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1 lenn u 3aga4n ocBOeHHA Y4eOHOM M CIUIIMHBI (MOLYJIs)

Llenp ocBoeHust ydeOHON AMCHUIUIMHBL (MOIyJs): (OPMHUPOBAHUA KOMIIETEHTHOCTH
CTYJIEHTOB B 00JacTH MpoOBeAeHHs JaO0OpPAaTOPHOIO XMMHUYECKOTO aHAIM3a, CIIOCOOCTBYIOIIETO
CTaHOBJICHUIO HABBIKOB HAYYHO-UCCIICAOBATENECKON NESATEILHOCTH

3amaun.

a) U3y4eHHe TEOPETUYECKIX OCHOB KOJIMYECTBEHHBIX METOIOB aHAIIN3A;

0) npuoOpeTeHrne HaBBIKOB MPOOOOTOOPA U TPOOOTIOITOTOBKH;

B) M3Y4YECHHE METOJIOB pa3leieHNus U KOHICHTPHUPOBAHUS, YPOBHEW I'PaJlyHpOBKH U BBIOOpa

CTaH/1apTOB;

I') IpUOOPETEeHHE HABBIKOB MPABUJIBHOTO BHIOOpAa METOJAa WIIM METOMOB Ui KOHKPETHOTO

JTana aHaJUTHYECKUX U3MEPEHUN.

2 MecTo y4eOHOM AMCHUILINHBI (MoayJisi) B cTpykType OITOIT

YyeOnass  aucuumianHa  (MOAYNb)  OTHOCUTCS K  (GOpPMHUPYEMOHl  y4acTHHKAMH
00pa30BaTeNbHbIX OTHOIIEHUH YacTH y4eOHOro IjIaHa 00pa3oBaTeNIbHBIX IporpaMMm OakajgaBpHuara
U CIeUAUTeTa M SBISIETCS MaiHOpoMm. V3ydeHue MaiHOpa MpEACTaBIsieT cOOOW OCBOCHHE
JIOTIOJTHUTEIIFHONH 00pa30BaTeNbHON TPAaeKTOPUHM Ui OOYYaroIIUXCS CBEpX IMMOJITOTOBKH IO
OCHOBHOMY 00pa30BaTelIbHOMY HANpaBICHUI0. B KauecTBe BXOIHBIX TpPeOOBaHUIl BBICTYIAIOT
c(OpMHpPOBAHHBIE paHEe KOMIIETCHIIMM OOYYarOIIMXCs, MPUOOpPETeHHbIE MU B 00JAacTH XUMUH,
MaTeMaTHKH, (PU3HKH.

3 TpeGoBaHusi K pe3yJibTATAM OCBOEHHS YUeOHOM AN CUUIIMHBI (MOTYJIs)

3.1 TlepeyeHb KOMIIETEHIMH, KOTOpBIE (OPMHUPYIOTCS B TIPOIECCE OCBOCHUS Y4eOHOMH
JTUCITUTLIAHBI (MOYIIS):

Hononrnumenvras npogeccuonanbHas KOMnemeHyus:

JIIK-1 CnocoOeH NpoBOAUTH XMMUYECKHIA SKCIEPUMEHT C UCIOIb30BAaHUEM COBPEMEHHOTO
o0opynoBaHus, COOMOAAas HOPMBI TEXHUKH OE30MAaCHOCTH W HMHTEPIPETHPOBATH TOTyYCHHBIE
pe3yibTaThl

Pe3yanaTH OCBOCHU yqe6H0ﬁ JAUCIUIIIINHBI

Pezynvmamul oceoenus y4e6Hol OUCYunIuHbl
(UHOUKAMOPBL OOCMUNICEHUS. KOMNEMeHYUlL)

Koo u naumenosanue KomnemeHyuu

JAIK-1 CriocobeH npoBoIUTh 3HaTnb MeTonbl | YMerh pabotath ¢ | Baamers METOJIaMU
XI/IMI/I‘ICCKI/Iﬁ SKCIIEPUMEHT C HUHTEPpIIpETAllNN XUMHUYCCKUMHU HUCCIICa0BaHUA CBOIICTB
FICTIONIE30BAHHEM COBPEMEHHOTO pe3yIbTaTOB BELIECTBAMU C | BEIIECTB U MaTEpPHAIIOB

XUMHYECKOTO COOJIIOJICHHEM  HOPM | C HCIIOIb30BaHUEM

000pyIoBaHUs, COOIIOAS HOPMBI

JKCIICPUMEHTA TEXHUKH 0€30IaCHOCTH | COBPEMEHHOIO

TEXHUKH 0€30TTaCHOCTH H

HHTEPIPETUPOBATH MOTYYCHHBIC HayHHoro
PHPETHP y obopymoBaHus

pe3yNbTaThl

3.2 B mpouecce OocBOCHHS Y4eOHOH AMCHUIIIMHBI (MOIYJNsi) OOyYarOIMIMKCS TMOJIydaeT
JOTIOJTHUTETFHYIO pa00vyl0 MPOQECCHI0 IyTeM MPOXOXKIEHHs Kypca «JIabopaHT XUMHYECKOTo
aHaIM3a.
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4 CTpyKTypa M cojiep:KaHue y4eOHOI TUCIUTINHBI (MOTYJIs)

4.1 TpynoeMKOCTb Y4eOHOM TUCHMILINHBI (MOIYJIs1)
4.1.1 TpynoeMKoCTh Y4eOHOM TUCIUTIITUHBI (MOYJIs1) JUISI OYHOM (OPMBI OOYICHHUS:

Pacnpeoenenue no
Yacmu yuebnot oucyuniunst (MOOyis) Bcezo cemecmpam
6 cemecmp

1. TpynoeMKkocTh yueOHON NUCHUIUTMHBI (MOIYJIs) B 3a4ETHBIX 4 4
enunnuax (3ET)
2.KoHrakTHas ayauropHas pabota B akajeMuyeckux dacax (AY) 56 56
3. Bueaynuropnas CPC B akagemuyeckux yacax (AY) 88 88
4.TIpomexyTouHas aTTecTalys JuddepenunpoBanHslii 3a4er

