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1 Heau u 3axa4y U3yYeHHsT TUCIUIJIMHBI (MOXYJIs1).

1.1 Ieap ocBoeHusi aucummiuHbl. 51.8.06 «MeToasl pa3jeiicHHS M KOHIIEHTPUPOBAaHUSA B
xumun» B cootBerctBue ¢ OOIl mampaBnmenus 04.03.01 Xwmms — QopmupoBanme y Oymymux
CIICI[UATUCTOB CHCTEMHOTO TPEJCTABICHUS O TEOPETHUUECKUX, MPAKTUYCCKHX MOIXO0JaX K PEIICHUIO
3aJa4 KOHIICHTPUPOBAHUS, PA3JCICHUS CIIOKHBIX MHOTOKOMIIOHCHTHBIX CMECCH, MPUMEHICMBIX IS

obecrieueHus HAaAC)KHOCTU U MPABUIBHOCTHU 06Hapy>1<eH1/I${ n I/II[GHTI/Iq)I/IKaIII/II/I BC€IICCTB, HaICAIINX
HPOKOC MPUMCEHCHUC, KaK B IPOMBIIIIJICHHOCTH, TaK 1 B HAYYHO-UCCJICAOBATCIILCKUX J'Ia60paTOpI/I$IX.

1.2 3apayu AMCUHUILIHHBI.
1. ChopmupoBath y OyIyIIuX CICIHUATMCTOB MPEICTABICHUI 00 YCIOBHIX MOCTAHOBKU PKCIICPUMEHTA B
paMKax pelreHus MPaKTHICCKUX 33724 XUMUYECKOTO aHaJTN3a;
2. Pa3zButne y Oyaymux CHEIMATUCTOB MPAKTUYECKUX HABBIKOB IOCTPOCHHUS CXEM HICHTU(DUKAIIWY,

pa3acieHusa U KOHICHTPUPOBAHUA aHAJIMTOB B 3aBUCUMOCTHU OT IPHUPOIbL O6p33HOB.

1.3 MecTo AucUMIIMHBI (MOYJS) B CTPYKTYpe 00pa3oBaTeIbHON MPOrpaMMbl.

I[I/ICIII/IHIII/IHa «MCTO)II)I pa3aciicHusA U KOHLUCHTPUPOBAHUA B XUMUMW» OTHOCUTCA K BapHaTHBHOﬁ

gactu broka 1 "Aucuurmasl (Moxynn)" yaeOHOTO TIIaHa.

1.4 TIlepedyeHbp mNJaHUpPYeMBIX Ppe3yJbTATOB O0y4YeHHS MO AUCHMIIMHE (MOAYJIO),

COOTHECCHHBIX C INIAHUPYECMBIMHU pPE3yJdbTaTaMH 0CBOCHUSL 06pa30BaTeJ’[BHOﬁ nporpamMmmal.

W3ydenue naHHOM yIeOHOM AUCIUIUTHHBI HATPABJICHO HA (GOPMHPOBAHUE Yy 00YJAOIINXCS
obnienpodeccuoHanbHbIX/MpodeccrnoHanbubix koMrereHmi (OITK/TIK)

No Wnnexe Conepxanue B pesynbraTe nzydenus: yueOHON TUCITUTLTAHBI
. | KOMIETE | KOMIETCHLHH (mmm eé oOydJatomuecst JOIHKHBI
o HIIUHU YacTH) 3HATh yMeTh BJIAJIeTh
1. OIIK-1 | cmocoOHOCTHIO TEOPETUUECKUE JIeNIaTh HaBBIKAMU
HCII0JIb30BaTh OCHOBBI MCTOIOB 000CHOBaHHEIC CaAMOCTOSATEIIBHO
MOJYYEHHbIE  3HAaHHUS | pa3JeicHUs BBIBOIbI O | ji paGoThl cC
TEOPETHUECKUX OCHOB | KOHIICHTPUPOBAH | pE3yJbTaTaMm XUMHIYECKOM
(hyHIaMEHTAITBHBIX Ui, UX MECTO B | CepUH JMTepaTypoil U
pa3ienoB XUMUU IpH | PAAY JpPYrUX | SKCOEPUMEHTOB, pemath
peueHun METOJOB U NOpU PELICHUU
po(ecCUOHATbHBIX HCCIIEIOBAHUS MPAKTUIECKUX BOSHHKATONHC
3a/ad4; 3ajad. BOIPOCEL,
CBSI3aHHBIC v
MpUMEHEHUEM
peanuzanuei
Ppa3IUYHBIX
METO/IOB
pasmeneHus U
KOHLICHTPUPOBaH
us
2. OIIK-2 | BmajgeHWeM HaBBIKAMHU | OCHOBHEIE co0Jro1aTh BJIAJETh
MIPOBEACHUS MPUHIUIIBI U | yCIOBHUSA prueMamMu
XUMHYIECKOTO obmactu TIPOBEICHIIS pasieneHus  H
JKCIIEPUMCHTA, HCIIOJTH30BAHUS JKCTIEpUMEHTA, KOHLICHTPHPOBAH
OCHOBHBIMHU METOJOB Be%m WA pasMuHBIX
CUHTETUICCKUMU U | pa3feieHus u HaOMIOACHUS 3a
AHATTUTHICCKUMU b X0JIOM BEHLECTS, yMeTh
Mertogamu  momydenust | NOHHCHTPHUPOBAHM | 1y pe e pms MOJTB30BATHCS
u rccnenoBanus | o BCIECTB SKCIEPUMEHTA, HEOOXOMMBIM
XUMUYECKAX BEIIECTB aHAJIN3UPOBATH s 3TOro




