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1 Hesp u 32724 0CBOEHMS JUCHUILIHHBI (MOTYJIs1)

Leab10 0OCBOCHUS NUCHUIUIMHBI (MOIYJIs) SIBJSICTCSl MOJydyeHUE 3HaHUN 00 OCHOBHBIX (u-
3UKO-XMMHYECKUX XapaKTePUCTUKAX MPHUPOIHBIX U CTOYHBIX BOJI.

3agayamMu OCBOEHUS JUCIHUIUIMHBI (MOAYJSI) SBJSIOTCS O3HAKOMJICHHE C IPHUHILUIIAMU U
OCHOBHBIMH METOJIJaMU CAHUTAPHO-XUMHUYECKOTO aHAJIN3a MPUPOJAHBIX U CTOYHBIX BOJI

2 MecTo IMCHUIJIMHBI (MOAYJIsl) B CTPYKTYpe OCHOBHOM mpodeccHoHaIb-
HOI1 00pa3oBaTeJILHON MPOrPpaMMbI

JlucuMiiimHa OTHOCHUTCS K YacTH OCHOBHOM Mpo¢ecCHOHaIbHOM 00pa3zoBaTelbHON Mpo-
rpaMMebl, popMEpyeMoOl ydacTHUKaMU 00pa30BaTeIbHBIX OTHOIICHU.

JlucuunianHa u3ydaercs B 5 ceMecTpe.

3 [lepedyeHnb MIAHUPYEMBIX Pe3yJabTATOB 00Y4YeHHUsI MO JUCIHUIIHHE (MO-
AYJII0)

[lepeueHb MIaHUPYEMbIX PE3YIbTaTOB 00YUYEHUS MO JUCLHUIUIMHE (MOJYJII0), COOTHECEHHBIX
C IUIAaHUPYEMBIMH pe3yJIbTaTaMHU OCBOECHMSI OCHOBHOM IpodeccroHanbHON 00pa3oBaTeNbHOM Mpo-
rpamMmbl (pOpMHUPYEMBIMU KOMIIETEHIIMAMHU ) M UHAMKATOPaMU MX JOCTHXKEHUS, YCTAHOBJICHHBIMU B
o0miell XapaKTepHCTUKE OCHOBHOW MPOQecCHOHANBbHON 00pa30BaTebHONW MPOTPaMMBI, MPUBEIEH
HIDKE.

B pe3ynbrate 0ocBOCHUS AUCHUTUIIMHBI (MOIYJIS) 00YYarOMIMIACS TOJIKEH:

3HATB:
1) ocHOBHBIE (DPU3HKO-XUMHUUYECKUE TapaMeTPhl I MPOCKTHPOBAHUS CHCTEM BOJOCHAOMKeE-
Hust 1 BogootBenenus — [1K-1, kox unaukaropa — [MK-1.1).

Ymersn:
1) omeHUBaTh OCHOBHBIE (PH3UKO-XHMHUYCCKHE IMapamMeTpbl MPU MPOECKTUPOBAHHH CHUCTEM
BOJIOCHAOKEHHSI U BogooTBeAeH s (Ko kommeTeniun — [TK-1, kox unaukaropa — [1K-1.4).

Biaagern:

1) MeToaMu ompeiesieHHsT OCHOBHBIX (DU3UKO-XUMHUECKUX IMapaMeTpoB IS MPOESKTHPOBa-
HHsI CHCTEM BOJOCHAOKeHHUs M BogooTBeneHus (ko kommnerernuu — [TK-1, kox uxaukaropa — [TK-
1.7).

[TonHbIe HAMMEHOBAHUS KOMIIETEHIIMM M MHJIMKATOPOB UX JIOCTH)KEHUS IPEICTaBJICHBI B
o01ielt XxapakTepucTUKe OCHOBHOI npodeccroHanbHONM 00pa30BaTeIbHON MPOTrPAMMBI.
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4 O0beM U coiep:KaHue TUCUUILTHUHBI (MOTYJIA)

4.1 O0beM AUCHUIJIMHBI (MOAYJIs1), 00b€M KOHTAKTHON M CAMOCTOSITE/b-
HOIl padoThl 00y4aolIerocsi NMpM OCBOCHMH JAUCHUILIMHBI (MOayJisi), GopmMbI
NMPOMEKYTOYHOM aTTeCTAIUM MO JUCIHUILUIMHE (MOIYJII0)
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Ounas popma 00ydeHus
5 c 4 144 16 32 2 0,25 | 93,75
HUroro - 4 144 16 32 2 0,25 93,75
3aounas popma 00ydeHust
5 3 4 144 2 2 6 2 0,25 | 131,75
HUroro - 4 144 2 2 6 2 0,25 | 131,75

YcnoBHbIE cokpatieHus: D — sk3ameH, 34 — 3auet, /I3 — muddepeHpoBaHHbIi 3aueT (3a4eT
c onenkoit), KII — 3ammra kypcoBoro npoekra, KP — 3amuTa kypcoBoii paboThl.

