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1. OBIIASI XAPAKTEPUCTUKA PABOYEN IPOI'PAMMBI IIM.01 ONPEJEJEHUE
OIITUMAJIBHBIX CPEJACTB U METOJ0OB AHAJIN3A INPUPOJHbIX U ITPOMBIIII-
JIEHHBIX MATEPHUAJIOB

1.1. Mecto IIM.01 Onpenenenue onNTUMAJBHBIX CPEACTB M METOA0B aHAJIM3a MPHUPOJI-
HBIX M IPOMBILLICHHBIX MATEPHAJIOB B CTPYKTYP€e OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMBbl
[Ipodeccuonanbupiii Monyns «OnpeneneHne ONTUMAIBHBIX CPEACTB U METOJOB aHAlIM3a
NPUPOHBIX U MPOMBIIUICHHBIX MaTEPUAIOBY SBISIETCA 0053aTEIBHOM YacThIO MPOPECCHOHATLHOTO
IIMKJIa OCHOBHOW 00pa3oBaTelibHOW mporpamMmbl B cooTBeTcTBUU ¢ PI'OC mo crnernuanbHOCTH
18.02.12 «TexHon0orust aHaIMTUUECKOT0 KOHTPOJISI XMMUUECKUX COEAUHEHUI.
[Ipodeccuonanbupiii Moayns «OnpeneneHne ONTUMAIBHBIX CPEACTB M METOAOB aHAlu3a
NPUPOHBIX U MPOMBIIIICHHBIX MAaTePUAIIOB)» 00ecneunBaeT (GOPpMHUPOBAHNE TPOPECCHOHATBHBIX U
00X KOMITETEHIIHH.
1.2. Heapb u niianupyemble pe3yabrarsl ocBoeHus IIM.01 Onpenesienne onTuMaJbHBIX
CPeACTB U METO/I0B AHAJIM3A NPUPOAHBIX U MPOMBINLICHHBIX MATEPUATIOB
OcBoeHMe IUCHMIUIMHBI HANpaBJIEHO Ha (OPMHPOBAHWE: OOMMX M MPOPECCHOHATBHBIX
KOMIIETECHIINN:
00X KOMIIETEHIINI:
OK 01 Bri6upats ciocoObl perienus 3a1a4 npoQeccCuOHANbHON AeITeIbHOCTH, MPUMEHUTENBHO K
Pa3IUYHbIM KOHTEKCTaM
3HaTh: aKTyaldbHBIA MPO(EeCCHOHANBHBIN U COUUANBHBIA KOHTEKCT, B KOTOPOM MPUXOAUTCS pado-
TaTh U KUTh;
OCHOBHBIE MCTOUYHUKU MH(OPMALMU U PECYPCHI IS PELICHUs 3a/1ad U pobiieM B MpodheccHoHaNIb-
HOM W/MJTU COLMAIBHOM KOHTEKCTE;
ITOPUTMBI BBITIOJIHEHUS paboT B MPO(eCCHOHATBHONW U CMEXHBIX 00J1aCTsIX;
MeTO/1bl paboThl B TPO(hEeCCHOHAIBHOM U CMEXHBIX cepax;
HOPS/I0K OLIEHKHU Pe3yJabTaTOB PEIIeHuUs 3a1a4 NPo(hecCHOHAIBHON esITeIbHOCTH;
YMeTh: pacro3HaBaTh 3aa4y W/Wiu mpodiaemMy B MpodeCcCHOHATBPHOM /MW COIIUATIbHOM KOHTEK-
CTe;
aHAJIM3UPOBATH 3a7a4y U/UJIM IpoOJieMy U BBIIEIATh €€ COCTaBHBIE YACTH;
OTIpeNieNATh dTalbl PEUIeHUs 3a/1aui; BBIABIATH U 3((HEKTUBHO MCKATh MH(POpMaINIO, He0OX0aH-
MYIO ISl pEIIeHUs 3a/1a4i U/WUITU TIPOOJIEMBI;
COCTaBJIIATH IUIaH JAEHCTBUS;
OTpeeNsaTh He0OXOJUMbIE PECYPCHI;
OK 02 OcymiecTBasTh MOUCK, aHATTU3 M UHTEPIIpeTalnio HHopMaIuu, HeoOXOIUMOM AJIs BBINOJI-
HEHMS 33]1a4 IPOPeCcCHOHATBHON e TeTbHOCTH
3HaTh: HOMEHKJIaTypa UH(QOPMAIIMOHHBIX MCTOYHUKOB MPUMEHSEMbIX B MPOQPECCUOHANBHON Jes-
TENbHOCTH;
MIPUEMBI CTPYKTYpPHUPOBaHUS HHGOpMAIUY;
crocoObl 0popMIICHUS PE3YIbTATOB MOKCKA HH(OPMALINH;
YMeTh: onpeaensaTs 3a7a4n norcka HHGpopmauy;
OTpeNieNATh He00X0IMMble HCTOUHUKU HH(OpMaIuy;
IUTAHUPOBATH MPOLIECC TTOUCKA,
CTPYKTYPUPOBATh MOJIy4aeMyt0 HH(POPMAIINIO;
BBIICNIATH HAaOOJIee 3HaYMMOE B TIepeuHe HH(popMaIuu;
OK 03 IInanupoBath M peaan30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U JINYHOCTHOE Pa3BUTHE
3HaTh: COJIEpKaHUE aKTyaJIbHOW HOPMATUBHO-TIPABOBOW IOKYMEHTAIIUH;
COBpPEMEHHas Hay4Hasi ¥ Mpo(eccCHoHaIbHAs TEPMHUHOJIOTHUS;
BO3MOJKHBIE TPACKTOPUHU IPO(ECCHOHATBLHOTO Pa3BUTHUS U caMO00pa30BaHUs;
YMeThb: onpeaessITh aKTyadIbHOCTh HOPMAaTHBHO-TIPABOBOI TOKYMEHTALIUHU B MPO(ecCHOHAIBHOM
JIeATEIbHOCTH;



BBICTPAaNUBATh TPACKTOPUU MPOPECCUOHATBHOTO M IMYHOCTHOTO PA3BUTHUS;

OK 04 PaGorarh B KOJUICKTHBE U KOMaHJie, 23((HEKTUBHO B3aMMOJICHCTBOBATh C KOJUIETaMHU, PYKO-
BOJICTBOM, KIIMEHTaMU

3HATh: ICUXOJIOTHUS KOJIJICKTUBA;

IICUXOJIOTHSI INYHOCTH;

OCHOBBI IPOEKTHOMU AESITETbHOCTH;

YMeTb: OpraHn30BbIBaTh PabOTy KOJJICKTHBA U KOMaH/bI;

B3aMMOJICHCTBOBATH C KOJIJIETaMH, PYKOBOJICTBOM, KJIINEHTaMU

OK 05 OcyuiecTBisTh YCTHYIO U MUCbMEHHYI0 KOMMYHHUKAIMIO Ha TOCYAAPCTBEHHOM SI3bIKE C yde-
TOM O0COOEHHOCTEN COLIMAIBHOIO U KYJIBTYPHOTO KOHTEKCTa

3HaTh: 0COOEHHOCTH COLMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA;

npaBuiia 0pOPMIICHUS JOKYMEHTOB;

YMeTh: KOMIETEHTHO U3J1araTb CBOU MBICIH Ha FOCY/1apCTBEHHOM SI3bIKE;

rPaMOTHO OPOPMIISITh TOKYMEHTHI,

OK 06 IIposiBiaTh rpa)kAaHCKO-NATPUOTHUECKYIO MO3ULUIO, IEMOHCTPUPOBATH OCO3HAHHOE IOBE-
JIEHUE Ha OCHOBE TPAJUIIMOHHBIX 00IIEUYeIOBEUYECKUX [IEHHOCTEH, MPUMEHSTh CTaHAAPThl aHTUKOP-
PYNLMOHHOTO MTOBEACHMUS

3HaTh: CYIIHOCTh IPAXKIAHCKO-MIATPUOTUYECKON TO3UINH, 00II[EUeTIOBEUECKUX [ICHHOCTEH;
3HaYMMOCTb MTPO(ECCHOHATBLHON JAEATEIIEHOCTH 110 CIICIUATLHOCTH;

YMeTh: ONUCKHIBATh 3HAUMMOCTh CBOEH CIIEUaIbHOCTH;

OK 07 CopeiicTBOBaTh COXpaHEHHIO OKPYKAIOMIEH cpelibl, pecypcocOepekeHuto, 3hhekTnBHO
JEICTBOBATh B UPE3BBIYAHHBIX CUTYAIUSIX

3HaTh: MpaBUIIa YKOJOTHYECKON OE30MaCHOCTH MPU BEACHUH NMPO(HEeCCHOHAITBHON IS TETbHOCTH;
OCHOBHBIE PECYPCBI, 33/IeiICTBOBaHHbIE B TPO(ECCUOHATBHON AEATEIbHOCTH;

MyTH 00eCTIeYeHUsT PecypcocOepeKeHus;

YMeTb: co0Mr01aTh HOPMBI 9KOJIOTHYECKOI 0€301MacHOCTH;

OTIPEENIATh HAIIPABJIEHUS pecypcocOepekeHrs B paMKax MpopecCHOHANbHON AESITEITbHOCTH 1O
CHELHaTbHOCTH;

OK 09 Ucnonp3oBath HHGPOPMAIIMOHHBIE TEXHOJIOTUU B IPO(ECCUOHATILHON €SI TENbHOCTH

3HaTh: COBpEMEHHbBIE CPE/ICTBA M YCTPOHCTBA HH(OpMATH3AIINN;

MOPSIIOK UX TPUMEHEHUS U TPOorpaMMHOe oOecriedeHue B mpoecCHOHATBHON JAeATeTbHOCTH;
YMeTh: NPUMEHATh CPEeACTBA MH(MOPMALMOHHBIX TEXHOJOTHH AJIS pelIeHus: NpodecCuoHaIbHbBIX
3a/1ay;

UCIIOJIb30BaTh COBPEMEHHOE IPOTrpaMMHOE 00ECTIEUCHHE;

OK 10 ITonps3oBaThcs mpodeccnoHaNbHOM JOKYMEHTAlMe Ha TOCYAapCTBEHHOM M MHOCTPAHHOM
S3BIKAX

3HaTh: MpaBUIIa MOCTPOESHUSI MPOCTHIX U CIOKHBIX MPEII0KEHNI Ha MPodecCHOHATbHBIE TEMBI;
OCHOBHBIE 00IIEYITOTPEOUTENBHBIE TIarobl (ObITOBas M MPOPECCHOHATBHAS IEKCUKA);
JIEKCUYECKUII MUHUMYM, OTHOCSIIIMICS. K OMMCAHUIO MIPEIMETOB, CPEJICTB U MPOIIECCOB Mpodeccu-
OHAJBHOH NI TENHbHOCTH;

0COOEHHOCTH MPOU3HOLLIECHHUS;

IpaBUiIa YTEHUS! TEKCTOB NMPO(HEeCCHOHAILHONW HANpaBIEHHOCTH;

YMeTh: HOHUMaTh OOUINI CMBICT YETKO MTPOU3HECEHHBIX BbICKA3bIBAaHUI HAa N3BECTHHIE TEMBI
(mpoteccroHabHBIE U OBITOBBIE), TOHUMATh TEKCTHI Ha Oa30Bble MPO(ECCHOHATBEHBIE TEMBI;
y4acTBOBATh B IMAJIOTaxX Ha 3HaKOMbIe 001I1e U MPOPECCUOHANBHbBIE TEMBI;

CTPOUTH MPOCTHIE BHICKAa3bIBaHUS O ce0e U 0 CBOEH MpoeCcCHOHATBFHON 1A TEIbHOCTH;

KpaTKO 00OCHOBBIBATh U OOBSICHUTH CBOM JICUCTBUS (TEKYIKE U TIIAHUPYEMBIE);

IUCaTh MPOCTHIE CBSI3HBIE COOOIICHUS HA 3HAKOMBIC MJIM MHTEPECYIoIue NpodeccuoHalbHbIE Te-
MBI,

npo¢eCCHOHATBLHBIX KOMIETEHIIHIA:

IIK 1.1 OuenuBaTh COOTBETCTBME METOAUKH 3a/layaM aHAJIM3a MO JUAMAa30Hy U3MEPSIEMbIX 3Haue-
HUU U TOYHOCTH



3HaTh: HOPMATHUBHAS JOKYMEHTAIIHS Ha METOIMKY BBIMIOJTHCHHS H3MEPEHUM;

OCHOBHBIE HOPMAaTUBHBIE JOKYMEHTHI, PErJIAMEHTUPYIOIINE MOTPEITHOCTH PEe3yJIbTaTOB H3MeEpe-
HUM;

COBpPEMEHHbIE aBTOMATU3UPOBAHHBIE METO/Ibl aHAJIN3a MPOMBIIUICHHBIX U IPUPOTHBIX 00PA3IIOB;
OCHOBHBIC METO/IbI aHATIN3a XUMHYECKUX 00BHEKTOB;

YMmeTh: paboTaTh C HOPMATUBHOM JOKYMEHTAlMEN HA METOAMKY aHAJIH3a;

BEIOMpATh ONTUMAIBHBIE TEXHUYECKHE CPEICTBA U METO/IbI UCCIICIOBAHUH;

OLICHUBATh METPOJOTHUYECKHE XapaKTEPUCTUKU METOAUKHY;

OIICHUBATHh METPOJOTUYECKHIE XapaKTEPUCTHKH JIADOPATOPHOTO 000PYAOBaAHNUS;

HMeTh npakTHUECKU OMBIT: OIICHUBAHHE COOTBETCTBUS METOAMKH 3aj[auaM aHaJIK3a 10 JUarna3ony
W3MEPSEMBIX 3HAYCHHUH U TOYHOCTH;

I1K 1.2 Beibupath onTuMaabHbIE METOIbI aHAJIH3A

3HATh: COBPEMECHHBIC aBTOMATH3WPOBAHHBIC METObl aHAIHM3a MPOMBIIUICHHBIX ¥ TMPUPOIHBIX 00-
pasIoB;

KJIaCCU(UKALMS XHMHUECKAX METOIOB aHAJIH3a;

Kiaccudukanus GU3NKO-XUMHUYECKUX METOJIOB aHAJIHN3a;

TEOPETUICCKIX OCHOB XMMHUYCCKUX M (PH3UKO-XUMHUYCCKUX METOJ/IOB aHAIN3A,

METO/IbI pacueTa KOHIICHTPAI[MH BEIeCTBa M0 JaHHBIM aHalln3a;

nabopaTopHoe 000pYyI0BaHUS XUMUYECKON J1abopaTopuu;

KJIacCU(UKaLMs XUMHUECKUX BEIIECTB; OCHOBHBIE TPEOOBAaHUSA K METOJAM U CPEJICTBAM aHAIUTH-
YECKOTO

KOHTPOJISI: TpeOOBaHUs K MPEIOCTABICHUIO PE3yIbTAaTOB aHAJIN3a, CPEACTBAM U3MEPEHUH, K
BCIIOMOTaTEJIbHOMY 000pYI0BaHUIO;

MPUHIIMITBI BEIOOpA METOAMKHU aHAlIM3a KOHKPETHOTO 00BEKTa B 3aBUCUMOCTH OT €ro MpeAroiarae-
MOTO XMMHUYECKOTO COCTaBa;

COBPEMEHHBIE aBTOMATH3WPOBAHHBIE METOJbl aHANIM3a MPOMBIIUICHHBIX U MPHUPOJIHBIX OOBEKTOB
(o6pa31oB);

YMeTh: BEIOMpaTh ONTUMANIbHBIE TEXHHUECKHUE CPEICTBA M METO/IbI HCCIIEIOBAHUI;

U3MEPSATh AHATUTHYCCKUI CUTHAIT U YCTAaHABJIMBATH 3aBUCUMOCTh CUTHAJIA OT KOHIICHTPAIHH
OTIpEIeNIIEMOTO BEIIEeCTBA;

MOJITOTABIIUBATh O0BEKTHI MCCIICIOBAHMIH;

BBITIOJHATH XUMUYECKUE U (PU3UKO-XUMUYECKHE METO/IbI aHATTN3a;

OCYIIIECTBIISATH OJATOTOBKY JJAOOPaTOPHOro 000pyI0BaHUS;

UCIIOJIb30BaTh BEIOPAHHBIN METOJ ISl HCCIEAYEMOTO O0BEKTa,

KJIaCCU(DUITUPOBATH HUCCIETYEMBIA OOBEKT

ViMeTh mpakTUYECKU OTBIT: BBIOOP ONTUMATIBHBIX METOAOB UCCIIECIOBAHMUS;

BBITIOJTHCHUS] XUMUYECKUX U (PU3UKO-XHMHUSCKHUX aHATTU30B;

[1K 1.3 IToaroraBnuBaTh peareHThl, MaTepPHAIbl U PACTBOPHI, HEOOXOIMMBIE JIs aHAIH3A

3HaTh: HOPMATHUBHAS JOKYMEHTAIIHS 110 IPUTOTOBJICHHUIO PEareHTOB MaTePHaIOB U PAaCTBOPOB,
000pyI0BaHusl, IOCY/IbI;

CIIOCOOBI BBIPAXKCHHSI KOHIICHTPAIIMHA PACTBOPOB;

CIocoObI CTaHIAPTHU3AIUHN PACTBOPOB;

TEXHHUKY BBITIOJTHEHHS JTA0OPATOPHBIX padoT;

HOPMAaTUBHBIE TOKYMEHTHI, PETJIAMEHTUPYIOIINE METPOIOTHUECKUE XapaKTePUCTUKN H3MEPEHUH.
VYMeTh: moaroTaBaIuBaTh 00BEKTH UCCIICIOBAHUI;

BBITIOJTHATH HEOOXOAMMBIE PACUEThI JIJIsl IPUTOTOBJICHUS PEareéHTOB, MaTEPUATIOB U PACTBOPOB;
MIPOBOAMUTH MPUTOTOBJICHHE PACTBOPOB, aTTECTOBAHHBIX CMECEH M PEareéHTOB C COOIIOACHUEM TeX-
HUKH J1aOOpaTOPHBIX padoT;

BBITMOJHATH CTaHJAPTU3ALIUI0 PACTBOPOB;

BBIOMpATh OCHOBHOE U BCIIOMOTaTeIbHOE 000pYAOBaHUE, TIOCYTY, PEAKTUBHI;

HMeTh npakTUYEeCKUi ONBIT: IPUTOTOBJICHUE PEAreHTOB, MAaTEPHAIOB U PACTBOPOB, HEOOXOIUMBIX
JUTSI TIPOBEJICHUST aHAIIN3A,



[1IK 1.4 PaGoTath ¢ XMMHUYECKUMH BEIIECTBAMHU M 00OPYHIOBAaHHUEM C COOIIOJEHUEM OTPACIECBBIX
HOPM U 3KOJIOTHYECKOM Oe30MacHOCTH

3HaTh: MpaBUIa OXPaHbI TPyAa P padboTe B XUMUYECKOU TabopaTopuu;

IIPaBHJIa UCIIOJIB30BAHUS CPEJCTB MHINBHIYaIbHOW U KOJUICKTUBHOM 3aIlIHUTHI;

MpaBHJIa XPaHEHUS, HCIIOJIb30BAHMS, YTHIU3ANN XUMUYECKUX PEAKTHBOB;

IIpaBHJIa OXPaHbI TPyIa IpH padboTe ¢ Ja00PaTOPHOM MOCYI0N H 000PYIOBAHHEM;

MpaBHJIa OXPaHbBI TPyIa IpH paboTe ¢ arpeCCUBHBIMY CPEIAMHU U JICTKOBOCTLIAMEHSFOIITUMUCS
JKHAJIKOCTSIMH;

YMeTh: OpraHu30BBIBaTH pabodee MECTO B COOTBETCTBUU C TPEOOBAHHMSIMH HOPMATHBHBIX JIOKY-
MEHTOB M ITPaBUJIAMU OXPaHbI TPYIa;

UCIIOJIb30BaTh 00OPYIOBaHHUE U CPEACTBA U3MEPEHUSI CTPOTO B COOTBETCTBHH C MHCTPYKIIMSIMH 3a-
BOJIOB M3TOTOBHUTENEN;

co0iro1aTh 0€30MacCHOCTh P paboTe ¢ TaO0OpPaTOPHOM MOCY0M U MPpUOOpaMu;

coOJIrOIaTh MPaBHJIa XPaHEHHSI, UCTIOIb30BaHUS M YTUIIH3AIIMA XUMUYECKUX PEaKTHBOB;
UCIIOJIb30BATh CPEJICTBA MHANBHIyaTbHOW U KOJUICKTUBHOM 3aIlUTHI;

co0JIr01aTh MpaBHUIIa MOKAPHOU U AJIEKTPOOE30IaCHOCTH;

