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1 ITIOSICHUTEJIBHAS 3AIIUCKA

1.1 Bupa npakTukm: yueOHas.

1.2 Tun mpakTHKHU: 03HAKOMHTENbHAS ((PU3NKO-XUMUYECKUE METOIbI aHATTN3A)

1.3 Heanb u 3a1a4u NPAKTHKH.

Henap y4eOHON NPAaKTHKHM: TOJyYEHHE NEPBUYHBIX MPO(ecCHOHATBbHBIX HABHIKOB B
AKCIEPUMEHTAIIBHON XUMUU.

3agaun y4yeOHOW NPAKTHKM: 3aKpeIJICHUE W YyriayOJieHHe TEeOpPEeTHYECKHX 3HAHHWH,
YMEHU ¥ HaBBIKOB, TOJIYYEHHBIX MMPU U3YUCHUH JUCIUIUIMH MPEAMETHO-METOJUYECKOTO MOTYJIst
«Xumusi»; IpuoOpeTeHHEe HABBIKOB XUMUYECKOTO HKCIIEPUMEHTA; OCBOCHUE (PU3MKO-XUMUYECKIX
METOJIOB aHaJIN3a; MPUOOPETCHHE HABBIKOB OOPA0OTKH M aHATN3a PE3yJIbTATOB IKCICPUMEHTA;
yrayOjeHre M 3aKperieHHe HaBBIKOB O€30MacHOr0 MOBeIEHHUs NMpH paboTe B XUMHUYECKOU
1abopaTopuu.

1.4 TlepeuyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs MPU MPOXOKAEHUN NPAKTUKH,
COOTHECEHHBIX € IVIAHUPYeMbIMH pe3yJbTaTamu ocBoenust OOIL.

VYyeOHasi mMpakTHKa HampaBlieHa Ha (OpMUpOBaHME cieayroumx kommereHumii: YK-1,
VK-8, I1K-2.

- YK-1. CriocoGeH oCymIecTBISITh MOUCK, KPUTUYECKUI aHaIu3 U CHHTE3 MH(pOpMaluy,
MPUMEHSATH CUCTEMHBIN MOJXO JIJIsl PEeUISHUs TTOCTABICHHBIX 3a/1a4, HHAUKATOPAMM JIOCTHXKE-
HUS KOTOPOU SBJISIOTCSA:

e VK-1.1 JleMoHCTpUpyeT 3HaHHE OCOOEHHOCTEH CHCTEMHOTO U KPUTUYECKOTO MBIIILIE-
HUS U TOTOBHOCTh K HEMY;

e VK-1.2 HaxoauT u KpUTHUYECKU aHATTU3UPYET UHPOPMALIIIO, HEOOXOIUMYIO JUIsl pellie-
HUS TTOCTABJIICHHOM 3aJIa4H;

¢ VYK-1.3 AprymMeHTHpOBaHHO (OPMHPYET COOCTBEHHOE CYKICHHE U OLIEHKY HH(pOpMa-
[[UU, IPUHUMAET 0OOCHOBAHHOE PEIICHHE;

- YK-8. CniocoGeH co3aBaTh ¥ IMOICP)KUBATH 0€30TIaCHBIE YCIIOBHSI JKU3HEICATEITHHOCTH,
B TOM YHCJI€ IPU BOBHUKHOBEHUHU YPE3BBIUYANHBIX CUTYALM, HHAUKATOPOM JOCTUKEHHUS KOTO-
pOH SABJISIETCSA:

o VYK-8.2. OnennBaet BepOSITHOCTh BOBHUKHOBEHUSI MOTEHIIUATLHON OMTACHOCTH B IOBCE-
JTHEBHOM KU3HU U MPO(HECCUOHATFHON ACSITENFHOCTA U MPUHUMAET MEPHI 10 €€ TpeayIpexkie-
HUIO;

npogeccuoHanbHbiX KOMNemeHyuiL:

- IMK-2. CriocobeH OCyHIeCTBIATh IEJaroru4ecKyr0 AEATENbHOCTh IO MPOQPHIEHBIM
npeaMeTaM (JUCHUILIMHAM, MOAYJSIM) B paMKaxX MpOrpaMM OCHOBHOTO OOIIEro U CpemHEero
o01ero 00pa3oBaHusl, HHAUKATOPOM JTOCTH)KCHHS KOTOPOU SIBIISIETCS:

e [IK-2.2 [IpuMeHsieT OCHOBBI TEOPUHU (PYHIAMEHTAIBHBIX U MPUKIAIHBIX Pa3AeIIOB XU-
MUU (HEOpraHNYECKOH, aHATUTUYECKOM, OpraHnuecKoi, puzmueckoit, xumun BMC, xumuaeckux
OCHOB OMOJIOTHYECKUX TMPOIECCOB, XUMUUYECKONW TEXHOJOTHUH) I PEIICHHUS] TEOPETHUYECCKUX U
MpPaKTUYECKHX 3a]1ay.

B pe3ynbpTaTe mpoxokIeHus MPAKTUKU CTYICHT JOJIKEH:

3HamMb:

® OCHOBHI IJTAHUPOBAHUS YU4EOHO-UCCIEA0BATEIHCKON paOOTHI;

e CcoBpeMeHHbIe PHUOOPHI U 000pyAOBaHUE, UCIIOJIb3YyEeMble B XMMHUECKUX J1Taboparo-
pUsX,

® OCHOBHBIC (PU3UKO-XUMHUUYECKHE METOIbI AaHAJIN34;

® TEXHUKY 0€30MacHOCTH MU paboTe B XUMUYECKOH TabopaTtopuu;

® CrIOoCOOBI MPEJICTaBIICHUS PE3YIBTATOB HAYUHBIX UCCIICOBAHMIA;

ymems.

® TIPOBOAUTH HKCIIEPUMEHTHI U HAOIIOICHNUS;

® JIOKYMEHTHPOBAaTh X0 paboThI;

® OMNUCHIBATh METOABI U METOAUKHU (PU3NKO-XUMHUUYECKOTO aHAIN3a;



® BBINOJIHATH TPEOOBAHUS TEXHUKH O€30MacHOCTH MpH padoTe B TabopaTopuH;

enaoems:

e HaBBIKaMH pabOTHI B XUMHUYECKOHU JIaOOpaTOpuy;

® OCHOBHBIMH (PM3UKO-XUMHUECKUMHI METOJJaMH aHAJIN3A.

1.5 Mecrto npakTuku B ctpykrype OOIL.

VY4yeOHasi TpakTUKa SIBISETCS OO0SM3aTENbHBIM BHJIOM YYEOHBIX 3aHSATHH OakanaBpa,
HEINOCPEJICTBEHHO OPUEHTUPOBAHHBIX HA MOJIyYCHHE MTEPBUYHBIX MPOPECCHOHATBHBIX YMEHUN U
HaBBIKOB, B TOM 4YHCJIE€ NEPBUYHBIX YMEHUH ¥ HAaBBIKOB HAyYHO-HCCIIEI0BATEIbCKON
JESITEIbHOCTH.

VYuebnas npaktuka BxoauT B binok 2 — «lIpaktuku»: b2.B.03(Y), 6asupyercs Ha
TUCIHUIUIMHAX — IPEIMETHO-METOJUYECKOr0  MOIyJNsd  «XUMHUS», SBISSCH — PE3yJIbTaTOM
NPAaKTUYECKOr0 MPUMEHEHUs 3HaHWH 1o aucuuruimHaMm: «OOmas XuMus», «AHaIUTHYECKas
XUMUS» U Jp.

1.6 Cnioco6 u (popMa npoBeeHUsI MPAKTUKH: CIIOCO0 — CTalMOHAPHAS IPAKTHKA; hopMa
poBeJIcHNS — 1abopaTopHask MPAKTHKA.

1.7 O6bem mpakTUKH: 001Ias TPYIOEMKOCTh yUeOHO! MPAKTUKH COCTABIISET 3 3aUCTHHIC
equauiel, 108 4. (2 Henenn).

2 CTPYKTYPA IIPAKTUKH U EE COJIEPXKAHUE

[¥a]
g 3 5 e
No HaunmenoBanwue stamna § E g % S
yrana MPaKTHKH/COIEepKaHUE o =8| 5 s Bunsr pabor
3TaIa NPaKTUKK g = g8
m N4 < o
O
1 [ToaroToBUTENBHBIH 2 2 - OdopmiieHre conpoBOAUTENBHBIX
JIOKYMEHTOB
8 4 4 WNHCcTpyKTax Mo TEXHUKE
0€30I1aCHOCTH.
3HaKOMCTBO ¢ paboToil mprOopoB U
000py10BaHUS
2 Oran uccien0BaHun 60 36 24 | O3HaKOMJIEHHE C OCHOBHBIMHU
(U3NKO-XUMHUECKUMH METOIaMU
aHaJIM3a; BHIIIOJHEHNE
HKCIIEPUMEHTOB
3 Oram 00paboTKu U 28 16 12 | IlogroroBka otueTa
aHaJIM3a MOJYyYEHHON
uHpopMauu
4 3aKIIOUYUTEIbHBIN 8 4 4 Htorosast KoHpepeHuus
2 2 - Cphaua oTyeTa, 3a4eT
Hroro 108 64 44

3METOANYECKHUE PEKOMEHIALIUU (YKA3ZAHUA) IJIAA CTYAEHTOB
IIPU ITPOXOXIEHNU ITPAKTUKHA

VYyeOHast mpakTuka MOpoxoauT B ydeOHbIX naboparopusax PI'BOY BO «BITIV»:
7a0opaTopuy aHAJUTUYECKOH XUMHMM, OPraHHMYECKOW XHUMHUH, J1abopaTopuu OMOJOTHYECKOU
XUMHH U JIP.

B nauasie yueOHOM MPaKTUKH CTYAECHTHI MOIY4al0T UHOusuoyaivroe 3anoanue (Ilpunoxe-
HUe B) 1 KOHCYNIBbTaMIO 10 MOATOTOBKE OTYETHOU JOKyMEHTAIuu (OHesHuxa nipaktuku (IIpumo-
xenue b), omuema (Ilpunoxxenue A)) u KOHPEPEHIUH.

VYyeOHas NMpakTHKa HAYMHACTCS C HM3YYCHHS TEXHUKH O€30MacHOCTH TpH paboTe B
xuMu4yeckor nabopatopun. CTyneHTYy HEOOXOAMMO 3HATh OOs3aTeNIbHBIC IPaBHJIA, YTOOBI
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YCBOUTH CHEUU(PUKY XUMHUECKUX aHAJIN30B, U30€XKaTh HECUACTHBIX CIIy4aeB, BO3MOXKHBIX IPU
paboTe C SIOBUTHIMH W B3pBIBYATHIMHU BEIIECTBAMH, KOHIICHTPUPOBAHHBIMU KHCIOTaMHU H
IIEJI0YaMHU.

[lepen mpoBeaeHNEM HayUHBIX UCCIIEOBAHUHN CTYICHT MIPOXOAUT COOECEAOBAaHHE MO TEX-
HuKe 6e3onacHocTH. [1o pedynbraTam cobecenoBaHms 3a10IHAETCA )KypHAJI 110 TEXHUKE Oe3omac-
HocTU. CTyZIEHTBI, HE IPOIIEIINe cOOeCeOBAHNE, K ATAILY UCCIICIOBAHUN HE 10Ty CKarOTCSl.

Bomnpocs! st cobeceroBanus

1. CnocoObl MOArOTOBKH XUMHUYECKOH MOCYIbI K SKCIIEPUMEHTY MM aHanu3y. Motomue

COCTaBBI U CMECH.

KoncTpykuus 1 npuHIMI paboThl TEPMOCTATA.

KoncTpykuus u npuHuun padboTsl npudopa ais 3aekTpodopesa.
KoHcTpykuus 1 mpuHIMT paboThl CYIIMIBHOTO MIKada 1 HEHTPUPYTH.
KoHcTpykuus u npuHuun paboTs! poToMeTpa.

[TpaBuiia mokapHoii 6e301acHOCTH B 1a00paTOpuUu.

[TpaBuna 351eKTpoOE3011aCHOCTH B J1a00paTOPUH.

XpaHeHHe XMMHUYECKUX PEaKTUBOB B J1a00paToOpuu.

[TpaBuna xpaHeHHs] OKAPOONACHBIX PEAKTUBOB.

0. IlpaBmia paboOTHI C KUCIOTaMH H HIETOYAMHU.

1. PaboTa ¢ 1erKkoBOCIIaMEHSIOIIUMHUCS JKHJIKOCTSIMH (JIBXK).

12. Pabota ¢ TBepABIMH BEUIECTBAMHU.

13. Pabora ¢ A10BUTHIMHU Ta3000pa3HBIMU BEIIECTBAMH.

14. Dkcrutyartanus 0auIOHOB U COCYIOB, pa0OTAIOIINX O] IABJICHUEM H BAaKyyMOM.

15. TlepBas momoIIh IPU OTPABICHUSX.

16. IlepBast TOMOIIb MPH OXKOTAX.

17. IlepedeHb NOXapOOMACHBIX BEILECTB, UCIOIb3YEMBIX B Ja0OPATOPUH.

18. IlepedeHb B3PHIBOOIIACHBIX BEIIECTB, UCTIOIB3YEMBIX B TAOOPATOPHH.

19. Knaccudukanus s10BUTHIX BEIIECTB.

20. OcCHOBHBIE METOBI K METOJUKH HCCIIECIOBAHUS.

B xone yueOHOM NMpakTHKH CTYAEHT AOJKEH OCBOMTH OCHOBHBIE MOHSATHUS O PAacTBOPAX
(kmaccuuKanuu PacTBOPOB, TEXHUKY NMPHUTOTOBJICHUS PACTBOPOB M PACUETHI MPHUTOTOBIICHUS
BOJIHBIX PacTBOPOB, PAaCTBOPOB COJIEH, PacTBOPOB LIENOYEH, PacTBOPOB KHUCIOT), (pepMeHTax,
BUTAaMUHAX PAaCTUTEIbHBIX OOBEKTOB (Ha BHIOOp MpenojaBaTelisl); U3YYUTh TEOPETUUYECKUE
OCHOBBI ¥ OCBOUTH MPUHIUI (PU3UKO-XUMHUYECKUX METOJIOB aHAJIM3a PACTUTEIbHBIX 00bEKTOB (Ha
BBIOOp TIpemnojaBaTesisi) B XUMHUYECKOW mnabopatopun (poromerpus, HeHTpUDYTHPOBAHUE,
anekTpodopes, Xpomarorpadusi, TATPOBaHUE, TA30METPHUs).

[To OKOHYAHUIO MPAKTHKH CTYACHT TOJDKEH MPEIOCTaBUTh PYKOBOJIUTEIIO MPAKTHKH OT-
YeT, COCTABJIECHHBIN COITIACHO MOJIyYEHHOMY 3a/IaHUI0. 3allluTa OT4eTa MPOBOAUTCS HAa UTOTOBOM
KOH(EpEeHIINHU IO NMPAKTUKE.

MeTtoauyeckue peKOMEeHAAINMH K IIPOBEICHUI0 IKCIIEPUMEHTOB
MeTtoauka npoBeieHNs IKCIEPUMEHTA M0 BHIPAIIUBAHUIO COU HA
NUTATEJIbHOM cpe/ie ¢ BHECEHHEM Cy/b(aTra HHHKA U cyabdaTra Meau

BeIpamyBanue KyJbTypHOW M IUKOPACTYIIEH COM OCYLIECTBIISUIM HA MMUTATENBHOU Cpelie
(mucTuUpoBaHHAs BoAa C jJoOaBieHueM cynbdara nmuHka U cynbdar meau (l1)) B wamkax
[Terpu. OmbIT MpoBoAMIICS B TepMocTaTe pu Temreparype 25 °C B reuennn 1, 3, 5, 7 cyrok. B
OTIBITE MCIIONB30BaANM Cynb(aT 1uHKa B KoHIeHTpauusax 0,08 mons/n (ITAK) u 0,16 mons/n (B 2
pa3a npesbimaromeid [1/1K). Cynbsdar menu B xonuenrpanusax 0,012 mons/n (ITAK) u 0,024
MoJb/11 (B 2 pasa mpesbimatonieit I1JIK). Kontponem sBnsiuch cemena, BeIpalieHHbIE B Bojie 0e3
BHECEHUS COJICH TSKEIbIX METaJIIOB.

RRoOoo~N k0N

IMosryyeHHne IKCTPAKTOB PACTBOPUMBIX 0€JIKOB COM
Jlisi TmoJydeHHsi SKCTPAaKTOB O€NIKOB ceMsSH cou HaBecky Matepuana (500 wr)
TOMOTEHU3UPOBaIN B GappopoBbIX cTynkax B TeueHue 15 muu npu t = 0-+5 °C. PacTBOpuMBIE



6enku sxcrparuposanu 0,15 M pactsopom NaCl. Ha 500 mr 6panu 15 mi pacrBopa NaCl.

[Monmyuyennsrii  skctpakT uHeHTpudyrupoBamun npu 5000 o6/MuH B TedyeHue
15 munyt. Ocamox oTOpachiBaiM, a HAJOCAJOYHYIO >KUIKOCTh (GUIBTPOBAIM Yepe3 CION
KaIpOHOBOM TKaHU JUIsl yJAJIEHUs JINIIUHOM IIJIEHKU U UCII0JIb30BAJIU JUIsl AAJbHEHNIIIEro aHaIu3a.