4.2 CogepkaHue JEKIUOHHBIX 3aHATHI

Ounas ¢popma o0yueHus

. TeMbl JeKIIMOHHBIX 3AHATHI

S cemecmp

1-2 |OcHoBHbIE (PU3UKO-XUMHUUECKUE XapPaKTEPUCTUKU MPUPOIHBIX BOJ
3-4 | DU3UKO-XUMHUYECKHE OCHOBHI NMPOIECCOB 00PaOOTKH NPUPOAHBIX BOJI
5-6 |OcHoBHBIE (PU3MKO-XMMUYECKHE XaPAKTEPUCTUKH CTOYHBIX BOJI

7-8 |Du3HKO-XUMHUYECKHE OCHOBBI MTPOIECCOB 00PaOOTKN CTOYHBIX BOJI

3aounas ¢popma o0yueHust

TeMbl JeKIIHOHHBIX 3aHATHH

5 cemecmp
1 |OG30opHast NEKIUs IO OCHOBHBIM (PU3UKO-XUMHUUYECKUM XapaKTePUCTUKAM MPUPOTHBIX U
CTOYHBIX BOJT

4.3 ConepkaHue NPaAKTUYECKUX 3aHATHI

Ounas ¢popma 00yueHus
3aHATHS yKa3aHHOTO THUIIa HE MPEAyCMOTpPEHBl OCHOBHOI mpodeccroHalbHON 00pa3oBa-
TEJIBbHOHN IPOrPAMMOM.



3aounas ¢gopma o0yueHust

Ne .
w/n TeMbl NPAKTHYECKUX 3AHATHH
5 cemecmp
1 |O630p Temaruku u cTpykTyps! PP
4.4 Conep:xanue J1adDOpaTopHBIX padoT
Ounas ¢popma o0yueHus
Ne
w/n HaumeHoBaHusi 1a00paTOPHBIX padoT
S cemecmp
1. |[KauecTBeHHBIN aHAJIN3 MUHEPAIBbHBIX IPUMECEHN BOJIBI.
2. |OpraHoJienTHYECKUEe CBOMCTBA PAa3IUMYHBIX 00PA3IIOB MTUTHEBOW BOJIBI.
3. |OmnpenencHue o01meii U CBOOOHOM MIETOIHOCTH BOJIBI.
4. |[ToreHmoMeTpudeckoe onpezencHue pH pa3mndHbIX TpoO BOJBI.
5. |OnpenencHue )KEeCTKOCTH 00Pa3IlOB BOIBI.
6. |OnpeneneHue NepMaHTaHATHON OKUCIISIEMOCTH 00pa3IOB MUTHEBBIX BOJ.
7. |OnpeznencHue coAepKaHUs B BOJIE PACTBOPEHHOTO KUCIOPO/A.
8. |OnpeneneHus conepKaHus B BOJIE OCTATOYHOTO XJIOPA.
9. |DOTO31EKTPOKOIOPUMETPUUECKOE ONPECTICHHE COJIEpKaHNs B BOJIE HOHOB XKeJe3a.
10.|®0TO3IIeKTPOKOIOPUMETPHUIECKOE OTIPE/ICTICHNE COACPIKaHUS B BOAE PA3IINIHBIX (hOPM
a3ora.
11. KoHIyKTOMETPHUYECKOE OTIPE/ICIICHNE CTENICHH MUHEPATH3aIUN BOIBL.
12.|Onpenenenue coaepxkanus cynb(aroB B BOJE.
13.|Omnpenenenne conepkanus Cyab(OUIOB B BOJIE.
14./CniocoObI BbIpakeHUs COAep KaHUsl pAaCTBOPEHHOTO BELIIECTBA B PaCTBOPE.
15.|O0mmuii KOHTPOJIb aHATTU3a BOJIBI 110 YKBUBAJICHTHOMY COJIEP>KaHUIO MOHOB.
16./O0mMii KOHTPOJIb aHAIN3A BOJIBI 110 CYXOMY (IZIOTHOMY) OCTaTKy.
3aounasi gopma o0yueHust
Ne
u/n HaumeHnoBaHus j1abopaTopHbIX padoT
S cemecmp
1. |Onpenenenue oOIeit 1 CBOOOTHON MIETOYHOCTH BOJIBI.
2. |OmnpeneneHune >KeCTKOCTH 00paslioB BOJBI.
3. |DPOTOIIEKTPOKOIOPUMETPUIECKOE ONPEICIICHIE COJIEPYKAHHS B BOJIC HOHOB Kelle3a.

