rocy1apcTBEHHbI YHUBEPCUTET MHKEHEPHbIX TexHosorui, 2011. - 151 c. -
ISBN 978-5-89448-895-0; To xKe [DnexTpoHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id= 141918 .

8. [Ilanosa, T.B. Pentrenoctpykrypusiii ananus. Kpatkuit kypc nekiuii / T.B. I1anoBa. - Omck :
Owmckuii rocynapcTBeHHBIH yHHBepcuter, 2012. - 124 c¢. - ISBN 978-5-7779-1417-0 ; To xe
[DnexTponnsiii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=237932.

9. ®dusnueckue METOIbI UCCICIOBAHUS U X MPAKTHUECKOE TPUMEHEHHE B XUMUYECKOM aHaIIn3e /
H.I'. Apsimes, J[.A. IlankparoB, M.W. TokapeB u ap. - M. : Ilpometeit, 2012. - 159 c. - ISBN 978-5-
4263-0122-1; To  xe  [Dmextponnsii  pecypc]. -  URL: http://biblioclub.ru/index.php?
page=book&id=212909.

8. MNepeyeHb pecypcoB MHGPOPMALMOHHO-TENIEKOMMYHUKAaUMOHHON ceTu «UHTepHeT»
HeOGXOﬂVIMbIX AnAa ocBOoeHuda gucumnninHbi

1. DnexTponHas 6ubnuoteka caifra "Chemnet" —
http://www.chem.msu.su/rus/teaching/analyt/welcome.html

2. Xumudeckui moprain — http://www.chemport.ru/

3. DIIEKTPOHHBIN yUYeOHUK 110 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. MeToaunyeckune YKazaHuAa ans o6yqa|ou4uxc;| no oCcBOeHN0 ANCLUUNMIINHDbI

JucuumnimHa npenycMaTpuBaeT JIEKIUU OJWH pa3 B HENENI0, MPAKTUYECKHE 3aHATHE KaXKIYIO
HEJIENI0 U JIBEHAIaTh J1a0opaToOpHBIX paboT (110 JjBa yaca) ¢ JBEHaIaThi0 yacaMu Ha 3auTty. 3ydyenue
Kypca 3aBepiiaercs 1udHepeHIInpOBaHHBIM 3a4€TOM C OI[CHKOM).

VYcnemHoe u3ydeHue Kypca TpeOyeT MOCeleHHs JeKIUi, akTUBHONH paboThl Ha MPAaKTUYECKUX
3aHATUSAX U J1a00OpaTOpHBIX paboTax, BHIIOJHEHUS BceX YYEeOHBIX 3aJaHUN IpernojaBaTelis,
03HAaKOMJIEHUS C OCHOBHOMW U JOIOJHUTEIBHOMN JIMTEPATYPOHL.

Bo Bpemst ieKIIUM CTYIEHT JOJIKEH BECTU KPATKUM KOHCIIEKT.

PaboTa ¢ KOHCIIEKTOM JIeKLUi MpearoaaraeT NpocMOTp KOHCIIEKTa B TOT K€ JIEHb MOCIIE 3aHATHI.
IIpu 3TOM HEOOXOIMMO NOMETUTh MaTepHabl KOHCIIEKTA, KOTOpbIE BBI3BIBAIOT 3aTPYAHEHMS IS
noHuManusl. [Ipu 3Tom oOyyaromuiicss JOKEH cTapaTbcs HAWTH OTBETHI HA 3aTPYAHUTENbHbIE BOIIPOCHI,
UCIOJIb3YSl PEKOMEHAYEMYI0 JuTepaTypy. Eciam eMy camocTosTeNnbHO HE yAaloch pa3oOparbcsi B
Matepuaie, Heo0XoaAuMO c(hOpMYIMPOBATH BOMPOCHI U OOpAaTHTCS 3a MOMOIIBIO K IPENoJaBaTellio Ha
KOHCYJIbTAIIUU WM OJMKANIIeH JIeKITUH.

OOyuatoieMmycsi HEOOXOIUMO pETyJSIpHO OTBOJUTH BpeMsl JJIsl TOBTOPEHMs TPONUAECHHOTO
MaTepuaa, poBepsisi CBOM 3HAHUS, YMEHHS U HaBBIKU 11O KOHTPOJIbHBIM BOIIPOCAM.

JlaGopaTopHble padoThl COCTABISAIOT BXKHYIO YacTh MPO(ECCHOHANBHON MOATOTOBKU CTYAECHTOB.
OnHM HampaBJIeHbl HAa HKCIEPUMEHTAIBHOE MOATBEPKICHUE TEOPETUUECKUX TOJIOKEHU U (hopMuUpoBaHue
y4eOHBIX U MTPOPECCHOHATBHBIX MPAKTUUECKUX YMEHUI.