e Wnnexc Copep:xanue B pesynbraTe uzydyenus: yaeOHON TUCIMIUTMHBL
. | KOMIETE | KOMIETEHLHH (wm eé oOyuJatonecst JOHKHBI
o 13000501 Y4acTH) 3HATH yMeTh BJIA/IeTh
U peakuui [IOJTy4YEHHbBIE 00opyaoBaHHEM
pe3ynbTaThl M | U XUMHYECKOU
eJIaTb BBIBOABI Hocyﬂoﬁ
U3 HaOJIIOIEHUI;
BECTHU
nmabopaTopHBIC
3aIluCH
IK-3 BJIAJICHUEM CHUCTEMOU | OCHOBHBIE YMETh TEOPETHYECKUMU
(dyHIaMEHTaIbHBIX MIOHSTHA, 000CHOBBIBATH u
XUMUYECKUX MOHATHH | TEPMHHBIL, MIPEUMYILECTBA U | IPAKTUUECKUMU
CIIO0COO0BI BO3MOXHOCTH 3HaHUSMHU o
KOHIIEHTPUPOBAaHU | METOAA peanu3anuu
s W pa3ieNeHus, | pasfAeNeHusl U | Pa3InYHbBIX
ux KOHIIEHTPUPOBAaH | METOJOB
KOJIMYECTBCHHBIE | Ul KaK Ha JTale | pa3leneHus: |
XapaKTCPpUCTUKU IIJIaHUPOBAHUA KOHLOCHTPHUPOBAH
SKCIIEpUMEHTA, ust
TaK W 1Opu
MIPOrHO3MPOBAHU
u IIOBCACHUA
peanbHbIX
CHCTEM.

2. CTpyKTYypa ¥ cojepkaHue TUCUMIIMHBI.
2.1 PacnpenesieHue TPyA10€MKOCTH JUCHUIIMHBI IO BUIAM PadoT.

OO6mast TpyAoEMKOCTh AUCIUILUINHBI cocTaBisieT 4 3ad.en. ( 144 dacoB), WX pacmpesesieHue o

BUJIaM Pa0OT MPE/ICTaBICHO B Ta0IUIIE
(015 cmyodenmos ODO).

2. CTpyKTYypa H coAep:KaHHe TUCHHUILIMHBI.
2.1 PacnpenesieHue TpyA0€MKOCTH JUCHUILUIMHBI 10 BUAaM PadoT.

OO6mias Tpyn0EMKOCTh TUCHUIUIMHBI cocTaBisieT 4 3ad.en. (144 ywacoB), UX pacrpeleneHue Mo
BUJIaM paboOT MpeJICcTaBjICHO B Tabuulle (dast cmydenmog ODO).

Bun yue6HOI paboTh Bcero CemecTpbl
JacoB (Jgacer)
8 |
KonrakTHas paboTa, B TOM 4ncJe: 78,2 78,2
AyauTopHbIe 3aHATHS (BCEro): 72 72
3aHATHA JIEKIIMOHHOI'O THUIIA 24 24 - - -
JlaboparopHble 3aHATHUS 48 48 - - -
3aHATHS CEMUHAPCKOTO TUIMA (CEMUHAPHI, MPAKTUICSCKUE
3aHATHA) i i i i
HWHasi koHTaKTHasi pa6ora: 6,2 6,2
KonTtpois camoctositenbHoi pabotsl (KCP) 6 6
[Ipomesxyrounas arrectauusi (LKP) 0,2 0,2
CamocTosiTesibHAsA padoTa, B TOM YHCJIe: 65,8 65,8
Kypcosas paboma - - - - -
[Ipopabomka yuebHno2o (meopemuueckozo) mamepuana 25 25 - - -
Buinonnenue unousudyanvhsix 3a0anuil (n0020moeKa 24 24 ) i )
coobWeHul, npeseHmayuil)
Peghepam - - - - -




IToaroroBka K TEKyIeMy KOHTPOJIIO 16,8 16,8 - - -

KonTpoas:

IMonroroBka K 3K3aMeHY - -

O0uas Tpy10eMKOCTh qac. 144 144 - - -
B TOM YHCJIE KOHTAKTHAA 78.2 78.2
padora
3a4. el 4 4

2.2 CTpyKTYypa AUCUMIIIMHBI:
Pacnpenenenue BUa0B yueOHOM pabOThl U UX TPYAOSMKOCTH IO pa3/ieliaM JTUCIIUTUTAHEL.
Paznensl nuctuiuivHel, u3yyaembie B 8 cemectpe (ounas ¢popma)

AynuTtopHas Breay
Ne HaumeHnoBanue pasnenos YAMTOP TOpHAas
paborta
pabota
JI I13 JIP CPC
1 2 4 5 6 7
1 OCHOBHBIE TIOHATHS METOOB pPa3/IeICHUS U 4 - 4 4
' KOHIICHTPUPOBAHUS
2 DKCTpaKLus KaKk METOJ] pa3/iejieHus] U KOHLeHTpupoBanus |12 |- 36 25
3. CopOI1noHHBIE METOTBI KOHIICHTPHUPOBAHUS 6 - 4 20
4. ®dusnueckre U THOPUIHBIE METOIBI pa3/IeIICHUS 2 - 4 16,8
Hmozo no oucyunnune: 24 - 48 65,8

[Tpumeuanwne: JI — nexnun, 113 — npaktudeckue 3anstus / cemuHapsl, JIP — maboparoprsie 3austus, CPC
— caMocCTosTeNbHas paboTa CTyIeHTa

2.3 Copep:xaHue pa3aesoB IUCHUIVIMHBI:
2.3.1 3aHsATHSA JEKIIHOHHOI0 THIIA.

dopMa TeKyLIero

Ne HaumeHnoBanue pasjena Conepxanue pasaena KOHTPOITS

1 2 3 4

1. OcHoBHble oHATUS |OOMmasi  xapakTepucTUKa MeToJoB  pasneneHus | KoHTponbHas
METOJIOB pa3/ielieHHs U |KOHIIEHTpHPoBaHus. OCHOBHbIE MNOHATHUS: pa3zelieHHE, pabora,
KOHIIEHTPUPOBAHHUs. |KOHLCHTPHPOBAHHE (otHOCHTENBHOE M abcomroTHOE),| JlaGopaTopHas
DKCTpaKLKs Kak MeToz|BBIACICHHUE. Knaccudukaruss MeTomoB pasieleHus | pabora

KOHLICHTPUPOBAHUS 110 YHCITy KOHTAaKTHPYIOIIUX (a3, 1o
arperaTHOMy  COCTOSIHUIO ~ KOHTAaKTUpyROUIHX  (a3.
KonnuecTBennsie XapaKTePUCTUKU IPOLIECCOB
pasjencHuss W KOHIEHTPUPOBAHUS:  KOI(PPHUIMEHT
pacmpezneneHusi, CTeNeHb W3BJIeUeHUs, Ko3(pduImueHT
KOHIIGHTPUPOBaHUS 1 KodpuimeHT pazaeneHus.

pasjencHus u
KOHILICHTPUPOBAHMSI.