4.1.2 TpynoeMKocTh y4eOHOM TUCIUTUTMHBI (MOYIIS) AJ1sl 3204HON (OPMBI O0YUCHHS:

Pacnpedenenue no
Yacmu yuebnou oucyuniunvt (MOOyis) Bcezo cemecmpam
5 cemecmp 6 cemecmp
1. TpynoeMKoCTh yueOHOM JUCIUIUINHBI (MOAYJIS) B 3aUETHBIX 4 4
enununax (3ET)
2.KoHrakTHas ayqutopHas pabota B akajeMuyeckux yacax (AY) 16 1 15
3. Bueayauropnas CPC B akamemuueckux vacax (AY) 128 128
4. TIpomexyTouHasi aTTecTalus Huddepennu
POBaHHBII
3a4er

4.1.3 TpyaoeMKoCTh Y4eOHON AUCHUTUIHHBI (MOAYIS) JUIS O4HO-3a0UHOM POpMBI 00yUEHHUS:

Pacnpeodenenue no
Yacmu yuebnou oucyuniunsl (MoOyis) Bcezo cemecmpan
6 cemecmp

1. TpynoeMkocTh yueOHON AUCIIUTUINHBI (MOIYJIS) B 3aYETHBIX 4 4
enunnuiax (3ET)
2.KoHTakTHas ayauTopHas pabora B akaJeMuuecKux yacax (AY) 40 40
3. Bueayauropnas CPC B akanemuueckux yacax (AY) 104 104
4. TIpomexxyTouHas aTTeCTaIHs JuddepeHnnpoBanHblil 3aueT

4.2 ConepixaHue y4eOHOIM THCHUNITHHBI (MOTYJIsST)

Paznen Ne 1 IlpaBuia TexHHKH O€30HAaCHOCTH, MPOMBILUIEHHOM CAaHUTapHM, MOXApHOU
0€30I1aCHOCTH U OXpaHbl TPYyJ1a B XUMHUYECKON J1abopaTopuun

1.1. O6mme mpaBuna paboOThl B XMUMHYECKOW jaboparopuu. TpeboBaHUS OXpaHBI TPYHa,
IpeIbABIsEMbIE K Pa3MEIICHUIO TEXHOJIOTHYECKOro 000pyI0BaHUS U OpraHu3aluu pabouux MecT.
[IpaBuna paGoTsI ¢ 1abOpaTOPHOI MOCYAON U U3ACTUAMH U3 CTeKJa. PaboTa ¢ anekTpornpubopaMu.

1.2. TpeboBaHus OXpaHbl TPya MPU UCIOIH30BAHUN XUMUYECKUX BEILECTB B JIaOOPaTOPUH.
PaGota ¢ TokcHuHBIMH BemecTBamMH. PaboTra ¢ arpeccMuBHBIMH BemiecTBamu. Pabora ¢
JIETKOBOCIUTAMEHSIOIIMMUCS BeleCTBaMU. Mepbl 10 MPEAOTBPALLIEHUIO TTOKAPOB.

1.3. OkazaHue mepBoi MOMOIIY MPU HECUACTHBIX CITydasX.

Paznen Ne 2 OcHoBbl 0TOOpa mpoO, NPUTOTOBIEHHS NPOO U PACTBOPOB Pa3IUYHON
KOHIICHTPAIIUH [T TPOBE/ICHUS aHAIH3a

2.1. IlpeacraBuTenbHOCTH MPOOBI, TPoOa M 0OBEKT aHaNM3a, TPoda U METO]] AaHAIM3A.

2.2. ®akTopsl, 00yCIABIMBAOIINE pa3Mep M CIOCO0 0TOOpa MpPEeACTaBUTENLHOU MPOOHI.
Ot6op TpoO TOMOIEHHOTO M TeTeporeHHoro coctaBa. CrocoObl MONydyeHHs CpeaHei MpoObI
TBEPJIbIX, JKUJKUX U ra3000pa3HbIX BemecTB. [lepBuunas o6paboTka u xpaHeHue npod. OCHOBHBIC
crocoObI IepeBoa Mpookl B hopMy, HEOOXOIUMYIO ISl TAHHOTO BHJIAa aHAIIK3A.

2.3. CnocoObl BbIpakKeHHUsI cocTaBa pacTBOpoB. CrocoObl TPHUTOTOBJICHHS PACTBOPOB
3aJJaHHOM KOHILIEHTPALUH.
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Paznen Ne 3 Xumuueckue u (PU3NKO-XUMHUECKHE METO/IbI KOJIMYECTBEHHOT'O aHATIN3

3.1. I'paBumeTpuueckuit MeTos aHanu3a. CylHOCTb IPaBUMETPUYECKOT0 aHAIN3a U IPAHHIIbI
ero npuMeHuMocTH. [IpsiMble U KOCBEHHBIE METO/bI onpeaeneHus. OmMOKH B TPaBUMETPUYECKOM
aHanu3e. BaxkHeilme Heoprannyeckue U opraHuyeckue ocagutenu. O0mas cxema onpeaeIeHui.
Benuunnaa HaBecku, ocanaka U odbeMa pactBopa. TpeboBanus k ocaxmaeMoit dopme. CrocoOs
OTJeNIeHHs ocasika OT pacTtBopa. IIpombiBanue ocagka. TpeOoBaHUs K rpaBUMETpUYECKOl Gopme.
M3MeHeHne cocraBa oOcCajJka HIpPU BbICYIUMBAHUU M IPOKAIMBAHUU. AHAJIUTUYECKHE BECHI.
YyBCTBUTENBHOCTh BECOB U €€ MaTeMaTudeckoe BblpakeHue. dakTopsel, BIUAIONIME Ha TOUHOCTh
B3BEIIMBaHMA. TeXHUKA B3BEILIMBAHMUS.

