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1 HOACHUTEJIBHASA 3AIIMCKA

1.1 Bujx npakTHKHU: ydeOHas.

1.2 Tun npakTukH: QU3NKO-XUMUYECKHE METO/IbI aHAIIN3A

1.3 Heab u 32124l NPAKTHKH:

Heab y4yeOHOIl mpakTHKH: CPOPMHUPOBATH Y CTYJACHTOB IOHMMAHUS IPHUHIUIIOB,
YCIOBUHA HPUMEHMMOCTH M OrpaHMYEHHH B HCIOJIb30BaHUM (DU3MKO-XMMHUYECKUX METOJOB
Ka4eCTBEHHOTO, KOJIMYECTBEHHOTO W CTPYKTYPHOTO aHaln3a OHOJOTMYECKH 3HAYMMBIX
XUMHUYECKMX COEJIMHEHMH B OHOJOTMYECKHX Mpodax M yMEHUEe aJeKBaTHO BBIOMpATh
HE00XO0UMbIE NIOJIXO/IbI JUIsl PEIICHUSI KOHKPETHBIX 3a/1a4 B XUMUYECKOM aHAJIM3E.

3agaum y4eOHOM NPAKTUKM:

® O00YYHThH CTYIEHTOB TEXHHKE COBPEMEHHBIX (H3MKO-XMMHUYECKHX METOJIOB aHAU3a B
9KOJIOTUYECKON XHMMHUM, METOJaM OLEHKM U BblOOpa METOAOB aHaiu3a, aJeKBaTHbBIX
MOCTaBJIICHHOM 3a7a4e;

® [IPUBUTH HABBIKM OLIEHKU U CTATUCTHUYECKOW 00pabOTKM JTaHHBIX, OJYYEHHBIX B XOJ€
XMMHUYECKOI'0 aHAJIN3a;

e O0yYuTh palMOHATBLHOMY U 3(PQPEKTUBHOMY WCIIOIH30BAHUIO HH(POPMAIIMOHHBIX
TEXHOJIOTHI B pEIIeHNH 3a]]a4 XUMUH;

® O03HAaKOMHTbCA W COOJIIOJATh IMpaBHJia TEXHUKH O€30IaCHOCTU B JIaOOpaTOpUH, MpH
paboTe ¢ U3MEpPUTEIbHBIMU ITPUOOPAMH U BCIIOMOTaTeIbHBIM 000PY10BaHHEM;

® O03HAKOMHTBHCS C YCTPOWCTBOM M COOJIOJCHHEM MPaBUJI PadOTHI ¢ M3MEPUTEIHHBIMU
npudopamu.

1.4 TlepeyeHb MVIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHs NPH NPOXOKACHUH NPAKTUKH,
COOTHECEHHBIX € IVIAHUPYEMbIMH pe3yJabTaTaMu ocBoenus OOII:

IIponiecc mpoxokaeHuss ydeOHOM (O3HAKOMHUTENBHOW) MPAKTUKU HAlpaBlieH Ha
(GbOopMUPOBAHUE U PA3BUTHE YHUBEPCATbHBIX KOMNEMEHYUI:

- YK-1. CniocobeH ocymecTBIsATh MOMCK, KPUTUYECKUI aHAIW3 U CHMHTE3 MH(pOpMAaIHH,
INPUMEHSTh CHCTEMHBIM MOJAXOA JJsi pElIeHUs IIOCTABJIEHHBIX 3a/a4, HWHAMKATOPaMHU
JOCTHUKEHUS] KOTOPOH SIBIISIFOTCS:

e VK-1.1 JlemoHCcTpupyeT 3HaHHE OCOOCHHOCTEW CHCTEMHOTO U KPUTHYECKOTO
MBIIUIEHUS] U TOTOBHOCTH K HEMY;;

e VK-1.2 HaxoguT W KpUTHYECKU aHAIM3UpPYyeT HH(POpMALMIO, HEOOXOIUMYIO s
pEIleHNs IOCTAaBIEHHON 3a/1a4H;

e VK-1.3 ApryMeHTHpOBaHHO (QOpMUpPYET COOCTBEHHOE CYKJIEHHE U OIEHKY
uHpOpMaLKH, TPUHUMAET 0O0CHOBAHHOE pPEIIECHUE;

-  VYK-8. Cnocobern co3maBaTh W TOAJNEP)KUBATh  OE30MAcCHBIE  YCIOBHS
KU3HEJEATEIIBHOCTH, B TOM UHCJIE€ Tpd BO3HUKHOBEHHMM 4YPE3BBIYAMHBIX CHTYyalMi,
MHIMKATOPAMHU JJOCTUKEHHSI KOTOPOH SIBIISIFOTCS:

e VYK-8.1 OuenuBaer ¢axTopbl pucKa, yMeeT oOecreynBaTh JUYHYI 0€30MacHOCTh U
6€30I1aCHOCTb OKPY’KAIOLIHX;

e VK-8.2 Hcnonp3yeT MeTOIbl 3aIlIUTHl B YpPE3BBIYANHBIX CUTyalUsiX, (OpMUDPYET
KYJIbTYpY 0€30M1acCHOTO ¥ OTBETCTBEHHOI'O MTOBEACHHUS;

npogheccuoHanbHbIX KOMHEemeHYull:

- TIIK-2. CrocoOeH OCymecTBIATh MEeNarorndeckyro NesITeIbHOCTh 1O MPO(UIBHBIM
npeaMeraM (AMCUUIUIMHAM, MOAYJSIM) B paMKaxX MpPOrpaMM OCHOBHOTO OOILEro U CpPEeIHEro
o01rero 00pa3oBaHusl, HHAUKATOPOM JTOCTH)KCHHS KOTOPOU SIBISETCS:

e JIK-2.2 IlpumeHsieT OCHOBBI TEOpPHM (PyHIAMEHTAJIbHBIX M MPUKIAIHBIX Pa3/esioB
XUMHUU (HEOPraHUMYECKOW, aHAIWTUYECKOW, opraHuyeckod, ¢usznyeckort, xumuu BMC,
XMMHYECKMX OCHOB OMOJIOTMYECKMX IPOLECCOB, XUMHMUYECKOW TEXHOJOIMM) JUIsl pELICHHs
TEOPETUYECKUX U MPAKTUYECKUX 3a/1a4;

1.5 Mecro npakTuku B cTpyktype OOII:
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VYuebHas mpakTUKa sBISETCS O0sM3aTeNbHBIM BHJIOM YYeOHBIX 3aHATHH OakanaBpa,
HETIOCPEICTBEHHO OPHEHTHPOBAHHBIX Ha IOJIyYeHUE TIEPBUYHBIX MPO(PECCHOHATBHBIX YMEHUN U

HaBBLIKOB,
JIeITEeIILHOCTH.

VYyeOHass NpakTHKa SBISETCA
nporpammsel (OOII) Beiciero oopazoBanust mo HanpapieHuio moarotoBku 04.03.05 «buonorus.
Xumus» (ypoBeHb OakamaBpuara), BxoguT B brnok 2 — «lIpaktuxm»: b2.B.06(Y). Omna
OasupyeTcss Ha AUCUUIUIMHAX IMKiIa b3, sBissCh pe3ynbTaToM MPAaKTUYECKOrO MpPUMEHEHUs
3HaHUH 10 qucHUIUIMHAM: «O0Ias XuMus», «AHATUTHUECKAs] XUMHUSI», U JP.

1.6 Cniocod u (popma npoBeeHHUs MPAKTUKM:

Crnoco6 npoBeenust
+ CTallMOHAPHAS.

(I)Oprl NMpoBE€ACHUS NMPAKTUKHA

« JnaboparopHas MIPaKTHKA.

B TOM UYHCIE IEPBUYHBIX YMEHHMM UM HAaBBIKOB HAy4HO-UCCIEN0BATEIbCKOU

COCTaBHOM 4YacTbl0 OCHOBHOH 00pa30BaTEIbHOM

1.7 O6beM npakTHKHU: OO0IIas TPYAOEMKOCTh Yy4eOHOW TPaKTHKH COCTAaBISET 3

3a4yeTHbIe equHMIIE], 108 1.

[IpakTrka IpOBOIUTCSA B 5 CEMECTPE U 3aKAHUYMBAETCS BBICTABICHUEM 3a4eTa.

2 CTPYKTYPA IPAKTUKU U EE COJIEP)KAHUE

3
No Haumenosanue stamna S E g o g
yrana MIPAKTUKHU/COIepKaHNE o S § S Bunstr padot
JTarna MpakTUKU S e g =
aa 2 >
S
1 ITonroroBuTENbHBIN 2 2 - OdopmiieHre copoBOAUTENBHBIX
JIOKYMEHTOB
2 | MHCTpYyKTaX MO TEXHUKE 2 2 - [TpoxoxxaeHre HHCTPYKTaXka Mo
0€30MacCHOCTH. MpaBUJIaM TPYIOBOTO PACIOPSAKA U
3HaKOMCTBO ¢ paboToii OXpaHe TpyJa; TEXHUKe
pruOOpoB U 0e301MmacHOCTH IpH padboTe B
000pyI0BaHUs. 1a0opaToOpUH.
3HAKOMCTBO C pab0TO MPUOOPOB U
obopynoBanus. CobecenoBaHue.
3 | Dran uccnenoBaHuii. 84 34 50 | IlpoBenenue 1aboOpaTOpHBIX
O3HakoMJIeHHE C UCCIIEIOBAaHUM.
OCHOBHBIMH (DU3HKO- BeimonHeHre caMOCTOSATETBHOTO
XUMHUYECKUMHU METO/IaMHt UCCIIEIOBaHMS T10 3aJaHHOH TeMe.
aHam3a
4 | Dram 00paboTKky u aHaM3a | 12 2 10 | Maremartudeckas 00paboTKa
MOJTy4YeHHOM HH(pOopMaIu pe3yabTaTOB UCCIIEIOBAHUI.
OdopmiieHre THEBHUKA U OTYETA 110
BBITTOJITHEHHOMY WH/IMBHyaTbHOMY
HCCIIEIOBAaHHIO
5 3aKITI0UYNTEIbHBIN 4 - 4 Odopmrenue odriero oTyera mo
HpaKTHKE.
4 4 - Oruer.
6 Kondepenus Jauer.
Hroro 108 44 64




3 METOJWYECKHUE PEKOMEHJALIMHY (YKA3AHMS) /151 CTYAEHTOB ITPA
MPOXOKJEHUU IPAKTUKU

VY4yeOHasi MpakTHKa HAYMHACTCA C W3YYCHHS TEXHHKH O€30MacHOCTH mpu padore B
xumMuueckor naboparopun. CTyneHTY HEOOXOAMMO 3HaTh OOs3aTeNbHbIE MpaBUiia, YTOOBI
YCBOUTH CIENU(DUKY XMMHUUECKUX aHAIHU30B, N30€kKaTh HECUACTHBIX CIIYy4aeB, BOSMOXKHBIX TPHU
paboTe C SAIOBUTHIMH U B3pPbIBUATHIMH BEIIECTBAMHU, KOHIICHTPUPOBAHHBIMU KHCIOTAMHU U
IeJI0YaMHU.

B mnHavame y4yeOHOW TNPAKTUKH CTYIAEHTHI TMOJNYYAIOT UHOUBUOVALbHOE 3AHOAHUE
(ITpunoxxenne B) M KOHCYJIbTAMIO 1O TMOJATOTOBKE OTYETHOM JOKYMEHTAMU (OHesHUKA
npaktuku (IIpunoxenne b), omuema (Ilpunoscenue A)) n xondepeHun.

B xone y4eOHOIW MpakTHKH CTYAEHT JOJDKEH BBIOTHHUTH UHOUBUOYATIbHOE 3d0aHue,
MOJIyUEHHOE OT pPYKOBOAWUTENS NPAaKTHKU. CTYAEHT IOHKEH OCBOUTH OCHOBHBIE MOHSTHS O
pactBopax (KiaccH(UKAIMK pPACTBOPOB, TEXHHUKY TPUTOTOBJICHHUS PACTBOPOB M PACUETHI
MPUTOTOBJICHHS BOJHBIX PACTBOPOB, PACTBOPOB COJICH, paCTBOPOB IIEIOYEH, PACTBOPOB KHUCIIOT),
(dbepMeHTax, BATAMUHAX PACTHTEILHBIX O0BEKTOB (HA BBIOOP MPEIIoaaBaTels).

3a BpeMsi MPAKTHKU CTYACHTHI JIOJDKHBI W3YYHTh TEOPETUYECKHUE OCHOBBI U OCBOUTH
OPUHIUN  (PU3UKO-XUMHUYECKUX METOAOB aHajih3a pACTUTENBHBIX OOBEKTOB (Ha BBIOOD
npernojaBatensi) B XUMHUecKodW — jmaboparopun  (doTtomeTpus, IHeHTpUYTrUpOBaHUE,
anekTpodopes, xpomarorpadus, TATPOBAHKUE, TA30METPHS).

VYyeOHast mpakTHKa IpoXoauT B yueOHbIX adopatopusix I'BOY BO «bI'TIY »:

- 1abopaTopuy aHATUTHYCCKOW XUMHUH, OpPraHHYECKOH XuUMHUH, Jgaboparopuu
OHOJOTUYEeCKON XUMUHU.

IIpumepnvie membl pabom (UHOUBUOVANLHBIX 3a0anuli) HA Y4eOHOU npakmuke (Qpusuko-
Xumuyeckue memoovl ananu3a) (Ha b100p npenodasamens).

1. Onpenenenne ButamuHa C, jxesne3a, akTHBHOCTH (DEPMEHTOB B TIPOAYKTAX TUTAHHUS.

2. Ompenenenne ButamMuHa C, skene3a, akTUBHOCTH (DEPMEHTOB B ceMEHaX KyJIbTYypHOU U
JUKOPAaCTYILEN COU.

3. Ompenenenne ButamuHa C, sxene3a, akTUBHOCTH (DEPMEHTOB B ATO/IE.

4. Onpenenenue Butamuna C, jxene3a, akTUBHOCTH ()epPMEHTOB B aMapaHTe.

Bo BpeMs npoxoxaeHus yaeOHON MPAKTUKK CTYJEHTHl OCBAUBAIOT (PU3UKO-XUMUYECKHE
METOJIBI aHaN3a, MPUMCHSIEMBIE TPH H3YYCHUU MOJICKYJIIPHBIX MEXaHW3MOB aIalTalluu
pacTeHUl K YCIOBUSM CPE/IbI.

[To OKOHYAHWIO TPAKTHKH CTYACHT IOJDKCH TMPEIOCTABUTh PYKOBOJMTEIIO IMPAKTHUKU
THEBHUK TPAKTHKKA M OTYET. 3allMTa OT4YeTa IMPOBOJUTCS Ha UTOTOBOM KOH(EPEHLHUH IO
MIPAKTHKE.

PexomeHganum K OpraHu3anmu JadopaToOpPHbIX IKCIIEPHMEHTOB

MeTtoauka npoBeeHusl IKCIEePUMEHTA M0 BLIPAIIMBAHUIO COU HA
NUTATEJbHOM cpe/e ¢ BHeCEHHEM Cy/ib(ara HUHKA U cyabdara Meau

BeIpamyBanue KyJapTypHOU M TUKOPACTYILEW COM OCYIIECTBIISUIM Ha MIUTATENbHOU Cpejie
(mucTunmupoBaHHas BoAa ¢ JobOaBieHueM cynbdara nuHka u cyiabdar meau (1)) B wamkax
[Terpu. OmbIT MpoBoAMIICS B TepMocTaTe Tpu Temrneparype 25 °C B reuennn 1, 3, 5, 7 cyrok. B
OTIBITE MCIIONB30BaANM Cynab(aT 1uHKa B KoHIeHTpauusax 0,08 mons/n (ITAK) u 0,16 mons/n (B 2
pa3a npesbimaromeid [1/1K). Cynedar meau B xoHuenrpanusx 0,012 mons/n (IIAK) u 0,024
MoJb/11 (B 2 pasa npesbimatomieit [1/IK). Kontponem sBismuch ceMena, BelpalieHHbIE B BoJie 0€3
BHECEHUS COJIeH TSXKENbIX METaJIOB.

ITosryuyeHne 3IKCTPAKTOB PACTBOPUMBIX 0€JIKOB COH

Jlnst mosrydeHust OKCTPaKTOB OENKOB ceMsiH cou HaBecky Marepuana (500 wr)
TrOMOTeHH3UpOoBaiu B (apdopoBsix cTynkax B Tedyenue 15 muH npu t = 0-+5 °C. PactBoprumble
6enku sxcrparuposanu 0,15 M pactsopom NaCl. Ha 500 mr 6panu 15 mi pacrBopa NaCl.

[Tonmy4yennslii skctpakT uHeHTpuyrupoBamu npu 5000 o6/MMH B TedyeHue
15 munyr. Ocamok oTOpachiBai, a HAIOCAJOYHYIO JKHUIKOCTh (UIBTPOBAIU YEpe3 CIIOH
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KallpOHOBOM TKaHW JUIS YJQJEHUS JIMIMIHOM IJIEHKM M MCIOJIb30BAINM Ul JAIbHEUIIETO
aHayu3a.
Metoauka onpenesienne 0ejxa OMypeToBbIM METOI0M

['oToBUIIM TpU cepuuM CTaHIAPTHBIX PAacTBOPOB, cojaepkamux ot 1-10 mr Oenka B 1 M
pactBopa. Pa3Benenue, 70 HEOOXOIMMBIX KOHIEHTpaUMi Oelka MpU NPUTOTOBICHUU CEPHH
pPacTBOPOB OCYIIECTBIISUIN |-MPOLIEHTHBIM PACTBOPOM XJIOPUJIA HATPUSI.