OCHOBHBIC  OTPEACIICHUS: DKCTPAKIUSA, OKCTPAreHr,
JKCTPaKT, PEIKCTPAKLUA, PEIKCTPATCHT, PEIKCTPAKT.
OCHOBHBIE 3aKOHBI U KOJMYECTBEHHBIE XapaKTEPUCTUKU
JKCTPAKIINH. Pacuer KOJIM4JecTBa 3KCTpaKIIHii,
HEOOXOMMMBIX MJIS ITOJHOrO0 M3BICYCHUS KOMIIOHEHTA B

opranmdeckyo (asy. Koncranta skctpakmuu. Twurmbl




AKCTPATUPYIONINXCS COSNUHEHMH (KiIaccuuKanus 1o
10.A. 3onoroBy). BiusiHre KUCIOTHOCTH BOAHOU (a3kl,
KOHIICHTPAI[UM pearcHTa, KOHCTAHTBI PACIPEEICHUs U
KOHCTaHTHl  JWCCONMAIMM  pPEareHra, KOHCTaHTHI
YCTOWYMBOCTH M KOHCTAHTHI pacIipeieeHnsT KOMITIeKca,
KOHKYPUPYIOIIUX peakiii B BOAHON (a3e, CoJeii-
ANEKTPOJIUTOB, KOHIEHTPAIIMH 3JIEMEHTA, TEMIEPATYypPHI,
pactBoputens Ha skcrpakiuio BKC. Xapakrepuctuka

OCHOBHBIX OKCTPAKIIMOHHBIX PEAarcHTOB

2. |CopOrronHbie MeTOAb|OCOOCHHOCTH COPOLIMK KaK METOAa KOHICHTpupoBaHus.| JlabopaTopHas
KOHIIEHTPUPOBaHMs |XapPAKTECPUCTHKA COPOEHTOB, TPeOOBaHMA K HHUM. pabora
KoHuenTpupoBanue B cTaTHYECKOM M JHUHAMHUYECKOM
pexxume.  Heopranmdeckue — cOpOCHTBI:  OKCHJBL,
THIPOKCUIBI MeTaJuloB. OCOOEHHOCTH MPaKTHUYECKOTO
HCTIONB30BaHHUS.
Cunternueckue WOHHUTHL [IpuMepbl HCTONB30BaHUS
KOMIUTIEKCO0Opa3yomux COpOEHTOB ISl BBIJEICHUS WU
KOHIIGHTPUPOBAHUSI HEOPTaHMYECKHX M OPraHUYeCKUX
coenvHeHM. [lonyueHne nonuMepoB ¢ MOJIEKYIISIPHBIMU
OTIICYATKAMH. Bymaxnast xpomarorpadusi-
BO3MOXHOCTH , TIPUMEHEHHE.
2.3.2 3aHATHS CEMUHAPCKOI0 THUIIA
3aHATHS CEMHUHAPCKOI'0 TUIIA — HE IPELyCMOTPEHBI
2.3.3 JIabopaTopHble 3aHATHS.
dopma TeKyIero
No HammenoBanue mabopaTopHBIX paboT p yi
KOHTPOJIS
1. DKCTPaKIMOHHO-(POTOMETPUIECKOE OTIpe/ielieHIe aHHOHOAKTHBHBIX BELICCTB Otuer no
(ITAB) B mouBe nabopaTtopHOH
pabote
2. | DKCTPaKUHOHHO-()OTOMETPHYECKOro OlpeiesieHe HHHKa ¢ 1-(2-mupuania3o)-2- Otuer no
HadTOIOM nabopaTtopHOH
pabote
3. OKCTPaKUNOHHO-(OTOMETPHUIECKOE OIIpeie/IeHIE aHNOHOAKTHBHBIX BELIECTB Ortuer no
(ITAB) B BozIE nabopaTtopHOH
pabote
4. KoHueHnTpupoBaHne MUKPOKOJIMYECTB HHUKENS W3 NPUPOTHBIX BOZ Ha Ortuer no
MOHHUTE METO/IOM TOHYILIHMX YacTUL] C TOCIEIYIOIM (OTOMETPUUECKUM nabopaTopHOH
OIpEelIeJICHUEM HUKEIA ¢ JUMETUIITITHOKCUMOM pabore
5. KoHueHnTpupoBanre MUKpOKOJIMYECTB kKeJe3a U3 MPUPOAHBIX BOA Ortuer no
COOCOMK/ICHHEM C KapOOHATOM KaJIbLMA U MOCIIEAYIONIUM KOJOPUMETPHIECKUM | J1aOOPATOPHOIA
OIpeieJICHUEM Kelie3a C CYJIb()OCAIUITNIOBOM KHCIOTOM pabote

2.3.4 IlpuMepHasi TeMaTHKA KyPCOBBIX padoT (MPOEKTOB)
KypcoBbie paboTs! (IPOEKTHI) — HE MPELYCMOTPEHBI




2.4 TlepeueHb Y4eOHO-METOAMYECKOr0 oOecrmedeHHs] [JIA CaMOCTOATEILHOW pPadoThl
00y4YaIoIUXCsl M0 TUCHUILINHE (MOYJIIO)

[lepeuens yueOHO-METOAMYECKOTO 0OecTeUeH S AUCIHUIIHHBL 10
Ne Bux CPC BBITIOJTHCHHUIO CAMOCTOSITEIIEHOM paboThI

1 2 3

1 |[Ipopabotka yueOHOro |MeTomuuUecKue pPEKOMEHOAIMA K OpraHu3alud  ayAUTOPHOH W
(TEeopeTHIECKOTO) BHEAYIUTOPHOM (CaMOCTOSTENIFHON) padOTHl CTYIACHTOB: METOIUICCKUE
Marepuaia ykazanus / coct. T.I1. Cropoxkenko, T.b. IlounHok, A.B. becmanos, H.B.

Jloza. — Kpacnopmap: Kybanckwuii roc. yH-T, 2018. 89 c.