3.2. Tutpumerpuyeckue MeTOIbl aHaNIM3a. MeToApl TUTPUMETPUYECKOIO aHalu3a.
Knaccugukanus. TpeOoBanus, npeabsBiseMble K peakui B THTPUMETPUUYECKOM aHaiu3e. Bumsl
TUTPUMETPUUECKUX ONPEAEICHUN: psiMoe U 00paTHOE TUTPOBAHME, ONPENIEIEHUE 10 3aMELICHUIO.
[TepBuunble crangapthl, TpeboBanus Kk HUM. Dukcananel. Bropuunble crangapThl. Buabl KpuBbIX
TUTPOBaHUs (s-00pa3Hble, JnHeiHbIe). Ckadyok TUTpoBaHUA. ToYKa SKBUBAJEHTHOCTU M KOHEYHas
TOouKa TUTpoBaHus. KuciotHo-ocHOBHOE TUTpOoBanue. [loctpoenne kpuBbix TuTpoBanus. KucinorHo-
OCHOBHbBIC MHIUKATOPbl. OIMOKM TUTPOBaHMS MPU OMNPEAETICHUU CHIIBHBIX M CIAa0BIX KUCIOT U
OCHOBaHUN, MHOIOOCHOBHBIX KHCIOT M OCHOBaHUH. OKHMCIUTEIbHO-BOCCTAHOBUTEIBHOE
tutpoBanue. Iloctpoenne kpuBbIX TUTpOBaHMs. CrocoObl oOIpeesieH!s KOHEYHOH TOUYKU
tutpoBanus. Munukaropsl. [lorpemnoctu tutpoBanus. OcagutensHoe TuTpoBaHue. [loctpoenue
KpHUBBIX TUTpOBaHUs. MHukaTopsl. OmubKu THTpoBanus. Jlpyriue MeTo1bl 00Hapy>KEeHHsI KOHEUHON
TOYKM TUTpoBaHus. Komruiekcomerpuueckoe TUTpoBaHue. IlocTpoeHHe KpUBBIX THUTPOBAHHSL.
CriocoOb! omnpenieneHuss KOHEYHOM ToukM TUTpoBaHus. OmuOKku TuTpoBaHus. Heopranudeckue u
OpraHMYECKUE PEareHThl B KOMILIEKCOHOMETPHUH. CrIocOObI KOMINIEKCOMETPUYECKOTO TUTPOBAHUS:
npsiMoe, 00paTHOE, BBITECHUTEIBHOE, KOCBEHHOE.

3.3. DreKTpoXuMHYecKre MeTONbl aHaimu3a. OO0mas XapaKTepUCTHKA AIIEKTPOXUMUIECKUX
metonoB. Kmaccudukanms. DnexTpoxumuueckass uenb (sueiiku). VHAMKATOPHBIA 3IEKTPOA U
AIIEKTPOJ CpaBHEHUs. YUyBCTBUTENBHOCTb U CEJIEKTUBHOCTh D3JEKTPOXMMHUYECKUX METOOB.
[Torennmomerpus. [Ipsamas norenumomerpus. M3mepenue notenuuana. HAMKaTOpHBIE 3JEKTPOIBL.
HNonomerpust. OnextpogHas (QyHKUMs, KO3(Q(UIMEHT CEeNeKTUBHOCTH, BpeMs  OTKJIHUKA.
[ToreHLIMOMETpUYECKOE TUTpOBaHUE. [I3MEHEHHE JJIEKTPOAHOrO NOTEHLHana B IpoLecce
tuTpoBaHusa. CrocoObl OOHapyKEHUS KOHEYHOW TOYKM TUTpoBaHusA. Vcronb3oBaHue peakuui
KHUCJIIOTHO-OCHOBHBIX, ~OCaXJI€HUs, KOMIUIEKCOOOpa30oBaHUsS M  OKHCJIEHHS-BOCCTAHOBJICHHUS.
Konaykromerpus. Teopernueckue OCHOBBI MeTOAa. DJEKTpUUECKas MPOBOAMMOCTb, U3MEpPEHHUE
ANIeKTpUUYECKO mpoBoauMocTH. Kilaccudukanus KOHAYKTOMETpUYecKHX MetonoB. OOmactu
NPUMEHEHHS KOHJIYKTOMETPHH. AHAIWTHYeCKas KOHAyKToMmeTpus. KoHIykromerpuueckoe
TUTPOBaHHUE.

3.4. Onrtuueckue wmeroabl aHanm3a. CHEKTPOCKONMMYECKHE MeToabl aHanm3a. Crektp
AIIEKTPOMArHUTHOTO M3IYyYEHHUS, €T0 OCHOBHBIE XapaKTEPUCTHKH U CIIOCOOBI BBIpAXKEHUS (UIMHA
BOJIHBI, YacTOTa, BOJHOBOE YHCIO, TMOTOK HW3Jy4yeHUs, HHTEHCUBHOCTb). (CHOBHBIE THIIBI
B3aMMOJICHCTBHS BELIECTBA C M3IYYEHHUEM: SMHUCCHUS (TEIUIOBasi, JIOMUHECLEHIMs), paccesHue,
noriouienre.  Kiaccupukanms — CIEKTPOCKONMMYECKUX ~ METOJOB MO  MPHUPOJAE  YacTHIL,
B3aMMOJICHCTBYIOIIMX C U3JIy4eHHEM (aTOMHBbIE, MOJIEKYJSIpHbIE); XapakTepy Ipoliecca
(abcopOuMOHHBIE, IMUCCHOHHBIC); TUAIA30HY JJICKTPOMAarHUTHOTO W3nydeHus. Kriaccudukarus
CHEKTPAIbHBIX MPUOOPOB. 3aKOHBI MOTJIOUICHUS JIEKTPOMArHUTHOTO W3IYYEHHUS U CIOCOOBI MX
BbIpaxkeHHs. 3akoH byrepa-JlamGepra-bepa. Mcnonb3oBaHue CHEKTpOB aTOMOB M MOJIEKYT B
aHAJTUTHUYECKOW XUMHUH. MouekynspHas aOCOpOLMOHHAs CIEKTPOCKOMHS (CIEeKTPOhOTOMETPHS).
[IpunnunuansHas cxema mnpubopa. Krnaccudukarmus ammapaTypbl ¢ TOYKH 3pEHHUSI Crocoba
MoHOXpoMaTH3auuu (oromerpsl, crnekrpodoTomerpsl). OCHOBHBIE NPUYMHBI OTKIOHEHHUS OT
OCHOBHOTO 3aKOHA CBETOIOIJIONICHUS (MHCTPYMEHTaJbHbIE W (U3HKO-XuMHueckue). CrocoObl
MOJIyYEHHUs] OKpAIIEHHBIX COeAMHEHUH. DOTOMETpUYECKHE aHATUTUYECKHE PeareHThl, TpeOOBaHUs K
HUM. CrocoObl OIpeesieH!s] KOHLEHTpAalMKM BEIIEeCTB. MeTpoIorM4eckue XapaKTepUCTUKH U
aHAJTUTHYECKUE BO3MOXKHOCTH. [IprMepsl MpakTHUECKOro MPUMEHEHHS.
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Paznen Ne 4 Cratuctuyeckas 00paboTKa U KOHTPOJIb PE3Y/IbTaTOB aHATM30B

