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O6bem muctumianHsl 4

IlosicHuTeILHAA 3aMHCKA

3.C.

HUCCIENOBaHUs IIPU PELICHUH
npodeccuoHambHBIX 3a1ad.

IIpoueCcCoB n IIPUMCHSCT
OCHOBHBIC 3aKOHbI XUMUHU

1. PesyabrTarhl 00y4YeHHMs IO AUCHUILIMHE (MOIYJIIO), COOTHECEHHBIE C HMHIMKATOpaMU
JOCTUKEHHS] KOMIIETEHIIMM, YCTAHOBJIEHHBIMU 00pa30BaTeIbHON IPOrpaMMoii
Komnerenuun HNuauxaTopsl Pe3yabTaTsl 00yyeHus 1o
JOCTHIKEHM ST AUCUHUIIMHE (MOIYJII0)
KOMIIeTeHIM i
OIIK-3. Cnocoben | Komnereniuss peanusyercs B | 3uamo:
MPUMEHSTh yactu «Cnocoben npumersmp | — 0a3oBble TOHATHA W 3aKOHBl XHMUH,
COOTBeTCTByIOHH/Iﬁ q)I/ISI/IKO' Memoabl ananusa,.. 3aKOHOMEPHOCTHU XUMUYCCKHUX IPOIECCOB;
MaTeMaTU4YECKUl anmapar, meopemudecKoco ul— 06].[II/IG MPUHIUIIBI CUCTEMATU3AlINU U
METOIBI aHaTH3a u | oKcnepumenmanvrozo MpEaACTaBJICHUSA I/IH(i)OpMaHI/II/I,
0COOEHHOCTH MpeAcCTaBJICHUA JaHHBIX
MOJICIIMPOBAHWS, uccne0o8anusi npu  peuleHuu i
d)eCCMOHaijHblx 3adaq» XUMHUYECKOI'0 OKCIICPHUMCHT,
TCOPETUHCCKOro u | 1po " | — npaBuma o6paGoTkm M ohOpMIIEHHMS
3KCIIEPUMEHTAIBHOTO WN-3onks  JIeMOHCTPUDPYET | yesvnpraron paGoTs:;
IIOHNUMAaHHEC XUMHWYECKUX

— TexHHUKy Oe3omacHOCTH mpu pabore B
XMMHUYECKOH J1a00paTopuy;

— OPOBOJUTH UCCIIEAOBAHUA 110 3a/ITaHHBIM
METOAUKAM U aHAJIM3HUPOBATH PE3YJIbTAThI
IKCTIEPUMEHTOB,;

— IPOBOAUTH MPOCTHIC XUMUYCCKHUE OIIbITHI
1o npeajiara€MbiM METOANKAM; ITPOBOIUTH
CTaHJApTHBIC H3MEpeHHs, 00pabaThIBaTh
pe3yabTaThl AKCHEPUMEHTa; IUIAaHUPOBATh
OKCIEPUMEHT Ha  OCHOBE  aHaJIu3a
JUTEPaTYPHBIX AAaHHBIX, aHAJIU3UPOBATh U

00001IaTh  pe3yNnbTaThl  AKCIIEPUMEHTA,
(hopMynupoBaTh BHIBOABL.

Ymemp:

- ompemenATb  NPOXYKTHl  PeaKuui
HEOPTraHWYEeCKUX BEIIECTB 10 H3BECTHBIM
UCXOIHBIM  BEINECTBAM;  BBINOJHATH
UCXOIHbIE BBIYHCIICHMS, UTOT'OBBIE
pacueTel; CaMOCTOATENBHO padoTaTh C

yueOHOM W CHpPaBOYHOW JUTEPATYpOM IO
HEOPTaHMYECKOM XUMHH, 0a3zaMH aHHBIX
10 XUMHH,

Bnaoembu:

— 0a30BBIMM  HABBIKAMU  IIPOBEICHUS
XHUMUYECKOTO 3KCIEPHMEHTa M METOAaMHU
oopMIIeHHS ero pe3yabTaTOB;

