MUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3BOBAHUSA POCCUMCKOUW ®EJEPAIIAU
®EJIEPAJIBHOE TOCYTAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YYPEXJEHUE BBICIIETO OBPA3OBAHU S

«HanpuvuoHalnbHB U HCCIENOBATENbCKUN AACPHB U yHUBepcurer « MUDU »
OOHMHCKNMI MTHCTUTYT aTOMHOV 3HEPreTUKNI ~

dwman derepabHOrO rocyJapcTBeHHOTO aBTOHOMHOTO 00pa3oBaTeJIbHOTO YUpeXkieHVis BBICIIero oOpa3oBaHyis
«HamyonaJIbHbIN McciIeqoBaTe IbCKUM a1epHbI yHuBepcuTeT «MVIDVD»

(VIATD HUSTY MU®W)

OnoOpeHo Ha 3acenaHuu
YMC UATD HUAY MUDAU
IIporokou ot 25.05.2025

Ne 1-08/2025

METOANYECKHUE PEKOMEHJIAIINN
10 OPraHU3AIUN CAMOCTOATEILHOU PA0OTHI
J1JIS1 BBITIOJIHEHMSI JIA0OPATOPHBIX PadoT

AHaJIu3 peaibHbIX 00bEKTOB

HA36aHUe ducuunﬂuﬂbl

JUISL CTYICHTOB CIEIIUAIbHOCTH/HAIIPABICHUS! TIOITOTOBKH

04.03.01 Xumus

Ulugp, nassanue cneyuarbHOCMu/Hanpagienus N0OO20MosKu

CrieruaIn3anuu/mpopus

AHanuTH4yecKasi XumMusi

HIugp, nassanue cneyuaruzayuu/npopuis

®dopma oOydeHUs: OUHAasI

r. Oouunnck 2025 r.



Kypc «AHanu3 peaibHbIX 0OBEKTOBY» COMPOBOXKIAETCS MPAKTUICCKUMH JIA0OPATOPHBIMU
3aHATUSMH, OCHOBHAS L1EJIb KOTOPBIX 3aKpEIUIEHHEe TEOPETUYECKUX 3HAHUH, a TAKKEe MOJTyueHHe
MPAKTUYECKUX HABBIKOB IMPH BBHINOJHEHUH Hanboyiee 4acTO NMPUMEHSEMBIX B aHAJTUTHUYECKHUX
nabopaTtopusax METOAMK AJIA aHAIM3a pealbHbIX 00beKTOB. Opranusanus J1adopaTOPHBIX padoT
NPOBOIUTCS TakUM 00pa3oM, 4YTOOBI CTYAEHTHl HAYYHJIHCh CaMOCTOSATENBHO peIIaTh
[OCTaBJIIEHHBIE  3aJ]aud  IYTEM TPOBEIEHHUS  SKCIEPHUMEHTAIBHBIX  HCCICIOBAaHUH U
KBaJTM(DULIMPOBAHHON 00pabOTKOMN MOyYEHHBIX PE3YJIbTaTOB.

HeoOxonumoe amst BBIMIONHEHUS 3aaHus 00oOpylIoBaHHE BblaaeT nabopant. Tekymiuii
KOHTPOJIb Ha JIaDOPAaTOPHBIX pPa0OTaxX MPOBOAWUTCS B BHJE YCTHBIX OINPOCOB, IO HTOTaM
naboparopHeIx pabor odopmisercs mUchMeHHas pabora (otuer). OreHHWBaeTCS  XOJI
nabopaTtopHbIX — pabOT, JOCTUTHYThle  pe3ynbTarhl, odopmienue cormacio ['OCT,
CBOEBPEMEHHOCTh CPOKa CIIa4H.