4.5 Conep:kaHue KIMHUYECKUX MPAKTHYECKHUX 3aAHATHI
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3aHATUS YKAa3aHHOTO THIIA HE MPEIYCMOTPEHBI OCHOBHOH mHpodeccruoHanbHONW 00pa3oBa-

TEJIbHOW MpOrpaMMON.

4.6 Conepskanue caMOCTOATEIbLHOM padoThl 00y4ar0IIerocs
Ounas popma 00yueHusn

Ne .
u/n Buabi u popMbl camocTOATEILHOM PadoThI
5 cemecmp
1 |IIpopaboTKa JEKIIMOHHOTO MaTepraja
2 |llogroroBka K 1a00paTOPHBIM 3aHITHIM
3 |Bemonnenue PI'P
4 |[TogroroBka K 3K3aMEHY
3aounas gopma o0yueHust
Ne .
u/n Buabl u popMbl camoCTOATEILHOMH Pad0OThHI
S5 cemecmp
1 |IIpopaboTka JEKIIMOHHOTO MaTepuaa
2 |[lonroroBka K 1a00paTOPHBIM 3aHITHSIM
3 |Bemonnenue PI'P
4 |[TogroroBka K 3K3aMEHY

5 Cucrema ¢QopMUpPOBaHHSI OLEHKH Pe3yJbTATOB O0y4YeHHUs IO JTUCLH-

njuHe (MOIYJII0) B paMKaxX TeKYIIero KOHTPOJS YCIeBAaeMOCTH H MPOMeEKYyTOY-
HOIi aTTecTalMi 00y4YaIoIIerocst

Ounas ¢popma 00y4eHuUs1

MeponpusiTusi TeKyliero KOHTPOJIsl yCleBaeMoOCTH MaxkcumaabHoe
U MIPOMEKYTOUYHOM aTTecTalMu 00y4aroerocs KOJIM4eCTBO 0aJ110B
5 cemecmp
. |OuennBaemasi yueOHasl 1eATEJIbHOCTD
[IepBb1it .
.. |[o0y4aromerocs:
PYOEKHBIN v
[TocenieHune JIEKUMOHHBIX 3aHITHI 10
KOHTPOJITh
T . BrinonHenue nabopaTopHbIX padoT 20
eKYLIHH
yi Htoro 30
KOHTPOITh
OnennBaemasi ydaeOHasi AeATEJIbHOCTD
yCIIEBAEMOCTH . s
Bropoii |00y4aromerocs:
pyOexubIi [[locenenue TeKIIMOHHBIX 3aHATHI 10
KOHTPOIIb |BbInosHeHue 1abopaTopHbIX paboT 20
Hroro 30
[TpomexyTou- |DK3aMeH 40 (100%)
Hasl aTTeCTaIUs

*B cJIydac OTKasa 06yqaromer 0Cs OT PE3YJIbTATOB TCKYIICTO KOHTPOJISA YCIICBAECMOCTH

3aounas ¢gopma o0yueHus

MeponpusiTusi TeKyIero KOHTpoJisi ycreBaeMoCTH MakcumaibHoe
U MPOMEKYTOYHOM aTTecTalu 00y4anmerocs KOJIHYeCTBO 0aJ1710B

5 cemecmp




MeponpusTHS TEKYLIEr0 KOHTPOJISI YCIIeBAE€MOCTH MakcumanbHoe
U MPOMEKYTOYHOI aTTecTalu 00y4aouerocs KOJIMYECTBO 0aJIJIOB
. |OunenunBaeMasi ydueOHasi 1eITeJIbHOCTD
[TepBriit :
.. |[o0yualonerocs:
pyOexHbIN =
TTocerenue IEKIIUOHHBIX 3aHATHHA 10
KOHTPOJTb
T . BrimonHenue nabopatopHsIx paboT 20
eKYIIUH
yi Hroro 30
KOHTPOJIb

OHeHI/IBaeMaﬂ yqeﬁnaﬂ HECATECJIBbHOCTD

yCIIEBAEMOCTH . /
Bropoii |00y4aromerocs:
py6exnsriii [[locenieHne JIEKUMOHHBIX 3aHITHI 10
KOHTPOIIb |BrInosHeHue 1abopaTopHbIX paboT 20
Wtoro 30
[TpomexxyTou- |DK3aMeH 40 (100%)