VIMeTh mpakTHYECKUH OIIBIT: BBIITOJIHEHUE PA0O0T ¢ XUMUICCKUMU BEIIECTBAMHU U 000PYIOBAaHUEM C
COOJIIOZICHHEM OTPACIICBBIX HOPM M SKOJIOIHYECKOM 0€3011acHOCTH;

B pe3yJsibTaTe ocBOeHUsI JUCHUILIMHBI 00y4aomuiicss B 0011eM 10 AUCHHUILINHE 10/2KeH
3HaTh:
- aKTyaJIbHBIN MPOo¢eCCHOHATBHBINA U COIUANBHBIN KOHTEKCT, B KOTOPOM MPUXOAUTCS paboTaTh U
KUTh;
- OCHOBHBIE HCTOYHUKHU MH(OPMAIIMK U PECYPChl JUIs pellIeHHs 3a1a4u U poodJieM B podeccro-
HAJIbHOM
U/WIIN COITMAIbHOM KOHTEKCTE;
- QJITOPUTMBI BBITIOJIHEHUS pabOT B Mpo(ecCHOHATIbHON U CMEXHBIX 00J1acTAX;
- METObI pabOTHI B MPO(ECCHOHATBHOM U CMEXHBIX chepax;
- IOPSIZIOK OIIEHKHU PE3yNIbTAaTOB PEUICHHUs 3a7a4 NMPo(hecCHOHAIBHON JesITeTbHOCTH;
- HOMEHKJIaTypa MH(MOPMAIIMOHHBIX HCTOYHUKOB IPUMEHSAEMBIX B IPOECCHOHATIbHON 1EATEIbHO-
CTH;
- IPUEMBI CTPYKTYPUPOBAHUS UH(DOPMALIUH;
- c11ocoObl 0(OpMIIEHUS PE3YIHTATOB MOUCKA HH(MOPMAITUY;
- coJiepXKaHKe aKTyalbHOM HOPMaTHUBHO-TIPABOBOM JIOKYMEHTALIUY;
- COBpEMEHHasl Hay4Hasl ¥ Mpo(decCHoHaNbHAS TEPMUHOJIOTUS;
- BO3MOYKHBIE TPACKTOPUU POPECCHOHATBHOTIO PAa3BUTHUS U CaMOOOPa30BaHus;
- TICUXOJIOTHUS KOJUIEKTHBA,;
- TICUXOJIOTUS IMYHOCTH;
- OCHOBBI TIPOCKTHOH NI TETLHOCTH;
- 0COOEHHOCTH COLIMAILHOTO M KYJIbTYPHOI'O KOHTEKCTA;
- IpaBUJIa OPOPMIICHUS JOKYMEHTOB;
- CYLTHOCTh IPaX/1aHCKO-TTATPUOTUYECKOHN MO3UIIUH, O0IIeYeIOBEYECKUX LIEHHOCTEH;
- 3HAYMMOCTb MTPOPECCHOHATLHOMN JEATEIIEHOCTH T10 CIICIIUAIEHOCTH;
- IpaBUJIa FKOJIOTUYECKOI 0€301MacHOCTH NPH BECHUN MPO(PECCHOHATBHOM NesTeTbHOCTH;
- OCHOBHBIE PECYPCHI, 3a/IeHICTBOBAaHHBIE B MTPO(HECCHOHALHON JAESITETBHOCTH;
- IyTH 00€CTIeYeHHs peCypcocOepeKeHus;
- COBPEMEHHBIE CPE/ICTBA U yCTPOWcTBAa MH(OPMATU3ALINN;
- IOPSAOK UX IPUMEHEHHUs ¥ IPOrpaMMHOE oOecIieueHue B Mpo(hecCHOHATBHON 1eATEIbHOCTH;
- IpaBUJIa MOCTPOCHHUS MTPOCTHIX U CIOKHBIX MPEIOKEHHUI Ha MPodhecCHOHATbHBIE TEMBI;
- OCHOBHBIE 00IIeynOTpeOUuTebHBIC TIaroibl (ObITOBast U TPOodeCCHOHATbHAS JIEKCHUKA);
- IGKCUYECKNI1 MUHUMYM, OTHOCSIIUICS K OTIMCAHUIO MTPEIMETOB, CPE/ICTB U MPOLIECCOB
npo(hecCHOHANBEHOM e TeNIbHOCTH,



- 0COOEHHOCTH MPOU3HOILICHHUS;

- IpaBWJIa YTEHUS TEKCTOB MpodeCcCHOHATbHON HAIIPaBIEHHOCTH;

- HOpMAaTUBHAs JOKYMEHTAIUsl HA METOMKY BBHITIOJTHEHHS H3MEPEHU;

- OCHOBHBIEC HOPMATHUBHbBIE TOKYMEHTBI, PErJIaMEHTUPYIOLINE MOTPEIIHOCTH Pe3yJIbTaTOB U3MeEpe-
HUM;

- COBPEMEHHbIE aBTOMAaTU3UPOBAHHBIE METO/Ibl aHAJIM3a TPOMBIIIJICHHBIX U MIPUPOJHBIX 00pa3IoB;
- OCHOBHBIE METO/IbI aHAIIN3a XUMUYECKHX O0BEKTOB;

- KaccupuKalus XUMUYECKUX METOJIOB aHAJIN3a;

- Kiaccupukanus GU3NKO-XUMUIECKIX METOIOB aHAJIN3a;

- TEOPETUUYECKIX OCHOB XMMHUYECKUX U (PU3UKO-XUMUYECKUX METO/IOB aHAIIN3a;

- METOJIbI pacyeTa KOHIICHTPAIIMU BEIIECTBA MO JAHHBIM aHAJIH3a,;

- n1abopaTtopHoe 000pyI0BaHUS XUMUYECKOM TabopaTtopuu;

- KJIacCU(UKAIMS XUMHYECKHUX BEIIECTB; OCHOBHBIE TPEOOBAaHMUS K METO/IaM M CPEACTBAM aHATUTH-
YEeCKOro

KOHTPOJISI: TPEOOBaHUS K IIPEIOCTABICHUIO PE3yIbTAaTOB aHAIM3a, CPEICTBAM U3MEPEHUH, K BCIIO-
MOTaTeIbHOMY

000py1I0BaHUIO;

- HOpMaTUBHAs JOKYMEHTAIUs [0 IPUTOTOBIECHUIO PEareHTOB MaTepUajoB U PacTBOPOB, 000Pya0-
BaHU,

MOCYbL;

- CITOCOOBI BBIPAKEHUS KOHIICHTPAIIUH PACTBOPOB;

- CIIOCOOBI CTaHIAPTU3AIUU PACTBOPOB;

- TEXHHUKY BBITIOJTHEHUS JIA0OPATOPHBIX padoT;

- IpaBUJIa OXpaHbl TPy/Aa MPpH paboTe B XUMUYECKOH TabopaTtopuu;

- IpaBWJIA UCIIOJIb30BAHUS CPEJICTB MHIUBHIYATbHON M KOJUIGKTUBHOH 3aIlIUTHI;

- IpaBUJIa XpPaHEHUs, UCTIOIb30BaHUS, YTHIN3AUNA XUMHUECKUX PEaKTUBOB;

- MpaBWJIa OXpaHbl TPya Mpu padboTe ¢ J1adbopaTopHOM Mocynoi U 000pyI0BaHUEM;

- IpaBUJIa OXpaHbl TPy/Aa MPH paboTe C arPeCCUBHBIMU CPEaMH U JIETKOBOCILUIAMEHSIOIIUMUCS
KUIKOCTSIMH,

Ymers:

- pacrmo3HaBaTh 3a7a4y U/Uiu mpoosaemMy B mpodhecCuOHATFHOM U/WIH COLMAaTbHOM KOHTEKCTE,

- aHAIM3UPOBATH 334y H/WIIM IPOOJIEMY U BBIIETSATH €€ COCTaBHBIC YaCTH;

- OIPENENATh JTalbl PELIEHUS 3a7aul; BbISBIATH U 3(P()EKTUBHO HCKaTh HH(POPMAINIO, HEOOXOH-
MYIO JUIS

pEIICHUS 3a/1a4l U/UITH TIPOOJIEMBI;

- COCTaBIISATh TUTAH JCHCTBUS;

- OTIPENCIIATh HEOOXOIUMBIC PECYPCHI;

- OTIPENENATh 3a/1a4M MOMCKa HHPOPMAIIH;

- OTIPECTIATh HEOOXOIUMbIE HCTOYHUKHN HH(POPMAIIHH;

- IJTAHUPOBATH MPOIIECC MOUCKA;

- CTPYKTYPHPOBATH MOTyIaeMyI0 HH(POPMAITHIO;

- BBIICTISATH HanboJiee 3HaYMMOe B TiepeuHe HHPOpMAITIH;

- ONpENENATh aKTYaIbHOCTh HOPMATHBHO-TIPABOBOM JIOKYMEHTAIIMH B TPO(ECCHOHATLHOW JIesi-
TETHHOCTH;

- BBICTPanBaTh TPACKTOPHH NMPO(PECCHOHATHHOTO M IMIHOCTHOTO Pa3BUTHS;

- OpPraHU30BBIBATh PAOOTY KOJUIEKTUBA U KOMaH/IbI;

- B3aUMO/JICHCTBOBATH C KOJJIEraMU, PYKOBOJICTBOM, KIIMEHTaMU

- KOMIIETEHTHO U3JIaraTh CBOM MBICIIA Ha TOCYJapPCTBEHHOM SI3BIKE;

- IPaMOTHO OQOPMIISITh TOKYMEHTHI;

- OMUCHIBATH 3HAYUMOCTh CBOCH CIEIIUATBHOCTH;

- cOOJTFOIaTh HOPMBI KOJIOTHYECKOM 0€30MacHOCTH;

- OIIPEIENIATh HAMIPABIICHUS PECYpCcOCOEepeKeHHsI B paMKax MpodeCCHOHATHHON ASSITENLHOCTH O



CHELHATBHOCTH;
- IPUMEHSATH CPEJICTBA NH(OPMALIMOHHBIX TEXHOJIOTHH [yl pelieHns Ipo(ecCuOHaNbHbIX 3a1ay;
- MCII0JIb30BATh COBPEMEHHOE IIPOTrPAMMHOE 00ECIIEUEHUE,

- IOHUMATh OOLIMI CMBICI YETKO IIPOU3HECEHHBIX BBICKa3bIBAaHUI Ha N3BECTHbIE TEMbI
(mpoteccroHanbHbIe ¥ OBITOBBIE), TOHUMATh TEKCTHI Ha 0a30Bble MPO(ECCHOHATBEHBIC TEMBI;

- y4acTBOBaTh B JUAJIOrax Ha 3HAKOMbIe 00IIKE U TPO(ECCHOHAIbHBIE TEMBI,

- CTPOMTD NPOCTHIE BBHICKA3bIBaHUs O ce0e U 0 cBOEH MpodhecCHOHAIbHON AEATEIbHOCTH;

- KpaTKO 00OCHOBBIBAaTh U OOBSICHUTH CBOU ACUCTBHS (TEKYLIME U INIAHUPYEMBIE);

- TUCATh POCTHIE CBSA3HBIE COOOLICHNUS HA 3HAKOMBIE WIIM MHTEPECYIOIUE MPo(ecCHOHANbHBIE Te-
MBI;

- paboTaTh C HOPMaTUBHOM TOKyMEHTaLMEN HA METOIUKY aHAJIN3a;

- BBIOMPATh ONTUMAIbHBIE TEXHUYECKHE CPEJCTBA U METO/Ibl UCCIIE0BAHMIA;

- OLICHUBATh METPOJIOTUIECKUE XaPAKTEPUCTUKN METOIUKH;

- OLICHUBATh METPOJIOTNYECKHE XapAKTEPUCTUKHU J1a00PaTOPHOro 000pyI0BaHHUS;

- U3MEPSTh AHATUTHYECKUI CUTHAI U YCTAHABIMBATH 3aBHCHUMOCTh CUTHAJIA OT KOHIICHTPAIUH
OIIpeNIeNsIEMOro BELIECTBA;

- IOJITOTABIIMBATh OOBEKTHI UCCIIEIOBAHUA;

- BBIMOJIHATh XUMHUYECKUE U (PU3UKO-XUMHUECKUE METO/Ibl aHAJIN3a,;

- OCYUIECTBJIATH [TOATOTOBKY JIa0OPAaTOPHOTO 000PYI0BAHMUS;

- BBIIOJIHATh HEOOXOMMBIE pacyeThl sl IPUTOTOBJICHUS] PEareHTOB, MaT€pPHAJIOB U PaCTBOPOB;

- IPOBOJUTH PUTOTOBJIEHUE PACTBOPOB, aTTECTOBAHHBIX CMECEN U PEAreHTOB C COOJIIOIEHUEM
TEXHUKU

1abopaTOpPHBIX padoT;

- BBIMOJIHATH CTaHAAPTU3ALIHIO PACTBOPOB;

- BBIOMpPATh OCHOBHOE U BCIIOMOTaTeIbHOE 000PYA0BaHUE, TIOCYY, PEAKTUBBI;

- OpPraHu30BBIBATH paboyee MECTO B COOTBETCTBUU C TPEOOBAHUAMHU HOPMAaTHUBHBIX JJOKYMEHTOB U
NpaBUJIIAMHU OXPaHBI TPY/IA;

- UCTOJIb30BaTh 0O0OPYAOBAaHUE U CPEACTBA U3MEPEHUS CTPOr0 B COOTBETCTBUU C MHCTPYKIUSMHU
3aBOJIOB-

U3TOTOBUTENEH;

- coOmoaaTh 6€30MacHOCTh MpHU padboTe ¢ T1adbopPaTOPHOM MOCyA0N U TpUOOpamu;

- co0I01aTh MpaBUJIa XPaHEHUs], UCIIOJIb30BAHUS M YTUIM3AMA XUMUYECKUX PEaKTHBOB;

- UCTIOJIH30BATh CPEACTBA MHIUBUIYATbHON M KOJUIEKTUBHOMW 3aIIHUTHI;

- co0II01aTh MpaBHIa MOXKApHOI U AJIEKTPOOE30aCHOCTH;

HMeTp npakTH4eCKuM OIBIT:

- OLICHUBaHUE COOTBETCTBUSI METOJIMKHM 33jjauaM aHaJIM3a [0 JUAara3oHy U3MepseMbIX 3HAUCHUN U
TOYHOCTH,

- BEIOOp ONTUMANIBHBIX METOJIOB UCCIICOBAHMS;

- BBITTOJIHEHUS] XUMHUYECKUX U (PH3UKO-XMMUYECKUX aHAIH30B;

- IPUTOTOBJICHHE PEAreHTOB, MaTEPHAIIOB U PACTBOPOB, HEOOXOAUMBIX JUISl TPOBEICHUS aHATTN3A,;
- BBIIIOJIHEHUE pabOT C XUMUYECKMMH BEIIECTBAMU U 000pYI0BaHUEM C COOTIOEHHEM OTPACIEBBIX
HOPM U

HKOJIOTMYECKOI 0€30MacHOCTH.

2. CTPYKTYPA U COAEPXKXAHHUE IIM.01 OIPEJAEJEHHUE OIITUMAJIBHBIX
CPEIACTB 1 METOJIOB AHAJIN3A NTPUPOJHbIX U ITPOMBIHIJIEHHBIX MATEPHU-
AJIOB

2.1 O6bem [IM.01 OnpenesieHue ONTUMAJBHBIX CPEJICTB U METO0B aHAJIN3a MPUPOIHBIX H
NMPOMBINLIEHHBIX MATEPUAJIOB

\ dopma o0yueHust \ KoanuectBo 4acoB \
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Oobem IIM 910
JICKIINH, YPOKH 214
1abopaTtopHbIe pabOTHI 120
MIPAKTUYECKHUE 3aHATUS 124
KOHCYJIbTaIlUH 30
caMOCTOsTeIbHAs paboTa 116
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HBIN DK3aMEH

2.2 TemaTnyeckuii miian u coaep:xkanue [IM.01 OnpeneeHue ONTUMAJIBHBIX CPEICTB
U METOJ0B aHAJIN3A NIPUPOJIHBIX M NPOMbILILICHHbIX MATEPHATIOB

Haunmeno-
BaHHe pa3-
J1eJI0B U TEM

Copepxxanue yuyeOHOro marepuasa u GopmMbl OpraHu3aLMM J1esi-
TeJbHOCTH 00y4ar0IMXCH

Oo0nem
B yacax

Pa3zgen 1. XumMnueckue MeTOAbI AaHAJIN3A

278

Tema

1.1 OcHoBBI
aHaAJIUTHYe-
CKOH XMMHH

OcHOBbl AHATUMUYUECKOTL XUMUN

94

1. IToHATHSI U TEPMUHBI AHATUTHYECKOH XUMHUHU
KonuuectBo BemecTBa. Macca BemectBa. KoHnieHTpaius BemecTna.
CrereHp 4MCTOTHI BEILIECTBA.

4

2. MeTposioru4eckne XapakTepucTUKH MeTOI0B aHAJIN3a
YyBcTBUTENBHOCTH MeTOAA. J(nana3on uzmepenus. [Ipenen oGHapyxe-
Husl. [IpaBUIbHOCTD, BOCIPOM3BOAUMOCTb U TOUHOCTh aHAIN3a, CPEIHEE
3Ha4YeHHE U CTaH/IapTHOE OTKJIOHEHUE. AOCOIIOTHAS U OTHOCUTENbHAS
MOTPEITHOCTh MeTo/1a aHanu3a. CtanmapTHbie 00pa3iel. O0paszern cpas-
HEeHMs (TpalynpOBOYHBINA 00pasel), mapasuielbHble ONpeieieHus, pe-
3y/lbTaT aHanu3a. MeTos u MeTouKa aHaiu3a. TpeboBaHus K METOAU-
KaM.

3. Annaparypa M TeXHHKA BbINOJHEHUs aHAJIH3a

[Tocyna u obopynoBanue A KauecTBeHHOro aHanuza. Ilocyna u o6o-
pyJIoBaHHe ISl KOMYECTBEHHOTO aHaln3a. AHAIUTHYEeCKUe Bechl. Tex-
HUKa O0IMX aHATUTUYECKHUX orepanuii. CriocoObl 3KCTparupoBaHusl.
[Teperonka. OuncTka XuMu4yeckoi nocyssl. [IpaBuia paboTsl U TEXHUKA
0€30I1aCHOCTH B XMMUYECKOH 1TabopaTopHH.

4. IIpo600TOOP U MOATOTOBKA MPOO K aHAIU3Y

Bunet mpo6. [Tpo6ootdop Boasl. [Ipodoordop moussl. [IpobooTdop pac-
teHull. [Ipobonoaroroska. Meronbl pa3ieieHusl U KOHLIEHTPUPOBAHUS
anemeHToB. Mackupoanue. [lorpemnoctu mpo6ooTdopa u mpodomo-
TOTOBKH. 3HaYeHHE TIP0O00TOOpa B aHAIH3E CEIbCKOX03HCTBEHHBIX
00BEKTOB.

5. KHCJIOTHO-0CHOBHBIE PABHOBECHSI M MX 3HAaYeHHE B AaHAJTUTHYe-
CKOM XMMHH
Kucnorno-ocHoBHoe paBHOBecue B Teopuu C.A. AppeHnyca. CUiIbHbIE




Haunmeno-
BaHMe pa3-
JIeJIOB U TeM

Conep:kanue y4eOHOro MaTepuasia u GopMbl OPraHu3annu Jes-
TeJbHOCTH 00y4aI0IIHXCS

O0BbeMm
B 4yacax

JIEKTPOJIUTHI B pacTBopax. Koadduiment akTMBHOCTH, HOHHAs CUJIA.
IIporonuTndeckas Teopust KUCIOT U OCHOBaHUU. [Iporonutraeckoe
paBHOBecue. IOHHOE PON3BEIEHUE BOIBI.

6. OKMCINTEIbHO-BOCCTAHOBUTE/IbHbIE PABHOBECHSI B XUMUYECKOM
aHaJu3e

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUH (penoKc-peakiun). Okuc-
JUTEIbHO-BOCCTAHOBUTEbHBIE TOTEHIIMAIIBL. HanpaBieHHOCTh npoTe-
KaHHS OKUCIIMTEIbHO-BOCCTAHOBUTENbHBIX peakiuil. Bnusuue pasznuu-
HBIX (DPAKTOPOB HA NPOTEKAHNE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pe-
akuuil. Mcnosnp30BaHNE OKUCIUTEIBHO-BOCCTAHOBUTEBHBIX PEAKLIUN B
XMMHUYECKOM aHaJIM3e.