2 |BomomHeHue MeTtoandyeckue PpEeKOMEHAAUWMH K OpraHu3aludl  ayIuTOpPHOM U
WHAWBHTY aTEHBIX BHEAyIUTOPHOU (CaMOCTOSATENBHOM) pabOTHI CTYyIEHTOB: METOINYECKIE
3aJlaHuI ykazanus / coct. T.I1. Cropoxenko, T.b. [lounnoxk, A.B. becnanos, H.B.

Jloza. — Kpacnopmap: Kybanckwuii roc. yH-T, 2018. 89 c.

Y4eOHO-METONYECKHe MaTepHalibl I CaMOCTOSATENBHON paboThl 00ydJaromuxcs W3 dYHciIa
WHBAJIMJOB M JIMII C ONPaHUYCHHBIMA BO3MOXKXHOCTSIMHU 370poBbs (OB3) mpemocraBistorcs B Gopmax,
aJlaNTUPOBAHHBIX K OFPAHUYCHUSAM UX 3J0OPOBbS U BOCIPUATHS UH(DOPMAIIUY:

Jta v ¢ HapymeHUsIME 3pEHUS:

— B [Ie4aTHOH opMe YBEIMUCHHBIM MPUPTOM,

Jiist a1 ¢ HapyIICHUSIMH CITyXa:

— B IIeYaTHOH (opme,

— B popMe 3IEKTPOHHOTO TOKYMEHTA.

Jiist i1 ¢ HapyUICHUSIMH OTIOPHO-IBUTATEILHOTO anmapara:

— B IIeUaTHOH (opme,

— B popMe IEKTPOHHOTO IOKYMEHTA,

3. Oopa3oBaTe/IbHbIE TEXHOJIOTHHU

Konnu
Bun 3anstus Hcnosb3yeMble MHTEPAKTUBHBIE
Cemectp €CTBO
(JI, TIP, JIP) o0Opa3oBaTenbHbIe TEXHOJIOTHU
4acoB
8 JIP Becenrl, pa3zdop curyanuii, paboTa B MajbIx 26
rpynmnax,
Hmoeo: 26

Jlekuun TpeACTaBISIOT co0OM  CHCTEeMaTHYECKHEe O0030pbl OCHOBHBIX 3aKOHOB HAayKH O
OpPraHUYECKUX pearcHTax, IPUMEHSIEMBIX B aHATUTUICCKON XHUMHUH.

Ha nabGopaTtopHbix paboTax BBIMOTHIECTCS JAOOPATOPHBIA TMPAKTHKYM IO TeMaM Kypca,
MOJICIIUPYIOTCS OCHOBHBIC TIPOIIECCHI W H3Y4YalOTCS B XOJA€ OSKCIEPUMEHTA 3aKOHOMEPHOCTH WX
nporekanusi. OHM TPOBOAATCS B JAaOOpaTOpUsAX, OCHAIIEHHBIX BCEM HEOOXOJUMBIM (ITOCYJIOH,
peaKTHBaMH H CIielHalbHBIM 000pynoBaHueM). JlabopaTopHbie pabOTHI MPEAOIAraloT UCIIOJIL30BAHNE
MHOXECTBAa B3aWMOCBS3aHHBIX M B3aUMHO-JOMOJHSIONUX METOJIOB, HAMpaBICHHBIX HA [IHPOKOE
B3aUMOJICHCTBUE CTYJCHTOB HE TOJBKO C MpENojaBareieM, HO U JIPYr ¢ JAPYroM U Ha JOMHUHHPOBaHHUE
aKTUBHOCTH CTYJICHTOB B mpoliecce oOyueHus. YacTh J1TaOOPaTOPHBIX PabOT MPOBOAUTCS B (opme
o0cyxeHust mpoOIeMsl , pabOThI B MaJIBIX IPyMIax.

Jluckyccust CTpOUTCSI HA OCHOBE IMAJIOTHYECKOro OOIIEHHS YYaCTHUKOB B IpoLiecce 00CYKICHHS
U paspelieHHss TEOPETUYECKUX M MPaKTHYecKuxX mpodseM. CTyneHTaM mpesiaracTcs CpaBHUTH U
MPOaHAIM3UPOBATH BAPHAHTHI MMPOBEICHUS SKCIIEPUMEHTa, BBICKA3aTh CBOE MHEHHE, 33]1aTh BOIIPOCHI.

Onpoc CTyIeHTOB TMPOBOAMTCS Ha Ja0OpaTopHBIX pPabdoTax IO HTOraM BBIIOJHEHHUS
J1a00PaTOPHOTrO MPAKTUKYMA.

Jdus Wil ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH  3JIOPOBBS  NPEIyCMOTPEHA OpraHU3aIus
KOHCYJIbTalli C UCTIOJIb30BAHKEM 3JIEKTPOHHOM MOYTHI.



4. OueHoYHbIE cpeacrBa AJisd TEKYHIEro KOHTPOJHA YCHIEBACMOCTH H HpOMe)KYTO‘lHOﬁ
aTTeCTaliuu

DoH/JI OLIEHOYHBIX CPEJCTB I MPOBEAeHUs TEKYIel aTTecTaluu

Texymmii KOHTPOJIb OCYLIECTBISIETCS MpenojaaBaTeeM, BeIylUIMM NpPaKTUYECKUE 3aHATHS Ha
OCHOBE BBIIIOJTHEHHUS CTYJICHTaMH JOMAIIHUX 3aJaHUi M Ja00opaTopHOro mpakTHKyma. Jjsi mpoBeneHus
TEKyIIero KOHTPOJII HCIHOJB3YIOTCS cieaytoume (GopMbl KOHTPOJS: OMpPOC, 3alluTa J1abopaTOPHBIX
paboT, KOHTPOJBHBIE PaOOTHI.

OueHouHBIC CpeACTBA JUISI WHBAJIWIOB M JIMI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 30POBBS
BBIOMPAIOTCS C yIETOM UX WHANBHIYaTbHBIX MCUXO(QU3HIECKUX OCOOCHHOCTEN.