I'oToBHIM OMYpETOBBI PEAKTUB, PACTBOPSSA MOCIEIOBATEIBHO B MepHOU Koibe Ha 250
M 0,375 r CuSO4*5H20 u 1,5 r cerneroBoii conmu (KOOC—CHOH-CHOH—-COONa - 4H20) B
150 mu Boapl. ITpunuBanyu MeII€HHO IIPU NOCTOSIHHOM IepeMermnBanuu 75 mi 10-nporieHTHoro
pacTBopa rUJPOKCHUIA HATPUS U JOBOIMIM cojiepKumoe 110 250 Mi1 BOJIOH.

Bpanu u3 nepBoii cepunt 1mo 1 M KaKI0ro CTaHAApTHOTO pacTBOpa Oenka B OTAEIbHBIE
MPOOUPKH, IPUIUBAIM B KaXIyI M3 HUX MO 8 mil OuyperoBoro peaktuBa. Ocraisuid Ha 30
MUHYT IpU KOMHATHOH Temreparype u GoromerpupoBanu (KDK-3, Poccust) B kroBeTax (aamHa
1 cM) npu 540 HM MPOTUB KOHTPOJS (BMECTO pacTBopa Oenka OepyT 1 M AMCTUIUIMPOBAHHON
Bonbl). [lo KammOpOBOYHON KpWBOM, KOTOpas IOCTPOCHA Ha CEPHUH PACTBOPOB OBIYBETO
ceiBopoTHOUHOro anbOymuHa (ICN, CHIA) TouHO H3BECTHOW KOHILIEHTpPALUH, ONpEAesLIN
KOJIMYECTBO Oellka B MKT B | MJI 9KCcTpakTa (pUCYHOK 1).

OmnpenesieHne yaeJbHO aAKTHBHOCTH PUOOHYKJIea3 NIPOPOCTKOB COM

AKTHUBHOCTh pUOOHYKJIEA3 ONpPEAEISUIM B JIBYX OMOJIOIMYECKUX U TPEX aHAIUTUYECKUX
MOBTOPHOCTAX crHekTpodoToMeTpuueckuM Mertonam 1o Paccemy [44]. CyOctpatom uist
onpenencuuss PHKa3Hol aktuBHOCTH city:kuT BbhicokononmmepHas PHK u3 nposokeit (Sigma,
CIIA). HukybaunoHHyr cMmech rotoBunu u3 0,1 M1 coeBOro 3KCTpakTa, COJAEpIKallero
PHKa3s1, 0,4 mn 1-niporieaTHo# npoxokeBoid PHK B 0,2 M aneratHoM Oydepe (pH 5,6). Cmech
unkyoupoBanu npu 37 °C B Teuenue 45 munyt. [locie uvero nermaponuzoBanHyro PHK
OCaXIaId, J00aBISLTH K Tpobam 1o 1 mit ciuproBo-mMaraueBoro ocaaurens (0,1906 r MgCly, 90
M ataHona, 10 mn Boasl). 3areM mpoOUMpKM CTaBUIM Ha | dYac Ha nej Afs Jy4IIero
dbopMupoBaHUs Ocajika, KOTOpBIH ynamsuid neHtpudyrupoanuem mnpu 8000 06/MuH B TeueHue
10 munyT. 13 cynepHaranTa otoupanu npoosl no 0,5 mi1, K Kaxx0i MpuOaBIIsiIv MO 3 MIJI BOJbI
Y U3MEPSUIN ONTUYECKYIO TNIOTHOCTh PacTBOpPA IMPU JUIMHE BOJIHBI 260 HM IPOTHUB BOJIBI.

[TapannensHo oOpabaTbiBajii KOHTPOJIbHYIO MpoOy, B KOTOPYIO CIUPTOBO-MarHUEBBIN
0CaUTENIb BHOCHIN 710 (PEPMEHTHOTO PacTBOPA.

3a eqUHMIY aKTUBHOCTH MPUHUMAIN TaKO€ KOJIMYECTBO (PepMEHTa, KOTOPOE BHI3BIBAET
YBEJIMYEHHUE TOTJIONICHHSI paCTBOpPA HAa €IUHUILY ONTHYECKON MJIOTHOCTU NpU 260 HM B MUHYTY.
Pacuet npoBoaumnu o popmyie:

Ayn. = (AE260V1V2) [ (Vst d),

rie AE260 — pUPOCT SKCTUHKIMU ONBITHONW MPOOBI IO OTHOLIEHHUIO K KOHTPOJIbHOM;
t — BpeMst HHKyOanuu (B MUH.);
V1 — 00beM mocie pa3daBieHUs;
V2 — 06vem npo6sl nocie ocaxaeHust PHK cnuproBo-maraueBsIM pacTBOpOM;
V3— 00beM npoObl, B3STON 11 pa30aBieHus;
d — comepxanue Genka B mpode, MT.

AKTUBHOCTh pHOOHYKIJI€a3bl OMNpeNeisuIi B €IWHUIAX AaKTUBHOCTH. 3a EIUHUILY
AKTUBHOCTH NMPUHUMAIN KOJIMYECTBO (pepMeHTa, KOTOPOE KaTalu3upyeT npespaiienne 1 M/Moib
cyOcTtpara 3a 1 MUHYTY. YIelbHYIO aKTUBHOCTb BBIp@XKaJlll B €IMHUIAX aKTUBHOCTH Ha 1 mr
Oenxa.

Cratuctuueckyro oOpaOOTKy Marepuaja M pacueT KOIPPUIUMEHTOB KOpPPENSIHi
npoBoauin B uznoxxenuu H.A. ITnoxunckoro.

Metoabl onpenesienne yaeabHOH AKTHBHOCTH KaTaJIa3 MPOPOCTKOB COX

B peakumonHblii cocyn npubopa HamumBaeM 1,5 M BRITSOKKM U3 MI
3-TIPOIIEHTHOTO TIEPEKUCH BOJIOpOJa. PeakIMOHHBINA COCYJ 3aKpbIBaéM NPOOKOW C TPYOKOH,
KOTOpasi COEMHEHA C OCTAIBHOM YacThio mpubopa.
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PerynupytoT ypoBeHb KHAKOCTH B MPUOOPE U YCTAHABIMBAIOT €r0 Ha HYJIEBON OTMETKE
rpagyupoBaHHoi Oroperku. [lociie 3TOro peakMOHHBIA COCYH BCTPSXHBAIOT M HAYUHAIOT
orcyer BpeMeHH. OO0beM BBIICISIONIETOCS KUCIOPOJa OINpPENeNioT 4epe3 3 MHHYTHI Iociie
Hayaja peakluy Mo U3MEHEHUIO YPOBHS KHUIKOCTH B OIOPETKH.

AKTHBHOCTh KaTajla3bl BbIpaXKaeTcs B MJ KHUCJIOPOJA, KOTOPBIM BBIIAEIAETCA 0]
neiictBuem ¢epmenta u3 1 r cemsH 3a 3 MUHYTHI (YYUTBHIBAIOT HAaBECKy U pa30aBiieHUE) U

BBIUUCIISIETCS 110 opMyIIe:
A+1000
A=—,
rae A — 00beM BBIICIMBILIETOCS KUCIOPOAa;
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Pucynok 1 — KanubpoBouHslii rpaduk aiis onpeneneHus 6eyka no 6MypeToBoil peakiuu

Omnpenenenne MHOKECTBEHHBIX (JOPM KaTa1a3 COM METOIOM
3j1eKTpodope3a B NOJINAKPHUIAMUIHOM reJie

MHoxecTBeHHbIE ()OPMBI KaTaja3 BBISBISUIM METOJIOM HIeKTpodope3a Ha KOJIOHKax
nonuakpuwiamMuanoro rens (ITAAD). @pakunoHMpOBaHHWE PACTBOPUMBIX OEIKOB MPOBOJIWIN B
7,5-nporientHoM [TAAT mpu 4 °C mo J[»Bucy B momaudukamuu s 0eakoB con. Ha kaxmyro
KOJIOHKY IOJIMaKpuiaMuHoro rens HaHocuiu 0,1 Mt akcTpakTa coeBoro Oenka. Dnekrpodopes
npoBoauiau Ha npubope [IDDA-1 (Poccus) B tpuc-rnumHoBoM Oydepe (pH 5,7; nonnas cuia
0,1) mpu Hanpsbxenuu 200-500 B, cuine Toke 2,5 MA Ha KaXXIyIO KOJIOHKY, B TeUCHHE MEPBbIX 15
MUH, 1 5 MA Ha KOJIOHKY — B nocieaytommue 1,0-1,5 yaca npu temneparype 2-6 °C. B kadecTe
METYHUKa HCII0JIb30BaIu OpoM(eHOTOBbII CHHUIA.

Mecta nokanuzalnuy KaTajla3 Ha 3JeKTpodoperpaMMme BBISBISUIM TOCIE MOMEIIEHUs
KOJIOHOK Ha 5 MHUHYT B 1-npouenTHsIil pactBop H202. 3areM mpomsIBanu JUCTHIIMPOBAHHON
BOJIOW W 3anmuBaiiv 2-nporieHTHBIM KJ (TOIKUCIIeHHBI YKCYCHOW KHCIIOTOM). 3aTeM Tellb OMsTh
IPOMBIBAIA BOJIOW M 3aJIUBAIM OTMBIBOUHOW cMechio. M30(popMbl KaTanassl MPOSBISIINA B BHIE
CBETJIBIX I10JIOC Ha TEMHOM (hoHe.
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[TockombKy OCHOBHBIM KpPHUTEPUEM ISl XapaKTEPUCTHKH MHOXKECTBEHHBIX (opm
(EepMEHTOB SIBIISICTCS UX OTHOCHTENbHAS dJIeKTpodopeTndecKkas moABMKHOCTh Rf, BhIsBICHHbBIC
dbopMbl pepMeHTa OBUTH pacTpeeNieHbl COTJIACHO WX JIIEKTPOPOPETHUECKON MOIBUKHOCTH.
Hymepanust popm 311eKTpodOpeTHUECKUX CHEKTPOB KaTajla3 COM IMPOBEICHA paHEee COTJIaCHO
pa3paboTaHHON METOAMKE, OT 00Jiee BHICOKOMOABUKHBIX (POPM, KOTOPbIE UMEIOT OTKJIOHEHHS B
noaBmkHOCTU + 0,03 K HU3KO MOJBMKHBIM (pOpMaM, JJIsi KOTOPBIX OTKIOHEHHS B TIOJBMXKHOCTH
coctaBmm ot £ 0,01 mo + 0,02. Jlns xartanma3 cou NOJy4eHHBIE (OPMBI pacCIpeesCHbI
creayrommM  obpasom: ¢opmer ¢ Rf = 0,94 masBammr Kl; Rf = 084 - K2;
Rf =0,75 - K3; Rf = 0,66 — K4; Rf = 0,56 — K5; Rf = 0,48 — K6; Rf = 0,42 — K7; Rf = 0,37 — K8§;
Rf=0,3-K9; Rf =0,23 - K10; Rf =0,17 - K11; Rf = 0,13 - K12; Rf = 0,07 — K13, Rf = 0,04 —
K14.

Onpenenenne MHOKeCTBEHHBIX (pOpM PHOOHYK/I€a3 ceMsIH COM MeTOI0M dJIeKTpodope3a B
NOJIMAKPUJIAMM/IHOM reJje

MmuoxectBenubie Gopmbel PHKa3 BeisiBisiiu mMetomom snektpodope3a Ha KOJOHKAX
nonuakpuiamuaHoro rens (ITAAID). ®pakunoHMpoBaHUE PACTBOPUMBIX OEIKOB HMPOBOJIWIN B
7,5-npouentHoM [TAAT nipu 4 °C no [IaBucy B moaudukammu st 6enxos cou [31]. Ha kaxmyro
KOJIOHKY IOJIMaKpuiIaMuIHoro reiist HaHocuiu 0,1 Mt akeTpakTa coeBoro Oenka. iekrpodopes
npoBowin Ha ipudope [IDDA-1 (Poccust) B Tpuc-rimumHoBoM Oydepe (pH 5,7; nonnas cuna
0,1) mpu nanpspxkenuu 200-500 B, cune Toke 2,5 MA Ha KaXKIyl0 KOJIOHKY, B T€YEHHE MEPBBIX 15
MHUHYT, © 5 MA Ha KOJOHKY — B mocienywommue 1,0-1,5 gaca npu Temmneparype 2-6 °C. B
Ka4yeCcTBE METUYHMKA MCII0JIb30BaIu OpoMpeHosoBsiii cunmii (Reanal, Benrpus).

Mecra nokanm3anuu PHKa3 Ha snekrpodoperpamme BBISBISIOT MOCIIE WHKYOAINH resieil B
teuenne 30 munyr B 0,5-mpouentHoMm pactBope PHK B ameratrHom Oydepe ¢ pH 5,7 u
nocienyromei okpacku 0,2-mporeHTHBIM pacTBopoM MeTwmieHoBoi cuau (Molekula, UK) B
tedeHue 30 MUHYT. M30BITOK KpacuTelns yIalsioT S-IPOLEHTHBIM PaCTBOPOM YKCYCHOM KHCIIOTBHI.
30HbI pUOOHYKII€a3HON aKTUBHOCTH MPOSIBIISIIOTCS B BUJI€ OECLIBETHBIX 1OJIOC HA TOIyOoM (hoHe.

ITockonbKy OCHOBHBIM KpUTEpHUEM Ul XapaKTEPUCTUKU MHOMXECTBEHHBIX (hopMm
(epMEHTOB SIBIISICTCSI UX OTHOCHTENbHAsI dNIeKTpodopeTndecKas moABIKHOCTh R, BhIsBICHHBIC
dopmbl pepMeHTa OBUIM pacHpeesieHbl COrJIACHO MX 3JIEKTPO(OPETHYECKON MOBMKHOCTH.
Hywmepanus ¢opm anexkrpodopernueckux crnekrpos PHKa3 cou mpoBeneHa corimacHo paHee
pa3paboTaHHON MeToAMKe, OT 0oJiee BEICOKOMOABUKHBIX (hOPM, KOTOPbIE UMEIOT OTKJIOHEHHS B
noaBuKHOCTU + 0,03 K HU3KO MOABMKHBIM (hopMaM, JIsl KOTOPBIX OTKIOHEHUS B MOJBUKHOCTU
coctaBuii o1 + 0,01 o + 0,02 [12]. {ns puboHyKIea3 cou mosydyeHHble (OpMBbl pacpeesieHbl
JlaBpentbeBoit C.U. caenyromum obpazom: ¢popmel ¢ Rf = 0,96 nassansr R1; Rf = 0,84 — R2; Rf
=0,75 - R3; Rf = 0,64 — R4; Rf = 0,57 — R5; Rf = 0,57 — R5"; Rf = 0,43 — R6; Rf = 0,35 — R7;
Rf=0,3-R8; Rf =0,26 — R9; Rf = 0,2 — R10; Rf = 0,14 — R11; Rf = 0,03 — R12.

Onpenenenue yneJbHOl aKTHBHOCTH 3CTePa3bl B CEMEHAX COU
(h0T03/1eKTPOKOJIOPUMETPUYECKHUM METOA0M
B npobupky BHocsaT mo 0,2 mun 1% pactBopa B- Hadrunanerara B 0,1 M - docharnom
oydepe (pH =7,2), 0,1 mu 6enka u 0,4 ma pocdarroro Oydepa. (B KOHTPOJIb OETOK HE BHOCST).
CMech TIepeMeInBaloT U CTaBAT Ha BOAsHYIO0 Oanto npu t 37°C Ha 25 MUHYT.
[To ucTeyeHnIo yka3aHHOTO BpEMEHH PEaKIUI0 OCTaHABIMBAIOT JoOaBiIeHueM 1 Ml cMecH
U3 TNpovyHoro cuHero [ u pojeumicyiabdara Hatpus (SDS). Copepxxumoe mnpoOHpKH
nepeMenuBaioT. M3 okpameHHOro B MaJWHOBBIN IIBET pacTBopa oTOMparoT mpoos mo 0,1 mut.
[Tpubasnstor k kaxaon npode 4 mi H,O, BHOBH nepeMennBaioT U (POTOKOIOPUMETPUPYIOT Ha
OOK npu 540 HM IPOTUB KOHTPOJIS, BKIIIOYAIOIIETO BCE KOMIOHEHTHI KpoMe Oelka.
VnenbHy10 aKTUBHOCTD BBIPAXKAIOT B €JMHMIIAX HA 1 Mr Oenka:
Eeaes
A = e , TIie
cedet
a — KOJIMYEeCTBO MHKYOAITMOHHOW cMecH (M),



B — KOJIMYECTBO PacTBOpa Ui (POTOKOIIOPUMETPHUPOBAHUS (MIT);

C — KOJIMYE€CTBO MHKYOAI[MOHHON CMECH B3ATOM IS
dorokonopumerpupoBanus (0,1 mi wim 0,02 M1, B 3aBUCIMOCTH OT
TOT0 KaKoil HaTUIaIleTaT UCTIOIb3YEM);

d - xonmmuecTBo Oenka mo Jloypw;

t — Bpemst uHKyOaruu (25 MuH);

E — nokazanus no ®OK.

* - ecnu pabotaem ¢ o — HadTUIAIIETaTOM, TO 0TOUpaeM mpoOkI mo 0,02

Onpenesienue MHOKeCTBeHHBIX hopM pepmenTOB 3cTepasbl B [IAAT

Haubonee BaXHBIMU XapaKTEPHBIMHU CBOWCTBAMH, TTO3BOJISIOIIMMU PA3IndaTh H30(hepMEHTHI
COBPEMEHHBIMH METOJIaMHU, SIBIISIIOTCS CYMMapHBIN 3JIEKTPUUECKUN 3apsii U MOJIEKYJIsIpHas mMacca.
Haubonwimee pacrnpocTpaHeHue Uisi W3Y4YeHHS H30(DEPMEHTHOTO COCTaBa PACTCHUU MOIYYHIT
MeTon 3nekTpodopesa B monuakpuiaMuaHoOM rene. OOHApYKHMBAEMYIO HpPHU STOM KapTHHY
pacnioniokeHusi 30H m30(epMeHTOB Ha 3nekTpodoperpaMme Ha3bIBAlOT U30()EPMEHTHBIM
CHEKTPOM.