MeToauka onpenenenue 0ejika OMypeToOBbIM METOA0M

l'oToBMIM TpH cepHM CTaHIAPTHBIX PACTBOPOB, coxepxkamux oT 1-10 mr Genka B 1 mu
pactBopa. Pa3BeneHue, 10 HEOOXOIMMBIX KOHIEHTpalui Oejka MpH NPUTOTOBICHUU CEPUU
pPacTBOPOB OCYILIECTBIISUIN |-ITPOLIEHTHBIM PACTBOPOM XJIOpUJA HATPUSI.

['oToBUIIM OMYPETOBBIN PEAKTUB, PACTBOPSIS MOCICIOBATEIHLHO B MEPHOM K0j10€ Ha 250 M1
0,375 r CuSO4*5H20 u 1,5 t cernerooii conmu (KOOC—CHOH-CHOH-COONa - 4H>0) B 150
MJ Bojbl. [IpunuBanu MeqIeHHO MpH MOCTOSHHOM IepeMemuBaHuu 75 Mi 10-mpoueHTHOro
pacTBOpa ruApOKCUa HATPUS U TOBOJIWIM coaepkumoe 10 250 M1 BOJOM.

Bbpanu u3 nepBoii cepun mo 1 M1 KakJI0ro CTaHJApTHOTO pacTBopa Oenka B OT/EIbHbIC
IPOOUPKH, IPUIMBAIM B KXy M3 HUX 10 8§ M OuyperoBoro peaktuna. Ocrabisiau Ha 30
MUHYT IIpU KOMHATHOHU Temriepatype u ¢poromerpupoBanu (KOK-3, Poccus) B ktoBerax (anuHa 1
cM) npu 540 HM MpPOTHUB KOHTPOJISL (BMECTO pacTBopa Oesika GepyT 1 mMil AMCTUIUIMPOBAHHOMN
Bozbl). [lo kanuOpoBOYHON KpUBOM, KOTOpas MOCTPOCHA HA CEPUU PACTBOPOB OBIYLETO
ceiBopoTHOUHOTro anbOymuHa (ICN, CIIIA) To4yHO HU3BECTHON KOHLIEHTpALMM, OMNPENEIILIn
KOJIMYECTBO Oelka B MKT B 1 Ml SKcTpakTa (PUCYHOK 1).

Onpenenenue yeJbHOM AKTUBHOCTH PUOOHYK./1€a3 IPOPOCTKOB COH

AKTHBHOCTB pHOOHYKJI€A3 ONPEAETISUIN B ABYX OMOJOTHYECKUX U TPEX aHATTUTHYECKHX I10-
BTOPHOCTSIX crieKTpodoTomerprueckuM MeTomam 1o Pacceny [44]. CyOcTpaTom amst onpenaee-
uust PHKa3Ho# aktuBHOCTH ciyxuT Bhicokononumepras PHK u3 apoxokeit (Sigma, CIIA). Un-
KyOanuoHHy10 cMech roToBmin u3 0,1 Mt coeBoro skcrpakra, conepxkamniero PHKaszwer, 0,4 Mo 1-
npoueHtHoi npoxokeBoid PHK B 0,2 M aneratHom Oydepe (pH 5,6). Cmech nHKyOHpOBalid npu
37 °C B teuenue 45 munyT. [locne yero neruaponuzopannyo PHK ocaxmanu, no6aBmnsiiau k mpo-
6am o 1 mu cnuproBo-maraueBoro ocagutens (0,1906 r MgClz, 90 mn stanona, 10 mi Bojbr).
3areM npoOUpKU cTaBUIM Ha 1 yac Ha jen A ayuiiero GOpMHUPOBAHUS OCajKa, KOTOPBIM ya-
msutn neHTpudyruposanuem mpu 8000 06/muH B Teuenue 10 munyT. U3 cynepHaranTa orOupaiu
npoOs! o 0,5 mil, K Kaxa0i npubaBiIsuid 1Mo 3 M1 BOABI U U3MEPSIIU ONTUYECKYIO TIOTHOCTh
pacTBOpa Ipu AJuHE BOJIHBI 260 HM IIPOTUB BOABI.

[TapannensHo 00pabaThIiBaIM KOHTPOJIBHYIO MpPoOy, B KOTOPYIO CHUPTOBO-MarHUEBBIH
0CaJUTEeNb BHOCUIH J10 (PEpPMEHTHOTIO pacTBOpa.

3a enMHHUIly aKTUBHOCTH MPUHHUMAIM TaKO€ KOJMYECTBO (pepMEHTa, KOTOPOE BBI3BIBAET
YBEJIMUEHHUE TOTVIONIEHHS] paCTBOPA HAa €AUHUILy ONTUYECKON MJIOTHOCTH NpU 260 HM B MUHYTY.
Pacuer npoBogunu no gpopmyse:

Ayn. = (AE260V1V2) / (V3t d),
rae AE260 — MpUPOCT SKCTUHKIIMU OMBITHON MPOOBI IO OTHOIIEHUIO K KOHTPOJIbHOM;

t — BpeMst HHKyOauu (B MUH.);

V1 — 00beM mocie pa3oaBieHUS;

V2 — 06vem npo6sl nociie ocaxaeHust PHK cnuproBo-maraueBsIM pacTBOpOM;
V3— 00beM npoOsbl, B3STON 11 pa30aBieHus;

d — comepxanue Genka B mpode, MT.

AKTUBHOCTh pHUOOHYKJ€a3bl OINpeNesuli B €IUHUIAX AaKTUBHOCTH. 3a EIUHUILY
AKTUBHOCTH NMPUHUMAIN KOJIMYECTBO (pepMeHTa, KOTOPOE KaTalu3upyeT npeBpaiienue 1 M/Moib
cyOctpara 3a 1 MUHYTY. YelbHYI0O aKTHBHOCTH BBIp@XKalM B €IMHUIAX aKTUBHOCTH Ha 1 mr
Oenka.

Cratuctuueckyro 00paOOTKy Marepuana M pacueT Kod(DPUIMEHTOB KOppeasuuit
nposoauian B uznoxxenuu H.A. ITnoxunckoro.

Mertoabl onpeesieHusi yaeJbHOH AKTUBHOCTH KaTaj1a3 MIPOPOCTKOB COU

B peakumonHwlii cocyn mpubopa HaimBaeM 1,5 M BRITSOKKM U 3 M

3-TIPOIIEHTHOTO TIEPEKUCH BOJOpOJa. PeakIMOHHBINA COCYJ 3aKpbIBaeM NPOOKOW C TPYOKOH,



KOTOpasi COCJIMHEHA C OCTAIBHOM YacThIO prOopa.

PerynmupyioT ypoBeHb RHIKOCTH B MPUOOPE U YCTAHABIUBAIOT €r0 HA HYJIEBOH OTMETKE
rpaayupoBaHHOM OropeTku. [locie 3Toro peakiMoHHbIN COCYl BCTPSIXUBAIOT U HAUMHAIOT OTCYET
BpeMeHU. OO0BbEM BBIICISAIONIETOCS KUCIOPOJa ONPENCISIIOT Yepe3 3 MUHYTHI MOCe Hadajia
pEaKIMU TI0 U3MEHEHHUIO YPOBHS )KHIKOCTU B OIOPETKH.

AKTHUBHOCTH KaTaja3bl BBIpAXACTCA B MJI KHCIIOpOJaA, KOTOpBIfI BBIACIIACTCA IO
neiictBueM (epmeHTa U3 1 T ceMsH 3a 3 MUHYTHI (YYMTHIBAIOT HABECKYy M pa30aBlicHHE) U

BBIUUCIISIETCS 110 opMyJie:
A-1000
A=—,
rae A — 00beM BBIICIUBIIETOCS KUCIOPO/Ia;
d — xonmruecTBO OemKa 1Mo OMypPEeTOBON peaKiuu
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Pucynok 1 — KanuOpoBounslii rpaduk 11t onpenenenus 0enka no OnyperoBoil peakuu

Onpenenenne MHOKECTBEHHBIX (DOPM KaTaj1a3 COM METOAOM
3J1eKTpodope3a B NOJIHAKPHIAMUIHOM reJie

MHosxecTBeHHBIE (DOPMBI KaTajla3 BBISBISUIA METOJOM JEKTpodope3a Ha KOJOHKAX IMO-
maxkpuitaMuaaoro rens (ITAATY). @dpakunoHpoBaHue pacTBOPUMBIX OETKOB MPOBOAWIN B 7,5-
npoueHTHOM [TAAT nipu 4 °C no JIpBucy B Moaudukanuu 1 0enkoB cou. Ha kaxayro KolnoHKy
HoJHaKpuiIaMuAHoro renst Hanocuian 0,1 Mt skeTpakTa coeBoro Oenka. DineKkTpodope3 IpoBo-
nunu Ha ipudope [IDDA-1 (Poccus) B Tpuc-riuunnoBom 6ydepe (pH 5,7; nonnas cuia 0,1) npu
HanpspkeHuu 200-500 B, cuie Toke 2,5 MA Ha KaXayl0 KOJIOHKY, B TEUEHHUE NMEPBbIX 15 MuH, u 5
MA Ha KOJIOHKY — B nocienyromue 1,0-1,5 gaca npu temneparype 2-6 °C. B kaduecTBe MeTunka
UCTIOJIb30BATH OpOM(EHOJIOBBIN CUHUH.

Mecra nokanu3aluM KaTajga3 Ha 3JIEeKTpodoperpaMMe BBIABISUIM IOCIE IOMEIIEHUS
KOJIOHOK Ha 5 MHUHYT B 1-npouenTHsiii pactBop H202. 3areM mpombiBanu IUCTHIIIIMPOBAHHON
BOJIOM M 3anmuBaiu 2-npoueHTHbIM KJ (MOoAKUCIIeHHBIH YKCYCHOM KHCIOTOM). 3aTeM rejib OnsiTh
IPOMBIBAIA BOJIOW M 3aJIUBAIM OTMBIBOUHOW cMechio. M30(popMbl KaTanas3sl MPOSBISIINA B BHIE
CBETJIBIX I10JIOC HA TEMHOM (DOHE.
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[TockosbKy OCHOBHBIM KPUTEPHEM ISl XapaKTePUCTUKA MHOKECTBEHHBIX (opM (hepMeH-
TOB SIBJISICTCSL UX OTHOCHTEINIbHASI 3JIeKTpodopeTndeckas moaABMmKHOCTh Rf, BbisiBIeHHBIE HOpMBI
dbepmeHTa ObLIN pacipeieleHbl COTIACHO UX 3IEKTPo(opeTHnyecKoi MoABMKHOCTH. HyMepanus
bopM 31eKTpoPOpPETUIECKUX CIIEKTPOB KaTanas3 CoM MPOBEJIcHa paHee COTIacCHO pa3paboTaHHON
METOJIMKE, OT 00Jiee BRICOKOMOIBUKHBIX (HOPM, KOTOPbIE UMEIOT OTKJIOHEHUS B MOJBUKHOCTH =+
0,03 k HU3KO MOJABMKHBIM (OpPMaM, Ul KOTOPBIX OTKJIIOHEHUS B MOABMIKHOCTH COCTaBHIIM OT +
0,01 mo + 0,02. JInmsa xarana3 cou IModydeHHbIE (POPMBI pacmpeneseHbl CISAYIOIMM 00pa3oMm:
dbopMbI c Rf = 0,94 Ha3BaHbI KI1; Rf = 0,84 - 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/Iea3 ceMsIH COM MeTO0M 3JIeKTpodope3a
B MOJIMAKPHUIAMH/IHOM reJie

MuosxectBeHHbie Gopmbl PHKa3 BISIBIISITH METOIOM 3JIeKTpodope3a Ha KOJOHKAX I0-
muakpunamuaHoro rens (ITAAT). @pakunoHUpoOBaHUE PACTBOPUMBIX OEJIKOB MPOBOJAMIN B 7,5-
nporieatHoM [TAAT mipu 4 °C nmo J|pBucy B Mmoaudukanun ais 6enxos cou [31]. Ha kaxmyro
KOJIOHKY IMOJIMaKpUIaMHIHOTO Tenst HaHocunu 0,1 Mi skcTpakTa coeBoro 6enka. Dnekrpodopes
npoBowin Ha ipudope [IDDA-1 (Poccust) B Tpuc-rimunmHoBoM Oydepe (pH 5,7; nonnas cuna
0,1) mpu Hanpspxkenuun 200-500 B, cune Toke 2,5 MA Ha KaKIyl0 KOJIOHKY, B T€YEHHE MEPBBIX 15
MHUHYT, 1 5 MA Ha KOJIOHKY — B niocienytomue 1,0-1,5 yaca nmpu remneparype 2-6 °C. B kauectse
METUYHKA MCIT0JIb30Bau OpoMdenonoBelii cunuii (Reanal, Benrpus).

Mecra nokanu3anuu PHKa3 Ha asektpodoperpamme BeISIBISIFOT TIOCITIE MHKYOAIUN TeJiel B
teyenue 30 munyT B 0,5-iporientHOM pactBope PHK B antetatnom 6ydepe ¢ pH 5,7 u nocneayromieit
okpacku 0,2-mporieHTHBIM pacTBopoM MeTmiieHoBo# cunu (Molekula, UK) B teuenne 30 MUHYT.
W30bITOK  KpacuTenss yHalslOT S-MPOIEHTHBIM  PACTBOPOM  YKCYCHOM — KHCIOTBI.  30HBI
puOOHYKJI€a3HOW aKTUBHOCTH MPOSIBIISIFOTCS B BU/I€ OECLIBETHBIX 0JIOC HA TOiayOoM (oHe.

ITockonbKy OCHOBHBIM KPUTEPUEM JUIS XapaKTEPUCTHUKN MHOKECTBEHHBIX (opM (pepMeH-
TOB SIBIISICTCSI UX OTHOCHTEINIbHASI 3JEKTpodopeTudecKas MoABMKHOCTh Rf, BbissBIeHHBIE HOPMBI
(bepMeHTa OBUIM paclpesieeHbl COTIaCHO UX eKTpodopeTuyeckoi moaBmkHOoCcTH. HyMmeparus
dopm snexrpodopernuecknx crnektpoB PHKa3 cou nmpoBenena cormacHo panee pazpaboTaHHON
METO/IMKE, OT 00Jiee BEICOKOMOABHKHBIX (POPM, KOTOPBIE UMEIOT OTKJIOHEHHSI B TIOJBH)KHOCTH +
0,03 k HU3KO MOJABMKHBIM (popMaM, NI KOTOPHIX OTKJIOHEHHS B TIOJBMXKHOCTH COCTaBHJIM OT =+
0,01 o £+ 0,02 [12]. [Ina pubonykieas cou nosyuyeHHble (hopMbl pacnpezencHsl JlaBpeHTbeBOM
C.U. caenyrouum obpazom: hopmer ¢ Rf = 0,96 nasausr 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 yneqabHO aKTHBHOCTH 3CTePa3bl B CeMEHaX COH (hOTOIIEKTPOKOJIOPUMETPH-
YeCKHM MeTOA0M

B mpo6upky BHocsaT no 0,2 ma 1% pactBopa - nHadrunanerara B 0,1 M - dpocdarnom
oydepe (pH =7,2), 0,1 mn 6enka u 0,4 ma gocdarHoro Oydepa. (B KOHTPOIb OETOK HE BHOCST).
CMech MepeMeInBaloT U CTaBAT Ha BOAsHYI0 6anto npu t 37°C Ha 25 MUHYT.

[To ncredenunto yka3aHHOTO BPEMEHH PEaKLMI0 OCTaHABIMBAIOT J00aBiieHneM 1 mi cmecu
U3 MPOYHOTO cuHero B u noaeumsicynabgara Hatpus (SDS). Conepxumoe NpoOHpPKU MepeMern-
BaloT. M3 oKpaIlieHHOro B MaJlHOBBIN I[BET pacTBOpa oTOupatoT npoosl mo 0,1 mut. [Ipubasnsior
K Kaxao# mpobe 4 min H>O, BHOBB nepemMerinBaioT u potokonopumerpupytor Ha OK mpu 540
HM IPOTHB KOHTPOJISI, BKJIFOYAIOIIETO BCE KOMITOHEHTHI KpoMe Oeka.

VnenbHy10 akTUBHOCTh BBIPAXKAIOT B €AMHUIIAX Ha 1 Mr Oenka:

Eeaes
A= , TIIe
cedet
a — KOTMYEeCTBO MHKYOAIMOHHOMN cMecH (MIT);
B — KOJIMYECTBO pacTBOpa Jisi (HOTOKOIIOPUMETPUPOBAHUS (MJ1);



C — KOJIMYE€CTBO MHKYOAIIMOHHON CMECH B3STOM JIJIst
dorokxonopumerpuposanus (0,1 mi wim 0,02 My, B 3aBUCUMOCTH OT
TOTO Kakoi HaTUaIeTaT UCHOIb3yeM);

d - xonmmuectBo Gernka 1o Jloypw;

t — Bpemst uHKyOaruu (25 MuH);

E — nokazanus no ®OK.

