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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMBI

IMPO®ECCHUOHAJIBHOI'O MOAYJIA

IIM 04. OCBOEHHUE NTPO®ECCHUU PABOYEI'O 13321 JABOPAHT XUMHNYECKOI'O

AHAJIN3A

1.1. Heab ¥ muianupyembie pe3yJbTaThl 0CBOeHHSI NP0 ecCHOHAIBHOT0 MOXYJIS

B pesynbrare

HU3YUCHUA HpO(i)eCCI/IOHaJIBHOI‘O MoayJjd CTYACHT [JOJKCH OCBOMTbL BU]J

HpO(l)eCCHOHaHBHOﬁ JACATCIBHOCTH  I1IO HpO(l)eCCI/II/I J'Ia60paHT XHUMHUYECKOIro aHajJm3a H
COOTBETCTBYIOIINEC EMY O6H_II/I€ n HpO(l)eCCI/IOHaJ'II)HBIe KOMIICTCHIIUH.

1.1.1. Ilepeuens

O0IIINX KOMITETEHIINH

Koo Oouiue KomnemeHyuu

OK 01 Br16upats criocoOb! penienus 3a1a4 npodecCUOHaNbHON AESITENbHOCTH,
IPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM

OK 02 Ocy1ecTBISATh IOUCK, aHAJIU3 U UHTEPIIPETALNIO HH(POpMaLMU, HEOOXOUMOMN
JUIs BBITIOJIHEHMSI 33j1a4y Mpo(ecCUOHANBHOM NesITeNbHOCTH

OK 03 [TnanupoBaTh U peaqn30BbIBaTh COOCTBEHHOE NPOPECCHOHATBHOE U JINYHOCTHOE
pa3BUTHE

OK 04 PaGoTaTh B KOUIEKTHBE U KOMaH/1e, 23P(HEKTUBHO B3aMMO/ICHCTBOBATh C
KOJUJIETAMH, PYKOBOJCTBOM, KIIMEHTAMHU.

OK 05 Ocy11ecTBIATh YCTHYIO U MUCbMEHHYIO KOMMYHHUKAIIMIO HAa TOCYAaPCTBEHHOM
A3BIKE C YUETOM O0COOEHHOCTEN COLMAIbHOIO U KYJIBTYPHOIO KOHTEKCTA.

OK 06 [IposIBISATH rpaXk 1aHCKO-MATPUOTUYECKYIO MO3ULUIO, JEMOHCTPUPOBATH OCO3HAHHOE
IIOBCACHUEC HA OCHOBEC O6HI€‘ICHOB€‘I€CKI/IX HeHHOCTeﬁ, MNPUMCHATDb CTaHAAPThI
AHTUKOPPYIIIIMOHHOIO TTIOBEIECHUSI

OK 07 CopnelicTBOBaTh COXPaHEHUIO OKPYIKaIOIIEH Cpesibl, pecypcocOepexkeHuIo,
3¢ (dEKTUBHO AEWCTBOBATh B UYPE3BbIYANHBIX CUTYALIUSX.

OK 09 Hcnonb30BaTh HH(POPMAITMOHHBIE TEXHOJIOTMH B MPO(ECCHOHATBHOM
JIeSITEJIbHOCTH.

OK 10 [Tonb30BaThes MpodeccnoHaNbHOM JOKyMEHTaluel Ha roCyAapCTBEHHOM U

HWHOCTPAHHOM A3bIKaX

1.1.2. [lepeueHn

po(hecCHOHATBHBIX KOMIETSHIIUN

Koo

Hpod)eccuouaﬂbubw Komnemenuuu

ITIK 4.1 Ocy1miecTBIATh MOATOTOBKY J1JAOOPaTOPHON MOCY Ikl U 000PYAOBaHUS, TIOATOTOBKY
paboyuX pacTBOPOB COTIIACHO HOPMATHUBHOM JJOKYMEHTAIUH.

IIK 4.2 [IpoBoauTh aHanmu3 00pa3lloB C HCIOJb30BAHUEM XHUMHYECKHX METOJIOB
WCCIICIOBAaHMS COTJIACHO HOPMATHBHOM JJOKYMEHTAITHH.

IIK 4.3 [TpoBOIUTH CTAaTUCTUYECKYIO O0OpabOTKYy MOJyYEHHBIX OSKCIEPUMEHTAIbHBIX

JaHHBIX H O(l)OpMJ'ISITB PE3YJIbTAaThl UCCICAOBAHUSA B  COOTBETCTBUU C
HOPMAaTUBHBIMHU JOKYMCHTAMHU.




B pe3ynbrate ocBoeHUs MPOPeCCHOHATBHOTO MOTYJIS CTYIEHT JO0JKEH:

NmeTh npakTHYecKkuii
ONBIT

- BBIOOpA U MOATOTOBKH JJa0OPATOPHOM MOCYABI K 000PYIOBaHMUS;
- KaTMOPOBKHM MEPHOM MOCY JIBI;

- OKCIUlyaTallud J1abopaTOPHOrOo OOOpYAOBaHUS, OCHOBHBIX
U3MEPUTEIBHBIX CPE/ICTB;

- TMOATOTOBKM peareHToB, Mpo0, MaTepuajoB U PACTBOPOB
(mpuOAM3UTETHHON U TOYHOM KOHIIEHTPALWH), HEOOXOIMMBIX /IS
MIPOBEJICHUS aHAIN3a;

- BBIMIOJIHEHUE AaHAIN30B B COOTBETCTBHUM C HOPMAaTHBHOMN
JIOKYMEHTALIUEH;

- paboTa ¢ XUMHUYECKUMH BEIIECTBAMH C COOJIOACHUEM
OTpAacCJIEBBIX HOPM U IKOJIOTMUYECKOI 0e30MacHOCTH;

- TPOBEIEHHE KAaYeCTBEHHOTO M KOJWYECTBEHHOI'O aHajm3a
HEOPraHMYECKUX U OPraHMYeCKHX BEIIECTB XUMHYECKHUMHU
METOHAMU;

- coOmrogenust TpeOOBaHUN OXpaHbl TpyAa mpu paboTe C
XUMHYECKIMH  BEIIECTBAMH,  CPEICTBAMH  HU3MEPEHUH U
1ab0paTOPHBIM 000PYIOBaHHEM;

- METPOJIOrH4ecKoi 00pabOTKU pe3yIbTaTOB aHAIIN3A,

- oopMIIeHHSI POTOKOJIOB aHAIIM3a

YMmerh

- BBINOJIHATH TPeOOBaHMS TMPABUII TEXHUKU O€301IaCHOCTH, HOPM
[0 OXpaHe TpyJda M MpaBUI NPOTUBOMOXKAPHOM 3alUTHl IPU
paboTe B XUMHUYECKOH JTabopaTopuu;

- coOdroAaTh TPUHLUIBI Oe30MacHOi paboThl ¢ XMUMHYECKUMU
peaKTUBaMH,  CTEKISHHOW  MOCyIol W J1ab0opaTOpHBIM
00opyaoBaHUEM;

- IPaBWJIHHO UCTIOJIB30BaTh CPEACTBA UHIUBUIYATHLHON 3alTUTHI;

- HaJIexamuM obpa3oMm oOpamarbcs C  OMACHBIMU IS
OKpPY’KaOIIeH cpe/bl BEIIECTBAaMHU U YTUIIM3UPOBATh UX;

- TIOJTOTaBJIMBATh PEAreHThl W MaTepHalibl, HEOOXOAUMBIE s
MIPOBEICHUS aHAIIN3a;

- OpraHM3oBBIBaTh pabodyee MecTo IS  MaKCHMalbHO
3 PeKTUBHOMN pabOTHI, MOAJEPKHUBATE €T0 B YUCTOTE U MOPSIKE;

- CIIeZIOBaTh METOJIMKE BBIMOJIHAEMOIO aHAIN34;

- YTWIM3UPOBAaTh HCIOJB30BAHHbIE PEAKTHUBBI, pPACTBOPHI U
MaTepHaybl B COOTBETCTBUU C HHCTPYKITUSIMU;

- mombuparh s paboOThl MEpHYK TMOCyAy W JabopaTopHOeE
000py1I0BaHNE HEOOXOIUMOTO KIacca TOUHOCTH;