Pabora ¢ uszodepmentamu TpeOyeT OCOOEHHO TIIATEIHLHOTO COOJIFOJICHUS BCEX YCJIOBUU
npoBeaeHus deKTpodopeTndeckoro aHanuza. Bo BpeMs anekrpodopesa reiu, B 3aBUCUMOCTH OT
HalpsOKEHHOCTH  TOJiA, B TOW WM  HWHOW  CTEMEHH, [MPOrPeBAIOTCS,  MOITOMY
aekTpodope3TepMOoNadHIbHBIX (DEPMEHTOB MPOBOIAT MPHU HU3KOH TemrepaType M HeOONIbILIOM
cwie Toka. Jlnsg aHanmmM3a WCHONB3YIOT JIMOO HEOYHINEHHBIC TKAHEBBIE OJKCTPAKTHI, JIMOO
OUUIICHHBIE Tpernaparbl OEIKOB.

IIpurorosjienne reseii. [loarorosneHusie K padoTe 3MeKTPoHOpeTUIECKUE TPYOKH UMEIOT
JIBa CIIOSl Tejsl: B BEpXHEM (KpYHMHOIIOPHUCTOM) MPOUCXOJUT KOHLIEHTPUPOBAHHE pa3feisieMbIX
BEIIIECTB, & B HWYKHEM (MEJIKOMIOPUCTOM) - X pa3JIeiCHHE.

Ha TpyOku cHU3Yy HaJeBarOT PE3MHKHM W YCTAaHABIUBAIOT BEPTHUKAJIHLHO B OTBEPCTHs Ha
MOJICTaBKe. 3aTeM rOTOBST paboUMil pacTBOP /ISl IPUTOTOBIICHUS Pa3IEISIONIETO TelIs.

['eny ansa pasneneHus B MIENOYHOW cpele MMeeT cienyromuii coctas: (pH 7,5): 1 wacte
pactBopa A (11 HCL 48 mi Tpuc - okcuMmeTmiiamuHoMeTad 36,6 T, TerpaMmeTudTIiieHiuaMus 0,23
M1, Boga a0 100 mu); 2 yactu pactBopa B (akpunamug 30 r N,N* — metunenOucakpunamun 0,8 T,
Boga a0 100 wmm); 4 wyactm pactBopa C (pactBop mnepcyiabdara ammonwus) (aMOHHI
HazacepHokucinbiii 0,14 1, Bona g0 100 mn); 1 yacTe AUCT. BOABIL.

CMech OCTOPOKHO TIEPEMEIIUBAIOT M OBICTPO 3aJIMBAIOT B AeKTpodopeTnueckue Tpyoku. B
KOKAYI0 TpyOKy HamuBalT MO 1 MI rens, cBepXy OCTOPOXKHO 3aJMBAIOT BOJOW M OCTaBISIOT
ctoath 30-40 mMuHyT. B TedyeHue 3TOro BpeMEeHM MPOUCXOIUT mnoiumepusanus rensd. Konen
MOJIMMEPHU3AIMN YCTAaHABIMBAIOT MO 00pa30BaHUIO XOPOIIO BUIUMOM TPAHHUIIBI pazfiena MEXAy
reJIeM U CIIOEM BOJIBI.

[Tocne monmuMepu3alud OCTOPOKHO BCTPSXHMBAIOT TPYOKW AJsl yAalleHUs BOJIBI. 3aTeM B
KWKy TpyOKy mpuiuBaroT TouHO 1o 0,15 Ma BepxHero rems. CBepXy reib 3aJuBalOT BOJIOM,
OCTOPOHO, YTOOBI HE MPOUCXOJUIO CMEIIUBAHUS CIOEB BOABI M Tens. BepxHuil remp mmeer
ciemyromuii coctas: 1 yacte pactBopa «b» (1H HCL 48 mi, Tpuc-okcumeTuiaMuHOIMMeTaH 5,98
r, TerpameTiidTIiIeHuamMuH 0,45 mi, Boga 1o 100 mn); 2 gactu pactBopa «I'» (akpumamun 2,5 T,
Boga 110 100 mur); 1 wacte pactBopa «JI» (pudbodnaBun 4 mr, Boma g0 100 mi); 4 gactu pacTBOpa
«E» (caxapo3a 40 r, Boga g0 100 mu).

B BepxHuii resb Kpaxmail HE BBOZAT.

TpyOku BBICTAaBISIOT HAa COJHEYHBIM CBET WM JIIOMHHECIICHTHBIM CBET JJIA
dotomomumepuzanuu. Yepes 20-30 MuHyT 00pazyercs 3aMETHO ONAJIECIIUPYIOIINI BEPXHUH Tellb.
Bonay u3 TpyOKu ynaisitoT OCTOPOKHBIM BCTPSIXUBAHUEM.

Xoax omnpenenenusi. MHOecTBeHHBbIE  (OPMBI  3CT€pa3  BBISBICHBI  METOJIOM
SH3UMANIEKTpodope3a Ha KOJIOHKaX monuakpunamuanoro rens (ITAAT).

@paKIMOHUPOBAHNUE PACTBOPUMBIX OenkoB mpoBoauiu B 75% IIAAI nmpu TemmepaType
+4[J00C. na xaxnayio KonoHky ITAAI mauamerpom 5 MM u jymuoit 70 mm nHanocum 0,1-0,2
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(depMeHTaTUBHOrO 3KCTpakTa, copepskamiero 1000-1500 mr Genka. DnexkTpodope3 NMpoBOAUIN B
TpucrimiHoBorom o0ydepe (pH=8,3 nonnas cwuia 0,1) npu nanpspxkenun 300-400 B. cuna Toka 2,5
MA Ha Kaxayr0 KOJOHKY B TeueHHe nepBbiXx 20 MuUHYT U 5 MA Ha Kaxayr KOJIOHKY B
nocaenyromme 0,8-1,1 gaca npu temneparype +2[1C +6[1C. B kauecTBe MeUMKa MCIOJIb30BAIN
OpoMQEeHOIOBBIN CHHUH.

Jlns BBIABIEHUS 30H aKTUBHOCTH ()epMEHTa IMociie AeKTpodope3a H3BICKAEM KOJIOHKU
NOJMAKPUIAMUAHOTO reiis U uakyoupyem B 10% ¢opmanune 1 munyry (pH=7,0 neiitpanuzanus
HIeNI0ub0). 3aTeM TpHU pasza MPOMbIBAEM AUCTUIMPOABHHON Bomoi. B mpoOupky Ha KaxIyro
konoHKy HamuBaeM 9 wmi 0,05M  docdarroro Oydepa (pH=7,2) u 0,5 mn 2% pactBopa
D00 0nadrunamnerana B BogHoM pactBope 50% pactBopa anerona. [Tomemaem Ha MHKyOaluio
Ha 10 munyt npu temneparype +370C . 3atrem no6asisgeM 2% BoJHOrO Ipo4HOro cuHero B o
0,2 MJ1 17151 pa3BUTHUSI OKPACKH.

30HBI aKTUBHOCTH (JEPMEHTOB BBIIBHWIIMCH B BUJE€ TEMHBIX MAJIMHOBBIX TOJOC Ha Oojee
cBeTJIoM (OHE Tels.

Omnpenenenue yaeabHOi AKTHBHOCTH IIEPOKCHIA3bI B CEMEHAX CON
(porornekTpoKOIOpUMETPHYECKUM MeTOXOM (110 MOKpPOCOBY)

OmnpeneneHre aKTUBHOCTU IEPOKCHAa3bl OCHOBAaHO Ha OOpa30BaHMM OKpallleHHBIX
IIPOAYKTOB IPU OKUCIIEHUU OEH3UIMHA.

O6mas cxema peakuun: @enon + HoO»---Ilepokcunaza — Xunon + 2H,O

[Tpu peiicTBUM MEpOKCHA3 B NMPUCYTCTBUU MEPOKCHIA BOAOPOAA OEH3UIUH OKUCISETCS,
YTO MPUBOAMT K PA3BUTHIO TEMHO-CUHEH OKPACKH B PEAKLIMOHHOM Cpejie U MO3BOJISET IPOBECTH
doToMeTprUecKoe H3MEPEHNE CKOPOCTH €€ 00pa30oBaHusl.

Hagecky pactutensHoro marepuana (500 Mr) pactuparor B crymke ¢ 15 mi ¢ocdarnoro
oytdepa (pH=5,4) 15 munyt npu temneparype +5°C.3arem pactBop neHtpudyrupyor 15 mun
npu 3000 o6/MuH. OT HEHTPUPYTHPOBAHHBIN pacTBOp (UIBTPYIOT Yepe3 MENIbHEUHBIH TIa3,
NOJydyeHHBIH (uiabTpar (WIM HAJAOCAJOYHYIO JKUIKOCTh) HCHONB3YIOT Ui ONpeAeseHus
aKTUBHOCTH (pepMEHTA.

AxTtuBHOCTh (hepmenTa uccieaytor Ha ®OKe (A=670 um). O6 akTUBHOCTH (EepMEeHTa
CYIAT IO BPEMEHM DPA3BUTHS OKPACKU 10 ONPEIEIIEHHOIO 3HAYEHUs ONTUYECKOM IUIOTHOCTH
(3HaueHue D BBIOMPAIOT B 3aBUCMMOCTH OT CKOPOCTH pa3BUTHS OKpacku B npexaenax ot 0,25 o
0,5).

Jns ananusa kaxaod OMOIOrHYecKod MpoObI MCHOJB3YIOT YETHIPE OAMHAKOBBIE KIOBETHI
®DOKa: ogHa — KOHTpOJbHASA, TPU JAPYrHe — OMbITHBIE (TPU aHATUTUYECKHE MOBTOPHOCTH M3
onHOM Owmosiormueckor mpoOwl). Bo Bce vethipe kroBeThl BHOCAT: 0,02-0,1 M1 BBITSIKKH; 4 MIT
OythepHoro pactBopa; 3 mi OeH3UANHA. 3aTeM B KOHTPOJIbHYIO KIOBETY NpmiinBatoT 0,5 M1 BOAbI
U YCTaHaBJIMBAIOT €€ B KOHTPOJIbHYIO (ZlajbHIOK) KIOBeTHYIO mozactaBky ®@OKa. Beoxdar ee B
CBETOBOM JIy4.

3aKkpbIBal0 KIOBETHYIO KaMepy M pydKaMH IpyOooi M TOHKON HaBOJKU YCTAHABIMBAIOT HYIb
Ha [IKaJle ONTHYECKON IJIOTHOCTHU MO KOHTPOJIBHOMY 00pa3ily. 3aTeM OIHY U3 OIBITHBIX KIOBET
CTaBST B JIEp>KaTeNb U BBOAST €€ B CBETOBOM JTyy.

ABTOMarnuecKoi MUIETKON BHOCAT B OmbITHYIO KtoBeTy 0,5 mu pactBopa 0,3% H20:2 u
OJTHOBPEMEHHO BKJIIOYAIOT CEKyHAOMEp. BBICTpO 3aKphIBalOT KIOBETHYIO KaMepy U IO IIKale
ONTUYECKOW IIOTHOCTH CIEAST 3a Pa3BUTHEM OKPACKU. 3aMeyaroT IO CEKYHIOMEpPY BpeMs
JOCTHXKEHUSI HeoO0xoauMoil ontrdeckoil miuotHocTH (0,5). AHATOrHYHO MPOU3BOIASAT U3MEPEHUS
JUIsL BTOPOU OIBITHOM KIOBETHI.

Pacuer akTUBHOCTH BeIyT MO popmyrie

DaBy

td
rne A — aKTUBHOCTD, BhIpa)K€HHAs B OTHOCUTEJIbHBIX €AUHUIIAX Ha 1 T chIpoil Macchl 3a 1
c; D — 3apeructpupoBaHHas B OIbITe onTHYeckas rmiaotHOCcTh (0,5); t — Bpems, ¢; d — TommmHa
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CJIOSl KUAKOCTU (TOJIIMHA KIOBETHI = 2), CM; 0, 3, Y — CTEIICHb pa3BElCHUsS : 0. — OTHOIICHUE
KOJIMYECTBA KHUIKOCTH, B3ATOM JUIsl MPUTOTOBJICHUS BBITSDKKH, MJ, K Macce HaBeCKH, T —
CTCTICHb JIOTIOJIHUTEIBHOTO PAa3BEACHUS BBHITSDKKH TIOCIE LEHTPUPYTHpOBaHUS (€Cd 3TO
TpeOOBaIOCh);y — CTENEHb MOCTOSHHOTO Pa3BeICHUS BBITSXKKMA B KIOBETE (B HAIIMX YCIOBUAX
paBHa 7).

Craructuueckyro 00paboTKy pe3ynbTaToB IPOBOAMIN 10 MeToay Ilmoxunckoro (1961).

OnpeneneHue MHOKeCTBEHHBIX ()OPM MEPOKCHIA3BI CEMSIH COM, METO0M
3H3UMIIeKTpodope3a B [TAAT

HanOosnee BaKHBIMU XapaKTEPHBIMHU CBOMCTBAMU, TO3BOJIIOIIMMHU Pa3indaTh U30(EPMEHTEI
COBPEMEHHBIMHM METOJaMHU, SIBJISIOTCS CYMMApHbIN 3JIEKTPUUECKUN 3apsii U MOJIEKYJIsIpHas macca.
HauOonpiiee pacnpocTpaHeHue s M3y4eHHs H30(EPMEHTHOIO COCTaBa PACTEHUH MOTyduIl
MeToa HANeKkTpodope3a B MOMUaKpuiaaMugHOM rene. OOHApyKMBaeMylO0 INPH STOM KapTUHY
pacroyio’)keHust 30H H30(EpMEHTOB Ha d3JIEKTpodoperpaMMe Ha3bIBalOT H30(EPMEHTHBIM
CIEKTPOM.

Pabora ¢ u3odepmentamu TpeOyeT OCOOCHHO TIIATEIHLHOTO COOIIOAEHHUS BCEX YCIOBUM
npoBeeHus MeKTpodopeTrnueckoro ananusa. Bo Bpems anekTpodopesa refmu, B 3aBUCHMOCTH OT
HaNpsOKEHHOCTW Moy, B  TOW  MIM  HWHOM  CTENEHH, IMPOrpeBaroTCs,  MO3TOMY
IIEKTpOPope3TepMOIadUIbHBIX (PEPMEHTOB MPOBOAAT IPU HU3KOM TeMieparype U HeOOJIbLION
cwie Toka. [l aHanmM3a HCHOJB3YIOT JHMOO HEOYMIEHHbIE TKAHEBbIE AKCTPAKThI, JHOO
OUHMIIEHHbIE Ipenaparbl OEIKOB.

IIpuroroBienue reueii. [lonrorosiaeHnsle Kk padboTe 31eKTpodopeTHUecKre TpyOKH UMEIOT
JIBa CJIOSl Teisl: B BEpXHEM (KpYHIHOIIOPUCTOM) IPOUCXOJUT KOHLIEHTPUPOBAHHUE pa3elisieMbIX
BEIIIECTB, a B HIJKHEM (MEJIKOIIOPUCTOM) - UX pa3zieieHUE.

Ha TpyOku cHU3Y HajeBalOT PE3MHKM U YCTAHABIIMBAIOT BEPTUKAJIBHO B OTBEPCTHS HA
NOJCTaBKe. 3aTeM roTOBST pabouuii pacTBOP Ul HPUTOTOBICHHS Pa3AEsIOIIEro rels.

I'eny ana pasneneHus B LIENOYHOM cpene mMmeeT ciuenyroomuid coctas: (pH 7,5): 1 yacth
pactBopa A (11 HCL 48 mun Tpuc - okcuMeTuinaMuHoMeTaH 36,6 r, TerpameTmiaTiiieHanamus 0,23
M1, Boga 10 100 mun); 2 gwactu pactBopa B (axpmmamug 30 T NN — metunenbucakpmramuy 0,8 T,
Bora 1o 100 mm); 4 wyactu pactBopa C (pacTBop mnepcynbdara aMMOHMS) (aMOHMH
HagcepHokucibii 0,14 T, Boga 1o 100 mur); 1 yacTh TUCT. BOABL.

CMech OCTOPOKHO MEPEMENINBAIOT U OBICTPO 3aJIUBAIOT B 3seKTpodopeTnueckue Tpyoku. B
KOKAYI0 TpyOKy HamuBalT MO 1 M rens, cBepXy OCTOPOXKHO 3aJMBAlOT BOJOW M OCTaBISIOT
croars 30-40 mMuHyT. B TedyeHHMe 3TOro BpeMEHM HPOUCXOIUT noiaumepusanus rensd. Kownen
MOJIMMEPU3AIMH YCTAaHABIMBAIOT 1O 00pa30BaHUIO XOPOIIO BUIMMOM TpaHMIIBI pasziena MEXIy
TEJIEM U CIIOEM BOJBI.

[Tocne monuMepu3aluyd OCTOPOKHO BCTPSXMBAIOT TPYOKW AJisl yAaJleHUus BOJbl. 3aTeM B
Kaxayto TpyOky mpminBaioT TouHo 1o 0,15 mu BepxHero reist. CBepxy reib 3aJMBalOT BOJIOM,
OCTOPOKHO, YTOOBI HE IMPOUCXOJWIO CMELIMBAHUS CJIOEB BOAbI M Tens. BepxHuil renp nmeer
cienyromui coctas: 1 yacts pactsopa «b» (11 HCL 48 min, Tpuc-okcumeTniiaMuHoauMeTas 5,98
r, TeTpametmnTUaeHAnamMuH 0,45 Mo, Boga g0 100 mur); 2 yactu pactBopa «I'» (akpumamung 2,5 T,
Boza 10 100 mi); 1 gacts pactBopa «I» (pubodnasun 4 mr, Boga 1o 100 mu); 4 yactu pactBopa
«E» (caxapo3a 40 r, Boma 10 100 mu1).