4.1. OcHOBHbIE METPOJOTMYECKHE TMOHATHUS U mpexacraBieHus. Kiaccudukanus
IIOTPELIHOCTEN aHaIN3a.

4.2. OCHOBHbBIE XapaKTEPUCTUKH METOJA aHajiu3a: MPaBHJIBHOCTh M BOCIPOU3BOAUMOCTD,
KOO(QQHUIMUEHT YyBCTBUTEIBHOCTH, TMIpeles OOHApYKEHHs, HWKHAS U BEPXHSS TPaHUIIBI
OTIpe/ieNIIeMbIX COJIepPKaHUM.

4.3. Cratuctuueckas o0paboTKa pe3yabTaTOB U3MEPCHHUIA.

4.3 TpynoeMKOCTh pa3/ieJioB y4eOHOH JUCHUILUIMHBI (MOTYJIs1) U KOHTAKTHOMH padoThl

Haumenosanue pazoenos (mem) yuebrot Konmaxmran paoma (6 44) Bueayo. Popatol
N oucyunaunvl (Mooyns), YOM = CiTonia Pl CPC (8 AY) meigyeso
4 Y, JIEK 113 CPC KOHMpOA

1. | Pazgen Ne 1 IIpaBuia TeXHUKH 2 2 2 10 Pedepar

6e30MacHOCTH, MPOMBIIIUIEHHON CaHUTapHUH,
MoXkapHOH 6€30IIaCHOCTH U OXPaHbl TPyZa B
XUMHYECKOH J1abopaTopuu

2. | Pazpmen Ne 2 OcHoBbl 0TOOpa npoo, 2 4 2 24 Ortuer no JIP
MIPUTOTOBJIEHUS P00 M PacCTBOPOB
pa3IMYHON KOHUEHTpALUH AJisl IPOBEICHUS

aHajau3a
3. | Pazmen Ne 3 Xumudeckue U Gpu3uKo- 22 20 2 44 Oruer no JIP
XUMHYECKHE METOBI KOJTHYECTBEHHOTO
aHajIu3
4. | Pazmen Ne 4 Cratuctuaeckas o0paboTka u 2 2 2 10 Tect
KOHTPOJIb PE3yIbTaTOB aHAIN30B
IIpomexxyTodHas aTTecTarus muddepeHm-
pOBaHHbBIN
3a4eT
HUTOI'O 28 28 8 88

5 MeToanyeckne peKOMeHAANMH MO OPraHU3AlMH OCBOEHUS] Y4eOHOW MHCHUILIUHBI
(Mmonmy.Jist)

Tpyooemrxocmeo

Ne Temvl nexyuonnvix 3ansmuil ((popma npogedenus) 6 AU

1. 1.1. O6mume mpaBuina paboTH B XUMHYECKOH Jaboparopuu. TpebGoBaHHsS OXpaHBI TPyAa,
NIPEABSBISIEMbIE K pa3MELICHUIO TEXHOJOTMYEeCKOro OOOpYMOBAaHUS M OpraHU3aluu
pabounx mect. [IpaBuia paboTsl ¢ 1ab0paToOpHOIl TOCYOH M M3IENUsIMHU U3 cTekia. Paborta
¢ aNeKTponpudopamMu (JIEKIUS-TIPE3CHTAIINS). 0,5
1.2. TpeGoBaHus OXpaHbl TPY/ia MPU UCTIOIH30BAHNH XUMHUECKHX BEIIECTB B J1a00paTOpuu.
Pabota ¢ TOkcMuHBIMH BemiecTBamH. PaboTa C arpeccCHBHBIMH BemiecTBamu. Pabota ¢
JIETKOBOCIUIAMEHSFOIIIMMHUCS BelllecTBaMU. Mepbl [0 MPeI0TBPAILICHHUIO MTOKapOB (JIEKIHUsI-

MIPE3CHTAINSA). 1,0

1.3. Oka3aHue nepBoi TOMOIIM MTPH HECYACTHBIX CIydasX (JEKIUSI-TPE3CHTAIN). 0,5
2. 2.1. MpencraBuTensHOCTH MPOOBI, Mpoba M OOBEKT aHaMW3a, Mpoda M METOJ aHaIH3a

(JIeKuus-pe3eHTaIHs). 0,5

2.2. ®axTopsl, o0yciaBIMBaloONe pa3Mep U crnocod oTOopa MpeicTaBUTENILHON TPOOHI.
OT160p MPO6 TOMOTEHHOT'0 U FeTEPOreHHOr0 cocTaBa. CriocoOb! MOy4YeH!st cpetHer TpoOkI
TBEPAbIX, KHUIKUX W ra3000pa3HbIX BeulecTB. [lepBudHas oOpaboTKa M XpaHEHHE IPOo.
OcHoBHBIE cITOCOOBI TTepeBoJia MpoOkl B hopMy, HEOOXOJUMYIO ISl TAHHOTO BHJIa aHAIM3a

