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1 Ilesin ocBOEHMSI IMCUMILTUHBI (MOIYJISA)

Llensimu ocBoeHUs NUCHUIUIMHBI «Du3ndeckass W KOJUIOWJTHAS XUMHS» SBISETCS
dbopMupoBaHHE y O0y4YaIOIMUXCS OCHOB €CTECTBEHHOHAYYHOW KApTHUHBI MHPA, MO3BOJISIONINX
UCIOJIb30BaTh HUX TPH OCBOCHHWH JPYTUX JUCHUIUIMH O0pa30BATEIBHOTO ITMKIA M B CBOCH
npoeccuoHaNbHOM e TEIbHOCTH, OBJla/leHue (PyHIAMEHTATbHBIMU MPUHIIUIIAMUA U METOJaMHU
(U3MYECKON M KOJUTOMJIHON XUMUU, IMO3BOJISIONIMMH OTHCHIBATH BPEMEHHON X0/ XUMHUYECKUX,
(GU3UKO-XMMHYECKUX MPOIECCOB HAa OCHOBE HCXOAHBIX CBOWCTB CHUCTEM U BEUIECTB HX
COCTABJISIFOIIUX, @ TAK)KE KOHEYHBIN PE3yJIbTaT COOTBETCTBYIOIIUX MPOIECCOB.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmbl

Jucunnmna Ou3ndeckas U KOJUIOMIHAS XUMUS BXOJUT B 0053aTENbYIO YacThb y4eOHOTO
I1aHa 00pa30BaTEIbHOM MPOrPaMMBI.

Jns  u3ydeHus — AMCUMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHMs,  BIAJCHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUEHHSI AUCLHUIUINH/ IPAKTUK:

Oprannyeckast XUMHs

dusnka

Xumus

AHanuTHYecKas XUMHs U GU3UKO-XMMHUYECKHE METO bl aHaIU3a

3HaHus (YMEHHUs, BIaJIEHUs), OJTYYEHHbIE IPU U3YyYEHUHU JAaHHOM JUCLMILIMHBI OyIyT
HEO0XOAUMBI 1715l U3YYSHUSI AUCHUIUINH/ TIPAKTHK:

be3onacHOCTb )KU3HENEATENBHOCTH

MonenupoBaHue XUMHUYECKUX IPOLIECCOB

XUMUS LEIUTFOI03b]

be3onacHOCTh NUILEBOM YIIAKOBKU

XuMus 1 pu3HKa NoJIMMEPOB

3 Komnerenuuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOECHHUS

AUCHHUILIMHBI (MOAYJISA) M IVIAHUPYEMBbIe Pe3yabTAThI 00y4eHH s

B pesynbrate ocBoeHMs AMCHUILUIUHBI (MOyis) «Pu3nyeckas U KOJIIOUTHAS XMMUS»
oOydJaronuiics 10HKeH 00J1aaTh CIEAYIOIIMMI KOMIIETCHITUSMU:

KOI[ HHIUKaATOopa I/IHI[I/IKaTop JOCTHXKXCHUA KOMIICTCHIIN

OIIK-1 CrnocoGeH MpUMEHSTh €CTECTBEHHOHAy4YHble M OOLIEMH)KEHEpHbIE 3HAHMS, METOJbI
MaTEeMaTHYECKOro aHaJIN3a U MOJIETIMPOBAHUS B 00J1aCTH MPO(ECCHOHAIBHON 1€ TEIbHOCTH

OIIK-1.1 Hcnonb3yeT ecTecTBEHHOHAy4yHble M OOIEMH)KEHEpHble 3HAHMSA IS
pelIeHNUs] BOIPOCOB B MPO(EeCCHOHATILHOM AESITEIbHOCTH
OIIK-1.2 IIpuMeHsieT MeTOIbl MATEMAaTHYECKOTO aHalu3a U MOJEIUPOBAHUS IS

yIOpaBlIeHUS TMPOU3BOJACTBOM U  KadecTBOM  MOIUTpadUyecKko u
YIAKOBOYHOM NPOJTYKITHH

OIIK-1.3 ['oToBUT MaTepuasbl U aHANU3UPYET JAJISi COCTABIIEHUSI HAyYHBIX 0030pOB,
nyOJIMKaluii, 0TYETOB




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO6mmast Tpy1I0€MKOCTh JUCIUTUTMHBI COCTABIIAET 4 3a4eTHBIX eAnHUI 144 akaj. 4acoB, B TOM YHCIIE:

— KOHTaKTHas pabora — 94,1 akas. 4yacos:

— aynuropHas — 90 akaj. 4acos;