7. KoMIjieKCHBIE cOeIMHEHNS B XUMHYECKOM aHAJIN3e

OO0mias xapakTepucTUKa KOMIUIEKCHBIX coeuHenuii. Homenkiarypa
KOMILJIEKCHBIX COSTMHEHNH. Y CTOMYMBOCTh KOMIUIEKCHBIX COSIMHCHUH,
WX TIOBEJICHHE B pacTBOpax. BimsiHue pa3nuunbix pakTopoB Ha Mpoiiec-
Chl KOMILIEKCOOOpa30BaHus B pacTBopax. [[puMeHeHHEe KOMILICKCHBIX
COCIMHEHUN B XUMUYECKOM aHaINu3E.

B mom uucne, npakmuueckux 3anamuii u 1a60pamopHsIx padom

44

IIpakTnyeckoe 3ansitue Nel

ﬂa6opaTopHas[ XUMHYECCKad MoCyJa 1 HpI/I60pI>I. TexHuka B3BEIIMBAHHUS.

Ot60p TIpOOHI.

IpakTuyeckoe 3anaTue Ne2
Onpenenenne pH u pOH pacTBOpoB 35I€KTPOIUTOB.

IIpakTHyeckoe 3anaTHE N3
Pewenue 3anau Ha remy: «I ' uaponus conemnr»

IpakTnueckoe 3ausitue Ne4
CocraBiieHHE OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIX YPAaBHEHHI

JlabopaTopnasi paGora Nel
Texnuka 6ezonacHoctu. [IpaBuia paboThel B XUMHUUECKOH J1abopaTOpHH.
CBolicTBa pacTBOPOB AIEKTPOJIUTOB.

JlabopaTopnasi padora Ne2
I'upponus comnent.

JlabopaTopnasi padora Ne3
[TpOTOMUTHI ¥ IPOTOTUTHUECKOE PABHOBECHE.

CamocrosiTesibHAsi padoTa 00y4ar0IIMXCs

1. IloBTOpEHNE NEKIITMOHHOTO MaTepHralla, U3yu4eHue BOIPO-

coB: Cratuctuueckas o0paboTKa pe3ybTaTOB KOJIMYECTBEHHBIX OIpe-
nenenuii. [IpaBuna okpyrienus. 3Hauamue nudpsl. 3aK0H pacrpesere-
HUS CiiydalHbIX BesnuuH [aycca. [Ipeun3znonHocts ananuza. @opmMyiisl
MaTeMaTH4eCcKOi 00paboTKH pe3ynbTaToB aHan3a. [lorpemnoctu u

10




Haunmeno-
BaHMe pa3-
JIeJIOB U TeM

Conep:kanue y4eOHOro MaTepuasia u GopMbl OPraHu3annu Jes-
TeJbHOCTH 00y4aI0IIHXCS

O0BbeMm
B 4yacax

OIIMOKY B KOJIMYECTBEHHOM aHanu3e. CucremMatuueckue omuoku. ['py-
Obl1e ommOku, Ciryyaitabie ommoOKku. OmuOKky n3MepeHuil. XuMHuuecKkue
omn6ku. CuctemaTuueckas u ciiydaiHas norpemHoctb. CylHOCTh Me-
TOJIa PETPECCUOHHOTO aHAIN3a (METOJI pacyera 10 CPEIHUM 3HAUCHU-
am). [loHsaTHe 0 MeTo/Ie HAUMEHBIIUX KBAJPATOB.

2. IloarotoBKa K MpakTHYECKUM paboTaM.

3. [ToaroroBka OTYETOB MO JAOOPATOPHBIM paboTaM.

Tema 1.2.
Oo0mmue Bo-
Npochl XH-
MHY€ECKOIo
aHaJmn3a

Oﬁmue B6ONPOCHL XUMUUECKO20 aHAlu3a

23

1. Ctagny XMMHY€eCKOIr0 aHAJIN3a

[TocTaHOBKa aHATUTHYECKOM 3a1auu. BeiOop MeToa ananu3a. Beimo-
HeHue aHanu3a. OleHka KayecTBa ananuza. [IpunsaTue pemenus no pe-
3ynbTatam aHanusa. Knaccudukanus MeTo10B aHau3a.

2. @u3nyecKHe BeJMYUHBI 1J1s1 BHIPA’KEHHsI COCTABA BellleCTBA
MexayHaponHas cucrema eIMHUL. BeanunHbl, 3aBUCAIINE OT BUJIAa XU-
MUYECKHUX YaCTHI] ONPELISIEMOTr0 KOMIIOHEHTA. Bennunnbl, He 3aBUCS-
1Me OT BUJIa XUMUYECKUX YACTHUIL ONPEEIIeMOro KOMIOHEHTa. 3aKOH
XUMHUYECKHX YKBUBaJIeHTOB. HanmeHoBaHue n 0603Ha4YeHHE pru3mde-
CKHMX BEJIMYUH IPU MPUMEHEHUH 3aKOHA XUMUYECKUX YKBUBAJICHTOB.
OLIeHOYHBIC U TOYHBIC PACUETHI.

B mom uucne, npakmuueckux 3anamuii u 1a60pamopHsix padom

IIpakTyeckoe 3anaTue NeS
Pemenne 3aJa4 I10 TEME «3aKOH XUMHYECKHX DKBUBAJIEHTOBY

CamocrosiTeibHas padoTa 00y4yaommxcst
1. IloBTOpEHNE TEKIIMOHHOTO MaTepHuaa.
2. IloarotoBKa K MpakTHUYECKUM paboTaM.

Tema

1.3. I'paBum
eTPUYEeCKUI
MeTO/ aHa-
Jm3a

I'pasumempuueckuit memoo ananusa

54

1. CymHocTh rpaBUMeTPUYECKOI0 AHAJIN3A

Tumnsl rpaBuMeTpudeckux onpeneneHuit. Teopus ocaxnenus. [Ipousse-
JICHHE PaCTBOPUMOCTH. Y CIIOBHS 00pa30BaHUs OcaKa. Y CIIOBHS pac-
TBOpeHus ocanka. Ocaxnenue. [TonHora ocaxxaenus. TpeboBanus K
ocaxknaemont hopme. TpebGoBanus k rpaBUMeTprUdecKoit hopme. Bridop
OCAJIMTENsI B 3aBUCUMOCTH OT NMPOU3BEICHHUS PACTBOPUMOCTH OCAJIKA.

2. TexHnka BbINOJHEHUSI TPABUMETPHYECKOT0 aHAJIN3A

Pacuets! B rpaBuMeTpuueckoM aHanuse. Pacuer HaBecku. Pacuet konu-
4ecTBa pacTBOpuTelis. PacueT konmdecTBa ocaxxaaeMoro peaktusa. Pac-
yeT pesyanaTa adHaJIn3a B 3aBUCUMOCTH OT THUIIA FpaBI/IMeTpI/I‘-IeCKOFO
omnpeneacHus. AHATUTHICCKUNA MHOKHUTENb. OMMOKH METOa.

3. Onepanuyu rpaBUMeTPUYECKOr0 AaHAJIHM3A

Ot60p cpenneit mpooOwl. B3sitne naBecku. PactBopenue HaBecku. Oca-
JKIEHUE ONPENEsieMOM cocTaBHON YacTH. DUIIbTpOBaHUE U IIPOMBIBA-
HUe ocajka. BricylmrBanue u npokaauBaHue ocajaka. B3pemmBanue




Haunmeno-
BaHMe pa3-
JIeJIOB U TeM

Conep:kanue y4eOHOro MaTepuasia u GopMbl OPraHu3annu Jes-
TeJbHOCTH 00y4aI0IIHXCS

O0BbeMm
B 4yacax

ocankoB. [Ipumenenue metona. KypHai rpaBUMETpUYECKUX OIpeeIie-
Huil. OdopmiieHre pe3yIbTaTOB IPABUMETPUIECKOTO UCCIICIOBAHUS.

B mom uucne, npakmuueckux 3anamuil u 1a60pamopHuvix padom

24

IpakTnyeckoe 3ansitue Ne6
PacueTsl B rpaBUMETPUYECKOM aHAIN3E

JlaGoparopHas pabora Ned
['paBuMeTpHUECcKOE OIpeiesieHUe Cyab(haT-HOHOB

JlaboparopHas padora NeS
Ornpenenenne cofepkanust Xjaopuaa 6apust B oOpasiax

JlabopaTopnas padora Ne6
Omnpenenenue coaeprxanus xenesa (I11) B pactBope

JlabopaTopnas padora Ne7
Omnpenenenue coiep:kanus aJlOMUHUS B PaCTBOPE XJIOPH/IA AITFOMUHHUS

CamocrosiTe/ibHasA padoTa 00yYaroIuXCcst

1. TToBTOpEHNUE JIEKLIMOHHOTO MaTepHuaa, U3y4eHue BOIpo-

coB: Konn4ecTBEeHHBIN aHAJIN3 U arpO3KOJIOTMYECKUH MOHUTOPHUHT .
Knaccugukaius MeTo10B KOJIMYECTBEHHOT0 aHAIN3a. 3HAYeHUE KOJIH-
YECTBEHHOI'O aHAJIN3a B CEJIbCKOM XO034HCTBE.

2. IloAroToBKa K MPaKTUYECKUM 3aHATHSM.

3. [ToaroroBka k 1a0OPATOPHBIM pabOTaM.

10

Tema

1.4. Turpum
eTPHYECKUI
aHaIu3

Tumpumempuueckuii ananu3z

43

1. O0mas xapaKkTepuCcTHKA MeTOJA.

ITpumenenue metona. TounocTe meTona. KoneuHas Touka TATPOBAHHS.
Touka PKBUBaJIEHTHOCTH. 3aKOH YKBUBAJIEHTOB. TpeOoBaHMsI K peaKily-
SIM B TUTPUMETpUYECKOM aHann3e. CTaHIapTHBIE pacTBOphI. MHAMKaTO-
psl. [IpaBuna TuTpoBanus.

2. Knaccnpukanus THTPUMETPHYECKUX METOAOB AHAJIN3A 110 THILY
peaKuum, jJeKalei B 0CHOBe.

Meron Heltpanuzanuui. OKUCIUTEIbHO-BOCCTAHOBUTEILHOE TUTPOBA-
Hue. OcaguTenbHOEe TUTPOBaHKUE. KOMIUIEKCOHOMETPHUYECKOE TUTPOBA-
Hue. CrocoObl TUTPOBAHUS: TIPSIMOE, 00OpaTHOE, KOCBEHHOE. MeTo T TH-
neTupoBaHus. MeTon OTaenbHbIX HaBECOK. PacueT MaccoBOro comepixa-
HUS BElIECTBA B TUTpyeMoM pacTtBope. OgopmiieHne pe3yabTaToB TUT-
PUMETPUYECCKOTO aHAIMU3A.

3. IlpuroroBjieHHe U CTAHAAPTU3ALNS PACTBOPOB TUTPAHTOB.
[TepBu4HbIi 1 BTOpUUHBINA cTaHAapT. CriocoObl BBIpaKEHHUS KOHIICHTpa-
LMY B TATPUMETPUYECKOM aHanu3e. MosipHas KOHLEHTpaluus SYKBUBa-
aenta. Tutp pactBopa. TUTp pabodero pacTBopa 1o onpeaensieMomy
BemecTBy. Koaduument nonpasku kK KOHIEHTpauuu pactBopa. Pacue-
ThI IIPU IPUTOTOBJIEHUU PACTBOPOB.




Haunmeno-
BaHMe pa3-
JIeJIOB U TeM

Conep:kanue y4eOHOro MaTepuasia u GopMbl OPraHu3annu Jes-
TeJbHOCTH 00y4aI0IIHXCS

O0BbeMm
B 4yacax

B mom uucne, npakmuueckux 3anamuil u 1a60pamopHuvix padom

20

IIpakTHyeckoe 3ansaTue Ne7
Beruucnenue pe3yabTaToB TUTPUMETPUUECKUX ONpPEATICHEUH

JlaGoparopHas padora Ne8
[Tpurorosnenue 0,1 H. pactBopa NaOH u onpenenenue ero Tutpa

JlaGoparopnas padora Ne9
Ornpenenienne cofepkanusi B Bojie KapOOHATOB IICTIOYHBIX METAJIOB

JlaboparopHas padora NelQ
Omnpenenenne coaepxkanust H2S04 B TeXHUYECKOM CEpHOI KHUCTIOTE

CamocrosiTesibHasi padoTa 00y4YarOIIUXCs

1. TToBTOpEHNUE JICKIIMOHHOTO MaTepualla, U3y4eHUe BOIIPO-

coB: CriocoObI MPUTOTOBJICHUS CTAaHAAPTHBIX PacTBOPOB. [lepBryHbIe 1
BTOpPHYHBIC CTaHIapThI. Mcronb3oBanue hukcananos. XXypHan ydera
HpI/IFOTOB.HeHI/Iﬂ TI/ITpOBaHHBIX paCTBOpOB.

2. [ToaroTroBKa K MPaKTUUYCCKUM 3aHITHSIM.

3. [ToaroroBka k 1a6OPATOPHBIM pabOTaM.

Tema

1.5. Kucaor
HO-OCHOBHOE
TUTPOBaHHE
(MeTo
HelTpanu-
3alMH)

Kucnomno-ocnoénoe mumposanue (memoo neiimpanuzayuu)

19

1. CymHoCTh KHCJIOTHO-OCHOBHOI'O THTPOBAHUS

WMHuauKkaTopel KUCIOTHO-OCHOBHOTO TUTpOBaHus. KpuBble KHCIOTHO-
OCHOBHOTO TUTpoBaHusl. [lopsanok TurpoBanus. crounuku ommobok B
KHCJIOTHO-OCHOBHOM THUTPOBAaHHH.

2. MeToabl KHCJIOTHO-OCHOBHOIO TUTPOBAHUSA

ALMIUMETPUYECKOE TUTPOBAHHE. AJIKAIMMETPUUECKOE TUTPOBAHHE.
Meton o6patHoro TuTpoBanus. KHCIOTHO-OCHOBHOE TUTPOBAaHUE B
HEBOJHBIX pacTBOpax. [[puMeHeHne MeTo/1a KMCIIOTHO-OCHOHHOTO THUT-
pOBaHUs B CEILCKOXO3IMCTBEHHOM aHAJIU3E.

B mom uucne, npakmuueckux 3anamuil u 1a60pamopHuvix padom

JlabopaTopnasi padora Nell
Onpenenenne kapOoHATa Kb B ©3BECTKOBBIX yIOOPECHHSIX

CamocrosiTeibHast padoTa o0yuyaommxcst
1. TToBTOpEHNME JIEKLIMOHHOTO MaTepHuaa.
2. IloaroroBka K J1abOpaTOpHBIM paboTaMm.

Tema

1.6. Oxkuciun
TeJbLHO-
BOCCTaHO-
BHTEJIbHOE
TUTPOBaHME

OKucaumenbHo-60CCHAHOGUNEIbHOE mumpoeanue

45

1. O0mme MoJ107KeHUE OKUCJINTEILHO-BOCCTAHOBUTEIBHOTO0 TUTPO-
BaHud

CymHocts metoaa. Bunst OBP turpoBanusa. Uuaukaropet OBP tutpo-
BaHus. Kpuseie OBP tutpoBanusi.

2. MeToabl OKHCJIUTEIbHO-BOCCTAHOBUTEJILHOIO THUTPOBAHHUSA




Haunmeno-
BaHMe pa3-
JIeJIOB U TeM

Conep:kanue y4eOHOro MaTepuasia u GopMbl OPraHu3annu Jes-
TeJbHOCTH 00y4aI0IIHXCS

O0BbeMm
B 4yacax

Honomerpuyeckoe TUTpoBaHUE. J{UXpOMATOMETPUUECKOE TUTPOBAHUE.
[TepmaHraHaToOMeTpUUECKOE TUTPOBAHHUE.

B mom uucne, npakmuueckux 3anamuil u 1a60pamopHuvix padom

28

IpakTnyeckoe 3ansitue Ne§
PacyeTsl B OKHCIINTEIEHO-BOCCTAHOBUTEIILHOM TUTPOBAHUU

JlaGoparopHasi padora Ne 12
YcraHOBKa TUTPA U HOPMAJIBHOCTH PACTBOPA IIEpMaHIraHaTa Kajaus
M0 OKcajaTy HaTpus

Jlaboparopnasi padora Ne 13
Omnpenenenue oKCUAa Kalblidsg METOJIOM ITepPMaHTaHATOMETPUU

JladboparopHas padora Ne 14
[Tpurorosnenue 0,1 H. pacTBOpa MOJa U YCTAaHOBJIEHUE €TO TUTPA

JlaGoparopHasi padora Ne 15
Omnpenenenye HOIHOTO YMCIIA MTOACOJIHEYHOTO Macia

JlabopaTopnasi padora Ne 16
Omnpenenenue conepxkanusd xenesa (1) auxpomarom kanus

CamocrosiTe/ibHasi padoTa 00y4YaroIuXcst
1. IToBTOpEHME TEKIIMOHHOTO MaTepHuana.

2. [TonroToBKa K MPaKTUICCKUM 3aHITHSIM.
3. IloaroroBka k 1abopaTopHbIM paboTam.

Paznen 2. ®U3NKO-XHUMHUYECKHE METOJAbI aHAJIN3A

296

Tema

2.1. O6mas
XapaxkTepu-
cTuka ¢u-
3HKO-
XMMHYECKHX
METOA0B
aHa/JIM3a

Obuwan xapakmepucmuKka uU3uUKo-Xumu4ecKux Memooos anaiu3a

36

1. OcoGenHocTu U 06/1acTH NPUMEHEHHS (PU3NMKO-XUMUYECKUX Me-
TOJ0B aHAJIM3a

Oo6napyxeHre GU3NKO-XUMHUECKUX METOJOB aHANNM3a. AHATUTHYECKUN
curHa. JlocTOMHCTBa UCTIOMB30BaHUS (PU3UKO-XUMHYECKUX METOIOB
aHanu3a. JluctaHuMOHHBIN aHanu3. HexecTpyKTuBHBIN aHanu3. JIokaib-
HbIM aHanu3. [lorpenHocTh METONOB.

2. OcHOBHbIE MPUEMBI, HCII0JIb3yeMble B (PU3UKO-XUMHYECKUX Me-
TOAAX AaHAJIN3A

Merton npsAmbIX u3MepeHnil. THTEHCUBHOCTh AaHAIIMTUYECKOTO CUTHAJIA.
['pamynpoBodHas XxapakTepucTuka. MeTo 1 TpayupoOBOYHOTO rpaduka.
MeTton MonsipHOTO CBOMcTBa. MeTon 100aBOK. MeTo1 KOCBEHHBIX U3-
MepeHuil. KpuBbie TUTpOBaHUA.

B mom uucne, npakmuyeckux 3auamuil u 1a60pamopHvix padom

16

IpakTnyeckoe 3ansitue Ne9
MeTtposioruueckue XapakTepuCTUKU MHCTPYMEHTAJIbHbBIX METOA0B aHa-
amn3a




Haunmeno-
BaHMe pa3-
JIeJIOB U TeM

Conep:kanue y4eOHOro MaTepuasia u GopMbl OPraHu3annu Jes-
TeJbHOCTH 00y4aI0IIHXCS

O0BbeMm
B 4yacax

IpakTnyeckoe 3ansiTue Nel(
AHaJIUTHUYECKUN KOHTPOJIb 0OBEKTOB OKPYKAIOIIEH CPEJIb

JlaGoparopHnasi padora Nel7
DOTOMETPUYECKOE OINPEICICHUE KATBLMUSA ¢ KUCIOTHBIM XpOM cHHUM K

JlabopaTopnasi paGora Nel8

doTomMeTpruyeckoe onpeeseHre Mapradia 1 Xpoma Ip1u uxX COBMeCT-
HOM

HPUCYTCTBUH

CamocrosiTe/ibHasA padoTa 00y4YaroIuXcst

1. TToBTOpEHHUE JICKIIMOHHOTO MaTepualia, U3y4eHHE BOIIPO-

coB: Kimaccuduxarus Gpu3nko-XxUMHYECKUX METOI0B aHam3a. Onrude-
CKHE METOJIbl. DJICKTPOXUMHUYECKUE METObl. XpOoMaTorpapuIecKkue Me-
TOABI.