B BepxHuii reip Kpaxmail He BBOJSAT.

TpyOku BBICTAaBISAIOT HAa COJHEYHBIM CBET WM  JIIOMUHECIEHTHBIM CBET s
¢dorononmumepuzanuu. Yepes 20-30 MUHYT 00pazyeTcs 3aMETHO ONAIECHUPYIONIUI BEpXHHUHA Telb.
Boay u3 TpyOku ynanstoT OCTOPOKHBIM BCTPSXUBAHUEM.

Jlns snextpodopesa Ha CTONOMKH HOJMAKpWiIaMuaHoro reis Hanocat 0,01-0,1 cm® (B
3aBHCUMOCTH OT OOIIei aKTUBHOCTH ()EPMEHTA) BBITSIKKH.

Onexrpodopes BenyT B anekTponHoM Obidepe ( Tpuc 6r; mmuuH — 28,8 r; H20 — mo 1000
cm® ) ¢ pH= 8,3; npu Hampsoxkenun 300-400 B, cuime Toka 2,5 MA Ha KaXIyl0 KOJOHKY, B
nocnenyromue 0,8-1,1 gaca npu t= +2+6°C.
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B kauecTBe MeTuMKa — OGpOMQEHOIIOBBIN CHHUH.

BeisiBeHre n30(hepMeHTOB IEPOKCHIA3bI MOCIIE IEKTPOPope3a MPOBOAAT OCH3UJMHOBBIM
peareHToM B arieratHoM Oydepe ¢ pH=4,7.

['enn 3 TpyOouek nmomenaroT Ha 20 MUHYT B OCH3UIMHOBBII PEarcHT, a 3aTeM IepEeHOCAT
B 0,1 % Boansiii pactBop H20»2, depe3 HECKOIbKO CEKyHJ (B 3aBUCMMOCTH OT AaKTUBHOCTHU
(dbepMeHTa) MPOSBISIFOTCS U30(POPMBI IEPOKCHIAa3bl B BUIEC YETKUX CHHUX MOJIOC, MEPEXOMSIINX
Yyepe3 HEKOTOpoe BpeMsi B OyphIe.

Ilpucomosnenue pacmeopos 05 onpeoenenust yOerbHol aKMUBHOCMU NEPOKCUIA3bL.

PactBop OeH3uamna Ha ameraTHoMm Oydepe : B MepHyl KonOy Ha 200 M HaaMBaroT
npumepHo 100 mm H20 (), npunuBaroT 2,3 MJI JICISHOW YCCYCHOW KHCIOTHI W 184 wr
Oensununa. Ilocie »Toro koi0y HarpuBalOT Ha BOAsSHHOM Oane npu 60 C, MOCTOSAHHO
B30anThiBast. [locne pacTtBopeHHs] OCH3MOMHA B KOJIOY M0OaBISAIOT 5,45 Tp. YKCYCHOKHCIIOTO
HATPUS, OXJTKIAIOT U IOBOJIAT 10 METKH (XPAHUTh B XOJOUIBHHKE).

VIenbHYI0 aKTUBHOCTD (A) BBIPKAIOT B €MHMIIAX HA 1 Mr Oeka.

Ilpucomosnenue pacmeopos 0 ONpeoeleHUss MHOMCECMBEHHbIX (DOPM NePOKCUOA3b
ceMsiH cou, Memooom du3umaLekmpogopesa 6 INAAI

beH3uanHOBBIN peareHT B arieratHoM Oydepe ¢ pH= 4,7

0,5r consHOKMCIOro GensuauHa pacTsopsioT B 100 cm’ aneratHoro 6ydepa, cocTosMIEro
u3 2,3 cM’ yKCycHOM KHCIOTHI (JIefstHOi), 5,45 T ykeycHokucaoro Harpus 1 HoO — 10 200 e,

OmnpenesieHue yneabHONH AKTUBHOCTH AaMIJIa3bl B CEMEHAaX COM
(0T03/1eKTPOKOTOPUMETPHYECKHUM METOAOM.

Meton omnpezneneHuss akTUBHOCTH aMWIa3bl OCHOBAaH Ha OIPEIEIECHUU KOJIMYECTBA
HepacIleIIeHHOro amuia3oi kpaxmana Ha ®DKe mocine obOpaboTku pactBopoM ioxma. s
OTIpeJIeNIeHUs] aKTHBHOCTH O- M 3 — amMmias3sl B 4 mpoOupku (3 ombITHBIE W | KOHTpOJIBbHAS)
BHOCHM 110 3 M1 2% pPacTBOpa Kpaxmalia i HarpeBaeM cMech Ha BofsHOM Gane 0 40°C. 3arem B
OMNbITHBIE MPOOUpPKU BHOCUM 10 0,5 M1 pepMeHTHOrO Mpenapara (B KOHTPOJIbHBIE — TAKOE K€
KOJIMYECTBO BoAbl) MU mo 3 wmia amerarHoro Oydepa (pH = 5,5). Conepxkumoe mnpoOupok
TepeMeIIiBaeM M CTaBUM Ha BoasHyto 6anto npu 40°C na 60 munyT (umu 30 muH. x 2). ITocne
MHKYOallMM B KaXJyl0 NPOOMPKY MpHiMBaeM mo 2 Mi 1H pacTBopa COJISSHOW KHUCIIOTHI JJIs
MpEKpaLEHUs 1eUCTBUS aMUIIa3hl.

Jlnist BBIABIICHMS, HE MPOpEarupoBaBIlero ¢ (hepMeHTOM Kpaxmalia, MPOBOJUM PEaKIHUIO C
ronom. B mepubie kon6b1 Ha 50 Mt mpuimBaeM okouio 30 mut Boasl, 1 M1 0,1H CONSTHON KUCIIOTHI,
5 kanens 0,3% pactBopa iona B 3% KJ. 3areM BHOcUM u3 Kaxa0# mpoOupku o 0,5 M1 cMecu B
COOTBETCTBYIOIIIME MEpPHBIE KOJIOBI. COMEepKMMOE KOJIO XOPOIIIO MepeMEIInBaeM, JOBOAUM BOIOM
JI0 METKH U KosnopuMmeTrpupyeMm Ha ®OKe npu kpacHoM cBetoduiabTpe npu 595 HM B KioBeTe ¢
paboueit guHOoN 10 MM.

JleificTBUs aMuia3bl BBIpaXKaeTcsl B MIJLIUTpaMMax THJIPOIM30BaHHOIO Kpaxmaia 3a 1 gac
Ha 1 mr Genka.

AKTUBHOCTh aMMJIa3 PaCCUUTHIBAeTCS MO (opmyIie:

Ex - Eo A
A = - xC; Ayn = ---;

Ex B
Ex — nokazanus ®IKa kortpons; C — konuuecTBO kpaxmaina (60 mr);
Eo — nokazanus ®3IKa onbeiTHOrO; B — KOMMuecTBo 6enka mo Jloypwu.

OmnpenesieHue MHOKeCTBEeHHBIX Gopm amuiiadel B [TAAT
Haunbosee BaXxHBIMU XapaKTEpHBIMU CBOMCTBAMH, TIO3BOJISIOIIMME pa3inyaTh H30(epMEHTHI
COBPEMEHHBIMU METOJAMHU, SIBJISIOTCS CYMMapHBINA JJIEKTPUYECKUH 3apsii U MOJIEKYJIsIpHasl Macca.
Haubounpinee pacnpocTpaHeHue s M3y4eHHS H30(EPMEHTHOTO COCTaBa PACTEHUH MOTy4HII
MeToA 3JieKkTpodopesa B MNoJUaKkpuiaaMuIHOM rese. OOHApYKUBAaeMyI IPU 3TOM KapTUHY
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pacroyio’)keHust 30H H30(EpPMEHTOB Ha d3JIEKTpooperpaMMe Ha3bIBAIOT H30(QEPMEHTHBIM
CHEKTPOM.

Pabora ¢ m3odepmernTamu TpeOyeT OCOOCHHO TIIATEILHOTO COONIOACHHUS BCEX YCIOBUH
poBeZeHUs AMeKTpodopeTHueckoro anaian3a. Bo Bpems anexTpodopesa renu, B 3aBUCUMOCTH OT
HalpsOKEHHOCTH — IOJis, B TOM  WIM  MHOM  CTENEHW, IPOrpeBalOTCS,  MO3TOMY
aneKTpodope3TepMonaduIbHbIX (HEPMEHTOB MPOBOAIT MPU HHU3KOW Temrieparype U HeOOJbIIOoHf
cuie Toka. [l aHanM3a MCHONB3YIOT JMOO HEOYMIICHHBIE TKAaHEBBIE AKCTPAKTHI, JIMOO
OYMILIEHHBIE MTpernapaTbl OEIKOB.

IIpuroroBienue reneii. Ilonrotosnennsie Kk padore 3nekTpodopeTnueckue TpyoKn UMEIOT
JIBA CJIOSl Tesi: B BepXHEM (KPYHMHOIOPHUCTOM) IMPOUCXOIUT KOHLIEHTPUPOBAHHE Ppa3JeisieMbIX
BEIIECTB, a B HIJKHEM (MEJTKOTIOPUCTOM) - UX pa3JIeICHHE.

Ha TpyOku cHU3Yy Ha/JeBalOT PEe3MHKM U YCTaHABIMBAIOT BEPTUKAJIbLHO B OTBEPCTHS Ha
MOJICTAaBKE. 3aTeM TOTOBSIT pabouuil pacTBOp ISl IPUTOTOBJICHUS PA3ACIIAIONIETO Tellsl.

['eny nnist paznmeneHus B HIENOYHOW cpene umeeT cienyrommii cocras: (pH 7,5): 1 uacth
pactBopa Aus (1n HCL 48 mu tpuc - okcumetmiaMmuHoMeTaH 36,6 T, TeTpaMeTWIdTUIICHANAMIH
0,23 M, Boma 10 100 mun); 2 wactu pactBopa (akpuinamua 30 r N,N* — metunenoucakpuiamu 0,8
r, Boma go 100 mun); 4 wactm pactBopa IICA (pactBop mepcynbdara amMMoHHUs) (aMOHHIA
HaacepHokucnbiii 0,14 1, Boga g0 100 mu); 1 ygacte 1%-ro pactBopa kpaxmana. Kpaxman ne
IPEMSATCTBYET JIEKTPOPOPETUIECCKOMY Pa3/ICICHUIO OEIIKOB.

CMech OCTOPOXKHO MEPEMENINBAIOT U OBICTPO 3aJIMBAIOT B ANeKTpodopeTnyeckue Tpyoku. B
KaXAyl0 TpyOKy HajJuBaioT 1o 1 M reis, CBEpXy OCTOPOXHO 3aJMBAlOT BOJIOM M OCTaBISIOT
ctoatb 30-40 muHyT. B TeueHue 3TOro BpEeMEHM MPOUCXOIUT mosuMepusanus rens. Koner
NOJIMMEPU3alMKM YCTAHABIMBAIOT 10 00pa30BaHUIO XOPOIIO BUIMMOW I'PAaHULBI pa3liena MEXIY
resieM U CII0EM BOJBI.

[Tocne momumepusali OCTOPOXKHO BCTPSXUBAIOT TPYOKH JUIsl yoaJleHHs BOIbL. 3areM B
KaXJyl0 TpyOKy mpminBatoT TouHo 1o 0,15 mi Bepxnero rensi. CBepXy reib 3aJIUBalOT BOJIOM,
OCTOPO’KHO, YTOOBI HE MPOMCXOAMIIO CMEIIMBAHMS CJIOEB BOJbI U Tens. BepxHuil remp mmeer
cienyromuit cocra: 1 yactb pactBopa «b» (11 HCL 48 My, Tpuc-okcuMeTHiIaMuHOIMMETaH 5,98
r, TeTpameTminTUiIeHmamMud 0,45 mut, Boma 1o 100 mun); 2 wactu pactBopa «I'» (akpunmamun 2,5 1,
Boga 70 100 mn); 1 gacte pactBopa «/I» (pubodmnasun 4 mr, Boga 10 100 mi); 4 gactu pactBopa
«E» (caxapo3a 40 1, Boga 1o 100 mu).

B BepxHuUi refb KpaxMai HE BBOIAT.

TpyOKkr  BBICTABISIIOT HA COJHEUHBIM CBET WJIM JIIOMUHECLUEHTHBIM CBET  JUIS
¢dorononumepuzanuu. Yepes 20-30 MuHyT 00paszyeTcs 3aMETHO OINANIEeCUUPYIOIIUNA BEPXHUHN Telb.
Bony u3 TpyOk# ynansitoT 0CTOPOKHBIM BCTPSIXMBAHUEM.

Jlns snextpodopesa Ha CTONOMKM MOJMAKpWiaMuaHoro reis Hanocat 0,01-0,1 cm® (B
3aBUCHUMOCTH OT 0011 aKTUBHOCTH ()EPMEHTA) BBITSKKH.

Dnextpodopes BeayT B anekTponHoM Oydepe ( Tpuc 6r; rmumuH — 28,8 r; HoO — 10 1000
cm® ) ¢ pH= 8,3; npu Hampsoxenun 300-400 B, cuime Toka 2,5 MA Ha KaXIyi0 KOJOHKY, B
nocnenytomue 0,8-1,1 gaca npu t= +2+6°C.

B kauectBe MeTunKa — 6poM(pEHOTOBBIN CHHHIA.

BrrsBrienue n3opepMeHTOB aMUIIasbl MOCe AEKTpodope3areib 3aIUTh OXIaKASHHBIM 1%
pacTBOpPOM Kpaxmaia, BblAepKaTh B XoJoAwibHUKe 30 MHHYT JUIsl BBISBJICHUS H30()epMEHTOB
amMmuiia3 B BEPXHHUX 30HAX Tels, IJle BO BpeMs HIeKTpodope3a yacTb Kpaxmanaa MOXKET
pa3pymuThCsi. 3aTeM pacTBOp Kpaxmaia ciuTh. lenp 3amute 0,2 H aneratHbiM Oydepom u
uHkyoupoBate mpu 37°C Ha BomsHoil Oane 10-20 munyt. Ilocme storo OydepHbiit pacTBOp
CJIUTh, I'eJIb IPOMBITh BOAOW M 3aJIMTh PACTBOPOM nona. Kpaxmasr okpammnBaercs: B Te4eHUH 2-3
MuHYT. [locie nposBiIeHNs HEOKpAIIEHHBIX 30H aMWJIa3 pacTBOP MOAA CIUTh, I'elb MPOMBITh
BOJIOU U 3aJIUTH OTMBIBOYHOMN CMECHIO.

Borueptuth cxemsl 3H3UMOrpaMM. [0 KoaM4ecTBY U pa3MENEHUIO0 HEOKPALIEHHBIX 10JIOC
Ha TeJie CyasT 00 n30(hepMEHTHOM COCTaBE aMuIIa3 JaHHOTO 00pasIia.
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Omnpenesienusie cogep:xkanusi BuTamuna C.
Tema: KonnuectBeHHoe onpeneneHue Buramuna C.
Iesan: PaccMoTpeTh B3aMMOCBSI3b BATAMUHOB, ()EPMEHTOB U TOPMOHOB.
OO0beKTHI HCCIeOBAHMSA: ITPOTYKTHl TUTAHHUSL.
OmnbIt 1. KonuuecTBeHHOE onpeziesieHue coaepxanus Butamuia C B XBoe
COCHBI (€JIM), ITUTIOBHUKE

KonnyecTBeHHoe orpeneneHne acKOpOMHOBOM KHCIOTHI OCHOBAHO Ha peakIuu ¢ 2,6 —
nuxiophenonuuaodenonom (cuusa kpacka). [lonb3ysce H3MEHEHHEM OKPacKH, M0 KOJUYECTBY
peareHTa, M3pacxXxoJ0BaHHOIO Ha OKHUCJIeHHE BUTaMHHAa C, MOXHO OIPENEIUTh KOJIUYECTBO
BUTaMUHA B HCCIIEAYEMOM MaTepHare.

1. bBepyr Tounyto HaBecky (1T xBou niu 0,1 T LIMNIOBHUKA).

2. OTMepHuBaIOT COOTBETCTBEHHO 9 Mi (wiu 9,9 mMi B ciayyae mumnoBHHKA) 2%-T0 p-pa

COJIAHOW KHUCJIOTBI.

3. Pactuparor HaBecKy B CTyNKE C HICMOTKOH OWUTOro CTeKJa, MOCTEMEeHHO 100aBIiss
HEOOJIBIIMMHU NOPLUUSMU OTMEPEHHOE KOJIMYECTBO P-pa COISTHONW KUCIOTHI.

4. BpICTPO OTPUIBTPOBBIBAIOT B CYXYIO KOJIOY HECKOIBKO MJT TIOTYYEHHON BBITSIKKH.
OtmepuBarOT nMuneTkon 3 Ml GuiIbTpaTa B KOHMYECKYIO KOJIOY W OTTUTPOBHIBAIOT M3
oropetkn 0,001 H p-poM cHHEH Kpacku 10 CIa00-pO30BOTO  OKpAITUBaHMS,
yaepxkusaronierocs 30 cex.

6. Brpruucnsaootr konudectBo ButamuHa C, 3Has, uto Imm 0,001 p-pa cuHeil kpacku
coorBerctByer (0,088 Mr ackopOMHOBOWM  KHUCIOTHI  (MOJEKYJIsIpHAas  Macca
aCKOpOMHOBOU KHCIOTBHI=176, a 1-3 — 88r). YUUTHIBAIOT pa3BEACHHE U KOJIUYECTBO
HCXOJIHOT'O BELIECTBA.