— BHeaynutopHas — 4,1 akan. yacoB

— caMocCTosTeNbHAs paboTa — 14,2 aka. 4yacos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

d)opMa aTTCCTalllMH - OK3aMCH

AynutopHast 3 s
o | xomraxrhas paGora E = ®dopma TeKymero
= s 2 Bu KOHTPOJIS
Pasnen/ Tema 5 (B akaz. gacax) Ex bi\ 5 p Kox
g & © | caMOCTOSITEeNnbHO | yCIEeBaeMOCTH U
JMCUUILTAHBL . £ o . | xommerenun
3 2 & paboTsI MPOMEXKXYTOTHON
Tex. mal. | mpakr. 2'S aTTecTalMu
3aH. 3aH. | O &
1.
- oopmieHHE
oT4eTa Mo
71a60paTopHOit 3amuTa OIK-1.1
1.1  OCHOBBI  XHMHYECKOH 6 | 1051 2 pabore; abopaTopHOi OIK-1.2.
TePMOIMHAMHKH - CaMOCTOSTEIIBHOE pabotsr Ne 1. OHK-l- 3'
u3ydeHue yueOHon '
Y Hay4HOU
JUTEPATyPhI
- CaMOCTOSTEIIBHOE
usydenue yuebnoii | Koncnekr nexuuii. OIK-1.1,
1.2 Xumuueckoe paBHoBecue | 3 2 1 1 HayHOT OIIK-1.2,
OIIK-1.3
JIUTEPATYPBI.
- oopmieHue
oTdeTa Mo
naGopaTtopHOi 3amuTa OIK-1.1
1.3 TepMmoauHamuuecKast aboTe; nabopaTtopHOH )
puoa 6 | 1081 2 pabore, patop OITK-1.2,
TEOpHSI PACTBOPOB - CaMOCTOSTEIILHOE pabotsr Ne 2, OTIK-1.3
U3yYeHHE yIeOHOI '
Y HAy9HOH
JIUTEPATyPhI




1.4 Dnexrpoxumus

4/41

- opopmneHue
oTHeTa Mo
1abopaToOpHOI
pabore;

- CaMOCTOATEIBHOE

U3ydcHHe y4eOHOMH
U Hay4HOH

JNTEPATYpEL

3amuTa
1abopaToOpHOI
pabotsr Ne 3.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.5 Xumnueckas KWHETHKA

6/611

- oopmneHue
oTdeTa Mo
1abopaToOpHOI
pabore;

- CaMOCTOSATEIIBHOE
M3y4eHne yueOHon
U Hay4HOH
JNUTEPATypEL

3amura
1a00paTOpHOM
paboter Ne 4.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.6 TToBepXHOCTHBIC SIBIICHUS

8/41

- opopmIieHHE
oT4eTa 1o
1a00paToOpHOI
pabore;

- CaMOCTOSATEIIBHOE
M3y4eHHe yueOHOH
U Hay4yHOH
JUTEPATYPBI.

3amura
nabopatopHoOn
pabotsr Ne 5.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.7 JlucniepcHBIE CHCTEMBI

10/611

- oopmieHHE
oT4eTa o
nmabopaTopHOi
pabore;

- CAaMOCTOSATENHHOE
u3ydeHue yueOHon
Y HAYy9HOH
JUTEPaTypBI.

3amura
nmabopaTopHOit

pabotsr Ne 6, 7.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

COCIMHECHHUS

1.8 BBICOKOMOIIEKYISIPHBIE

6/21

1,2

- oopmiieHue
oT4eTa o
71a00paTOpHOI
pabore;

- CaMOCTOSATENIBHOE

u3yyeHue y4eOHOH
U Hay4yHOH

JIUTEPATYPBI.

3ammra
71a00paTOpHOI
paboter Ne 8.

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Wroro no pazmeny

36

54/38U

14,2

Uroro 3a cemectp

36

54/38U

14,2

OK3aMCH




Hroro no aucnuminHe

36

54/38U

14,2

OK3aMCH




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

B nmnponecce mnpenogaBanus gucuMimiuHbl «®Dusmyeckas M KOJUIOWIHAS XUMHUSD)
IpUMEHSeTCd  TPAAMLUMOHHAs  MH(OPMAIMOHHO-KOMMYHMKALlMOHHAas  0Opa3oBaTelbHbIE
TEXHOJIOTUH.