— HaBBIKAMH MPOBEACHUS HCCIEAOBaHMI
TI0 33/IaHHBIM METOINKAM,

— HaBbIKaMH pPabOTBI B XHUMHYECKOH

nmabopaTopun c peaKTHBaMu "
(br3HIeCKUMH YCTaHOBKaMH c
COOIOICHIEM HOpM TEXHUKH
Oe3omacHOCTH ® TpeOOBaHWI  OXpaHBI

Tpy/Zia B 1a00OpaTOPHBIX YCIOBHSX;
— HaBBIKaMH O(OPMIICHHUs TabOpaTOPHBIX
OTYETOB.




2. Copaepxanue JUCUUIIMHBI (MOLYJIfA)

Tema 1. Beenenue. Ilpeamer, 3amaun U 3HaUeHHE TUCLUIUIMHBI « XUMHsD. OCHOBHBIE 3aKOHBI U
MOHATHA XUMHH. 3aKOH COXpPAHEHMsI MacChl. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH HKBUBAJIEHTOB.
3akon ABoragpo. Knaccudukanusi HeopraHudeckux coenanHeHnd. CBOWMCTBA Ba)KHEHIIMX KIIacCOB
HEOPraHUYECKUX COCAMHEHUMN: OKCUIOB, KHCIIOT, OCHOBAHUH, COel.

Tema 2. Ilpocteie BemectBa. CTpyKTypa MpOCThIX BemlecTB. Pusnyeckne U XUMHUYECKHE CBOWCTBA
MpOcThIX BeecTB. CocoObl MOMy4YeHUs MPOCTHIX BEIeCTB. PeakironHas crnocoOHOCTb.

Tema 3. DneMeHTH XUMUYECKOH TepMonuHamMuKkh. [Ipeamer u 3amaun tepmoauHaMuku. OCHOBHEIC
XapaKTePUCTUKH TEPMOAWHAMHUYECKOM CHCTeMBl. OHTanmpmusa. TerioBod addekr. Temmora
oOpa3oBaHus BeliecTBa. DHTponus. DHeprus ['mOOca. HampaBieHHOCTh XMMHUYECKHX IPOIECCOB.
3axon ['ecca.

Tema 4. OcHOBHBIE MONOKEHUSI U ONPEAEICHUS XUMHUYECKONW KUHETHKH. CKOpOCTh XUMHUYECKUX
peakuii. 3akoH JeiicTBUS Macc. BnusHue TemmepaTypbl Ha CKOPOCTh pPEaKIMH. JHEprus
akTuBaIu. Y paBHenue Appenuyca. Katamms.

Tema 5. Xumnueckoe paBHoBecue. KoHCTaHTa XuMU4eCKOro paBHoBecHsl. CMeleHne XUMUYECKOT0
pasHoBecud. [Tpunnun Jle-Ilatense.

Tema 6. PacTBops! 1 ux cBoiictBa. PacTBopuMocTh BemiecTB B Boje. CriocoObl BEIPaXKEHUSI COCTaBa
pactBopoB. PacTBOpBI  HEINEKTPOIUTOB. PacTBOPHI  AJIEKTPONHMTOB.  DJIEKTPOIUTHYECKAS
mUcconmanysl Bombl. Bomopomueni mokazatens cpeabl. Koncranta aucconmanum. CremeHb
mucconuanyu. ['maponus coneid. IlpousBeneHnue pacTBopuMocTd. OCHOBHBIE (PU3UKO-XMMHUECKHE
CBOMCTBA BOJBI.

Tema 7. KommiekcHble coenuHenus. HomeHkmaTypa KOMITIEKCHBIX coenuHenwi. [Ipumenenue
KOMIUIEKCHBIX COCITHEHUH.