- OCYULIECTBJIATH MPaBWIbHYIO COOPKY J1JaOOpPaTOPHBIX YCTaHOBOK
TSl 33]JAaHHOTO BHJ1a aHA3a ((UIBTPOBAIBHYIO, TUTPOBAIBHYIO);
- HaJyuIeKalluM 00pa3oM HCIOJb30BaTh MEPHYIO U XHUMHUYECKYIO
nocyay oOIIero Ha3Ha4eHHs] B COOTBETCTBUM TOCYJapCTBEHHBIMU
CTaHJapTaMH U TEXHUYECKUMHU yCIOBUSIMU;

- IPaBUJIBHO OTMEPSATH 331aHHbIE 00BEMBI JKUJKOCTEH C TOMOIIbIO
MEPHOU MOCYABL;

- TMpaBUIBHO B3BEUIMBATh AaHAIM3HpPyEeMble MaTepuaabl Ha
AHATUTUYECKUX U TEXHUYECKHX Becax, OepeHO oOpamarbecs C
BECAMU;

- TPOBOJAUTH KAIUOPOBKY TNPUMEHAEMOW MEPHOW MOCyAbl, B




COOTBETCTBUU C MHCTPYKIIUSIMU;

- MpaBWJIbHO CHUMaTh M 3alUChIBaTh IOKa3aHUA MPUOOPOB,
3HaYeHUS 00HEMOB KHUJAKOCTH B MEPHOH TOCYIE;

- paBUJIBHO OCYIIECTBIATH 33JaHHYI0 B  HOPMaTHUBHOM
JOKYMEHTAIlMd METOJMKY aHalli3a, BBINOJHATh TPEeOOBAHUS
MOCIIEAOBATEIbHO W OOAYMaHHO, COCTaBISATh IUTAH pPaboOT B
COOTBETCTBUU C 3aJJaHHON METOJMKOU U CJIEI0BaTh EMY;

- ONpenensiTh  MPOLEHTHOE  COJIep)KaHME  BEIIeCTBa B
aHAJIM3UPYEMBIX MaTEepHaIaxX Pa3IMYHBIMUA METOAAMHU;

- TOTOBUTh PACTBOPBI PEAKTUBOB C 33JaHHON KOHIIEHTPALIKEH;

- YCTaHaBJMBaTh M IPOBEPSTh KOHLIEHTPALUU PACTBOPOB,
OTIpEeNATh MONpPaBOUHbIe KO (DUIINEHTHI;

- MBITh U CYHUIHUTh HOCYIYy, HCIOJB3YEMYI B XHMHYECKOM
aHaJuse;

- paccuuThiBaTh MOJSPHYIO, HOPMAJIbHYIO KOHIIEHTPALIHIO,
MacCOBYIO JIOJII0, TUTP U JIPyTrye€ BUJIbI KOHIIEHTPALINI BEIIECTB B
pacTBOpe, EPEBOAUTh KOHLIEHTPAIMU U3 OJHOIO BU/JIA B IPYTHUE;

- AaKKypaTHO BECTM 3allCH B OTYETE, YE€TKO M OJHO3HAYHO
(dbopMyIIHpPOBAThH MOTYYECHHBIE BHIBObL;

- MPaBUJILHO BBIOMPATH YKa3aHHbBIE B METOJIMKE (POPMYJIIBI pacuera
3aIaHHBIX BEJIMYMH, WCIOJIb30BaTh MPU pacueTax 3HAYCHUS
BEJIMYMH, UMEIOIKE TpeOyeMble pa3sMEPHOCTH;

- MPAaBWJIbHO YKa3bIBaTh Pa3MEPHOCTh BCEX (DU3NYCCKUX BEIUYMH;
-  TpaBWIBHO TPOU3ZBOJUTH MATEMAaTHYECKHE pacyeThl H
MIPOBOJIUTH OKPYTIICHUE;

- TPOBOJUTH  CTAaTHUCTHYECKYI0  00pabOTKy  pe3yJbTaToB
MIPOBEICHHBIX aHAIM30B, OMPEILISITh OTPEITHOCTA U3MEPEHUI B
COOTBETCTBUU C MPEAJIOKECHHBIMH B HOPMATHBHOM JOKYMEHTAIIUU
dbopMysiaMu ¥ ypaBHEHHUSIMH.

3HaTh

- IpaBuJIa pabOThl B XMMHUYECKOH J1abopaTopuu;

- OCHOBHO€ Ha3HauyeHHe, MPUHLUIBI UCIOJIb30BaHUA U XPAHEHUS
HeoOXoauMoOM  JabopaTopHOM  MoOCynabl, OOOpYIOBaHMS U
MaTepuaos;

- OCHOBHBEIC XMMHYECKHE CBOMCTBA M Ha3HAUCHHEC HCCIICOYCMBIX
HJIN CUHTE3UPYCMBIX BCUICCTB, pPCAI'CHTOB,

- OCHOBHBIE NMPHHLMUIBI [IAHUPOBAHUS SKCIIEPHUMEHTA, CIIOCOObI
BbICTpauBaHus 3(pPexkTuBHON padOTHI U pacipeneiaeHus padodero
BpPEMEHH;

- METOJIMKH (METO/Ibl) IPOBEJCHUS aHATN3a;
- BOKHOCTb IMOJIIEpKaHUs pab0vero MecTa B YUCTOTE U MOPSIKE;

- C1IO0COOBI YTHIIM3AIMH MCIIOIb30BAHHBIX PEAKTUBOB, PACTBOPOB U
MaTepUaoB;

- TEXHUYECKYIO TOKYMEHTAIUIO, HEOOXOAUMYIO UIsS TPOBEICHUS
aHaIn3a;

- mpaBwia otbopa mpod W 00pa3IOB /I MPOBEACHHUS aHAIM3a
XUMHUYCCKUMU U UHCTPYMCHTAJIbHBIMH MCTOAAMU

- HaIeKAIME NpaBWJIa HCHOJIB30BAHUS MEPHOW IOCYIbl U




XUMHYECKOM MOCy bl OGIL[CFO HazHa4yCHUA B COOTBETCTBHU
TOCYyJapCTBCHHBIMHA CTaHAAPTAMH U TCXHUYCCKUMU YCIIOBUSAMMU,

- IIpaBuJia IIO0JIb30BaHUA AQHAIUTHYCCKUMH MW TEXHUYCCKUMU
B€CaMM, YCTAaHOBJICHHBIC IIPOU3BOAUTCIEM W HOPMAaTHBHBIMHA
JOKYMCHTAaMU,

- IpaBuJIa pabOTHI C TEPMOMETPAMHU PA3JIUYHbBIX BUJIOB;

- METOJbl NPOBEAEHUS KAIUOPOBKM NpPUMEHIEMON MepHOM
IIOCYIBL;

- HOPMAaTHBHYIO JOKYMEHTALIMIO, OTHOCAILYIOCS K KOHTPOJIIO
COCTaBa U CBOWCTB MAaTE€pUAJIOB C HCIIOIb30BAHUEM XUMHUYECKHUX
METO/I0B aHAJIN3A;

- aHaJlU3 HOPUPOJHBIX, (PapMaAEBTUUECKMX U IPOMBILIUIEHHBIX
MaTepHaIoB XUMHUYECKMMH METO/IaMU;

- [IPOLIECCHI PACTBOPEHUS, CMELIEHUS U (PUIIbTpaLUH;

- CBOMCTBa KHCIOT, MLIENOYEH, MHAUKATOPOB M  JPYIrHX
IIPUMEHSIEMbIX PEAKTHBOB;

- CIIOCOOBI IPUIOTOBJIEHHUS PACTBOPOB PEAKTUBOB C 3aJaHHOMU
KOHIIEHTpaLUEH;

- IPUHIIMIIBI YCTAHOBKU U MPOBEPKHU KOHLIEHTPALIUU PacTBOPOB;

- CHocoObl pacyeTa MOJISIPHOM M HOPMaJIbHOM KOHLIEHTPALUM,
MaccoBOM  JOJM, THUTpa M JOPYIMX BHJOB  BBIPAXKCHHUS
KOHIIEHTPALlMH BEILECTB B PaCTBOPE;

- TpeOoBaHUs, MPeIbIBIAEMbIe K Ka4eCTBY MpPo0 U MPOBOIUMBIX
AQHAJIN30B;

- CITIOCOOBI ONpeIeNIeHUsI MacChl U 00beMa XUMHUKATOB;

- IpaBWJIa BeACHUA U OQOPMIIEHUS TEXHUYECKON TOKyMEHTAllUU
Ha BBINIOJIHEHHE 33JJaHHOTO BUJA AHAJIN3a, COCTABIICHUS OTYETOB;

- crnocoObl pacuéTa 3aJaHHBIX BEJIMYMH, IPEICTaBICHHBIX B
METO/IMKE;

- TpaBuUjia MaTeMaTHMYeCKOM U CTaTUCTHUYECKOH 00paboTku
pE3yJIbTaTOB MPOBEACHHBIX aHAJIN30B;

- IpaBUJIbHOE OPOPMIIEHUE PE3YIbTATOB HKCIIEPUMEHTA.