Jlekuu nIpoxXoAT KaK B UH(OPMAIIMOHHON (opMe, Iie UMEET MECTO TOCIIE10BaTEIbHOE
U3JI0O)KEHUE MaTepuaia B AMCLMIIMHAPHOM JIOTHKE, OCYLIECTBIIIEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEJCTBAMH, TaK U B (hopMe Jiekuuii-Oece1bl WM Juanora ¢ ayIuTOpUeH, JIeKIni
C NPHUMEHEHUEM DJIEMEHTOB «MO3TOBOM aTaKkW», JICKUUN-KOHCYJIbTALMM, I'I€ TEOPETHYECCKUI
MaTepraj 3apaHee BBIIAETCS CTYNEHTaM i1 CAMOCTOATEIBHOTO M3Yy4Y€HUs, U1 MOATOTOBKHU
BOIIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIHS IPOXOIHT 110 THUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 3TOrO B JIEKIMU MOT'YT UCHOJIB30BATHCS 3JIEMEHTHI IPOOIEMHOIO M3JI0KEHUS.
Ocoboe mMecTo B Mmporecce MpenojgaBaHus AUCUUIUIMHBL «Du3nueckas U KOJUIOUIHAS XUMHUSD)
3aHMMAIOT JICKUUM C MCIOJIb30BAaHUEM [EMOHCTPALMOHHOIO XUMHYECKOIO 3KCIEPHUMEHTA,
KOTOPBIH TO3BOJIIET HamOoJiee TOJTHO pealn30BaTh METOJ MPOOJIIEMHOrO OOy4YeHHs dYepe3
IIOCTAHOBKY ITPO0JIEM C TOMOILBIO IEMOHCTpALMii IBJICHUH, peaKkLnii NIIM IPOLIECCOB.

Jlnst peanuzanuu WHGOPMAITMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIbHON TEXHOJIOTHU
IIPOBOJATCS JIEKINU-BU3YAJIN3allMM, B XOJE€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOr0 Marepuala
COIIPOBOXAAETCS PE3EHTALUEH.

JIeKIIMOHHBIN MaTepHall 3aKperusieTcss B XoJie J1a0opaTopHbIX padoT, B X0/€ KOTOPBIX
yueOHass paboTa NMPOBOAMTCS C peaJbHBIMH XMMHYECKHMMH BemecTBamu. Ha maGopaTopHbBIX
pa0oTax BBINOJHAIOTCS IPYIIOBbIE WM MHIUBUYyaJIbHbIC 3aJlaHusl 10 npoiineHHoi Teme. [Ipu
MIPOBEICHUH JTA0OPATOPHBIX 3aHATHI MCIOJB3YETCS METOA KOHTEKCTHOTO OOydYeHHsI, KOTOPBII
II03BOJISIET YCBOUTH MAaTEpHUall IIyTEM BBIABICHMS CBA3EH MEXAY KOHKPETHBIM 3HAHHUEM M €ro
npuMeHeHueM. Kpome Toro, uenaecooOpa3HO HCHOJB30BaTh TEXHOJOTHIO KOJUIEKTUBHOIO
B3aUMOOOyYeHusl (MapHyr paboTy) Tpex BHUJOB: CTaTUYeCKas Mapa, JUHaAMH4ecKas Iapa,
BapHalliOHHAasl [apa; COBMellass €€ C TEXHOJIOTMeW MOJyJbHOro o00ydeHus. BpinoaHus
HKCHEPUMEHT, oOydaromuecss (GOpMyJIUPYIOT OOOOIIEHHbIE BBIBOABI 110 CEPUH  OIBITOB,
WCIIOJIb3YS IPUEMBbI AHAJIOTUU U CPAaBHEHHUSI.

CamocrosTenbHas pabota oOyyarolIMXcsl BKIIOYAaeT B ceOs caMmble pa3HOOOpa3HbIE
(GbopMbl yueOHOW AEATEIbHOCTU: BBINOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBeplieHue 0QOpMIICHUS
71a00paTOpHBIX pabOT, MOATOTOBKA K MPAKTHUKYMY, U3yYeHHE OCHOBHOTO U JIOTOJHUTEIBLHOTO
MaTepuaiga Mo y4yeOHMKaM M MocoOusM, YTEHHE U MpopaboTKa HayyHOH JHUTEepaTyphl B
o6ubnuoreke, HanucaHue pedeparoB U KypcoBbIX paboT, HOArOTOBKA K KOJJIOKBUYMaM, 3a4eTaMm,
uToroBo arrecranuu. CamocrosiTenbHas paboTa 00yJaronuxcst JoJMKHa ObITh HalpaBlieHa Ha
3aKpeIUIeHUs] TEOPETUUECKOr0 MaTepraa, U3JI0KEHHOTO IpenojaBaTeaeM, Ha IpopaboTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITEJIbHOE H3y4yeHHE, Ha MOJArOTOBKY K JIADOPATOPHBIM 3aHATHUSM,
BBINOJIHEHUE JIOMAILTHUX 33JaHUI U TOJTOTOBKY K PYOEXKHOMY U 3aKJIFOYUTEIBHOMY KOHTPOJTIO.
[Ipu npoBeaeHnn pyOe KHOTO U 3aKJIFOUUTEIBHOIO KOHTPOJISI OCHOBHBIMHU 33Ja4aMu, CTOSLIUMU
nepes MpenojaBaTesieM, SBISIOTCS: BbISBIEHHE CTENEHH NpPaBMIBHOCTH, 00BbeMa, TITyOHMHBI
3HAHUW, YMEHUH, HaBbIKOB, MOJYYEHHbBIX MIPU U3YUYEHUU Kypca HAPSAAY C BBISBICHHEM CTENEHU
CaMOCTOSITEJIbHOCTH B IPUMEHEHUH TIOJyYEHHBIX 3HAHUN, YMEHUM U HABBIKOB.