Tema 8. OkHCIUTENEHO-BOCCTAHOBHTEILHBIC PEAKIINU. DIEKTPOXUMHUUECKHE mporecchl. CyIHOCTb
MPOLIECCOB  OKHUCIICHUSA-BOCCTAHOBIEHHS. MeETOIbl COCTABJICHHS] YpPaBHEHHH OKUCIUTEIBHO-
BOCCTaHOBHUTEIBHBIX peaknuid. | abBaHMYECKHA 3JIEMEHT. DieKTponHbie moreHinansl. DJIC u ee
m3Mmepenre. CTaHIapTHBIA BOXOPOIHBINA dJIEKTPo. YpaBHeHHEe HepHCTa. DIIEKTPOIN3 PacTBOPOB U
pacIuIaBoB 3IeKTPonuTOB. 3akoHbl Dapanes.

Tema 9. Kopposus. OCHOBHbIC BHJbI KOPPO3WH. METOIBI 3allUThl METAJJIOB MU CIIABOB OT
KOPPO3HH.

Tema 10. /lucriepcHbIe CUCTEMBI — TIOHSTHE, KiIaccH(pHKaIis, CBOMCTRA.

3. IlepeyeHb yueOHO-METOAMYECKOT0 O0ecTieYeHUsI TUCUUITUHBI (MOTYJIs1)
- METOJIMYECKHE YKa3aHWs K BBIMOJTHEHUIO Ja0OpaTOPHBIX W KOHTPOJBHBIX padoT
MpeJICTaBJICHBI B AIEKTpOHHOM Kypce B OOC MAY;
- METOJMYECKHE MaTepHalibl il OOYyJaloUIUXCS MO OCBOCHHIO AWCITUIUIMHBI (MOTYIIs)
MpeAcCTaBiIeHbl HA oduiaabHoM caiite MAY B pazaene «udopmanus mo o0pa3oBaTeIbHBIM
IporpaMMam, B TOM YHCJIC aJalTHPOBAHHBIMY.

4. ®oH/ OLEHOYHBIX CPEICTB MO TUCIHUIINHE (MOAYJIIO)

SIBnsieTcs OTAEIBHBIM KOMIIOHEHTOM 00pa30BaTeIbHOM MpOorpaMmbl, pazpadoTaH B hopme
OTJIEIBHOTO JJOKYMEHTA, MpezcTaBiieH Ha oduuuansHoM caiite MI'TY B paznene «udopmanus
o 00pazoBaTeIbHBIM IpOTpaMMamM, B TOM uncie agantupoBanHbiM». ®OC BkItOYaeT B ceods:

- TIepeYeHb KOMIIETEHIUI C yKa3aHWeM 3TanoB UX (JOPMHPOBAHUS B MPOI[ECCE OCBOCHHUS
JTUCIUIUTAHBI (MOYIs);

- 3aJIaHUSA TEKYLIEro KOHTPOJIS;

- 3a/IaHUS TPOMEXYTOYHOU aTTECTALINN;

- 33/1aHUS BHYTPEHHEH OLIEHKH KauecTBa 00pa30BaHMUs.

5. IlepeyeHb OCHOBHOI M JONOJHHUTEIbHOI y4eOHOI IuTepaTypsl (Ie4aTHbIC U3IAHNU,
AJIEKTPOHHBIE YUeOHbIE M3/1aHUS U (MIIN) PECYPCHI AIEKTPOHHO-OMOIMOTEUHBIX CUCTEM)

Ocnosnas numepamypa:


http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/
http://www.mstu.edu.ru/sveden/education/oop/

1. Hepkau C. P., bepecroBa I''U., Peyr K. B.. Ilpaktukym mo oOmieir xumuu : [yuel.
nocobue s By3oB] Mypmanck : M3a-Bo MI'TY 2006. Umeercst anektpoH. anaior 2006 r. -
bubmuorp.: c. 16. - ISBN 5-86185-224-3 : 99-56. (bubauomexa MI'TY: abonemenm — 484 k3,
YUMANLHBIU 3071 — JIK3.)

