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IHosicuuTenbLHAA 3aMHCKA

O0beM OUCIUILIMHEL 3 3.€.
Pe3ysabTarsl 00ydeHUs MO AMCHUILIMHE (MOYJIIO), COOTHECEHHBIE C UHAMKATOPaAMHU
JOCTH>KEHUS] KOMIIETEHIIMH, YCTAaHOBJICHHBIMH  00pa30BaTeIbHON MPOrpaMMOii

KomMnerenmun

HNuaukaropsl
JOCTHKEHUS
KOMneTeHum“a1

Pe3yabTarbl 00yyeHus no
AUCHMILINHE (MOYJIIO)

TIK-1-1. Criocoben
TUTAHUPOBATh PadOTy
U BBIOMpATh
aJIeKBaTHBIC METOIBI
pelIeHUs HayYHO-
HCCIICIOBATEIBCKIX
3a/1a4 B BRIOpAaHHOU
00/1aCTH XMMUH,
XUMUYECKOH
TEXHOJIOTHH WITH
CMEXHBIX C XUMHUEH
HayKax

IK-1-n-1. CocraBnser
o01Mii Ian
HCCIIEAOBAHMS U
JleTabHbBIE TIIaHbl

OTJENbHBIX CTaIUN

K-1-u-2. Beidupaer
3KCHepHMCHTaJIBHBIC nu
pacyeTHO-TEOPETUICCKUE
METOJTBI PETICHUS
MOCTaBJICHHOM 3a4auu
HCXO0OdA N3 UMCHOIIIUXCS
MaTepHUaIbHBIX U
BPEMEHHBIX PECYPCOB

I K-3-n. Ciocoben
Ha OCHOBE
KPUTHYECKOTO
aHajn3a pe3ysbTaToB
HUP u HUOKP
OLIEHUBATh
TIEPCIIEKTUBEI UX
MPaKTUYECKOTO
MIPUMEHEHUS U
MPOJOJDKEHUS paboT
B BBIOpaHHOI
00/1aCTH XMMUH,
XUMHYISCKOMN
TEXHOJIOTHH WU
CMEKXHBIX C XUMHUEN
HayKax

MK-3-n-1.
Cucrematusupyer
rH(pOpMAaITHIO,
nojgydeHnyto B xone HUP,
aHaJM3UPYET €€ U
COTIOCTABIIAET C
JTUTEPaTypPHBIMH JaHHBIMU
MK-3-u-2. Onpexnensier
BO3MOXKHBIE HalpaBlICHUS
pa3BuTHA paboT
MEPCIEKTUBbI
MPaKTUIECKOTO
MPUMEHEHUS TTOTyYEHHBIX
pe3yIbTaTOB

3uamo:

—  (pUBHKO-XMMHYECKUE OCHOBBI METO/IOB
(T.€. 3a cueT yero NPOUCXOIUT
pasesieHue U KOHIIGHTPHPOBAHUE ), HX
JIOCTOWHCTBA M HEIOCTATKHY;

— CIIOCOOBI peanu3alii MeTojia 1
KOHKPETHBIC TIPUMEPBI;

— crnenupuIecKrue 0COOCHHOCTH
paccMaTpuBaeMbIX criocoOOB pas-
JICTICHHS U KOHIICHTPUPOBAHHUS U
JOCTHTacMbIC B HUX METPOJIOTHUECKHE
MIOKA3aTelNH.

Ymemon:

— TPOBOJHUTH CPABHHUTEIBHBINA aHATH3
Pa3IMYHBIX METOJIOB

Bnaoembs:

— TCOPETUYCCKUMH OCHOBaAMU
Pa3IMYHBIX KJIACCOB METOJIOB
pasjiencHus U KOHIICHTPUPOBAHUS, B
TOM YKCJIe METOJIOB, OCHOBAHHBIX HA
o0Opa3oBaHHMU HOBOM (ha3bl U HA
pasnuyuu B Mex(pazHoM
pacnpe/ielieHHH, METOI0B
BHYTPHU(A30BOr0 pacrpeaeacHus;