— Tpu HEOOXOJMMOCTH WHBAalUAaM W JIMIAM C OTPaHWYECHHBIMH BO3MOKHOCTSIMU 310POBBS
NPEIOCTABISIETCS TOTIOIHUTEIBHOE BPEeMs AJIs MOATOTOBKU OTBETA Ha SK3aMEHE;

— TIpU TIPOBEICHHWU TIPOIEAYpPHl OLCHWBAHMSA PE3yIbTaToB OOYYEHUS WHBAIHMIOB M JIHI C
OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbsI IPEAyCMaTPUBACTCS HCIIOJIb30BaHUE TEXHUUYECKUX CPEACTB,
HEOOXOTUMBIX UM B CBSI3U C MX MHIUBHIYaTbHBIMUA OCOOCHHOCTSIMH;

— TP HEOOXOIMUMOCTH Ul OOYYaroIIMXCs C OrPaHHYCHHBIMH BO3MOKHOCTSMH 3I0POBBSI U
MHBAINIOB MPOLEAypa OLCHWBAHMS PE3YNIbTATOB OOYYEHHS 10 JUCIHUIUIMHE MOXKET MPOBOAUTHCS B
HECKOJIbKO 3TaloB.

[Mpouenypa oueHWBaHHS pPE3yJbTATOB OOYYCHHS WMHBAIMAOB W JIMI C OrPAaHWYCHHBIMU
BO3MOKHOCTSIMH 37I0POBbSI 10 AUCIHIUIMHE (MOYJII0) MPEeTyCMaTpUBaeT MPEJOCTaBICHHE HHPOPMAIIUU
B (hopMax, aanTHPOBAHHBIX K OTPAHIMYCHHSM HX 3I0POBbSI U BOCHPUSATHS UHPOPMAIIHH:

s muu ¢ HapylLLIEeHUsIMU 3pEHMUS:

— B IIeYaTHON (opMe YBEITMYEHHBIM MIPHQPTOM,

— B (hopMe INIEKTPOHHOI'0 JJOKyMEHTA.

Jnst man ¢ HapyLIeHUsIMU ClTyXa:

— B IIeYaTHOH (opme,

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA.

Jist mn ¢ HapyIIeHUsIMU OIIOPHO-ABUTATEIILHOTO anapara:

— B IIeYaTHOH (opme,

— B (hOpMe IITEKTPOHHOTO JJIOKYMEHTA.

IIpumeps! 3a1anmii 1 3a7a4 B KOHTPOJILHOM padoTe
Tema «@u3nyeckre ¥ rHOPUIHBIE METOABI AHAJIN32)

1 Kaxoii 00beM opraHuveckoi (asbl (IKCTpareHTa, COJACPKAaIIero KapuioByH0 KHCIOTY) HEOOXOIMMO
B3ATh 171 TOro. YT06bI He 99% n3BIeYs K0GanbT u3 1 M° ero aMMHMavHOro pacTBopa, cogepkamero 1r/i
Co?". KakoBa OyJeT ero KoHueHTpamus B opranudeckoii gpase? (Deo B 9TuX ycnosusax pasen 4000.)

2 HaBecky oOpa3siia maccoit 2,355rt, cogepxamero NarSOs, pactBopuiu B 100 My ARCTHITUPOBAHHON
BOJIbI. ANTMKBOTHY!O YacTh 10,00 mut mpomycTuim yepe3 cioii karnonura B H'- ¢popme. Ha tTutpoBanue
amoata mouwio 10,25 ma 0,1550 M pactBopa ruapokcuzna Hatpus. PaccumraiiTe mnpoueHTHOe
coiepkaHue cyibdara HaTpus B oOpasIe.

3 OnuiuTe BUbl B3aUMOJICHCTBUS MKy COPOTHBOM M COPOCHTOM?

4.2 ®oH1 OLIEHOYHBIX CPECTB IJI MPOBeIeHUsI MPOMEKYTOUHOI aTTecTalun
HTOroBBIif KOHTPOIH OCYIIECTBIIsIECTCS B hopme 3adeTa . OTieHKka 3HAHWUN 110 JUCITUIUTHHE «MEeTObI
pas3jesieHus] ¥ KOHLIEHTPUPOBAHUS B XUMUK» Ha 3adere mnpemanojaraeT aup(epeHInpPOBaHHbBIA OIXO0/
K CTyICHTY, y4eT €ro WHIWBUAYAIbHBIX CIIOCOOHOCTEH, CTENEHH YCBOSHHS M CHCTEMAaTH3AIlNH
OCHOBHOTO TIOHATUHHOTO armapara, 3HaHUi y4eOHOTO Kypca, YMEHHUs JellaTh JoKa3aTelbHbIC BBIBOABI U
0000menust. OneHNBaeTCs He TOJIBKO IIyOMHA MTOHMMAaHUS OCHOBHBIX MPOOJIeM y4eOHOW JAUCHUIUIMHEI,
HO ¥ YMEHHUE UCIOJIb30BaTh B OTBETE MPAKTUUECKUN MaTEpHall.



Bomnpocsl k 3auety

(mpuMepHBIH NepeYyeHb BOIPOCOB)

1. OcHOBHBIEC METOMBI pa3ACiCHUS U KOHLUEHTPUPOBAHUS, WX POJb B XWMHUYECKOM aHaju3e, BEIOOp M
oneHka. CoueTaHue METOAOB pa3JielieHuss M KOHIGHTPUPOBAHMS C METOJAaMHU OIpEeNICHUS;
ruOpugHple MeTonbl. Pa3meneHue COMOCTaBUMBIX KOJIMYECTB JJIEMEHTOB U OTAEIECHHUE MAaJIbIX
KOJINYECTB OT OOJIBIIMX.

2. OpHocTyleHYaThle W MHOTOCTYIICHUYAaThle MpPOLECChl pas3meneHus. KoHCTaHTHI paclpeneicHus.
Koadpdumment pacnpenenenus. Cremens usBneuenus. Daxtop paszenenus. KosddunumeHnt
KOHIIEHTPUPOBAHUS.

3. Teopernueckue OCHOBBI METOAOB. 3akoH pacmpeneneHus. Kiaccudukamus 3KCTpakIMOHHBIX
npoueccoB. CKOpOCTh  3KCTpPAaKIUHM. THIBI 3KCTPAKIUOHHBIX CHUCTEM. YCJOBHS 3KCTpPaKIUH
HEOpPraHWYEeCKMX U  OpraHuveckux coeauHeHuil. Peskcrpakius. Ilpupona u xapakTepucTHKa
9KCTPAreHToB.