(JIeKums-TIpe3eHTaIs). 0,5

2.3. Crioco6sI BEIpaXeHUs COCTaBa pacTBOPoB. CrIocoOBI MPUTOTOBIICHHS PACTBOPOB

3aIaHHOM KOHIIEHTPANX (JICKIHSI-TIPE3CHTAITH ). 1,0
3. 3.1. I'paBUMETPHYCCKHI METO aHaIU3a (JICKIHUS-TIPE3CHTALINS). 4,0

3.2. TurpuMeTpUIeCcKre METOIbI aHaTN3a (JIEKITHS-TTPE3SHTAITH ). 6,0

3.3. DIEeKTPOXUMHUIECKHE METOIBI aHaN3a (JICKIHSI-TIPE3CHTAITHU ). 6,0

3.4. OnTryeckne METObI aHaIM3a (JICKIUS-TTPE3CHTAIHS). 6,0
4, 4.1. OCHOBHBIE METPOJIOTHIECKHE MOHATHS U IIpeacTaBieHus. Kiraccupukamnms 0,5

TIOTPENIHOCTEH aHanmu3a (JEKIUA-TIPE3CHTAIINS).
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4.2. OcHOBHBIE XapaKTEPUCTUKU METO/1a aHAIH3a: IPABUIBHOCTb U BOCIIPOU3BOJUMOCTb,
K03()(pUIMEHT TyBCTBUTENBHOCTH, IPEAET 00HAPYKEHUS, HIKHASA M BEPXHSS TPaHUIIBI

OTIpEeNIEIIEMBIX COACPIKAHUH (JISKIUA-TIPE3CHTAIIN ). 1,0
4.3. Cratuctrdeckas 00pabOTKa pe3yIbTaTOB H3MEPeHHUH (JISKITUS-TIPE3CHTAIS). 0,5
HUTOI'O 28
. Tpyooemkocmo
No Temvl npakmuueckux 3aHamuil (popma npoeedenuis) ¢ AT
1. 1.1. Okazanue mepBoii IOMOIIM TIPH HECYACTHBIX ClIydasx (cobecemoBaHme). 2
2. 2.1. Crioco0bI BEIpaXXCHUS COCTaBa PACTBOPOB (PEIICHUE 3a/1a1). 2
2.2. CrnocoOBl TPUTOTOBIECHUS pPACTBOPOB 3aJaHHOW KOHIEHTpauuu (JabopaTtopHas 2
paboTa).
3. 3.1. 'paBuMeTpHICCKHI METO] aHAIN3a (peIeHHE 3a7a). 2
3.2. TuTpuMeTprIecKuii METO/I aHaJi3a (peuIcHre 3a/1a9) 2
3.3 Onpenenenue kapOoHaTa 1 TUAPOKapOOHaTa B X cMecH (JlabopaTropHas paboTa) 2
3.4 OmpenencHre o0IIEH )KECTKOCTH BOIBI (J1abopaTtopHas paboTa) 2
3.4 DeKTPOXUMHYECKHE METOIbI aHaIH3a (PEIICHUE 3a/1a4) 2

3.5 OnpeneneHne KOHIEHTPALMH HUTPAT-HOHOB B HCCIIElyeMOM pacTBope (JlaboparopHas

pabora) 2

3.6 TToTeHoMeTpHUECKOE TUTPOBaHHE (JTabopaTtopHas paboTa) 2

3.7 OnrTrueckue MeToIbI aHaIu3a (pelIeHue 3a1a4) 2

3.8 Ompenencane nonos meau (II) meTomom rpagynpoBouHOTo rpaduka (;raboparopHast

pabota) 2

3.9 doTomeTpuuecKoe ONPEeICHNE TUXPOMAT- U IEPMAHTaHAT-HOHOB IIPU HX

COBMECTHOM TIPUCYTCTBHU (J1TabopaTopHas padoTa) 2
4, 4.1 Pacuer cTaTuCTHYECKHX MOKa3aTelNel (peleHne 3amaq) 2

HUTOI'o 28

6 ®oH/1 OLEHOYHBIX CPeICTB YUeOHOH AMCUMIIMHBI (MOTYJI51)
@DOHJ OLIEHOYHBIX CPEACTB NpeacTaBiieH B [Ipunoxenun A.
7 YcaoBusi 0CBOeHUs y4eOHOM JUCHMIIIMHBI (MOLYJ151)

7.1 YuebHo-MeTOANYECKOE 00ecnieyeHue
VY4eOHO-MeTOINYECKOr0 obecrneueHne y4eOHON NMCUUIUIMHBI (MOAYNS) MPEACTABICHO B
IIpunoxxenuu b.

7.2 MaTepuaJibHO-TeXHHYECKOe o0ecrevyeHne
Tpebosarnue k MmamepuanbHo-

Ne | mexuuueckomy obecneuenuio co2niacHo Hanuyue mamepuanvro-mexnuueckozo 060py0osanus
DIoC BO

ayJMTOPHS JIJIsl IPOBEACHUSI JIEKIIMOHHBIX H/WIIN TIPAKTUYECKUX
3aHATHA: yaeOHas MeOenb (CTOJbI, CTYIbs, TOCKA)

nmabopaTopus (BHITSDKHBIE MIKadbI, TabopaTopHas MeOens 1
XMMHUYECKas NOCy/1a, MOWKH, CyLIIHJIbHBIN 1IKad, MydenabHas 1meys,
aHaJMTHYeCKKe Bechl, pH-MeTp, HOHOMED, KOHAYKTOMETD,
CHEeKTPO(OTOMETP H T.1I.)