1.2. Kosin4ecTBO 4aCOB, OTBOAUMOE HA OCBOCHHE NPO(PEeCCHOHATBHOI0 MOAY IS

Bcero yacos 512 u3 Hux:

Ha ocBoerre MJIK 260 gacos (143/98/19) (1/nm3/cam)

Ha MPAaKTHUKHU:

yueOHyto 108 gacoB

IIPOU3BOJICTBEHHYIO 144 "yacoB




2. CTPYKTYPA U COAEP KAHUE ITPO®ECCUOHAJIBHOI'O MOAYJIsL

2.1. CTpykTypa nnpo¢ecCHOHAIBLHOT0 MOMYJIs

3aHATHUS BO B3aMMOJICUCTBHUHM C MperoaBaTesieM, yac.

O06yuenne mo MJIK IpaxTnky
Kongr Haumenosanus .
npo(eCcCHOHATBH | Pa3/IeoB Cymmapubiii JaGopaTopHbIX 1 TponssoncTeenmas | CAMOCTOA
BIX, OOLITNX poeCCOHATHLHOTO obbem IPAKTHYECKHX (ecmu TeﬂBHaf
KOMIIETEHIU MOTyJIst Harpysii, Hac. | Beero S VyeOHas TIPE/lyCMOTpEHA pabora
paccpenoTodeHHasl
MPaKTHUKA)

1 2 3 4 5 6 7 8
M/IK.04.01 Teopernueckas moaroroBka o npodeccun padoyero 13321 JlabopaHT XMMHYECKOTO aHATIN3a
OK.01-07, 09, 10, | Pa3nen 1.
I1IK4.1,4.2,4.3 XumMudeckue

nabopaTtopuu U ux 59 53 16 6

OCHAIlleHUE
OK.01-07, 09, 10, | Paznen 2. OcHOBHBIE 6
I1K4.1, 4.2,4.3 nabopaTopHbIe 156 150 74

orepanun
OK.01-07, 09, 10, | Pa3nmen 3. 3
I1IK4.1,4.2,4.3 MaremaTnueckas

o0OpaboTka 17 14 0

AKCIIEPUMEHTATBHBIX

TAHHBIX

! CamocrosiTenbras pabora B paMkax 00pa3oBaTelbHON MPOrpaMMbl INIAHUPYETCS 00pa3oBaTeNbHON OpraHu3alueii B cootseTcTeuu ¢ TpedoBanusmu GI'OC CIIO B mpenenax
o0bemMa podecCHOHAIEHOT0 MOJYJIS B KOJIMYECTBE YaCOB, HEOOXOIMMOM JJIsl BBITTOJTHEHUSI 331aHIH CaMOCTOSTENIbHOW paboThl 00YYaIOIINXCsl, IPEAYCMOTPEHHBIX TEMaTHUECKUM
IUIAHOM U COAEpKaHUEM MEXIUCHUILIMHAPHOTO Kypca.




OK.01-07, 09, 10, | Pa3men 4. 4
11IK4.1,4.2,4.3 Cranpapruzanus u
KOHTPOJIb Ka4ecTBa 28 24 8
aHaIm3a
OK.01-07, 09, 10, | YueOHas npakTuka 108 *
[IK4.1,4.2,4.3 108
OK.01-07, 09, 10, | [TpousBoacTBEHHAS
[IK4.1,4.2,4.3 npaxkTuka (1o
po U0 144 144
CHEIUATBLHOCTH),
4acoB




2.2. Temamuueckuii nnaun u cooepiycanue npogheccuonanvnozo mooyaa (IIM)

Haumenoeanue pazoenos u
mem npogheccuonanvbHozo
mooyna (IIM),
MeNCOUCUUNTIUHAPHBIX KYPCOB

Cooepircanue yuedonozo mamepuana, 1a00pamopHsle padomel U RPAKmMuUiecKue 3aHamus,
camocmoamenvHan yueonasn paboma odyyawouwuxcs, Kypcoeas paboma (npoexm) (ecinu
npeoycmompetbsl)

Oobvem uacoes

(MJK)
ounasn ghopma
MJIK.04.01. TeopeTuueckas moaroropka no npodgeccun padouero 13321 JlabopaHT XMMHYECKOT0 aHAJIN3A 260
Pazoen 1. Xumuueckue nadopamopuu u ux ocHauieHue 59
Tema 1.1 Xumuueckue Cooepocanue 33
nabopamopuu u ux JlaGoparopuu: Ha3zHaueHHe, kKiaccupukanus. OOmue mpaBwia TPOBENCHHsS JTabOpaTOPHBIX )
OCHaujeHue pabor.
Bunel uHCTpyKTa)xa Ha mpeAanpuatuu. TpeOoBaHUS TEXHUKU 0€30MacHOCTH M OXpaHbl Tpy.a.
[IpaBuna mnpoTuBomOXapHOU Oe3omacHocTd. OmacHble MPOU3BOJACTBEHHBIE (PAKTOPHI B
xuMu4eckor naboparopun. CpencTBa MHAWBUIYANbHOM W KOJUIEKTHUBHOM 3amuthl. [IpaBuia 4
paboThHI ¢ XUMUYECKIMH PEAaKTHBAMH, MTPABHUJIA XPAHEHUS U YTHIIU3AINH, TPABHIIAa MAPKUPOBKH
XUMHYECKHX peakTuBOB. OKazaHue MepBOH MOMOIIH MTPH HECUACTHBIX CITydasX.
CanuTapHO-TeXHHYECKOEe O0OpyaoBaHue maboparopuil. ['a3o0-, BOJ0-, 3JIEKTPOCHAOKEHUE 4
nabopatopuii. [IpaBuiia paboThl ¢ GaJITIOHAMH CO CKHMIKEHHBIM Ta30M.
JlaGopatopHast meGenb. [IpaBuna conepxkanus pabodyero Mecra. 2
JlaGopatopHoe oOopynoBanue. Ilocyma obmero HasHadeHus. [locyna crnenuanbHOTO
HasHaueHus. MepHas mnocyna. dapdopoBas mocyma. Metammnueckoe 00OpyAOBaHHE U 4
nabopaTopHbIit HHCTpYMEHT. [IpaBuia paboTsl ¢ 1a60paTOPHBIM 000PYIOBAHUEM.
Cknaackoe  xozsiictBo. [IpaBunma  XpaHeHHMsT  peakTMBOB  Ha  CKJajae.  XpaHEHUe
JIETKOBOCIUTAMEHSIOIINXCSI M TOPIOYMX KHUJIKOCTEH. YYeT pacxooBaHHs peakTHUBOB. [IpaBumia 2
XpaHeHUs U y4eTa npekypcopoB. JXKypHassl yyera.
Ob6opynoBaHue /Ui BEICOKOTO JIaBJICHUS U BakyyMma. Bunel, Ha3HaueHue, ycTpoicTBo. IlpaBuna 5
6e301acHOCTH padoThI.
Opraam3anus TpyJa B XUMHYecKod mabopatopuu. JloyDKHOCTHash WMHCTPYKIUs JabopaHTa
XUMHYECKOTO aHaiu3a. YpOBeHb KBalu(dukanuu JladopaHTa XUMHUYECKOrO aHajau3a u 4

npodeccuoHaIbHbIE CTaHAAPTHI.




Temamuka npakmuyeckux 3aHAMUI U 1a00PAMOPHBIX PadOm

1. Ilpaktuueckas pabora Nel «IIpaBuia oxpaHsl Tpya U TEXHUKU 0€30IACHOCTH B
XUMHUYECKOH J1aOOpaTOPHIDY

2. Ilpaktuueckas pabora No2 «[IpaBuia xpaHeHuUs U YTUIH3ALUN XUMUYECKIX PEAKTHBOBY

3. Ilpaktuueckas pabora Ne3 «BeneHue xKypHaJIOB yueTa U pacxo/ia peakKTHBOBY

4. JlaGoparopnas padota Nel «O3HakomIeHHE ¢ TaOOPATOPHOM TTOCY 0

Tema 1.2 Texnuka pabomut ¢
1adopamopHbvim
obopyoosanuem

Cooeporcanue

Texnuka pa®oTbl ¢ MepHOW mocynou. I'pagympoBka mepHoil mocyabl. KamubpoBka MepHOi
HOCYZBL.