— HaBBIKaMH BBIOOpa o0nacTei u
00BEKTOB aHAIN3A, [T KOTOPBIX 3TH
METOJIbI MOTYT OBITh UCTIOJIb30BAHBI;

Conep:xaHue TMCHMILINHBI (MOYJIs1)
Monayas 1. Beenenue. PazgesieHue 1 KOHHEHTPHPOBAaHHE B AaHAJTUTHYECKOM XUMMHU
OCHOBHBIE IOHATHS: MUKPOKOMITOHEHT, (MHUKPOXJIEMEHT, CJIE/Ibl JJIEMEHTOB)
MaKpOKOMITOHEHT (MaTpHU1Ia), pa3/ielieHne, KOHIIEHTPUPOBaHUE, A0COIIOTHOE KOHIIEH-
TPUPOBAHUE, OTHOCUTENIBHOE KOHIIECHTPUPOBAHUE, IPYNIIIOBOE KOHIIEHTPUPOBAHUE,
MHAMBHUAYaJIbHOE KOHIIEHTpUpoBaHue. KomnuecTBeHHbIE XapaKTepUCTUKHU pa3/ieNieHus U
KOHIICHTPUPOBAHUS: CTENIEHb U3BJICUEHUS, KOOPPHUIIMEHT KOHIEHTPUPOBAHUS,
Kod(duIMeHT pazenenus. MecTo U poiib pa3feneHus: 1 KOHLIEHTPUPOBAHUS B aHATU3E:
CTaJusl MPOOOIIOATOTOBKH, IPSIMbIE U THOPUIHBIE METO/IBI.

Knaccudukanus MeTo10B pa3ieneHns U KOHIICHTPUPOBAHUsI; METO/1bl, OCHOBAHHBIE Ha
00pa30BaHUM HOBOH (ha3bl; METObI, OCHOBAaHHBIE HA PA3TIMYHOM paclpeleIeHu!
BEILIECTBA MEXy pa3IMUHbIMU (pa3aMu; MeM-OpaHHbIE METO/IbI; METO/IbI

1 o . .
Vkaszvisaromes uH()uKaI’I’IOpbl 0ocmudiceHus. KomnemeHyuu, 3aKpenjieHHvle 3a oanmnou Oucuunﬂuuou (Man/ZEM)




BHYTpH(]a30BOro pacrpeneneHusl.

[TocranoBka 3afaun: TpeOOBaHUS K METOAMKE, COITOCTABICHNE METOJIOB.

Mopayasb 2. IKCTpaKIIHOHHOE pa3ieieHre 1 KOHUIEHTPUPOBaHHe

Posnb 3kcTpakiuy B aHamuTHYECKOW XUMUU. OCHOBHBIE IOHATHUS KUAKOCTHON
AKCTPAKLUU: SKCTPAKINA, HcuepIibiBaeMas (oTaaromas) ¢asa, papunar, SKCTpareHr,
pa30aBUTEIIb, SKCTPAKT, PEIKCTPAKIIUSA, PEIKCTPAreHT, peaKcTpakT. KonnyecTBeHHbIE
XapaKTEPUCTHKH SKCTPAKIIMOHHBIX MPOLIECCOB: CTENEHb ((PaKTop) 3KCTpaKIHH
(u3BNEeUYeHUS ), KOAPHUIMEHT KOHIICHTpUPOBaHus, (pakTop obdorameHus), KodhGuiueHT
pas3zesieHusl.