6 YuedHO-MeTOoAUUYECKOE 00ecneueHe CAMOCTOSTEeILHO PadoThl 00yYar0ImMXCst
[Ipencrasneno B mpumoxxenuu 1.

7 OueHoYHbIE cpecTBA VIS IPOBeAeHUsI MPOMEKYTOYHOM aTTecTAluM
[IpencraBieHbl B IPUIIOKEHUH 2.



8 YueOHo-MeTOqMYecKOe U HHPOPMAIMOHHOE 00ecTieYeHue THCITUTLTUHBI (MOTYJIs1)

a) OcHoBHas auTEpaTypa:

1. l'opuikos, B.H. OcHoBbl pusudeckoit xumuu : yueouuk / B.W. 'opmikos, U.A. Ky3Hemnos. —
6-e m3n. — Mocksa : Jlabopatopus 3Hanwmid, 2017. — 410 c. — ISBN 978-5-00101-539-0. — Tekcr :
ANIEKTPOHHBIA [/ DiekTpoHHO-OMOMMOTeuHass  cucrema  «Jlamp» ©  [caiit]. —  URL:
https://e.lanbook.com/book/97412 (mara oopamenus: 01.09.2020).

2. Pomun, B.B. ®usnyeckas u KoutongHas xumus: ydeOHOoe mocobue / B.B. Pomun, D.B.
I'opuakos, B.A. Opo6et. - CraBpomnonb: AI'PYC CraBpononabsckoro roc. arpapaoro yH-ta, 2013. - 156
c. - ISBN 978-5-9596-0938-2. - URL: https://new.znanium.com/catalog/product/515033  (mara
obparnienus: 01.09.2020) - TekcT : 37€KTPOHHBIH.

0) JlomotHuTeIbHASI IUTEpaTypa:

1. Baxxun, H. M. Hauana ¢usnyeckoit xumuun: yueonoe nocooue / H. M. Baxun, B. H. [TapmoH.
- M.: HULl UH®PA-M, 2015. - 332 c.: 60x90 1/16. - (Bsiciiee obpazoBanue: bakagaBpuar). (neperuier
7B11).- ISBN 978-5-16-009055-9. - URL.: https://new.znanium.com/catalog/product/420417 - (nara
obpamenusi: 01.09.2020). - TekcT: 2IeKTPOHHBI.

2. Epemun, B.B. OcHoBbl (husnveckoii xumun. B 2 u: yye6noe nocobue / B.B. Epemun, C.1.

Kapros, U.A. Ycnenckas [u ap.]. — 5-e u3n., nmepepad. u gon. — MockBa : Jlaboparopus 3HaHHIA,
2019. — 625 c. — ISBN 978-5-00101-633-5. — TekcT : 37eKTpOHHbIH // DIeKTPOHHO-OUOIMOTeYHAS
cucrema «Jlaup» : [caiit]. — URL: https://e.lanbook.com/book/116100  (mara oOparieHus:
01.09.2020).

3. Canumiesa, O. B. Komutonanas xumust: y4ue6. mocooue / O. B. Canumiea, 0. B. Tapacosa, H.
E. Monnarynos. - Kemeposo : Keml'V, 2017. — 112 c. — ISBN 979-5-89289-140-9. — Tekcr :
NIEKTPOHHBIA [/ DnekTpoHHO-OMOMMOTeuHass  cucrema «Jlamp» ©  [caiit]. — URL:
https://e.lanbook.com/book/102693 (mata obpamienus: 01.09.2020).

4. Mumypuna, O. A. Xumunyeckas kuHeTHKa. COCTOSIHME XMMHUYECKOIO PpaBHOBECHS :
npaktukyM / O. A. Mumypuna, 3. P. Mymnuna, O. B. EpiioBa ; MarHUTOropckuii roc. TeXHHYECKHUIA
yH-T UM. ['. K. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mata obpamenus: 01.09.2020). - MakpooObekT. - TeKCT : AMEKTPOHHBIN. -
Ceenenus noctynssl Takke Ha CD-ROM.