MpiTbe U cymika nocyabl. OCOOEHHOCTH MBIThS MOCY/IbI C Pa3TUYHBIMU THUIIAMH 3arpsS3HEHUN.
MeTonabl X0JI01HOM CYyIIKH. MeTO bl ropsiueii CyIIKH.

Becsl u B3BenBanue. Haznauenue u KHaCCI/IQ)HKaHHH BecoB. TexHHUKa B3BEIIMBAHUSI

Temamuka npakmuyeckux 3aHAMUIL U 1a00pamopHsIX padom

1. JIaGopartopHas pabota Ne2 «MbIThe MOCYIbI C Pa3IMUHBIMU BUIaMU 3arpA3HEHUN U €€
CYLIKa

2. JlaboparopHas pabota Ne3 «PaboTa Ha Becax pa3IMIHOIO KJIacca TOYHOCTID)

3. JlaGoparopHas pabota Ned «KanubpoBka MepHOIl mocyas! (MepHOI KOJI0bI, OIOpeTKH,
MTUATIETKH )»

CamocrosrenbHas yueOHas paboTa pU U3yUYEHUH pasjiena:

- paboTa ¢ HOPMATHBHOM JOKYMEHTAIIUEH;
- cocTaByIeHue pedepaTa, Ipe3eHTau o Teme « TpeGoBaHus K UCCIIeI0BATEIbCKIM Ja00paTopusIM;

- IPOEKTUPOBAHKE KypHaJa y4eTa IPUTrOTOBJIEHHBIX PACTBOPOB B J1aOOpaTOpPHH.

Pa3zoen 2. Ocnoenvie nadopamopnsie onepayuu

156

Tema 2.1 Hzmenvuenue u
cmewueanue

Cooepicanue

HeoOxoaumocTh n3MenbueHus TBEpAbIX BelecTB. OnTuMaabHbIA pa3mep dacTull. Busl
npobnenus. [locyna u obopynoBanue s U3MeNbUeHUs BellecTB. TeXHUKA U3METbYCHUS
TBEP/BIX BEIIECTB.

CwMmerrBanue BeniecTB. MexaHMueckoe CMELINBaHue, ocyJa U 000py10BaHuUE, ITPaBUIIa
paboThl ¢ HEOOX0IUMBIM 000pyAOBaHUEM. [IpuHIMT NeCTBUS HIEKTPOMArHUTHOM MEIIaIKy.
bapboTtupoBanue.

Temamuka npakmuyeckux 3aHAMUIL U 1a60pamopHsIX padom




1. JlaGoparopHas pabota Ne5 «l3MenbueHne U CMEIIMBAHUE PEAKTUBOB B XUMUYECKOM
ocyzae»

Tema 2.2 Ilpuzomoenenue Cooeporcanue

pacmeopos Crioco0bl BBIpaKEHHsI KOHIIEHTPAIMKE PACTBOPEHHOTO BelecTBa. MosipHas, HOpMabHas

KOHILIEHTpanus. TUTp pacTBopeHHOro BemiectBa. MosbHas 10y1s1. MaccoBast 10515t
pPacTBOPEHHOTO BemiecTBa. [lepexoa U3 0lHOTO BHU/1a KOHIICHTPAIIUU B IPYTOM.

[Tpurorosnenue pactBopos. [IpeaBaputesnbhbie pacueTbl. CMeIMBaHUE JIBYX PACTBOPOB Pa3HON
KoHIeHTpanun. O0IHe npaBuiia MPUroTOBJICHHS PacTBOPOB. [IpHUroTOBIICHHE PACTBOPOB M3
['CO (crangapT-THTpA).

Omnpenenenne TOYHON KOHIIEHTPAIIMH PACTBOPA 110 YCTAHOBOYHOMY BeIIeCTBY. TpeboBaHMs K
yCTaHOBOYHBIM BeniecTBaM. OOIIre MPUHIMITEI CTaHIAPTU3alUH pacTBopa. [lonpaBounbie
KO3 PHUIIIEHTHI.

Temamuka npakmuyeckux 3aHAMUIL U 1a00PAMOPHBIX pAdom

1. Ilpaktuueckas padora Ned «Pemenue 3agau o reMe «OmnpeneneHnue KOHIIEHTPAINH
BEIIECTBA»

2. Ilpaktuueckas pabota Ne5 «Pemenune 3agau no reme «Ilepexoa n3 oHOM KOHIIEHTPALIMH B
IPYTYIO»

3. IpakTuueckas padota Ne6 «Pemenue 3amad mo Teme «llomyueHue pacTBOpOB 3aJaHHON

KOHICHTpAUX IPHU CMCIIUBAHHUN»

JlaGopaTtopHnast pabota Ne6 «I[IpuroroBnenue pacTBopa 3alaHHOW KOHIIEHTPAI[UN

JlaboparopHnas padota Ne7 «IIpuroroBieHue pacTBOPOB pa3IN4HON KOHIIEHTPALI

JlaGopatopHas pabota Ne8 «IIpuroroBnenue pacTBOpoB TOUHOM koHIeHTpauuu u3 I'CO»

JIaGopatopHas pabota Ne9 «YcTaHoBIEeHHE TOUHOW KOHIIEHTPALMU pacTBOPA COISTHOM

KHUCITIOTBD»

No gk

8. Jlabopartopnast pabota Nel( «YcTaHOBIEHHE TOUHOM KOHIIEHTPALMU pacTBOpa THAPOKCHIA
HaTpU»

Tema 2.3 Cnocoowl pazoenenusn | Cooepicanue

cmeceu u usénelenun DKCTpaKIUs KaK METOJ U3BJedeHus BemecTBa. Koadduuument pacnpenenenus. Kospduument

éeuecmes usBiedeHns. MaKTOPHI, BIUSIOIIME HA OJHOTY U3BJIEYEHHS BEIECTBA.

BriconuBanue. O0miue rnpaBuiia BEICOIUBAHUS




OunpTpoBanue. PakTopsl, BIUAIOUINE HA CKOPOCTh puibTpoBaHus. OuibTpoBaHuE MPH 2
aTMocdepHoM AaBneHnH. OuabTpoBaHue Mo BakyyMoM. OCHOBHBIE TIpaBuiIa (GUIBTPOBAHUS.
Br16op ¢unbrpa. lekantanus. [IpombiBanue ocaka.
Llentpudyruposanue. OTCTONHBIE U PUIABTPYIOLIME HEHTPUDYTH.
Huctumnsmust. [Ipocras neperonka u pektudukanus. Heobxoaumas nocyna ajisi IpoBeIeHUsS 4
quctiiuanuy. JlaboparopHast ycTaHOBKa JJ1s IpsAIMOM nieperoHku. Ileperonka ¢ BoAsiHbIM
napoMm. JlaboparopHasi yCTaHOBKa J1JIsl IEPETOHKHU ¢ apoM. [leperonka B BakyyMme.
Cy6numarnus (Bo3ronka). O0riue rnpaBuiia BHIITIOTHEHUS. 2
BeinmapuBanue u ynapuBaHue. 2
Harpesanue u npokanusanue. HarpeBarenbHble npuoopsl. JlaboparopHas nocyia uis 2
IPOBE/ICHUS HarpeBaHUs U npoKanuBaHus. O0Iue npaBuiia BHITOIHEHHUS.
Cymika BemectBa. Onpeenenre BIa)KHOCTH BellecTBa. TpeOoBaHus, NpeabsBiIsieMble IIPU 2
BBICYIIMBAaHUH BEIIECTBA.
Kpucramnuzamnus. Beibop pactBopurens. Bnusaue pactBopumocTn. O0miue mpaBuia 4
BBINOJIHEHUS KpucTauin3auu. OxiaxaeHue BemecTBa. OXJaxarolue cCMecu
Temamuka npakmuuecKkux 3aHAMUIN U 1a00pamopHsIX padom 20
1. IIpakTruueckas pabora No7 «Pemenue 3a1au no teme «IlonHoTa U3BIEUEHHS BELIECTBAY 2
2. JlaGopatopHas pabota Nell «DkcTpakuys BelecTBa ¢ HOMOIIBIO OPraHUYeCKOTo 2
pPacTBOPUTEIIS»
3. JlaGoparopHas pabota Nel2 «Pa3neneHue cmecu ¢ MOMOUIbIO (PUIBTPOBAHUS 2
4. JlabopaTtopHas pabota Nel3 «Pa3znenenue cMecu Ha (hpakIuu MMyTeM MPOCTON 6
MIEPETOHKNY
S. JlaboparopHas pabota Nel4 «OuncTka BemecTBa METOJIOM MEPEKPUCTATITHIALII 4
6. JlabopaTtopHas padota Nel5 «Onpenenenre coaepKaHus KPUCTAITU3AIIMOHHON BOIBI B 4
Kpuctamoruapare cyibdara meau (11)»
Tema 2.4 Onpeoenenue Cooeporcanue 48
gusuueckux Koncmanm Onpeenenne MIOTHOCTH TBEPABIX U XKUAKUX BEIIECTB. AOCONIOTHAS K OTHOCUTEIbHAS 4
wioTHOCTU. OmnpesieneHne MIOTHOCTH JKUAKUX BeIecTB apeomeTpoM. OmnpesieneHre mIoOTHOCTH
XKHJIKMX BEIECTB MMKHOMETPUYECKHM MeToZoM. OrpeieneHue MIOTHOCTH TBEP/IbIX BEILECTB.
Omnpenenenne BI3KOCTH KUAKOCTU. J[nHaMuyeckas (aOCOM0OTHAs ), KHHEMaTU4YecKasi, yeIbHas 4