2. [ToaroroBka K MpakTUYECKUM padoTaMm.

3. [ToaroroBKa OTYETOB IO JTAOOPATOPHBIM paboTaMm.

12

Tema

2.2. Meroasl
pa3jieseHus
H KOHIIEH-
TPUPOBAHHUS

Memoowl pazdenenus u KOHUEHMPUPOBAHUS

26

1. OcHOBHBIE IOHATHA

[Mporiecc pasaeneHus, Mporece KOHIEHTPUPOBAHUS, KOMIIOHEH-

ThI CUCTEMBI, XUMUYECKOE pa3jieiicHHe, MaCKUPOBAaHHUE, ITPOIECCHI pac-
npejeneHue u nepemertienns. OTHOCHTENbHOE KOHIICHTpHpOBaHue. MH-
JMBHUIyaIbHOE KOHIIEHTPUPOBaHKE. [ pynImoBoe KOHIICHTPUPOBAHUE.

2. MeToabl pa3iesieHusi, 0CHOBAaHHbIE HA 00Pa30BaHUU HOBOH (a3bl
Ocaxenue, MeTOIbI McTIapeHusi. MeTonbl pa3/ieleHHsl, OCHOBAHHBIE Ha
pa3IUUMsIX B paclpeie]IeHUH BEIECTB MEXY (pazaMu: COOCaKICHHE,
COpOLIMOHHBIE METO/IbI, SKCTPAKIIMOHHbBIE METOIbl. BEIOOP MeTOa KOH-
LEHTPUPOBAHUSI U pa3eseHusl.

B mom uucne, npakmuueckux 3anamuii u 1a60pamopHvix padom

IIpakTH4eckoe 3ansaTue Nell
Pemenue 3amad no teme «MeToibl pa3/ieIeHUs] U KOHIIEHTPUPOBAHUS

CamocrosiTeibHas padoTa 00y4arOIIMXCs

1. IloBTOpEHME JEKIIMOHHOTO MaTepHalia, H3yuyeHue BOIpo-

coB: KonnyecTBeHHbIE XapaKTEPUCTUKU pa3AeeHUs] U KOHLIEHTPUPOBa-
HUS: CTENEeHb U3BJICUEHUS, KOd(DPUIIMEHT KOHIIEHTPUPOBaHU, KO3P -
UeHT pasnenenus. Knaccudukanus MeTo10B pasjeneHus U KOHIIeH-
TPUPOBAHUS.

2. IloaroroBKa K MpakTHYECKUM paboTam.

12

Tema

2.3. Cnekrp
OCKOMuYe-
cKHe MeTOo-

Cnexmpocxonu uecKue Memoosl aHaIU3a

88

1. CymiHOCTh CIEKTPOCKONMUYECKHUX METO/I0B aHATH3a
CnekTtpsl ucnnyckanus, nornomieHus. [Ipupona ceera. [lpoucxoxaenne
crekTpoB. Ilepexonsl MKy SJHEPreTHYECKUMH YPOBHIMU YACTULIBI U




Haunmeno-
BaHMe pa3-
JIeJIOB U TeM

Conep:kanue y4eOHOro MaTepuasia u GopMbl OPraHu3annu Jes-
TeJbHOCTH 00y4aI0IIHXCS

O0BbeMm
B 4yacax

JAbI AaHAJIN3A

CIIEKTPBI €€ MPOIYCKaHUs 1 noryionieHus. O0IacTH AIEKTPOHHBIX BOJH.
3akon byrepa-Jlambepra-bepa. Ontudeckas mioTHocTs. [Iponyckanue.

2. ATOMHAasl ClIEKTPOCKOMNMUSI

Kiaccudukaiysi OCHOBHBIX METOI0OB AaTOMHOM CIIEKTPOCKOITHU: aTOMHO-
9MHUCCUOHHBIH, aTOMHO-(ITyOPHCICHTHBIH, aTOMHO-20COPOLIMOHHBIH,
PEHTT€HOOMUCCHOHHHBIN, PEHIeHO(ITYOPHCLIEHTHBIH, peHTreH0adcopo-
LIMOHHBI, 0)Ke-2JIEKTPOHHBIH MeTobL. [Ipoliecchl, Jiexkaliyue B OCHOBE
METO/IOB, Y3JIbI IPUOOPOB.

3. MoJiekyJsipHasi ClIEKTPOCKOIHS

Knaccugukaius MeTo10B: BU3yalbHasi KOJIOPUMETPHSI, aCOPOIIOHHAS
CIIEKTPOCKOIHsI, HHPpaKpacHas CIIEKTPOCKOTIHS, MOJICKYJISIPHAS JTFOMe-
HUCIEHIIHS, HedeToMeTpHsl, TYpOUAUMETpPHSI, clieKTpockonus Tuddy-
3MOHHOTO OTPAKEHUS, ONTUKO-AKyCTUYIECKAs CIICKTPOCKOIIHS, TEPMO-
JMH30Bas CieKTpockonusi. OCHOBHOW 3aKOH CBETOIOTJIONICHUS B YCIIO0-
BUS ero npuMeHeHus. OnTHu4eckast IJOTHOCTh U €€ PU3NISCKUN CMBICI.
Koadduiment nornomenus. 3akoH aJIMTUBHOCTH CBETOIMOTIIOIICHUSI.
HuTeHCMBHOCTD TIOTIONICHHS. DOTOXUMHUYECKUE PEAKIIHH.

4. OcHOBHBIE y3JIbI CIEKTPO(OTOMETPUYECKUX IPHOOPOB

Hcrounnk cBera. MoHoxpomaruszatopsl. [Ipuemnauku csera. Kaue-
CTBEHHBIN (hoToMeTpuueckuit ananu3. KonndyectBeHHbIN GoTOMETpHYe-
ckuil ananu3. ONTUMaIbHBIEC YCIOBUSI (POTOMETPUUYECKOTO OTPE/ICICHUSI.
Jlnnna BosHbl. OnTudeckas INIOTHOCTh. ToIMHa CBETONOIIOUIAOIIETO
cios. Merposiornueckue xapakrepuctuku metona. Odopmiienue pe-
3yJIbTaTOB (POTOMETPUUECKUX ONpPENETIeHUN B JaOOPaTOPHOM JKypHaJIe.

5. UuppakpacHasi cieKTPOCKONMA M CHIEKTPOCKONHUS KOMOUHAIIU-
OHHOIO paccessHHUsA

OcHOBBI M€TO/1a, KAaUE€CTBEHHBIN U KonnuecTBeHHbIN aHanu3. Konebanue
monekyi. Cnekrpsl UK u komOGunarmonHoro paccesiuust. Hegenomer-
pus u Typouaumerpus. Paccesnue. MyTHOCTD.

B mom uucne, npakmuueckux 3anamuil u 1a60pamopHvix padom

48

IIpakTnyeckoe 3ansaTHe Nel2
Pacuer 3amau ¢ npumenenunem 3akoH byrepa-Jlambepra-bepa

IIpakTuyeckoe 3ansaTue Ne 13
HponcxoqueHHe ATOMHBIX CIICKTPOB

IIpakTHyeckoe 3ansaTne Nel4
AOGcopOunonHas criekTpockomnus B Y® u BuauMon 06acTax

IIpakTnyeckoe 3ansitue NelS
JIFtOMUHECIIEHTHRIN METO aHAJIN3a

IIpakTnyeckoe 3ansitue Nel6
HccnenoBanue cnekTpoB MK 1 KoMOMHAIIMOHHOTO pacCestHUA.




Haunmeno-
BaHMe pa3-
JIeJIOB U TeM

Conep:kanue y4eOHOro MaTepuasia u GopMbl OPraHu3annu Jes-
TeJbHOCTH 00y4aI0IIHXCS

O0BbeMm
B 4yacax

IIpakTnueckoe 3ansitue Nel7
Pemienne pacuetHbIx 3a1a4 1o Teme «Pacder KOHIIEHTpaIuy BEIecTBa
METOJIOM I'PalyUpOBOYHOTO IrpaduKa

JlabopaTopnasi paGora Nel9
Onpeznenenue cofiepkaHus MeIU B paCTBOPE BU3YalIbHO-
KOJIOPUMETPUYECKUM METOA0M

JlabopaTopnasi paGora Ne2(
HccnenoBanue 3J1IeKTPOHHOIO MOJIEKYJISIPHOTO CIIEKTpa MU

Jlaboparopnasi padora Ne21
BbI00p TONIIMHBI MTOTIONIAONIETO CII0S

Jlaboparopnasi padora Ne22
Omnpenenenue meau (II) B pactBopax coseit crieKTpopoTOMETPUIECKUM
METOI0M

JlabopaTopnasi padora Ne23
Omnpenenenue Xxpoma B BIe OMXpoMara METOJOM CPaBHEHUS

JlabopaTopnas padora Ne24
doromerpudeckoe onpenenenue xenesa (I1I) meronom nod6aBok

JlabopaTopnas padora Ne25§
Omnpenenenne KOHIEHTPAIIMU OOIIETO Kene3a B BoJe (OTOMETPUUECKUM
METOJ/IOM C TIPUMEHEHUEM CYITb(OCATUITUIOBON KHCIOTHI

CamocrosiTe/ibHasi padoTa 00y4YaroUuXCcst

1. IToBTOpEHUE TEKIIMOHHOTO MaTepuaia, H3ydeHrue BOnpocoB: THITbI
OHEPreTHYECKUX YPOBHEH U MIepex0/10B. IHTEHCUBHOCTH CITEKTPATBHBIX
nuaui. [lupuna cniekrpanbHo# TuHUU. CTPYKTYypa aTOMHBIX U MOJIEKY-
JSIPHBIX CITEKTPOB. DIIEKTPOHHAS, BpalllaTeJIbHAs, KoieOaTeIbHAsT dHEP-
rus. ['paduueckoe npeacrapneHue cnekTpoB. MossipHbIi k03 uimrent
noryomenus. [[pumenenne atoMmHou criektpockonuu. Auddepeniin-
ANBbHBIN cI0C00 CrIEKTPO()OTOMETPHUUECKUX U3MEPEHH. AHATN3 MHOTO-
KOMITOHCHTHBIX CHUCTEM.

2. [TonroroBka K MPaKTUYECKUM padboTam.

3. [ToaroToBKa OTYETOB IO JTAOOPATOPHBIM pabOTaM.

12

Tema

2.4. DnekTp
oOXHMHYe-
cKHe MeTOo-
JAbI aHAJIH3A

Bﬂekmpoxumuueame Memoobl aHanuza

68

1. IIpsiMbIe M KOCBEHHbIE 3JIEKTPOXUMHYECKHE METObI.
DNEKTPOXUMUYECKas sUehKa U €€ PJIEKTPUUECKUM SKBUBAJICHT. SuelKku
0€3 KHUJIKOCTHOTO COCTMHEHHMS B C KUJIKOCTHBIM coenuuenueM. {uddy-
3MOHHBIN NTOTeHIMAN. IHIUKATOPHBIN 3JIEKTPOL U DJIEKTPOJ CPAaBHEHHSL.
XimopcepeOpsTHHBIN 1 KAJIOMETbHBIN 2JIEKTPOJIBI.

2. lloreHUMOMeTpHUYECKHE METO/IbI AHAIN3A
HNonomeTtpusi. D1eKTpo Ikl BTOPOro poia. DNEKTPOAbI IEPBOTO poja.
Merammuueckue u M6M6paHHLIe HMOHOCCJICKTUBHBIC 3JICKTPObI. Dnek-




Haunmeno-
BaHMe pa3-
JIeJIOB U TeM

Conep:kanue y4eOHOro MaTepuasia u GopMbl OPraHu3annu Jes-
TeJbHOCTH 00y4aI0IIHXCS

O0BbeMm
B 4yacax

tpoaHas ¢pynkuusa. Kpyrusna. Koadduuuenr cenekruBnoctu. Bpems
otkiuka. [Ipubopsr u Texuuka n3mepenuii. [loaroroBka npruOopos u
2J1eKTpoJoB K pabore. [Ipsmas norenmomerpus. 3mepenue okuciu-
TEJbHO-BOCCTAHOBUTENIBbHOTO NoTeHImana. Mzmepenue pH. CrexinssHHbIN
anekTpoa. oHoceneKTUBHBIE MIEKTPOAbL. TBepAble HOHOCEIEKTUBHbIE
ANMEKTPObI. KUIKOCTHBIE HOHOCEIEKTUBHBIE dJIEKTPOAbl. MeTox rpany-
UPOBOYHOI'O Tpaduka.

3. BoabTamMnepoMeTpuyecKue MeTObI AHAJIN3A

[TocrossHHOTOKOBas Tosiporpadust. [longaporpaduueckas sueiika. Ptyt-
HO-Kanaromuii 35iektpo. [lomsgporpamma u ee xapakTepHbI€ YHaCTKHU.
[TpenenbHbIi U ocTaTOuHBIN TOKH. [TapameTpsl nonsporpaduueckoit
KpuBOii. OCHOBHBIE CTaJMH JIEKTPOAHOTO mporiecca. KonnuecTBeHHBIN
aHaJIK3 B MOJsiporpaduu: METO]] CTAaHJAPTHBIX PACTBOPOB, METOJI TPaay-
HUPOBOYHOTO TpaduKa, METO CTAaHAAPTHBIX T00aBOK.

4. Kyn1oHomeTpruyeckne MeTOAbI aHAIN3A

3akoH Papanes. [Ipsmas KynoHoMeTpus. Y CTaHOBKA [l IOTCHIIMOMET-
pUYECKON KYJIOHOMETpUU. MeTpoaornyeckne XxapakTepuCTUKH MPSIMON
KyJIOHOMeTpuu. I 'anbBannueckas npsmas KyaoHoMerpus. [lorennuo-
MeTpudeckas KyaoHoMerpus. KocBenHas kynoHomerpus. Bonsramnep-
HbIE€ KPUBBIE KYJJOHOMETPUUYECKOTO TUTPOBaHMsl. CXeMa yCTaHOBKH AJIs
KYJIOHOMETPUYECKOTO TUTPOBAHUSI.

5. Konaykromerpuyeckuii anaaius

TeopeTnueckre OCHOBBI METOAA. DIEKTPUUECKas IPOBOUMOCTD pac-
TBOPOB. Y IeJIbHAs 3JIEKTPUYECKask MPOBOJAUMOCTb. DKBUBAIICHTHAS
AIEKTPUYECKAsi TPOBOJIUMOCTh. DJIEKTPOJIUT B MOJI€ TOKA BBICOKON Ya-
cToThl. CXeMa yCTaHOBKH JJIs1 OTIPEJIEICHUS JIEKTPUUECKOU MPOBOAU-
MocTu. Moctuk Yurcona. SIueiku Jisi KOHTYKTOMETPHYECKOTO TUTPO-
BaHus. [Ipamas konaykromerpus. KoHIyKTOMETpUYECKOE ONpEeIeHHE
(UBUKO-XUMHYECKUX CBOMCTB M XapaKTePUCTUK BemecTB. KoHmykTo-
METPUUYECKOE TUTPOBAHHUE.

B mom uucne, npakmuueckux 3anamuil u 1a60pamopHvix padom

20

IIpakTyeckoe 3ansaTue Nel8
Pemenne 3amad o reme «OmnpeaeneHne KOHIIEHTPAUY BEIIECTBA BOJIb-
TaMIIEPOMETPUIECKUM METOZOM aHaIH3a»

IIpakTyeckoe 3ansaTHe Nel9
Pemenne 3amad o reme «IloTeHIMOMETpUYECKHE METO/IBI AHATH3a)»

JlabopaTopnasi paGora Ne26
I'panyupoBka pH-Metpa u onpenenenue pH nuctTuiuimpoBaHHON BOJbI

JlabopaTopnasi paGora Ne27
Onpenenenne EKTPONPOBOIHOCTH JUCTHUIMPOBAHHON U BOJONPO-
BOJITHOH BOJBI

JlabopaTopnasi paGora Ne28




Haunmeno-
BaHMe pa3-
JIeJIOB U TeM

Conep:kanue y4eOHOro MaTepuasia u GopMbl OPraHu3annu Jes-
TeJbHOCTH 00y4aI0IIHXCS

O0BbeMm
B 4yacax

Onpez[eneHI/Ie KHCJIIOTHOCTH COKa METOAOM IMOTCHIUOMETPHUICCKOI'O
TUTPOBAHUA

CamocrosiTesbHAasi padoTa 00y4ar0IMXcst

1. [ToBTOpEHME NEKIIMOHHOTI'O MaTepuaia, u3yueHue Bornpocon: [loren-
UOMETpUYecKoe TUTpoBaHue. KpuBbie MOTEHIIMOMETPUYECKOTO TUTPO-
BaHUs. ABTOMAaTUYECKOE TUTpOBaHUE. [IpakTHuecKkoe MpuMeHEHHE Me-
To/a. MeTposiornyeckue XxapakTepucTUKu MeTo1a. Beaenue kapThl Ka-
mubpoBku pH-metpa. OdopmiieHune pe3yabTaToB NOTCHIIMOMETPHUUECKUX
onpezaeneHuil. MeTpoaoruueckre XapakTepucTUKU NoIsporpaduro.
Boasrammnepomerpusi. [IpsiMbie, KOCBEHHBIC B HHBEPCUOHHBIC METO/IBI
BosibTaMIiepoMeTpud. [Ipumensiemble 31ekTpo sl O0IacTh IPUMEHEHUS
BOJIbTaMIiepoMeTpur. KyloHOMeTpudecKre METO bl TATPOBAHUS TeHe-
PUPOBAHHBIMU OKUCIIMTEISIMU M BOCCTAHOBHUTENSIMU. BhicOKOUacTOTHOE
tutpoBanue. IIpaktnyeckoe npumeHenue. MeTponorndeckue xapakre-
PUCTHKHU METOAA.

2. [TonroTroBKa K MPaKTUYECKUM padboTam.

3. [ToaroroBka OTYETOB MO JAOOPATOPHBIM paboTaM.

20

Tema

2.5. Xpomar
orpajpuye-
CKMH aHa-
JIn3

Xpomamozpagpuueckuit ananus

50

1. TeopeTnyeckue 0CHOBBI MeTOA

Ancop6uus BeniectBa. [IoHATHE MOIBUKHOM U HETIOABUXKHOMN (a3bl.
KadecTBeHHBIN U KOJTUYECTBEHHBIN XpoMaTorpapuIecKuil aHaIus.
Knaccugukarus MeTo10B XpomMatorpaguu no arperaTHOMy COCTOSIHUIO
¢a3. DarosHTHAS U BBITECHUTEIbHAS XpoMaTorpadus. Xpomarorpadu-
YEeCKHUI MUK U JJII0AIMOHHBIE XapaKTepUCTUKU. Xpomarorpamma. Konn-
YECTBEHHbIE XapaKTEepUCTUKU XpomaTorpadun. KoHncranra pacnpenene-
Husa HepHera. Bpems ynepxxusanus. @asosoe otHomieHue. Mcnpasiien-
Hoe BpeMs ynepkuBanus. Koapounuent cenextuBHoctu. Yucmno teope-
TUYECKUX TapesioK. BricoTa, 5KBUBAJIEHTHAS TEOPETUYECKOMN TapeiKe.
Kpurepuii paznenenus.

2. I'azoBasi xpomaTorpagpus

[MazoxkuakoctHas xpomatorpadus. Cxema xpoMarorpaduaeckoit ycra-
HOBKH. Xpomarorpaduueckue KolaoHKH. [Ipumensemsle xuakue (asol.
OcHOBHBIE Y316l TPUOOPOB Ta30BoOM Xxpomarorpaduu. ["azoamcopOnroH-
Hast xpomarorpadus. OCHOBHBIE a/ICOPOEHTHI. J|eTeKTOpHI Ta30BOM Xpo-
MaTorpaduu: 1eTeKTOp MO TEIUIONPOBOAHOCTH raza, HOHU3AIlMOHHBIE
JETEKTOPBI, MIEKTPOHHO-3aXBaTHBIN AETEKTOP, IJIAMEHHO-
dboTomMeTpruyeCKUil AETEKTOP, AaTOMHO-3MHCCUOHHBIN AETEKTOP, Macc-
CIEKTPOMETPUUECKUN JETEKTOP.