IIpumep: HaBecka xBon=94 mr (0,094 T — MUNIOBHUK);

o0111ee KOJIMYECTBO BOJTHON BBITS)KKH U3 HaBeckKu — 10 mut;

B35ITO BBITSDKKM Ha TUTPOBAHUE 3 MIL.;

nonwio Ha TutpoBanue 8,72 mi (muunoBHUK) 0,001 H p-pa cuHEN KpacKu.

Toraa conepkanne aCKOpOMHOBOM KUCIOTHI B HCCIETYEMOM IITUTIOBHUKE

COCTaBHUT:

OmnbiT 2. KonnuecTBeHHOE onpeienieHne coaepxanus sBuramuta C B

MPOJIYKTaX MUTAHUS HOJOMETPUUECKUM METOIOM

B3BemmBaroT 1 r uccienyeMoro mpoaykTa U pacTUPAIOT €ro B CTYIKe, TOOaBISIOT 5 M
BOJIbI, HECKOJBKO Kameilb Kpaxmaia U HeMHOro 1% COJIIHOM KHCIOTBHI JJii WHAKTUBALUU
dbepmeHTa ackopOMHOKcHIa3bl. B kadecTBe OKHCIUTENS MCMONB3YIOT oxd. s ymoberBa 5%-
HBIN pacTBOp ioja pa3bdasisitoT Bogoi B 40 pa3, npu stoM nosyuarot 0,125%-nb1i1 pacTBop, 1M
KoToporo coorBercTByeT 0,875 Mr ackopOMHOBOI KHCIOTHI. 3aTeéM MPOU3BOISAT TUTPOBAHUE
TUM PACTBOPOM HOJa UCCIENYEeMOMN XUAKOCTU B CTYNKE 0 MOSIBICHUS YCTOMUYMBOIO CHHETO
OKpaIllMBaHUs KpaxMaya, KOTOpO€ TOBOPHUT O TOM, YTO BCSI aCKOPOMHOBAsI KUCIIOTAa OKUCITUIIACK.
3aMeyaroT KOJIMYECTBO pacTBOpaA Hoja, MOUIeNIero Ha TUTPOBAHUE U MPOU3BOJAT pacuer. J{is
ATOr0 COCTABJISIIOT MPONOPLHUIO, 3Has, uTo 1 mu 0,125%-Horo pactBopa Hoaa okucnser 0,875 mr
ACKOPOMHOBOM KUCIIOTHI. DTO MOXHO MTOCMOTPETH Ha MpUMepe sS010Ka.

Ha tutpoBanue 1 r s6:10ka yiuto 0,6 M pactBopa iona. CoCTaBIsAIOT TPONOPLUIO:

1 mu #iogHOTO pactBopa - 0,875 Mr acKOpOMHOBOM KUCITOTHI

o

0,6 MIT =========nmmmmmmeenaee X mmmmm e e
0,6 - 0,875

X = ememmemmeeoeeeee =0,525 (mr)
1

Hrak, B 1 T s1610Ka comepxkutcs 0,525 mr ackopouHoBoit kucnotsl. Torga B 100 r si610ka
coaepxutcs 0,525-100=52,5 (Mr) akcKOpOMHOBOM KUCIOTHI. JlaHHBIE 3aHOCSATCS B TAOJIHUITY:
Wccnegyemplii TpOIyKT Conepxxumoe ButamuHa C ( mr )
B | r mpoaykra |B 100 r mponykTa
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[TomryueHHBIE pPE3yAbTATHl AHATU3UPYIOT, CPABHUBAIOT MEXAY COOOH M C CYTOYHOM
noTpeOHOCThIO opranu3ma B Butamune C, papHoit 50 - 70 mr.

B xome paboTel ycTaHaBIUBAaIOT cojepkaHue BuTaMuHa C B PasTUYHBIX MPOIAYKTAX
MUTaHMS, a TAKXKE YMEHBIICHHE €r0 COJIEpKaHus IIPU BapKe U J0JITOM XPaHEHUU.

Onpenaenenue keJjie3a B NPOAYKTAX NUTAHUSA.
O6opynoBanue: npubop it OymakHOi xpoMmaTorpaduu (Kamepa HIM CTaKaH ¢ KPBIIIKOi),
KalWJUISApbl, XpomaTorpadudeckas Oymara, crekia pasmepoM 5x15 cm, crakansl Ha 100 mi,
CTeKJISIHHBIC TAJIOUYKH, BaTa, CTYIKa, MECTHK, Xpomarorpaduyeckas u (GuibTpoBaibHas
Oymara, myJIbBepu3arop.
PeakTuBbi: pactBop FeClz (1%), pacrtBop rekcaumanodeppara (II) kamus Ki[Fe(CN)e]
(10%), C2HsOH, HCI (pa36. B 2 pa3a), kpaxmai wia Al2O3.
O0BeKTHI HCcIe0BaHus: sI0JI0K0, MeI, IIIOKOJIA, TPEUKa U IPYTHe IPOIYKTHI.

Xoa padoTbl

OnpiT 1. O6Hapyxenue nonos Fe3* Meromom 6ymaxkHoi xpomaTorpaduu

1 yaliHyr0 JIOXKKY PAacTHUTENBHOTO ChIphS pa3MenpyaloT B cTynke ¢ 10 M BoAsl u
¢unbTpytor. OuneTpar ymapuparoT 10 00beMa 2 Mi (TOTOBST 3apaHee). ['OTOBAT MOJIOCKH
dunprpoBanbHOil Oymarm 10x3 cMm s kaxjaoro Buja pacteHus. OTMeUaroT CTapTOBBIE
JUHUU Ha paccTOsHUM 1 ¢M OT HMXKHEro Kpas nojocku. HaHocar kanusuisipom Ha Oymary
pactBop FeCls u psmom, Ha paccTtosHuu 1,5 c¢M OT NHEpBOro MATHA, HAHOCAT APYTUM
KallWUIIPOM HCCIIEeyeMbIi pacTBOp (Hampumep, COK si0JI0Ka, MeJ, IIOKOJaJ Ha KOHUYHKE
HOXa, pacTBOPEeHHBIM B 2 M Bojabl). [lomemator 6ymary B mpuOop, coaepKamuidi cMech
pacTBOpUTEINCH: CUPT, cojsiHas Kuciora (pa3d. B 2 paza) B cooTHomeHuu 1:4 tak, 4ToObI
cMech Kacaach HUKHEro Kpas Oymaru, HO Obljia He BbIlIe cTapToBoM MuHuU. Yepe3 30 MUHYT
Oymary J0CTaloT M3 TpHOOpa M OOHApYXHMBAIOT HOHBI Fe®" ompeickuBanmeM u3
nynsBepusatopa (10%) pactBopom rexcanmanodeppara (1) xamus. Tlpu mammuun  Fed*
TIOSIBJISIETCSI CHHEE OKpaIlMBaHKe - 00pa3yeTcs: OepirHCKas Ja3yphb.

OmnbIT 2. [IpuroroBineHue MIaCTUHOK JJs1 TOHKOCJIOHHOM Xxpomartorpaduu (TCX).

Buumanue! [1nacTuHBI MOKHO TOTOBUTH 3apaHee U UCIOIb30BaTh JUJIs SKCIIEPUMEHTA
B onbiTe Ne | wuiaum Ha 3aHATUM HAYYUThCA TOTOBUTH IUIACTHHBI I JalbHEWIINX
sKkcriepuMeHTOB. CMEmMBalOT B CTaKaHe HEMHOTO Kpaxmaia (WM OKCHAA AJIIOMHHUS) C
STHJIOBBIM CIIUPTOM, YTOOBI MOJIy4MJIACh TOMOTEHHAas Macca (10 KOHCHCTEHLUMHU TecTa s
oJ1aibeB). BbUIMBaIOT MOTYyYEHHYIO CYCIIEH3HMIO Ha CTEKJIO U, clierka MOoKayuBas IUIACTUHKY,
NOOMBAIOTCST PABHOMEPHOI'O paclpeleNeHusl CYCIeH3MH M0 Bcel IJIacTHHKE (CTEKJIO
Jep>KaTh TOJBKO 3a Kpas).

[InacTMHKY ¢ HAaHECEHHBIM CJIOEM PaclojaratoT CTPOro rOpU30HTAIBHO, YTOOBI CIOH
MOJY4YHUJICS POBHBIM, U OCTABISIOT JJIs CYIIKHU (MOKHO B CYyLIUJIBHOM IIKaQdy).

OnbiT 3 Onpeoenenue cooepiicanus dxcene3a Memooom homomempul

MeTol OCHOBaH Ha W3MEPEHUH HHTEHCHUBHOCTH OKpPAcKHW pacTBOpa KOMILIEKCHOTO
COCJIMHEHUS TPEXBAJICHTHOIO XkeJe3a ¢ rekcanuanodepparom kamus Ka[Pe(C1>0g].

Anmnaparypa, peakTUBbl M MaTepuaibl: Qorodnexkrpokoigopumerp KDOK-MIT wunu
JIPYTruX Mapok; KioBeThl, 1 = 2 cMm, 2 mT; KOJObl MepHble BMeCTUMOCTbIO 100 M, mMUIeTKH
BMeCcTUMOCTRIO 1, 2, 5, 10 mut; punbTpel 00€3301€HHBIC, CUHSSI JICHTA; OCHOBHOM CTaHIAapTHBINA
pactBop xkenesa — 0,1 r/am>; kamuit sxenesucTo-cunepoaucTsii — 10 %-Hplii pacTBOp; TepeKuch
Bosopoaa — 30 %-Herii pacTBOp; cepHas kucimora — 100 /.

Tocmpoenue 2padyuposourozo epaguxa. B ceMb MepHBIX kond BMecTMMocThio 100cM®
srocsr 0,5; 1,0; 1,5; 2,0; 2,5; 3,0cm® ocHOBHOTO CTaHJIapTHOTO pacTBOpa keneza. B kaxmayro
Koy16y 06aBmsoT 5 cM® pactBopa HC1; ommy kammo pactBopa H20z; 4em® pacteopa Ka[Pe(CM )g]
Y JIOBOJST 10 METKH TUCTUINIMPOBAHHON BOJOH.

PactBop cpaBHEHHUs TOTOBAT 0€3 100aBICHUS pacTBOpa *Kelesa.

Uepesz 30 MUHYT U3MEPSAIOT ONTHYECKYIO IUIOTHOCTh Ha (POTORIEKTPOKOJIOPUMETPE MPH
muHe BOJTHBI 600 UM (KpacHBI CBETODUIBTD).
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Onpeodenenue codepaicanuis xcene3a 8 GUHe Memooom omomempuu

Buno ¢unpTpyroT uepe3 ckiandaTbli GuiabTp. B 3 MepHble KOJIOBI BMECTUMOCTBIO
100cm® oTOUparoT IHUNeTKoH Ho 5 cM® BuHA. B kaxmyro konoy nobasisor o 5 e pactsopa HC, onay
Karuto pactopa H20,, 4cm® pactBopa Ka[Fe(CN)s]. JIoBORSAT 10 METKM IUCTHITMPOBAHHOMN BOJIOH.

PacTBop cpaBHEHUs TOTOBST Tak ke, HO Oe3 nobasieHus pactBopa Ka[Fe(CN)g).

Uepes 30 MHMH U3MEpSIOT ONTHYECKYIO IUIOTHOCTh IMOJYYEHHBIX pAcTBOPOB Ha
doToanexTpokonopruMeTpe npu uHe BOMHBI 600 HM (KpacHbId cBEeTOPMIBTP). ONTHYECKYIO
IUIOTHOCTh KaXKIOTO PAacTBOpa U3MEPSIOT 3 pa3a U HaXOMAT Acp.

Io rpaxynpoBodHOMY IpadyKy ONpeeNsSIOT KOHIIEHTPAIMIO JKerTe3a (MI/IM ) B HCCIIELYeMbIX
pacTBOpax.

Pacuem pezymomamos ananuza. KoHneHTpaIwo xene3a B 00pasiie BHHA (MT/J1) paCCUUTHIBAIOT
10 popmyite: Crex= Cre* (Vk / VB),

riie Cre — KOHIIEHTpAIUS XKejle3a, HaliieHHas o rpaaylpOBOYHOMY rpaduKy, MI/ams;

VK — BMECTUMOCTb MEPHOM KOJIOBI, oM’

Vg — 00BeM HCCIIeIyeMoro oopasiia BUHA, B3ATHINA Ha ONpe/eNieHue, CM .

4 ®OPMbI OTYETHOCTH IO MPAKTUKE

OneHka 3HAaHWN, YMCHHH, HAaBBIKOB, XapaKTEepH3ymIas dTanbl (OPMUPOBAHUS
KOMIETEHIINI MPOBOAUTCS B (popMe TEKYIIEH U TPOMEKYTOUHOM aTTEeCTaIHH.

K xoHTposto Tekymie ycrneBaeMOCTH OTHOCSTCSI MPOBEPKa PYKOBOJAWUTEIEM MPAKTUKU
3HAaHWW, YMEHUW U HABHIKOB OOYy4YalOIIMXCS TPU OICHKE OTIEIbHBIX J3TaroB paloTHI,
(UKCUPYEMBIX B THEBHUKE.

[IpomexyTouHas aTTtecTanus NOPOBOAUTCA B (opme 3ayeTa C IENbl0 BbISBICHUS
COOTBETCTBUSI YPOBHSI TCOPETUUYECKUX 3HAHUM, MPAKTUYCCKUX YMEHUH U HABBIKOB CTYJCHTOB
tpeboBanusim OOII 04.03.05 «Ilemarornyeckoe 06pazoBaHUE» MOCIIE 3aBEPIICHUS TPAKTUKU.

[To pesynapTaTaM NpaKTUKH CTYIEHT CHAeT OTYeT (MpuiIokeHHe A) W JHEBHHK B
nuchMeHHOU (hopme (pusokeHue b) u 3aBepeHHBbIN PYKOBOAUTENIEM MPAKTUKH.

B X0/1€ nMpakTUKK CTYICHT JIOJDKEH JeIaTh 3al1UCH B THEBHUKE:

- KpaTKoe oIucaHue paboT B 1a0OpaTOPUU COTIIACHO MOTYYCHHOMY 3a/1aHUIO;

- (paKTUUYECKH MOTyUYEHHBIE PE3YJbTATHI B X0/I€ TPOXOXKICHUS MPAKTHKY;

- 3aKJIFOUYEHHE CTY/ICHTA 110 MPAKTHUKE.

TpebOoBaHusi K COCTaBJICHHIO OTYETA O MPOXOXKICHUHU yueOHOH (HHU3MKO-XHMUUECKHE
METO/Ibl aHAIN32) TPAKTUKU

1. B xozie mpakTUKH CTYJIEHT COCTaBIIAE€T UTOTOBBIM MUCbMEHHBIN oTueT. Llenp oTuera —
MOKAa3aTh CTENEHb MOJHOTHI BHIITOJIHEHUS CTYJICHTOM MPOTPAMMBI U 3aJJaHUi y4eOHOM MpaKTUKU
1o paboTe ¢ pa3InYHBIMU UCTOUYHUKAMU UH(GOPMAITIH.

2. OT4eT MOKET BBIMIOJIHATHCSA BCEl TPYNMON CTYAEHTOB WM OTIEIbHOW Opuramoii (B
cocTage 2-3 4ei.).

3. O6vem otuyera — 5-15 crpanun 6e3 mpuioxeHus. TaOMUIBI, CXEMBbI, AHArpaMMBbl,
YEPTEeXKU pa3MeNaroTcs B npuiaokeHud. CIMCOK JTOKYMEHTOB, JUTEpaTyphl, HOPMAaTUBHBIX W
WHCTPYKTUBHBIX MaTepUaIOB B OCHOBHOI 00beM OTUETa HE BKITFOYAIOTCS.
OTuer 0 MpakTUKE JI0JHKEH COACPIKATh:
TUTYJIbHBIN JUCT;
WHAWBUAYaAIbHOE 33/1aHHE HA YYEOHYIO IPAKTHKY (TpuiiokeHue B);
OrJiaBJIeHUE (COACpKAHUE);
OCHOBHYIO YacTh (M3JI0KEHHE MaTepuaia Mo pasjiellaM B COOTBETCTBUU C 3a/1aHUEM);
OcHOBHas 4acTh JOJKHA OTPAKATh JACSITEIHHOCTH CTYJAEHTA B MEPHOJ MPAKTUKH U BKIIOYATH:
TeMa HCCIEI0BaHUsA, aKTyadbHOCTh PabOTHI, IENb U 3a/a4yM, JUTepaTypHBIA 0030p, OMHCaHUE
MaTepuaia U METOJOB HCCIIEIOBaHUS, aHAIU3 U OOCYKJIEHUE SKCIEPUMEHTANIbHBIX JAHHBIX U
BBIBOJIBI.

® TpUJIOKEHUS (TIPU HATHYWHN);

e o o o .b
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® CIHCOK WCIOJh30BAHHBIX HMCTOYHHKOB (HOPMATHUBHBIE JOKYMEHTHI, CIICIHAIbHAS
JuTeparypa u T.IL.).

5. OT4er mo npakTUKe JOJHKEH OBITh HAOpaH Ha KOMITBIOTEPE U MPABUIBHO OOPMIICH:

e - oT4eT OPOpPMIISETCS B MEYaTHOM BHUJEC HAa OIHON CTOPOHE CTAHIAPTHBIX JIMCTOB

dbopmara A4;

- moJst: neBoe — 3,0 cm, mpaBoe — 1,5 oM, BepxHee u HibkHee — 1o 2 M, mpudt Times
Ne 14, paccraHoBKa MepeHOCOB aBTOMAaTHUYECKas. BripaBHUBaHUE TEKCTA IO IIHMPUHE,

- HyMepaIusi CTpaHHI] CKBO3HAsI, HAUMHAS CO BTOPOU CTPAaHMIIBI (TUTYIBHBIN JIUCT HE
HyMEpyeTcs).

e B OIIABICHUU JIOJDKHBI OBITH yKa3aHbl BCE pasleibl M MOAPA3JEIbl OTYeTa U
CTpPaHUIIBI, C KOTOPBIX OHU HAYMHAIOTCS,

® pa3Jelbl U TOAPA3/IeIbl 0TYETA JIOJDKHBI OBITh COOTBETCTBEHHO BBIJICIICHBI B TEKCTE;

e o0s3aTeNbHA CIUIONIHAS HyMeEpalus CTPAaHWIl, TaOJNWIl, PUCYHKOB M T.I., KOTOpas
JIOJDKHA COOTBETCTBOBATH OTJIABJICHUIO;

e OT4YeT OPOLIIOPYETCs B MAIKY;

® OTYET MOANKMCHIBACTCS CTYJACHTOM M PYKOBOJUTEIIEM IPAKTHUKU HA TUTYJIHLHOM JIUCTE.