U YCJIOBHasl BSI3KOCTh. [IpnOopbl 1 1abopaTopHble YCTAHOBKHU ISl ONIPEICIICHUS BSI3KOCTH.

OO01re npaBuiia U3MEPEHUS BI3KOCTH.

Ornpezenienne noka3aress IpeoMICHHUs. 3aKOH MpeaoMiieHUs. AOCONIOTHBIN U 4

OTHOCHUTEIIbHBIN MOKa3aTesb NpeIoMIIeHHs. 3aBUCUMOCTD MTOKA3aTesl IPEJIOMIICHUS OT

TEeMIEepaTypbl. 3aBUCUMOCTD [TOKa3aTessl MPEIOMIICHHS OT KOHIIEHTPAIMU PACTBOPEHHOTO

BenlecTBa. PakTop MoKazaTess MPEeIOMIICHUS. Y IeTIbHAs U MOJIeKYJIsipHas pedpaxiusi.

[Tpubops! 115 n3MepeHus rmokasaress npeiaomiaeHus. [IpoBepka roTOBHOCTH U FOCTHPOBKA

npudopa.

Omnpenenenne TeMIiepaTypsl IUIABJICHUS U KUTIeHUs1. JlabopaTopHbIe YCTaHOBKH /IS 2

OTIpeNIeJICHNUs] TEMITEPATyp KUIICHUS U T1aBieHus1. O01ue npaBuia OnpeaeseHus.

Temamuka npakmuueckux 3aHAMUIL U 1a00PAMOPHBIX padom 34

1. TIpaktuueckas padora Ne§ «Pemenue 3amau mo teme «Onpe/eneHne IIOTHOCTH BEIECTBA» 2

2. Ilpaktuueckass pabota Ne9 «Pemenne 3amau mo Teme «OmpeseneHrne KOHIICHTPAIUH 4
pPacTBOPEHHOIO BEUIECTBA 110 TOKA3aTENIO MPETOMICHUSD)

3. JlabGopatopHas pabora Ne 16 «OmpeneneHue TIIOTHOCTH BEIIECTBA apeoOMETPOM H 4
MUKHOMETPOM

4. Jlabopatopuas pabora Nel7 «OmpeneneHne KHHEMATHUYECKOW BS3KOCTH TOIUIMBA IS 4
peakTuBHbIX ABurareneit mapku TC-1»

5. Jlaboparopnast pabora Nel8 «Ompenenenue copepKaHHMsi CyXHX BEIIECTB B PpacTBOpE 4
pedpakTOMETPHUECKUM METOJOM)

6. JlaGoparopnass pabGora Nel9 «OmpeneneHue TeMrepaTypbl KHUIIEHUS WU TJIaBJICHUS 4
UCCIIETyeMOT0 BEILIECTBA»

7. JlabGoparopHas pabora Ne20 «OmnpezneneHue 3JIeKTPOIPOBOJIHOCTH PACTBOPOB C MOMOIIBIO 4
KOHIYKTOMETPa»

8. JlaGoparopras pabora Ne2l1 «OmnpeneneHne TOYKH JKBHUBAJICHTHOCTH THUTPOBAHUS 4
KOHIYKTOMETPUIECKAM METOIOM»

9. JlaGoparopras pabora Ne22 «OmpeneneHne TOYKH JKBHUBAJICHTHOCTH THUTPOBAHUS 4
MOTEHIIHOMETPHYECKUM METOIOM)

Tema 2.5 Ilpoboomébop Cooeporcanue 14
OcHoBHbIe BuABI TP0o0. OTO0p Mpod razoo0pa3HeIX BemecTB (Bo3ayxa). [lornoturenu ans 2

Tra30BOT'O aHaJIku3a.




OT160p npo0 xuaxoctu. CrocoOs! 0T60pa xKUAKUX 1pob. [lepuonnunocts orbopa. [loaroroska 4
nocybl. I3MeHeHus, BO3MOXKHBIE B )KHIKOH Mpode ¢ TeyeHneM BpeMeHu. KoHcepBarms
KHUJIKOH poObl. CpOKU XpaHEHHUS.
Ot60p mpo0 TBepABIX BeliecTB. KBapToBaHUE TBEPI0M MPOOHI. 2
Temamuka npakmuueckux 3aHAMUIL U 1a00pamMopHsIX padom 6
1. Jlaboparopnas pabota Ne23 «O16Gop mpoOBI BO3TyXa» 2
2. JlaGoparopnas pabota Ne24 «O10O0p KUIKOM TPOOKI» 2
3. Jlabopatopnas pabora Ne25 «Otbop TBEp10¥ TPOOHD) 2
CamocTtosTenbHas yyeOHas padoTa mpu U3yueHUH pasjena: 6
- paboTa ¢ HOpMaTUBHOI TIOKyMEHTALIUEH;
- COCTaBJICHUE aNTopuTMa 0TOOpa Mpod (ra3000pa3HBIX, KHUJIKUX UIH TBEPBIX);
- COCTaBJICHUE aJITOPUTMA Pa3IeICHUS CMECH CIIOKHOTO COCTaBa, MPEIOKEHHON MPEToIaBaTelieM;
- COCTaBJICHUE aJITOPUTMa MIPUTOTOBIICHUS M CTAHJAPTU3AIMH PACTBOpA.
Pazoen 3. Mamemamuueckasa 00padoomKa IKCnEPUMEHMATbHBIX OAHHBIX 18
Tema 3.1 Cmamucmuueckasn Cooepocanue 14
obpabomka u npedcmasnenue | Qysyyeckas BeUUMHA. Pa3MEPHOCTD (PU3MYECKOIl BETMIMHBL. BUIbl H3MEpEHHil (0HOKPATHOE, 4
pesyromama MHOTOKpATHOE, a0COIIOTHOE, OTHOCUTEIBHOE, IIPAMOE, KOCBEHHOE). COBOKYIIHBIE U3MEPEHHUSI.
ITorpemHocTy nu3mepenui. [IpuurHbI OABIEHUS IOIPEMIHOCTEN. BUABI MOrpemHoCcTH
(cucremaTuueckue, ciydaitapie) [IpaBUIbHOCTS U BOCIIPOU3BOAUMOCTD pe3ynbrara. CpenHee 4
napajuiebHBIX U3MepeHuid. Jlucnepcus kak Mepa pazopoca usmepeHuit. AOCOIIOTHOE
CTaHJAPTHOE OTKJIOHEHHE. | paHuUIIbI JOBEPHUTEIBHOTO HHTEpBaia. JJoBepuTebHAS BEPOATHOCTh
3amuck pe3ysbTaToB dKcrepuMeHTa. OTYeT U MPOTOKOJI IKCIIEPUMEHTA.
Temamuka npakmuyeckux 3aHAMUIL U 1a60pamopHsIX padom 4
[IpakTuueckas padota Nel0 «Pemenue 3amau mo reme «O0paboTKa pe3ybTaTOB aHATIN3a) 4
CamocrosiTenbHas yaeOHas padoTa Mpu U3YUEHUU pasjienia;
- IPOEKTHPOBaHKE (POPMBI IPOTOKOJIA AHATIN3A; 4
- IPOEKTHUpOBaHKUEe (OPMBI OTUETA 110 pe3yJIbTaTaM MPOBEIEHHOTO UCCIIETOBAHHS
Pazoen 4.Cmanoapmuszayus u KOHmMpob Kayecmea 24
Tema 4.1 Cmanoapmu3zayusn Cooeporcanue 10