* - ecnm pabotaeMm ¢ o — HadTUIAIIETaTOM, TO OTOUpaeM mpoOkI o 0,02

OmnpenesieHue MHOKeCTBeHHBIX GopM pepmenToB 3ctepasbl B ITAAT

Haunbonee BaXHBIMH XapaKTEPHBIMH CBOMCTBaMH, MO3BOJISIONIMMH pa3inyaTh u3odep-
MEHTBI COBPEMEHHBIMU METOJAMHU, SIBIISIIOTCA CYyMMAapHbIN 3JIEKTPUUECKUH 3apsii U MOJIEKYJIsipHas
macca. Hanbonp1iee pactipoctpaneHue st H3y4eHus n30()epMEHTHOTO COCTaBa PaCTCHUN MOy T
MeTo/[1 3eKTpodopes3a B noauakpuiaMugHoM resie. OOHapyKuBaeMyto MPU 3TOM KapTHUHY pacio-
JIOKEHHUS 30H U30(epMEHTOB Ha AMEeKTpodoperpaMme Ha3bIBaOT U30(PEPMEHTHBIM CIIEKTPOM.

PaGora ¢ uzodepmentamu TpeOyeT 0COOCHHO TIIATEIHHOTO COOJIIOICHHUS BCEX YCIOBHUH MPO-
Be/IeHUs AneKTpodoperrnueckoro ananm3a. Bo Bpemsi snekrpodopesa renu, B 3aBUCHMOCTH OT
HANPSDKEHHOCTH TI0JISI, B TOM WJIM MHOM CTETNEeHH, IPOrPEBAIOTCS, IOATOMY 3IIeKTpodope3TepMoa-
OMITBHBIX (PEPMEHTOB MPOBOAAT MPU HU3KOH TeMIepaTrype u HeOObIIoi cuie Toka. [l aHanmm3a
UCIOJB3YIOT JIMO0 HEOUUIIIEHHBIE TKAHEBbIE SKCTPAKTHI, TMO0 OUYHILEHHBIE MTpernapaThl OEIKOB.

IIpurorosJjienue reJeii. [lonroropneHnsie Kk padboTe 31eKTpohOpeTHIECKUE TPYOKHU UMEIOT
JIBA CIIOSI TeJis: B BEpXHEM (KPYIMHOIIOPHCTOM) MPOUCXOIUT KOHIIEHTPUPOBAHKE Pa3eisieMbIX Be-
IIECTB, a B HI)KHEM (MEJIKOIIOPUCTOM) - UX Pa3/eICHHE.

Ha TpyOku cHU3Y HaZIeBaOT PE3MHKHU U yCTaHABIUBAIOT BEPTUKAIBHO B OTBEPCTHUS HA MOJ-
CTaBKe. 3aTeM T'OTOBST pabO4Mil pacTBOp /JIsi HPUTOTOBJICHUSI Pa3JEIISIOIIErO Tesl.

I'enp ans pa3neneHus B MIEIOYHON cpeie uMeeT cheaytomuii coctas: (pH 7,5): 1 wactsb pac-
tBOopa A (11 HCL 48 mi Tpuc - okcumeTunamMmuaomeTas 36,6 r, rerpameTmmTuieHuaMus 0,23 Mo,
Boja 1o 100 mi); 2 yactu pactBopa B (akpumamun 30 v N,N‘ — metunen6ucakpunamua 0,8 v, Boga
1o 100 mn); 4 wactu pactBopa C (pactBop nepcyibhara aMMOHUs) (aMOHUN HajcepHOKucbii 0,14
r, Boga 10 100 mi1); 1 yacTh JUCT. BOJIBI.

CMech 0CTOPOKHO MEPEMEIINBAIOT U OBICTPO 3aJIMBAIOT B dJIeKTpodopeTryeckue Tpyoku. B
KaX/1yl0 TpyOKYy HaJIMBAIOT 110 | MJI Teisl, CBEpXY OCTOPOKHO 3aJIUBAIOT BOJIOM U OCTABISIOT CTOSATh
30-40 muHyT. B TedeHne 3TOro BpeMEeH! MPOUCXOANT MonmMepu3anus rens. Konen noammepnsa-
IIUM YCTaHABIMBAIOT 110 0OPa30BaHHUIO XOPOIIO BUIUMOMN I'paHMIIbI pa3/iesia MeXIy I'eJieM U CII0eM
BOJIBI.

[Tocne monumMepu3anuu OCTOPOKHO BCTPSIXUBAIOT TPYOKH [T yAAJICHUS BOABIL. 3aTeM B KaX-
nyto TpyOKky mprimBatoT TouHo 1o 0,15 mur BepxHero rens. CBepxy reip 3ajJuBarOT BOJIOH, OCTO-
POXHO, 4TOOBI HE TPOUCXOIUIIO CMELTMBAHMS CJIOEB BO/IBI U Teisl. BepXHuil resb MMeeT clieayonuii
coctas: 1 gacts pactBopa «b» (11 HCL 48 mu, Tpuc-okcumMeTunaMuHoMMeTad 5,98 T, TerpameTu-
mtunenuaMul 0,45 mit, Boga 1o 100 mi); 2 gactu pactBopa «I» (akpunamup 2,5 r, Boga g0 100
mi); 1 gacte pactBopa «I» (pubodnasun 4 mr, Bona g0 100 mi); 4 yactu pactBopa «E» (caxaposza
40 r, Bozma 10 100 mo).

B BepxHuii renb Kpaxmail He BBOJAT.

TpyOku BBICTaBIAIOT HA COJIHEUHBIN CBET WM JIOMUHECLICHTHBIN CBET i (POTOMOIUMEPHU-
3anuu. Yepes 20-30 MuHyT 00pa3zyeTcs 3aMETHO OlajecUpyoIuid BepXHuil reib. Boay u3 tpyOku
YAAISAIOT OCTOPOXKHBIM BCTPSXUBAHUEM.

Xoa onpenesieHusi. MHOKeCTBEHHBIE (JOPMBI 3cTEpa3 BHIIBICHBI METOIOM SH3UMAJIEKTPO-
dopesa Ha KooHKaxX mommakpuiaamuanoro reis (ITAAT).

@OpakMOHUPOBAHUE PACTBOPUMBIX OenkoB mpoBogwin B 75% ITAAI npu temmneparype
+4[1[C. na kaxayto konoHky ITAAI" nuamerpom 5 MM 1 JuinHo#M 70 MM Hanocum 0,1-0,2 dpepmen-
TaTUBHOTO 3KCTpaKTa, coaepskamero 1000-1500 mr 6enka. DnekTpodopes MpoBOAUIN B TPUCTIIUII-
HoBorom Oydepe (pH=8,3 nonnas cuna 0,1) npu wanpsixeranu 300-400 B. cuna Toka 2,5 MA Ha
KaXIYI0 KOJIOHKY B TeueHHue nepBbiX 20 MUHYT U 5 MA Ha KaXIyr0 KOJOHKY B nocienytomue 0,8-
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1,1 gaca ipu Temmiepatype +2[1C +6[1C. B kauecTBe MeunKa UCIIOJIb30BAITN OpOM(EHOTOBBIN CH-
HUM.

J1y1g BBISIBIIEHUS 30H aKTUBHOCTH (pepMeHTa Toce 3IeKTpodopesa n3BiiekaeM KOJIOHKH T0-
JUAKPUIAMUIHOTO rens U MHKyOoupyeM B 10% ¢opmanune 1 munyty (pH=7,0 HeliTpanu3anus me-
JI0YBI0). 3aTe€M TPH pa3a MPOMBIBAEM TUCTHIMPOABHHON BOAOK. B mpoOupKy Ha Ka)Xayl0 KOJOHKY
HammBaeM 9 mut 0,05M docdarnoro Oydepa (pH=7,2) u 0,5 M 2% pactBopa HadTUIaIETaHA B BOI-
HOM pacTtBope 50% pactBopa anerona. [lomemaem Ha nuky6amuio Ha 10 MUHYT TIpU TeMIiepaType
+37 °C . 3arem nob6asnsiem 2% BOJHOTO MPOYHOTro cuHEro B mo 0,2 My 1715t pa3BUTHS OKPACKH.

30HbI aKTUBHOCTH ()EPMEHTOB BBISIBUJIUCH B BIJI€ TEMHBIX MAJIMHOBBIX MTOJIOC Ha O0Jiee CBET-
noM (hoHe res.

Omnpenenenue yaeabHOi aKTHBHOCTH MEPOKCH/IA3bl B ceMeHaX cOU (OTOIeKTPOKOJIOPHU-
MeTpuYecKuM MeToaoM (1o MokpocoBy)

Omnpenenenne akTUBHOCTH NEPOKCHAa3bl OCHOBAHO Ha 00pa30BaHMH OKPAIICHHBIX IPO-
IYKTOB IIPU OKUCJICHUH OCH3UIANHA.

O6mas cxema peakuuu: @enon + HoOz---Ilepokcunaza — Xunon + 2H,O

[Ipu neiicTBuM mepokcuaa3 B MPUCYTCTBUU MEPOKCHIA BOAOPOAa OCH3UANH OKUCIISETCS,
YTO TPUBOIUT K Pa3BUTHIO TEMHO-CHHEH OKpPACcKH B PEAKIIMOHHOM CPEe U IMO3BOJISIET IPOBECTH
dboTomeTpuUecKoe U3MEPEHHE CKOPOCTH €€ 00pa30BaHMS.

HaBecky pactutensHoro marepuania (500 mr) pactuparor B crynke ¢ 15 mi gocdarHoro
oydepa (pH=5,4) 15 munyTt npu Temneparype +5°C.3arem pactBop HeHTpUYrupyroT 15 MuH npu
3000 o6/mMuH. OT neHTpU(YTUPOBAHHBIN PacTBOpP (UIBTPYIOT Yepe3 MEIbHEUHBIH ra3, moTy4eH-
HBIHM unbTpaT (MM HAJOCAIOYHYIO JKUKOCTD) UCTIOIB3YIOT JIsl ONPeeNIeHNs aKTUBHOCTH (ep-
MEHTA.

AxtuBHOCTh (hepmenta uccnenyior Ha POKe (A=670 um). O6 akTUBHOCTH (epMeHTa Cy-
JISIT TIO BPEMEHH Pa3BUTHS OKPACKH J0 OMPEICTICHHOTO 3HAYE€HHS ONTUYECKOH IIIOTHOCTH (3Have-
Hue D BBIOMpAIOT B 3aBUCUMOCTH OT CKOPOCTH pa3BUTHs OKpacku B mpeaenax ot 0,25 no 0,5).

Jliia aHanu3a Kaxaoud OMOJIOrMuecKkoi mpoObl UCTIONb3YIOT YEThIPE OJAMHAKOBBIE KIOBETHI
®DKa: ojHa — KOHTPOJIbHAS, TPH APYTHE — ONBITHBIE (TPH aHATUTHUECKUE TOBTOPHOCTH U3 OTHOU
6uonorudeckoil mpoOsl). Bo Bce uerkipe ktoBeTsl BHOCAT: 0,02-0,1 it BBITSKKH; 4 M1 OydepHOTro
pactBopa; 3 mul OeH3uuHA. 3aTeM B KOHTPOJIbHYIO KIOBETY MpHinBatT 0,5 MIT BOABI U yCTaHAB-
JUBAIOT €€ B KOHTPOJIHHYIO (JIabHION) KIOBETHYIO nojcTaBky @OKa. BBonsT ee B cBeTOBOI JTyH.

3aKkpbIBalO KIOBETHYIO KaMepy U pydykaMu rpyOoi U TOHKOW HAaBOAKHU YCTaHABIMBAIOT HYIIb
Ha [IKaJle ONTHYECKON TIOTHOCTHU TI0 KOHTPOJIBHOMY 00pa3iry. 3aTeM OJHY M3 ONBITHBIX KIOBET
CTaBSIT B IEp>KaTellb U BBOJIAT €€ B CBETOBOM JIyH.

ABTOMaTHYECKOW MUIETKONW BHOCSIT B OMBITHYIO KtoBeTy 0,5 mi pactBopa 0,3% HoOo m
OJTHOBPEMEHHO BKJIIOYAIOT CEKYHJIOMEP. BhICTPO 3aKphIBaIOT KIOBETHYIO KaMepy M M0 IIKaje OI-
TUYECKOW TUIOTHOCTH CJIEIAT 32 PA3BUTHEM OKPACKH. 3aMEYaloT M0 CEKYHJIOMEpPY BpeMs TOCTH-
XKeHUs1 HeoOxoauMoil ontudeckoil miotHocTH (0,5). AHATOTHYHO TMPOU3BOIAT U3MEpPEHHs s
BTOPOM ONBITHON KIOBETHI.

Pacuet akTuBHOCTH BenyT 1o hopmyre

r1e A — aKTUBHOCTD, BBIPaXXCHHAsI B OTHOCUTENFHBIX €IMHUIIAX Ha 1 T ChIpoi Macchl 3a 1
¢; D —3apeructpupoBaHHas B ONbITE oNTHYeCKast TNIOTHOCTH (0,5); t — Bpems, ¢; d — ToIIHA CII0s
YKUJKOCTH (TOJIIKHA KIOBETHI = 2), CM; 0, 3, Y — CTENEeHb pa3BEICHUS : 0L — OTHOIIIEHUE KOTNYECTBA
KHUJIKOCTH, B3ATOH JIJISl IPUTOTOBJICHUS BBITSKKH, MJI, K Macce HaBECKH, T;3 — CTETICHb JIOTIOTHH-
TEIHHOTO Pa3Be/ICHUS BBITSKKHU MOCTE EHTPUPYTHPOBAHUS (€CITIH 3TO TPeOOBAIOCH);Y — CTETICHb
MTOCTOSTHHOTO Pa3BE/ICHUS BBHITSHKKH B KIOBETE (B HAIIMX yCJIOBHIX paBHA 7).

Craructuueckyro 00paboTKy pe3yabTaToB MpoBoaAT 1o Merony [lnoxunckoro (1961).
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Onpenenenue MHOKeCTBEHHBIX (DOPM MEPOKCHIA3BI CEMSIH COM METOI0M
3H3uMIIeKTpodopesa B ITAAT

HaunOonee BaXHBIMH XapaKTEpHbIMHM CBOMCTBaMH, MO3BOJIAIOLIMMU pa3nuyarh Hu3odep-
MEHTBI COBPEMEHHBIMU METOJIaMH, SBIISIOTCSI CYMMAPHBIN 3JIEKTPUYECKHIA 3aps]] U MOJICKYJIpHas
macca. Hanbonbliee pacipoctpaneHue JUist U3y4eHus H30()epMEHTHOI'O COCTaBa PaCTEeHUMN MOy Il
MeToA 3JeKTpodopesa B MOIHAKpHIaMUIHOM Tene. OOHapyKUBAaeMyIO MPH 3TOM KapTHHY pacrio-
JIOXKEHHUS 30H N30(EepMEHTOB Ha 1eKTpodoperpaMme Ha3blBatOT U30()EPMEHTHBIM CIIEKTPOM.

Pabora c m3odepmentamu TpedyeT 0COOEHHO TIIATEIBHOTO COOIIOICHUS BCEX YCIOBUI IIPO-
BeJIeHUs 3reKTpodopernueckoro aHanuza. Bo BpeMms anekrpodopes3a renu, B 3aBUCUMOCTH OT
HaNpsHKEHHOCTH TOJIS, B TOM MJIM MHOHM CTETIEHH, IPOrPEBAIOTCS, TO3TOMY JIEKTpodope3TepMoa-
OMIIBHBIX (PEPMEHTOB MPOBOAAT MPHU HU3KOH Temmeparype U HeOOJbIIOH cuiie Toka. J{is aHamu3za
UCTIOJB3YIOT JINOO HEOUMIIICHHBIE TKAaHEBBIE SKCTPAKTHI, THOO OUHUIIICHHBIE IPENapaThl OEIKOB.

IIpurorosiienne reqeii. [lonroroneHusle kK padote 31aeKTpopopeTndeckre TpyOKH HMEIOT
JIBa CJIOSI IeJisd: B BEPXHEM (KPYIHOIOPUCTOM) MIPOUCXOAUT KOHLIEHTPUPOBAHUE Pa3/IEseMbIX Be-
IIECTB, a B HIYKHEM (MEJIKOIIOPUCTOM) - UX pa3fieliCHHE.

Ha TpyOku cHU3Y HaZieBalOT PE3UHKU U yCTaHABIMBAIOT BEPTUKAIBHO B OTBEPCTHUS HA MOJ-
CTaBKe. 3aTeM roTOBAT pabouuii pacTBOP Ul IPUTOTOBIICHUS Pa3AeIsSIOIIEro Iesl.

I'enb n1s1 pa3aenenust B MIEJI0YHOM cpefie umeeT cienytomuid coctas: (pH 7,5): 1 wacts pac-
tBopa A (11 HCL 48 mn Tpuc - okcumeTunamMmuHomeTas 36,6 1, rerpameTiidTiiienuamud 0,23 Mo,
Boza 10 100 mm); 2 wactu pactBopa B (akpumamun 30 r N,N‘ — merunen6ucakpunamua 0,8 r, Boga
1o 100 mn); 4 yactu pactBopa C (pactBop nepcynbdara aMMonus) (aMoHu# HajgcepHokuchslii 0,14
r, Boga 10 100 mut); 1 yacTh AUCT. BOJBI.

CMech 0CTOPOKHO NEPEMEIIMBAIOT U OBICTPO 3aJIMBAIOT B AIeKTpodopeTHueckue Tpyoku. B
KXY TpyOKY HaJIMBAIOT 110 1 MJI Tesisi, CBepXy OCTOPOKHO 3aJIMBAIOT BOAOW M OCTABIISIOT CTOSITh
30-40 muHyT. B TeueHue 3TOro BpeMeHU MPOUCXOAUT monuMmepusanus rens. Konen noaumepusa-
[IMY YCTAHABIUBAIOT 110 00OPAa30BaHMIO XOPOLIO BUIMMOM I'paHUIIbl pa3zesia MexX/y TeJieM U CI0eM
BOJIBI.