[To oxOHUAHHIO IPAKTUKU CTYACHT CAAeT PYKOBOJUTEIIO JHEBHUK, OTUET 10 NPAKTUKE U
JIeJTaeT YCTHBIM JTOKJIA]I TI0 TeMe CBOeH pabOThl Ha OTYETHON KOH(EpEHIUH.

[Tpu moBeIGHUU UTOTOB MPAKTHKH IPUHUMAIOTCS BO BHUMAaHHE:

- COOTBETCTBUE PE3yIbTATOB MIPAKTUKU WHIAUBUIYATLHOMY 33JJaHUIO;

- CBOCBPEMCHHOCTD 3aITOJIHCHHS U ClIa4M JJHEBHUKA U OTYETA IO MPAKTHKE;

- HHUIIMATUBHOCTb, TBOPYECKAsI aKTUBHOCTh U CAMOCTOSITEIILHOCTh CTY/ICHTA;

- TOJHOTAa M KA4ecTBO JIOKJIaga IO pe3yibTaTaM yYeOHOH MPaKTHKH HA HTOTOBOMN
KOH(EepEHIIHH.

[To uToram MpakTUKH PYKOBOJIUTEIIEM MTPAKTHKH BBICTABIISICTCS 3a4ET.

[To 3aBepiieHMIO TPAKTHKH OTYET cAaeTca Ha Kadeapy AN €ro perucTpaiuu.
PykoBomuTenb TPAKTUKK MPOBEPSET W TOJIMUCHIBACT OTYET, JACT 3aKIFOYCHHUE O IMOJHOTE U
KaueCTBE BBIMIOJIHEHUS MPOTPAMMBI M 33/IaHUs MO MPAKTUKE, a TAK)K€ BOZMOXKHOCTHU JOMYyCKa K
3amuTe. 3aluTa OT4eTa MPOBOAMTCS B YCTAHOBJICHHBIE CPOKH TIOCIIEC YCTPAHEHUS 3aMEYaHUN
PYKOBOAMTENS (€CIM TaKOBble UMEIOTCS) Ha MUTOrOBOM KH(EpeHIUU. PyKOBOAUTENh MPAaKTUKU
MocJie TMPOBEPKH JHCBHUKOB, OTYETOB, OOCYXKIEHUS JIOKJIQJOB CTYJACHTOB HAa OTYETHOMU
KOH()EepEeHIIMH MUIIET OTYET.

5 IMJAKTUYECKHUE MATEPHUAJIBI U1 KOHTPOJISI (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHUAJIA

5.1 OneHoYHbIE CpeaACTBa, MOKA3aATE/IN U KPUTCPUH OLICHUBAHUSA KOMIIeTeHIii

HNunexc
KOMIIET
CHIIMU

Ouenounoe Iokazarenu Kpurepun onenuBanns
CpeacTBO OLlCHUBAHMHA copMHpPOBAHHOCTH KOMIIETEHIM M

BOIIPOCHI HE PACKPBITHI,
00HapyXHUBAETCs CYIIECTBEHHOE
HEMOHUMAaHUE POOIIEMBI.

Huzkuit
(HEYIOBIIETBOPUTEIILHO)

MMEIOTCS CYIIIECTBEHHBIE OTCTYIIJICHUS
0T TpeOOBaHUI1 K BECHUIO THEBHHKA.
YK-1 B yactHOCTH: paboThl B 1abopatopun
VK-8 JlHeBHUK COTJIACHO MOJyYEHHOMY 3aJJaHUI0
[TK-2 [Toporossrii OCBEILIEHA JIUIIb YACTUYHO; JOINYIIECHbI
(YIOBIETBOPUTENBHO) | OMIMOKU B (haKTHUECKH MOTyYEHHBIX
pe3ysbTaTax B X0J1€ IMPOX0XKICHUS
IIPAKTUKU WINA IPU OTBETE HA
JIOTIOJTHUTEIIbHBIE BOIIPOCHI;
OTCYTCTBYET 3aKJIKOYEHUE CTYICHTA 110
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MPAKTHKE.

ba3oBsrii (xopor1io)

OCHOBHBIC TpeOOBaHUs K JHEBHUKY H
€ro 3allUTe BBINOJIHEHBI, HO IIPU 3TOM
JIONYIIEHbl HENO04YETh. B wacTtHOCTH,
MMEIOTCSI HETOYHOCTU B H3JI0KEHUU
MaTepuaia; OTCYTCTBYET JIOIHMYecKast
[IOCJIEIOBATEIBbHOCTh B CYXKJICHMSX; HE
BBIEp)KaH 00BEM paboT 3a JCHD
ONMCaHUsl B JHEBHUKE; HMEIOTCS
yoymeHuss B OQOpPMIICHHMH;  Ha
JIOTIOJIHUTEIIbHBIE BOIPOCHI IIPH 3AILUTE
JIaHbI HETIOJIHBIE OTBETHI.

Bricokuii (0TIMYHO)

BBIIIOJIHEHBI ~ BCE  TpeOOBaHHS K
HAMCAaHUIO ¥  3allUTe JHEBHHKA:
omucaHbl paboTel B jabopaTopuu
COTJIACHO  TOJYYEHHOMY  33/IaHUIO;
U3JI0KECHBI (DAKTUYECKU TOJYyYCHHBIC
pe3yiabTaThl B XOJ€ IPOXOXKICHUS
NPAKTUKH; uMeeTcs MOJTHOE
3aKIIOYCHHUE CTYIEHTa IO TPaKTHKE,
BblJIepKaHa (hopMa BeIICHUS THCBHHKA,
coOrofieHbl TPeOOBaHUSI K BHEIIHEMY
opopMIICHHIO,  JIaHBl  TIPAaBUJIBHBIC
OTBETHI Ha JIOTIOJIHUTEILHBIE BOITPOCHI.

YK-1
VK-8
[1K-2

OTtuyer

Huzkuit
(HEy1OBIIETBOPHUTENBHO)

BOIIPOCHI HE PACKPBITHI,
00HapYKMBAETCS CYIIECTBEHHOE
HEMOHUMaHUE TTPOOIIEMBI,

P OTBETE HA 3aIIUTE OTYETA
00Hapy»XeHO HEMOHUMAaHUE CTYJEHTOM
OCHOBHOT'O COZIEp)KaHUsI y4eOHOTO
MaTepuana Uil J0MyIIeHbI
CYIICCTBCHHBIC 0HII/I6KI/I, KOTOPBIC
CTYJEHT HE CMOT UCTPABUTh MIPH
HABOJIAIINX BOIIPOCAX MPETIOaBaATEIIS
WM OTBET OTCYTCTBYET

[ToporoBssilii
(YAOBIETBOPUTEINBHO)

HMMEIOTCS CYIIIECTBEHHBIC OTCTYIIJICHUS
oT TpeboBaHuU K 0POpPMIIEHHIO OTUETA.
B wactHOCTH: paboThl B 1aboparopun
COTJIACHO MOJYYEHHOMY 33JJaHUIO
OCBEIICHA JIUIIb YaCTUIHO; TOTYIIEHbI
OmMOKY B (PaKTUYECKHU TOTYUECHHBIX
pe3ynbpTaTax B XOJ€ MPOXOKICHUS
MPaKTUKHU WIH MPU OTBETE Ha
JIOTIOJTHUTEITLHBIE BOTIPOCHI;

Ha 3al[uTe OTYeTa OTBET MOJHBIN, HO
MIPU 3TOM JIOMYIIIEHA CYIIEeCTBEHHAS
OIIMOKA, MJIA HETOJIHBIN, HECBSA3HBIN
OTBET

ba3zoBsrii (xopor1o)

OCHOBHBIE TPeOOBaHHS K OTYETY U €ro
3aIATE BBINOJHEHbl, HO IpPU 3TOM
JIONYIIEHbl HEOOYETH. B wacTHOCTH,
MMEIOTCSI HETOYHOCTU B H3JI0KEHUU
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MaTepuaina; OTCYTCTBYET JIOTHMYecKas
MIOCJIEIOBATEIBHOCTD B CYXICHUAX; HE
BbIIEp)KaH OO0BEM OTYETa; HMMEIOTCS
yIIyIeHus: B 0hOpMIICHUH,

Ha 3alUTe OTYETa OTBET IMOJIHBIM U
NIPaBUJIbHBII HA OCHOBAaHUU M3YYEHHBIX
3HAHWW W YMEHUM; MaTepuall U3JI0KEH
B OIpeeIeHHON JIOTHYECKOM
MOCJIeI0BATEIHLHOCTH, Ipu  3TOM
JOTYIIICHBI JIBE-TPU HECYIECTBCHHBIC
OIINOKH, UCIIPaBIICHHBIE 1o
TpeOOBAHUIO IPEMOIABATENS

BBIIIOJIHEHBI ~ BCE  TpeOOBaHHS K
HAIKMCAHUIO U 3aIUTE OTYETA: ONHCAHBI
paboThl B  J1aOOpaTOpPUH  COTJIACHO
MOJyYCHHOMY  3aJJaHHI0;  M3JI0)KEHBI
(aKTHUYECKU TMOJIyYCHHBIC PE3YJIbTaThI
B XOJ€ TPOXOXICHUS IPAKTHUKH;
UMEETCS MOJTHOE 3aKJIFOUCHHUE CTYICHTA
0 TpaKTUKe, BBIAEpKaHA (opma

Bricokuii (0TIMYHO) BEIICHUS oTYeTa, COOJIIOIEHBI
TpeOoBaHUS K BHEIIHEMY
0(hOpPMIICHHIO,

Ha 3alldTe OTYeTa OTBET MOJHBIM H
MIPaBUJIbHBII HA OCHOBAaHUM U3Y4YEHHBIX
3HaHUM U YMEHWI; MaTepra U3JI0KEH
B OIIPENECIEHHON JIOTUYECKOM
MOCIEA0BATENbHOCTH, JIMTEPATYPHBIM
SI3BIKOM; OTBET CAMOCTOSTEIbHBIN

5.2 IIpoMe:KyTOYHASI aTTECTALMS CTYEHTOB 0 MPaKTHKe
[IpomexxyTouHass arrectanys sIBISETCS NPOBEPKOW BCEX 3HAHWM, HABBIKOB U YMEHMM
CTYAECHTOB, NMPHOOPETEHHBIX B IMpOLECCE MPOXOXKAEHUS NpakTUku. DopMoil mpoMexyToyHOH
aTTeCTalllU MO MPAKTUKE SBJISAETCS 3a4€T C OLEHKOM.
JUid oueHWBaHUS PE3yJIbTAaTOB IPOXOKIAEHHUS TNPAKTUKH INPUMEHSETCS CIEAYIOIne
KPUTEPUHU OLICHUBAHUS.
O1neHKa «3a4TE€HO» BBICTABIISAETCS CTYICHTY, €CIIU:
® BBIMOJHUJ B CPOK M HA BHICOKOM YPOBHE BECh 00beM PabOThI, TPEOYEMBI MPOrpaMMOin
MPAKTHKY;
e BJIAJICET TEOPETUUECKUMHU 3HAHUSIMHU Ha BBICOKOM YPOBHE;
e yMeeT MPaBWIBHO OIpeneNsiTh H HPPEKTHUBHO OCYIIECTBIATh LEAH M 3aJa4d
UCCIIEI0OBaHUS,
® TIPOSABIISIET B pabOTE CaMOCTOSITEIBHOCTD, TBOPYECKUN MOXO/I, BERICOKHI YPOBEHB 001IEH
U ipo¢eCCUOHATBHON KYNbTYpbI, TYHKTYaJIbHOCTb;
BBINOJIHUII B CPOK BECh 00beM paboThl, TpeOyeMblii MPOrpaMMoOit PAaKTUKY;
® TMpOSIBISIET MHULIMATUBY B paboTe, HO MPH 3TOM B OTHAEIbHBIX CIy4asX JOMYCKaeT
HE3HaYUTEIbHbIE OIINOKY;
e BJaJeeT TEOPETUYECKUMH 3HAHMSIMM, TPU ITOM MOTYT OBITh  JIOMYIIEHBI
HECYIIECTBEHHbIE OMIMOKH, HCIIPaBICHHbIE IO TPEOOBAHUIO PYKOBOIUTEIS
O1neHKa «HEe 3aYTEHO» BBICTABIISETCS CTYAEHTY, €CIIH:
e HE BBHINOJHWJI HAMEUYEHHbII 00beM paboThl B COOTBETCTBUU C TPOrPaMMOi MPAKTUKH;
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e oOHapyxus cinaOble TEOpETHUYECKHE 3HAHMS, HEYyMEHHE MX MPUMEHATH IS pealn3aluu

IIPAaKTHYECKUX 3a1ad,

® MPOJEMOHCTPUPOBAT HEJOCTATOYHO BBICOKUN YpOBEHH OOIIEH M TpodecCHOHATBHOU

KYJIbTYpBbI, HApyILIal ’TUYECKUE HOPMBI IIOBEACHUS U IIPABUIJIA BHYTPEHHETO pacropsika
opraHu3anuu — 0a3bl IPAKTUKH;

e  HE YMEET aHAJIU3UPOBATh PE3YNIHTATHI UCCIEI0BATEILCKOM IEATENbHOCTH;
® BO BpeMs MPOXOXKJIEHUS MPAKTUKU HEOJHOKPATHO MPOSBIISI HEAUCIUIUIMHUPOBAHHOCTD

HJIM HU3KYHO aKTHUBHOCTDb (He SABJIJICA HA KOHCYJIbTAllMU; HC MMPCABABIIA PYKOBOAUTCIIIO
OTUYCTHOCTH I10 3TarraM pa6OTI)I B Ha3HAYCHHBIN CpOK);

® OTCYTCTBOBAJ Ha 0a3e MPaKTHKH 03 YBAXKUTEIbHOU MIPUYNHBI;
e HE cAall B yCTAHOBJIEHHBIE CPOKH OTYETHYIO IOKYMEHTAIHIO;
® HE MperoCTaBWI JOKJIAJ HAa OTYETHOM KOH(EPEHLIMH WIM TMPEIOCTaBWII JIOKIAl, He

COOTBETCTBYIOIIUN KPUTEPHUSIM.

5.3 TunoBble KOHTPOJIbHBIE 32JaHUS UM HHbIE MAaTePUAJIbI, HEOOX0AMMBbIe VIl OLeHKH
3HAHHUIi, YMEHHUIi, HABLIKOB, XapaKTePHU3YIOIIMX 3TANbl (POPMUPOBAHUS KOMIIETEHUMII B

npouecce NPOX0KIACHUS MPAKTHKH
[lepen mpoBeneHWMEM Hay4YHBIX HCCIEAOBAHUM CTYICHT MPOXOIUT coOeceloBaHHE TI0

TeXHUKe Oe3omacHocTH. [lo pesynbTaTam coOeceOBaHUs 3allOJHSACTCSA JKYPHAI MO TEXHUKE
6e3zonacnoctu. CTyaeHTH He mpoiieamue codecemoBanue k dtany «lcciemoBanue» He

JIOITyCKAIOTCS.
Bormpocs! miist cobecenoBanust
1.  Cnoco0bl MOATOTOBKM XMMHUYECKOW MOCYIbl K IKCIEPUMEHTY WIM aHauu3y. Moromue
COCTaBBI M CMECH.
2. KoHcTpykuus v NpUHIMI paboThl TEpMOCTATA.
3. KoHcrpykius u npuHuun paboTsl nmprubdopa s anekrpodopesa.
4.  KoHcTpyKuus v IpUHLIUI paOOThI CYHIIMIIBHOTO IIKada 1 LEeHTPUPYTH.
5. KoHcrpykius u npuHIun padoTsl poTomerpa.
6.  IIpaBwmia moxkapHOi 6€30MaCHOCTH B Ja0OpaTOPHUH.
7. TlpaBuia 31ekTpo0e30MacHOCTH B 1aOOPAaTOPHH.
8.  XpaHeHHEe XUMHUYECKUX PEaKTUBOB B JaOOpATOPHH.
9.  IlpaBuia XpaHEHUSs MOXKAPOOMACHBIX PEAKTUBOB.
10. IIpaBuia paboTHI C KHCIOTAMH U IEIOYaMHU.
11. Pabota c JIerkoBOCIIJIaMEHSFOIIIMMHUCS KUIKOCTAMH (JIBXK).
12. PaGora ¢ TBEpIBIMHU BEIIECTBAMHU.
13. Pabora ¢ s70BUTBIMU Ta3000pa3HbIMH BEIIECTBAMH.
14. Dxcmmyaramnus 6aJIJIOHOB M COCYIOB, PAOOTAIOMINUX IO JABJIEHUEM U BaKyyMOM.
15. IlepBas momoIis Ipu OTPABICHUSX.
16. IlepBas moMoIb Ipu OXKOTaX.
17. TlepeuyeHb MokapOOIMACHBIX BEIIECTB, UCIOIb3YEMBbIX B JIAOOPATOPHUH.
18. TlepedeHb B3pBIBOOITACHBIX BEMIECTB, UCIIOJIB3YEMBIX B JIA0OPATOPHUH.
19. Knaccudukanus sA0BUTHIX BEIIECTB.
20. OcHOBHBIE METOABI I METOIUKH UCCIIEOBAHUA.