CriocoObl IpoBEEHUS HIKCTPAKLIMU: TepHoAnYecKast (IpocTas) SKCTPAKIIMS,
HETpepbIBHAS SKCTPAKIIMS, SKCTPAKIIMOHHAS XpoMaTorpadusi, IPOTUBOTOUHAS
9KCTPaKLUsA. DHEPreTUKa SKCTPAKIIMOHHBIX IIPOIIECCOB: KAYECTBEHHOE PACCMOTPEHNE
(rupparanusi, coJibBaTaIts, AUCCOLMAIIHS, SHTPONUIHEIN (akTop), pa3oBoe paBHOBECHE,
XMMHUYECKHE MOTEHIMAJIbl, CTAHIAPTHOE COCTOSIHUE, 3aKOH JEHCTBYIOIUX Macc.
Knaccugukamus 3KkCTpaKIIMOHHBIX MPOIECCOB: (PU3HUECKOE pacipeiesieHHe,
KaTHOHOOOMEHHAas! KCTPAKIMs, aHHOHOOOMEHHAsl SKCTPAKLUs, KOOPAHUHALMOHHAS
AKCTPAKIMS, SKCTPAKLIUS CMECSIMHU 3KCTPAreHTOB. TUIIHYHBIE SKCTPAreHTHI.
HerpanuimoHnHble METO/IbI )KUAKOCTHOM 3KCTPAKLMU: KUJIKOMEMOPaHHOE
KOHLEHTPUPOBAHNE, MULIEJUISIPHOE KOHLIEHTPUPOBaHUE, KOHLEHTPUPOBAHUE B
Tpexda3HbIX CUCTEMAX.

Mopayasb 3. DiieKTpoXUMHUYECKHE MeTO/Abl KOHUeHTpupoBaHus. CopOLHOHHbIE
MeTO/1bl KOHIEHTPHUPOBAHUSA

DnekTpoBbienenne (3akoHbsl Dapazesi, TOTEeHIIMOCTATUYECKUIM U TajbBaHOCTATUYECKUN
PEKUMBI), IEMEHTALM, IEKTPOKMHETHUECKUE METO/Ibl, IBOMHOM 3JIEKTPUUECKUN CIIOM,
anekTpodopes (Pa3sHOBUIHOCTH, B TOM YHCIIE KaWJLISIPHBIN 31IeKTpodopes),
AIIEKTPOIAAIIN3, DIEKTPOOCMOC.

OcHOBHBIE TOHATHS cOpOIMH (agcopOius, abcopOIHs, KanuUIsIpHas KOHACHCAIHS,
du3ndeckas agcopouus, XxeMocopouus), PU3NKO-XMMUYECKHE 3aKOHOMEPHOCTH
copO1uu, sHEpreTrka aacopoumu (nmorennuan Jlennapa-Jxonca, MEXMOIEKYISIPHBIC
cuiiel Jlonnona u 'amakepa), nzotepmsl agcopounu (JIaurmiopa, BT u @peitanuxa),
BU/JIbI COPOEHTOB (OKCH/IbI, OKCUTHAPATHI, CYIb(QUIHbIE COPOECHTHI, IHAaHO(PEpaTHbIE
COpOEHTBI, OpraHMYeCKre HOHUTHI, KOMITJIEKCOOOpa3yIolHe (XenaTHble COPOSHTHI).
Mopnyas 4. XpomaTtorpadus

Knaccugukaius no arperaTHoMy COCTOSHUIO U OCHOBHBIE XapaKTEPUCTHUKH ra30BOM
(ra30:kMIKOCTHAs M ra3oTBepaoQa3Has) 1 )KUIKOCTHON (KUIKOCTHO-KUIKOCTHAS,
AKHUJIKOCTHO-TBepA0oda3Hast U )KUJKOCTHO-TeneBas) xpomarorpaduu. Kiaccuduxanus no
MEXaHHU3MY B3aUMOJEHCTBUS (pacnpeaenuTenbHasl, acopOloHHas, HOHOOOMEHHas,
IKCKJII03UBHAs, ad(puHHAs, OCaAUTENbHAs, KOMIIJIEKCOOOpa3oBaTenbHasl,
JKCTpakinoHHast). OCOOEHHOCTH SKCTPAKIIMOHHON XpomaTorpaduu, KpuBbIe
AIIIOUPOBAHUS, ONPE/IECICHUE 10 HUM CTETIEHH CEIeKTUBHOCTH, KO (UIEeHTa
pacrpezeneHus; J0CTOMHCTBA U HEIOCTATKH.