[Tocne nonuMepu3auu OCTOPOKHO BCTPSXUBAIOT TPYOKH JUIsl yJaJIEHUS BOJbL. 3aT€M B KaX-
nyto TpyOKy mpmiinBatoT TouHo 1o 0,15 miu BepxHero renst. CBepxy reiib 3aJUBalOT BOAOH, OCTO-
POHO, UTOOBI HE IPOUCXOAMIIO CMEILIMBAHNUS CJIOEB BOJIbI M Tefisl. BepXHuii resb UMeeT ciaeayonui
cocras: 1 yacte pactBopa «b» (11 HCL 48 M, Tprc-OKkCHMMETHIIaMUHOIMMETaH 5,98 T, TeTpaMeTu-
mytunenauamud 0,45 mut, Bona 1o 100 mm); 2 wactu pactBopa «I» (akpunmamun 2,5 r, Boga g0 100
mi); 1 gacth pactBopa «» (puboduasun 4 mr, Boga 1o 100 mi); 4 uactu pactBopa «E» (caxaposa
40 r, Boma 1o 100 mm).

B BepxHuii renb Kpaxmail He BBOJAT.

TpyOxu BBICTABISAIOT HA COJIHEYHBIN CBET WJIN JTIOMUHECLIEHTHBIN CBET AJ1s1 (POTOMOJIMMEPH-
3anuu. Yepes 20-30 MuHyT 00pa3yercs 3aMeTHO oNajlecHupyoInil BepXHul rens. Boay u3 tpyoku
YIAISFOT OCTOPOKHBIM BCTPSIXHBAHUEM.

Jlns snekTpodopesa Ha CTONOUKM HoHaKkpuIaMuHoro rens Hanoest 0,01-0,1 cm® (B 3a-
BHUCHUMOCTH OT 00I1Iell aKTUBHOCTH (PEepMEHTA) BBITSIKKH.

DnexTpodopes BeayT B dIeKTpoaHoM Obidepe ( Tpuc 6r; mumuH — 28,8 1; H2O — 1o 1000
e’ ) ¢ pH= 8,3; npu Hanpsxenun 300-400 B, cuite Toka 2,5 MA Ha KaIyI0 KONOHKY, B TIOCIEy-
rorue 0,8-1,1 aca mpu t= +2+6°C.

B kadectBe MeTunka — 6poM¢peHOTOBBINA CUHUIA.

BrisiBiieHne n30QepMEeHTOB MEPOKCHA3bl Mocie AeKTpodope3a MPoBOIAT OSH3UANHO-
BBIM peareHToM B arieTaTHoM Oydepe ¢ pH=4,7.

I'enn u3 TpyOouek nomemaroT Ha 20 MUHYT B OCH3UIMHOBBII peareHT, a 3aTeM NepeHoCsAT
B 0,1 % BomubIii pactBOop H202, yepe3 HECKOIBKO CeKyH/I (B 3aBUCUMOCTH OT aKTUBHOCTH (pep-
MEHTa) MPOSBIAIOTCS H30()OPMBI IEPOKCUAA3HI B BUJIE YETKHX CUHUX TOJIOC, EPEXOAIINX Yepe3
HEKOTOPOE BpeMs B OyphIe.

IIpucomoenenue pacmeopog 0.1 onpeoenerus y0enbHOU aKkmugHOCMU NePOKCUOA3b.
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PactBop Gen3ununa Ha arietaTHOM Oydepe : B MepHYI0 K00y Ha 200 MJI HATMBAIOT TIPH-
mepHo 100 M H20 (1), mpuimBatot 2,3 Ml JIEASHON ycCyCHOM KUCOoTh U 184 Mr GeH3uauHa.
[Tocne aToro kos0y HarpuBaroT Ha BOJssHHOM Oane ipu 60 C, moctosiHHO B30anThiBas. [Tocie pac-
TBOpEHHUS OCH3UANHA B KOJIOY 100aBISIOT 5,45 Tp. YKCYCHOKHUCIIOTO HATPUS, OXJIAXKIAIOT U JIOBO-
JSIT 10 METKU (XPaHUTh B XOJOJMIBHUKE).

VrenbHy aKTUBHOCTH (A) BBIpaXaroT B eqUHUIAX Ha | Mr Oenka.

IIpucomosnenue pacmeopos 0iisi onpeodenenus MHOMCECMBEHHbIX (POpM NepoKcUdasvl ce-
MAH cou, Memooom dH3umaekmpoghopesza 6 [IAAI’

ben3unuHoBeIi peareHT B aneratHoM Oydepe ¢ pH= 4,7

0,5 I CONSHOKHUCIOro Gen3uauua pacTBopsioT B 100 cM> aneratHoro 6ydepa, COCTOSAIIEro
13 2,3 cM> yKCyCHO# KHCIOTHI (JIefsHO#), 5,45 T ykeycHOokucaoro Harpus 1 H2O — 10 200 e,

OnpenesieHue y1eJabHOi aAKTUBHOCTH AMHJIa3bl B CeMEHAaX COH
(h0T03/1IeKTPOKOJIOPUMETPHYECKHM METOA0M

Meton ompeneneHuss aKTUBHOCTH aMuia3bl OCHOBAaH Ha OIpPENEICHUHd KOJIMYeCTBa
HEepaclIeIUIEHHOTo aMuiia3oi kpaxmaia Ha @OKe nmocne 06paboTku pacTBopom itona. s onpe-
JIEJICHUs aKTUBHOCTH 0~ U [ — aMuia3sl B 4 mpoOupku (3 onbITHBIE U | KOHTPOJIbHAS) BHOCUM IO
3 M1 2% pacTBopa Kpaxmaja M HarpeBaeM cMech Ha BoasHoii 6ane 10 40°C. 3aTeM B ONBITHEIE
npobupku BHOCUM 110 0,5 M1 epMeHTHOTO Mpemnapara (B KOHTPOJIbHBIE — TAKOE K€ KOITUYECTBO
BOJIbI) U 110 3 M areratHoro Oygepa (pH = 5,5). Conepxumoe npoOUpoK nepemMeninBaeM 1 cra-
BUM Ha BojaHyo Oanio npu 40°C na 60 MunyT (nau 30 MuH. X 2). ITociie HHKYGAlUU B KaXIyr0
IPOOUPKY IPUIMBAEM 110 2 MJI 1H pacTBOpa COJSTHOM KUCIIOTHI /1711 IPEKPAIeHUs JEHCTBUS aMU-
Ja3bl.

Jlist BBISIBIICHHSI, HE IPOPEArHpOBABIIETO ¢ PEPMEHTOM KpaxMmaia, MPOBOINM PEAKIUIO C
ronom. B mepHbie konOb1 Ha 50 M1 mpunmBaeM okoJio 30 mut Boawbl, 1 Mt 0,1H CONITHON KHCIIOTHI,
5 kanens 0,3% pactBopa iona B 3% KJ. 3atem BHOCHM U3 Kax a0l npodupku no 0,5 mi cmecu B
COOTBETCTBYIOLIME MepHbIe KoJObI. CoiepKuMoe KoJI0 XOpOILIo NMepeMeIInBaeM, JOBOAUM BOJON
JI0 METKU U KojopumetpupyeM Ha ®OKe mpu kpacHOM cBeToQmIbTpe MpH 595 HM B KIOBETE C
paboueit gmuHOM 10 MM.

JleiicTBUS aMuiIa3bl BBIpa)XKaeTcs B MUJUIMTPaMMax TUAPOJIM30BaHHOIO Kpaxmana 3a 1 gac
Ha 1 Mmr Oenka.

AKTHBHOCTBH aMHJIa3 pacCUUTHIBAETCA MO popmyie:

Ek - Eo A
A= xC; Ayn = ---;

Ek B
Ex — mokazanus ®3Ka konTponst; C — konmuyecTBo kpaxmana (60 mr);
Eo — nokazanust ®IOKa onbiTHOr0; B — KonmuyectBo 6enka no Jloypu.

Onpenesienne MHOKeCTBeHHBIX Gpopm amuiiasel B ITAAT

Hanbosnee BayKHBIMU XapaKTEPHBIMHI CBOHCTBAMH, TIO3BOJISTFOIIIMMHE PAa3IndaTh U30(EPMEHTHI
COBPEMEHHBIMU METOJIaMH, SIBJISIOTCS CYMMAapHBIN JIEKTPHUECKHUI 3apsi/l M MOJIEKYJIsIpHasi Macca.
HawnbompIree pacripocTpaneHue sl U3ydeHHs H30(epMEHTHOTO COCTaBa PACTCHUHN ITOTyYHIT METOT
anekTpodopesa B mosmakpuiaMuiHoM resie. OOHapyKUBaeMyIo MIPHU STOM KapTHUHY PacHOJI0KEHUs
30H M30()epMEHTOB Ha AJIEKTpodoperpaMme Ha3bIBAIOT U30(EPMEHTHBIM CIIEKTPOM.

Pabora ¢ u3odepmenTamu Tpedyer 0COOEHHO TIIATEIBHOTO COONIOAECHNUS BCEX YCIOBUM MPO-
BEJICHUS ANIEKTpo(opeTHIecKoro aHanmsa. Bo Bpems snmekTpodopesa reim, B 3aBUCHMOCTH OT
HaNpsHKEHHOCTH TOJIsI, B TOM WIIM MHOW CTENEHH, IPOrpeBatoTCs, OITOMY JIEKTpodope3TepMoa-
OMIBbHBIX ()EPMEHTOB MPOBOAAT MPH HU3KOM TemIieparype U HeOoNbIIoON cuiie Toka. [[is aHamu3a
UCTIOJIB3YIOT MO0 HEOUMILIEHHBIE TKAHEBBIE SKCTPAKTHI, TM00 OYHUILEHHBIE Tpernaparhl OeIKOB.

IIpuroroBjienue reseii. [lonrororneHHsie K padoTe MEKTPOPOPETUUESCKHUE TPYOKH UMEIOT
JIBa CJIOS TeJs: B BEpXHEM (KPYITHOIIOPUCTOM) IMPOUCXOIUT KOHLIEHTPUPOBAHHUE Pa3lesIieMbIX Be-
IIECTB, a B HWKHEM (MEJTKOIIOPUCTOM) - X Pa3fclICHHE.
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Ha tpyOku cHH3y Ha/leBalOT PE3WHKU M YCTaHABIMBAIOT BEPTUKAILHO B OTBEPCTHS HA MOA-
CTaBKe. 3aTeM IrOTOBST pabounii pacTBOP JUIsl IPUTOTOBJICHUS Pa3AEIIsAIOLIErO Iells.

I'enb nuist pa3aeneHust B mMEIOYHOM cpee umeeT cineayromuii coctas: (pH 7,5): 1 wacts pac-
tBOpa Aus (11 HCL 48 mu tpuc - okcumerunamuuomeTan 36,6 1, rerpameruidTiiienuamMud 0,23
M1, Boaa 10 100 mi); 2 gactu pactBopa (akpuiiamug 30 r N,N* — metunenoucakpunamua 0,8 1, Boga
1o 100 mun); 4 wactu pactBopa IICA (pactBop mepcynbdara aMMOHUs) (AMOHHIA HaICEPHOKHUCIIBINA
0,14 1, Boma 1o 100 mu); 1 gacte 1%-ro pactBopa kpaxmaina. Kpaxman He IpensaTcTByeT 3JIeKTPo-
(dbopeTudecKkoMy pa3aeleHUI0 OCITKOB.

CMech OCTOPOXKHO MEePEMEIINBAIOT U OBICTPO 3alUBAIOT B dMeKTpodopeTnyeckue Tpyoku. B
Ka)/1yI0 TpyOKYy HaJIMBAarOT 110 1 MJI resis, CBEPXY OCTOPOKHO 3aJIMBAIOT BOJIOM U OCTABJIAIOT CTOSATh
30-40 munyT. B TeueHue 3TOro BpeMeHU MPOUCXOIUT MoauMepur3anus resist. Konen nonumepusanuu
YCTaHABJIMBAIOT [0 00PAa30BaHHIO XOPOIIO BUAUMON IPAHUIIBI pa3ziesia MEKy TeJIeM U CII0OEM BOJIBI.

[Tocne monmuMepu3aui OCTOPOKHO BCTPAXUBAIOT TPYOKH JAJIS yAaeHUs BOJBL. 3aTeM B KaX-
Iyt TpyOKy mprimBaroT TouHo 1o 0,15 mur BepxHero remst. CBepxy relib 3aJIMBaIOT BOAOM, OCTO-
POXHO, YTOOBI HE TPOUCXOAMIIO CMEIIUBAHUS CIIOEB BOAIBI U redis. BepxHuil rens nuMeeT ciexyonuii
coctan: 1 wacts pactBopa «b» (11 HCL 48 mu1, Tpuc-okcuMeTHIIaMHHOIUMETaH 5,98 1, TeTpameTu-
myrunerauamud 0,45 Mo, Boma mo 100 mur); 2 gactu pactBopa «I» (akpmiamun 2,5 1, Boga 10 100
mi); 1 gacte pactBopa «/I» (pubodmasun 4 mr, Boga 1o 100 mur); 4 yactu pactBopa «E» (caxaposa
40 1, Boma 1o 100 mum).

B BepxHuii resib KpaxMail He BBOZSAT.

TpyOKu BHICTABISIOT HA COIHEUHBIIN CBET WM JTFOMUHECIICHTHBIN CBET AJis1 (OTOMOIMMEpPHU3a-
uuu. Yepes 20-30 munyT 00pa3yeTcsi 3aMETHO ONajeCUUPYIONINil BepXHuil reib. Boay u3 TpyOoku
VIAQISIOT OCTOPOXKHBIM BCTPSIXUBAHUEM.

Jlnst anexkTpodopesa Ha CTONOUKH HOMMAKpUIaMUAHOTO rens HaHocat 0,01-0,1 cv® (B 3aBu-
CHMOCTH OT OOIIIeH aKTUBHOCTH (DEPMEHTA) BHITSHKKH.

Onektpodope3 BeAyT B ekTpoaHoM Oydepe ( Tpuc 6r; munuH — 28,8 1; H2O — 10 1000
em®) ¢ pH= 8,3; nipu Hanpsixenuu 300-400 B, cune Toka 2,5 MA Ha KaskIyl0 KOJIOHKY, B TOCIIELY-
romue 0,8-1,1 gaca npu t= +2+6°C.

B kauecTBe MeTunka — 6poM}eHOIOBbII CHHUIA.

BrisiBnenue n3odepMeHTOB amuiIa3bl ocie 3MeKTpodopesarensb 3aauTh OXJIaxIeHHbIM 1%
pacTBOpOM Kpaxmaja, BbIAEpKaTh B XoJoAwibHUKE 30 MHUHYT JUJIs BBIABICHHS H30(hepMEHTOB
aMuiIa3 B BEPXHMX 30HAX Tejsl, TJe BO BpeMs 3JeKTpodopesa yacTh Kpaxmalla MOXKET pas3py-
HIMTHCS. 3aTeM pacTBOP Kpaxmana ciuTh. ['enb 3anuth 0,2 H arieTatHbIM Oy(hepoM U HHKYOHPOBATh
npu 37°C Ha BonsHoi Oane 10-20 munyT. Ilocine 3Toro OydepHblit pacTBOp CIHUTh, I'ellb TIPOMBIThH
BOJIOM M 3aJIUTh pacTBOpoM noaa. Kpaxman okpammBaetcsi B TeueHuu 2-3 MuHyT. [locie nposis-
JICHUsI HEOKPAIIIEHHBIX 30H aMUJIa3 pacTBOP UO/IA CIIUTh, T€JIb IPOMBITH BOJAOU U 3aJIUTh OTMBIBOY-
HOU CMECBIO.

Brerueptuth cxemsl sH3UMOTrpaMMm. [1o KOTUYecTBY U pa3MeNIeHHI0 HEOKPAIIEHHBIX OJIOC
Ha rene CyasT 00 n30(hepMEHTHOM COCTaBe aMIIIa3 IaHHOTO 00pasIa.

Onpenenenusie conep:;kanus suramuna C.
Tema: KonmnuectBeHHOE onpenenenrne ButamMmuna C.
Iean: PaccMoTpeTh B3aMMOCBSI3b BATAMUHOB, ()EPMEHTOB U TOPMOHOB.
O0beKThI HCCJIeI0BAHMS: TIPOYKThI IUTAHUS.
Omnbit 1. KonnuecTBeHHOE onpezienieHue coaepxanus Butamuia C B XBoe
COCHBI (€111, IIUITOBHUKE

KonnyectBeHHoe orpeneneHne acKOpOMHOBOM KHCIOTHI OCHOBAHO Ha peakiuu ¢ 2,6 —
nuxyopbenomnan0GeHonoM (CuHsA Kpacka). [1omp3ysck M3BMEHEHNEM OKpPACKH, IO KOJTHYECTBY
peareHTa, M3pacxoJ0BaHHOIO Ha OKHUCJIeHHE BUTaMHHa C, MOXHO OIpPENEIUTbh KOJIUYECTBO
BUTaMUHA B HCCIIEAYEMOM MaTepHare.