3. ZKuakocTHasi xpomarorpadusi

O6nacts npuMeHeHus. Cxema )KUAKOCTHOTO Xpomarorpada. [leTexro-
pol: nuddepeHmanbHbI pedpakToMeTp, PIyopuMeTpUIECKHUA TeTeK-
TOpP, KOHAYKTOMETPUYECKHH JETEKTOP, SJICKTPOXUMHUYECKUI TETEKTOD,
Macc-CIEeKTPOMETPUIECKUHN AETEKTOP. TUIIBI COpOSHTOB. JKHAKOCTHO-

ascopburonHas xpomarorpadusi. JKuaKocTHO-KHIKOCTHAS XpOMaTO-
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rpadust. BeicokoaddhekTuBHAS )KUIKOCTHAS XpoMaTorpadus u mpume-
HsIeMbI€ TIOHTHL. loHoOOMeHHHast xpoMaTorpadusi. TUTIBI KATHOHO-
0OMEHHHMKOB M1 aHHOHOOOMEHHUKOB. [IByXKOJIOHOYHAS ¥ OJTHOKOJIOHOY-
Hasi MOHHAs1 Xpomarorpadus. XpoMaTorpaMMbl B HOHOOOMEHHOU Xpo-
martorpadun. MoHOOOMEHHBIC CMOJTHI.

B mom uucne, npakmuueckux 3auamuii u 1a60pamopHvIx padom

16

IIpakTHyeckoe 3ansaTue Ne 20
Pemenne 3ama4 no reme «Xpomarorpaduueckiue METOIbl aHATH3a»

IIpakTuyeckoe 3ansaTue Ne 21
KauecTBeHHBIN M KOJTUYECTBEHHBIN XpoMaTorpa@uuecKuii aHamus.

JlabopaTopnas padora Ne29
Omnpenenenue coiep:kanus B pacTBOPE HEUTPAIIbHBIX COJIEH METOIOM
MOHOOOMEHHOI XpoMaTtorpaduun

JlabopaTopnas padora Ne3(
Paznenenune xenesa (I11) u mequ (II) MeTomom OymakHo# Xpomarorpa-

bun

CamocrosiTeibHas padoTa 00y4yaommxcst

1. IloBTOpEHKE NEKIIMOHHOTO MaTepualia, u3ydeHue Bonpocos: OlieHka
3P PEKTUBHOCTH U CENEKTUBHOCTH XpOMAaTOrpagpuyeckoro pasiesieHusl.
Xpomarorpapuueckuii nuk. Meros HOpMUPOBOK, METOJ] BHEIIIHETO
CTaHJapTa, METOJ BHYTpEHHEro cTaHaapra. JlurannooomMeHHas Xxpoma-
torpadusi. IKCKIr03uoHHas xpomarorpadus. [Imanapuast xpomarorpa-
¢us: OymaxcHas ¥ TOHKOCTIONHHAs Xxpomarorpadus. THIIbI IIIaCTUH TS
1aHapHoi xpomarorpaduu. [Ipumenenue mianapHoi xpomarorpapu
2. IloarotoBKa K MpakTHUYECKUM paboTaM.

3. [ToaroroBka k 1a0OPATOPHBIM pabOTaM.

10

Tema

2.6. Pedpax
TOMETPHUA U
noJsipuMeTr-
pust

Pegppaxmomempus u nonapumempusn

28

1. IToxa3aTeJb peIOMJICHHS U NOJHOE BHYTPEHHEe OTPaKeHHe
3aKoH MpesioMIIeHUs. AJJTMTUBHOCTD MOJIIPHBIX pedpakuuit. [Tpunnu-
nuanpHas cxema pedpakromerpa. [IpubGopsl st onpeaeneHus nokasa-
Tesa npenomiienus. [loaroroska npubopa k padote. [Ipumenenne mero-
na. [IpoBenenne n3MepeHus nokasareins npeiaomiieHus. Onpenenenne
¢axTopa nmokazatens npenomieHus. [lonepeunas BoyiHa, MOJISIPU3ATOPHI.
[1nockonoasspu30BaHHBIN JTyY.

B mom uucne, npakmuueckux 3anamuil u 1a60pamopHuvix padom

12

IIpakTyeckoe 3ansaTHe No22
AMnepoMeTpuyecKoe TUTPOBAHUE

IIpakTyeckoe 3ansaTHe Ne23
Konaykromerpus

JlaGoparopnas padora Ne 31
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Omnpenenenue hakTopa nokaszaress IpeJoMICHUS pacTBOpa XJIOpuaa
HaTpus

JlaGoparopHasi padora Ne 32
OrnpezenieHre KOHIICHTPALIUK Caxapo3bl B MPO3PAUYHbIX CUPOIAX pe-
bpakTOMETPHUUECKUM METOJIOM

CamocrosiTesbHasi padoTa 00y4ar0IMXCs

1. [ToBTOpEHME NEKIIMOHHOI'O MaTepuaia, U3yueHne BOIpocoB: MeTpo-
JIOTUYECKHE XapaKTepucTuku Metoaa. [loHsTHe 00 ONTHYECKH aKTHB-
HBIX BEIIECTBAX, BpallleHUE TUIOCKOCTHU MOJISIPU3AIUH.

2. [TonroroBka K MpakTU4YECKUM paboTam.

3. [loaroroBka k 1a6OPaTOPHBIM pabOTaM.

10

KoncyabTanuun

30

Y4yeOHast NpaKTHKA 110 MOAYJIIO

Bunbr paborT:

O3HaKOMJIEHHE C METOJUYECKHUMH yKa3aHUSMHU 10 IPOXOXKACHUIO YYEOHON MPAKTHKU.
OO0muii MHCTPYKTaX MO TeXHUKe Oe3omacHOCTH. M3yueHune HEOOXOAMMON OTYETHOM
JOKYMEHTalluu 1o yuyeOHOW mpakTuke. Pacnpenenenue mo pabouuM mectam. 3HAKOM-
CTBO ¢ pabounm mectoM. Opranuzanus pabodero mecra. MzyueHne XMMUYECKOH MOCy-
Jbl. 3HAKOMCTBO C J1a0OpaTOPHBIM OOOpYIOBAaHUEM, HArpeBaTEIbHBIMU MPHOOpaMHU.
OuncTKa XUMHUYECKOH MOCY/Ibl ¢ IPUMEHEHHEM XUMHUUECKUX U MEXaHHMUYECKUX CIIOCO00B
ouncTku. HarpeBanue ¢ UCIOIb30BaHUEM CIUPTOBKH, JIEKTPUUECKOMN TUIUTHI, BOJSHBIX,
MAaclsSHBIX U MECOYHbIX 0aHb, My(enbHoi neun. OcaxaeHue HOHOB U3 COOTBETCTBYIO-
IIMX PacTBOPOB METOAOM J100aBJIEHUSI OCAAUTENS C MOCIEAYIOUIMM LEHTPUPYrupoBa-
HUEM , OT/EJICHHEM M NpPOMbIBaHHEM ocajka. PUIbTPOBAaHHE C MCIIOJIb30BaHUEM Oy-
Ma)XHBIX CKJIaIUaThIX (DUIBTPOB, CTEKISHHBIX (UILTPOB, BopoHKU broxnepa. COopka
YCTAHOBOK U1 (PMIIBTPOBaHMS BO3TOHKHM, MIEPETOHKHU, HKCTpakiuu. OUucTKa U pasaene-
HUE BEIECTB Croco0aMu BO3TOHKH, MEPEroOHKH, 3KCTpakuuu. V3yueHue ycrpoiicTBa
TEXHUYECKUX M aHAJTUTUYECKUX BECOB, B3BelIMBaHHE. CIOCOObI BBIPAKEHHS COAEPKa-
HUSl paCTBOPEHHOT'O BELIECTBA B PACTBOPE: MACCOBBIE JI0JIU, MOJIbHBIE J10JIU, OOBEMHbIE
nonu. CrnocoObl BBIPAXKEHUs COAEP)KaHUSI PACTBOPEHHOTO BEIIECTBA B PacTBOpe (KOH-
LEHTpalLus pacTBOpa): MOJISIpHasl KOHIEHTpaIusl, SKBUBaJIEHTHAs! KOHIIEHTpaus (HOp-
MaJIbHOCTB), MOJISUIBHOCTh, TUTP. IIpUroToBieHne pacTBOPOB U3 CyXOro BelecTBa, 0o-
Jiee KOHLIEHTPUPOBAHHBIX pacTBOPOB, (prkcaHanoB. OnpesesieHne MIOTHOCTH PacTBOPOB
C MCIIOJIb30BaHUEM Habopa apeoMEeTPOB U TUKHOMETPOB.

180

IIpou3BoacTBeHHAsI MPAKTHKA 110 MOTYJIIO

Bunst pabort:

O3HAaKOMJICHHE C METOJUYCCKHUMH yKa3aHUSMHU 110 MPOXOXKICHUIO YICOHON MPAKTHKH.
OOmuii MHCTPYKTAXK MO TeXHUKE Oe3omacHOCTH. M3yueHne HEOOXOAMMOW OTYETHOM
JIOKYMEHTAIIMK 10 yuyeOHOU mpakTtuke. Pacnpenenenue mo pabounM MectaMm. 3HAKOM-
CTBO ¢ pabounMm mectom. Opranuzanus padodero mecta. [locTaHOBKa aHATUTHUECKOMN
3amaun. OT6op npo6. ['omorenusanus npoOsl U ee cokparieHus. O6paboTka CoKpalieH-
HOU mpoOkl. [IpencraBienue pe3ynpTaToB aHanuza. OOecrneueHne KayecTBa aHaIM3a U
OCHOBHBIE METOIbl KOJTMYECTBEHHOT0 aHa/n3a. BeiOop MeTona aHann3a peasbHOro 00b-
exra. IlpuMeHeHMe MaTEeMAaTHYECKUX METOJOB B TPAKTHKE pPabOThl XHUMHUKO-

108
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aHaNIMTUYecKuX Jaboparopuid. PaboTta ¢ aBTOMaTU3MpOBaHHBIMU IPUOOpaMu, cUCTEMa-
MU U Komruiekcamu. OcymiecTBieHre mpodbooTdopa M MpoOOMOArOTOBKH OOBEKTa K
aHanuzy. OmnpezeneHue KOHIIEHTPALMU BEIIECTBAa B pealbHOM o0bekTe. MaTemaruue-
ckass o0paboTKa pe3ysibTaTOB aHaIM3a. BhIYKCIeHWEe KOHIIEHTPAIMA JIFOOBIM METOJIOM
(MeromoM cpaBHEHHS, J00aBOK, YCTAHOBJCHHsSI TPAIyUPOBOYHON 3aBUCHMOCTH).
Odopmnenne qokymeHTauu. [I[puMeHeHe OCHOBHBIX METOJIOB Pa3JICICHHUs] U KOHIICH-
TpupoBaHusi. CoueTaHne METOJI0B pa3esieHUs] U KOHLIEHTPUPOBAHUS C METOJIaMU OTpe-
nenenus. Pa3jeneHue comocTaBUMBIX KOJTMYECTB AJIEMEHTOB U OTACICHUE MAJIBIX KOJIH-
yecTB OT Ooibiux. OIHOCTYNEHYAThle ¥ MHOTOCTYIEHYAThIe MPOIECCHl pa3zesieHusl.
OnpeneneHne KOJIMYECTBA XJIOpHIA HATpHUs B pactBope. OmpeneneHne Macchl Kallb-
nus(Il) B pactBope. Onpenenenrne MacCoBOM JTONIU JKeje3a B PACTBOPUMBIX COJISIX JKele-
3a(Il) u xene3a(Ill). OnpeneneHue mMacchl CEpHOM KUCIOTHI B pacTBOpe. BrImosiHeHHe
KauyeCTBEHHOI'0 aHaiu3a. Pa3neneHue 3ieMeHTOB METOAOM JKCTpakiuu. CeneKTHBHOE
paszeNieHne 3JIEMEHTOB METOJIOM IMOJ00pa OPraHUYECKHX PAaCTBOPUTEIICH, W3MEHEHUS
pH BoaHo# ¢a3bl, MackupoBaHUS U AeMackupoBaHus. OmnpeneneHre HUTPAT UOHOB B
CTOUHBIX Bojax. OmpejeneHre KUPOB U Macesl B CTOYHBIX BOAaxX. AHaIU3 OUMOJIOrHye-
CKHUX U MEIUIIMHCKUX 00BEKTOB. [ paBuMeTpuUecKuii MeTo onpeaeneHus oomero doc-
dopa. OmnpenencHue JieTydnx (DEHOJIOB B CTOYHBIX BOJax. [IpencTaBieHne pe3yibTaToB
u3MmepeHuil. Begenue nadopatopHoro xypHaina. [IpoBepka nmpueMaeMocTy pe3yinbTaToB
U3MEPEHUI, B YCIOBHSIX IMOBTOPSEMOCTH JIJISl PA3HBIX CIIy4aeB. 3HAKOMCTBO C allTOPHU-
TOM OTEPATUBHOTO KOHTPOJS MOBTOPSEMOCTU Pe3ylIbTaTOB KOHTPOIBHBIX H3MEPEHUIA,
MPOIEAYPHl aHAIHM3a B YCIIOBUSAX JIA0OPATOPUU U OTEPATUBHOTO KOHTPOJS TOYHOCTH
pEe3yNbTaTOB U3MEPEHUN C HCTIOIH30BAaHHEM 00pa3IoB AJi1 KOHTPOJIS.

IIpome:xxyTouHast arrecTanus B ¢popMe 3K3aMeHa (KBAJIH(PUKALMOHHOI0) 18

Bcero: 910

3. MATEPUAJIBHO-TEXHUYECKHE U YYEBHO-METOAWYECKOE OBEC-
MNEYEHHUE IIM.01 OIIPEAEJEHUE OIITUMAJIBHBIX CPEACTB U METOJOB AHA-
JIN3A ITPUPO/IHBIX U ITPOMBIIIIJIEHHBIX MATEPUAJIOB

3.1. CneunajbHbIe IOMEIIEHH /I Peaju3anuu NporpaMmmbl

Jlns peanu3alMy MporpaMMbl IpOQEeCcCHOHATBLHOIO MOIYJS MPEIYCMOTPEHBI CIEAYIOIIne
CIEIAJIbHBIE IOMEIIECHNUS:

Kabuner «XuMHuUeCKMX NUCIMIUIMHY», OCHAIEHHBIH 000pPYyJOBaHUEM: IMMOCAJOYHBIE MeECTa
[0 KOJIMYECTBY O0y4aroIuxcs; paboyee MecTo MperoaBaTens; IMAaKTUYeCKH MaTepHuai; pas3aa-
TOYHBIN MaTepHal, cXeMsl, IaKaThl, IHTepakTHBHAs JOCKAa.

JIaGoparopusi aHATUTHYECKOH XUMUHU U (PU3MKO-XMMUYECKUX METOJIOB aHaIN3a, OCHAIIEH-
Hasi HeOOXOIMMBIM 00OPYIOBaHHEM: BBITSKHOM 1IKad; 1a00paTopHbIe CTONBI; XUMUYECKasl ocy1a
['OCT 25336 «Ilocyna u o6opynoBaHue 1abopaTOpHbIE CTEKISTHHBIE. THUIIBI, OCHOBHBIE ITapaMeTpPhl
U pa3Mepbl»; TEXHOXUMHUYECKHUE BEChl; aHAJIMTHUYECKUE BEChl; HAOOp apeoMeTPOB; NMUKHOMETPBHI;
BOJITAMIIEPOMETPUYECKUN aHaIU3aTop; (oToKoIOpUMETp; pedpakTOMETp; CIEeKTPO(HOTOMETP;
BUCKO3UMETp; CaxapuMeETp- MOJSIpUMETpP; MyQenbHas Medb; CyIIMIbHBIA mKad; neHTpudyra; no-
HOMEp; DJIEKTPO-IJINTKA; MOTEHIMOMETPUYECKUNA TUTPATOp; JUCTUIUIATODP; IUTATUB JJIsl TUTPOBa-
HUS, DJIEKTPO/IbI; BOJIsIHAs OaHs; mecoyHasi OaHs; MarHUTHBIC MEIIIAJIKH, KOJIOOHArpeBareau; Habop
JUISl TOHKOCJIOMHOM XpoMaTtorpaduu; moJbeMHbIE CTOJIUKH.




Jljis peanu3anuu mporpaMMbl y4eOHOW MPAKTUKU MPETyCMOTPEHBI CIEeIHAbHBIC TOMEIIle-
HUS:

JIaGoparopust (HU3UKO-XUMHUUECKUX METOI0B aHAIN3a U TEXHUYECKUX CPEICTB U3MEPEHUS U
AQHAIUTUYECKOM XMMHH, OCHAIICHHAs HEOOXOIMMBIM JUISl peali3alli MpOorpaMMbl yueOHOU nuc-
UIUTUHBL 000pYIOBaHUEM: BBITSDKHOM IKad; naboparopHbie cToibl; xumuueckas mocyaa ['OCT
25336 «Ilocyna u obopymoBaHue JJaOOPATOPHBIC CTCKIISIHHBIC. THUITHI, OCHOBHBIC TTApaMETPhI U pa3-
MEpbI»; BEChl aHATTUTHUYECKHE; BECHl TEXHUYECKHE; ITATUBB METAJUIMYECKHE; DJICKTPOILTUTKH; MY-
denpHas Meyb; CyIMIbHBIN mKad.

VYuebHas npaktuka TpedyeT Haluyue 000pyAOBaHUsS, MHCTPYMEHTOB, PACXOJHBIX MaTepua-
JIOB, MCIIOJIb3YeMbIX Ipu npoBeneHnu yemnuonatoB WorldSkills u ykazaHHBIX B HHPPACTPYKTYp-
HBIX JIUCTaX KOHKypcHoU nokymeHTaruu WorldSkills mo kommerennun «JlabopaTopHbIi XUMHUYE-
CKH aHaNIu3» (WM X aHAJIOTOB), TAKUX, KaK:

- CTOJI TaOOPaTOPHBIN C XMMUYECKH CTOMKUM MOKPBITUEM, C JIByMs SILIUKaMH, pa3Mep He
menee 1600 x 600x750 Mm;

- mkad moxa peaktussl u mocyay HII1.80.50.193;

- mKad BBITSHKHOM € TIOABOJOM BOJbI M KaHanmm3amuerd  1500x690x2000;

- cron-morika HB-800 MO (800*600*1650) PakoBruHa 13 Hep:KaBerOIIEH CTald HaKIaIHas
Ha | yaiy ¢ KppuioMm;

- Tym0a juig cymuibHoro mkada, rabaputel 60x70x70;

- cron ans BecoB aHTHBHOpannonuelii HB-750 BI' (750*750*600), mpamopHas 1umTa Ha
HeCYaHOH MOAYILKE;

- cymmutbHbIA mkad UT 4620 radaputst 46x61x70;

- Bechl 2ekTpoHHble aHanutnyeckue OHAUS PA 214C (210 1, 0,0001 r, BHYTp. KanuOpoB-
Ka);

- Bechl 1abopatophsble tekTponHsie MJI 0,2-11 B12KA (0,001 r);

- ciektpodoromerp 113-5300B4

- Habop kroBeT Ne2 (5,10,20,30,50)KB-24.02H;

- muctnsitop J19-4-02 360x220x660;

- IKOPb U1 MarHUTHON MEIIaJIKH;

- MeIlIajika MarHuTHas 0e3 MoI0TpeBa;

- peppakromerp UPD-454b2M;

- wtatuB Jaboparopuslil bynsena I1JI-02 cpennuii (Kuraii);

- pH-metp150 MU;

- anekTpoas! k pH-metp 50 MU;

- 3axuM Mopa;

- KpENe)KHBIN y3€eJ TSl TaTHBA;

- Janka Ui mratusa Tpexnanas HIOP-MM;

- korgykToMerp MYJIBTUTECT KCJI-101;

- sueiika kKouaykromerpudeckas K10 HITK/[.421593.005-01,;

- I TKA 3JiekTprudeckas HactonbHass SUPRA momnOCTh 1 KBT;

- panuomukpodon rapuurypa SHURE BLX14E/P31 K3E;

- akTUBHas akyctndeckas cucrema koiaonka BEHRINGER B115MP3;

- XOJIOJMJIbHHUK;

- crorika nox akycrtuyeckyro cucremy QUIK LOK S171.

JIist HanMcaHusl oTYeTa 1Mo y4eOHOH MpaKTHKe, MPOpadOoTKe HAYYHO-TEXHUYECKOW M HOpMa-
TUBHOU JTOKYMEHTAIIMH PEAYCMOTPEHBI YUTAIbHBIN 3a]1 1 nHTepHeT-3a1 Oubnuorexku Ky3['TY.