2. Hepxau C.P., Haxkuna T.A., 3oroBa K.B., I'yceBa JI.A. Ilpaktukym no xumuu: Yueo.
nocobue. Mypmanck: M3a-so MI'TY 2000, 2006. ISBN 5-86185-258-8; 5-86185-124-7 : 50-00
(bubauomexa MI'TY: abonemenm — 759 k3, yumanvroii 3an — 12 3k3.)

3. I'muakxa H.JL Ilox pen. B.A. PabunoBmnua, X.M. PyOunoii. 3amaun u ynpakHEHUS 10
obmert xumun: Yue6. mocodbue mns By3oB / M..KHOPYC, 2014. 3anmauu u ynpakHEHHsS IO
obmieit xumun : yued. mocodbue st By3oB / H. JI. I'muaka; mon pea. B. A. Pabunosuua, X. M.
Py6unoii. - U3n. crep. ; U3n. ucnp. - Mocksa : Uaterpan-Ilpecc, 2011, 2008, 2003, 2006, 2005,
2004, 2002, 2001. - 240 c. - ISBN 5-89602-015-5 : 135-75; 133-00; 135-75; 175-00; 160-00
(bubruomexa MI'TY: abonemenm — 575 9x3)

4. Koposun H.B. O6mas xumus: yaeOHuK it By30B / H. B. KopoBuH. - 2-e u3x., ucnp. u
7011 ; 3-€ u3 1., ucnp. - Mocksa : Beicur. mik., 2002, 2000. - 558 c. : ui. - (IloGeautens KOHKYpca
yuebHnkoB). - ISBN 5-06-003939-0 : 160-00 (bubauomexa MITY: abonemenm — 90 5k3,
yumanvHwlll 3a1 — 1 9K3.)

Jlonoanumenvhan numepamypa:

1. CyBopos, A. B. O0uias xumus : yueOHuk 11st By30B / A. B. CyBopos, A. b. Hukonbsckuid.
- [4-e u3n., ucnp.]. - Cankr-IletepOypr : Xumusaat, 2000. - 622 c. : un. - ISBN 5-93808-004-5 :
155-00; 82-50. (hubruomexa MITY: abonemenm — 90 5k3, uumaneuwiti 3a1 — 1 3K3.)
24.1 - C 89J]1aboparopHblii MPaKTUKYM 110 XuMuUH : yueb. mocodue / C. P. Jlepkau, T. A. [IaxuHa,
U. H.

2. KonoBanora; [mox pen. W. H. Konopanooii] ; T'oc. kom. Poc. ®enepauuu 1m0
pBrIO0TOBCTBY, MypMaH. TOC. TeXH. YH-T. - MypManck : MI'TVY, 2000. - 195 c. : un. - bubmumorp.:
c. 184-185. - ISBN 5-86185-114-X . (hubauomexa MI'TY: abonemenm — 322 3k3, uumanvuwiii
san — 10 9x3.)

6. IIpodeccuonaiibHbie 0a3bl JAHHBIX U HHPOPMAIHOHHbIE CIPABOYHbIE CHCTEMBI

http://chemexpress.fatal.ru

http://www.xumuk.ru

http://www.chemport.ru

http://www.alhimikov.net
http://www.chemistry.narod.ru/
http://www.chem.tut.ru/

http://gen.lib.rus.ec/

Http://Avogadro.cc

http://jmol.sourceforge.net

https://ptable.com

https://acetyl.ru/f/help36.php
https://chemequations.com/ru/
Onexrponno-oubnuoreunas cucreMa(DBC)«JIAHb»
Hayuno-snexrporunas oubnuoreka «eLibrary.ruy»
DnexTpoHHo-O0nOmnoreunas cucrema Praoy «MI'TVY»
ITnardhopma Moodle

7. IlepeyeHb JIMIIEH3MOHHOTO M CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPAMMHOIO


http://chemexpress.fatal.ru/
http://www.xumuk.ru/
http://www.chemport.ru/
http://www.alhimikov.net/
http://www.chemistry.narod.ru/
http://www.chem.tut.ru/
http://gen.lib.rus.ec/

oﬁecneqelmﬂ, B TOM YHUCJI€ OTCYECTBCHHOI'0O MMPOU3BOACTBA

1. Omnepanmonnas cucrema Microsoft Windows Vista Business Russian Academic
OPEN, muniensus Ne 44335756 ot 29.07.2008 (morosop Ne32/379 ot 14.07.08 r.)