1. Bepyt Tounyto HaBecKy (1T xBou nim 0,1 r mIMNOBHUKA).
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2. OTMepHuBalOT COOTBETCTBEHHO 9 mul (in 9,9 mut B citydae munoBHukKa) 2%-ro p-pa co-
JITHOU KUCIIOTHI.

3. Pactuparor HaBecKy B CTyNKE C HIEMOTKONW OUTOTO CTEKJa, MOCTENeHHO 100aBiiss He-

OOJIBIIMMU MTOPLMSIMU OTMEPEHHOE KOJIMYECTBO P-Pa COMSTHON KUCIIOTHI.

BrICTpO OTGUABTPOBBIBAIOT B CYXYIO KOJIOY HECKOIBKO MII ITOJIYYEHHOM BBITSKKH.

5. OrmepuBaroT numeTkoi 3 M GuiIbTpaTa B KOHUYECKYIO KOJOY M OTTUTPOBBIBAIOT U3
oropetku 0,001 H p-poM cHHEH KpacKH JI0 CJIab0-pO30BOT0 OKPAIIMBaHUS, yICPKUBALO-
mierocst 30 cek.

6. Bpruncnsror koaudectBo ButaMuna C, 3Has, uro 1M 0,001H p-pa cuHel Kpacku cooT-
BetcTByeT 0,088 Mr ackopOMHOBOI KUCIOTHI (MOJIEKYJISIpHAs: Macca aCKOPOMHOBOM KHC-
710TeI=176, a -3 — 88T1). YUUTHIBAIOT pa3BeIeHUE U KOJUYECTBO HCXOAHOTO BEIIECTBA.

IIpumep: HaBecka xBon=94 mr (0,094 r — LIMIIOBHUK);

oOl11ee KOJIMYECTBO BOJIHOM BBITSKKU U3 HaBeCKU — 10 mi;

B35ITO BBITSDKKH Ha TUTPOBAHUE 3 MIL.;

nonuio Ha TutpoBanue 8,72 mu (munoBHUK) 0,001 H p-pa CHHEH KpacKH.

Torpaa conep:kaHnue acCKOpOMHOBOW KMCIIOTHI B UCCIIETYEMOM LHIUIIOBHUKE

COCTaBHUT:

OmnwIT 2. KonnuecTBeHHOE onpeeneHne coaepxanus Butamuaa C B

MPOIYKTaX MUTAHUS HOJOMETPUUYECKUM METOIOM

BspemmBator 1 r ucciaeayemMoro npoaykra U pacTHpArOT €ro B CTYIKE, JOOaBISIIOT S5 Ml
BOJIbI, HECKOJBKO Kamelb Kpaxmaiaa U HeMHOro 1% COJNSSHONW KHCIOTBHI IJii WHAKTUBALUU
(dbepMeHTa ackOpOMHOKCHIa3bl. B KauecTBe OKUCIUTENS UCITONIB3YIOT Mo, st ynoocTBa 5%-HbIi
pacTtBop ioma pazbaBistoT Bonoil B 40 pa3, npu 3toM nomyuator 0,125%-Hbili pacTtBOp, 1M
KoToporo cootBeTrcTByeT 0,875 MIr acCKOpOMHOBOIM KUCIOTHI. 3aT€M MPOU3BOAST TUTPOBAHUE STUM
pacTBOpOM i#oja HUcCcCienyeMOd >KUIKOCTH B CTYIKE 10 MOSIBICHHUS YCTOMYMBOTO CHHETO
OKpaIllMBaHUs KpaxMmaya, KOTOpO€ TOBOPUT O TOM, YTO BCSI aCKOPOMHOBAsI KUCIIOTAa OKUCIIUIIACK.
3amMeydaroT KOJIMYECTBO pacTBOpa Hoja, MOMIEAIIEro Ha TUTPOBAHUE U MPOU3BOIAT pacueT. s
ATOTO COCTABJISIIOT MPOMOPIINIO, 3HasA, uTo 1 mut 0,125%-Horo pactBopa oxa okucsiet 0,875 mr
ACKOPOMHOBOM KUCIOTHI. DTO MOXKHO MTOCMOTPETh Ha IpUMepe sI0I0Ka.

Ha tutpoBanue 1 r si6;0ka yuio 0,6 mi pactBopa ioga. CocTaBmsitOT MPOMOPIIUIO:
1 M fiotHOTO pacTBopa - 0,875 Mr aCKOPOMHOBOM KUCIOTHI

&

0,6 MJT -=======mmmmmmmmmmmeam X o e
0,6 - 0,875

X = mmmmmmmmmmmeeeee =0,525 (mr)
1

Urak, B 1 r si6510Ka conepxutcs 0,525 mr ackopOuHoBo# kuciotel. Torga B 100 r si6moka
coaepxutcs 0,525-100=52,5 (Mr) akcKOpOMHOBOM KUCIIOTHI. JlaHHBIE 3aHOCSATCS B TAOIHITY:
Hccnenyemslii IpOIyKT Conepxxumoe Buramuna C ( mr )

B | r npoaykTa | B 100 r npoaykTa

[TorydyeHHble pe3yabTaThl aHATU3UPYIOT, CPABHUBAIOT MEXAY COO0OW M € CYTOYHOI
noTpeOHOCThIO opranu3ma B Butamune C, paBHoit 50 - 70 mr.

B xoze pabGoThl ycraHaBiIMBarOT coaepxkaHue BUTaMuHa C B pa3iMuYHBIX MNPOAYKTAX
MIUTaHMs, a TAKKE YMEHBIIEHHE €r0 COJIEPKaHuUs IIPU BapKe U JI0JITOM XPAHEHHUU.

OmnpenesieHue kejie3a B NPOAYKTAX NUTAHUS.
Oo6opynoBanue: npubop s OyMakHOM XpoMaTorpadguu (kamepa UM CTaKaH C KPBIIIKOMN),
KalmuJuIIphl, XpoMaTorpaduueckas Oymara, crekia pazmepom 5x15 cm, crakanbl Ha 100 mi,
CTEKJITHHBIC MTAJI0YKH, BaTa, CTYIKa, IECTUK, XpoMarorpaduueckas u GuibTpoBaibHas Oymara,
IyJIbBEPH3ATOP.
PeakTuBbi: pactBop FeCls (1%), pactBop rekcaranodeppata (1) kanus Ks[Fe(CN)e] (10%),
C2HsOH, HCI (pa36. B 2 pa3a), kpaxmai wiu Al2O3.
O0beKThI HCCIeI0BAHUS: I0JIOKO, ME/I, IOKOJIAM, TPEUKa U IPYTUe MPOTYKTHI.
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Xoa padoTbl

OnpiT 1. O6Hapyxenue nonos Fe3* Meromom 6ymaxkHoi XxpomaTorpaduu

1 yaliHyI0 JOXKY pacTUTEIbHOTO CBIPhA pa3MelibualoT B cTynke ¢ 10 miu BOIbI U
bunbTpytor. OWIBTPAT yHapuBamOT 10 00beMa 2 M (TOTOBST 3apaHee). [ OTOBAT MOJIOCKH
buipTpoBabHOK OyMaru 10x3 cMm s Kakoro Buaa pacteHus. OTMeUaroT CTapTOBBIC TUHUU
Ha pacCTOSHUM | cM OT HMXKHEro Kpas nosiocku. Hanocar xanuinnspom Ha Oymary pacTtBop
FeCls u psgom, Ha paccTossHuu 1,5 ¢M OT MepBOro MITHA, HAHOCAT APYTUM KamUJUIIPOM
UCCIIelyeMbId pacTBOp (Hampumep, COK si0JI0Ka, MeJ, HIOKOJIa] Ha KOHYMKE HOXKa, PacTBO-
peHHbI B 2 Mi Bojubl). [lomemator Oymary B mpuOop, coaepKaniuii cMech pPacTBOPHUTEIICH:
CHUPT, COJNsiHasg Kuciota (pa3d. B 2 pa3a) B cCOOTHOIIEHUHU 1:4 Tak, 4TOOBI cMeCh Kacallach
HUDKHETO Kpas Oymaru, Ho Obljia He Bbllle cTapToBoi nuHuu. Yepe3 30 MuHyT Oymary q0oCTaroT
u3 npubopa M oOGHApykUBAIOT HOHBI Fe3* ompeickuBanmeMm wu3 mymbBepusatopa (10%)
pactBopoM rekcanuanodeppata (1) kamus. ITpu vanmunn Fe* mosBiseTcs cuHee oKkpalIuBaHue
- oOpazyeTcs OepiMHCKas J1a3ypb.

OmnpiT 2. [IpuroToBieHue MmIacTUHOK AJisi TOHKOCHOWHOU xpoMartorpaduu (TCX).

Buumanue! [1nacTuHBI MOKHO TOTOBUTDH 3apaHee U UCIOIb30BaTh JJIs SKCIIEPUMEHTA
B ombiTe Ne 1 wiaM Ha 3aHATUM HAy4YUThCAd TOTOBUTH IIJIACTUHBI ISl JalbHEHIINX
sKcriepuMeHTOB. CMEmMBalOT B CTaKaHE HEMHOTO Kpaxmajia (WM OKCHAAa AJIIOMHHUS) C
STUJIOBBIM CIHPTOM, YTOOBI MOJNy4YHJIach TOMOTeHHas Macca (0 KOHCHUCTEHIUU TecTa A
0J1a/1beB). BBUIMBAIOT MOJYYEHHYIO CYCIIEH3MIO Ha CTEKJIO U, CJierka MoKadyuBas IUIACTUHKY,
TOOMBAIOTCSI PABHOMEPHOTO paclpeiesIeHUs] CyCIEeH3MH 10 BCEil MIaCTUHKE (CTEKIIO JepKaTh
TOJIBKO 32 Kpasi).

[InacTUHKY ¢ HaHECEHHBIM CIIOEM PACIOJIaraloT CTPOTO TOPU3OHTAIBHO, YTOOBI CIOU
MOJIYYHJIICS POBHBIN, U OCTABISAIOT ISl CYIIKU (MOXHO B CYyIIMJIBHOM IIKaQdy).

OnblT 3 Onpeoenenue cooepicanus sxene3a Memooom homomempu

Metol OCHOBaH Ha HM3MEPEHUM WHTEHCUBHOCTH OKPAacKd pacTBOpa KOMILIEKCHOTO
COEIMHECHHUS TPEXBAJICHTHOTO JKele3a ¢ rekcarnunanopepparom kamust Ka[Pe(C1>0s].

Anmnaparypa, peakTuBbl U MaTepuaibl: potoanektpokonopumerp KOK-MIT nnm apyrux
MapoK; KIOBEThI, 1 =2 cM, 2 mT; KoIObI MepHbIE BMECTUMOCTHIO 100 MIT; MUIETKH BMECTUMOCTHIO
1, 2,5, 10 m; puiabTpsl 00€3307€HHBIC, CUHSIS JICHTA; OCHOBHOM CTaHIapTHBIA PaCcTBOp XKeje3a —
0,1 r/am3; kanuii skene3nCcTo-CUHEPOAUCTHIH — 10 %-Hblit pacTBOp; Mepekuch Bogopoaa — 30 Y%-
HBIN pacTBOp; cepHas kucnoTta — 100 r/i.

Iocmpoenue 2padyuposounozo zpaguxa. B ceMb MepHBIX KOIO BMecTHMOCTBIO 100cm®
BHOCAT 0,5; 1,0; 1,5; 2,0; 2,5; 3,0cM® OCHOBHOTO CTaHIapPTHOTO PacTBOPa kerne3a. B kakyro Konby
no6asnsor 5 cm® pactBopa HCI; oany xammo pactsopa H202; 4em® pactBopa Ka[Pe(CM)s] u
JIOBOJIAT IO METKH TUCTUIUTMPOBAHHOW BOJOM.

PacTtBOp cpaBHEHUS TOTOBAT O6€3 10OaBIEHHS pacTBOpa Kelnesa.

Uepes 30 MUHYT U3MEPSIOT ONTUYECKYIO IUIOTHOCTh HAa (POTORJIEKTPOKOJIOPUMETPE MPHU
muHe BOTHBI 600 UM (KpacHBI cBETODUIBTD).

OnpedeneHnue cooepicanusi JHcene3a 8 8UHe Memooom Gomomempuu

BuHO QUIBTPYIOT uepes cKiamdaThiii GuisTp. B 3 MepHbIe K00 BMecTHMOCTBIO 100cM®
OTOMPAOT TTHTIETKOM HO 5 cM° BHHA. B kavkIyro kKonby 06aBsrot 1o 5 eM° pacteopa HCI, onry karmmo
pactBopa H202, 4cm® pactopa Ka[Fe(CN)g]. JIoBOAST 10 METKH IMCTHITMPOBAHHON BOJIOH.

PacTBOp cpaBHEHHUs TOTOBSAT TakK e, HO 0e3 mobanienust pactBopa Ka[Fe(CN)g).

Uepes 30 MHMH M3MEPSAIOT ONTHYECKYIO IUIOTHOCTH IOJYYEHHBIX pacTBOPOB Ha
doTosnexTpokonopuMeTpe npu JuiHe BosHBI 600 HM (KpacHBI cBeTOQHIBTP). ONTHYECKYIO
IUIOTHOCTB Ka)KIOI0 pacTBOpa U3MEPSIOT 3 pa3a U HaXOIAT Acp.

ITo TpaayrpoBOYHOMY TpadHKy ONpEIENIOT KOHIIEHTPAITHIO JKefe3a (MI/IM°) B HCCITeTyeMbIX
pacTBOpax.

Pacuem pezynomamos ananuza. KoHueHTparmio »xeseza B 00pasiie BUHa (MI/J1) pacCUUTHIBAIOT
1o opmyie: Crex= Cre* (Vi / V),

r7ie Cre — KOHIIGHTpAIHS JKelie3a, HaiiIeHHas 10 IPaynpOBOYHOMY TPaduKy, MI/IM:;
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VK — BMECTUMOCTh MEPHOMU KOJIOBI, om®:
Vg — 00BeM HCCIIeIyeMoro oopasiia BUHA, B3ATHINA Ha ONpe/eNeHue, CM .

4 ®OPMbI OTYETHOCTH 11O MPAKTUKE

Onenka 3HAaHWH, YMEHMH, HAaBBIKOB, XapaKTEpU3YIOMIasg dTanbl (OPMHPOBAHUS
KOMIIETEHIIMH IPOBOAUTCA B (hopMe TEKyIEH U IPOMEKYTOUHON aTTECTaLUH.

K KOHTpOIIO TeKyle ycrneBaeMOCTH OTHOCATCS IIPOBEPKA PYKOBOJIMUTEIEM IPAKTHKH
3HAHUM, yMEHUH M HaBBIKOB OOYYalOUIMXCS INPU OLEHKE OTHEIbHBIX JTaloB padoTHI,
¢ukcupyembix B qHeBHUKE. [1o pe3ynbTaraM NpakTUKU CTYICHT CAAET OTYET (MpUIIOKeHue A) U
JTHEBHUK B MUCbMEHHOU (hopMme (IpusioxkeHue b) u 3aBepeHHbll pyKOBOJUTENEM IPAKTUKH.

[TpomesxyTouHas aTTecTanus IPOBOIUTCA B (hOpME 3aUeTa MOCe 3aBepIICHUS TPAKTHKH.

K 3agery momyckarTCs CTyNEHTBI, IPaBWIbHO BBINIOJHUBIIME BCE 3aJaHUS B
COOTBETCTBUH C KaJCHJAPHBIM IJIAHOM MPAKTHKH (Kak 0a30BbIE, TaK U U CAMOCTOSITEIbHOMN
npopaboTku), opopmuBlIMe oTyeT. IlpW moaBenEeHUM HTOrOB MPAKTHKH IMPUHUMAIOTCS BO
BHHMAaHMUE:

- COOTBETCTBUE PE3YJIbTATOB IPAKTUKN UHAUBHUIYAIbHOMY 33JIaHUIO;

- CBOEBPEMEHHOCTD 3aAIIOJIHEHMS U C1a4y JHEBHUKA U OTYETA 110 IIPAKTHUKE;

- ATHALMATUBHOCTb, TBOPYECKAsi aKTUBHOCTb U CAMOCTOSITEJIBHOCTD CTY/IEHTA;

- IMOJIHOTAa M KayecTBO JOKJIaJa IO pe3ysibTaraM Y4eOHOH NpaKkTUKU Ha HMTOrOBOM
KOH(epeHIIUH.

[To uToram mMpakTHUKU PyKOBOJAUTEIEM MMPAKTHKH Ha OCHOBAaHUU OTUYETA U COOECEJOBAHMUS
CO CTYZICHTOM BBICTaBJISIETCS OLIEHKA «3aYTEHO / HE 3aUTEHO».