MOMEICHUS! ISl CAMOCTOSITENIbHON paboThl

2. |MynbTUMenuiiHOE 000pyI0BaHHE MPOEKTOP, KOMITbIOTEP, IKPaH, MHTEPAKTHUBHAS JIOCKA

3. |llporpammMHOe obecrieueHne

Y4eOHbIe ayAUTOPUH JJIsT TPOBEACHUS
y4eOHBIX 3aHATHH

ObocHoBaHuUe IS HCTIOJIb30BaHUS (JTULEH3MS, Hdara

HanveHnoBaHne NporpaMMHOI0 MPOAYKTa .
JAOTOBOP, CYET, AKT WJIH HHOE) BbIIAY U

Amnrtumiaruar. Bys. * Jorosop Ne05//EIN(Y)24-Bb 18.01.2024
Adobe Acrobat cBOOOJTHO PaCIPOCTPAHIEMOE -
"Kaspersky Endpoint Security mius 6usneca - Jorosop Ne294/ETI(V)25-Bb 13.09.2023
CrannmaptHbiit Russian Education Renewal.
250-499 Node | year License" /1 rox *
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[Ipunoxxenne A
(o0s3aTenBHOE)
@oH/1 OLIEHOYHBIX CPEJACTB

yueOHo# qucuunauubl (MoayJs) JlabopaTtopHblii XUMHUYECKUI aHAIN3

1 CTpykTypa (poHIa OLIEHOYHBIX CPEICTB

DOHJT OIIEHOYHBIX CPEJICTB COCTOUT UX JIBYX YaCTEH:

a) OTKpBITAs 4acTh — 00mas nHGopManus 00 OICHOYHBIX CPEJCTBAX (Ha3BaHUE OIICHOYHBIX
CPE/ICTB, TMPOBEpsieMble KOMIIETCHIIMH, Oaslibl, KOJMYECTBO BAapUAHTOB 3aJaHUi, METOIUYCCKHE
PECKOMEHAAIUU [JIA IMPUMCHCHHUSA OLICHOYHBIX CPCACTB H Hp.), KOTOpas MmpeacCTaBJiCHa B JAHHOM
JIOKYMEHTE, a TAK)Ke T€ BOIPOCHI U 3aJIaHHsI, KOTOPbIC MOT'YT OBITh JOCTYITHBI JIs1 00Y4YarOIIErocs;
0) 3akpbITast yacTh — (DOH/I BOIPOCOB M 33JaHUI, KOTOpasi He MOXET ObITh 3apaHee JOCTYITHA
JUTs 00yJaronmxcs (3K3aMeHAIMOHHBIE OUIIETHI, BOIIPOCHI K KOHTPOJIBHOM paboTe | IMp.) ¥ KOTOpas
XpaHUTCS Ha Kadepe.

2 IlepedyeHb OLIEHOYHBIX CPEACTB TEKYIIEro KOHTPOJA W (opM NPOMEKYTOYHOI

aTrecTanuu
Oyenounvle cpeocmea . IIposepsemvie
No Pazoenvt (memot) yuebnot oucyuniunot banner
07151 meKyueco KOHmpoia KOMnemeHyuu
1. Pedepar Paznen Ne 1 ITpaBuna TexHHUKH 0€30MacHOCTH, 30 JIIK-1
IIPOMBIIIIJICHHOM CAaHUTAPUH, I10>KaPHOU
0€301acHOCTH M OXpaHbl TPyJa B XUMHYECKON
nmabopaTopuu
2. Ortuer mo JIP Paznen Ne 2 OcHOBBI 0TOOpa P00, IPUTOTOBIECHUS 1x20 AIIK-1
npo0 1 PacTBOPOB PA3IMYHON KOHICHTPAIMHU IS
TIPOBEJICHUSI AHATIH32
3. Ortuer o JIP Pazmen Ne 3 Xumudeckre U pU3UKO-XUMUIECKUE 6x20 JIK-1
METO/Ibl KOJIMYECTBEHHOTO aHAJIH3
4. Tect Pazmen Ne 4 Craructudueckast 00paboTKa ¥ KOHTPOJIb 30 ATIK-1
PE3yJIbTATOB aHAJIN30B
Ipomescymounas ammecmayus
HduddepernnpoBanHbIii 3a4eT -
UTOI'O | 200
3 PeKOMeH)]alH/IPI K UCII0JIbL30BAHUIO OLICHOYHBIX CPEACTB
1) Pedepar
Konuuecmso
Kpumepuu oyenxu 6apuanmos
3a0anutl
Jlormunas cTpykTypa pedepara, HaTuIue BEIBOJOB 20

CrenieHp COOTBETCTBHSI COJIEpKaHMA pedepara 3asiBICHHON TeMe

YpoBeHb CaMOCTOATEIFHOCTH NIPH MTOJTOTOBKH pedepara

Hanuyue u rpaMOTHOCTH CCHUIOK HA HAYYHYIO JINTEPATypy

IIpuMmepHBIE TEMBI:

1. CpencrBa MHAMBHAYAILHON 3AIUTHI

2. [IpaBuiia moxxapHoii 6€30MacHOCTH B J1a00PaTOPHH

3. [IpaBuina 31eKTpOOE30IIaCHOCTH B J1a00PaTOPUH

4. [IpaBuna 6€30MacHOrO XpaHEHHUS XUMUUECKUX PEAKTHBOB
5. IlpaBuna Ge3omnacHOi pabOTHl ¢ XUMUYECKHMH BELIECTBAMHU




2) Oruer o JIP

Konuuecmso
Kpumepuu oyenxu 6apUAHMO8
300aHU
J]a60paTopHa>1 pa60Ta BbBITIOJIHCHA MTOJIHOCTBIO B CPOK
OT‘ICT 10 na6opaTopH0171 pa60Te BBIIIOJIHCH B COOTBECTCTBUU C Tpe60BaHI/IHMI/I K O(l)OpMJ'IeHI/I}O
OTYCTa IMPaBUJIbHO U B CPOK
CTyHeHT APTYMCHTHUPOBAHO, YETKO OTBCYACT HAa NOCTABJICHHLIC BOIIPOCHI, IIOATBEPIKIAsL CBOI1 OTBET
YpaBHCHUSAMU peaKHI/Iﬁ nu HCO6XO)II/IMI)IMI/I pacdyeTaMu
CaMOCTO)ITeJ'II)HO AHAJIM3UPYECT NOJYYCHHBIC PE3YJILTATBI U I'PAMOTHO qupMmepyeT BBIBOJBI.
3) Tecr
Konuuecmeo
Konuuecmeso
Kpumepuu oyenxu 8apUAHMO8
. 60NPOCOB
3a0aHul
KonmaecTBO MpaBHIBHBIX OTBETOB HAa BOITPOCHI 10 5

Bce marepuaisl 17151 MpOBEICHHUS TPOMEKYTOUHOTO KOHTPOJISI XpaHATCS Ha Kadeape.