[Ipy  mpoxoxkaeHWHM  J1a0OpPaTOPHOTO  MPAaKTHKyMa  CTyJEHTaM  Ipeiaraercs
pabotaTh B MaJBIX Tpymmax: ydeOHas rpymma pa30MBaeTCs Ha HECKOJIBKO HEOOIBITHX
rpynn — mo 2-3 uenoBeka. Kaxmas rpyrma BBIONHSAET 3aJaHue (1a00paTOpPHBIE OMBITHI) U3
1abopaTopHOTO MPaKTHKyMa. ITpouecc BBITIOJTHEHUS 1a00paTOPHBIX OTIBITOB
OCYIIECTBIISIETCSI HAa OCHOBE OOMEHa MHEHHH U BBIOOpAa ONTUMAIBHOTO ITyTH PEIICHHUS.
Ha  ocHOBaHWMM  MONYYCHHBIX  JAHHBIX [0  BCEM  OMbBITAM  KaXJIBIH  CTYJICHT
3aMoJHSIeT CBOM  JIa0OpaTOpHBIA  JKypHad, TAe 3aluChiBAa€T  PE3yJbTaThl  OIBITOB,
HAOMIO/IEHUsI, COCTaBIICT YpaBHEHHsS peaKIUil XUMHYECKHX TMPOIECCOB, €CIH HYKHO
NPOM3BOJUT  COOTBETCTBYIOLIME  pacueThl W PE3yJNbTaThl  MPEACTAaBISET B  BHIE
rpaduyeckoil 3aBUCUMOCTH.

Ha colecenoBanuum ¢ mpemnojaBaTesieM CTYJIEHT MPEACTaBlIseT O(OpMICHHBIH
OTUeT M0 JaHHOW Jsa0opaTopHO paboTe W OTBEYaeT Ha BOMPOCHI TperojaaBarers,
CBSI3aHHBIE C METOJMKOW PadOTHI, pe3yJIbTaTAMU U BHIBOJIAMH.

I'pynmoBast paboTa B XUMHUYECKOW JabOpaTOpHH CTUMYJIHPYET COTJIACOBAaHHOE
B3aMMOJICHICTBHE  MEXKAYy CTYACHTaMH, OTHOIIEHUS B3aWUMHOW  OTBETCTBEHHOCTH U
corpynuudectBa. llpu QopmMupoBaHWM TpPYIN YYUTHIBAE€TCS [JBa MPU3HAKA: CTENEHBb
XUMHAYECKOH MTOJITOTOBJICHHOCTH CTYJICHTOB " XapakTep MEXJIMIHOCTHBIX
OTHOIIEHMHA. B psange cioyuyaeB cTyAeHTaM camMHM Ipeajaraer pasOuThCs Ha TPYyNIb,
COCTaB KOTOPBIX BIIOCIEACTBHH MOXET KOPPEKTUPOBATHCS Il TOBBIMICHUS KauecTBa

paboTHI.



B nmabGopatopHOM  MpakTHUKyMe€  TpPH  BBIIOJHEHUM  OTHCJIBHBIX  OIBITOB
UCTOJNB3YeTCsl  METOJ  NpoOJeMHOro  OoOydeHHs: CTYyACHT TOJNydaeT 3aJaHue  Ha
XUMHYECKHH TIPOIECC, METOAMKY KOTOPOTO OH JIOJDKeH MO0J00paTh CaMOCTOSATENBHO,
00CyIUTh €€ C MpernojaBaTesieM U 3aTeM MPUCTYNUTD K €r0 BBIIOJIHEHHIO.

I'paduk nabopaTopubix padot npuseneH B PI1J] k nucuurmimne.

Bomnpocs! k 3amure 1a00paTOpHBIX padOT MPUBECHBI B ONTMCAHUN KaXKJ01 1a00paTOpHOI
paboTHI.

Kpurtepun onieHuBaHus pe3yibTaToOB:
K BbImonHeHUIO 1abopaTOpHON pabOTHI JIOMYCKAIOTCS CTYAEHTHI, 3HAIOLIUE MpaBUila TEXHUKU
0€30MMacHOCTH U Pa300paBIINe METOIUKY MPOBEACHUS OMBITOB. 3alUTHI JIAOOPATOPHOU PaOOTHI
NPOBOIUTCS TPH HAIWYHHM OT4YeTa (C KPAaTKUM OIMCAaHHEM METOAMKH IPOBEICHHUS OIBITOB,
YpaBHEHUSMHU pPeaKIuil, HaOIIOICHUAMHU, BEIBOJIAMH ).
[Ipuem nabGopaTopHbIX paboT- cobeceqoBaHue, MPEeIyCMaTPUBAIOIIEE CAMOCTOSTENIbHBIN OTBET
CTyAeHTa B CBOOOIHOW (opMe Ha MOCTaBJICHHBIC BOIPOCH. B KauecTBe BOIPOCOB MOTYT
UCTIOJIB30BAThCSl  BOTPOCHI, BXOASAIIME, KaK B IUIAH JIGKIWOHHBIX 3aHATHH, TaKk W
chOpMyIHUpPOBaHHBIE MPENOJABaTENeM JOIMOJHUTEIBbHO B COOTBETCTBUM C TEMAaTUKOMN
71a00paTOPHBIX PabOT W/UIIM TeMaMHM, IPEAYCMOTPEHHBIMU JIJIs1 CAMOCTOSITEIBHOTO U3YUECHHUSI.
Onwucanue mKagbl OIEHUBAHUS:

JlabopaTopHas paboTra oleHMBaeTcs Mo 5 OalbHOW cucTeMe. TeXHHWKa BBIMOTHEHUS
paboThl, MPaBUIILHOCTh PE3YJIbTATOB (JOMycTUMAs OLINOKa), opopMiIeHHEe OTUeTa OLCHUBAIOTCS
no 1 6amuty. OTBeTHl Ha KOHTPOJIBHBIE BOIIPOCHI K paboTe — 2 Hasia.

B xozxe BbimonHeHHs 1a00paTOPHBIX pabOT HEOOXOIMMO BBINOIHATH MpaBUiIa TEXHUKU
0€30MacHOCTH.

OO0mue TpeOOBaHMS 10 TEXHUKE 0€30IIACHOCTH

1 Hacrosuue TpeGoBaHus 00s13aTeNbHBI AJIS UCIIOTHEHNUS B XUMUYECKOH 1a00paTopuH.

2 K pabore B mabopaTopuy JOMYCKAIOTCS ydalluecs, MPOIIENIINe HHCTPYKTaX IO TEXHUKE
0€30MacHOCTH.

3. PaGotath B 1abopaTopuu paspemaercs TOJbKO B XajlaTax C JJIMHHBIMH pykKaBaMu. [InHHBIE
BOJIOCHI TOJDKHBI OBITh aKKYpPaTHO 1O00paHsbI.

4 B nabGopaTopuu 3anpeniaeTcsi IpuHUMAaTh MUILY U HAITUTKH.

5 3amnpeniaeTcs padboTaTh B 1a00OpaTOpUU B OTCYTCTBUE MpETIOAaBaTes WK TabopaHTa, a TakKe
BBINOJIHATh B J1a0OpPAaTOPUU DKCIIEPHUMEHTAIbHBIE PAa0OThI, HE CBSI3aHHBIE C BBIIOJIHEHHUEM
y4eOHOTO 3a/1aHHsl.

6 Bo Bpems paboThl B 1abopaTopun HEOOXOIUMO COOJIOIATh YUCTOTY, TUITUHY U TIOpsAIoK. [Tpu

BCEX pa60Tax C XHMHKaTaMH CO6J'IIOI[aTB MAaKCUMAJIbHYIO OCTOPOXHOCTH, IIOMHS, 4YTO



HEaKKypaTHOCTb, HEBHUMATEJIbHOCTb, HEJJOCTATOYHOE 3HAKOMCTBO C NMPUOOpaMH U CBOMCTBAMHU
BEIIIECTB MOT'YT MOBJIEYb 32 COO0M HECUACTHBIHN CIy4au.

7 Bce mpornenypsl MpU BBIMOJIHEHUH pPAaOOTHI (OTMEpHUBAHHME PEAKTHBOB, MX IEpEIHBAaHHUE,
HarpeBaHue U T. [1.) JOJKHBI IPOU3BOIUTHCS TOJBKO HAa CBOEM pabodyeM MecTe WU MO/ TATOMH.

8 3anpemaercs MOAKIIOYaTh HEU3BECTHBIE TPUOOPHI K J1a0OPATOPHBIM PO3ETKA

9 3anpemaeTcs IEPeHOCUTH BKIIIOYCHHBIE TPUOOPHI.

10 Bce BOmpoChl MO BBHINOJHEHHI0 IKCIEPUMEHTa, BOZHHKAKIIHME B Ipouecce padoThbl,
cjaeayeT HeMe/UIeHHO BBISICHUTD Yy NpenojaBareJis.

11 3anpermiaercst IPOBOAUTH OIBITHI, HE HA3HAYEHHBIE [TPETI01aBaTeNIeM, BHOCUTh U BBIHOCUTh U3
naboparopuu JrOOBIC BEIIECTBA U IPUOOPHI 0€3 pa3peiieHus Iperno aBaTers.