5 IMJAKTUYECKHUE MATEPHUAJIBI 1JIs1 KOHTPOJISA (CAMOKOHTPOJIA)
YCBOEHHOI'O MATEPHAJIA

5.1 OneHo4HbIE CpeacCTBa, MOKA3aTECJIH U KPUTCPUHU OLICHUBAHUSA KOMIIeTeHIIUii

HNupexce
KOMITe- Ouenounoe IToxa3arenn Kpurepun ouennBanus
Cpe/iCTBO OlLleHUBAHUS c(hopMHUPOBAHHOCTH KOMIIETEHIH
TeHIUH
YK-1 CobecenoBanue Huzkuit CTtygeHT OTBE4YaeT  HENpPaBWIBHO,
VK-8 (HEeyJOBNIETBOPUTENBHO) | HEYETKO U  HEYyOEOUTENIbHO, JaeT
[K-2 HeBepHbIE (OPMYIHUPOBKH, B OTBETE
OTCYTCTBYET Kakoe-1100
IIPEJICTaBICHHUE O BOIIPOCE
[Toporossiii CtyneHT OTBEYaeT  HEKOHKPETHO,
(ynoBneTBOpuTeNnbHO) | cmabo  apryMEHTHPOBAaHO U HE
yOeIUTENbHO, XOTS U UMEETCsl KaKoe-
TO MPEACTABIEHUE O BOIPOCE
bazoBrrit CryneHnt OTBEYaeT B eJI0M
(xopor0) MPaBUIBLHO, HO HEJOCTAaTOYHO MOJIHO,
YETKO U yOeIUTEIhHO
Bricoknii CraBuTCs, €Ciy MPOJIEMOHCTPUPOBAHDI
(0TIHMYHO) 3HaHKE BOMPOCa U CaMOCTOSATEIbHOCTh
MBIIUICHUS, OTBET COOTBETCTBYET
TpeOoBaHUAM MPaBUIILHOCTH,
MOJIHOTHI M ApTYMEHTUPOBAHHOCTH.
YK-1 JIHeBHUK Huzkuii JlneBHMK He oOQOpMIEH WIH €ro
YK-8 (HEeyIOBJIETBOPUTENHHO) | OPOPMIICHHE  HE  COOTBETCTBYET
[1K-2 MPABWJIAM BEJICHUS JTHCBHUKA.
IToporosslii HMeroTcs CylecTBeHHbIE
(YIOBJIETBOPUTENLHO) | OTCTYIUICHHS OT TPEOOBAHHM K
BEJICHUIO THEBHUKA. B yacTtHOCTH!
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paboThI B 1a00paToOpun COTJIACHO
HOJTY4YEHHOMY 3a/IaHHIO OCBEIICHBI
JIMIIB YaCTHYHO; JOMYIICHbI OIINOKU
B (haKTUYECKHU TTOTyYCHHBIX
pe3ynbTaTax; OTCyTCTBYET
3aKJIFOUCHHE CTYJICHTA I10 MTPAKTHUKE.

bazoBsiii (xopor1io)

OcHoBHBIE TpeOOBaHUS K AHEBHUKY H
€ro 3allliTe BBIOJHEHBI, HO MPU 3TOM
JIONyLIEHbl HEAOUYETHL. B yacTHOCTH,
MMEIOTCS HETOYHOCTH B H3JIOKEHUU
MaTepuaia; OTCYTCTBYET JIOTMYecKas
MOCJIEZI0BATEIBHOCTD B CYKICHUSX; HE
BBIEP)KaH 00bEM paboT 3a JIeHb
ONMHCAHHUA B JHEBHHUKE, HMEIOTCS
yOyleHus: B opopmIIeHUH.

Bricokuii (0TIMYHO)

BeimonHensl  Bce  TpeOOBaHUS K
HANMCAaHUIO W 3allUTe JHEBHUKA!
omucaHbl paboThl B JabopaTopuu
COIJIACHO  TIOJMYYEHHOMY  3aJlaHHIoO;
U3JI0KCHBI (PAKTHYECKH IOJTyYCHHBIC
pe3yabTaThl B XOJE TMPOXOXKACHUS
NPAaKTUKH; uMeeTcs MOJTHOE
3aKIIIOYCHHE CTYJEHTa IO NPaKTHKE,
BbIJIep)KaHa JOpMa BeJICHUS JTHCBHUKA,
coOtoieHbl TPeOOBAaHUS K BHEIIHEMY
0(OPMIICHHUIO.

YK-1
VK-8
[1K-2

Otuyer

Huzkuii
(Hey1OBJIETBOPUTENHHO)

CTyleHT He MPeIOCTaBWII OTUET, MU
MPEeIOCTaBUI  OTYET, B KOTOPOM
HapylleHa TIOCIIeAOBaTeIbHOCTE U
JOTUYHOCTh  TEKCTa; OTCYTCTBYIOT
[eNnble MyHKTHI TUTaHA, O4YeHb cado
PacKphITO COJEp)KaHUE 3aJaHus; HE
npeAcTaBieH (WIM TIPEACTaBICH He
MOJIHOCTBIO)  aHAIU3  MOJNYyYEHHBIX
JAaHHBIX; OTCYTCTBYIOT HEOOXOIUMBIC
rpaduKy,  PUCYHKH, CXEMBl U
dotorpaduu. Takoil OTYET ITOJDKEH
OBITh MOJTHOCTBIO UCIIPABIICH.

[ToporoBbiii
(YIOBIIETBOPUTEIHHO)

NMmeroTcs cyliecTBeHHbIE
OTCTYIUJICHUSI OT TPEOOBaHMI K
odopmiieHHIo oT4eTa. B yactHOCTH:
paboTa B J1abOpaTOPUU COTIACHO
MOJTy4€HHOMY 33JJaHUI0 OCBELIeHA
JIMIIB YaCTUYHO; JOMYIIEHbI OIINOKU
B (DaKTHYECKH TTOTYICHHBIX
pe3yJbTaTax B X0A€ MPOXOXKICHHS
MPAaKTUKH WX TIPU OTBETE Ha
JIOTIOJTHUTEIIBHBIE BOIIPOCHI;

Ha 3aIllUTe OTYETa OTBET IOJHBIMN, HO
IIPU TOM JIOTYIIIEHA CYIECTBEHHAs
omunOKa, WK OTBET HEMOJHBIH,
HECBSI3HBIN.
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bazoBsiit (xoporio)

OcHoBHBIE TPEOOBaHMS K OTUETY U €ro
3alUTE BBINOJHEHbI, HO MPHU 3TOM
JIONyLIEHbl HEAOUYETHl. B yacTHOCTH,
MMEIOTCS HETOYHOCTH B W3JI0KEHUU
Marepuana, OTCYTCTBYET JIOrMYecKas
IIOCJIEI0BATEIBbHOCTh B CYK/ICHUSIX; HE
BbIIEp)KaH OOBEM OTYETA; MMEIOTCS
yIoyiieHus: B opopmiieHuw,

Ha 3alIUMTe OTYeTa OTBET IIOJHBIM U
MIPaBUJIbHBII Ha OCHOBaHUH
U3YYEHHBIX 3HAaHMM U  yMEHUU;
MaTepuanl MU3JI0)KEH B OIpPEAeIICHHON

JIOTHYECKON MOCJIEI0BATEIBHOCTH,
Opd  3TOM  JIONYIICHBI  JIBE-TPHU
HECYIIECTBEHHBIC OINOKH,

HUCIIPABJICHHBLIC 8(0) Tp€6OBaHI/IIO
npenoaaBaTeisd

Bricokuii (0TIMYHO)

BeimonHensl  Bce  TpeOOBaHUS K
HalMCaHUIO H  3alluTe  OT4YeTa:
omucaHbl paboThl B JabopaTopuu
COIJIACHO  TIOJNYYEHHOMY  3aJlaHUIo;
U3JI0KCHBI (PAKTHYECKH I10JTyYCHHBIC
pe3yabTaThl B XOJE TPOXOXKACHUS
NPaKTUKH; uMeeTcs MOJTHOE
3aKIIIOYCHHE CTYJEHTa IO MPaKTHKE,
BbIIep)kaHa (opMa BeIeHUS OTYeTa,
coOroieHbl TpeOOBAaHUSI K BHEIIHEMY

odopmIienuto,
Ha 3alllUTE OTYEeTa OTBET MOJHBIA U
MPaBUJIbHBII Ha OCHOBaHUU

W3YYEHHBIX 3HAaHMM W  yYMEHUU;
MaTepuajl U3JI0)KEH B OIpPEACIICHHOU

JIOTHYECKOU MTOCJIEJOBATEIbHOCTH,
JIUTEPaTyPHBIM SI3BIKOM; OTBET
CaMOCTOSITEIIbHEIN.

5.2 IlpoMe:kyTOUHasi aTTecTalUsl CTY/IECHTOB 0 PAKTHKe
IIpomexxyTouHass arrecranys sBISETCSA IPOBEPKOW BCEX 3HAHMM, HABBIKOB U YMEHUH
CTYJI€HTOB, NMPUOOPETEHHBIX B IMpOLIECCe MPOXOXKACHUS MPakTUKU. DOopMoN NMPOMEKYyTOUHON

aTTCCTAllUU I10 ITPAKTHUKE ABJISICTCSA 3a4€T C OLICHKOM.

21.]'[5{ OLCHUBAHUA PE3YJIBTATOB MPOXOXKACHUS IMMPAKTUKU IIPUMCHACTCA CIICAYIOIINEC KPUTC-

pyur OUCHHUBAHUA.

O1eHKa «3a4TE€HOY» BBICTABIISETCS CTYICHTY, €CIU:
® BBIMOJHUJI B CPOK M HA BRICOKOM YPOBHE BECh 00BhEM pabOThI, TPeOYyEeMBI MPOTpaMMOi

IMPAKTHUKHU,

® BJIAZACCT TCOPCTUYCCKUMH 3HAHUSAMU HA BLICOKOM YPOBHC,
¢ YMCCT NPABUIIBHO OMPCACIIATL U B(I)q)eKTI/IBHO OCYIICCTBJIATH LCJIN U 3aa4U UCCIICIOBA-

HUS,

® TIPOSABIISIET B pabOTE CaMOCTOSITEIBHOCTD, TBOPYECKUN MOAXO]I, BEICOKHI YPOBEHB 001IEH
U Ipo(eCCUOHATBHON KYJIBTYPBI, MyHKTYJIbHOCTD,

unu.

®  BBITNIOJHWI B CPOK BECh 00BEM paboThI, TpeOyeMbIl IPOrpPaMMON MTPAKTUKH;
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® [POSBISIET MHUIMATHBY B paboTe, HO MPH 3TOM B OTJAEIBHBIX CIydasX JOIyCKaeT He3Ha-
YUTENbHEIE OIIHOKH;

®  BJAJICCT TEOPETHUECKUMH 3HAHUSIMHU, IIPH ATOM MOTYT OBITh JOMYIICHBI HECYIIIECTBEHHbIE
OLIMOKH, UCIPABJICHHBIE 110 TPEOOBAHUIO PYKOBOJUTEIIS.
O1neHKa «HE 3aYTEHO» BBICTABIISETCS CTYACHTY, €CIIH:

e  HE BBHIIOJHII HAMEUYEHHBI 00BbeM paboThl B COOTBETCTBUHU C MPOTPAMMON MPAKTUKH;

e oOHapyxui cinaOble TEOPETHYECKHE 3HAHMSA, HEYMEHHE MX MPHUMEHSTH JJIS pealn3aluu
NPaKTUYECKUX 3a/a4;

® [IPOAEMOHCTPUPOBAT HEAOCTATOYHO BBICOKMM ypOBEeHb 0OLIeH M MpodecCHOHANbHOM
KyJbTYpPbI, HapyllaJl 3TUYECKHE HOPMBI MIOBEJEHUS U MIpaBUiIa BHYTPEHHETO PACIIOpsIKa
opraHu3anuu — 0a3bl IPAKTUKH;

e  He yMeeT aHaJIU3UPOBaTh PE3yJIbTAThl UCCIIENOBATENbCKON AEATENbHOCTH;

® BO BpeMsl IIPOXOXKJEHHS MPAKTUKH HEOJHOKPATHO MPOSBISUT HEAUCIUIUIMHUPOBAHHOCTD
WIN HU3KYIO aKTUBHOCTb (HE SIBJISUICS HA KOHCYJIbTALlMK; HE MPEABbSBISII PYKOBOIUTEIIO
OTUYETHOCTH 10 3Tanam padoThl B Ha3HAYEHHBINA CPOK);

® OTCYTCTBOBAJ Ha 0a3e MPaKTUKK 0€3 yBaXKUTEIbHOWU IPUUNHBI,

e HE cJaJl B yCTAaHOBJICHHBIE CPOKU OTYETHYIO JJOKYMEHTALUIO;

e HE NMPEeIOCTAaBWII IOKJIA]] HAa OTYETHOW KOH(EPEHIIMU WM MPEIOCTaBIII TOKIIAI, HE COOT-
BETCTBYIOIIUNA KPUTEPUSIM.

5.3 TunoBbie KOHTPOJIbHBbIE 32/1aHNUSI WJIH HHbIE MATEPHAJIbI, HE00X0AUMBbIE 1JIsl OLeHKHU
3HAHHUI, YMEHHUIi, HABBIKOB, XapaKTePHU3YIOIIMX 3TANbl ()OPMUPOBAHUS KOMIIETEHIUI B
npouecce NPOXoKAeHUs MPAKTUKH

[lepen npoBeneHNEeM HayYHBIX MCCICIOBAHUN CTYIEHT MPOXOAUT cOOeCceI0BaHHE TI0 TEX-
Huke 6e3omnacHoctu. [1o pesynbpraram cobece1oBaHuUS 3aNIOTHAETCS KypPHAI IO TEXHUKE Oe3omac-
HocTU. CTyZIeHTHI HE IPOIIe/ e cobeceJoOBaHUE K 3Taly MCCIIeI0BaHUMN HE JOIMYCKalOTCS.
Bonpocsl nu1s codecenoBanus
1. CrocoObl MOATOTOBKM XUMHYECKOM MOCY/Abl K AKCIIEPUMEHTY WM aHanu3y. Mororue
COCTaBbI U CMECH.
KoHcTpykuus u npuHIun paboTsl TepMoOCTaTa.
KoHcTpykuus ¥ npuHIMI paboTsl mpudopa s d1IeKTpodopesa.
KoHcTpykuus u npuHIMO paboThl CYHIMIBHOTO MIKada U HeHTpUdyru.
KoHcTpykuus 1 npuHIun paboTs! poToMeTpa.
[IpaBuna noxxapHoit 6€30MaCHOCTH B TaOOPATOPUH.
[TpaBuna 351eKTpoOE30MacHOCTH B 1a00paTOPUH.
XpaHeHHe XMMHUYECKUX PEaKTUBOB B J1a00paTOpUH.
[TpaBuiia XpaHEHHS MOXKAPOONACHBIX PEAKTUBOB.
. IIpaBusia paGoThI C KUCIIOTAMH U HIEI0YaMHU.
. PaboTa ¢ nerkoBocmaaMeHSIOIMMHCS KUIKOCTIMU (JIBXK).
. Pabora ¢ TBepapIMHU BellECTBAMH.
. PaboTa ¢ s110BUTHIMH Ta3000pa3HBIMU BELIECTBAMHU.
. DKcuTyaranys 6aJlJIoOHOB M COCYJI0B, pabOTaIOLIUX MO/1 JaBICHUEM U BaKyyMOM.
. IlepBast momo1s IpHU OTPABICHUSIX.
. IlepBas momMo1p npu 0Korax.
. Ilepedenp M0OKapoOOMACHBIX BELIECTB, UCIOIb3YEMBIX B Ja00OpaTOPUH.
. IlepeueHs B3pHIBOOMACHBIX BELIECTB, UCIOIb3yEMbIX B J1a00paTOPUH.
. Kinaccudukanus sioBUTHIX BEILIECTB.
. OCHOBHBIE METOIbl U METOJUKHU UCCIIEJOBAHMS.

CoNoORAEWN

NRPRPRRRPRRRRERRE
CQOWONOOUDMNWNEO

K 3agery nomyckaroTcst CTYyJEHTHI, IPABUIIBLHO BBIOJHUBILNE BCE 3aJJaHUS B COOTBETCTBUU
C KaJICHIApHBIM IUIAHOM TPAaKTUKU (KaK 0a30Bble, TaK W JUISI CAMOCTOSTEIBHOM MPOpabOTKH),
o(opMIICHHBIE B BUJIE OTUETA.
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IIpumep KaJIeHAAPHOI0 MJIAHA BHINOJHEHHbIX pa00T
Ne Tema uccnenoBanus [ara
1 | Onpenenenne BuramMuHa C B IpOayKTaxX ONUTAHMUSL.
2 | Ompenenenue xene3a B IPOAYKTaX MUTAHUS.
3 | BausiHHe TsDKENbIX METAUIOB Ha YACTIbHYIO AaKTHBHOCTD
Karaja3 KyJbTYPHON U JTUKOPACTYIIEH COU.
4 | BnusiHME TSDKENBIX METaUIOB Ha MHOXECTBEHHBIE (POPMBI
Karaja3 KyJbTYPHON U JTUKOPACTYIIEH COU.
5 | BiusHue TSDKENBIX METaUIOB HA YJENbHYIO AKTUBHOCTh
MEePOKCHIa3 KYJIbTYPHOM M IUKOPACTYIICH COM.
6 | BiusHue TSKENbIX METAUIOB HAa MHOXKECTBEHHBIE (HOPMBI
NIEPOKCH/Ia3 KYJIbTYPHOM M IUKOPACTYIIEH COMU.
7 | BiusHue TSDKENbIX METalIOB Ha YJNENbHYIO aKTUBHOCTh
pubOHYyKJI€a3 KyJIbTYPHOU U JUKOPACTYILEH COU.
8 | BiusHue TSKENbIX METAUIOB HAa MHOXKECTBEHHBIE (HOPMBI
puOOHYyKII€a3 KyJIbTYPHON U JUKOPACTYILIEH COU.
9 | BiusHue TSDKENBIX METaUIOB Ha yNIEIbHYIO aKTUBHOCTh
aMuJIa3 KyJbTYpHOU U AUKOPACTYLIEH COou.
10 | BausiHMe TSDKENBIX METalIOB Ha MHOKECTBEHHbBIE (DOPMBI
aMuJIa3 KyJbTYpHOM U AUKOPACTYLIEH cou.
11 | BausiHMEe TSKENbIX METAIJIOB Ha YICIbHYIO AaKTUBHOCTD
3cTepa3 KyJIbTYPHOU M AMKOPACTYIIEH COM.
12 | BausiHue TSDKENbIX METallIOB Ha MHOXECTBEHHbBIE (DOPMBI
ACTepa3 KyJIbTyPHOU M JUKOPACTYIIEN COM.