ananuza Obm1ee nmonarue o cranaapTuzanuu. Crucrema HayYHO-TEXHUYECKOH nH(popMaluu 1o 5
cTangaptu3anui. HopMatuBHbIEe JOKYMEHTHI.
AOCONIOTHBIE U OTHOCUTEIBHBIE METOIbI aHanu3a. [ pagyupoBka. OGpa3iubl cpaBHEHUS U 4
ctanaapTabie. Criocod BHEIIHUX CTaHIapTOB.
Temamuka npakmuyeckux 3aHAMUIL U 1a00paAmMoOpHbIX padom 4
JlaGopaTtopHas pabora Ne26 «OnpeenieHue coaepkanus OpoMuIa KaJiusi B pacTBOpe 4
pedpakTOMETPUUECKUM METOJIOM C UCIOJIBb30BaHUEM T'PaAyHPOBOYHOTO TpaduKar»
Tema 4.2Konmpons kauecmea | Cooeprcanue 14
XUMUNECKOCO AHAIU3A. BHyTpriabopaTopHblii KOHTPOJIb. ApOuTpakHbie MpoOsl. CHcTeMa yueTa MH(POPMAIIHH. 4
ABTOMaTH3aIMs BHYTPHUIA0OPATOPHOTO KOHTPOJIS.
[TpoBepka u KaIMOPOBKA CPEICTB H3MEPEHHIA. 4
[TonsiTe ATANIOHOB B TaOOPATOPHOM aHAIKM3€. DTAJTOHBI IEPBUYHBIC U BTOpUYHBIE. OOpa3iioBoe 9
CPENCTBO U3MEPEHUM.
Temamuka npakmuyeckux 3aHAMUIL U 1a00pamopHsIX padom
JlaGoparopHas padota Ne27 «OmnpezneneHrne KauecTBa aHAIN3a [0 KOHTPOIBLHOMY 00pa3Iy»
CamocrosiTenbHas yueOHas padoTa Mpu U3YUEHUU pasjenia;
UCTIONb30BaHue VHTepHET-CeTH, IIEKTPOHHOTO YYeOHHKA, 3
paboTa ¢ HOpMaTUBHO-TEXHUUECKOW JOKYMEHTAIMEH;
HOCTPOCHHUE TPAAYHUPOBOYHBIX IpahuKoB ¢ ucnoib3oBanuem [10 MsExel
Yuebnas npakmuxa no mooynio
Texnuka nabopamopHulx pabom
Bunst pabort:
. MBITBhE 1 CylIKa MOCYIBI
. TexHuKa B3BEIIMBAaHUS HA BECaxX pPa3IMYHON TOUHOCTH
. OuncTKa BEIECTB METOIOM NePEKPHUCTAILTH3AIIH
. [lpuroroBneHue AUCTUIITMPOBAHHON U OUIUCTUIITMPOBAHHOM BOJIBI 108

. Kanubposka MepHO# mocyibt

. [IpuroroBnenre pacTBOPOB TOYHOW KOHIIEHTPAIIMU U3 (PUKCAHATIOB

. I[lpuroroBneHure pacTBOPOB 3aJaHHON KOHIEHTPALUU

. [loaroroBka maboparopHOro 000pyAOBaHUS K padboTe

0. Onpenenenue o01IEH KECTKOCTH KOMIUIEKCOHOMETPHUYECKUM METOJIOM

1
2
3
4
5
6. HpI/IFOTOBHCHI/Ie pacTBOPOB U YCTAHOBKA MOIIPABOYHOTO KOE)(b(l)I/II_II/ICHTa METOJAOM TUTPOBAHUA
7
8
9
1




11. Onpenenenne kapOOHATHOM, ycTpaHUMOM (BpEMEHHOI) U HeKapOOHATHOM KECTKOCTH
12. Onpenenenue o01IeH MET0YHOCTH

13. Onpenenenue coaepKaHus KaabLus

14. Onpenenenue coepKaHusi Maruust

15.0mnpenenenue coaep:kanusi KUCIOpOaa

16. Onpenenenue cynbhaT-HOHOB

17. Onpenenenue IByOKUCH yTiiepoia

19. Ompenenenuie cyxoro ocraTka B BOJIe

19. Padora ¢ 'OCTamu, OCTamu, TY u ApyruMu HOPMATUBHBIMU JOKYMEHTaMH

IIpousso0cmeennas npakmuxka no Mooy
Buowt pabom:
3HAKOMCTBO C HOPMATUBHOMU JIOKyMEHTalUel TabopaTopuu: HHCTPYKIUEH JabopanTa, MHCTPYKIMSIMU K puOopam, METOIUKaMH,

144
I'OCTamu, TY u np. Usyuenue cTpykTypbl jabopaTopuu. OCBOEHHE BHYTPEHHEro J1labopaTOpHOro KoHTpois. M3ydenue
YCTPOMCTB M NMPHUHUUIOB paboThl npubopoB. IloaroroBka peakTUBOB, MPOO K MPOBEACHMIO aHAIN30B. lIpoBeneHHe aHAIN30B.
O0paboTKa pe3ynbTaToB, 0QOpPMIIEHHE KYPHAJIOB U MPOTOKOJIOB HccaenoBanus. Ilocrpoenue kapt LllyxapTa.
Bcezo 512




3. YCJIOBUA PEAJIM3ALUU ITPOTI'PAMMBI IPO®ECCUOHAJIBHOI'O MOYJIsA

3.1. lnsa peanuzanuu mporpamMmbl MPOPECCHOHATBHOTO MOAYJIS JODKHBI OBITh MPETYCMOTPEHBI
CIICAYIOIINE CTIeUATbHbBIC TOMEIICHUS |

- na60paTopH;1 (1)I/I3I/IKO-XI/IMI/I'-I€CKI/IX MCTOJO0B aHa/in3a U TCXHUYCCKHUX CPCACTB USMCPCHU,

- TabopaTopusi aHATUTUYECKOU XUMUU;

- 1abopaTopusi TEXHUIECKOTO aHAJIN3a, KOHTPOJISI TPOU3BOJICTBA M AKOJIOTHYECKOTO KOHTPOJIS.

OcHameHnue JiadopaTopuii:

AHaMUTHYeCKOil XuMUHU. BEITsDKHON mIKad; adopaTtopHble cTobl; Xumuueckas nocyaa [OCT
25336 «Ilocyna n o6opynoBaHue 1a00paTOPHBIE CTEKIISTHHBIC. THITBI, OCHOBHBIC ITApaMETPhl U Pa3MephI»;
BEChl AHAJTMTUYECKHE; BEChl TEXHUUECKUE; IITATUBBI METAJUNINYECKUE; SICKTPOILTUTKH; My(eabHas meyb;
CYLIMJIbHBIN 1IKa(; HeHTpudyra nabopaTopHas, CTaJUOHBbI.

CnekTpajbHoro anaausa. Beitsoknoil mkad; mabopatopusie cronbl; xumuueckas nocyaa ['OCT
25336 «lIlocyna u ob6opynoBaHue J1abOpaTOpHble CTEKIsHHbIE. THIBI, OCHOBHBIE IapaMeTpbl U
pasMepb»;noasporpadbl  pa3iaMYHbIX THUIIOB; TEXHOXHMHUYECKHME BECHI; AHAJIUTHUYECKHUE BECHI;
criekTporpad; KBaHTOMETP; CTUIOCKOIT; MUKPO(OTOMETP; F€HEPATOP; BUCKO3UMETP; HAOOp apeoMeTpOB;
JUCTUIUISITOP.