12 XuMuyeckue peakuuu HaJJICKHUT BBINOIHIATh C TAKUMU KOJMYECTBAMM M KOHLEHTpPALUSMU
BEIIECTB, B TaKUX NpUOOpax M IOCyAe, KaK yKa3aHO B omnMcaHusx pabor. Heobxoaumo
BHUMATEJIbHO MPOUYECTh HA/IIUCh HAa STUKETKE, PEXK/IE YEM B3SITh BELIECTBO JUIS ONbITA.

13 Hukakue BemiecTBa B JlaOopaTOpuM HENb3s MPOOOBaTh HAa BKYC, a TakXke OpaTh pyKaMHU.
Hroxate kakue ObI TO HU OBLJIO BEIIECTBA B JIAOOPATOPUU HEOOXOIMMO C OCTOPOKHOCTBIO, HE
BJIbIXasl OJTHOM TPY/bIO, @ HAMIPaBJIss K ce0e maphl WK a3 JBHKEHUEM PYKH.

14 OGo Bcex Henozaakax B pabotre 000py10BaHNUs, BOJOIPOBO/IA, IEKTPOCETH U T. JI. ydalluecs
00s13aHbI COOOIIUTH MPEIO/IaBaATENI0. Y CTPAHITh HEUCIIPABHOCTU CAMOCTOSITENILHO 3alpeliaeTcs.
15 Tlpu momydenuu TpaBM (IOPE3bI, OKOTH U T. I.), a TaKKe MPU IJIOXOM CaMOYYBCTBUHU
HE00XO0/IMMO HEMEJIIEHHO COOOIIUTD MPETo1aBaTellko.

16 Heo6xoanmMo co6uttoaTh OOMIBIIYI0 OCTOPOKHOCTB IPU paboOTe ¢ KUCIOTaMH, LIEI0UaMH U Jp.
Crnenyet octeperarbcs nonagaHus yKa3aHHBIX PEaKTUBOB Ha KOXKY (0XKOTH), 01k AY (pa3beiaHue
TKaHW) U BHYTPb OPraHu3Ma (OTpaBJICHHUS).

17 HarpeBasi )KUAKOCTh B IPOOUPKE MM KOJIOE, COCY/ HAJ0 JepKaTh JepiKaTeleM U CISAUTh 3a
TEM, YTOOBI OTBEPCTHE OBLIO HANPABIIEHO B CTOPOHY OT ce0s U coceneit mo padore.

18 Henb3si HaKJIOHATHCS HaJ COCYIOM, B KOTOPOM KHUIIUT WJIM HAJMBaeTCsl Kakas-HUOYIb
KHUJIKOCTb (0COOEHHO €J1Kast), TaK KaKk OpbI3rH MOTYT IOIACTh B IJia3a.

19 T'opsiueMy cTekIly HaJl0 AaTh XOPOILIEHBKO OCTHITh, IIPEXJIe ueM Opath ero pykamu. [lomuure,
YTO ropsiuee CTEKIIO M0 BUYy HUYEM HE OTIMYAETCS OT XOJIOIHOTO.

20 Cocynsl ¢ BelIeCTBAaMHU WJIM PAaCTBOPAMU HEOOXOIMMO OpaTh OAHOW PYKOM 3a TOPJIBIIIKO, a
JIpyroi CHU3Y MOAJIEP>KUBATh 3a THO.

21 IIpu nepenmBaHUHU KUAKOCTEH HEOOXOJMMO MOIB30BATHCS BOPOHKOU, TOCTABIEHHON B KOJIBIIO
LITaTHBA HAJ COCYJIOM IPUEMHHUKOM.

22 HaGupaTh B IUIETKY PaCTBOPHI XUMHUYECKUX BEIICCTB 0053amelbHO PE3UHOBOW TPYIIICH.



23 Heucnoyib30BaHHBIC PEAKTHBBI HUKOT 14 HE TTIOMEIIaiTe 00paTHO B TOT COCY/I, U3 KOTOPOT'O OHU
Obut B3sSTBHL. Henn3sg OMMyCKaTb B COCyJbl C pPCAKTHUBAMHU HHUKAKUX IOPYIrux BCHICCTB HIIN
IPeMETOB, KPOME YHUCTOTO LIMATENs, KOTOPBIM MpujiaraeTcs K OaHKe U CIYXKUT 7Sl HaOupaHus

N3 HEC CYXOI'0 p€arcHra.

MeToanueckrue peKOMEH/IAlMKM COCTABHIIA.
I1.H. YennakoBa — cTapIiinii MpenoiaBaTelib OTACICHHUS OMOTEXHOJIOTHA.
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