Peanuzanus paGoueil mporpaMmbl IPOU3BOICTBEHHON MPAKTUKHU MPEATIOIAraeT IpoBeIeHIe
NPaKTUK Ha MPEeINpUATHAX/OpraHU3alusAX Ha OCHOBE INPSMBIX JOTOBOPOB, 3aKIIIOYAEMbBIX MEXITY



OI'bOY BO Ky3['TVY u kaxxapiM npeAanpusTHEM/OpraHu3alueil, KyJaa HarpaBisioTcss 00ydaromnye-
csl.

[IpoMbllIIEHHBIE NPEANPUATUS, HAa KOTOPBIX CTYAEHTBl MPOXOASIT IPOU3BOICTBEHHYIO
IPAaKTUKY, OCHALLEHbl COBPEMEHHBIM TEXHOJIOTMYECKUM 00OpYyJOBaHUEM M Npudopamu. beiTOBbHIE
IIOMEILEHUS COOTBETCTBYIOT JEHCTBYIOIIMM CAaHUTAPHBIM U IPOTUBOMOXKAPHBIM HOPMaM.

Jlis HanycaHusl OTYEeTa MO MPOU3BOICTBEHHO NPaKTHKE, IPOPabOTKE HAYYHO-TEXHUYECKON
U HOPMATHBHOHM JOKYMEHTAIlMH MPEAYCMOTPEHBI: YWTAJIBHBIA 3aJ1 U MHTEPHET-3a1 OuOInoTeKH
KysI'TV.

3.2. UnopmannonHoe odecneyeHne peajsu3amum nNporpamMmmbl

3.2.1 OcHoBHas1 JuTEpaTYpa

1. AnekcannipoBa, 3. , A. AHanUTHYECKass XUMHS B 2 KHUTaXx. KHUTA 1. XUMUUYECKHE METO/IbI aHa-
nu3a 3-e u3Ml., UCIp. U JIOM.[3MeKTpoHHBIN pecype]. — Mocksa : FOpaiit, 2018. — 551 c. — Pexxum
JOCTyTIa: https://biblioonline.ru/book/analiticheskaya-himiya-v-2-knigah-kniga-1-himicheskie-
metody-analiza-426267. — 3ari1. ¢ skpana. (12.02.2019)

2. AnekcanapoBa, D. , A. AHaTUTHYECKass XUMHUS B 2 KHUTAX. KHUTA 2. PU3UKO-XUMHUYECKUE METO-
Ibl aHanu3a 3-€ u3/., UCIp. U JIOM.[JIeKTPOHHBIN pecypc]. — Mocksa : FOpaiit, 2018. — 355 . —
Pexxum moctyma: https://biblio-online.ru/book/analiticheskaya-himiya-v-2-knigah-kniga-2-fiziko-
himicheskie-metody-analiza-426268 . — 3aru. ¢ skpana. (12.02.2019)

3.2.2 JlonoJiHUTEJIbHAS JTUTEPATypa

1. Banoga, (Kombutosa), B. , JI. AHanmuTideckast XuMust ¥ PU3NKO-XHMHYECKAE METOJIbI aHAIIN3A. —
MockBa : HUAIT NHOPA-M, 2018. - 200 C. - Pexxum JIOCTYyTA:
http://znanium.com/go.php?id=430507. — 3aru. ¢ skpana. (12.02.2019)

2. TlogxopeiToB, A. JI. AHajnuTHuYecKas XHUMHS. OKHCIHTEIbHO-BOCCTAHOBUTEIHLHOE THUTPOBA-
HUE.[37eKTpoHHBIH pecypc]. — Mocka : HOpaiit, 2018. — 60 c. — Pexum pocryma:
https://biblioonline.ru/book/analiticheskaya-himiya-okislitelno-vosstanovitelnoe-titrovanie-415466.

— 3aru. ¢ ’kpana. (12.02.2019)

3. bopucos, A. , H. AHanuTHUecKass XUMHS. pacueThl B KOTUYECTBEHHOM aHalu3e 2-€ U3/., UCTIP. U

JIOTL[2JIEKTpOHHBIN pecypc]. — MockBa : [Opaiit, 2018. — 119 c. — Pexum pgocryna:
https://biblioonline.ru/book/analiticheskaya-himiya-raschety-v-kolichestvennom-analize-426639. —
3ari. ¢ okpana. (12.02.2019)

4. Anapues, A. , 1. Ananutuueckas XUMus 2-€ U3J., UCHP. U JOIL[3JIEKTPOHHBIN pecypc]. —
Mocksa : FOpaiit, 2018. — 107 c. — Pexxum moctyna: https://biblio-online.ru/book/analiticheskaya-
himiya-423828. — 3aru. ¢ skpana. (12.02.2019)

5. Hukutuna, H. I'. Aranutudeckas xumust 4-€ u31., Tep. | JOI.[JIeKTPOHHBIN pecypc]. — MockBa
: FOpaiit, 2018. — 394 c. — Pexxum goctyna: https://biblio-online.ru/book/analiticheskaya-himiya-
413450. — 3arm. ¢ skpana. (12.02.2019)

3.2.3. MeToaunueckas Jureparypa

1. bynanosa, T. B. YueGHas 1 npon3BOACTBEHHAs IPAKTHKA MO MPO(HECCHOHATTEHOMY MO-
nymto 01 "Onpenenenne oNTUMAIBHBIX CPEJCTB U METOJIOB aHAIU3a MPUPOIHBIX U TPOMBIIIUICH-
HBIX MaTepuajaoB" [DIEKTPOHHBIN pecypc] : METOANYECKUE MaTEPHAIIbI IJIs1 00YUYaAIOIIUXCS CIICIH-
anpHOocTH CITO 18.02.12 "TexHos0russ aHATUTHYECKOTO KOHTPOJISI XUMUYECKUX COCTMHEHUU" 04-
Hol ¢opmbl o0ydenusi / T. B. Bynanona ; Ky3z6acckuii rocy1apcTBEeHHbIH TEXHUYECKUH YHUBEPCH-
tet uM. T. @. I'opbaveBa, Kadenpa xumMuu, TEXHOIOTUN HEOPTAHUYECKUX BEIIECTB M HAHOMATEPHU-
anoB. - Kemeposo : Ky3['TVY , 2019. - 14 c. - http://library.kuzstu.ru/meto.php?n=2133

3.2.2. UuTepHeT-pecypchbl
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1. Enunas xomnexiust [{udpoBeix 0Opa3oBaTenbHBIX pecypcoB [DIEKTPOHHBIN pecypc]. —
Pexxum moctyma: http://school-collection.edu.ru/, cBoO6oaHBIH. — 3ariI. ¢ 9KpaHa.

2. Enunoe okHO AocTyna K WH(GOPMAIMOHHBIM pecypcaM [ DIeKTPOHHBIH pecype]. — Pexxum
nocryna: http://window.edu.ru/, cBo60aHBIN. — 3ari. ¢ 3KpaHa.

3. @enepanbHblii LEHTP WH(OPMAIIMOHHO-00Pa30BaTEIbHBIX PECYPCOB [DIEKTPOHHBIN pe-
cypc]. — Pexxum noctyma: http://fcior.edu.ru/, cBoGoaHbBINH. — 3ari. ¢ SKpaHa.

4. XUMUKHU ¥ XUMUS [ DIEKTPOHHBINA pecypc] : )KypHal XUMHUKOB-3HTY3UacTOB. — Pexxum 1o-
CTyma:

http://chemistry-chemists.com/, cBOOOHBI#1. — 3ari1. ¢ 3KpaHa.

5. Xumust [ DNeKTpOHHBIN pecypc| : y4eOHO-METOAUICCKUN KypHAJ IJIs YIUTENIeH XUMUU U

ecrectBo3Hanus / Wzmatenbckuii gom  «llepBoe centsOps». — Pexum pgocryma:
http://him.1september.ru/, cBoOOaHBIN. — 3ari. ¢ YKpaHa.

6. Xumus B 1IKoJe [DJIEKTPOHHBIM pecypc| : HaydyHO-TEOPETUYECKUH M METOAMYECKUI
*KypHai. — Pexxum poctymna: http://www.hvsh.ru/, ceo6oaHbIN. — 3ari. ¢ sKpaHa.

7. Xumusi 1 KU3Hb [DJIEKTPOHHBINA pecypc| : HAyYHO-TIOMYJISIPHBINA KypHaIL. — Pexxum mo-
cTyma:
http://www.hij.ru/, cBo6oaHBIN. — 3ari. ¢ IKpaHa.

4. OPTAHM3AIISAA CAMOCTOSTEJIBbHOM PABOTHI OB YYAIOIIIUXCS

CamocrosarenbHas paboTa 0OydarOIIMXCsl OCYIIECTBISETCS B 00bEME, YCTAaHOBJICHHOM B
pazzene 2 HacToALIEH MporpaMmbl IUCHUILIMHBL (MOayIst). Jlias camocToATebHOW paboThl 00yya-
IOLIMXCSl IPEAYCMOTPEHBI CIIELUalIbHbIE MTOMELIEHUs, OCHAIICHHbIE KOMIBIOTEPHOW TEXHUKOH C
BO3MOXXHOCTBIO MOJKIIOUYEHUS K HH(POPMAIMOHHO-TEIIEKOMMYHHKAIIMOHHOK cetn "HMHTepHeT" C
o0ecreyeHrneM JI0CTyIa B AIEKTPOHHYIO HH(POpMallMOHHO-00pa3oBarebHyto cpeny Ky3['TY.

5. ®OHJI OHEHOYHbBIX CPEACTB Ui INPOBEJEHUA TEKYIIEI'O KOH-
TPOJISI, MTIPOMEXYTOUYHON ATTECTAIIUU OBYYAIOIIAXCS IO MPO®ECCHO-
HAJIBHOMY MOAYJIIO

5.1 HacnopT ¢oHAA OLIEHOYHBIX CPEACTB

Ne | Hanme- | Conepxa- | Kon 3HaHUs, yMEHHUS, IPAKTUYECKUN OIIBIT, ®opMa TeKy-
HOBaHUE |HuUe (Te- KoMIIe- HeoOXoauMBbIe JJIs1 POPMHUPOBAHUSI COOT- | IIETO KOH-
pasnenoB | Mbl) pa3- | TEHUMM | BETCTBYIOIIEH KOMIETEHIINH TPOJIsl 3HAHUM,
JTACIH- nena YMEHHH, Tpak-
TUTUHBI TUYECKOTO

OIbITa, HEOO-
XOJTUMBIX IS

¢dbopmupoBa-
HUS COOTBET-
CTBYIOLIEH
KOMIICTCHITHH
1 | MJK.OI. | Pazmen OK 01 - |3uare: IInceMeHHEbIit
1. Xumuue | 10, - aKTyaJIbHBIN NPO(EeCCHOHANBHBIN U CO- | OIpoC
CKHUE Me- I[IK 1.1, | nquanbHBIA KOHTEKCT, B KO-TOPOM MPHUXO- | YCTHBIN ompoc
toawl aHa- |IIK 1.2, JTUTCS padOTaTh M JKUTh; - OCHOBHBIE HC- | 3amuTa J1abo-
nv3a IIK 1.3, | Tounuku uHGOPMAIIMH B PECYPCHI IJIS pPaTOPHBIX U
Pazpmen2. |IIK 1.4 peleHus 3a1a4 ¥ npodisieM B podeccu- | MpaKTHUECKUX
dusnko- OHAJIHPHOM W/WJIM COITUATTBHOM KOHTEKCTE; | paboT

XUMHUYE- - QJITOPUTMBI BBITIOJTHEHUS paboT B MPO-
CKHE Me- (dheccroHaTbHON U CMEKHBIX 001aCTsIX; -



http://him.1september.ru/

VII
01.01

Tema 1.1 | OK-10 3HaTh!

Tpebosa- HOPMAaTHBHYIO JOKYMEHTALUIO HA METO-
HUS JVKY BBITTOJIHEHUS] U3MEPEHU;

OXPaHbI Ymern:

Tpyaa u MOHUMATh TEKCTHI Ha Oa30BbIe Mpodec-
TEXHUKU CHOHAJIbHBIE TEMBI;

Oe3omac- Yy4acTBOBATh B IMAJIOTAX HA 3HAKOMBIE
HOCTH B oOmue 1 npohecCHOHaIbHBIE TEMBI,
XUMHYe- MUCaTh MPOCTHIE CBA3HBIE COOOICHUS Ha
CKOM J1a- 3HAaKOMBbIE WJIM UHTEpecyolue npogec-
6oparopuu CHOHAJIbHBIE TEMBI. Ortuer o
Tema 1.2 IIPAKTUKE
Xumuye-

cKast

nocyaa,

nabopa-

TOpHOE

obopymno-

BaHUE,

HarpeBa-

TEJIbHBIC

IPUOOPHI

Tema 1.3 |OK 0l — |3HaTh: aNropuT™Mbl BHIIIOJHEHUS padoOT B
[Tpumene- | OK 09, npoeCCHOHATBHON M CMEXHBIX 00Ja-
HUE IIK 1.1, CTAX;

XumMude- TIIK 1.2, MIPUHIIMITEI BBIOOpA METOIMKHY aHAIIN3a
CKHX U I[IK 1.3, | koHKpeTHOro 00BbEKTa B 3aBUCUMOCTH OT
mexanuue- | [1K1.4 ero MpeanoaaraeMoro XuMH4eckoro co-
CKHUX CITO- CTaBa;

coboB COBpPEMEHHbIE aBTOMAaTH3UPOBaHHbIE Me-
OYUCTKH TOJIBI AaHAJTN3a TIPOMBIIUICHHBIX U TIPH-
XUMHYE- POJHBIX 00BEKTOB (00pa3IoB);

CKOM HOPMATHUBHBIE JTOKYMEHTHI, PErJIAMEHTH-
HOCYIBI pYIOILIME METPOJIOTHYECKHE XapaKTepH-
Tema 1.4 CTUKH U3MEPEHUN

OTtpaboTka MeTOAbI paboThl B Mpo(decCHOHANbHON U OTaer 1o
OCHOBHBIX CMEXHBIX chepax;

MPaKTHKE
nabopa- MOPSIOK OLIEHKU Pe3yJIbTaTOB pEIIeHUs
TOPHBIX 3a7a4 PO eCCHOHATBHON eI TeTHHOCTH;
oTepanui: HOMEHKJIaTypa WH(GOPMALMOHHBIX HC-
HarpeBa- TOYHUKOB TPUMEHSIEMBIX B Tpodeccro-
HHE, HAJIBHOW JeATEIbHOCTH;
ocaxie- NPUEMBl  CTPYKTYpHUpOBaHHS HH(POpMa-
HUE, 11,
bunpTpo- crocoObl 0OpMIICHUS PE3yJIbTATOB I0-
BaHUE, ucKa uHpopmamu;

BO3TOHKA, COJepKAHUE aKTyalbHOH HOPMAaTHBHO-
HeperoH- NPaBOBOW JOKYMEHTAIIHH;

Ka, 9KC- COBpEMEHHas HaydHas M Ipodeccro-
TpaKIus, HaJIbHAs! TEPMHUHOJIOTUS;

B3BELIH- BO3MOXHBIE TpPAaeKTOpUM Ipodeccuo-




BaHUE
Tema 1.5
ITpuro-
TOBJICHUE
pPacTBOPOB
Pa3IMYHOMN
KOHIICH-
Tpaluu
Tema 1.6
Onpene-
JIeHue
IJIOTHOCTHU
pacTBOpOB

HAJILHOTO Pa3BUTHA U CaMOOOpa30BaHNUS;
NICHXOJIOTHUS KOJIJICKTHBA;

MICUXOJIOTHUS INYHOCTH;

OCHOBBI IIPOEKTHOM /IS TETHHOCTH;
OCOOEHHOCTH COLIMAJILHOIO U KYJIbTYpPHO-
ro KOHTEKCTa;

npaBuiIa OPOPMIICHHS JOKYMEHTOB,;
CYIIHOCTh TPaXJaHCKO-TIATPHOTHYECKOM
NO3ULIMK, OOIIEYENIOBEYECKHX IIEHHO-
CTEH;

3HAYMMOCTb  NPO(EeCCHOHANBHON  jes-
TENIFHOCTH TI0 CHENHAIBHOCTH; TpaBHiIa
HKOJIOTHYECKON 0€30IacHOCTH TPH Bejie-
HUH PO(eCCHOHATBHON e TEIBbHOCTH;
OCHOBHBIE PECYpPCHI, 33a[€HICTBOBAaHHBIC B
npodecCHOHATBHOM AEATEITbHOCTH;

MyTH 00€CIIeYeHUs pecypcocOepeKeHHs;
COBpPEMEHHBIE CpEICTBa M YCTPOWCTBa
UH(pOpMaTU3aLINN;

HOPSIOK UX MIPUMEHEHHS U IPOTPaMMHOE
obecrnieueHre B NMpodecCHOHAIBHOHN JIesl-
TEIBHOCTH;

NPUHIUIBL BHIOOpAa METOJIWKH aHaIHM3a
KOHKPETHOTO 00BEKTa B 3aBUCUMOCTH OT
ero MPEeIIoIaraeMoro XMMHYECKOTO CO-
CTaBa;

OCHOBHBIE METOJ[bl aHAIHM3a XUMHUYECKHX
00BEKTOB; MOJTrOTaBIUBATh OOBEKTHI HC-
CIICIOBAaHMIA;

HOpPMAaTHBHbIE JOKYMEHTHI, PErJIaMeHTH-
PYIOIIHE METPOJIOTUYECKHE XapaKTepH-
CTHKH U3MEPEHUH;

YMerb: pacno3HaBaTh 3ajady W/WIH
npobiieMy B MpodecCHOHATBHOM H/HIN
COIMATBHOM KOHTEKCTE;

aHAIM3UPOBATh 3a/ady W/HWIU Mpoliemy
U BBIJICTIATH €€ COCTaBHbBIE YaCTH;
OTIPENIENATh ATAITbI PEIICHUS 33]auH;
BBISBIISATH U 2(PPEKTUBHO MCKaTh UH(OP-
MaIi, HEOOXOUMYIO JUIS PEIICHUS 3a-
T4y U/WIH IpOOIIeMBIL;

COCTaBJIATH IVIAH JICHCTBUS,

OTIpeNieNATh HE0OX0IUMbIE PECYPCHI;
BJIAJIETh aKTYAIbHBIMUA METOJaMH pabOThI
B NPOQecCHOHATBHON U CMEXHBIX ce-
pax;

UCIIOJIb30BaTh BHIOPAHHBIN METO JIJIst
HCCIIEYEMOT0 00BEKTa;
KJIaccu(UIIUpPOBaTh HMCCIETYyEeMBbId 00b-
eKT

peann30BaTh COCTaBICHHBIN TJIAH;
OIIpENeNATh 3aJaddl TOHCKa HHpOpMa-




1y,

onpenensaTb HeoOXOAMMbIE HMCTOYHUKHU
uHpOpMaINH;

IUTAHUPOBATh MIPOLIECC IOUCKA;
CTPYKTYPUPOBATh TOIy4aeMyl0 HH(DOP-
MalluIo;

BBIJICNIATH HauOoJiee 3HaYMMOE B IEpeyHe
nHpopMmanuu;

OLICHUBATh TPAKTHUECKYIO 3HAYHUMOCTb
pe3yJbTaTOB MOKMCKa;

oOpMIIATH pe3yabTaThl TOMCKA; OTpEIe-
JATh aKTYyaJIbHOCTb HOPMAaTUBHO-
NPaBOBOW JIOKYMEHTAIlMH B TPOdeccho-
HAJIbHOW JeSITeIbHOCTH;

BBICTPAaWBaTh TPAEGKTOpUU mpodeccro-
HQJIBHOTO W JINYHOCTHOT'O Pa3BUTHSL; Op-
raHW30BBIBATh PabOTy KOJJIEKTHUBA U KO-
MaH/1bl;

B3aMMO/JICHICTBOBATh C KOJUIETaMH, PYKO-
BOJICTBOM, KJIMEHTAMH; KOMIIETEHTHO U3-
JaraTh CBOM MBICIH HA TOCYJapCTBEHHOM
A3BIKE;

rpaMOTHO O(GOPMIIATH JOKYMEHTHI; OIH-
ChIBaTh 3HAYMMOCTb CBOEH CIEIHaIbHO-
cTH; COOJIOaTh HOPMBI SKOJIOTUYECKOMH
0€30ITaCHOCTH;

OTpENIeTIsATh HANpaBJICHUS pecypcocOe-
peXeHHsI B paMKax MHpodeccHOHaTIbHON
NESITeTPHOCTH 110 CHENUAIBHOCTH; TPH-
MEHSTh CpeACcTBa MH(POPMAIIMOHHBIX TEX-
HOJIOTUH JUIsl pellieHusl MpoQeccuoHalb-
HBIX 3a/1a4;

UCTIOJIB30BAaTh COBPEMEHHOE MPOTPaMM-
HOe oO0ecleyeHne; UCMOIb30BaTh BBI-
OpaHHBII METOJ IS UCCIIEAYEeMOTro 00b-
eKTa; BBIOMpATh ONTHMAJbHBIC TEXHHYE-
CKHE CpPE/ICTBA U METObI UCCIIeIOBAHUM;
KJIacCu(UIIUPOBATh HCCIETYyEeMBbId 00b-
eKT;

MOJITOTABIINBATh OOBEKTHI MCCIICOBAHUI
JUIS aHaTN3a,;

MOJITOTABIINBATh OOBEKTHI MCCIIEIOBAHUI
JUIS aHATN3a,;

HNMers npakTHYecKHil ONBIT: OLICHUBA-
HUE COOTBETCTBUS METOAMKH 3ajadyam
aHau3a 10 JUana3oHy U3MepseMbIX 3Ha-
YEHUN U TOYHOCTH; IIPAKTUYECKUN OIIBIT:
BbIOOp ONTHUMAJIBHBIX METOJIOB HCCIIENO0-
BaHU; MMOJATOTOBKE PEAareHTOB, BEIECTB,
mpo0, MaTepHaIOB U PaCTBOPOB, HEOOXO-
JTUMBIX JUIS IPOBE/ICHUS aHaIM3a; paboThl
C XHMMHYECKUMH BEIECTBAMHU, XHUMHUYE-




CKOM MOCYAO0U, CpeCTBaMU U3MEPEHUN U
UCIBITATEbHBIM 000pPY/IOBaHUEM C CO-
OJIFOJIEHUEM OTpPACIEBBIX HOPM M 3KOJO-
THYeCcKOi 0€30MacHOCTH.

