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O0beM aucHUIUTUHBL 4

IHosicHUTEALHAA 3aIIHCKA

3.C.

Pe3yabTarbl 00yuyeHUs 1O JMCHUIIMHE (MOIYJII0), COOTHECEHHBIE C WMHIMKATOpamMu
JOCTH>KEHUS] KOMIIETCHIIMH, YCTAaHOBJICHHBIMH  00pa30BaTeIbHON MPOrpaMMon

Komnerenuun Nuaukaropsl Pe3ysabTarsl 00yyeHus mo

AOCTHKEHU S AUCHHUILIMHE (MOYJIIO)
KOMIIeTEeHIU

OIIK-3 Cmocobern B | OIIK-3.2 CnocobGeH mpoBoOuTh | 3nams:

chepe CBOCH | DKCIIEpPHMECHTAIbHBIC — 0a30Bblc TOHATHA W 3aKOHBI XHMUH,

npodeccHOHATBHON HCCIICIOBAaHUS M HM3MEPEHHs, | 3aKOHOMEPHOCTH XMMHYECKUX MPOLIECCOB;

JeATEIbHOCTH o0pabaThiBaTh M TPEACTABIATL | — OOIIME NPUHIHUIBI CHCTEMATH3ALUH U

MPOBOJUTD U3MEPEHUS M | TIONyYEHHBIC JAHHBIE C YYETOM | MPEACTABICHUS uHpopmarnuu,

HaOIFOICHUS, crien(UKA METOOB U CPEJCTB | OCOOCHHOCTH  MPEACTABICHUS  JAHHBIX

00pabaThIBaTh U | TEXHUYECKUX  M3MEPEHHH B | XMMUYECKOI'O SKCIEPUMEHT;

MPECTaBIIATh cdepe cBoeii mpodeccoHanbHOM | — mpaBuia 00paboTku U odopmicHUS

9KCIIEPUMEHTAIbHBIE JeATEIEHOCTH Ppe3yaBTaToOB PAbOTH;

JaHHBIE ¥ pPE3yJNbTaThl
HCIBITAHUHA

OIIK-3.3 CnocobeH mpoBOAUTH
9KCTIEpPUMEHTAIbHbIE
HCCIECIOBAaHUA W  HM3MEpEHHUs,
00paboOTKy ¥ TpeIcTaBICHHE
MOJTYYEHHBIX JAHHBIX

— TeXHHMKy Oe3omacHOCTH TpH pabore B
XMMHUYECKOH 1abopaTopuy;

— TIIPOBOJUTH UCCIIEIOBAHUS 10 3alaHHBIM
METOJMKaM M aHAJTH3UPOBATh PE3yIbTaThl
9KCIEPUMEHTOB;

— IPOBOJUTH MPOCThIE XUMUYECKHE OTBITHI
IO TIpeJlaraéMbIM METOJIMKaM; IPOBOJUTH
CTaHJapTHBIC H3MepeHHs, o0pabaThIBaTh
pe3yabTaThl 3KCIEPUMEHTA; IJIAHUPOBATh
SKCIIEPUMEHT  Ha  OCHOBE  aHalu3a
JUTEPaTYPHBIX JIaHHBIX, aHAIU3UPOBATH U

0000IIaTh  pe3yNbTaThl  IKCIIEPHMEHTA,
(opMyITHPOBAThH BEIBOJIBL.

Ymemsn:

- OompeleNATh  MPOAYKTHI  PEaKIHi
HEOPTaHMYECKUX BEIIECTB MO H3BECTHBIM
HCXOIHBIM BEIIECTBaM,; BBIITOIHATE
HCXOIHBIE BBIYMCIICHUS, HTOTOBBIE
pacdeTbl; CaMOCTOSTENBHO paboTaTh C

y4e0HOIl M CIIPaBOYHOM JIHUTEPaTypoi Mo
HEOPTraHMYEeCKOW XUMMH, 0a3aMM JaHHBIX
0 XMMUH,

Bnaoemo:

— 0a3oBBIMM  HAaBBIKAMH  POBEICHUS
XMMHYECKOTO SKCIEPUMEHTa M METOAaAMHU
oOpMIICHHS €TO Pe3yIbTAaTOB;

— HaBbIKaMHW TIPOBCIACHUA HCCHC}IOBaHI/Iﬁ
110 3aJIaHHBIM METOAUKAM,

— HaBbIKAaMH pabOTBI B XHMHYECKOH

naboparopun c peakTuBaMu u
¢bu3nIeCKUMHU YCTaHOBKaMH c
co0ioieHreM HOPM TEXHUKHU
Oe3omacHOCTH ©  TpPeOOBaHUH  OXPAaHBI

TpyZia B 1a0OPaTOPHBIX YCIIOBHSAX;
— HaBbIKaMH O(OpMIIEHHs J1ab0paTOPHBIX
OTYETOB.