K 3a4CTy JOIMMYCKAKOTCA CTYACHTHI IMTPAaBHUJIbHO BBIITOJHUBIINE BCC 3alaHUA B COOTBCTCTBHUU

C KaJICHJApHBIM IJIAHOM TPAKTHKU (Kak 0a30Bble, TaK M JUIS CaMOCTOSITENBHON MpPOpadOTKH),
odopMIICHHBIE B BUJIE OTUETA.

[Tpumep KajeH1apHOro MJIaHa BHIIOJHEHHBIX paboT

Ne

Tema uccienoBanus [ara

Onpenenenne ButaMuHa C B CeMEHax KyJbTypHOM W

IMUKOpACTyIIEH COM..
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2 OmpeneneHue xeie3a B CEMEHAX KyJIbTYPHOW M JUKOPACTYIIEH
COU.

3 [BuusHUE TSKEIBIX METAUIOB Ha YJEIbHYIO aKTMBHOCTb KaTalla3s
KYJIbTYPHON U JIUKOPACTYILEH COU.

4 BnusiHHE TSDKENbIX METAJUIOB HA MHOXKECTBEHHBIE (DOPMBI KaTaslas
KYJIbTYPHON U IUKOPACTYILEH COU.

5 BuusgHuE TOKENBIX METAJUIOB Ha  YAENbHYIO AaKTHBHOCTb
NEPOKCUAA3 KYIbTYPHON U JTUKOPACTYILEH COU.

6 [BiuusHuE TSKENBIX METANIOB HAa MHOXECTBEHHbIE (HOPMBI
NEPOKCUAA3 KYIbTYPHON U JTUKOPACTYILEH COU.

7 BnusHuE TSDKENBIX METAJUIOB Ha  YAEIbHYI AaKTHBHOCTb
prboHyKIIea3 KyJbTypHON M JUKOPACTYIIEH COH.

8 BimsHuE TSKENBIX METALIOB HAa MHOXXECTBEHHBIE (HOPMBI
prOOHyKJIea3 KyJbTYpHOH M JUKOPACTYyIIEH COH.

9 BimsHUE TSOKETBIX METAIIOB Ha YIENbHYIO aKTHBHOCTH aMHJIa3
KYJIbTYPHON M JIUKOPACTYIIEH COU.

10 [BnustHEE TSOKENBIX METAJUIOB HAa MHOKECTBEHHBIE (DOPMBI aMHUIIa3
KYJIbTYPHOH M IUKOPACTYILEH COU.

11 BnusiHHE TSXKENBIX METAJIOB HA YIEIbHYIO aKTMBHOCTH 3CTEpa3s
KYJIbTYPHOH M IUKOPACTYILEH COU.

12 BnustHEe TSHKETBIX METAIJIOB HA MHOKECTBEHHBIE (POPMBI ACTEpa3
KYJIbTYPHOH M IUKOPACTYILIEH COU.

6 IEPEYEHb TH®OPMAIIMOHHBIX TEXHOJIOT U

HNHudopmanoHHbIE TEXHOIOTUH — 00y4eHHE B 3JIEKTPOHHOM 00pa30BaTeNIbHON cpelie ¢
LEeNbl0 pacHIMpeHusl JocTyna K o00pa3oBaTelIbHBIM pecypcaM, YBEJIWYEHHsS] KOHTAKTHOTO
B3aMMOJEHCTBYS C MpENoAaBaTeieM, MOCTPOSHUSI UHIANBHUYaIbHBIX TPA€KTOPUH MOATOTOBKH,
00BEKTUBHOIO KOHTPOJII U MOHUTOPUHTA 3HAHUH CTYJI€HTOB.

B oOpazoBarenbHOM mporecce IO JUCHUIUIMHE  MCIONB3YIOTCA — CIeNyrollue
MH(OPMaLIMOHHBIE TEXHOJIOTHH, SBJISIOIINECS KOMIIOHEHTAMHU DJIEKTPOHHONH MH(OPMAalMOHHO-
oOpa3oBatenbHOM cpezsl BITIY:

o Odurmanshsiii caiit BI'TTY;

e Cucrema snextponHoro ooyuenuss ®I'b6OY BO «bI'TIY »;

e Cucrema «AHTHILIarnat.BY3»;

e DJIeKTPOHHBIE OUOINOTEUHbIE CUCTEMBI;

MynpTuMeaUHbIE TEXHOJIOTUU: UHCTPYKTAXK M 3alllUTa OTYETOB CTYAEHTOB IIPOBOASTCS
B IIOMEUIEHUSX, OOOpYAOBAaHHBIX  JKpPaHOM,  BHJAECONPOEKTOPOM,  IEPCOHAIbHBIMU
KOMIIBIOTEpaMH. OJTO TO3BOJIIET JKOHOMUTH BpeEMs, 3aTpauyMBaeMO€ Ha H3JI0)KEHUE
HE0OXOUMOTr0 MaTepHasna, U yBEJIUYUTh ero 00beM; TUCTaHIIMOHHAs (opMa KOHCYIbTAllUi BO
BpEMs INPOXOXKJIEHUS KOHKPETHBIX 3TallOB NPAKTUKU U IMOATOTOBKH OTYETA; KOMIIBIOTEPHBIE
TEXHOJOTMM M TMPOTPaMMHBIE TPOIYKTHl, HEoOXoIuMble Juisi cOopa M CHCTEMaTU3alluu
uH(OpMaIIKH, TPOBECHUS TPEOYEMBIX TPOrpaMMOi MPAKTUKU PacueToB U T.[I.

7 OCOBEHHOCTH NPOXOKIEHUSA ITPAKTUKHU UHBAJIMJIAMU U JIMHAMHA
C O'PAHUYEHHBIMH BO3MOXHOCTAMMU 3/10POBbA

HpI/I O6y‘-IeHI/II/I JuI C OrpaHUYCHHBIMHU BO3MOXXHOCTAMU 3J0POBBA IPUMCHSAIOTCA
aJanTUBHBIE 00pa30BaTEIbHBIE TEXHOJOTHH B COOTBETCTBUH C YCJIOBUSMH, H3JIO0KEHHBIMU B
pasznene «OcoOEHHOCTH peanu3aii 00pa30BaTeIbHONW MPOTPaMMbl JJIsi MHBAJIUAOB U JIUIL C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH  37I0POBbS» OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl
(MCTIONTb30BaHME CTCIIHATBHBIX YIeOHBIX TIOCOOUH M JTUIAKTUIECKAX MAaTEPUAIOB, CIICIIUATBHBIX
TEXHUYCCKUX CpCACTB 06y‘ICHI/IH KOJIJIECKTUBHOT'O U HWHIUBHUAYAJIBHOI'O IIOJIb30BaHUA,
MpEIOCTaBICHUE  YCIYr  acCUCTeHTa  (TIOMOIIHMKA),  OKa3bIBAIOIMIETO0  O0YyYaronIuMcs
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HEOOXOUMYI0 TEXHHYECKYIO MOMOIb M T. M.) C Y4€TOM HHIUBUAYATbHBIX OCOOCHHOCTEH
oOyJaronuxcs.

s oOydaromuxcsi ¢ OrpaHUYCHHBIMH BO3MOXHOCTSIMHU 37I0POBBSI MPEIYCMOTPECHBI
cienyronue GopMbl OPraHU3aIUH MTEAArOTHYECKOT0 MPOoIecca M KOHTPOJIST 3HAHHIA:

- JUIs CIIa0OBUISIINX

o0ecreunBaeTcsl HHIUBUIYyalIbHOE paBHOMEPHOE ocBelieHue He menee 300 Jokc;

JUIS  BBITIOJTHEHHSI KOHTPOJBHBIX 3aJlaHUi MPU HEOOXOAMMOCTH IPEIOCTABIISICTCS
YBEIIMYHBAIOIIEE YCTPOHUCTBO;

3a/laHusl JJIs BHIMIOJHEHHS, & TAK)KE MHCTPYKIIMH O TOPSIIKE BBHIOJHEHUS KOHTPOJIBHBIX
3aaHuil 0hOPMIISIOTCS yBeIUUeHHBIM 1mpudToM (pasmep 16-20);

- JUTSI TITYXHX U CJIA00CTBIIIAIINX

oOecrieynBaeTcsl  HAIMYKME  3BYKOYCWIMBAKOIIEH  ammaparypbl  KOJUIGKTHBHOTO
MOJIb30BAaHUS, TPH HEOOXOTUMOCTH OOYYaIOMUMCSl TPEIOCTABISETCS 3BYKOYCHUIMBAIOIIASL
anrmaparypa WHIMBUAYAIbHOTO MOJIb30BaHHUS;

- JUTSL JIATT C TSDKETTBIMUA HAPYIICHUSIME PEYH, TIIYXUX, CIa00CIIBINIANINX BCe KOHTPOIbHBIC
3aJ]aHUS 10 KEJIAHUI0 MOTYT IPOBOJUTHCS B TUCBMEHHOMU (hopMe.

OcHoBHOW  (opMOIl  OpraHu3amuyd  MEAArOTHYSCKOrOo  Mporecca  SBISETCS
UHTETPUPOBAHHOE 00yYCHHE WHBAIUIOB, T.€. BCE 00YYAIOLINECs y4aTcsl B CMEIIAHHBIX IPYIIaXx,
UMEIOT BO3MOXKHOCTbH ITOCTOSIHHO OOIIATHCS CO CBEPCTHUKAMM, JIETUYE aIAITUPYIOTCS B COLIUYME.

8 CIIUCOK JIMTEPATYPbBI U DJIEKTPOHHBIX PECYPCOB

8.1 Jluteparypa
OcHoBHasi iMTEpaTypa

1. Meronbl wu3ydenus: monmumoppuszma ¢epMeHToB cou : ydeO.mocobume / JI. E.
NBauenko [u ap.]. — brarosemenck: M3n-so BI'TIY, 2008. — 142 c.

2. Kycakmna, H.A. u ap. AHanmuTHYeCKass XUMHS U (QHUIUKO-XUMHUYECKHE METOMIBI
ananuza / H.A. Kycakuna, T.W. bokogsa, I'.I1. FOcynosa / U3a-Bo: HT'AY, 2010 - 118 c.

3. T'ycerkoBa, B.II. m gp. Anamutuueckas xumus. DUBNKO-XUMHUYECKHE METOMBI
ananuza / B.IL. I'ycekoBa, JI.C. Cuzosa, H.B. FOnnukoga, I'.I'. Mensuenko/ U3n-so: KemTHUIIII,
2007. - 96 c.

JlonotHUTEIbLHAS JIUTEPaTypa

1. JlaBpentbeBa, C. U., Sxumenko, M.B. BiusHue arposkojoruyeckux ycIOBUN
BbIpaIllMBaHMs Ha pUOOHYKJIE€a3HYy0 aKTUBHOCTh cou: MoHorpadus / C. U. JlaBpenTtheBa, M. B.
SIkumenko. — baarosemenck: M3a-so BI'TIY, 2013. — 128 c.

2. UBauenko, JI.LE. ®epmentsl cou: moHorpadus/ JL.LE. MBauenko. — brnarosemieHck:
Usn-so BI'TTY, 2010. — 214 c.

3. MUBauenko, JLLE. ®epMeHTHl Kak MapKepbl aJalTallid CoOU K YCIOBHSIM
BbIpanBanus: MmoHorpadus / JILE. IBauenko. — bnarosemenck: M3n-so BITIY, 2011. — 192 c.

4. paro, P. ®usnueckue Metoasl B xumuu : B 2 1. T. 1 / P. [lparo; mep. A. A
ComnoBbsiHOBA ; pen. O. A Peyrosa. - M. : Mup, 1981. -422 c.

5. 3axapos, JI. H. Texnuka Oe3omacHOCTH B XuMH4Yeckux Jsabopatopusix / JI. H.
3axapos. - 2-e u3[., nepepad. u gom. - JI. : Xumus. Jleannrp. otn-aue, 1991. - 336 c.

6. 3notHukoBa, J. I'. Kpartkuii cipaBounuk no xumuu [Text] / 3. I'. 3n0THHKOBA, 2-€
U3, uctp. u goi. - M. ; CII6. [u np.] : [Tutep, 2003. - 191 c. - (KapmaHHbIi CLIpaBOYHHK)

7. UBanos, B. I'. IIpaktukym no opranuueckoit xumuu [Text]: YueOnoe nocodue s
CTYJEHTOB I€JJarOTMYECKUX BY30B M0 crnienuanbHocT «Xumus» / Banos B. I'., I'ea O. H. - M.
: Akanemus, 2000. - 287 c. - (Briciiee oOpa3oBanue)

8. IOwumnr, I'anen B. MHCTpyMEHTaIBHBIE METOIBI XUMHYECKOTO aHau3a : [lep. ¢ anri. /
I'anen B. IOunr ; nep.: E. H. lopoxoga, I'. H. IIpoxoposa. - M. : Mup, 1989. - 608 c.

9. Xwumus [Tekcr]: bombmioi sHIMKIONEANYECKU citoBaph / 1. pea. Kaynsun U. JI. -
2-e u3a., penpuHT. - M. : Hayu. u3a-Bo BP3, 1998. - 790 c. - (bonbuire sHIMKIONEIUYECKHE
CJIOBapH).


http://192.168.35.100/cgi-bin/irbis32r/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=%D0%94%D1%80%D0%B0%D0%B3%D0%BE,%20%D0%A0
http://192.168.35.100/cgi-bin/irbis32r/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=%D0%97%D0%B0%D1%85%D0%B0%D1%80%D0%BE%D0%B2,%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
http://192.168.35.100/cgi-bin/irbis32r/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=%D0%97%D0%BB%D0%BE%D1%82%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0,%20%D0%AD.%20%D0%93.
http://192.168.35.100/cgi-bin/irbis32r/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92.%D0%93.
http://192.168.35.100/cgi-bin/irbis32r/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=%D0%AE%D0%B8%D0%BD%D0%B3,%20%D0%93%D0%B0%D0%BB%D0%B5%D0%BD%20%D0%92
http://192.168.35.100/cgi-bin/irbis32r/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=
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10. Xumus [Text]: Duuwmknoneaus / ra.pea. Kaynsun U. JI. - M. : Bonsmas Poc.
SHIUKI., 2003. - 790 c. - (3onoToit honx). [ToskapoB3pHIBOONACHOCTH BEIIECTB M MaTEPUAJIOB U
CpeICTBa WX TYIICHHS: crpaBodHoe m3nanue. B 2-x xH. Ku.2 / pen.: A. H. baparos, A. {.
Koponbuenko. - M. : [6. n.], 1990. - 383 ¢

8.2 ba3bl JaHHBIX U HH(OPMAIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. Caiitr o xwmmuum XuMuK.ru http://www.xumuk.ru/ - 3mech MOXHO HaWTH
UHPOPMALIMIO 10 pa3IMyHBIM pa3zienaMm xuMmud. MHTepdeiic B BBICHIEH CTEeNeHU
JIPY’KECTBEHHBIH, IPSIMO C TJIABHOM CTpPaHMIIBI TOCTYIIHA ObICTpasi HaBUTAIMS 10 «XHUMHUYECKON
SHIUKIIOTICIINY.

2. Karanor o6pa3oBaTensHbIX HHTEpHET-pecypcoB http://www.edu.ru

3. THomynspuas o6ubnmoreka XUMHUYECKHUX 3JIEMEHTOB
https://web.archive.org/web/20161021151915/http://n-t.ru/ri/ps/

4. DnekrponHas oubnanoreka mo xumun MI'Y http://www.chem.msu.su/rus/elibrary/

5. EcrectBenHo-HayuHblii moptan http://en.edu.ru/ - mopranm sBISETCS COCTABHOM
qacTeio (enepanapHoro noprana «Poccuiickoe oopazoBanue». COAepKUT PECYPCHl U CCHUIKU Ha
peCcypchbl IO €CTECTBEHHO-HAYYHBIM TUCIUIUIMHAM ((PHU3UKa, XUMHUS, OMOJIOTHS U MaTeMaTHKa).

8.3 DyiekTpOHHO-0M0/IMOTEeYHbIE PecypChl
1. Polpred.com O630p CMU/CrpaBounuk (http://polpred.com/news.)
2. OBC «Opaiit» https://urait.ru/.

9 MATEPUAJIBHO-TEXHUYECKAS BA3A

MartepraibHO-TEXHUYECKUM  OOECIEUYEeHHUEM  SIBJSIETCS:  YKOMIUIEKTOBAHHBIE B
COOTBETCTBUM CO CTaHJAPTOM XMMUYECKHE JIaOOPATOPUH, BKIIIOYAIOLIUE B Ce0sl KOMIIBIOTEPHI C
MYJIbTUMEAUMHBIM  MPOEKTOPOM, y4eOHO-1abopaTopHOe O00OpYyHOBaHHE W XHMHYECKHE
PEaKTUBBI.

JlabopaTopuu kadeapsl XUMUHU, SBIAOMMEcS 0a30i A TPOBEACHUS yueOHOM
NPaKTUKHU, PAacoaratoT COBPEMEHHBIM IPHUOOPHBIM MApKOM, BKIIOYAS:

Ayn. 217 «A». JIaGopaTopusi aHATUTHYECKOH XUMHUH

Cron naboparopHsliii 1-mecT. (8 mrt.)

Cron nuceMeHHBIH 1-mecT. (2 mT.)

Cron npenogasatens (1 mr.)

Cryn (11 mwrT.)
e KomnpioTep € YCTaHOBJIEHHBIM JIMIIEH3MOHHBIM CHEIHATIM3UPOBAHHBIM MPOTPaMMHBIM

oOecnedenueM (1 mr.)
e TIlpunrep (1 mr.)

MynbTuMeauiHbi npoektop (1 mr.)