I1IT
01.01

Tema 1.1 | OK-10 3HaTh:
Tpebosa- HOPMAaTUBHYIO IOKYMEHTAILIUIO HA METO-
HUS JIIKY BBIIIOJIHEHUSI U3MEPEHUI;
OXPAaHbI Ymern:
Tpyaa u MIOHUMATh TEKCTHI Ha Oa30BbIe Mpodec- OrHer 1o
TEXHUKHU CHUOHAJIbHBIE TEMBIL;
Oe3omac- y4acTBOBATh B IMAJIOraxX HA 3HAKOMBIE HpaKTHKe
HOCTU B o0urue u npodeccruoHalbHbIE TEMBI,
XUMUYe- MUCaTh MPOCTHIE CBSA3HBIE COOOLICHUS Ha
CKOi1 Na- 3HAaKOMBbIE WM MHTEpecyoIue npodec-
Ooparopuu CHOHAJIHHBIC TEMBI.
Tema 1.2 |OKO0l - |3HaTh: afropuT™MbI BHIIOTHEHUS! padboOT B
[Tpoene- |09, npoeCCHOHATBHON M CMEXKHBIX 00Ja-
HHE IIK 1.1, |crax;
anamu3a, |IIK 1.2, |meromsr paboTsl B IpodecCHOHaIBHON U
anamutu- | [IK 1.3, | cMexHBIX chepax;
YECKHUI [IK1.4 MOPSIIOK OLIEHKU PE3YNbTAaTOB PELICHUS
LUKJT 3aj1a4 Mpo(eCcCUOHATBHON NesTEIbHOCTH;
Tema 1.3 HOMEHKJIaTypa HWH()OPMAIMOHHBIX UC-
Hcnomns3o- TOYHUKOB TPUMEHSEMBIX B Ipodeccro-
BaHUE HaJIbHOM JESTEIbHOCTH;
OBM B IpUEMBbl CTPYKTypUpoBaHHS HH(MOpMa-
AQHAJIUTHU- U Y;
4eCKOU crocoObl 0pOpMIIEHHS pPEe3yabTaTOB IO-
Xumun McKa nH(popMaLuu;
Tema 1.4 COJIEp’)KaHUE aKTyaJlbHOH HOpPMaTHBHO-
Metonrnl MPaBOBOW TOKYMEHTALINU;
paszneine- COBpEMEHHass HaydHas U mpodeccro- Or4er 1o
HUS U HaJIbHAasl TEPMHUHOJIOTHS;

MIPaKTUKE
KOHIIEH- BO3MOXHBIE  TPAaeKTOPHUH  Tpodeccuo-
TpUpOBa- HaJIBHOTO Pa3BUTHUS U CaMOOOpPa30BaHMUS;
HUS TICUXOJIOT S KOJUIEKTHUBA,;
Tema 1.5 IICUXOJIOTHS IMIHOCTH,
Merton OCHOBBI IIPOEKTHOM AESITEIBHOCTH;
ocaxe- OCOOEHHOCTH COIMAILHOTO U KYJIbTYpPHO-
HUS ro KOHTEKCTA;
Tema 1.6 npaBuiia 0POPMIICHUS JOKYMEHTOB;
N3yuenne CYIIHOCTh T'PaKAAHCKO-ITaTPUOTUYECKON
JKCTpakK- MO3UIMH, OOIIEYEIOBEYECKUX IEHHO-
IIUOHHBIX CTeH;
MPOLIECCOB MPUHIIMITBI BBIOOpA METOAMKHU aHAIN3a
Y TUIIOB KOHKPETHOTO 00BEKTa B 3aBUCUMOCTH OT
JKCTpakK- €ro MpeArnoaaraéMoro XuMU4eckoro co-
IIUOHHBIX CTaBa;
CUCTEM COBpEMEHHbIE aBTOMAaTU3UPOBAHHbIE Me-
Tema 1.7 TOZAbI aHAIN3A [IPOMBIIIJICHHBIX U IIPU-




Hccneno-
BaHHE
00BEKTOB
OKpYKa-
folei
Cpebl:
BO3/1yXa,
IPUPO/I-
HBIX U
CTOYHBIX
BOJI, IIOYB,
JIOHHBIX
OTJIOXKE-
HUH
Tema 1.8
Onenka
npremIie-
MOCTH
pe3yabTa-
TOB U3Me-
peHuit

POIHBIX 00BEKTOB (0Opa3IOB);
HOPMATHUBHBIC JIOKYMEHTHI, PErJIaMEHTH-
PYIOLIME METPOJIOTHYECKHE XapaKTepH-
CTUKHU U3MEPEHUI

3HaYUMOCTh  NPO(EeCCHOHANBHON  jes-
TEJIBHOCTU TI0 CIICIUAILHOCTH; IMpaBHIIa
HKOJIOTUYECKOM 0€30IacHOCTH MPH Bee-
HUH TPO(HECCHOHATLHOU JICATEIIBHOCTH;
OCHOBHBIE PECYpPCHI, 33J€HICTBOBAaHHBIC B
poeCCUOHATLHOM I TEITLHOCTH;

myT 00eCIIeYeHHsI PECYPCOCOCPEKEHHUS;
COBPEMCHHBIC CpEICTBA M YCTPOHCTBA
uH(pOpMaTU3aLINN;

MOPSIOK UX MMPUMEHEHHSI U TPOrPaMMHOE
obecrnieueHrne B NMpodecCHOHAIBHON Jesi-
TEJIBHOCTH;

NPUHIUIBL BEIOOpa METONWKH aHaIu3a
KOHKPETHOTO O0OBEKTa B 3aBUCUMOCTH OT
ero MpEeIoIaraeMoro XMMHYECKOTO CO-
CTaBa;

OCHOBHBIE METOJIbl aHAIHM3a XHUMUYECKUX
00BEKTOB; TIOJrOTaBIUBATh OOBEKTHI HC-
CIICJIOBAHMIA;

HOpPMAaTHBHbIE JOKYMEHTHI, PErJIaMeHTH-
PYIOIIHE METPOJIOTUYECKHE XapaKTepH-
CTHKH U3MEPEHUH;

YMmerb: pacno3HaBaTh 3aj1ady W/WIH
npobiieMy B MpodeccHOHANTBHOM H/HIN
COLIMATBHOM KOHTEKCTE;

aHaAJTM3UPOBaTh 3a7ayy W/WIM TpolieMy
U BBIZICTISITH €€ COCTaBHBIE YaCTH;
OTIpeNIeNATh ATAIlbl PELICHNS 3a/]auu;
BBISBJIATH M 3PGEKTUBHO UCKATh HH(DOP-
Maluio, HEOOXOUMYIO Ul peIIeHUs 3a-
Ja4y W/Wau IpoOJIeMBbl;

COCTaBJIATH IVIAH JICHCTBUS,

OTpeNieNATh HE0OX0IUMbIE PECYPCHI;
BJIAJIETh aKTYAIbHBIMUA METOJaMH PabOThI
B NPO(ecCHOHATbHON U CMEXHBIX ce-
pax;

peaan30BaTh COCTaBICHHBIN IJIaH;
OTpeNeNsaTh 3aJa4yd IoucKa HH(OpMa-
Uy,

onpeneNnsaTb HeOOXOAMMBIE HCTOYHUKU
uHpOpMaInu;

TUTAHUPOBATh MTPOIECC TTOUCKA;
CTPYKTYPUPOBATh TOIy4aeMyl0 HHDOP-
MaIuIo;

BBIJICNIATH HauboJiee 3HaYMMOE B IEepeyHe
nHpopMmanuu;

OLICHUBATh TPAKTHUYECKYI0 3HAYHUMOCTb
pe3yIbTaTOB MOKCKA,




opOpMIIATH pe3yabTaThl MOMCKA; ONpeie-
JSTh aKTyaJIbHOCTh HOPMaTHBHO-
IPaBOBOW JIOKYMEHTAaIlMu B Tmpodeccuo-
HAJIbHOH eI TEIbHOCTH;

BBICTPAaWBaTh TPAaeKTOpuUu mpodeccro-
HAJIBHOTO U JINYHOCTHOTO Pa3BUTHS; Op-
TraHU30BbIBaTh PabOTy KOJUIEKTHUBA U KO-
MaH/Ibl;

UCIIOJIb30BaTh BHIOPAHHBIN METO JIJIst
UCCIIEYyeMOT0 00BEKTa;
KJIACCU(UITUPOBATh HCCICIYeMbId 00b-
eKT

B3aMMOJICHCTBOBATh C KOJUIETaMH, PYKO-
BOJICTBOM, KJIMEHTaMHU; KOMIIETEHTHO H3-
jaraTh CBOM MBICITH Ha TOCYJapCTBEHHOM
S3BIKE;

rpaMOTHO O(GOPMIIATH JOKYMEHTHI; OIH-
CBIBaTh 3HAYMMOCTH CBOCH CIEeIUaIbHO-
CTH; COOJIOaTh HOPMBI SKOJIOTUYECKOMH
0€301acHOCTH;

OTpeNeNiaTh HalpaBlIeHHUS pecypcochde-
pPEeXKEHUSI B paMKax MpoQecCHOHATbHOMI
NESITeIbHOCTH 110 CHEHUAIBHOCTH; TPH-
MEHSTh CpeACcTBa MH(POPMAIIMOHHBIX TEX-
HOJIOTUH JUIsl pelieHusi NpoQeccuoHalb-
HBIX 3a/1a4;

UCTIOJIB30BAaTh COBPEMEHHOE MPOTPaMM-
HOe oO0ecleyeHne; UCMOIb30BaTh BBI-
OpaHHBII METOJ IS UCCIIEAYEMOTro 00b-
eKTa; BBIOMpATh ONTHMAJbHBIC TEXHHYE-
CKHE CPEJICTBA U METOBI MCCIICIOBAHUN;
KJIaccu(UIUpoBaTh HCCIETyeMbI 00b-
eKT;

MOJrOTaBIMBaTh OOBEKTHl MCCIIEOBAHUMN
JUTSL aHAJTN3a,;

MOJITOTABIINBATh OOBEKTHI MCCIIEIOBAHUI
JUIS aHATN3a,;

HNMerb NpakTH4YeCKUl ONBIT: OLICHUBA-
HUE COOTBETCTBHUS METO/IMKH 33]auaM
aHaJM3a 110 JIMana3oHy U3MepseMbIX 3Ha-
YEeHUH ¥ TOYHOCTH; MPAKTUYECKHH OTIBIT:
BHIOOP ONTHUMAJIBHBIX METOJIOB UCCIIEIO0-
BaHUSI; MOATOTOBKE pPEareHTOB, BEIECTB,
po0, MaTepuagoB U pacTBOPOB, HEOOXO-
JUMBIX ISl IPOBENICHUS aHAIIN3a; Pa0OTHI
C XMMUYECKUMH BEIIECTBAMH, XUMHUYE-
CKOM MOCYJIOHM, CPEACTBAMU U3MEPEHUN U
UCTIBITATETIbHBIM 000PYIOBAHUEM C CO-
OJII0ICHHUEM OTPACIIEBBIX HOPM U 3KOJIO-
TUYECKON OEe30MacCHOCTH.




5.2 TunoBbie KOHTPOJIbHbIE 3aIaHUS WIH HHbIE MATEPHAJIbI

5.2.1 OueHo4HbIe CPeICTBA NPHU TEKYLIEM KOHTPOJIE

Tekymuii KOHTPOJIb MO JUCHUILIMHE OyAeT 3aKII0YaThCsl B ONMPOCE OOYYAIOMIUXCS MO KOHTPOJIb-
HBIM BOIIpOcaM, B 0hOpMIICHUH OTYETOB 1O Ja0OpaTOPHBIM paboTaM, Orpoce M0 KOHTPOIbHBIM BO-
pocaM U POBEPKE MHIUBHUIyaTbHBIX 3aJaHUH.

Onpoc 1o KOHTPOJIbHBIM BONIPOCaM.
[Tpu mpoBeeHNH TEKYIIEro KOHTPOoII o0yJaromuMcs OyIeT 3a1aHo 3 BOIpoca Ha KOTOPbIE OHU
JIOJDKHBI 1aTh 0TBEThl. Hanpumep:

Tema 1.6. OKHCIUTEIBHO-BOCCTAHOBUTEIbHOE TUTPOBAHHE

1. Kakue peakmmu jexar B ocHoBe nogomerpun? Kakue padoune pacTBOpPBI UCTIONB3YIOT B HOAO-
MeTpuu?

2. Kak omnpenenstor ToOUKy SKBUBaleHTHOCTH? Kakoe BElecTBO CayKUT UHAUKATOPOM?

3. Kak rotoar pabouwnii pactBop noaa? Kak ycranasiuparot ero TuTp? Kak yctaHaBIuBaroT TUTP
THOCYNb(haTa HATpUs?

4. HazoBuTe 0OCOOCHHOCTH IIPUTOTOBIICHHSI CTAHIAPTHOTO PacTBOpa THOCYJIb(arTa HATPHS U YCIIO-
BUS €r0 XpaHEHHUSI.

5. JlaiiTe onpezaeneHne NOHATHS «ioaHOE yrciao». UTo XxapakTepu3yeT HoIHOe YUCII0?

6. Kakue peakiuu jgexaT B OCHOBE METO/a ONpeAeNICHHsI HOIHOTO Yncia?

7. I1o xakoii popMyse paccunThIBaeTcs HoJHOE YUCIIO?

8. IloueMy 1ipu ompeesIeHny HOAHOTO YKCIIa TIOACOIHEYHOTO Maciia UCTIOIb3yeTCs CIIUPTOBOM, a
HE BOJIHBIN pacTBOp Hoja?

9. C Kxakoif IeNbIo PH OTIPEIEIIEHUH HOIHOTO YHCIIa MOICOTHEYHOTO Maciia IPOBOUTCS KOH-
TPOJBHBIN (XOJIOCTOMN) OMBIT?

Otuyer no J1a6opaTopHbLIM padoTam.

TpeboBanus kK 0TUETY 1O 1abopaTOpHBIM paboTam. OTUeT npeacTapiseTcss B OymaxHoM Bujae. Ot-
YeT JI0JKEH COJIePKaTh:

1. HazBanue paOoThI.

2. llenps 1aGopaTopHON pabOTHI.

3. 3anuch JaHHBIX OIBITA.

4. YpaBHEHUs MPOTEKAIOMINX XUMHUECKUX PEAKLIUH.

5. OcHOBHBIE pacyeTHbIE (OPMYIIBI.

6. I'pacpuku, Tabnuiiel - ecinu TpedyeTcs Mo 3aJaHHIO.

7. HaOroieHns ¥ BBIBOEL.

IIpumep MHAMBUAYAIBHOIO MUCHMEHHOI'0 32/1aHUA:

Tema 1.5. Bapuant 1

1. PactBopumocts CaCOs3 B Boje paBHa 6,9x107 r/n. Beruuciure pactopumocts CaCOs B 0,01
H pactBope CaCls.

2. B pacTtBOpe kakoii conu (mokasarts 6e3 pacuera) cpena 6osee kucnas: a) NazSnO:2 nim
Na>Sn03z; 6) Na2SnO2 wmu NaPbO,?

3. pH naceimennoro pactBopa Ca(OH)2 pasen 12,6. Onpenenute 1P ruapokcuia Kanbius.

Tema 1.5. Bapuanr 2

1. O6pazen Texanveckoro okcuaa meau (1) cogepkut nmpumeck Meau. OnpeneauTe MacCOBYIO
JOJTT0 TipuMecH B oOpasiie okcuaa meaw (II), ecnu u3BecTHO, 4TO MpH BOCcCTaHOBIEHUH 20 T TEXHU-
yeckoro okcuna meau (I1) 3arpatunm 4,48 1 Bogopona (H.y.).



2. Kakoii 06wem okcuna cepsl (IV) (H.y.) MoxHO moiryuuTs u3 240 r )Kene3HOTo KoJrde1ana
(FeS»), maccoBas mosist pumeceii B kotopoM 25% ? Ar(Fe) = 56, Ar(S) = 32. VpaBHeHue XUMHU4e-
CKOM pEaKLHH:

4FeS; + 110, = 8S0; + 2Fe20s.

3. HaBecky mpenapara mMaccoii 1,5550 T pacTBopuiu B MepHOii koi16e 06bémMoM 100 cm®. U3 50
cM° 3TOro pacTBOpa ocammiu Marauii B Bune MgNH4PO4 1 mpokamuy ocagok 10 Mg2P207, macca
KoToporo okaszaiack paBHoi 0,1000 r. PaccunTaiite MacCOBYIO JJOJI0 MarHusi B aHaJIM3UPYEMOM
mpernapare.

Tema 1.6. Bapuanur 1

1. Kakyro HaBecKy IlepMaHIraHarta Kajaus Hajlo B34Thb Juid npurotosieHus 250 mia 0,05H. pacTso-
pa KMnO4 nipu TUTpOBaHHM B KUCJION cpejie?

2. PaccumraiiTe Maccy HaBECKHU IIABEIIEBON KHUCIOTHI, KOTOPYIO HEOOXOAUMO B3SITh JUIsl OIIPEIe-
JICHUS] METO/IOM OTJEJIbHBIX HAaBECOK KOHIIEHTpauu npudnusurenasHo 0,05 H.
pacTBopa epMaHraHara Kajius, 4ToObl Ha TUTPOBAaHUE 3aTPaunBaIOCh He Ooublle 25 Mil 3TOro pac-
TBOpa?

3. Ha tutpoBanue pacTBopa nepManranata kaiuus oobemom 10 mit m3pacxomoBao 6,25 mi 0,05
H. pacTBOpA I11aBeNeBOI KUCIOTHI. PaccunTaTs HOPMAILHOCTh PACTBOpA MIEpMaHTaHaTa Kajus, ero
TUTP U TUTP IO KUCIIOPOAY.

Tema 1.6. Bapuanr 2

1. Kakyro maccy Na2S203-5H20 cnenyer B3stb i npurotosnenus 250,0 ma 0,02 H. pacTBopa
(foxB Na2SO3 = 1).

2. HaBecka kpucraynueckoro nojaa 1,2287 r, ouMIieHHOTO BO3TrOHKOM, pacTBopa B KoJibe BMe-
ctuMocThio 250 mut. PaccunTaiite HOpManbHYIO KOHIIEHTPAIIMIO PACTBOPA U €r0 TUTP IO THOCYIIb-
daty HaTpUsL.

3.DKCnepUMEeHTATBHO HalIeHHOE HoaHOE Yrciio TpoOsl paBHO 34,50 T 1/100 1. Onpenenute
MacCOBYIO JIOJIO TPUIIIMILIEPHIA B TPOOE, €CIIM B COCTAB TPUTIIMLEPUAA BXOJSAT OCTaTKU TOIBKO
OJICHHOBOW KHCJIOTBI.