9

IIpunoxenue b
(o0s3aTenBHOE)

Kapra y4yeOHO-MeTOANYeCKOr0 00ecnieyeHnst

yueOHo# qucuunauubl (MoayJsi) JlabopaTopHblii XUMHUYECKUI aHAIN3

Tabmuna 1 - OcHoBHAas JuTeparypa™

Bubnuorpagduieckoe onrcaHne U3AaHUAL
(aBTOp, HAMMEHOBAHKE, BUJ, MECTO U TOJ U3AaHUS, KOJ. CTP.)

Komn. ax3. B
6u6ba. HosI'Y

Hannune B
9bC

IleuaTHble HICTOYHUKH

1. Xaputonos 0. . Ananurnueckas xumus. AHanutuka 2. KommyecTBeHHBIN
aHanmn3. PU3NKO-XUMHYEeCKIe (MHCTPYMEHTAIBHBIC) METOIBI aHAJI3a | YUeOHUK
st By3oB / FO. S1. XaputoHoB ; MuaHCTEpCTBO 00pazoBanus U Hayku PO. - 6-¢
u31., uctp. u pot. - Mocksa : [DOTAP-Menna, 2014. - 653, [3] c. : nn. - [Tpun.:
611-647. - Vka3.: c. 654. - ISBN 978-5-9704-2941-9. - ISBN 978-5-9704-2920-4

: (B mep.)

20

2. Bacuiee B. I1. Ananutndeckas xumusi: COOpHHK BOIIPOCOB, YIIPAKHCHUN H
3amad : yaeoHOoe nocobue / B. I1. Bacuses, JI. A. Kowepruna, T. /1. Opiosa ;
noj pepaknueii B. I1. Bacuibesa. - 2-¢ u3., mepepad. u jgoi. - Mocksa : [Ipoda,
2003. - 318, [1] c. : un. - (Boiciiee obpa3osanue). - [Ipui.: ¢. 300-316. - ISBN 5-
7107-6072-2 : (B mep.)

27

3. BacunbeB B. I1. Ananutudeckast xumus : yueOHuK : B 2 kaurax. Ku. 1 :
TurpumerpriecKkue U rpaBUMETPHYECKUI METO/IbI aHAIN3a. - 3-€ U3]1., CTep. -
Mockaa : Jpoda, 2003. - 366, [1] c. : un. - (Bsicuiee oopa3zoBanue). - bubnuorp.:
c. 342. - TIpun.: c. 343-350. - Vka3.: ¢. 351-360. - ISBN 5-7107-7607-6 : 88.40. -
ISBN 5-7107-7606-8 : (B mep.).

29

4. Bacunbes B. I1. Ananutndeckas xuMus : yaeOHUK : B 2 xkaurax. Ku. 2 :
OM3UKO-XUMUYECKUE METOIBI aHATU3A. - 3-¢ U31I., cTep. - Mocksa : [Ipoda, 2003.
- 383 c. : mn. - (Beicmee oOpazoBanue). - budmumorp.: c. 365. - [Ipwun.: c. 366-370.
- Vka3z.: ¢. 371-375. - ISBN 5-7107-7608-4 : 91.10. - ISBN 5-7107-7606-8 : (B

nep.).

29

DIeKTpOHHBIE PpeCypChl

1. Bepmaug, B. . Ananutryeckas Xumus : yaeOHUK a7 By30B / B. .
Bepummnun, W. B. Bnacosa, U. A. Hukudoposa. — 4-e u3a., crep. — CaHkT-
IetepOypr : Jlans, 2022. — 428 ¢. — ISBN 978-5-8114-9166-7. — Tekcr :
AJIEKTPOHHBIH // JIaHb : 37eKTpOHHO-0ubMHoTeyHas cucrema. — URL:
https://e.lanbook.com/book/187750 (nara o6pamenus: 20.09.2024). — Pesxxum
JIOCTYyIa: JUIsl aBTOPH3. M0JIb30BaTENEH.

5BC Jlans

Tabnuua 2 - JlonoJHUTEIbHAS JIUTEPATYpA

Bubnmorpaguieckoe onrcaHue U3gaHAS
(aBTOp, HANMEHOBAHKE, BHJ, MECTO H TOJ U3JaHHUs, KOJ. CTP.)

Koi. 5k3. B
ouba. HosI'Y

Hannuane B
ObC

IleyaTHbBIC NCTOYHHUKU

1. OcHOBBI aHATUTHYECKOM XuMuH : B 2 xaurax. Ku. 1 : O0uie Bompockl.
Metomp! pasaencuus / mox penakiueii FO. A. 3ootoBa. - 2-¢ usg., nepepad. u
qort. - Mocksa : Beicias mkosa, 2000. - 352 c. - bubauorp.: ¢. 342-345. - Vkas.:
c. 345-348. - ISBN 5-06-003560-3 : (B mep.)

2. OcHOBBI aHanuTHYEeCKOM XuMuH : B 2 kaurax. Ka. 2 : Meroasl XMUMHYECKOTO
aHanusa / mox pexakmueit 0. A. 3omortosa. - 2-e u3., mepepad. u goi. - MockBa :
Beicmas mkoina, 2000. - 494 c. - Bubnuorp.: c. 482-485. - Ykas.: c. 486-491. -
ISBN 5-06-003560-3 : (B mep.)