2. Copep:xkaHue TUCHUNIHHBI (MOTYJIsA)

Tema 1. Bregenue. [Ipenmer, 3agaun 1 3HaUCHUE AUCUMIUTAHBI «XuUMUs». OCHOBHBIC 3aKOHBI U
MOHATHS XMMHHU. 3aKOH COXpPaHEHMs MAacChl. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH 3KBUBAJIECHTOB.
3akon Aoraapo. Kimaccudukanus HeopraHmdeckux coenmuHeHnid. CBOHCTBAa BaKHEHIIMX KJIacCOB
HEOPraHWYECKUX COEIMHEHUM: OKCHU/IOB, KMCJIOT, OCHOBAaHUM, COJIEH.

Tema 2. [Ipoctrie BemecTBa. CTpyKTypa MPOCTHIX BemlecTB. PU3NUECKUE U XUMUUECKUE CBOMCTBA
NpOCTHIX BemecTB. CIOCOObI MOMy4YeH s IPOCTHIX BellecTB. PeakimoHHas ciocoOHOCTb.

Tema 3. DiileMEeHTHI XUMHUYECKON TepMOAMHAMUKH. [IpenMeT u 3aiaun TepMoanHaMuk. OCHOBHBIE
XapaKTePUCTUKH TEPMOJUHAMHUYECKON CHCTeMbl. OHTanmbnus. TemmoBod dddekr. Termnora
oOpa3oBaHMs BellecTBa. DHTpomnus. JHeprus ['mb6ca. HampaBieHHOCTh XUMHUYECKHUX TPOIIECCOB.
3axon ['ecca.

Tema 4. OCHOBHBIE TIOJIOXKEHHSI M OMpPEIEIICHUS XUMHUIECKOH KHHETUKH. CKOPOCTh XHMHYECKHX
peakuuii. 3akoH neiicTBUg Macc. BnusHue TteMmepaTypbl Ha CKOpPOCTb pPEaKIUH. OJHEPrus
aKkTuBanuu. Y paBHenne Appernyca. Karamms.

Tema 5. Xumudeckoe paBHoBecue. KoHCTaHTa XMMIYeCKOro paBHOBecHs. CMeEeHNE XUMUIECKOTO
paBHoBecud. [Tpunnun Jle-IllaTense.

Tema 6. PactBopsl 1 ux cBoiictBa. PacTBoprMocTh BeriecTB B Bojie. CriocoObl BBIpaKEHHUsI COCTaBa
pacTBOpoB. PacTBOpEI  HEINMEKTPONMHMTOB. PacTBOpBI  DNEKTPONHUTOB.  DIEKTPOIUTHYECKAS
quccouuanus Boabl. Bomopoansrii mokasarens cpeasl. Koncranta nauccoumanmu. CreneHb
mucconmanuu. ['uaponus coneit. [Ipousenenue pactBopumoctd. OCHOBHBIC (PH3MKO-XMMHYECKUE
CBOMCTBa BOJBL.

Tema 7. KommnekcHsie coeamHeHns. HoMeHKIaTypa KOMIUIEKCHBIX coeanHeHuil. [IpuMenenue
KOMIUIEKCHBIX COCIUHEHUH.

Tema 8. OKUCIUTENEHO-BOCCTAHOBUTENEHBIE PEAKIINU. DIEKTPOXUMHUYECKHE TTporiecchl. CyITHOCTh
MPOIECCOB  OKHUCICHHUS-BOCCTAHOBICHUS. METOABl COCTaBICHWsS] YPaBHEHHWN OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX peakimid. ["anbBaHudeckuil 37eMeHT. DnekTpoansie nmoTeHnuansl. DJC u ee
n3Mepenne. CTaHAapTHBIN BOAOPOIHBIN 37eKTpo. Y paBHeHne HepHcTa. DnekTponn3 pacTBOPOB U
pacIIaBOB 3JIEKTPONUTOB. 3aKoHbI Dapases.

Tema 9. Kopposus. OcHOBHbIE BHIBI KOPpPO3WH. METOABI 3alUTHl METAUIOB M CIUIABOB OT
KOPpO3UH.