O11eHOUHBIM CPEACTBOM IPH TEKYILEM KOHTpOJIE ABJIsIeTCs onpoc 1o teme. [Ipenonasarens
3amaeT o0yJaroneMycs TpH BOTIPOca 0 POHIEHHOMY MaTepHaily U OIEHHBAET OTBETHI 10 KPHUTE-
pusiM:

- 90-100 GanoB — MpH MPaBUIFHOM H ITOJIHOM OTBETE Ha TPU BOIIPOCA;
- 80—89 6amnoB — npu NpaBUIHLHOM U MTOTTHOM OTBETE Ha JIBA BOIPOCA U HEMOJTHOM OTBETE
Ha TPETHI;

- 60—79 6annoB — Npu NPaBUIHHOM OTBETE Ha OJMH M3 BOIIPOCOB MJIM YACTUYHOM OTBETE HA
BCE BOMPOCHI,

- 0-59 6annoB — npu YaCTUYHOM OTBETE TOJIBKO HA OMH U3 BONPOCOB, MPU OTCYTCTBUH
NPaBUIBHBIX OTBETOB HA BOIIPOCHI.

[Ikana oleHUBaHHUS:

KomnuectBo OauioB 0-59 60-79 80-89 90-100
[IIxana oneHnBaHuA 2 3 4 5

5.2.2 OueHo4YHbIE CPeACTBA NMPU MPOMEKYTOYHOM aTTeCTAMHU

[TpomexyTouHas aTTecTalus 00y4aroIIUXCs ABIseTCS 00s13aTeNIbHOM.

®dopMoii TPOMEKYTOUHOW aTTECTAIMH SBISIETCS dK3aMeH (KBaM(HUKAMOHHBIH), B TIpoLiecce KOTO-
poro ompexaensercs chopMUPOBAHHOCTh 0003HAUYCHHBIX B paboyeil mporpamme KommneTeHui. NH-
CTPYMEHTOM H3MEpeHHUsI C(HOPMUPOBAHHOCTH KOMIETECHIUH SBIAIOTCS YTBEP)KICHHBIE OTYETHI 110



71a00paTOpHBIM paboTaM, pPelICHHbIE JOMAIIHUE 3a/1a4M, 3a4TCHHbIC WHAMBHyalbHbIE MUCHMEH-
Hble 3a7aHus. K sk3amMeHy (KBaIM(pUKAIMOHHOMY) JOIYCKAIOTCSl CTYJIE€HThI, YCIEIIHO OCBOUBIINE
BCE AJIEMEHTHI MPOTrPaMMBbI IPOPECCHOHATBHOIO MOAYJISA: TeopeTrudeckoit yactu moaynsa (MIK) u
IIPAKTHUK, ¥ IMEIOIUE TI0 HUM UTOIOBYIO OLICHKY HE HM)KE yJIOBJIETBOPUTEIBHOM.

IIpumepHbIe BONPOCHI K IK3aMeHY

1. Ilonatus u TepMuHbl aHanuTHueckoil xumuu. Konndectso Bemecrtsa. Macca BeuectBa. Kon-
HeHTpauus BeulectBa. CTeneHb YUCTOTHI BEIIECTBA.

2. MeTposornyeckne XapakTepuCTUKUA METOI0B aHaiu3a. [{uamnazon usmepenus. [lpenen odbnapy-
KEHUSI.

3. IlpaBuIbHOCTB, BOCIIPOM3BOAUMOCTD 1 TOUHOCTh aHAJIM3a, CPEHEe 3HAUCHUE U CTaHJapTHOE
OTKJIOHEHHE.

4. CrannmaptHbie 00pasmbl. OOpaser] cpaBHEHUs (TPaIyrpOBOYHBIN 00paselr), mapauiebHbIE OIpe-
JEJICHNUs, Pe3yIbTaT aHAIH3A.

5. Ilocyna u o6opynoBanue JUIst KaueCTBEHHOTo aHanu3a. [locyna n o6opyaoBaHue JUIst KOJIHYe-
CTBEHHOTO aHAJIM3a.

6. AHanuTryeckue Bechl. TexHHKa OOIIMX aHATUTUYECKUX OTepPaIHd.

7. CriocoOs1 3kcTparupoBanus. [leperonka. OUnCTKa XUMUYECKOM MOCY/IBI.

8. Bunst ipo06. [Tpo6oor6op Bombl. [Ipo6ooTdop moussl. [IpobooTdop pactenuii. [IpoGomoaroros-
Ka.

9. MeTo/ibI pa3zienieHust 1 KOHIICHTPUPOBAHUS dJIEMEHTOB. MacKipoBaHue.

10. [MorpemnocT mpo6ooTOOpa 1 MPOOOMOArOTOBKH. 3HAUeHHE TPOO0OTOOpa B aHAIIM3E CEIbCKO-
XO3SICTBEHHBIX O0OBEKTOB.

11. CunbHbIe 31eKTPOIUTHI B pacTBopax. KoadduiineHT ak THBHOCTH, MOHHAS CUIIA.

12. BaustHue pa3auaHbIX (PaKTOPOB HA MPOTEKAHWE OKUCIHTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIINH.
Hcnonp30BaHnEe OKHCIUTENBHO-BOCCTAHOBUTENBHBIX PEAKINI B XUMUYECKOM aHAIIH3e.

13. Obm1ast xapakTepUCTHKA KOMIUIEKCHBIX coeinHeHU. HoMeHKIaTypa KOMIUIEKCHBIX COEIMHE-
HUM.

14. 3akoH XuMHUYECKUX IKBHBaICHTOB. HanmeHoBaHue 1 0003HaueHNEe (GU3UIECKUX BEITUYHH MPU
MPUMEHEHUN 3aKOHA XUMUYECKUX SKBUBAJICHTOB.

15. MexxayHapoiHasi cucTeMa eAMHUI. BenTnanHbl, 3aBUCSIINE OT BHIAa XUMHUECKUX YaCTHI] OTIpe-
JIeNIieMOro KOMIIOHeHTa. BennunHel, He 3aBUCAIINE OT BUAa XMMUYECKUX YaCTHUI] OMPEIEIIEMOTro
KOMITOHEHTA.

16. CymHoCTh TPaBUMETPUUYECKOTO aHATU3A.

17. PacueTt pe3ynpTaTa aHaIM3a B 3aBUCHMOCTH OT THITA TPABUMETPUYECKOTO OIpeIesIeH . AHa-
JTUTHYECKUNA MHOKUTEb.

18. Onepanuu rpaBUMETpHUECKOTO aHANM3a. B3stne HaBecku. PactBopenne HaBecku. OcaxkaeHne
ompezensseMoi cocTaBHOM yacTu. OUIBTPOBaHKUE U IPOMBIBAHHE OCaJlKa. BrICyIBaHue U MpoKa-
JUBaHUE ocajka. B3pemmuBanue ocaakos.

19. Tutpumerpudeckuii MeTo aHanu3a. [Ipumenenne merona. Tournocts MeToga. Koneunas Touka
TUTpoBaHUA. TOYKa SKBUBAIEHTHOCTH.

20. Knaccudukanus TATpUMETPUIECKIX METOJIOB aHATIN3a M0 TUITY PEaKIUH, JIexkKallel B OCHOBE.
21. puroroBreHme U CTaHAAPTH3AIMS PACTBOPOB TUTPAHTOB. [IepBUYHBIN U BTOPHYHBIN CTaH-
napT. MonsipHast KOHIIEHTpaIlus SKBUBalIeHTa. TUTpP pacTBopa.

22. CymHOCTh KUCIIOTHO-OCHOBHOTO TUTPOBAaHUS. MIHIUKATOPHI KHCIIOTHO-OCHOBHOTO THTPOBA-
HUSL.

23. MeTo1bl KUCTIOTHO-OCHOBHOTO TUTPOBAHUSI.

24. O61ue 1moJyIo’KeHNe OKUCIUTEFHO-BOCCTAaHOBUTENILHOTO TUTpoBaHus. CyIIHOCTh MeToza. Bu-
161 OBP tutpoBanus. Uunukaropst OBP TuTpoBanus.

25. MeTospl OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TUTPOBAHHS.

26. OcobeHHOCTH 1 00J1aCTh TPUMEHEHUS (PU3NKO-XUMUYECKUX METOJIOB aHAJIN3a.

27. OCHOBHBIC IPHEMBI, HCIIOJIb3yeMbI€ B (PH3UKO-XUMHUYECKUX METO/IaX aHATN3a.



28. IIponecc pasneneHusi, MpoLecc KOHIIEHTPUPOBAHUS, KOMIIOHEHTBI CHCTEMbI, XUMHUECKOE Pa3-
JiefIeHHe, MaCKMPOBAHHUE, IPOLIECCHI paclpe/ie]ieHue 1 NepeMeleHusl.

29. Merto/bl pa3/iesieHrs, OCHOBaHHBIC HA 00pPa30BaHUM HOBOM (ha3bl.

30. CymHOCTb CHEKTPOCKOIIMYECKHUX METO0B aHanu3a. CIeKTphl UCIyCKaHus, nornoenus. [Ipu-
poza cBeta. [IpoucxoxaeHne crekTpos.

31. Knaccuduxanuus oCHOBHBIX METOA0B aTOMHOM CIIEKTPOCKONMHU: aTOMHO-IMHUCCUOHHBIN, aTOM-
HO-(JTyOPHCLIEHTHBIN, aTOMHO-a0COPOIIMOHHBIN, PEHTT€HOOMUCCHOHHHBIN, PEHTeHO(TyOPHCLICHT-
HBI|, pEHTTeHOA0COPOLIMOHHBIH, 03Ke-3JIEKTPOHHBIH METOBI.

32. Knaccuduxanus METo10B MOJIEKYISIPHON CIIEKTPOCKOITHH.

33. KauectBennslii horomerprdeckuii ananu3. KonumdecTBeHHbI POTOMETPUIESCKUN aHATH3.

34. UndpaxpacHast CHEKTPOCKOIIUS M CIIEKTPOCKOIHNSI KOMOMHAIIMOHHOTO pacCesHusl.

35. [IpsiMble ¥ KOCBEHHBIE MIEKTPOXUMUYECKHE METOBI.

36. [ToTeHmoMeTprUYEeCKHE METO/IbI aHAIIN3A.

37. BonbTamnepoMeTpuyecKue METO/Ibl aHAIN3a.

38. KynonomeTpuieckne METO/IbI aHAIIN3A.

39. KonaykToMeTpuiecKkuii aHamus.

40. KauecTBeHHBIN U KOJMYECTBEHHBINA XpoMaTorpaduueckuii ananu3. Knaccudukanus meronon
Xpomarorpaduu o arperaTHOMy COCTOSIHUIO ¢a3.

41. T'azoxuakocTHas xpomarorpadus. ['azoamcopOrmonHas xpomartorpadus.

42. XunkoctHas xpoMarorpadus.

43. PeppakTomeTpust u monsipumeTpusi. [lokazarenb mpeIoMIICHHUs U MTOJTHOE BHYTPEHHEE OTpake-
HUE.

44. Peppaxtomerpus u nonuspumerpus. [lonepeunas BonHa, nonaspusatopsl. Ilnockononspusosan-
HBIi JIyd4.

5.2.3 Meroauyeckue MaTepHaJibl, onpeaesisiloline NMpoueaypbl OLEHUBAHUS 3HAHUI, yMme-
HHUH, HABBIKOB M (WJIH) ONbBITA [EATEJbHOCTH, XapaKTepu3sywume 3Tanbl (popMupoBaHus
KOMIIeTeHIMH

B ocHoBe mporeaypsl onpeneneHuss YpoBHS C(HOPMHUPOBAHHOCTH KOMIIETCHIIMM JICKHUT OanbHas
OIICHKA 3HAHW, YMEHH, HABBIKOB (WUJIM) OMBITA AEATEIHLHOCTH CTYICHTOB.

Omnpoc no KOHTPOJILHBIM BONPOCAM.
Kputepun onileHuBaHus:
- 100 6am1oB - Mpu MpaBUILHOM U TIOTHOM OTBETE Ha TPU BOIPOCA;
- 80-99 GamnoB - MpW MPABHIILHOM H ITOJIHOM OTBETE HA J[BA BOMPOCA U IIPABHIILHOM, HO HE MTOJTHOM
OTBETE
Ha JApYrou U3 BOIPOCOB;
- 60-79 6anna - mpu TPaBUILHOM H MOJIHOM OTBETE Ha OJMH BOIMPOC WM MPABHIILHOM M HETIOJIHOM
OTBETE Ha JIBa BOIPOCA;
- 0-59 Gamnna - mpu OTCYTCTBUY MPABUIIBHBIX OTBETOB HA BOMPOCHI MU MIPH MIPABUIBHOM U HETIOJ-
HOM OTBETE TOJIbKO Ha OJIMH U3 BOIIPOCOB
IIIxaia oreHUBaHUS.

KomnnuectBo 0amuioB 0-59 60-79 80-89 90-100
IIkana orieHNBaHUS 2 3 4 5

Otuer no J1a6opaTopHBLIM padoTam.

Kpurepuu onicHUBaHUS:

- 65-100 6annoB - MpH BBHIOJTHEHUN BCEX MYHKTOB COCTABJICHHUS OTYETA B IIOJIHOM 00BEME;
- 0-64 6ayoB - mpu 0OPMIICHUH PaA3/ICTIOB B HEMOJIHOM 00BbEME.




KonnuectBo 6aynu1os|65-100

0-64

[1Ixana orleHMBaHUI|[3auYTEHO

He 3auTeno

NuauBuayanbHoe NUCbMEHHOE 3a1aHKe.
Kpurepun onieHuBanus:

- 90-100 6amtoB - mpu NMPaBUJILHOM PEIICHUH TPEX 3aaHuK;
- 80-89 6anoB - mpu MPaBUIBHOM PEIICHUH JBYX M HEMOJIHOM PEIIEHUH TPETHETo 3a/1aHus;
- 60-79 6ana - npu MPaBWJILHOM PEUICHUU OJHOTO M HETIOJIHOM PEIIEHHH BTOPOTO U TPETHETO 3a-

TaHus;

- 0-59 Gayna - mpu OTCYTCTBHH MPABHWIIBHOTO PEIICHUS HA BCE 3a/IaHKsI UIA TTPU TIPABUIIBHOM pe-
IICHUU TOJILKO OJHOI'O 3aIaHUsl.
[IIxana orleHUBaHUA .

KomnyectBo OaiuioB 0-59 60-79 80-89 90-100

[Ikana onesuBaHus 2 3 4 5

OueHHBaHNE CTYEHTA HA JK3aMeHe (KBAJIN(UKATHOHHOM).

basuiel

Orenka

TpeGoBaHus K 3HAHUSIM

90-100

OT1ian4yHO

OneHka «OTJIMYHOY BBICTABISIETCS CTYACHTY, €CJIH OH TIy0OKO U
[IPOYHO YCBOWJI POTPaMMHBIN MaTepual, NCUEPIIbIBAIOIIE, TOCIE0-
BAaTEJIbHO, YETKO U JIOTHYECKU CTPOMHO €T0 U3J1araceT, yMeeT TECHO
YBSI3bIBATh TEOPHIO C MPAKTUKOM, CBOOOIHO CIIPaBIISIETCS C 3a7a4yaMu,
BOIIPOCAMH M IPYT'MMH BHJIaMU IPUMEHEHUS 3HAHUH, IPUYEM HE 3a-
TPYAHSIETCS C OTBETOM IIPU BUJIOM3MEHEHHUH 3a/1aHuH, UCTIONb3YET B
OTBETE MaTepuall pa3InYHON JTUTEepaTyphl, IPaBUIHLHO OOOCHOBHIBAET
[IPUHATOE HECTAHJAPTHOE PEIICHUE, BIaIeeT pa3HOCTOPOHHUMU
HaBBIKAMU M IPHEMaMH BBIIIOJHEHUS IPAKTUYECKUX 3a/1a4 1Mo (op-
MUPOBAHUIO MPOPECCUOHAIBHBIX KOMITETEHITHU.

80-89

Xopowo

OrneHka «XOpoII0» BBICTABIIAETCS CTYAEHTY, KOTOPBIN AEMOHCTPH-
pPyeT MpPOYHbIE TEOPETUYECKUE 3HAHUS, BIIaJICET TEPMUHOJIOTHEH, Je-
TaeT apryMEeHTHPOBAaHHbBIE BHIBOJIBI U 0000IIEHHS, TPUBOAUT IpUMeE-
PBI, TTOKa3bIBa€T CBOOOJHOE BJa/IEHNE PEYBIO, HO MIPHU 3TOM JIEaeT
HECYIIECTBEHHBIE OINOKHU, KOTOpPBIE OBICTPO MCIIPABIISET CAMOCTOSI-
TEJbHO WIN NIPU HE3HAYUTENIbHON KOPPEKIMH NMPENOoJaBaTENIEM.

60-79

Y noBnerBopu-
TEIBHO

Onenka "ya0BIETBOPUTENBHO" BBICTABIISIETCS CTYIEHTY, KOTOPBII
TEMOHCTPHUPYET HErNTyOOKHEe TEOpEeTUUECKHE 3HAHUSI, TPOSBIISLET Clia-
00 chopMUpOBaHHBIEC HABBIKM aHAJIM3a SBJICHHUI U MPOLIECCOB, HEJ0-
CTaTOYHOE YMEHUE JIeNIaTh apryMEHTUPOBAaHHbIE BHIBOIBI U IPUBO-
[TUTH IPUMEPBI, TOKA3bIBAET HE IOCTATOYHO CBOOOTHOE BIIAJICHUE pe-
UbI0, TEPMUHOJIOTHEN, JIOTHYHOCTBIO U TMOCJIE0BATEIbHOCTBIO U310~
DPKeHHS, J1e1aeT OMIMOKH, KOTOPhIe MOXET UCIPAaBUTh TOJIBKO MPH KOP-
[PEKIIMU MPETNO/IaBaATEIIEM.

0-59

Heynosnersopu-
TEJIBHO

Or1eHKa «HEYAOBJICTBOPUTEILHOY BBICTABIISCTCS CTYACHTY, KOTOPBIN
HE 3HACT 3HAYMTEJIbHOW YacTH MPOrpPaMMHOTO MaTepHalia, HeyBepeH-
HO OTBEYAET, JOIYCKACT CEPbE3HBIC OMIMOKH, HE UMEET MPE/ICTaBIIC-
HUI TI0 METOJIMKE BHITIOTHEHUS MPAaKTUYECKOl paboTel . Kak mpasuio,
OIICHKA «HEYIOBJIETBOPUTEIBHO)» CTABUTCS CTYJIEHTaM, KOTOPhIC HE
MOTYT MPOJIOJDKUTH 00ydeHHe 0e3 JOMOTHUTEIBHBIX 3aHATHIA 10 JTaH-
HOW TUCIUILINHE.




Ha sk3ameH, Bce CTYAEHTHI IPUXOIAT B COOTBETCTBUU C PACIIUCAaHUEM, B YCTAHOBJIEHHOE BPEMSI.
CryaeHT J0KeH UMETh IPH cede 3a4€THYI0 KHIDKKY. Kax1omMy cTyeHTy BbliaeTcs OuieT, B KO-
TOPOM UMEIOTC JBa Bonpoca U Juct 6ymaru. Ha nucr Oymaru crynent 3anuceiBaer @O, Homep
Ouiera U copepxkalue B HEM Borpockl. Bpems 1uist otBeta Ha Bonipockl 30—45 munyt. OTBETHI Aa-
I0TCSl B TIUCbMEHHOM BHJIe. [10 ncTeueHnn ykazaHHOrO BpEMEHHM JIMCThI C OTBETAMHU C/IAIOTCS Mpe-
IoaaBaTCIIro. Pe3y.HBTaTLI OLICHUBAaHHWA OTBCTOB HAa BOIIPOCHI JOBOAATCA 4O CBCACHUA 06y11a10uu/1x-
Csl B TOT ke JieHb. JloIycKaeTcsl yCTHBIM OTBET Ha BONPOCHI OmiieTa, ¢ 20-Tu MUHYTHOH OATOTOB-
koi. Eciu CTYACHT BOCIIOJIB30BAJICA BHCIIHUM UCTOYHUKOM I/IH(bOpMaLII/II/I, €T'0 OTBCTHI HC IIPUHH-
MaroTCsl, U BBICTABIISICTCS OLICHKA "HEYI0BJIETBOPUTEILHO", COOTBETCTBEHHO.
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