3. OCHOBBI aHATUTHYCCKON XUMUH. 33724l U BOIIPOCHI : y4eOHOE TOco0ue st
BYy30B / oz penaknueii 0. A. 3omoToBa. - Mocksa : Bricnras mkoina, 2002. - 411,
[1] c. - ITpui.: c. 397-409. - ISBN 5-06-004029-1 : (B nep.)

B BN
o ————————
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Tabmuna 3 - UuopmanmonHoe obecredeHne MoIyJs

HaunmenoBanue pecypca

Hdorosop

Cpox gorosopa

JaexkTponHas Oudauoreka Hosl'Y

DIIEKTPOHHBINA KaTaJI0I HAYYHON OMOIMOTEKH

http://mars.novsu.ac.ru/MarcWeb/ basa coGcTBeHHOM reHepalu OecCpOoYHBIi
ba3za maHHBIX «AHATUTHKAY (KapTOTEKA CTATeH) Basa coBCTBEHHOM TeHepAIHH T —
http://mars.novsu.ac.ru/Marc\Web/ P P

IBC «JnexkTpoHHas 0ubINOTEeYHAS] CHCTEMA

HogBropoackoro rocynapcrseHHoro yuusepceurera» (3bC | Jlorosop Ne 230 ot 30.12.2022 GeccpouHbiil

HosI'Y). VHusepcanbHblil pecypc. BHyTpuBy30BCKHEe
n3ganus HosI'Y.

¢ 000 «KY»

IBC «Jlaup»
Enunas npodeccuoHanbHas 60a3a JaHHBIX AT KIACCHUSCKUX
By30B — M3nmatensctBo Jlans «35C» O5C JIAHD

Horoop Ne 34/ETI(T)23 ot
22.12.2023r. ¢ OO0
«U3patensctBo JIAHB»

¢ 01.01.2024 o
31.12.2024

IBC «JIAHb»

Komnexkuun: «®uszuka — M3parenscteo MI'TY um.
H.D.baymana», «Hdpopmaruka - MznatensctBo JJMK
[peccy, «KypHamuctruka u Meaua-o6m3nec - MznateapcTBo
Acnexr [Ipecc»

Jorosop Ne 33/EI1(Y)23 ot
25 nexabps 2023r. ¢ OO0
«9bC JIAHbDb».

¢ 01.01.2024 o
31.12.2024

93BC «JIAHb»
YHuBepcalbHbIN pecypc

Horosop Ne COb HB-283 ¢
000 «9BC JIAHb» ot 09
HOs10pst 2020 T.

¢ 09.11.2020 o
31.12.2023
Jorosop
HPOJIOHTUPOBAH JI0
31.12.2024
(ocHoBanme: m.6.1.)

«IBC IOPAUT www.biblio-online.ru»
YHuBepcalbHBIN pecypc.

Jorosop Ne 35/ETI(Y)23 ot
25.12.2023r. ¢ OO0
«DJEKTPOHHOE M3/aTENHCTBO
OPAUTY.

¢ 01.01.2024 no
31.12.2024

«HaumnoHajibHasi 3JIEKTPOHHAs OMOJINOTEKAY
YHuBepcalbHbIN pecypc.

Jorosop Nel01/HDB/2338I1 ot
14.03.2022 ¢ ®BI'Y
«Poccuiickas 'ocynapcTBeHHas
OubIMoTEKa», CPOK ACHCTBHS 5
JIET.

¢ 14.03.2022 no
13.03.2027

IBC «IPRsmart» YHuBepcaibHblil pecypc.

JlunensuonHslil 1oroBop Ne

11040/2311/31/ET1(Y)23 ot

22.12.2023r. ¢ OO0 Kommnauus
«Aii ITu Ap Menuay.

¢ 01.01.2024 o
31.12.2024

IBC «IPRsmart»

norosop Ne 436/EI1(Y)23-Bb

¢ 01.01.2024 o

DNeKTPOHHO-00pa30BaTeNbHbIN PECYpPC A1 HHOCTPAHHBIX ot 15.12.2023r. ¢ OO0 31.01.2025
crynentoB «PYCCKUU A3bIK KAK MTHOCTPAHHBIN» Komnanus «Aii [1u Ap

(PKI). Menuay.

3BC Polpred.com. O630p CMU. Cornamenue ¢ OO0 ¢ 01.01.2023

OnexrponHble cTaTh 600 IEOBBIX Ta3€eT, JKypHAJIOB,
nHpopMareHTcTB 3a 20 JeT.

«[TOJIIPEA CripaBOYHHKMY.
TecToBbIil 1OCTYM.

3aBenyronmii Kadeapoit J,é/f/é;’/ B.A. UcakoB
/\' noonute U.0. amunrusn
«20 » (‘z///}z@m{ 2024 .



http://mars.novsu.ac.ru/MarcWeb/
http://mars.novsu.ac.ru/MarcWeb/
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IIpunoxenue B
(o0s3aTenBHOE)
Jluer akryanu3zanuu padoyeii mporpaMmmsl

yueOHo# qucuunauubl (MoayJs) JlabopaTtopHblii XUMHUYECKUI aHAIN3

Pabouas nporpamma aktyanusupoBana Ha 20 /20 yueOHBIN Tof.

[Tpotokon Ne  3acemanus Kaeapsl OT « » 20 T
PazpaboTunk:
3aB. kadeapoii

Pabouas nmporpamma aktyanusupoBana Ha 20 /20 y4eOHBIN TOI.

[Tporoxon Ne  3acemanus kadeapsl OT « » 20 T.
Pa3zpaboruuk:
3aB. kadenpoii

Pabouas nporpamma aktyanusupoBana Ha 20 /20 yueOHBIN TOJ.

[Tporokon Ne  3acenanus kadenpsl OT « » 20 T
PazpaboTumk:
3aB. kadenpoit

Ilepeyenb u3MeHeHUil, BHECEHHBIX B Pa00UyI0 POrpaMmy:

Homep Ne u 0ama npomokona

Cooeporcanue usmeHnenull 3as. kagheopoii
usMeHeHusi | 3acedanus Kageopul

Tloonucw
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