5. Mensuuk, H. JI. PactBopsr : npaktukym / H. JI. Measuuk, D. P. Mymiuna, O. A. Mumrypuna
; Marauroropckuit roc. Texuuueckuii yH-T uM. I'. M. HocoBa. - Marnurtoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢ turyn. o9kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata obpamenus: 01.09.2020). - MakpooObeKkT. - TeKCT : IIEKTPOHHBIA. -
Ceenenus noctynssl Takke Ha CD-ROM.

6. Mensuuk, H. JI. [lucnepcusie cuctemsi : npaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; MarHutoropckuii roc. rexunyeckuii yu-t um. I'. 1. Hocosa. - Marauroropck : MI'TVY num.
I W. Hocosa, 2019. - 1 CD-ROM. - 3arm. c¢ tutyn. odkpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mata oopamenus: 01.09.2020). - MakpooObekT. - TeKCT : IIEKTPOHHBIN. -
Ceenenus noctynssl Takke Ha CD-ROM.

7. Crace, H. ®. CnpaBoyHuk 1o oO0IIel W HEOPraHUYECKON XWMHHU : yueOHOe mocoOue s
By30B/ H. ®. Crace. — 4-¢ u3n. — Mocksa : HU3marensctBo [Opaiit, 2020. — 92 c. — (Beicmee
obpaszopanue). — ISBN 978-5-534-00904-0. — Texkcr : amekrponnbiii / DBC IOpaiiT [caidT]. —
URL: https://urait.ru/bcode/451302 (nara oopamenus: 01.09.2020).
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https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://urait.ru/bcode/451302

8. U3Bectust BbICIIMX YYEOHBIX 3aBEJCHUNA. XUMHUS W XUMHUYECKas TEXHOJIOTHS: HAy4YHO-
texuuyeckuit xypHait — ISSN 0579-2991. — Tekct HemocpeICTBEHHBIH.

B)DJCTOHquCRHeyKa3aHHH:

1. Mynnuna, 3. P. ®usnyeckas U KOJUIOUIHAS XUMUS

. maboparopHblii mpaktukym / O. P.

Mymnuna, O. A. Mumypuna ; MI'TY. - Marauroropck : MI'TY, 2017. - 1 snektpon. ont. quck (CD-
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2908.pdf&show=dcatalogues/1/1134432/2

ROM). - 3arin. c

TUTYIL. JKpaHa. -

908.pdf&view=true
Ceenenus nocrynusl Takoke Ha CD-ROM.

(mata obpamenus: 01.09.2020).

- MakpooobekT. - Tekct :

3JIEKTPOHHBIN.

2. Mynnuna, D. P. ®usuueckas v KOJUTOMIHAS XUMUS . yueOHoe mocodue / D. P. Mymiuna, O.
A. Mumypuna ; MI'TVY. - Marautoropck : MI'TY, 2017. - 13JIeKTp0H ont. auck (CD-ROM). - 3ara. ¢

TUTYIIL. 9KpaHa.

URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=2907. pdf&show dcatalogues/1/1134431/2

907.pdf&view=true
Ceenenus nocrynusl Takoke Ha CD-ROM.

(mata o6Opamenus: 01.09.2020). -

r) [Iporpammuoe o6ecnneuenue u UHTEepHET-pecypchbl:

IIporpamMHoe oGecnieyeHne

MakpooOBbeKT. - TeKCT: 3JIEKTPOHHBIN. -

Haunmenosanue I10 No noroBopa CpoK eCTBUS JTUIEH3UU
l\’/lr(?f\é\slggl?a\a/(s J7'I}I 122718 o 11.10.2021
A 08.10.2018 =
KJIACCOB)
. CcBOOOIHO

7Zip pacnpoctpansiemoe 110 Occepotmo

MS Off_lce 2007 Ne 135 or 17.09.2007 OeccpouHo
Professional

IIpodeccnonanbubie 0a3bl JAHHBIX M HH(OPMAIMOHHBIE CIIPABOYHBIEC CHCTEMBbI

Hassanue xypca

CcplUIKa

DnexTpoHHas 0a3za MEPUOIUYECKUX H3JaHHM

https://dlib.eastview.com/

HHACKC HayyHoro nutuposanus (PYTHIL)

East View Information Services, OOO
HaumonanpHast UH()OPMAIIMOHHO-
aHanuTHdeckas cuctema — Poccwmiickuit|URL: https://elibrary.ru/project risc.asp

ITouckoBast cucrema Axagemusi Google
(Google Scholar)

URL.: https://scholar.google.ru/

Wudopmannonnas cucrema - EguHoe okHO
JI0CTyTa K MHPOPMAIMOHHBIM pecypcaM

URL: http://window.edu.ru/

@enepalibHOE TOCYAAPCTBEHHOE OIOIKETHOE
yupexnaenue  «DenepalbHblA  HMHCTUTYT
IIPOMBIIIJICHHONW COOCTBEHHOCTHY