Mopayas 5. MeToabl KOHIEHTPHMPOBAHHUS HA OCHOBE 00pa30Ba-HUA HOBOH (a3bl.
Huble MeTOABI KOHIEHTPHPOBAHUS

OcaxxaeHne 1 coocakJieHue (TUIBI 0CaIKOB, ocaauTenn). HampasneHHas
KpUCTAJIIIM3alus M 30HHAA TU1aBKa. [IpobupHas miaBka.

Juctunnsanus, pekrudukarnus (pa3oBele AuarpaMmbl, ypaBHeHue Penes), oTroHka mnocie
XUMHUYECKHUX MpeBpalieHnii, ¢aoranus (CMayuBaeMoCTb, IEHHAs!, MacJsHas MJIEHOYHAas
dotanuu. MeTopl IEHHOTO (aICOPOLIMOHHOTO KOHIIEHTPHUPOBAHHUSA).

3. Ilepevenb yueOHO-METOANYECKOT0 O0ecneYeHHsl T CUMILTUHBI (MOYJIs1)
- MyJbTUMEIUIHBIC TPE3CHTAIMOHHBIC MATEPHAJIBI 0 UCIUTLTIHE (MOTYJIIO)
MIPEACTABICHBI B 31eKTpoHHOM Kypce B DM1IOC MAY;



- METOJIMYECKUE YKa3aHUs K BBITIOJHEHUIO JTA00PATOPHBIX MPECTABICHBI B 3JIEKTPOHHOM
kypce B OUOC MAY;

- METOJIMYECKUE MATEPUAITBI IJIsl 00YyYAIOLTUXCSI 0 OCBOSCHUIO JUCIIUILINHBI (MOIYJIs)
MpeAcTaBiIeHbl HA oduimanbHoM caiite MAY B pazaene «MHbopmarus o o0pa3oBaTeIbHBIM
mnporpamMmam, B TOM YHCJIE aJalTUPOBAHHBIM.

4. ®oH/1 OLIEHOYHBIX CPEICTB M0 JUCHHUILINHE (MOAYJIIO)
SIBnisieTcst OTNENIbHBIM KOMIIOHEHTOM 00pa30BaTelIbHOM IpOorpamMMsl, pa3paboTad B Gpopme
OTAEIBHOrO JOKYMEHTA, BKJIIOYAET B ceOs:
- IIepeueHb KOMIIETEHIUH C yKa3aHMEM 3TaroB UX (JOPMUPOBAHMS B IIPOLECCE OCBOCHUS
JUCLUIUIAHBL (MOZYJIfA);
- 3aJJaHMsI TEKYLLEro KOHTPOJIS;
- 3a/1aHUs IPOMEXKYTOUHOM aTTeCTalluy;
- 3aJ]JaHMsI BHYTPEHHEHN OLIEHKU KauecTBa 00pa30BaHuUs.

5. IlepeyeHb OCHOBHOI U JONOJHUTEIbHOI Y4eOHOIi JuTepaTyphl (MeUaTHbIC U3/IaHUs,
AJIEKTPOHHbIE YUeOHbIE U3/1aHUA U (WIJIN) PECypPChI AIEKTPOHHO-OMOIMOTEUHBIX CHCTEM)

OcHosnas numepamypa:

1. AHanuTthueckas XuMmus: y4eOHHMK Ui By3oB. B 2 ku. K. 2. Dusuko-xumuyeckue
meTo el ananmu3a / B. T1. Bacwibes. - 2-e u3j., nepepad. u joim. - Mocksa: Ipoda, 2003,
2002. - 384 c.

2. AnanuTtHyeckas XUMUsS: COOPHUK BOIPOCOB, YIPaKHEHUH W 3a1a4: y4eO. mocolue ams
By30B / B. I1. Bacunbes, JI. A. Kouepruna, T. JI. Opnosa; moz pex. B. I1. Bacunsesa. - 3-
€ u31., cTep.; 2-e u3., nepepad. u goim. - Mocksa : [Ipoda, 2004, 2003. - 320 c.