DKCMO3UIMOHHBIN dKpaH (HaBecHOM) (1 miT.)

Anammzatop AHUOH-7051 (1 mT.)

Becwr anamutnueckue VIBRA HT-84RCE (2 mir.)

KunkocTtHast xpoMaTorpaduueckas cuctemMa ¢ KOHIYKTOMETPUYECKUM

netexktupoBanueM «Jhxerxpom» (1 mrt.)

[Tpubop mig nomydeHus ocobo YUCTOM 1eoHn30BaHHOM Bobl «Bomoneity (1 mT.)

e Kommekc annapatHo-niporpaMMHBIii Ha 6a3ze xpomatorpada «JIpucrama 2000M» (1
IIT.)

e Konnykromerp «AHuoH 4120» (1 mt.)

e Hacoc BakyymHbIii-koMpeccop (Muan) Portlab N86 KTE (1 mir.)

e VYcrpoiicTBo it GUIIbTpaluy u Aerasaiuu pactBopoB AHO-1566 «Phenomenex» (1
IIT.)

e [lentpudyra naboparopuas OITH-4 (c poropom) (1 mT.)

e Beco BJIP-200 (ananmtrueckue) (2 miT.)

e Beco BJIP-200I" (¢ rupsimu) (1 mmt.)


http://192.168.35.100/cgi-bin/irbis32r/cgiirbis_32.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=10&S21FMT=fullw&C21COM=S&S21CNR=20&S21P01=3&S21P02=0&S21P03=A=&S21COLORTERMS=0&S21STR=
http://www.xumuk.ru/
http://www.edu.ru/
https://web.archive.org/web/20161021151915/http:/n-t.ru/ri/ps/
http://www.chem.msu.su/rus/elibrary/
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Becwt EK-400H (9i1 sun u)(0,01r.) (1 mT.)

Becol Topcuonnbie BT-100 (texunueckue) (1 mT.)
BoiTspkHO#M 30HT (1 1IT.)

HNonomep N130 2M.1 (1 mT.)

Kowmmiekc Bonbramnepomerpuaeckuit CTA (1 mit.)
Muxkpockornr MBC-10 (1 mT.)

[kad cymmmbHBIH

Mydenbuas neus (ITM-8) (1 mrt.)
AxBaguctusuisitop (13-4-2M) (1 wr.)

Kommnekc npo6onoarorosku «Tepmoc-skcmpece» T3 1 (1 mT.)
®otomerp KOK3KM (1 mit.)

[TpoGooTbopuast cucrema [13-1420 (1 mi.)
®dTtoporact npo6oot6. cuctema [13-1320 (1 miT.)
Lentpudyra (1 mr.)

OxcukaTop (2 mrT.)

[rarus HIJI — 01 «JIAB» (7 mt.)

Marnutnas memanka [1-3-6100 (1 mr.)

Jlonka «Aiiryney (1 mrT.)

Jlenopy® (1 mT.)

K-t apeomertp yueOnsiii (1 mt.)

Panuarop macnsabiii (1 mT.)

OnekrporuuTta (1 mit.)

OnexTporernoBeHTUIsATop (1 mrt.)

[ITatuBe! 17151 TPOOUPOK, HArpeBaTeIbHbIE MPUOOPHI, JIA0OpATOpPHAs TTOCY/1a

Ayn. 221 «A». JIabopaTopusi OpraHu4ecKoil XUuMHH

Cron naboparopHblil 2-mecT. (4 1miT.)

Cron nuceMeHHbIH 2-mecT. (12 mT.)

Cron npenogaBatens (1 mrt.)

Cryn (33 mT.)

KomMmmbroTep ¢ yCTaHOBIIEHHBIM JIMIICH3MOHHBIM CIHEIUATU3HPOBAHHBIM MPOrPAMMHBIM

obecnieuenueM (1 mit.)

[Tpunrep (1 mrt.)

MynpTumMe bl npoekTop (1 mt.)

DKCMO3UIIMOHHBIN dKpaH (HaBecHOM) (1 miT.)

Buneokamepa mudposast (2 mr.)

Wcnapurens poraunonnsiii UP-1 JIT (1 wmrT.)

Konbonarpesarens LT-1000, LABTEX (4 mir.)

Hacoc Bakyymusiit SHB-5 ans ucnapurens poratmmonnoro UP-1 JIT (1 mi.)
Kopo6 BeiTsixHO#M 1500 IB-H (1126.) (1 mT.)

JlaGopaTtopust oprannueckoit xumuu (1 mrT.)

Tym6a 1500 IB-H «JIa6» (2 mrT.)

AxBaguctususitop (1 mT.)

Bentuisarop kanameHbri KV 250L (1 mT.)

[Tpubop tuna JI1-02 (1 mt.)

Perynsitop ckopoctu RE 1.5 (1 mt.)

Onextporura 1,2 kBT (1 10IT.)

Xonomunpauk XI1T-300-14/23 (1 mT.)

Panuonozumerp (1 mr.)

[ TaTuBs! 11 MPOOUPOK, HArpeBaTeIbHbIe MPUOOPHI, TabopaTOpHast Mocyaa
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Ayn. 333 «A». JIabopaTopusi 0M010rHYecKOi XUMHUH
e (Cron maboparopusiii 1-mect. (8 mT.)
e Cron nuCcbMEHHBIN 1-mecT. (2 mT.)
e Cron npenogasatens (1 mrT.)
e Cryn (11 mrt.)
e HoyrOyk ¢ yCTaHOBIIEHHBIM JIMIIEH3MOHHBIM CIIEHUAIM3UPOBAHHBIM IPOTPAMMHBIM
oOecneuenueM (1 mr.)
e  MynbpTUMeANIHBINA TpoekTop (1 1mIT.)
VE-3 Bepr. kamepa 11 asmekrpodopesa (1 m.)
K®K-2 (1 wr.)
OO6uygarens Oakrepuonorudeckuii (1 mr.)
OpnnokanansHas nunerka KOLOR 100-1000 Mk (2 mT.)
OpnnoxananpHas nunerka KOLOR 20-200 mkd. (2 mit.)
Becso! 151 ypaBHoOBemnBanus npooupox (1 mr.)
Becwr naboparopubsie EK-410 (1 mT.)
JlaGopaTtopust xumuu (1 mT.)
Muxkpockon «buomamy (1 mrT.)
OnnoxananpHas runerka KOLOR 0,5-10 mxa (1 mT.)
[Tpubop ansa renesnexkrpodopesa (2 mr.)
Tepmocrar (1 mrT.)
®dotosnexrpokagopumetp (1 mr.)
Xpomarorpad (2 mir.)
Hentpudyra (1 mr.)
[Monspumerp I1-161 (1 mt.)
[Tpubop m1g ypaBHOBemMBaHus MpoOupok (1 mT.)
Cexynnomep (1 mt.)
Cnextpodoromerp 13- 5400V D (1 mT.)
Onextpodopes [I2D (1 mT.)
Xonoaunerauk LG Elektronics (1 m.)
HITatuBel U1 NpoOUPOK, HarpeBaTellbHbIe IPUOOPHI, JTabopaTopHas nocyaa

CamocrosiTenbHas paboTa CTYJACHTOB OpPraHU3yeTCsl B AyJUTOPHSIX OCHAICHHBIX
KOMITBIOTEPHOH TEXHHKOH C BBIXOJOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTEIbHYIO
cpeny BYy3a, B CHENUAIM3UPOBAHHBIX Ja00OPAaTOPHAX 1O TUCIUILIMHE, a TAK)KE B 3aJ1aX JOCTYIA B
nokabHyto ceTb BI'TTY.

JIMIIeH3MOHHOE TPOTPpaMMHOE OOECIieUeHHe: OIEepAIlMOHHBIE CHUCTEMBI CeMeiicTBa
Windows, Linux; oducHbie mporpammbl Microsoft office, Libreoffice, OpenOffice; Adobe
Photoshop, Matlab, DrWeb antivirus u T.1.

Pa3zpaborumk: JlaBpentbeBa C.U, kanauaaT OMOJOTHYECKUX HAYK, TOLEHT Kadenpsl
XUMHUU.
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10 IUCT UIBSMEHEHUHA U JONTOJITHEHUM

YrBepxkaenue usmenenunid B PIIII nos peanuzanuu B 2020/2021 yu. 1.
PIIIT ob6cyxnena u ogobpena mis peanusanuu B 2020/2021 y4. T. Ha 3aceganuu Kadeapsl
xumun (mpotokosr Ne 9 ot 11.06.2020 r.). B PIIII BHeceHnnl cheayroomue HU3MEHEHHUS U

JOIIOJITHCHU A

Ne usmenenus: 1
Ne cTpaHuIbl C ”3BMEHEHUEM: TUTYJIbHBIN JINCT

HcknounTs: Bxirounts:

MUWUHUCTEPCTBO HAYKU U BBICHIETO | MUHUCTEPCTBO ITPOCBEILLEHUA
OBPA3OBAHU S POCCUNCKOM POCCUNCKOU ®EJEPALIUU
OEJIEPALIVN

Ne m3menenust: 2, 3

Ne crpanute! ¢ nsamenenuem: 28, 30

HCKII04YnTB: BxiarouuTs:

MUWHUCTEPCTBO HAYKU U BBICHIETO | MUHUCTEPCTBO ITPOCBEILLEHUA
OBPA30BAHUS POCCUNCKOM POCCHUIMCKOU ®EJIEPALIUN

®EJIEPAITNU

YrBepxnenue usmenenuii B PIIII nas peanusanum B 2021/2022 yu. r.
PIIIT obcysxnena u ogobpena mis peanuzanuu B 2021/2022 yu. r. Ha 3acegaHuu kadeapsl
xumun (mpotokosr Ne 7 ot 14.04.2021 r.). B mporpammy mNpakTUKH BHECEHBI CIEAYIOIINE

U3MCHCHUA U JOIIOJIHCHUA

No uzmenenus: 2
No cTpanuipl ¢ u3ameHenuem: 3

UckmounTts: u3 n. .1.4

VYK-8. CniocobeH co3zaBaTh U MOJIEPKUBATH
0e30MacHbIe YCIOBUS KUZHEACSATENbHOCTH, B
TOM YHCJIe TPU BOZHUKHOBEHUH
YpE3BBIYANHBIX CUTYALMH, HHIUKATOPAMHU
JOCTH>KEHUS] KOTOPOM SIBIISIFOTCS:

VYK-8.1 OnenuBaer pakTopsl pucka, yMeeT
o0ecreunBaTh JUYHYIO 6€30MaCHOCTb U
0€30MacCHOCTh OKPYKAIOIINX;

Bxumrounts: B 1. 1.4

VK-8. CnnocoOeH co3aaBaTh 1 MOAJEPKHUBATH B
MOBCEIHEBHOM JKU3HU U B TPO(HECCUOHATILHOM
JeSITeIbHOCTH Oe30IacHbIe YCIOBUS
KUZHEJEATEIIbHOCTH JUIsl COXPAHEHUS
IPUPOJHOH cpejibl, 00ecTieYeHUs yCTOMYMBOTO
pa3BUTHA OOIIECTBA, B TOM YUCIIE IPU YIPO3€
Y BO3HUKHOBEHUH YPE3BbIUYANHBIX CUTYallUl U
BOCHHBIX KOH(JIMKTOB, HHIUKATOPAMHU
JOCTHKEHUS KOTOPOH SIBJISIFOTCS:

VK-8.2. OnieHuBaeT BEpOSITHOCTD
BO3HHUKHOBEHUS IOTEHIIUAIBHOMN ONAaCHOCTH B
MOBCEIHEBHOM JKU3HU U TPO(HECCUOHATILHOM
JEATENIBHOCTH U IPUHUMAET MEPHI 110 €€
peyNpexTCHUIO

Yr1Bep:kaenue uzmenenuii u qonojiHenunid B PIII nas peanusauuu B 2022/2023 yu. 1.
PIIIT nepecmoTpeHna, obcyxaeHa U omobpeHa Juist peanuzanuu B 2022/2023 yueGHOM
roxy Ha 3acemanuu kadenpbl xumum (mpotokosn Ne 8 ot 26 mas 2022 r.). B PIIII BHeceHsr

CICAYIOMUC USMCHCHUSA U JOIIOJIHCHUSA !

Ne n3menenus: 3
No ctpaHuilpl ¢ U3BMEHEHUEM: 23

B Paznen 8 BHeceHbI M3MEHEHUS B CITUCOK JIUTEPATYPHI, B 0a3bl JAaHHBIX U UH()OPMAITHOHHO-
CIPAaBOYHBIE CUCTEMBI, B 3JIEKTPOHHO-OMOIMOTEUHbIE pECYPChl. Y Ka3aHbl CChUIKH,
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o0ecrneunBaroye JOCTyH 00yYaromMMCs K 3JIEKTPOHHBIM YU€OHBIM U3JIaHUSM U
AJIGKTPOHHBIM 00pa3oBaTtenbHbIM pecypcam ¢ caiita DI'BOY BO «BI'TIY ».
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11 IPUJIOKEHUA

Ipunioxenne A
Od¢opmiieHHEe TUTYJIBHOTO JUCTA 0TYETA

MUWHUCTEPCTBO HAYKU 1 BBICIHEI'O OBPA3OBAHUA
POCCUNCKOU ®EJEPALIUU
®denepalibHOE TOCYIAPCTBEHHOE OI0KETHOE 00IIe00pa30BaTEIbHOE YIPEIKICHHUE BBICIIICTO
o0pa3oBanus «b1aroBenieHCKHiA TOCYAapCTBEHHBIN MEIarOrHueCKUil YHHBEPCUTET)
EcrecTBenHO-reorpapuueckuii paxyabTeT
Kadenpa xumun

OTYET
I10 YYEBHOU ITPAKTUKE
OU3NKO-XUMNYECKHE METO/IbI AHAJIM3A

Hcnonuurens:

CTYJEHT Tpymbl «1X» dama nodnuce U.0. Damunus
PykoBoauTens:

(y4. cremneHs, yd. 3BaHHe, dama noonucy H.0. Pamunusa
JIOJI’KHOCTB )

Biarosemenck 2019
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IIpumep odgopMiaeHHs COaePKAHUA OTUETA

Coneprxanue

2
BBEJIEHUE 3
OCHOBHAA YACTD (BnusiHue TsKenblX METAUIOB Ha YJEJIbHYIO aKTUBHOCTh
KaTajia3z KyJbTYPHOU U TUKOPACTYIIEH COM). .. uuurenreenneeenneenneennneanneannans 15
P B 23 103 (21 (P
VAR 17§ VS o ;i o) 117 010 T ) o P
2.3 MATEPHAIIBI B METOIIBL ... v e eeenteaeentenaeaaeeneenaeeneensenseaneeaeeeneensenenenans
2 8 1:10 711 S
CIIMCOK UCTIOJIB3YEMBIX UCTOYHHUKOB ..o,

ITPUJTOXEHUS ... e 29
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IIpunoxenune b
JIHeBHMK NPAKTHUKHU
MUWHUCTEPCTBO HAYKHU 1 BBICIIEI'O
OBPA3OBAHUS POCCUNICKON ®EJIEPAITAN
denepanbHOE TOCYIApPCTBEHHOE OI0KETHOE
00111€00pa30BaTENILHOE YUPEXKIEHUE BBICILIEI0 00pa30BaHMs
birarosenieHckHii roCy1apCTBEHHBIN I1€JarOrH4eCKui
YHHUBEPCUTET»
EcrecTBenHO-reorpapuueckuii pakyabTeT
Kadenpa xumun

AHEBHUK
I10 YYEBHOU ITPAKTHUKE
OU3NKO-XUMNYECKHWE METO/IbI AHAJIN3A

Crynenta

rpynmnsl 1X N.0. ®amunus
Jara IO Ch

PykoBoaurens:

K.X.H., IOIICHT N.0. ®ammnus

nata TOAMUCH



Biarosewenck 2019
1. ®amunus, UM, OTYECTBO
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2. ®akyapTeT

3. Kypc

4, HanpaByieHue moAroTOBKU, MPOPHUIIL

5. PykoBoaurens ot BI'TTY

(Pamunus 1.0.)
6. Cpoku mpakTUKH

JJHEBHUK
[To yueOHO mpaKkTUKE CTyACHTA
TPYIIIBI
Ne ara Onucanue

1 2 3
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3AKIIIOYEHUE CTY/JIEHTA
10 UTOTaM IIPAKTHKHU U €T0 MPEATIOKEHUS 11O
COBEpIIEHCTBOBAHUIO YU€OHOM NMPaKTUKU
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IIpuioxenue B
biaHk HHAMBHAYATBHOIO 3aJaHUS HA IPAKTHKY

MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30OBAHU S POCCUMCKON
OEJIEPALIN
®enepalibHOE TOCYAApCTBEHHOE OI0KETHOE 00111€00pa30BaTEIbHOE YUPEKICHHUE
BBICILIET0 00pa30BaHuUs
«bnaroBeneHCKuii rocy1apCTBEHHbBIN MEIaroru4yecKuil yHUBEPCUTET
EcrecTBenHO-reorpapuueckuii paxyabTeT
Kadenpa xumun

Y1Bepxaaro
3aB. kadeapoii
N.B. Eroposa
« » 20 I.

NHANBUAYAJIBHOE 3AJIAHUE
Ha Y4eOHYIO IPAKTHKY
CTy/IeHTa

1. MecTo npoxoxaeHUs TPaKTUKU

2. CpoKH MpOXOXKIEHUS TPAKTUKHI
3. CopepxaHuie MpakTUKU (TIepedeHb MOAJIEKAIIUX pa3paboTKe BOIPOCOB)

4. JlaTa BbIJAuX 3aaHUs

PykoBonuTeNnb MpaKkTUKH:
TIOJIITUCH / DUO/
3amanue MpUHST K UCTIOTHEHHIO (J1aTa)

(moamuck cTyaeHTA)