URL: http://www1.fips.ru/

Poccuiickass T'ocymapctBenHass OubOimoreka.
Karanoru

https://www.rsl.ru/ru/4readers/cataloques/



https://magtu.informsystema.ru/uploader/fileUpload?name=2908.pdf&show=dcatalogues/1/1134432/2908.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2908.pdf&show=dcatalogues/1/1134432/2908.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2907.pdf&show=dcatalogues/1/1134431/2907.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2907.pdf&show=dcatalogues/1/1134431/2907.pdf&view=true
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/

DOneKkTpoHHBIE pecypchl Oubmuoreku MITY
uMm. ['.11. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp
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9 MaTepua/ibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIHHBI (MOTY/JIs1)

MarepualibHO-TEXHUYECKOE 00ECIICYCHUE UCIIMIUTMHBI BKITIOYACT:

VY4eOHbIe ayIUTOpUU [UIS TIPOBEICHHS 3aHSATHHA JIGKIMOHHOTO THma. OcHalleHHe:
MynbTUMEIUIHBIE CPEICTBA XPAHEHHUS, IEPEIauH U MIPEACTaBICHHUS HH(POPMAIHH.

VYueOHble ayauTOpUM IS TPOBEICHUS Ja0OPAaTOPHBIX 3aHATHH, TPYNIOBBIX U
WH/IMBUYAIBHBIX KOHCYJIBTAIMH, TEKYHIEro KOHTPOJS W IMPOMEXKYTOYHOH aTTECTaIlWH.
Ocnamenue: OOopynoBaHue JUIsl BBIMOJTHEHHS JIAOOPATOPHBIX pabOT, XMMHUYECKas IMOCY/Ia,
peakTuBbl, Harsiapie MaTepralibl: TaOJIHIIbI, CXEMBI, TUIAKATHI.

[TomemeHust st CaMOCTOSTENIEHOM paboThl oOy4atonuxcs. OcHamenue: [lepconanbabie
kommbioTepsl ¢ makerom MS Office, Bbixogom B MHTEpHET M C IOCTYIOM B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BATEIBHYIO CPEy YHUBEPCUTETA.

[ToMemienust Juis  XpaHeHHs W TPOPHIAKTHYECKOTO OOCITY)KUBaHHS y4eOHOTO
obopynoBanus. Ocnamenue: Cremnaxu, ceddbl UIsI XpaHeHUs ydeOHOTO 00OpyIOBaHUS.
WHCcTpyMEHTHI I peMOHTA J1a00paTOpHOTo 000pYA0BaHUSI.



MPUJIO)KEHHUE 1
6. YueOHO-MeTOAUYeCKOE o0ecnieYeHre CAMOCTOSITeIbHOI Pad0ThI 00y4al0IMXCH

CamocrosiTennpHass paboTa OO0ydYarOIIMXCS TOApA3eseTCcs Ha ayJuTOPHYI, KOoTopas
MPOUCXOAUT KAaK BO BpeMsl JaOOpPATOPHBIX 3aHATHM, TaK M Ha IJIAHOBBIX KOHCYJbTAllMAX, U HaA
BHEAYJIUTOPHYIO, MIPOUCXOSIIYIO BO BpeMsI TTOATOTOBKHA 00YYaIOIMMHUCS OTYETOB IO Ja0OpaTOPHBIM
3aHSATHUSAM U BBIIIOJIHEHHUS TOMAIIHUX 3aJaHUH.

AyauTopHas camMoCTOsATENbHas paboTa oO0ydalwImuxcs NpeanosjaraeT MpOXOXKIEHUE
TECTUPOBaHUA. TeCThl BKIIOYAIOT TEOPETHYECKHUE M IPAKTUUECKHE 3aJaHus, OTBETHl Ha KOTOPHIC
TpeOyIOT TIIyOOKOrO0 TIOHMMAaHUS W3YYEHHOTrO Marepuana. TecThl MOCTPOEHBI E€IMHOOOPa3HO: K
Ka)XJIOMYy BOIIPOCY TIpeJiaracTcsl 4eThIpe BapHaHTa OTBETOB, CPEIX OJWUH TpaBUiIbHBIN. OOpaboTka
pe3yIabTAaTOB OCYIIECTBISCTCA IYTEM COIOCTABICHHUS TMOJYUYEHHBIX PE3YJIbTATOB C STAJOHHBIMU U
MIPOTEKAET OYEHb OBICTPO. MakcHMalIbHOE KOJIMYeCTBO OayuioB — 20, KOIMMYECTBO 3amanuil — 20, Kaxmoe
3aJIaHKC OLICHUBACTCA B 1 Oay.

KouTpoJibHbIe BOIPOCHI U1 321U THI JJA00PaTOPHBIX padoT
«OCHOBBI XUMHY€ECKOI TEPMOTUHAMHKH»

OCHOBHBIE TIOHSATHS TEPMOJAUHAMHUKH. THITBI CHCTEM.