Hasl aTTecTanus
* B cirydae oTka3za o0y4arolerocsi OT pe3yJbTaToB TEKYIIETr0 KOHTPOJIS YCIIEBaEMOCTH

IIIxaja COOTBEeTCTBHA OIIEHOK B CTO0AIILHONM M aKaJeMHYeCKOH cHCTeMAaXx olle-
HUBAHUS Pe3yJIbTATOB 00yUeHHs 0 JUCHUILINHE (MOXYJII0)

CucreMa oneHHBAHHSA
pe3yJabTaToB 00y4YeHust
CrobajuibHas CUCTEMA OLICHUBAHUS 0-39 40 - 60 61 -80 81 —-100
AKaJieMHY€ecKasi CHCTEMa OLIEHUBAaHUS
(ax3ameH, nuddepenpoBanHblii 3auet, | Heynosne- | YaosneTrso-
3aIUTa KypcoBOTO MPOEKTA, TBOPHUTEIHHO | PUTEIHHO
3aIuTa KypcoBoi paboThl)

Ouenku

Xopouio OTnn4HO

6 Onucanme MarepuaJIbLHO-TEXHUYECKOH 0a3bl (BKJIKOYAsi 000py10BaHUE H
TeXHHYECKHE CpeacTBa 00ydeHHs ), He0OXOAUMOM AJIf1 OCyllecTBIeHusT 00pa3o-
BATEJbHOIO0 NMPOLECCA M0 JUCHUILIUHE (MOIYJII0)

Jlnst ocyiecTBiIeHUsT 00pa30BaTeNBHOIO IMpolecca Mo AMCHUIUIMHE (MOAYIN0) Tpedyercs
ayJIUTOpUSl OCHAIIEHHAsI BUJIEONPOEKTOPOM, KOMIIBIOTEPOM (HOYTOYKOM) M HACTEHHBIM WJIU Iepe-
HOCHBIM 3KpaHoM. J[71s1 mpoBeieHns 1abopaTopHBIX paboT TpedyeTcs 1abopaTopusi XUMHUH BOJIBI.

7 IlepeyeHb OCHOBHOM M IONOJHHMTEIbHON Y4eOHOM JUTEPATypPbl, HEO0XO0-
JAUMOI 1JI1 OCBOCHUS TUCHMILIMHBI (MOxyJist) (MOIYJIs1)

7.1 OcHoBHasI JINTEpPaTypa

1. BopoOreB, A.®. O6mas 1 HeopraHuveckas XUMus : yaeOHUK Juis By30B:B 2 T. T.1.
Teopernueckue ocHoBbl xumun / A.D.Bopobres [u np.]|;noxn pea.A.d.BopodreBa .— M. :
Axanemknwnra, 2004 .— 371c. : un. — (YueOnuk ans By30B) .— ISBN 5-94628-129-1 /B
nep./ : 320.00

2. BopoObeB, A.®. O61mas 1 HeopraHudeckas XUMuUs : y4eOHHK JUTs By30B:B 2 T. T.2.
XuMHu4ecKue CBOMCTBa Heoprannyeckux Bemects / A.D.BopoObes [u mp.];mox
pen.A.@.BopobseBa .— M. : Akanemknura, 2007 .— 544c. : un. — bubnuorp.B KOHIIE KH.
— ISBN 5-94628-256-5 /B ep./ : 419.99

3. Akcenos C.W. Bona u ee poib B peryasiiui OMOJOTMYECKUX MPOIECCOB [ DIEKTPOHHBIN
pecypc]/ AkcenoB C.M.— DnexTpoH. TeKCToBbIE JaHHBIe.— MockBa, MxeBck: PerynspHas


http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=4464&TERM=%D0%92%D0%BE%D1%80%D0%BE%D0%B1%D1%8C%D0%B5%D0%B2,%20%D0%90.%D0%A4.%5B1,1004,4,101%5D&LANG=rus
http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=4464&TERM=%D0%92%D0%BE%D1%80%D0%BE%D0%B1%D1%8C%D0%B5%D0%B2,%20%D0%90.%D0%A4.%5B1,1004,4,101%5D&LANG=rus
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U XaoTuueckas quHamuka, 2004.— 212 ¢.— Pexum nocryma:
http://www.iprbookshop.ru/16507.— DBC «IPRbooksy, o mapoiio