2. Oducueiii maker Microsoft Office 2007 Russian Academic OPEN, nwumensus Ne
45676388 ot 08.07.2009 (moroBop 32/224 ot 14.0.2009 r.)

8. O6ecneyeHue 0CBOEHHS THCIUIINHBI JIMI ¢ HHBAJIUIHOCTHIO 1 OB3

OO6yuaromuecs u3 yrciia HBaIuA0B U ul, ¢ OB3 obecrieunBarOTCs rnevyaTHBIMU U (KITH)
AJIEKTPOHHBIMU 00pa30BaTEbHBIMU pecypcamMu B (popMax, aJanTUPOBAHHBIX K OTPaHUUYCHUSIM
WX 37I0POBBSL.

9. MaTepuajbHO-TEXHHYECKOE ofecrevyeHne TUCIUILINHBI (MOIYJIs1) TIPEACTaBICHO B
npunoxxenun k OIIOIT «MatepralbHO-TEXHUYECKHE YCIOBHS pealn3aluu 00pa3oBaTeIbHON
MIPOrpaMMbI» U BKIIIOYAET:

- yueOHBIE AayAUTOPUM JJS TPOBENCHHUS Y4YEOHBIX 3aHSITHUH, TNPETYCMOTPEHHBIX
mporpaMMoii 0GakanaBpuaTa, OCHAIllEHHbIE OOOpPYJOBaHHMEM U TEXHHUYECKHMHU CpEeICTBaMU
0o0y4eHwUS,

- IOMEIIeHUsT I CaMOCTOSITeNIbHOM ~ paboThl  O0OydalolIMXCsl,  OCHAIllEHHBIE
KOMITbIOTEPHON TEXHHUKOW C BO3MOKHOCTBIO MOJKIIOUEHU K ceTu «MHTepHeT» U obecrieueHuemM
JOCTYMA K AIEKTPOHHOM HHPOPMAIIMOHHO-00pa3oBarenbHoi cpene MAY;

- TabopaTOpPHIO HEOPTaHUYECKOW XUMHUH

JlommyckaeTcsi/He TomycKaeTcsi 3aMeHa 000pyA0BaHUS €r0 BUPTYaIbHBIMU aHAJIOTaMU.



10. PacnpenesieHHe TPYA0EMKOCTH M0 BUAAM Y4eOHOIi 1eITeJIbHOCTH
Tabmuna 1 - Pacnpenenenue TpyJ10€MKOCTH

Pacrnipenenenue Tpyq0eMKOCTH JUCHHILINHBI (MOIyJis) TI0 (hopmam oOydeHust

Bun yuebnoit

1 Ounas OuyHo-3a04Has 3aouHast
JeSITeTLHOCTH Boero
Cemectp Bcero Cemectp Bcero | Cemectp/Kype 4ACOB
1 4acoB HacoB o TS
Jlexum 12 12 4 2 6
[IpakTrueckue
3aHATHS
JlabopaTopHbie 24 24 8 8
paboThI
CamocrosiTenpHas
paGora 72 72 68 | 53 121

IToaroroBka x
MIPOMEKYTOUHOM 36 36 9 9
aTTecTalnu 2

Bcero uacos

M0 JUCIHUIJINHE 144 144 72 | 72 144
/ u3 HUX B popMme
MPAKTHYECKOM 36 36 4 | 10 14
10 ATOTOBKH"

DopMbI TPOMEKYTOYHOM aTTECTAIIUU U TEKYIIETO KOHTPOJIS
DK3aMeH + + + +
3auet/3aueT C
OLIEHKOM
KonunvectBo
KOHTPOJIBHBIX 1 1 1 1
pabot

Y IIpu omeymemesuu suda yue6roii desmensnocmu, popmbl BPOMEHCYMOUHOI AMMECMAYUU U MEKYYe20 KOHMPOs
COOMBEMCMBYIOWAs CMpPOKA Modicem Oblmb YOaIeHd

2 s 9K3aMeHa ouHoil u 04HO-3a0uHOT (opmbl 06Yuerus - 36 4acos, s IK3AMEHA 3A0UHOL Popmbl 0OYUeHUs -

9 yacos, 0na 3auema 3a04HoU popmbl 00yyerus - 4 uaca.