TepMmoauHaMuyeckue napaMeTpsl 1 QyHKIIUN COCTOSTHHUSL.

[TepBoe Hauano TepmoaguHAMUKH. [IpritokeHne mepBoro 3aK0Ha K pa3InYHbIM MTPOIECCaM.
[TonsiTue o TernoBoM 3¢ deKTe, TEMI0Th 00pa30BaHusl, TOPEHUS, PACTBOPEHHUS.
3akon ['ecca. Pacuets! mo 3akony ['ecca.

CnencrBus u3 3akoHa ['ecca.

TennoemkocTs. CriocoObI BeipaxkeHus. M300apHasi 1 ©30X0pHask TEIJI0EMKOCTb.
3aBUCUMOCTH TEIUIOBOTrO 3¢ eKTa peakiuu oT Temneparypsl. 3akoH Kupxroddoa.
Bropoe Hauano TepMOAMHAMUKH.

0. CraTtuctuueckas UHTEPIPETALUS SHTPOIHH.

11. Tperbe HayaIO TEPMOJIUHAMUKH.

12. TepmonuHamuyeckue noTeHManbl. Y paBHeHue ' u60ca — ['enbMrosmbia.

13. Xumuueckuii MoTeHIHAIL.

BOoo~NoOR~WNE

«XHMHYECKOE PABHOBECHE)

1. KoHcranTa XuMu4eckoro paBHoBecHs. BUsibl KOHCTaHT.

2. YpaBHEHHE U30TepMbl XUMUYECKOI peaKIiH.

3. 3aBHCHMOCTh KOHCTAaHTHI XHMHUYECKOTO DPAaBHOBECHS OT TEMIIEPATyphl. YpPaBHEHHS H30XOpPHI U
1300apbl XUMHUECKOM peaklnu.

4. Tlpunuun Jle-Ulatense — bpayna. BiusHue KOHIEHTpaluu, AaBJIEHUS M TEMIEpaTypbl Ha
CMELICHUE XUMUYECKOTO PABHOBECHSL.

«TepmoanHamuyeckasi TeOpUsi pacTBOPOB»

1. PactBOpBI: OCHOBHBIE ONPE/EIICHUS.

2. Cnoco0Obl BBIpaKEHHsI COCTaBa paCTBOPOB.

3. BmumsHme pa3muuHbIX (pakTopoB Ha pactBopuMocTh. @opmyma MU.M. Cedenona. 3akon ['enpu —
HManerona. Ypasuenue Knaitnepona — Knaysuyca.

4. Mopenu pacTBOPOB: UJealIbHbIE, 0ECKOHEUHO pa30aBiIeHHbIE U peallbHbIE.

5. 3akoH Payns.

6. KommuratuBHble CBOWCTBA pacTBOPOB HEAJIEKTPOJIUTOB: MOHMKEHHE TEMIIEpaTyphbl 3aMep3aHus U
MOBBILIEHUE TEMIIEPATYPHI KUIIEHUS] paCTBOPOB.
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OcMmoc. OcMoTHYECKOE JaBJICHUE.
KonnuraTuBHbIE CBOICTBA pPaCTBOPOB AIEKTPOIUTOB. V30TOHMYECKUH KO (DUITHEHT.
Cnabwbie 27eKTpoJIUTHI. 3aKoH pazbaBieHus OcTBaibaa.

. CunbHbIE ANIEKTPOIUTHL. AKTUBHOCTh U KO PHUIIMEHT aKTUBHOCTH.

«3.]'IeKTp0XI/IMI/IH»

OCHOBHBIE IOHATHUS AIEKTPOXUMUHU.
DNEeKTPONPOBOAHOCTH PACTBOPOB AJIEKTPOIUTOB.
XUMUYECKUE UCTOYHHUKH JICKTPUUECKOTO TOKA.
I"anpBaHnYeCKUE 37IEMEHTBI. DNEKTPOABIIKYILAS CUJIa.
DIIeKTpOAHbIC MOTEHIMANbI. Y paBHeHue HepHcra.
Knaccugukanus 37eKTpo10B.

«XHMMHYECKasaA KMHETHKA»

CKopocTh XMMHUYECKOH peakliiy U METO/bI €€ PEryIHPOBAHUSI.
MonekyiapHOCTh peaKLUu.

Peakuuu paznuyHbIX TOPSIKOB.

CnoxxHble peakly: napasuiesibHble, 0CIE0BaTENbHbIE, CONPSKEHHBIE.
Lennbie, GOTOXUMUYECKHUE PEAKIIHH.

I'eTeporennsie peakuum.

['omorenHsIil Katanus

I'ereporennsbiit kaTanus.