BeinonHenue cryeHTaMu J1abopaTopHbIX pabOT HANpPaBJIEHO Ha:

00o011eHne, CUCTeMaTH3alluI0, YrIyOleHne, 3aKperuieHue MOMyYeHHbIX TEOPETUYECKUX 3HAHUHN
10 KOHKPETHBIM T€MaM JIHUCLUIUINH;

(dopmHpoBaHHE HEOOXOJUMBIX TPOPECCUOHATBHBIX YMEHUI U HAaBBIKOB,;

JIMCUUIIIMHBL, 110 KOTOPBIM IJIAHUPYIOTCS J1abopaTOpHbIE pabOThl U UX OOBEMBI, OMPEIEIIAIOTCS
pabouumK yueOHBIMH TUTaHAMH.
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MeTtoauueckre yka3zaHus 1O TMPOBEACHUIO J1abOpaTOPHBIX pabOT pa3pabaThIBAIOTCA Ha CPOK
nevictus PIIJI (I1IT) u Biro9aroT:

3aryiaBHe, B KOTOPOM YKa3bIBaeTCs BHJ pabOTHI (J1abopaTtopHasi), ee MOpsAIKOBbIil HOMep, 00BbEM B
yacax 1 HAUMEHOBAHUE;

11eJIb pabOoTHI;

IpeaMET U co/iep)KaHue padoThI;

o0opysoBaHue, TEXHUYECKUE CPEICTBA, HHCTPYMEHT;

MOPsIIOK (ITOCIEeI0BATENLHOCTD) BBIMOJHEHUS PAaOOTHI;

IpaBujIa TEXHUKU O€30MaCHOCTH M OXPaHbl TPy/a MO JaHHOH paboTe (110 He0OXOAMMOCTH);

oOmue npaBuiIa K 0popMIICHHIO PaboTHI,

KOHTPOJIbHBIE BOIIPOCHI U 3a/IaHUS;

CIIMCOK JINTEPATYpPHI (110 HEOOXOAUMOCTH).

Coneprkanue nmabopatopHbix padot ¢pukcupyercs B PITJI B paznene 4 HacTosIiel mporpaMMsl.

[Tpu nnaHMpoBaHUU J1AOOPATOPHBIX PadOT CIENYET YUYUTHIBaTh, YTO HApsAy C BEAYIIEH LENbIO -
MOATBEP)KICHUEM TEOPETHYECKUX TMOJIOKEHUH - B XOJAE BBINOJHEHUS 33JaHUd Yy CTYJIEHTOB
bopMHpYIOTCS TPAKTHYECKHE YMEHHS M HaBBIKM OOpaIleHUsi C J1adOpaTOpHBIM O00OpPYIOBaHHEM,
anmnapaTypou U Imp., KOTOPbIE MOTYT COCTABJIATH YaCTh MPOGECCHOHATBHON MPAKTUYECKON MOATOTOBKH, a
TaK)K€ HCCIeloBaTeNbckue yMmeHus (HaOmrojarb, CpaBHMBaTh, AaHAJIU3UPOBATh, YCTaHABJIMBATh
3aBUCHMOCTH, JelaTh BBIBOJABI W OOOOIICHHS, CAMOCTOSITEIbHO BECTH HCCIIENOBaHHE, O(POPMIISTH
pe3yJIbTaThl).

CocraB 3amanuil nns 1abopatopHON pabOThl JOKEH OBITh CIUIAHUPOBAH C TaKHUM PacueTOM,
9TOOBI 32 OTBEJICHHOE BPEMSI OHU MOTJIM OBITh KAYECTBEHHO BBHITIOJIHEHBI OOJIBIIMHCTBOM CTYIEHTOB.

HeoOxoauMbpIiMu CTPYKTYPHBIMHU JIEMEHTAMHU J1a00paTOPHOUM pabOThI, MOMUMO CAMOCTOSATEIHHON
JESITENIbHOCTH CTY/CHTOB, SIBJISIOTCA MHCTPYKTAXK, IPOBOAUMBIHN MpENoaBaTesieM, a TaKKe OpraHu3anus
00CY>KJICHHUSI UTOTOB BBITIOJTHEHUS J1a00OpaTOPHON pabOTHI.

BoinonHenuio abopaTOpHBIX pabOT MpeAlIecTBYET MpOBEpKa 3HAHUM CTYJEHTOB — HX
TEOPETUYECKON TOTOBHOCTH K BBINIOJIHEHUIO 3a1aHHUS.