3. AHanuTudeckas XuMus : yueOHUK Juist By3oB. B 3 1. T. 2. MeTozpl pa3zieneHus BeLecTB
u rubpunneie Meroasl ananuza / [W. I'. 3enxeBuu u np.]; mox pexn. JI. H. MockBuHa. -
Mocksa: Axkagemus, 2008. - 299, c.

4. Mocksun, JI. H. Metoas! pa3aeneHuss 1 KOHIIEHTPUPOBAHUS B aHAIMTUYECKON XUMUU /
JI. H. Mocksumn, JI. T'. Ilapunsina. - Jleannrpan: Xumus, 1991. - 256 c.

Jlonoanumenshan numepamypa:

5. Orro, M.CoBpeMeHHbIE METO/1bl AaHATUTHYECKON XUMUH (B 2-x Tomax). T. 2 / M. Orro;
nep. ¢ HeM. ot pea. A. B. N'apmama. - Mocksa: Texnocdepa, 2004. - 281 c.

6. BBenenue B MUKpOMAacIITaOHYIO BEICOKOI((EKTUBHYIO KUJIKOCTHYIO XpoMaTorpaduro:
nep. ¢ auri. / nopg pea. J. Mcun. - Mocksa : Mup, 1991. - 240 c.

7. Xpomatorpaduueckre METO/IbI aHalIu3a [ DIEKTPOHHBIN pecypc]: yueoHoe mocooue / E.
B. ITamxoBa, E. B. Bonocosa, A. H. lunynsa [u ap.]. — DNEKTpOH. TEKCTOBBIE JaHHBIE.
— CraBponosb: CTaBponoibCKui rocyaapCcTBEHHbIN arpapHblid yHuBepcuteT, AIPYC,
2017. — 59 c. — 2227-8397. http://www.iprbookshop.ru/76128.html

6. IIpodeccnonanbHblie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHBIC CHCTEMbI

1. http://chemistry-chemists.com/Uchebniki.html

2. XuMmus: HOBOCTH Hayku http://chemport.ru/

3. Poccuiickuii XMMMKO-aHaIMTHYECKUH TIopTasl http://www.anchem.ru
4. http://moya-shkola.info/

5. http://knigozilla.ru/9266-analiticheskaja-khimija..html
6

7

8

9

http://www.nofollow.ru/detail 106408.htm

Anamutnueckas xumusa B Poccun http://www.wssanalytchem.org/default.aspx
http://anchem.ru/

http://chemexpress.fatal.ru



http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/
http://www.iprbookshop.ru/76128.html
http://chemistry-chemists.com/Uchebniki.html
http://chemport.ru/
http://www.anchem.ru/
http://moya-shkola.info/
http://knigozilla.ru/9266-analiticheskaja-khimija..html
http://www.nofollow.ru/detail106408.htm
http://www.wssanalytchem.org/default.aspx
http://anchem.ru/
http://chemexpress.fatal.ru/

7. IlepedyeHb JHMIEH3HMOHHOIO M CBOOOJHO PACHPOCTPAHSAEMOr0 NPOrPAMMHOIO
o0ecrneyeHusi, B TOM YHCJIe 0Te4eCTBEHHOr0 POU3BOICTBA

1) Oghucuwiii nakem Microsoft Office 2007
2) Cucmema onmuyeckozo pacnosnasanus mekcma ABBYY FineReader

8. Odecneuenue 0OCBOCHHUA NMCHUILIMHBI JUI ¢ HHBAIUAHOCTHIO 1 OB3

OOyuaromuecs U3 ynciia HBAMHA0B U Jnil ¢ OB3 obecreynBaroTCs IeYaTHBIMA U (VIIH)
3JICKTPOHHBIMH 00pa30BaTEIbHBIMH peCypcaMu B opMax, aanTUPOBAHHBIX K OTPAHUYCHUSIM
WX 3]J0POBBAL.