Conep:xaHue 3anMCH B JHEBHHKE
- KpaTKO€ OIMCcaHue padoT B TaOOPAaTOPHH COTIIACHO MOTyYeHHOMY 33JaHHIO;
- (hakTHUECKH MOTYUYEHHBIE PE3YIbTAThI B X0/1€ IPOXO0KACHUS TPAKTUKU;
- 3aKIJIFOYCHHE CTY/ICHTA T10 MPAKTHKE.

TpeGoBaHusl K COCTABJIEHHIO 0TYETA O MPOXOKAECHUH NPAKTHKH

1. B xo/e NpakTUKU CTYJI€HT COCTABISET UTOTOBBIA MUChMEHHBIHN oTdeT. L{enb oTuera —
MI0Ka3aTh CTETICHb MOJHOTHI BHIIOJIHEHHUS CTYIEHTOM IPOTPaMMBI U 3aJJaHUi YIeOHOH MPaKTHKU
1o paboTe ¢ pa3InYHbBIMU UCTOYHUKAMU UH(POPMAIUH.

2. OTyeT MOKeT BBINOJHATHCS BCEH TPYINON CTYAEHTOB WM OTJENIbHON OpHranoii (B co-
ctaBe 2-3 4yel.).

3. O6wem otuera — 5-15 crpanun 6e3 npusoxeHus. TabnuIbl, CXeMBbI, TUarpaMMsl, 4ep-
TEXH Pa3MENIAloTCsl B MpHiIoKeHHH. CIHCOK JIOKYMEHTOB, JINTEPaTyphl, HOPMATUBHBIX W WH-
CTPYKTHBHBIX MaT€pHaJiOB B OCHOBHOM 00bE€M OTYETa HE BKIIIOYAIOTCS.

4. OT4eT 0 MPAKTUKE JIOJDKEH COACPIKATh:
TUTYJIbHBIN JIUCT;
WH/IMBUyalIbHOE 33JaHie Ha yUeOHYI0 PaKTUKy (mpuioxeHue B);
orJaBJeHHE (CO/IepIKaHue);
OCHOBHYIO 4acTh (M3JI0KEHHE MaTepuaia Mo pasjieiaM B COOTBETCTBUHU C 3aJlaHHEM);
OcHOBHas 4acTh JOJDKHA OTPaXKaTh NEATENFHOCTh CTYJCHTA B MEPHOJ MPAKTHUKU U BKIIOYATH!
TeMa UCCIIeI0BAaHMs, aKTyalbHOCTh Pa0OTHhI, IIETb U 337a4H, IUTEPaTypHBII 0030p, ONKMCcaHHe Ma-
Tepraia ¥ METOJIOB UCCIIOBAHMSI, aHATN3 B O0CYXKJICHUE dKCIIEPUMEHTAIBHBIX JAHHBIX U BbI-
BO/JIBI.

® TPUIIOKEHUS (MpU HATMYHUH);
® CIMCOK MCIOJIb30BaHHBIX HCTOYHUKOB (HOPMAaTUBHBIE IOKYMEHTBHI, CIIELIUAJIbHAS JINTE-
paTypa u T.II.).
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5. Otuer mo MpakTUKEe JOJDKEH OBITh HaOpaH Ha KOMIIBIOTEPE U TPABUIIHLHO 0()OPMIICH:

e oTueT 0(hOpMIISIETCS B IMEYATHOM BHUJC HA OJHOW CTOPOHE CTaHAAPTHBIX JTUCTOB (HOp-
Mata A4;

e ot ieBoe — 3,0 cm, ipaBoe — 1,5 cM, BepxHee u HikHee — 1o 2 cM, mpudT Times Ne
14, paccTaHoBKa epeHOCOB aBTOMAaTHYeCKas. BrlpaBHHBaHKE TEKCTA MO MIUPUHE;

e HyMepalus CTpaHMI] CKBO3HAs, HAUMHAS CO BTOPOM CTPaHUIIbI (TUTYJIBHBIH JIUCT HE HY-
MepyeTcs).

® B OIUIABJICHUU JIOJDKHBI OBITH YKa3aHbI BCE Pa3elibl U MOPA3AeIbl OTYETA U CTPAHUIIBL,
C KOTOPBIX OHU HAUMHAIOTCS;

® pazjenbl U MOJIpa3zelibl 0TUeTa JOJKHBI ObITh COOTBETCTBEHHO BBIJCNICHBI B TEKCTE;

e oO0s3arenpHa CIUIOUIHAS HyMepalus CTPaHUL, TaOIul, PUCYHKOB M T.O., KOTOpas
JIOJI’KHA COOTBETCTBOBATH OTJIABIICHUIO;

e OT4eT OpPOUIIOPYETCs B MAIIKY;

® OTYET IMOAMKUCHIBACTCS CTYACHTOM M PYKOBOJIUTEIIEM MPAKTHKU HA TUTYJIHLHOM JIUCTE.

6 IEPEYEHh TH®OPMAILIMOHHBIX TEXHOJIOT U

NudopmanonHbie TeXHOJIOTUU — 00y4eHHEe B AIIEKTPOHHON 00pa3oBaTENbHON cpele ¢
LEIbI0 PACHIMPEHMs] JIOCTyma K o0Opa3oBaTeNbHBIM pecypcaM, YBEIHYECHHS KOHTAKTHOTO
B3aUMOJICHCTBUSL C IPENoJaBareieM, OCTPOCHUSI MHIAMBUYAIbHBIX TPACKTOPUN MOATOTOBKH,
00BEKTUBHOT'O KOHTPOJISI U MOHUTOPUHTA 3HAHUH CTYJEHTOB.

B oOpazoBatensHOM Tpoliecce MO  JUCIUIUIMHE HCIOJB3YIOTCS — CIEAYIOIINe
WH(OPMAIMOHHBIC TEXHOJIOTHH, SIBJISFOIIAECS KOMIIOHEHTAMH DJICKTPOHHOW MH(OPMAIIMOHHO-
oOpa3zoBatenbHoil cpeant BITIY:

e Odwummansheriii caiit BI'TIY;

e Cucrema snextpoHHoro ooyuenuss ®I'bOY BO «bI'TIV»;

e Cucrema «AHTUILTarHaT.BY3»;

e DJEKTPOHHBIE OMOTUOTEYHBIE CUCTEMBI.

MynbTUMEANITHBIE TEXHOJIOTUN: MHCTPYKTAXK U 3aIIUTA OTYETOB CTYJECHTOB MPOBOJISTCS B
MOMEIIEHUIX, 000PYTOBAaHHBIX DKPAHOM, BUICOMPOEKTOPOM, MEPCOHAIBHBIMU KOMITBIOTEPAMHU.
DTO MO3BOJISET SKOHOMUTH BpeMs, 3aTpayMBaeMoe Ha U3JI0KEHHE HE0OXOIUMOro MaTepuania, u
YBEIMYUTh €ro OO0BbEeM; TUCTAHIIMOHHAsS QopMa KOHCYIbTAllUd BO BpeMs MPOXOKIEHUS
KOHKPETHBIX OTallOB TNPAKTUKH U TOATOTOBKM OTYETA; KOMITBIOTEPHBIE TEXHOJOTUH U
MporpaMMHBIE TMPOAYKTHl, HEOOXOAMMBIE Misi cOopa W CHUCTeMaTu3aluu WHGOpMAaIUH,
MPOBEICHUS TPEOYEMBIX ITPOTPaMMON MPAKTUKU PACUYETOB U T.I.

7 OCOBEHHOCTH NPOXOXIEHUSA ITPAKTUKHU UHBAJIUJIAMMU U JININAMU
C O'PAHMYEHHBIMH BO3MOXKHOCTSAMMU 310POBbA

IIpu oOydeHUM IUI] C OrpaHUYEHHBIMH BO3MOXKHOCTSMHU 3[0POBbS TNPHUMEHSIOTCS
aJlanTUBHbIE 00pa30BaTEIbHbIE TEXHOJIOTHMH B COOTBETCTBUM C YCIOBHUSIMH, M3JIOXKEHHBIMH B
pasnene «OCOOEHHOCTH OpraHu3aluy 00pa3oBaTEIBLHOrO Mpolecca Mo 00pa3oBaTENbHBIM
porpaMmam Juisi MTHBAJIMJIOB U JIMI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3/10POBbsD) OCHOBHOM
o0Opa3oBaTeNbHOW  HpPOrpaMMbl  (MCIIOJIb30BAaHUE  CHEIMATIbHBIX  y4eOHBIX TMOCOOMil U
TUAAKTHYECKUX MaTepUalioB, CHEIMATbHBIX TEXHUYECKUX CPEICTB OO0YUYEHHS KOJIEKTUBHOTO U
UH/IMBUYAIbHOTO  TOJIb30BAaHMs, MPEJOCTaBIEHUE YCIYyT  acCHCTEHTa  (IOMOIIHUKA),
OKa3bIBAIOUIET0 OOyYaIOMMMCA HEOOXOAMMYIO TEXHHYECKYI0 TMOMOIIb M T.I.) C YYETOM
UH/IMBUIYAIbHBIX OCOOCHHOCTEN 00yYaroImuxcs.

Jjig u11 ¢ OrpaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0POBbS ITPAKTHKA OPTaHU3YETCS ¢ yUETOM
peKOMEHJalMi  MEeAMKO-COIMaNbHOW  3KcrepTusbl. Ilpu  HeoOXoauMocTH — cO3JaroTCs
creruaibHble paboyrie MecTa B COOTBETCTBHH C XapaKTEPOM UMEIOUINXCS HapyIeHHH.

8 CIMCOK JIUTEPATYPBI U DJIEKTPOHHBIX PECYPCOB
8.1 JIuteparypa
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OcHoBHas1 iMTEpaTypa

1. Tycekosa, B.IL. u np. Ananutudeckas xumus. GU3NKO-XUMUYECKUE METO/IbI aHAIN3a
/ B.IL. T'ycepkoBa, JI.C. CuzoBa, H.B. IOnnukosa, I'.I'. Menpuenko/ U3a-so: KemTHUIIII, 2007. —
96 c.

2. Kycakuna, H.A. u np. AHasmuTHdeckass XUMHUS U PU3HKO-XUMHUYECKHE METOJIbl aHa-
mu3a / H.A. Kycakuna, T.U. bokoga, I'.Il. Ocynosa / M3a-Bo: HI'AY, 2010 — 118 c.

3. Meronpl uzydenus noaumopdusma pepmenToB cou : yued.mocodue / JI. E. IBauenko
[u ap.]. — biarosemenck: U3a-so BI'TIY, 2008. — 142 c.

JonosHUTeIbLHASA JUTEpPaTypa

1. JlaBpentbeBa, C. U., Axkumenko, M.B. Biausinue arposkojioruueckux yciaoBUil BbIpa-
IIMBaHUS Ha pUOOHYKIIEa3HYI0 aKTUBHOCTH cou: MoHorpadus / C. U. JlaBpentbeBa, M. B. SIku-
MeHko. — biaarosemenck: U3n-so BI'TIY, 2013. — 128 c.

2. MWsauenko, JI.LE. ®epmentsl cou: monorpadus/ JI.E. MBauenko. — bnarosemieHck:
Usn-so BI'TTY, 2010. — 214 c.

3. HBauenko, JI.LE. ®epMeHTHI Kak MapKepbl aJanTallluyd COU K YCIOBUSM BbIpAIIBAHUS:
monorpadus / JI.LE. UBauenko. — brarosemenck: M3a-so BI'TIY, 2011. — 192 c.

4. Jlparo, P. ®usnueckue metroasl B xumuu : B 2 1. T. 1 / P. lparo; nep. A. A ConoBbs-
HoBa ; pea. O. A Peyrosa. - M. : Mup, 1981. - 422 c.

5. 3axapos, JI. H. Texuuka 6e3onacHocTy B xumuueckux jgadoparopusix / JI. H. 3axapos.
- 2-e 3., mepepad. u qor. - JI. : Xumus. Jlenunrp. ora-uue, 1991. - 336 c.

6. 3rnoruukoBa, 3. I'. Kparkuii cripaBounuk mo xumuu [Text] / 3. I'. 3noTHuKOBa, 2-€
u3., ucnp. u jgom. - M. ; CIIG. [u np.] : [Turep, 2003. - 191 c. - (KapmaHHBIi cipaBOYHUK)

7. Uganos, B. I'. [IpakTukym no opranuyeckoit xumun [Text]: YueOnoe nmocodue amus
CTYJICHTOB I€JarOTMYECKUX BY30B 110 creruanbHocTh «Xumus» / UBanos B. I'., I'ea O. H. - M.
: Akagemus, 2000. - 287 c. - (Briciiee oOpa3oBaHue)

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

9. Xwuwmwus [Tekcr]: Bonbmioi sHIMKIIONEIUYECKIH ciioBaph / 1. pea. Kaynsan U. JI. -
2-e u3a., penpuHT. - M. : Hayu. uza-so BP3, 1998. - 790 c. - (bonbuine sHIUKIONEUYECKHE
CJIOBapu).

10. Xwumus [Text]: Quuumknonenus / rn.pen. Knynsun U. JI. - M. : Bonbmast Poc. sHIukI.,
2003. - 790 c. - (3omoroii don). [ToxkapOB3PEIBOOITIACHOCTH BEIICCTB M MAaTEPUATIOB M CPEICTBA
UX TyLIEHMs: clipaBoyHoe u3nanue. B 2-x ku. Ku.2 / pen.: A. H. baparos, A. 5. KoponbsueHko. -
M. : [6.1.], 1990.-383 ¢

8.2 ba3bl JaHHBIX U THPOPMAIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. ®enepanbHsbiii nopran «Poccuiickoe odpazoBanue» — http://www.edu.ru.

2. HWudopmannonnas cucrema «EnnHoe okHO 1ocTyna K 00pa3oBaTebHBIM pecypcam»
— http://www.window.edu.ru.

3. ®enepanbHbIN LHEHTP HHPOPMALMOHHO-00pA30BATEIbHBIX PECYPCOB —
http://fcior.edu. ru.

4. Poccwuiickuii mopTai oTKpeITOro oopasosanus — http://www.openet.ru/University.nsf/

5. dexaepanbHas YHUBEPCHTETCKas KOMIbIOTepHas ceTb Poccum — http://www.runnet
.ru/res.

6. T'moGambHas ceTh AMCTAHIIMOHHOTO oOpa3oBanus — http://www.cito.ru/gdenet.

7. Tlopran GecruiaTHOTO AUCTAHIIMOHHOTO 0Opa3oBaHus — WWW.anriintern.com

8. Tlopran DneKkTpoHHas onbmmoTeKa: JUCCePTAIU —
http://diss.rsl.ru/?menu=disscatalog

9. Tlopran HayuHO# 3ekTpoHHOM 6ubmMoTeku — http://elibrary.ru/defaultx.asp.

10. XuMuK.ru http://www.xumuk.ru/ - 3mecb MOXXHO HaliTH MH(OpPMALUIO MO Pa3Iny-
HBIM pazjenaMm xuMuu. HTepdelic B BrICIIEH CTENIEHN IPYKECTBEHHBIN, TIPSIMO C TJIAaBHOM CTpa-
HUIIBI TOCTYITHA OBICTpasi HABUTAIUS TT0 « XUMUYECKON YHIIMKIOTIEHI.


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://fcior.edu/
http://www.runnet/
http://diss.rsl.ru/?menu
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11. EcrectBenHo-HayuHblii moptai http://en.edu.ru/ - mopran siBIseTcst cocTaBHOW Ya-
cThi0 (heepanbHOro noprana «Poccuiickoe oopazoBanue». CouepKUT Pecypehl U CChUIKU Ha pe-
CYpPChI 10 €CTECTBEHHO-HAYYHBIM AUCHUILIMHAM ((H3HKA, XUMHSI, OHOJIOTHS K MATEMAaTHKa).

12. TMonynsapuas O6ubIMOTeKa XMUMHUYECKHX 3yemeHToB http://n-t.ru/ri/ps/ - ucropus or-
KPBITHS, PACIPOCTPAHEHHE B IPUPOJIC, POJIb B KU3HEACATSIBHOCTH PACTCHHI U YeIOBEKa, CBO-
CTBa M IIPUMCHEHHE.

13. DaexrponHas 6ubmmoreka mo xumuu http://www.chem.msu.su/rus/elibrary/

8.3 DJ1eKTPOHHO-0UOIHOTEeYHbIE pecypChl
1. Hayunas snexrponnas oubnmoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?)
2. OopazosarenbHas miatopma «tOpaiir» (https://urait.ru/info/lka)

9 MATEPUAJIBHO-TEXHUYECKAS BA3A

MarepuanbHO-TEXHUUECKUM  OOECIeYeHHeM  SBISETCS:  YKOMIUIGKTOBaHHbIE B
COOTBETCTBUU CO CTaHJIAPTOM XMMHUYECKHE Tab0paTopuu, BKIIOYAIOIINE B CE€0sI KOMIIBIOTEPHI C
MYJIbTHMEIHMHHBIM IIPOEKTOPOM, YI€OHO-1a00paTopHOE 000PYAOBAHIE K XUMHUYECKUE PEAKTUBEI.