DOU3UKO-XUMHUYECKHX METO/I0B AHAIM3Aa U TeXHHYECKMX CPeICTB HM3MepeHHs. BpITsHON
mkag; mnaboparopueie cronbl; xummdeckas mocyga ['OCT 25336 «llocyma wm oOopynoBaHue
na0opaTOpHbIe CTEKJsSHHBbIE. THIBI, OCHOBHBIE MapaMeTpbl U pa3Mepbl»; TEXHOXUMHYECKHUE BECHI;
AHAJINTUYECKUE BECHl; HA0Op apeoMETpPOB; NUKHOMETPHI; BOJBTAMIIEPOMETPUUYECKHUI aHAIU3ATOP;
¢doTokomopuUMeTp; pedpakTOMETp; CHEKTPOPOTOMETP; BHUCKO3UMETP; caxapuMeTp- HOJISIpUMETP;
My(QenbHas Meyb; CyIIWIbHBINA MKag; HeHTpUudyra; MOHOMEp; 3MEKTPOIUIUTKA; MOTCHIMOMETPUUECKUM
TUTPATOp; AUCTHIUIATOP; LITATUB U1 TUTPOBAHHUSA; 3JIEKTPOIbl; BOAsHAs OaHs; IecoyHass OaHs;
MarHUTHBIE MENIAJKW; KOJOOHarpeBaTenu; HaOOp Ui TOHKOCIOWHON Xpomarorpaduu; MOAbEeMHBIE
CTOJIUKH.

TexHu4Yeckoro aHaau3a, KOHTPOJISI MPOU3BOACTBA U IKOJIOTHYECKOr0 KOHTPOJIsl. BBITSHKHOMN
mkad; nabopaTopHble cToibl; Xumuueckas mnocyaa no ['OCT 25336 «Ilocyna u oOopynoBaHue
1a0b0paTopHbIe CTEKJISHHBbIEC. TUIBI, OCHOBHBIE MapaMeTphl U pa3Mepb»; HAO0Op apeoMeTpoB; HOHOMEP-
KOH/IYKTOMETp; BEChl aHAJUTUYECKHE; BEChl TEXHWYECKHE; IITATHBBl METANINYECKHUE; HIEKTPOILUINTKY;
mKag CyMIMIbHBINA; 3JEKTPOACHUPATOpP; MATrHUTHBIE MEMIAJIKH, MOJBEMHBIE CTOJIMKH; BUCKO3UMETP
DHruepa; TepMocTar; Ipubop Ui ONpeNeeHuss TeMIEepaTypbl BCHBIIKM B 3aKPHITOM THIJIE; ammapar
APH-JIAB-03 st onpenenenusi GpakiMOHHOTO COCTaBa HE(PTEMPOAYKTOB; TPHUOOP ISl ONpEACTICHUS
BCOBIIIKK 10 MapreHc-IleHckoMy; cleKTpockaH; Hacoc ais oTOopa mpoO BO3Jyxa; MbUIEMEp;
ra3oaJIcopOIIMOHHbIE TPYOKH; MELIKHU JJI1 XpaHEHHS Ta30BbIX MPoo.

Peanuzanust  oOpa3oBaTenbHOM NHporpaMMbl — OpeAronaraeT o0s3aTelbHYyI0 Y4eOHY0 H
MIPOU3BOJICTBEHHYIO MPAKTHUKY.

VYuyeOHast mpakTUKa peaau3yercsl B Ja0opaTopuax KoJuleka U TpeOyeT Haauuusi 000pyaoBaHus,
MHCTPYMEHTOB, pAcXOJHBIX MaTepHalioB, OOECHEYMBAIOIINX BBHIMOJIHEHHE BCEX BHUJOB pPadoT,
omnpeneneHHbix conepxkanueM @I'OC CIIO, B ToM uucie o0OpyJAOBaHUS M WHCTPYMEHTOB (MJIM HX
AQHAJIOTOB), HCIIOJIB3YEMBIX Tpu TpoBeaeHun demnuoHaTtoB  WorldSkills wu  ykasaHHeIXx B
MHPACTPYKTYPHBIX JHCTaX KOHKypcHOU nokymenTtanuu WorldSkills mo komnereniun: “JlabopatopHbiit
XUMUYECKUN aHamm3” .

3.2 UupopmaunonHoe odecrnedeHue 00y4eHus

OcHoeéHble UCIOUHUKU:

1. AnekcannpoBa, 3. A. Ananutudeckas xumusi: B 2 kH. Ka. 1. Xumudeckne MeTopl aHaIN3a:
yuebHuk u npaktukym st CITO / D. A. Anekcanaposa, H. I'. I'aligykoBa. — 2-e u3n., ucnop. u
norr. — Mocksa: FOpaiit, 2015. — 551 c. — ISBN 978-5-9916-4665-9
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2. Aunekcanapona, O. A. Ananutudeckas xuMus: B 2 kKH. KH. 2. ®U3UKO-XUMHUYECKHE METOIbI
aHanmu3a: yueOHuK u npaktukym st CITO / 3. A. Anekcannposa, H. I'. TaiinykoBa. — 2-e u3.,
ucrp. u gon. — Mocksa: FOpaiit, 2017. — 359 ¢. — ISBN 978-5-534-04223-8

3. AHanu3 3arpsi3HEHHOH BOJBL: npakTHueckoe pykoBoacTso / FO.C. [Ipyros, A.A. Poaus. - 2-e u3z.
— Mockpa: BMHOM. JI3, 2015. - 678 c.

4. AHanuTHueckas XUMHSI. XMMUYECKHUEe MeToabl aHanm3a: ydeb. moc. / A. . Kebenrses, A. K.
Kepnocek u np. - 2-e¢ usn., crep. — Mocksa: HUL| MHO®PA-M; Munck: HoBoe 3uanue, 2014. -
542 c.

5. AHanmuThueckas XuMus U pu3nKo-xuMuueckue Metoanl aHanuza. B 2 1. T. 1.: yuebnuk / FO. M.
I'myGokoB u nip.; mox pea. A. A. Mmenko. — M.: Axkagemus, 2012. - 352 c.

6. AHamuTHuYecKas XUMHUS U PU3HKO-XMUMHYECKHE MeToabl aHanu3a. B 2 1. T. 2.: yueOunuk / H. B.
Anos u ap.; nox pen. A. A. Mmenko. — M.: Akanemus, 2012. - 416 c.

7. AnHamuThuyeckas XuMHUsA. Xpomarorpaduueckue METOAbl aHanu3a: ydeOHoe mocobue / A. M.
XKebenrses. — Mocksa: HULL Uudpa-M; Mu.: HoBoe 3nanue, 2013. - 206 c.

8. Awntunos, M. A. Ornenka kadecTBa MOA3EMHBIX BOJ U METO/bI UX aHanu3a: yueOHoe nocodue / M.
A. Autunos, W.B. 3aukuna, H.A. besnenexusix. — Cankr IlerepOypr: IIpocnekt Hayku, 2013. -
136 c.

9. bopuco, A. H. Anamutuueckass xumwusi. PacueTbl B KOJMYECTBEHHOM aHAM3e: YYEOHHK W
npaktukym s CITIO /A. H. bopucos, U. 0. TuxomupoBa. — 2-e u3a., ucnp. u aon. — Mocksa:
HOpaiir, 2017. — 118 c. — ISBN 978-5-534-00807-4

10. Bonkos, A. . CipaBouyHuK 110 1aboparopHoit xumuu / A. N.Boakos, U. M. XKapckuii. — MuHCK:
Cospemennas mkona (bykmacrep) Matepnpeccepsuc, 2016. — 256 c.

11.TafinykoBa, b. M., XapuronoB C.B. TexHuka W TexHOJIOTHUS J1aOOpaTOPHBIX paboOT: yueOHOE
mocobue. — 2-¢ m3., crep. — Caskr - [leTepOypr; Mocksa; Kpacuonap: Jlans, 2020. — 155 c.

12. XKebentsieB, A. . Ananutnueckas xumus. [Ipaktukym: yueOnoe nocodue / A. U. Kebenrses, A.
K. XKepnocek, U. E. Tanyts. — Mocksa: HUL] MTHO®PA-M; Munck: Hosoe 3nanue, 2013. - 429 c.

13. KonTposs kauectBa Bojsl: yueOHuk / JI. C. Anekcees. - 4-e u3n., nepepad. u gon. — Mocksa:
HUIL] UHOPA-M, 2015. - 159 c.

14. Kpuctuan, I'. Anamutnyeckas xumus. B 2 1. T. 1 / I'. Kpucruan; nep. ¢ anrin. — Mocksa:
BMHOM. JlaGopatopus 3Hanui, 2013. — 623 c.