9. MaTepuaabHO-TEXHUYECKOe ofecreyeHne JUCHUIIUHBI (MOAYJIs1) TIPE/ICTABICHO B
npunoxkenuu k OIIOIT «MaTtepuanbHO-TEXHHUECKHUE YCIOBHS peanu3aliui 00pa3oBaTenbHON
IPOTPaMMBI» M BKIIFOYAET:

- yueOHbIC ayTUTOPHH JJIsl TIPOBEIICHHSI YUCOHBIX 3aHATHIA, TIPEAYCMOTPEHHBIX
POTPaAMMOI MaruCTpaTyphl, OCHAIIEHHBIE 000PYI0BaHHEM M TEXHUYECKIMHU CPEACTBAMHU
oOy4eHus;

- MOMEUICHUS JJIsl CAMOCTOSITEIILHON paboThl 00yJarOIUXCsl, OCHAIICHHBIE
KOMITBFOTEPHON TEXHUKOHN C BO3MOYKHOCTBIO MOAKIIIOUCHHS K ceTH «IHTepHET» U obecrieueHueM
JIOCTYTIA K 3JIEKTPOHHOM MH(POpMAIIMOHHO-00pa3oBarenbHol cpene MAY;

He nomyckaercst 3aMmeHa 000pyIOBaHHUs €r0 BUPTYAIbHBIMU aHAJIOTAMH.

10. Pacnpenesienune Tpy10eMKOCTH IO BUAAM Y4eOHOM JesITeJIbHOCTH
Tabnuua 1 - Pacnpenenenue Tpy10eMKOCTH

. Pacnipenenenue Tpya0eMKOCTH TUCIMIUIAHBI (MOJIYJISI) TIO
B yqe6H01/12 dopmam 06yueHus
JIeSITeTbHOCTH Ourias
Cemectp Bcero uacos
1
Jlexkuun 10 10
IIpaxTrueckue
3aHSATHUS
JIaGopatopHsble 12 12
paboThI
CamocrosiTenbHas
paborta 50 50
IloaroroBka x
IIPOMEXYTOUYHON 36 36
aTTeCTaluu
Bcero yacos
0 JUCHHUILINHE 108 108
/ 13 HUX B popme
MPaKTHYECKOM 22 22
IOJITOTOBKH

@DopMBbI TPOMEKYTOUHOM aTTECTAIIMHN U TEKYIIEr0 KOHTPOJIS




OK3aMeH

3auer/3aueT ¢
OLICHKOH

KypcoBas pabota
(poekT)

KomnnuecTBo
pacdeTHo-
rpagu4ecKkux padboT

KommuecTBo
KOHTPOJIBHBIX
pabor

KomnnuectBo
pedeparon

KomngectBo scce

Ilepeyenn Ja6opaTopHbIX padoT mo popmMam 00ydeHHu st

Ne
Tembl 1a00paTOpHBIX padoT
m\n
1 KOHLIGHTpI/IpOBaHI/Ie MHKPOKOJIMYCCTB aJIFOMHUHUA U KCJIC3a U3 ITPUPOJHBIX BOJ
" | aKcTpakiyed 8—OKCUXUHOIMHOM C TOCIEIYIOUIMM (POTOMETPUUECKUM OIpeIeIEHUEM
) DKCTpaKLIMOHHO—(OTOMETPUYECKOE ONPEEICHUE MEAU U3 IIPUPOIHBIX BOJ
" | AMATUIAUTHOKApOaMaTOM CBHHIIA
3 Onpenenenue cenekTuBHOCTH MoHNTA KV -2-8 110 M3BI€UYEHNIO HOHOB MEH (B
" | AMHAMHYECKUX YCJIOBHUSX)
KoHuenTprupoBanre MUKpOKOJINYECTB JKeje3a U3 MPUPOJHBIX BOJI COOCAXKIEHUEM C
4. | xapOOHaTOM KaJbllMs U MOCIEAYIOIINM KOJIOPUMETPHUUECKUM OIpPEIeICHHEM JKeTle3a ¢
CyIb(OCATUIIUIOBON KHUCIOTOM