7.2 JlonosiHUTEILHAS JIUTEPATYpPa

1. HUpuaros, A.JI. XuMus BOABI 1 MEKPOOHOJIOTHS : YI€OHUK [T CpejI.criell.yue0.3apeneHuit /
A.J.LBuaToB,B.N.Mano .— M. : UHOPA-M, 2006 .— 218c. : min. — (Cpennee
npod.obpazoBanue) .— bubnuorp.B konue kH. — ISBN 5-16-002421-2 /B nep./ : 64.24

2. Boponos, F0.B Y4eOHoe mocoOue yisi CTYJASHTOB 3209HOTO OTACICHUS (aKyIbTeTa
"Bonocuabxenue u BomoorseneHue" (111 kype 6 cemectp : yuebd.mocodue st By30B /
Mock.roc.ctpout.yH-T;}O.B.Boponos [u ap.];mox o6m1.pen.FO.B.Boponosa,A.JI.FiBuatoBa
— M. : ACB, 2005 .— 576c¢. : un. — bubnuorp.s konue kH. — ISBN 5-93093-369-3 :
264.00

8 Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHON ceTH

«HTEepHET», HEOOXOAMMBIX /IS OCBOCHUS IUCHMILIMHBI (MOAYJIsA) (MOXYJIs)

1. Onexmponnwviti vumanvroui 3an “bBUB/IHOTEX” : yuebnuku aBTopoB Tynl'Y mo Bcem
JTMCIUILTHHAM. - Pexxum moctyma: https://tsutula.bibliotech.ru/, mo mapouto.- 3ara. C skpana

2. OBC IPRBooks yauBepcanbHas 6a30Basi KOJUICKIMS U31aHui.-Pexum pocrymna:
http://www.iprbookshop.ru/, mo mapouo.- .- 3ari. ¢ sKkpaHa

3. Hayunas DnekrponHnas bubnauoreka eLibrary — OubmroTeka JeKTPOHHOMN MEPUOTUKH,
pexum gocrtymna: http://elibrary.ru/ , mo mapoutto.- 3ari. ¢ skpaHa.

4. HDOb KubepJlennnka Hay4Has >IEKTPOHHA OHMOIMOTEKA OTKPBITOTO JIOCTYIIA, PEXKUM
nocryma http://cyberleninka.ru/ ,ceo60aHbI.- 3ari1. ¢ 3KpaHa.

5. Enmnoe okHO pocTyna Kk 00pa3oBaTelbHBIM pecypcaM: mopTai [ DIeKTpOHHBINH pecypc]. -
Pexxum noctyma : http: //window.edu.ru. - 3ari. ¢ skpaHa.

9 IlepeyeHb HMH(MOPMALNMOHHBLIX TEXHOJOTHHA, HEOOXOAMMBIX ISl OCY-
IIEeCTBJIEHNUSI 00Pa30BATEJIbHOI0 MpoIlecca Mo JUCHUIINHE (MOIYJII0) (MOAYJII0)

9.1 IlepeyeHbr HEOOXOAMMOIO €KErOHO OOHOBJISIEMOI0 JMUIEH3MOHHOTO U
CBOOOJIHO PACNIPOCTPAHSIEMOI0 NMPOrPaAMMHOI0 oOecrnedyeHusi, B TOM 4YHCJIe OTe-
YECTBCHHOI'O IMIPOU3BO/ICTBA

1. TexctoBsiii pegakTop Microsoft Word;

2. Ilporpamma 1iy1st pa®OTHI ¢ eKTpoHHBIMU TaOuIamMu Microsoft Excel;

3. [Iporpamma noaroroBku mpeseHtanuid Microsoft PowerPoint

9.2 IlepeueHb HEOOXOAUMBIX COBPEMEHHBIX NMPO(eCCHOHAIBHBIX 0a3 TaH-

HbIX U MH(POPMALNOHHBIX CIIPABOYHBIX CHCTEM
CoBpemenHsble npodeccroHaNbHbIE 0a3bl JaHHBIX U MHPOPMAIIMOHHBIE CIIPABOYHBIE CHCTE-
MBI HE TPEOYyIOTCS


http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=4464&TERM=%D0%98%D0%B2%D1%87%D0%B0%D1%82%D0%BE%D0%B2,%20%D0%90.%D0%9B.%5B1,1004,4,101%5D&LANG=rus
http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=4464&TERM=%D0%92%D0%BE%D1%80%D0%BE%D0%BD%D0%BE%D0%B2,%20%D0%AE.%D0%92%5B1,1004,4,101%5D&LANG=rus
https://tsutula/
http://www.iprbookshop.ru/
http://elibrary.ru/
http://cyberleninka.ru/
http://window.edu.ru.-/