4. Pa3nenenue >1€MEHTOB METOAOM 3KCTpakiuu. OCHOBHbBIE OpraHMYECKHE pEareHTHl, HCIIOJIb3yEMbIE
IUId pa3feNieHHus 3JEMEHTOB METOIOM 3KCTpakuuu. CeNneKTHBHOE pa3lelieHHE 3JIEMEHTOB METOIO0M
nmonbdopa OpPraHMYECKUX pacTBopuTenied, wusMeHeHue pH BomHo#  ha3bl, MacKUpOBaHHS U
neMackupoBaHus. [IpuOops! At SKCTpaKLUH.

5.IlpumeHeHne HEOPraHMYECKUX M OPTaHMUECKHX PpEeareHToB i ocaxkaeHus. CrocoObl pa3leseHus
MyTeM YCTaHOBIICHHMSI Pa3UYHBIX 3HaueHWi pH, o0pa3oBaHUs KOMIUIEKCHBIX COCJUHECHUH U
NPUMEHEHUS] OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuil. ['pynmnoBele peareHThl U MpedbsBIseMble K
HUM TpeOOBaHUs.

6. XapaKTepHCTHKH MaJOPacTBOPUMBIX COCIAMHEHHH, HawOoJee 4YacTo HCHONB3YEMBIX B aHaJM3e.
KoHueHTpupoBaHuEe MUKPO3JIEMEHTOB.

7.Bbymaxnast xpomatorpadus. MexaHuzmbl pazgenenus. [loxBmxknble ¢as3el.  [IpenmyiectBa U
HEIOCTaTKH.

8. TonkocnoitHas xpomarorpadusi. Mexanusmel paszaencHusi. CopOeHTsl U moaBwkHbIe (aszpl. ObnacTH
MPUMEHEHUS.

9.Copbumsa, mexanusMbl  copObumu. CopOeHTbl, BUABL. AKTHBHblE yrid. VIOHOOMEHHMKH |
XeJIATO00pa3yIoIIMe COPOCHTHI HA OPraHUYECKON MaTpuile. XellaToo0pa3yroIine COPOCHTHI.

10. KpemHe3éMbl 1 XUMHUYECKH MOAM(PHULIUpPOBaHHBIE KpeMHE3EMbl. Heopranuueckue COpOCHTHI.

11. Juctnnsaaua. Auctiwusinust B BeICOKOM Bakyyme. Otronka. JInodunbHas cymka. Cyxas U MOKpas
MuHepanu3aius. Bo3ronka (cyoimmumarusi).

5. IlepeyeHb OCHOBHOW M [OMOJHHUTEIbHOW Yy4eOHOW JMTepaTypbl, HEOOXOAUMOM /s
OCBOCHMS AUCHMIIIMHBI (MOTYJIS)

5.1 OcHoBHas1 TuTEpaTypa:
1. Mocksun JI.H., PonuakoB O.B. MeTo/ipl pazfienenust 1 KOHIEHTPUPOBAHUS B AaHATTUTHYECKON XUMUH.
— W “Uarennexr”. 2011. — 348 c.
2. AHanmuTHYeCcKas XUMUS: YIeOHUK IS CTYACHTOB BY30B. T. 2 : MeTOoIbI pa3ieeHus BEIIECTB U
ruOpUHbIe MeTOIbI aHanmu3a / nof pen. JI. H. MockeuHa ; — M. : Akagemusi, 2008. — 300 c.
3. AHanuTH4eckas XUMHUs : Y9eOHHK JUIsl CTYIeHTOB By30B : B 3 T. T. 3 : Xumuueckuii aHanus / of pe.
JI. H. MocksuHa ; — M. : Akagemus, 2010. — 365 c.
4. Jleiikun H0.A. Ou3HKO-XMMHYECKHE OCHOBBI CHHTE3a TIOJMMEpPHBIX copOeHToB. M: bunom.
JlaGoparopus 3nanuit. — 2011. — 414c.

5.1.2. DyIeKTpOHHBbIE U3JaHNS OCHOBHOI JIUTEpPaTypbl:

1. SAromosckwuii B. 1. Ancopbuus — M. : BUHOM. JlaGoparopus 3Hanuii, 2015. — 216 c.

5.2 JlonosiHMTe/ILHASI JIMTEpaTypa:



1. CoBpeMeHHbBIE METOBI aHAUTHYEeCKOH XuMuun / M. OTTo ; tiep. ¢ HeM. oA pea. A. B. Napmaria. - 3-¢
m3n. - M. : Texaocdepa , 2008. - 543 c.
2. Maiictpenko B.H., Kmoer H.A. Oxosoro-aHaliuTHUeCKUH MOHHUTOPUHI CTOWKHMX OPraHWYECKHUX
sarpsiauTeneil. — M.: BUHOM. JlaGopatopus 3nanmii, 2004. — 323 c.

5.2.2. DjeKTpOHHBbIE U31aHNUS JOMOJHUTEIbHOM JIUTEPATYPHI:

1. Hpyros 10.C., Ponun A.A. — IIpo6omoAroToBKa B 3KOIOTHYECKOM aHATN3E | MPAKTHUECKOE
pykoBoacTBO- M. bunowm, Jlabopatopus 3nanuii, — 2013. — 855¢.

6. Ilepedyenbr pecypcoB HH(OPMAINHOHHO-TEJEKOMMYHUKANMOHHON ceTn «MHTepHeT»,
HEO00XOTUMBIX /IJIsl 0CBOEHUS AUCHMUIIMHBI (MOAYJISA)
WWWw.scopus.com, bubnuorpaduueckas u pedepatuBHas 6a3a JaHHBIX Uil OTCIICKUBAHUS
OUTHPYEMOCTH CTaTeH, OMyONMKOBAaHHBIX B HAYYHBIX U3AaHUIX

WWW.SCIFUS.COM, Crieirai3npOBaHHAs TOUCKOBAs CUCTEMa HAay4YHOM MH(OpMAIHN

7. MeToaunyeckne yKkazaHus Ui 00y4aomuXxcs M0 0CBOCHHUIO AUCIHUIIUHBI (MOTYJIs)

B ocBoeHUM AMCHMIUIMHBI MHBAIUAAMHU U JIMIAMH C OTPAaHMYCHHBIMUA BO3MOXHOCTSMH 3JI0POBbS
OonplIoe 3HAUYEHHE HMMEEeT WHAMBHAyallbHas ydeOHas pabora (KOHCYNbTAallMM) — AOMOJHHUTEIBHOE
pa3bsiCHEHHE y4eOHOTO MaTepHaa.