Tema 10. /lucniepcHbie CUCTEMBI — TIOHSATHUE, KIACCHU(UKAIIHS, CBOHCTBA.

3. IlepeueHb y4eOHO-METOAMYECKOT0 O0ecnievyeHusl TUCHMIIUHBI (MOIYJIs1)

- IPE3EHTALMOHHBIE MaTepHalIbl 110 AUCHUILINHE (MOAYIII0) MPECTABICHBI B 3JIEKTPOHHOM
kypce B OMIOC MI'TYV;

- METOAMYECKHE YKa3aHMs K BBIIOJHEHUIO JIAOOPAaTOPHBIX M KOHTPOJBHBIX pPaboT
IpeJICTaBlIeHbI B 3JIeKTpoHHOM Kypce B OUOC MI'TY;

- METOJMYECKHE MaTepuaibl JUIsl OOydYaroIIMXCsl 10 OCBOEHUIO JMUCLUIUIMHBI (MOIYJIS)
npejcTaBieHbl Ha odunuansHoM caiite MI'TY B pasnene «MuHopmarus no o6pa3oBaTenbHbIM
IIporpaMMam, B TOM YHCJIE alallTUPOBAHHBIM.

4. ®oH/1 OLEHOYHBIX CPEICTB MO TUCHUILINHE (MOAYJIIO)

SBnsieTcs OTHETBHBIM KOMIIOHEHTOM 00pa30oBaTeIbHOM MPOrpaMMbl, pazpadboTan B hopme
OTJENILHOTO JJOKYMEHTA, Npe/icTaBieH Ha oduuuansHoM caiite MI'TY B pa3aene «Mudopmanus
Mo o0pa3oBaTeIbLHBIM MPOTPaMMaM, B TOM YHCIIe anantupoBaHHbIMy». DOC BKIIIOYaeT B ce0s:

- TIepeueHb KOMIETEHIUI C yKa3aHHeM 3TaroB UX (OPMUPOBAHMS B MPOLECCE OCBOCHUS
JTUCIUIUIAHBI (MOYJIf);

- 3a/1aHUs TEKYILEro KOHTPOJIS;

- 33/1aHUS TPOMEXKYTOUHOM aTTecTalluH;

- 3aJIaHMsI BHYTPEHHEH OLIEHKU KauyecTBa 00pa3oBaHusI.

5. IlepeyeHb OCHOBHOM M IOTOJIHUTEJIbHON yUeOHOM JUTEepaTyphl (TICYaTHBIC U3/IaHMUS,
3JICKTPOHHBIC YUeOHbIE U3IaHUA U (MJIH) PECYpPChI JIEKTPOHHO-OMOINOTEUHBIX CUCTEM)


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/

Ocnognaa numepamypa:
1. Hepkau C. P., bepecroBa I'.U., Peyr K. B.. IIpaktukym mo oOmieit xumuu : [yueO.
nocobue s By3oB| Mypmanck : M3n-Bo MI'TY 2006. Mmeetcst anexktpod. anamor 2006 r. -
Bubmuorp.: c. 16. - ISBN 5-86185-224-3 : 99-56. (bubauomexa MI'TY: abonemenm — 484 k3,
YUMATLHOLU 3071 — JIK3.)
2. Hepkau C.P., Isxkuna T.A., 3otoBa K.B., I'yceBa JI.A. [lpakTtukym mo xumun: Yueo.
nocobue. Mypmanck: M3n-Bo MI'TY 2000, 2006. ISBN 5-86185-258-8; 5-86185-124-7 : 50-00
(bubauomexa MI'TY: abonemenm — 759 53, yumanvHwlii 3a1 — 12 5k3.)
3. I'muaka H.JIL. [lox pen. B.A. PabunoBuua, X.M. PyOunoii. 3agaun u ynpaxHEeHUs I10
obmelt xumun: YueO. nmocobue ans ByzoB / M..KHOPVYC, 2014. 3amauu u ynpaxHeHUs IO
obmert xumuu : yued. nmocodbue misa By3oB / H. JI. I'munka; mox pen. B. A. PabunoBuua, X. M.
Pyb6unoii. - U3n. crep. ; U3a. ucnp. - Mocksa : MaTerpain-Ilpece, 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 3Kk3)
4, Kopoeun H.B. OGmias xumus: yueOnuk ans By3os / H. B. KopoBun. - 2-e u3z., ucnp. u
JotL. ; 3-e u3f., ucnp. - Mocksa : Beicu. mik., 2002, 2000. - 558 c. : ui. - (IloGeauTens KOHKypca
yue6HukoB). - ISBN 5-06-003939-0 : 160-00 (bubruomexa MITY: abonemenm — 90 5k3,

yumanvHwlll 3a1 — 1 9x3.)