15. Kpuctunan, I'. Ananutnueckas xumus. B 2 1. T. 2 / I'. Kpuctuan ; nep. ¢ anrin. — Mocksa :
BMHOM. JlaGopatopus 31anuit, 2013. -504 c.

16. Jlecc, B. P. IIpaktuyeckoe pykoBoacTBO i Jaboparopuu. CnennanbHbie MeTozsl / B. P. Jlecc;
nox pen. U. I'. 3enkeBuua. - Cankrt-IlerepOypr: LIOII "IIpodeccus", 2014. - 472 c.

17. IlonxopeiToB, A. JI. Anamutnyeckass xumus. OKHCIUTEIbHO-BOCCTAHOBUTEIBHOE THUTPOBAHHE:
yuebnoe nocooue st CIIO / A. JI. Tlonkopertos, JI. K. Heynaunna, C. A. llltun. — Mocksa:
HOpaiiT, 2017. — 60 c. — ISBN 978-5-534-00111-2

18. ITycroBayosa JI. M. ®U3HKO-XUMHYECKHE METO bl HCCIICIOBAHUS U TEXHUKA JTA0OPATOPHBIX
pabot / JI. M. IlycroBanosa. — PoctoB H//]: ®enukc, 2014. — 316 c.

19. Tpudonora, A. H. AHanuTHdeckas XUMUS: JJAOOPATOPHBIA MPaKTUKyM: y4eb. mocobue / A. H.
Tpudonosa, U. B. MenscutoBa. — MuHnck: Beimas mkona, 2013. — 160 c.

Jlononnumenvhnvlie UCMOYHUKU:

1. AHanmuTuyeckas XuMus U (PU3UKO-XUMUYecKne MeToabl aHanuza. B 2 1. T. 2/ moxm pen. A. A.
Hmenko. — Mocksa: Axkagemus, 2012. - 351 c.

2. bymaroB, M. MW. [Ilpaktudeckoe pYKOBOJACTBO 1O  (OTOKOJOPHUMETPUUYECKHIM U

cnekTpodoToMeTprueckuMm Metonam ananuza / M.U. bynaros, U. I1. Kanunkusn /. — J1.: Xumus,
1986. - 376 c.
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10.

11.

Banosa (KombimoBa B.[[). ®usnko-xumuueckue MeToabl aHanu3a: mpaktukym / B. JI. Bamoa
(Kombuiosa), JI. T. AGecanze. - MockBa: M3narenscko-Toprobas kopropamus «/lamkoB u K.
2012. - 224 c.

Bacunnes, B.I1. Amanutudueckas xumusd. B 2 ku. KH. 2. OU3HKO-XUMUYECCKHE METOAbI aHAIIM3A:
yueonuk / B.I1. Bacunbes. - 3-¢ u3x., crep. — Mockga: Jlpoda, 2007. — 384 c.

BacunbeB, B.II. Ananutudeckas xumwus: jaboparopuelii mpaktukym / B.II. Bacwibses, P.II.
Mopo3sosa, JI.A. Kouepruna. — 3-e u3z., crep. — Mockga: JIpoda, 2006. — 414 c.

Fonebept, K.A. BBenenne B razoByto xpomartorpaduio / K.A. IN'omsbept, M.C. Burnepraysz—
Mocksa: Xumus, 1990. — 351 c.

. OcHoBpl anammtnyeckor xumuu. B 2 xH. KH. 1. / mon pen. FO.A. 3omoroBa. — M.: Beicmias

mkoja, 2004. — 359 c.
OCHOBBI aHATUTUYECKON XUMHUU: MPAKTUIECKOe PYKoBOACTBO / moxa pen. FO.A. 3omoroBa. — M.:
Xumus, 2001. — 463 c.
OcHOBBI cOBpeMeHHOT0 AnnekTpoxumudeckoro ananusa / I.K. Byaaukos, B.H. Maiictpenko, M.P.
Bscener. — M.: Mup: bunowm: JlabopaTopus 3Hanui, 2003. — 592 c.
Otto, M. CoBpeMeHHBIE METO/IbI aHaTUTHYeCcKOH xumun. B 2 1. T. 1 / M. OTTO0; miep. ¢ Hem; 1o
pen. A. B. 'apmara; - M.: Texnocdepa, M. 2006- 416 c.

OneiinukoBa, O.H. Pa3zpaboTka MOIyJbHBIX NpOrpaMM, OCHOBAHHBIX Ha KOMIIETEHIUAX:

yueb. mocobue / O.H. OnmneiinukoBa, A.A. MypasbeBa, KO.B. KonoBanora, E.B. CaprakoBa. —
Mockasa.: Anbda —M, 2005. — 160 c.

1.

Humepnem-pecypcut
[Topran GpyHIAMEHTATBFHOTO XHMMHYECKOTO 00pa3oBanms [ DneKkTpoHHkIA pecype] : URL :

http://www.chem.msu.ru

2.

XuMuK.ru - caiit o xumun [DnekTponHsiit pecypce] : URL : http://www.xumuk.ru
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4 KOHTPOJIb H OLJEHKA PE3YJIBTATOB OCBOEHHA ITPO®ECCHOHA/IBHOI' O

MOJYIA

Ko u nHaumenoBanue
PO ECCHOHATTBHBIX U 00X
KOMIICTCHIINH, (JOPMHUPYEMBIX B
pamMKax MOJAYJIs

Kputepuu oneHku

MeToOb! OLIEHKHU

IIK 4.1 OcyniecTBIATh
MOJITOTOBKY JIA0OPATOPHOMA
1OCy Ikl U 000PYIOBaHUS,
HOJTrOTOBKY pabounx
pPacTBOPOB COTIIACHO
HOPMAaTUBHOM JJOKYMEHTAIHH

OueHnBaHue NOATOTOBKU
1a60paTOPHOM MOCYIBI
000pyA0OBaHUs, TOATOTOBKU pabounx
PacTBOPOB COMIACHO HOPMATUBHOMN
JIOKyMEHTaluu

DKCIepTHOE HAOIIOICHUE
BBITIOJTHCHUS
HPaKTUYECKUX PaboT Ha
NPaKTUYECKUX U
J1a0OpaTOPHBIX 3aHATHSAX,
y4ebHoil 1
HPOU3BO/ICTBEHHOI
NpaKTHKAX:

OLICHKA ITpoLecca

OIICHKA PE3YJIbTaTOB

1IK 4.2 ITpoBoanTh aHANIN3
00pas3IoB C UCTIOIb30BAHUEM
XAMHUYECKHX METOIOB
HCCIICAOBAHUS COTJIACHO
HOPMAaTUBHOH IOKyMEHTallUU

OueHuBaHue MPOBEICHUS aHaAIM3a
00pasioB c HCII0JIb30BAaHUEM
XUMHUYECKUX METOJOB HCCIIEIOBaHUS
COINIACHO HOPMaTUBHOM
JIOKYMEHTaIlUU

DKcnepTHOE HaOIII0ICHUE
BBITTOJTHCHUSI
HPaKTUYECKUX PaboT Ha
NPaKTUYECKUX U
71a0OpaTOPHBIX 3aHATHUSAX,
y4eOHOI 1
HPOU3BO/ICTBEHHOI
MpaKTHKAX:

OLICHKA ITpoLecca

OIICHKA PE3yJIbTaTOB

IIK 4.3 TlpoBoauTh
CTaTHUCTUYECKYI0 00pabOTKy
MOJIyYEeHHBIX
IKCTIEPUMEHTAIBHBIX JTaHHBIX
U 0(hOpMIIATh PE3yIbTaThI
UCCIIC/IOBaHUS B
COOTBETCTBUHU C
HOPMAaTHBHBIMA
JIOKYMEHTaMHU

OrneHuBaHuE pe3ysIbTaTOB
CTaTHUCTUYECKOI 00paboTKH
MOJIYYEHHBIX dKCIIEPUMEHTAIBHBIX
JAaHHBIX U KauecTBa opopmiieHus
pe3yIbTaTOB MCCIIEJOBAHUS B
COOTBETCTBUH C HOPMATUBHBIMU
JIOKYMEHTaMH.

DKcrepTHOE HAOII0IeHHE
BBITIOJTHCHWSI
MPAKTUYECKUX PaboT Ha
MIPAKTUICCKUX U
1ab0paTOPHBIX 3aHATHUSX,
yueOHOM 1
MIPOU3BO/ICTBEHHOM
MPAKTUKAX:

OLIEHKa Tpoliecca

OLIEHKA PEe3yJIbTaTOB
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