WupuBupyanbHbple  KOHCYNBTAlMM [0 TOPEAMETY  SIBISIOTCS  BaXHBIM  (PaKTOpOM,
CIOCOOCTBYIOIIMM MHIMBHyaTH3alUN OOYUYCHUS M YCTAHOBICHHIO BOCHHUTATEILHOTO KOHTAKTa MEXIY
nperoaBareieM M OOy4YaromMMCs HMHBAJIUIOM WIM JIMIOM C OTPAaHHMYCHHBIMH BO3MOXKHOCTSIMH
3/I0POBBSL.

MeTtoanyeckue peKOMeHIALUU CTYAeHTAM 10 OPraHU3AUUM M3YYeHUs] U CHUIIIMHbI
«Cop0Ouus M IKCTPAKIUS B AaHATUTHYECKOH XHMHUI
VYcnemHoe OCBOGHHE AMCLMIUIMHBI MPEAIOaraeT akTHBHOE, TBOPUECKOE YYacTHE CTYICHTA
MyTeM TUITAaHOMEPHOMU, TTOBCEAHEBHON paOOTHI.
PaboTta ¢ KoHCIIEKTOM JIeKIMii

[IpocMOTpuUTE KOHCHEKT cpa3y MOCIE 3aHATUH, OTMETHTE MAaTEPHAal KOHCIIEKTA JIEKIUI, KOTOPBIA
BbBI3bIBACT 3aTPYAHCHUA IJId ITOHUMAHMUA. TTonwITaliTech HAaWTH OTBETHI Ha 3aTpyAHUTCIIBHBIC BOIIPOCHI,
UCIIOJIb3YSl PEKOMEHIyeMYIO JIUTepaTypy. Ecian caMocTosTenbHO HE yaanoch pa3o0paThcsi B MaTepuarie,
chopmynupyiiTe BONpockl W OOpaTHUTECh 32 MOMOLIbI0 K MNPENOJaBaTENI0 Ha KOHCYJIbTALUH HIIH
Onroxaifiei JeKunu.

PCI‘y.HHpHO OTBOAMTE BPEMA IJIA ITOBTOPCHUA HpOfI):[eHHOFO Marcpuaia, IMpoBEpsaA CBOU 3HAHUA,
YMC€HHA U HABBIKU 11O KOHTPOJIbHBIM BOIIPOCAaM.

BbInosHeHne J1a00paTOPHBIX padoT

Ha 3ansaTum momyuute y TpenogaBatelsi rpaduK BBITIOTHEHUS Ja0opaTopHbIX padoT. Ilepen
NOCENICHUEM  JIa0OpaTOpUHM HM3YYUTE TEOPHUIO BOINPOCA, MPEANOIaraeéMoro K HCCIEIOBaHHIO,
O3HAaKOMBTECh C PYKOBOJCTBOM IO COOTBETCTBYIOIIEH paboTe M IOArOTOBBTE MPOTOKOJ IPOBEICHUS
paboThl, B KOTOPBIi 3aHECHTE:

— Ha3BaHHE PabOTHI;

— 3aroToBKH T36J'II/III IJIsA 3aII0JIHCHHU A OKCIICPUMCHTAJIbHBIMU JaHHBIMUA Ha6HIO)IeHPII>i;

— YpaBHEHHS XUMHUYECKHX pEaKIHi TMpeBpalleHuil, KOTOpble OYyAyT OCYIIECTBIEHBI IPH
BBITIOJTHCHUH SKCIICPUMCHTA,

— pacyeTHbIe GOPMYJIBL.

OdopmiieHre 0TYETOB JIOJHDKHO ITPOBOUTHCS TTOCIIE OKOHYAaHUs pabOTHI B 1a00paTOpuH.

,ZIHSI IMOArOTOBKM K 3allUMTe OT4YE€Ta CJICAYET IMPOAHAIM3UPOBATh OKCIICPUMCEHTAJIBHBIC
pe3yibTaThl, COMNOCTABUTH HUX C H3BECTHBIMU TCOPCTHUCCKHUMU IIOJIOXKCHUAMNU WM CIPABOYHBIMU


http://www.scopus.com/
http://www.scirus.com/

JTaHHBIMH, 000OIINUTE PE3yNbTATHl UCCICAOBAHNKA B BHJIE BBHIBOJOB IO pabOTE, MOATOTOBHUTH OTBETHI Ha
BOIIPOCHI, PUBOANMBIC B METOAMYCCKIX YKA3aHMIX K BBIITOJTHCHHIO JIJAOOPATOPHBIX PadoT.

Opranu3anusi CaMoCTOSITEJIbHOI PadoThI

CamocrosTenbHas paboTa CTYJICHTOB CBsi3aHA C IUTAHUPOBAHUEM SKCIICPUMEHTA, MPOBEICHUEM
MaTEeMaTHYECKUX pacdyeToB M 0OpabOTKM TOJYYCHHBIX JaHHBIX, NPOPA0OTKONH U MOBTOPCHHUEM
JISKIIMOHHOTO MaTrepHajia W Marepualia YYeOHUKOB, M3YYCHUEM CaMOCTOSTEIBHO HEKOTOPBIX pPa3JeiioB
Kypca, IOJrOTOBKOW K KOHTPOJILHBIM PaboTaM.

[lepedens BOIIPOCOB ISl CAMOCTOSTENTFHOM PAa0OTHI CTYIEHTOB

HaumeHnoBanue pazzienon, TeM

[TepeueHp TeOpEeTUUECKUX BOIPOCOB U UHBIX 3aIaHUH 110
CaMOCTOSITETIbHOM padoTe CTYJICHTOB

OCHOBHBIE TTOHSTHUSI METOJIOB
pazaeneHus M KOHIEHTPHUPOBAHUSI.
DKCTpaKIUs KaK METOJ] pa3ieleHuUs
Y KOHLIEHTPUPOBAHUSI.