Jlononnumensnaa numepamypa:

1. Cysopos, A. B. O6mas xumus : yueOHuk juig By3oB / A. B. CyBopos, A. b. Hukosbsckuii.
- [4-e u3a., ucnp.]. - Cankr-IletepOypr : Xumuzaat, 2000. - 622 c. : ui. - ISBN 5-93808-004-5 :
155-00; 82-50. (bubauomexa MI'TY: abonemenm — 90 5x3, uumanvuvlti 3a1 — [ 9K3.)
24.1 - C 89J1abopaTOpHBIi MPaKTHKYM 110 XUMUH : yueb. mocodue / C. P. Ilepkau, T. A. JIskuHa,
U. H.

2. Konosanora; [mox pen. WM. H. Konosanoroii] ; T'oc. xom. Poc. denepanuu 1o
pBIO0IOBCTBY, MypMaH. Toc. TeXH. yH-T. - MypManck : MI'TY, 2000. - 195 c. : mi. - bubauorp.:
c. 184-185. - ISBN 5-86185-114-X . (Bubruomexa MI'TY: abonemenm — 322 5K3, uumanvHblil
3an — 10 3k3.)

6. Hpocbeccuonanbm,le 0a3bl JAaHHbIX U I/lH(l)OpMalIl/IOHHbIe CIIPaBOYHBLIC CUCTEMBI

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/
Daexrponno-oudaunoreunas cucremMa(ObC)«JIAHb»
HayuHo-anekrponnas o6ubinoreka «eLibrary.ru»
DnexrtporHo-0ubamnoreunas cucreMa PLAOY «MI'TY»
ITimatdhopma Moodle



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/

7. TlepeyeHb JIMIEH3MOHHOTO H CBOOOJAHO PACHPOCTPAHSIEMOr0 NPOTrPaAMMHOIO
obecrnevyeHusl, B TOM YHCJIe 0T€YeCTBEHHOI0 MPOU3BOCTBA

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

2. Oducusiii maker Microsoft Office 2007 Russian Academic OPEN, numensus Ne
45676388 ot 08.07.2009 (morosop 32/224 ot 14.0.2009 r.)

8. OdecneyeHne 0CBOECHHUS IMCIHHUILINHBI JIMI ¢ HHBAJIHIHOCTHIO 1 OB3

OO6yuaromuecs u3 yncia nHBaIUA0B U Ul ¢ OB3 obecrnieunBaroTCs IEYaTHHIMUA U (WITH )
AJIEKTPOHHBIMU 00pPa30BaTEIbHBIMU pecypcamMu B (hopMax, aJanTHPOBAHHBIX K OTPAHHYCHUSM
WX 310POBbBSI.

9. MaTepuaibHO-TeXHHYECKOe ofecneyeHHe JUCUMIIMHBI (MOAYJIsA) TIPECTaBICHO B
npwioxenun k OIIOIl «MaTtepuallbHO-TEXHUYECKHE YCIOBUS peann3anuyd o0pa3oBaTelbHON
MIpOrpamMMbl» U BKIIFOYAET:

- y4eOHBIC AyAMTOPHH JUISI TIPOBEACHHS Y4YEOHBIX 3aHATHH, MPETYCMOTPEHHBIX
nporpaMMoil OakanaBpuaTa, OCHAIEHHbIE OOOPYIOBAaHUEM U TEXHUYECKHMMH CpPEICTBAMU
00y4eHus;

- IOMEIIEHUs  JUJII  CaMOCTOSITENIbHOM ~ paboThl  OOydYaroIIMXCsl,  OCHAIEHHBIC
KOMITHIOTEPHOM TEXHUKOU C BO3MOXKHOCTBIO MOJIKIIOUEHUs K ceTH «MHTepHeT» u obecreueHuemM
JOCTyTa K 3JIEKTPOHHOI nH(OpMaIoHHO-00pa3oBaTenbHol cpene MI'TY;

- 1abOPATOPHUIO HEOPTaHUICCKOW XHMHH

JlomyckaeTcsi/He TomycKkaeTcs 3aMeHa 000pyAOBaHUSI €r0 BUPTYalbHBIMU aHAIOTaMHU.