Jlaboparopuu kadeapbl XUMUH, sIBISIFOIIMECS 0a30ii U1 MPOBeAeHUS Y4eOHOM MPaKTUKH,
pacronararoT COBpeMEHHBIM MTPHOOPHBIM TAPKOM, BKITIOYAS:

Aya. 217 «A». JIabopaTopusi aHATUTHYECKOH XUMHMHU
Cron naboparopusiii 1-mecrt. (8 mit.)
Cron nuceMeHHbIH 1-mecT. (2 mT.)
Cron npenogasarens (1 mT.)
Cryn (11 mwr.)
e KoMIploTep C yCTaHOBJICHHBIM JIMIIEH3UOHHBIM CIEIHATN3UPOBAHHBIM IIPOrPAMMHBIM
obecrieuenueM (1 mT.)
e [Ipunrtep «Samsung» (1 mt.)
e 8- moproBeiii kommyTaTop D-Link st BeIX0/a B 37€KTPOHHO-OHOINOTEYHYIO CHCTEMY H
AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3zoBarenbuyto cpeay BITIY (1 mT.)
e Mynsrumenuitasiii mpoekrop SHARP -10 X (1 mT.)
DKCMO3UIIMOHHBIN dKpaH (HaBecHOM) (1 mmiT.)
Anammzatop AHMOH-7051 (1 mT.)
Becoi ananutnueckue VIBRA HT-84RCE (2 miT.)
XKunxoctHast xpomarorpadudeckas cucTeMa ¢ KOHAYKTOMETPUUYECKUM JeTEKTHPOBa-
HueM «Jlxerxpom» (1 mrT.)
[Tpubop 11 nostydeHus 0co6o YUCTOM 1e0HN30BaHHON BobI «Bogoneit» (1 mrt.)
e Kowmreke anmapaTHO-TIpOrpaMMHBINA Ha 0a3e xpomarorpada «JIpucramn 2000M» (1
IIT.)
o Konnykromerp « Annon 4120» (1 mrt.)
e Hacoc BakyymHbIii-koMmpeccop (Mutu) Portlab N86 KTE (1 mit.)
YcrpoiictBo Ut GunbTpanuu u Aerasaiuu pactBopoB AHO-1566 «Phenomenex» (1
IIT.)
Lleatpudyra nadoparopuas OITH-4 (c poropom) (1 mrT.)
Becwr BJIP-200 (anamutudeckue) (2 1mT.)
Becor BJIP-200T" (¢ rupsimu) (1 mT.)
Becet EK-400H (9i1 aua n)(0,01r.) (1 mt.)
Becol Topcuonnsie BT-100 (Texuuueckue) (1 mrT.)
BorTsxHo#M 30HT (1 1IT.)
Nonomep N130 2M.1 (1 miT.)
Kommekc Bonpramnepomerpuyeckuit CTA (1 mit.)
Muxkpockornr MBC-10 (1 mT.)
HIkad cymunpHbIN
Mydenbnas neus (IIM-8) (1 mit.)


http://www.chem.msu.su/rus/elibrary/
https://elibrary.ru/defaultx.asp
https://urait.ru/info/lka
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AxBaguctuiuiarop ([13-4-2M) (1 mT.)

Kommiekc mpo6omnoarorosku «Tepmoc-akcnpece» TO 1 (1 mr.)
®dotomerp KOK3KM (1 mt.)

[Ipo6ootbopHas cuctema [123-1420 (1 mt.)

®dTopomnact mpo6ooto. cuctema [13-1320 (1 mit.)
Lentpudyra (1 mr.)

OxcukaTop (2 mr.)

[Mrarus I - 01 «JIABb» (7 mt.)

MarnautHas memanka [1-2-6100 (1 mT.)

Jlonka «Airynb» (1 mr.)

Jlenopy® (1 mrT.)

K-t apeomerp yueOnsiii (1 mrt.)

Panuarop macnsubli (1 mT.)

OnekrporuTta (1 mrT.)

OnekTpoTerioBeHTUsITop (1 mrt.)

[l taTuBEI 1715 POOUPOK, HArpeBaTeIbHBIC TIPUOOPHI, Tab0opaTopHas mocyaa

Aya. 221 «A». JlaGopaTopusi OpraHu4ecKoil XUMHHU

Cron naboparopHslii 2-mecT. (4 1mT.)
Cron nuceMeHHbIH 2-mecT. (12 mT.)
Cron npenogasarens (1 mir.)

Cryn (33 mwr.)

KOMHI)IOTep C YCTAHOBJICHHBIM JIMICH3WMOHHBIM CIHCHHUAIN3UPOBAHHBIM IMPOrpaMMHBIM

obecrieuenueM (1 mT.)

[TpunTep «Samsung» (1 mrT.)
8 - mopToBsIit KOMMyTaTop D-LinK msist BeIXxo1a B 3JIEKTPOHHO-OMOIMOTEUHYIO CHCTEMY U

AIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3zoBarenbuyto cpeay BITIY (1 miT.)

Mynsrumeuiinsiid npoektop SHARP -10 X (1 mT.)

DKCNO3UIIUOHHBIN 3kpaH (HaBecHOM) (1 1mT.)

Buneoxamepa mudponas (2 uIr.)

Hcnapurens poraruonssiit MP-1 JIT (1 mr.)

Konbonarpesarens LT-1000, LABTEX (4 mirt.)

Hacoc Bakyymusiit SHB-5 nns ucnapurens poraunonsoro UP-1 JIT (1 mT.)
Kopo6 BeiTsixHo# 1500 IIB-H (;126.) (1 mT.)

JlaGopatopus opranndeckoit xumuu (1 1mr.)

Tym6a 1500 IB-H «JIa6» (2 mit.)

AxBaguctuusitTop (1 mT.)

Bentunsarop kanaeHbii KV 250L (1 mT.)

[Tpubop tuna JI1-02 (1 mt.)

Perynstop ckopoctu RE 1.5 (1 mt.)

Onexrporurta 1,2 kBT (1 mT.)

Xonoguneuuk XI1T-300-14/23 (1 mt.)

Pagunonozumerp (1 mt.)

[ItatuBsl 1y1st MPOOUPOK, HarpeBaTEIbHBIC TPUOOPHI, TaOOpaTOPHAS MOCyAa

Ayn. 333 «A». JIabopaTopusi 0M010rHYecKOi XUMHUH

Cron naboparopHsiii 1-mecT. (8 mrt.)

Cron nuceMeHHBIH 1-mecT. (2 miT.)

Cron npenogasatens (1 mrt.)

Cryn (11 mr.)

HoyTtOyk «Samsung» ¢ ycTaHOBJICHHBIM JHUIICH3HOHHBIM CIEHUAIN3UPOBAHHBIM MIPO-

rpaMMHBIM obecrieueHuem (1 miT.)
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e 8 - moproBbIii komMmyTaTop D-LINK mist BBIXOa B 3JI€KTPOHHO-OMOIMOTEYHYIO CUCTEMY H

ANEKTPOHHYIO HH(DOPMAIIMOHHO-00pa3oBaTenbHyo cpeay BITIY (1 mrT.)
e Mynbrumenuitasiii npoekrop SHARP -10 X (1 mT.)

VE-3 Bept. kamepa ams anekrpodopesa (1 mr.)

K®K-2 (1 wr.)

OO6nyuatens 6akTeprogoruyeckuit (1 mr.)

OpnnokananpHas nunerka KOLOR 100-1000 vk (2 mi.)

OpnnokanansHas nunerka KOLOR 20-200 mko. (2 mT.)

Becsl 111 ypaBHOBemuBanus mpoOupok (1 mir.)

Becsl nabopatopubsie EK-410 (1 mmT.)

JlaGopaTopust xumuu (1 mT.)

Muxkpockorn «bromam» (1 mT.)

OnnoxananpHas unerka KOLOR 0,5-10 mxa (1 mT.)

[Tpubop s renesnekTpodopesa (2 mr.)

Tepmocrar (1 mir.)

®dotosnexrpokagopumetp (1 mr.)

Xpomarorpad (2 mir.)

entpudyra (1 mr.)

[Monspumerp I1-161 (1 mt.)

[Tpubop mia ypaBHOBem#BaHus mpoOupok (1 mT.)

Cexynngomep (1 mit.)

Cnextpodoromerp 13- 5400V D (1 mT.)

Onekrpodope3 13D (1 mit.)

Xomomuneuuk LG Elektronics (1 mrr.)

[IratuBel 17151 TPOOUPOK, HarpeBaTeIbHbIE MPUOOPHI, JIa0opaTOpHas ocyaa

CamocrosiTenbHast paboTa CTYJIEHTOB OpraHU3yeTcs B ayJUTOPHUSIX OCHALICHHBIX KOMIIb-
IOTEPHOM TEXHUKON C BHIXOJIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeNbHYIO Cpey By3a,
B CIICIUAJIM3UPOBAHHBIX na60paT0pm[x MO0 JUCHUILIMHE, a TAKXKE B 3aJIaX JOCTYyIIa B JIOKAJIbHYIO
cets BI'TIY.

Hcnonp3yemoe mporpammuaoe obecredenue. Microsoft@ WINEDUperDVC  AllLng
Upgrade/SoftwareAssurancePack  Academic OLV 1License LevelE Platform 1Year;
Microsoft® OfficeProPlusEducation AllLng License/SoftwareAssurancePack Academic OLV
1License LevelE Platform 1Year; Dr.Web Security Suite; Java Runtime Environment; Calculate
Linux.

Pa3pa6orunk: JlaBpentseBa C.U, kanauaaT OMOIOTMYECKUX HAYK, TOIEHT Kadeapbl XUMHUU.
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10 IUCT UBSMEHEHHUH U JOITOJTHEHUM

YrBepxaenue usmenennid u gonoqHenuii B PIII pias peanuzanuu B 2023/2024 yu. r.
Pabouas mporpamma npakTUKH IEPECMOTpPEHa, 00CYXKIeHA ¥ 000peHa /IJisl peain3aliuu B
2023/2024 yyebnoMm romy Ha 3aceqanuu kadeapsl (mpoTokos Ne 9 ot 28 uronst 2023 1.).

YrBepxaenue nusmenennid u gonosHeHuii B PIII nus peanuzanuu B 2024/2025 yu. r.
Pabouas mporpamma npakTUKu EPecMOTpeHa, 00CyKIeHa 1 0100peHa JIJIs pean3alii B
2024/2025 yuebnoMm romy Ha 3acenanuu kadeapsl (mpotokois Ne 8 ot 30 mast 2024 r.).

YrBepxaenue nusmenennid u gonojHenuii B PIII pus peanuzanuu B 2025/2026 yu. r.

Pabouas mporpamma npakTUKH MEPECMOTPEHa, 00CYkKICHA U 000pEHa /TSl peain3aliuu B
2025/2026 yuebHOM TOYy Ha 3acenanuu kadenpsl (mpotokos Ne 6 ot 26 mapta 2025 r.). B PIIJI
BHECEHBI CJICTYIOIINE U3MCHECHHS U JOTTOJIHCHUS:

Ne m3menenusi: 1

Ne crpanwuipl ¢ ©3MEeHEHHEM: 22
B Paznien 9 BHeceHbI U3MEHEHUsI B CIUCOK JIUTEPATyphl, B 0a3bl JaHHBIX U MH()OPMAIIMOHHO-
CIIPaBOYHbIE CUCTEMBI, B 3JIEKTPOHHO-O0MOINOTEUHBIE PECYPChI. YKa3aHbl CChUIKH,
o0ecreynBaroue J0CTy N 00yJaroMMCs K 3JIEKTPOHHBIM Y4eOHBIM U3/1aHUSAM U
NEKTPOHHBIM 00pa3oBaTenbHbIM pecypcam ¢ caiita PI'BOY BO «BI'TIVY».

YT1Bep:kaenue uzmenenuii u qonojHennii B PIII s peanusanunu B 2026/2027 yu. r.

PaGouas mporpamma npakTUKu epecMOTpeHa, 00CykIeHa 1 0A00peHa sl peann3alii B
2026/2027 yuebHOM TOay Ha 3acemanuu kadempsl (mpotokon Ne ot 2026 r.). B PIIJ]
BHECEHBI CIIeIyIOIINE U3MEHEHUS U JOTIOIHEHUS:

Ne u3MeHeHH:
Ne cTpaHuIBI ¢ H3MEHEHUEM:
HckmounTh: Bxiarounts:
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11 MTIPUJIOKEHUA

[Tpunoxenune A
O6pasen opopmIIeHHS TUTYJIBHOTO JIUCTA OTYETA

MMHUCTEPCTBO ITPOCBEILEHU I POCCUHMCKON ®EJEPAITN
denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00IIe00pa30BaTEIbHOE YUPEIKICHHE
BhICIIero 00pa3oBaHus «biaroBemeHCcKuii rocy 1apcTBEHHBIN eJarorn4ecKuidi YHUBEPCUTET»
EcrecTBenHO-reorpapuueckuii paxynbTeT
Kadenpa xumun

OTYET
I10 YYEBHOMU ITPAKTHUKE
OU3NKO-XUMNYECKHNE METO/Ibl AHAJIM3A

Ucnonaurens:

cTyneHT rpynmsl 3«bX» dama noonuce H.0. Pamunus
PykoBogurens:

(yu. cTeneHs, y4. 3BaHHE, dama nodnuce H.0. Damunus
JOTHKHOCTH )

bnarosemenck 20
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IIpumep odopmiieHns coaep:KaHUS 0TYETA

[

Conepxxanue

BBEJIEHUE 3
OCHOBHAS YACTD (BnusiHue TsOKEIbIX METaUIOB HA YIEIbHYHO aKTHBHOCTH
KaTaljia3 KyJbTYPHOU U TUKOPACTYIICH COM)..uvvnnrennnernneanneennneanneennneenans 15
B 2] 1501 (55 1 (I

2.2 JTATEPATYPHBII O0B0D . ...t teententt et enteatt et et et et e et et eate et eeareeenans

ARG I\ B4 030 260 1 07 Y 53 X0 D1 - S U

2 5 1210 7115
CIIMCOK UCTIOJIB3YEMBIX UICTOYHUKOB ........ccoooiiiiiiiiiiia,
IMPUJIOXEHUA
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[Ipunoxenue b
MUWHUCTEPCTBO ITPOCBEIIEHUA
POCCUNCKOU ®EJEPALINU
DenepanbHOE rOCYIapCTBEHHOE OI0KETHOE
0011e00pa30BaTEIbHOE YUPEKIEHUE BBICIIETO 00Pa30BaHUS
birarosenieHckHii roCy 1apCTBEHHBIN NIEAArOrM4eCKui
YHUBEPCUTET
EcrecTBeHHO-Treorpaduueckuii paxynbTeT
Kadenpa xumun

AHEBHUK
IT0 YYEBHOU ITPAKTHUKE
OU3NKO-XUMNYECKHWE METO/IbI AHAJIN3A

Crynenra

rpynnsl 3 «bX» N.0. ®damunnus
Jata oMM Ch

PykoBoaurens:

K.X.H., JIOIIEHT N.0. ®amnnus
naTa MOAINCH

bnarosemenck 20



1. ®amunms, UMsl, OTYECTBO

30

2. ®akyabTeT

3. Kypc

4, HanpaByieHue moAroTOBKU, MPOPHUIIL

5. PykoBoaurens ot BI'TTY

(Pamunus 1.0.)
6. Cpoku mpakTUKU
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JHEBHUK
[To y4eOHOI mpaKkTUKE CTyIeHTa
IpyMIbI
Ne Jlara Onucanue

1 2 3




3AKIIIOYEHUE CTYJIEHTA
10 UTOTaM MPAKTUKH U €T0 MPEJI0KEHHUS 110
COBEpPIICHCTBOBAHHUIO YU€OHOM MPaKTUKU

32
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[Tpunoxenue B
MHWHHUCTEPCTBO ITPOCBEIIEHU S POCCUNCKON ®EJIEPAITUNA
®enepalibHOE TOCyAapCTBEHHOE OI0KETHOE 00111€00pa30BaTEIbHOE YUPEKICHHE
BBICILIET0 00pa30BaHuUs
«bnaroBeneHCKUi roCcy 1apCTBEHHBIN MeIaroru4yecKuil yHUBEPCUTET
EcrecTBenHO-reorpapuueckuii paxynbTeT
Kadenpa xumun

Y1Bepxaaro
3aB. kadenpoii
N.0. Gamunms
« » 20 I.

NHANBUAYAJIBHOE 3AJIAHUE
Ha Y4eOHYIO IPAKTHKY
CTyZACHTA

1. MecTo npoxoxaeHUs TPaKTUKU

2. CpoKH MpOXOKIEHUS TPAKTUKHU
3. Copepxanue MpakTUKU (TIepedeHb MOAJIeKAIIUX pa3paboTKe BOIPOCOB)

4. JlaTa BbIJAauy 3aaHUs

PykoBoauTens MpakTUKH:
TIOJIITUCH / DUO/
3amanue MpUHAT K UCTIOTHEHHIO (J1aTa)

(moamuck cTyneHTa)