[Topsimok mpoBeseHUS JIaDOPATOPHBIX PadOT B IIEJIOM COBMANAET C MOPSAKOM MPOBEACHUS
NpaKkTUYecKUX 3aHATUH. [IoMUMO COOCTBEHHO BBINOJHEHHS PAOOTHI A KaXa0H 1abopaTopHOil paboThI
MIpelyCMOTpPEHa MpoIelypa 3alluThl, B XOJ€ KOTOPOH NpernojaBaTeilb MPOBOAUT YCTHBIH WIH
MUCbMEHHBIA OMPOC CTYJEHTOB JJI1 KOHTPOJI MOHUMAHUS BBIIIOJIHEHHBIX UMH U3MEPEHUH, MPaBUIbHON
MHTEPIPETALMU MOJYYEHHBIX PE3yJIbTaTOB U YCBOEHUS UMH OCHOBHBIX TEOPETHUECKHUX M MPaKTHUYECKUX
3HAHUU IO TEME 3aHATUS.

[Tpu moAroToBKE K 3a4eTy B JONOJIHEHHUE K U3YYEHHIO KOHCIIEKTOB JIEKIUI, y4eOHbIX OCOOU U
CllaiiioB, HEOOXOOUMO TOJB30BAaThCA Yy4eOHOM JUTEepaTypoi, pPEKOMEHIOBaHHON K HacTosIei
nporpamMe. [Tpu moAroToBke K 3a4eTy HY»KHO U3Y4YHUTh TEOPUIO: ONPEAEICHHUS BCEX MOHATUN U MOIXO/IbI
K OLICHMBAHUIO JI0 COCTOSIHUS IOHUMAHUS MaTepHalla U CaMOCTOSITENIbHO PEUIUTh MO HECKOJIBKY THIIOBBIX
3ajady U3 Kaxaod Tembl. llpu pemenun 3amad Bcerja  HEOOXOAMMO YMETh KauyeCTBEHHO
MHTEPIPETUPOBATH UTOT PELLICHUS.

CamocrositesibHas padora cryaeHToB (CPC) mo mucuumuiiHe WrpaeT BaXKHYIO pOJIb B XOJI€
BCEro yueOHOro mporecca. MeToauueckue Marepuainbl M pekomeHnanuu aias obecneuenuss CPC
TOTOBSITCS IPETO/IaBATEIEM U BBIAIOTCS CTY/ICHTY.

10. MepeyvyeHb MH(POPMALMOHHLIX TEXHOJIOMMW, UCMONb3yeMbIX MPU OCYLIeCTBIEeHUU
obGpasoBaTenbLHOro npouecca nNo AUCLUNIIMHE, BKIO4Yasi nepe4vyeHb NPOrpamMmMHOro
o6ecneyvyeHns N MUHPOPMaALMOHHBLIX CNPaBOYHbLIX cUcTeM (NpU He06GX0aAUMOCTH)

[Ipy npoBeAeHUM JIEKIUOHHBIX 3aHATUHA MpeaycMaTpUBAaeTCid HCIOJIb30BAaHUE CuUcCmeM
MYJIbTHUMEANA.
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[Ipu npoBeneHur JAGOPATOPHBIX PadOT NpPeILyCMAaTPUBACTCS HCIOIb30BAaHUE JIAOOPATOPHBIX
YCTaHOBOK, TIOCY/Ibl U PEAKTHBOB.

11. OnucaHme maTtepuanbHO-TeXHUYECKOM Oa3bl, HeOO6XoAMMOWN ANA OCyLWeCTBNEeHUsA
obGpa3oBaTenbLHOro npowecca No AUCLUMUNInHe

JleknuoHHBIE 3AHATHSA:

Aynuropus, OCHAIllEHHAas NPE3EHTALMOHHONW MYJIbTUMEIUMHON TEXHUKON (MPOEKTOp, 3KpaH,
KOMIThIOTEP/HOYTOYK).

JlaGopaTopHble padoThl MO JAHHON AMCUUIUIMHE NMPOBOAATCA B yueOHOH ayauropuu B-314a
«JIaboparopus xumuu Nel, ocHaleHHONH HEOOXOAUMBIM J1a00PaTOPHBIM 000PYIOBAaHUEM U PEAKTUBAMU
JUId TpoBeAeHUs xumuueckoro skcrnepumenta, ®OK Oxcnepr-003, TUTpOBaIbHBIMHM YCTaHOBKaMH,
nonoMmepamu  Okcnept-001, pH-merpamu  Okcnepr-001, WHIUKATOPHBIMH, HOHCEICKTUBHBIMH,
AIIEKTPOJAMH, HJICKTPOIaMH CPAaBHEHUS, XpPOMATOTpaPUUECKUMH KOJIOHKAMH.

ABTOp Vi
KaHIuJaT OMOJIOTHYECKUX HaYK, L ’,»" I'.B. KopoTtkoBa
JTOLIEHT o T
f .
3aB. kadenpoit TMO, s :
KaHINJAT TEXHUYECKUX HAYK, JOLUECHT gt <~ e M.B. I'onuapos

4

[Tporpamma onobpena na 3acenanuu kadeapsr TMO ot 30.08.2016 roma, mpotokom Ne 1.
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