10. Pacnpenesienue TpyA0EMKOCTH 10 BHAAM Y4eOHOIi 1eTeJbHOCTH

Tabmuma 1 - Pacnpenenenue Tpya0eMKOCTH

Bun yueGHoM
JeATETBHOCTH

Pacnpenenenue Tpy10eMKOCTH JUCHUIUIMHBI (MOIYIIsT) IO hopMaM 0OyueHust

QOunas

OuHo-3204Has

3aouHasn

Cemectp

Bcero

JacoB

Cemectp Bcero

qaCoB

Cemectp/Kypce

Bcero
qacoB

Jlexuun

12

[IpakTnyeckue
3aHATUS

JlaGopaTopHbie
paboThl

24

CamocrosTenpHas
pabora

72

[Togroroska k
IIPOMEKYTOUHOU
ATTeCTAINH

36

Bcero yacos
MO JUCHUILJINHE

/ n3 HUX B opme
MPaKTUYECKOU
TOATOTOBKH®

144

36

DOopMBI IPOMEKYT

OYHOM aTTCCTAllM U TCKYIICTO KOHTPOJIA

DK3aMeH

+

3auer/3auer C
OILIEHKOU

Kypcosas
(IpoeKT)

pabota

Konunuectso
pacueTHo-
rpadudeckux paboT

KonmuaectBo
KOHTPOJIbHBIX
pabor

Konunuectso
pedeparon

KomnuectBo pcce

1 . .
IIpu omcymcemeuu 6uda yuebHoU 0eamenbHOCmU, QOPMbl NPOMEHCYMOYHOU ammecmayuy U meKyue2o KOHmpos
COOMBEemMcmayIowds CmpoKa Moxicem oObimsv yoaieHa

2 . . .
s sx3amena ouHoU U OYHO-3A0UHOU opmbl 00yUenus - 36 Yacos, 01 IK3AMEHA 3A0UHOU POPMbl 0OVUEHUS -
9 yacos, 0ns 3auema 3a04HoU hopmuvl 06yyenus - 4 uaca.

3 Opeanusyemes npu peanusayuu yuebmvix oucyuniun (MoOyiei) nymem npoeedenus npakmudeckux 3ausmuil,
1abOPaAmMopHbIX pabom U UHBIX AHALOSUYHBIX GUOOE YUEOHOU OesimeibHOCMU, NPedyCMAMPUSAIOWUX yHacnmue
00yuaoOwWuxcst 8 6bINOJHEHUU OMOCAbHbIX ITEMEHMO8 PAdOm, CEA3AHHBIX ¢ Oyoyuiel npogheccuoHabHOU

oesamenbHOCMbIO.

Ipaxmuueckas noo02omosKa Modcem 6KIUaAmMb 6 cebsi OMOeNbHble 3aAHAMUSL JeKYUOHHO20 MUNd, KOmopbie
npedycmampueaiom nepeoasy yueOHol uHpopmayuu 00y4aroumumcst, Heooxo0UMoUl 0Jis NOCe0YIoue20 GblNOIHEeHUs

pabom, céa3aHHbIX ¢ OYOyWel RPOpecCUOHANbHOU QessMeNIbHOCMbIO.




Ilepeuens 1abopaTopHbIX padoT

Ne
Tembl J1a0opaTOpHBIX padoT
n\n
1 2
Ounas ¢popma
1 | Texuuxa 6e3onacnocmu npu pabome 8 XUMULECKOU 1aOOPAmMopuu.
JIP 1. CBOliCTBa OCHOBHBIX KJIaCCOB HEOPIAHUYECKUX COEAMHEHUN
2 | JIP 2. DHepreTrka XUMHUYECKHUX peakiuii. OnpeneieHue SHTAIbINNA PEaKIIHH
HENUTpaIN3aluu KaJOPUMETPUUYECKHM METOJIOM
3 | JIP 3. Xumuueckast kuHeTHKa. CKOPOCTh XMMHUYECKUX PEaKITUil
4 | JIP 4. CpolicTBa paCTBOPOB CHJIBHBIX M CJIA0BIX JIEKTPOJIUTOB
5 | JIP 5. T'maponus coneid. [Ipon3BeneHne pacTBOpUMOCTH
6 | JIP 6. OxucnurenbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU
7 | JIP 7. Onpenenenune I/1C ranpbBaHUYECKOTO AJIE€MEHTa
8 | JIP 8. DnekTponus pacTBOPOB 3JIEKTPOIUTOB
9 | JIP 9. Koppo3us meramnoB. OCHOBHBIE BUIbI KOPPO3UH METAIUIOB. METO/IbI 3aIIUTHI

MCTAJIJIOB OT KOPPO3UHU