Ha3oBuTe OCHOBHBIE CIOCOOBI YCTPAHEHHS MEIIAIOIIErO
BIHMSIHUS KOMITOHEHTOB TPU aHAJHM3¢ CIOXHBIX MO COCTAaBY
00BEKTOB.

UYro Takoe OTHOCHUTEIILHOE u abcomoTHOE
KOHLICHTPUPOBaHUE?
Kaxoit napameTp KOJIMYECTBEHHO XapakTepusyeT

BO3MOXHOCTb pa3lesieHHs ABYX U 00Jjiee KOMIIOHEHTOB?
Kakoit napamerp ucnonb3yercst A1 OUeHKU 3G HEKTUBHOCTH
KOHUEHTPUPOBaHUsA?

DKCTpakKIus Kak METOJ pa3ielIeHus 1
KOHIIEHTPUPOBAHUSI.

HaliTe ompeneneHue CIEOyHONUX MOHITHI: 3KCTpaKIus,
9KCTPAreHT, pa3z0aBUTEIb, IKCTPAKT.

Haiite ompeneneHne MOHITHIO KOAPQPHUIMEHT pa3eiCHUS.
Ykaxure ycloBus pa3felicHus ABYX BewlecTB A u B, eciau
00BeMBI (a3 paBHBIL.

[aiiTe ompenencHue MOHSATUIO CTENICHh W3BJIcUeHUS. Kakum
00pa3oM CTEeMeHb HM3BJICUYCHUS CBS3aHA C KOIPPHUIMEHTOM
pactpenenenus’?

Ha3zoBuTe OCHOBHBIE TUIIBI 3KCTPArUPYIOLIMXCSI BEIIECTB.
Kak 3aBHCHT 3KCTpaKIysi KOMIUIEKCHBIX METAJUIOKHCIOT OT
3apsiza v pa3mMepa aHuoHa?

Kak 3aBHCHT 3KCTpaKuysi KOMIUIEKCHBIX METAJUIOKHCIOT OT
COJILBATUPYIOIIEH CIIOCOOHOCTH 3KCTpareHTa?

CopOInoHHBIE METO/TBI
KOHIIEHTPUPOBAHUS

3aBUCUT JIM CEJNEKTUBHOCTb HOHOOOMEHHHKA OT
€MKOCTH?

Kak m3meHsieTcss cnocoOHOCTh K KaTHOHHOMY OOMEHY IpH
nepexonae ot

OJHOTO BJIEMEHTa K ApyroMy B rpymnmax llepuoandeckoit
CUCTEMBI?

Kak u3mensiercsi cnocoOHOCTh K KaTHOHHOMY OOMEHY TpH
[epexoie OT OJHOrO 3JIEMEHTAa K JpyroMy B TIpyIIax
[Teprnoanueckoit cuctembr?

Kakast cramms mpomecca HMOHHOTO OOMEHa SIBISETCS
mumutupyomei npu Huskux (<0.01 M) u Beicokux (>0.01
M) KoHUEHTpanusx copOoTrBa?

€ro

®dusnueckre U THOPUIHBIE METOIbI
aHaan3a

B uem cymHocTh pacnpenenuTeNbHOW XpoMaTorpaguu Ha
oymare? late onpenencuue Rf.

Kak 0o0HapyXuBaloT U HAEHTH(QUIUPYIOT KOMIIOHEHTHl Ha
OyMa)KHBIX U TOHKOCJIOMHBIX XpOMAaTOTrpaMMax?




HeoOxoauma porpamma MSExcel.

8. IlepeueHb HHQPOPMANMOHHBIX TEXHOJIOTH, WCHOJbL3YeMbIX NPH OCYIIECTBIEHUH
00pa3oBaTeILHOTO MpoIecca Mo AUCHUNIIHHE (MOYJIIO).

8.1 IlepeyeHb HEOOXOAUMOTO MPOTPAMMHOI0 00ecTieYeHHs
st mocTpoeHust rpadUKOB M BBEITIOJHECHUS HEOOXOMUMBIX PAacu€TOB IS Ja0OPaTOPHBIX padoT

8.2 Ilepeyenb MHGOPMANMOHHBIX CIPABOYHBIX CHCTEM:
1. Dnexrponnas oubmuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)/

9. MaTepuaibHO-TeXHHYecKasi 6a3a, HeoOXoAUMas AJI8 OCylIeCTBIeHUsI 00pa30BaTEJIbLHOI0
npouecca no JAUCHUIIUHE (MOLYJII0)

No

Bug pabdot

MartepuanbHO-TeXHUYECKOE O0ecTeyeHne JUCUUTUTUHB (MOIYTIs) U
OCHAILIICHHOCTb

Jlek1IMOHHBIE 3aHATUS

JlekmonHast ayauTopus

JlaGopaTopHbie 3aHATHS

Jlaboparopus, paccuutanHas Ha 10-12 dYenmoBeKk W OCHAIICHHAS
naboparopHoi XUMUYECKOU IIOCY 101, peakTuBamMu u
AHATUTHYECKUM OOOPYIOBaHUEM: BCTPAXHUBATENb JIAOOPATOPHBIA,
ANEKTPOIUIUTKHY, Bechl aHanuThuueckue BJIP 200, Becbl TeXxHUYECKHE
BJIKT-500, mkad cymuibHbIi, MarauTHas Memranka Leki, monomep
«Akcnept-001», horokonmopumerpsr KOK, Leki .

CamocTosTebHas
pabota

CamocrosTenpHast paboTa CTYIEHTOB OCYIIECTBISICTCS B YHTAIBHBIX
3ajgax OubOmmorekn KyOI'Y, 3ane pedepaTuBHBIX IKypHAJIOB,
BhIUUCIUTENbHOM weHTpe KyOI'Y, UurepHeT-lieHTpe, a TaKke
OpyTruX ayAuTOpHsX (PaKylIbTeTa XUMHH M BBICOKUX TEXHOJIOTUH C
BO3MOXKHOCTBIO MOAKIIOYEHUs K ceTd «MHTepHeT» U oOecrieyeHnemM
JOCTyIa B IEKTPOHHYIO MH(OPMALMOHHO-00Pa30BaTEIbHYIO CPELY
OpraHH3alyH.



http://www.elibrary.ru)/