¥ Opeanusyemcs npu peanusayuu yuebuvlx Oucyuniun (MoOy1eil) nymem nposedenus RPaKmudeckux 3ansmui,
1abOpamopHbIX pabom U UHLIX AHANOSUYHBIX GUO08 VUEOHOU OesimerbHOCHmU, NpedyCMampuearowux yyacmue
00yuaIOWUxXcsi 8 GbINOIHEHUU OMOEAbHbIX INEMEHMO08 Padom, CEA3AHHBIX ¢ Oyoyuieil npogheccuoHanvHoul
0eAmenbHOCmbio.

Tpaxmuueckass no02omoeKka Modicem 6KIOUAMb 6 ce0si OMOeNbHble 3AHAMUS AeKYUOHHO20 MUnd, KOMmopbwle
npedycmampusaiom nepeoasy yueOHou uHgopmayuu 00yuarouumcs, Heooxo0uMou 0 NOCedyioue20 GblNOTHEeHUs
pabom, ceéa3aHHbIX ¢ OyOywell npoghecCUOHATbHOU OesimelIbHOCIBIO.



Ilepeuens 1abopaTOpHBIX padoT

Tembl J1a0opaTOpHBIX padoT

2

Ounas ¢popma

Texnuka 6ezonacnocmu npu pabome 6 XUMUYECKOU 1a60pamopuu.
CBolicTBa OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX COEMHEHUN

DHepreTuka XMMHUYECKUX peakuuil. OnpeneneHnue 3HTAIbIUU PEaKIIMY HEUTpaInu3auu
KAIOPUMETPUYECKUM METOJIOM

Xumunyeckasi KuHeTHka. CKOPOCTh XUMHUYECKUX PEaKIUil

CBoiiCTBa pPaCTBOPOB CHUJIBHBIX U CIAOBIX IJIEKTPOJIUTOB

I'maposns coneit. [Ipon3Benenne pacTBOPUMOCTH

OKHCIINTETEHO-BOCCTAHOBUTEIILHBIE pCaKknun

Omnpenenenue DJIC rabBaHUYECKOTO DJIEMEHTA

DJIEKTPOJIN3 PACTBOPOB AICKTPOJIHUTOB

OO |IN|O|O|B~|W

Koppo3sus meramnoB. OCHOBHBIE BUJIbI KOPPO3UH METAINIOB. METOAbI 3aIIUTHl METAJIJIOB
OT KOppO3UHU

3aounasi popma

Texnuka 6ezonacnocmu npu pabome 6 XUMU4eCKoU 1ab0pamopuu.
CBOICTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCTMHEHUN

DHepreTuka XMMUYECKUX peakiui. OnpeaeneHne SHTANbIINY PEAKIUN HEUTpaIU3alun
KAJIOPUMETPUYECKUM METOIOM

Xumuyeckasi KHHEeTHKa. CKOPOCTh XUMUYECKUX PEAKIIHI

CBoO¥ICTBa PaCTBOPOB CHUJIBHBIX M CIAOBIX 3JIEKTPOJIUTOB

I'maponus coneit. [Ipon3Benenne pacTBOPUMOCTH

OKHCIIUTEITFHO-BOCCTAHOBUTEIIBHEIC pCaKknumn

Onpenenenne 3/]C ralbBaHMYECKOTO JIEMEHTA

0N |O1D>|W

DIEKTPOIN3 PACTBOPOB AIEKTPOJIUTOB