DepMEHTAaTUBHBIN KaTalus3.

«IloBepXHOCTHBIE IBJICHUSD)
IToBepxHOCTHAs HHEPTUSA U MIOBEPXHOCTHOE HATSKEHUE.
Krnaccudukanys mnoBepXHOCTHBIX SBJICHUI.
CmaunBanue. Pacrexanue.
Kore3us. Anresus.
KanunmnspHsele ssBneHus.
Buast ancop6ium.

«I[I/ICl'lepCHble CUCTEMBID»

Knaccudukanms 1ucrepcHbIX CUCTEM.

CrocoOsbI MOTy4eHUs JUCTIEPCHBIX CHCTEM.

CBoiicTBa IUCTIEPCHBIX CUCTEM: KHHETUYECKHE, ONTUYECKUE, DICKTPHUUECKH.

Y CTOWYUBOCTE U KOATYJISALUS JUCTIEPCHBIX CUCTEM.

CemumenTtanusd. CeJUMEeHTAIIMOHHBIN aHAIIN3.

[ToBepXHOCTHO-aKTHBHBIC BEIIECTBA: KJIacCU(UKAIIUS U 00IIast XapaKTepUCTHKA.
MHuUKpOTeTEpOreHHbIE CUCTEMBI: a3PO30JIH, CYCIIEH3UH, IMYJIbCUH, TICHBI.

((BLICOKOMOJIeKy.Hﬂprle COCAMHCHUS»

Krnaccudukaiys BHICOKOMOIEKYISIPHBIX COETUHEHUH.
CrpykTypa, hopma 1 THOKOCTb MAaKPOMOJIEKYJI.

CBolicTBa pacTBOPOB BBICOKOMOJIEKYJISIPHBIX COCTMHEHMI.
HaGyxanwue.

Bszkocts.

I'enu u ctynnm.



IIpumepHBIii BADHAHT TEMATHYECKOI0 TECTOBOI0 3aJaHUA JIsl TEKYIIero KOHTPOJIS

Teer Ne 1

1. Xwumuueckas TepMOAMHAMHKA — ATO pas3zien GU3NUECKON XUMUH, N3YyYarOIHH. . .

1) CKOPOCTH XUMHUECKUX PEAKLUH 1 MEXaHU3M MX MPOTEKAHUS

2) SHEpreTudeckue dS(PQEKTh, COMPOBOXKIAIONINE XUMUYECKUE IIPOLECCH, a TaKkKe
HAaIpaBJICHUE U MPEEIbl UX CaMOIPOU3BOIBHOTO TPOTEKAHUS

3) (bU3MKO-XUMHYECKHE CBOWCTBA MOHHBIX CHCTEM, A TAK)KE SBJICHUS, BOSHUKAIOIINE Ha
rpaHuIe IByX (a3 ¢ yyacTUeM 3apsHKCHHBIX YaCTHIL

4) CTPOEHHUE aTOMOB M MOJICKYJI, & TAKXKE arperaTHble COCTOSHUS BEIECTBA
2. CoopmynupyiiTe HyJIeBOE Ha4alIo TEPMOJHHAMHUKH

1) mobas (opMa DHEPrUM MOXKET MOJHOCTBIO TEepeHTH B TEIUIOTY, HO TEeIUIoTa
npeoOpa3syercs B Apyrue GOpMbl SHEPTHH JIUIIb YACTUIHO

2) €CITU KaXKaas U3 cucteM A U B HaxoauTcs B TEIUIOBOM paBHOBecHH ¢ cuctemoin D, To
MOXHO YTBEPIK/IaTh, YTO CUCTEMBbI A 1 B HaxosTcs B TEMIIOBOM PaBHOBECUH JPYT C IPYTOM

3) SHEeprus He ucueszaeT OeccleHO W He BO3HHMKAET M3 HUYETO, MEPEeXo]| €€ M3 OJHOTO
BU/Ia B IPYrod IPOUCXOIUT B CTPOTO SKBUBAJIICHTHBIX KOJIMYECTBAX

4) B M30JIMPOBAHHBIX CHCTEMaX CAMOIPOM3BOJIBHO MOTYT MPOTEKATh TOJBKO IMPOIECCHI,

COIIPOBOXKAAIOIINECS YBEIMUYEHUEM DHTPOIIUHU
3. Tpunoxenue nepBoro Havyaisa K N30XOPHOMY MPOLIECCY HMEET BH

)Q=AH 2)Q=AU 3)W=-CyAT 4)3Q=nRTIn P
P,
4. MOHHpHaH TCIIJIOEMKOCTH — 3TO ...
1) KOJIMYECTBO TEIJIOThI, HEOOXO0IMMOE JUIsl HarpEeBaHUs €JUHUIIBI Macchl BemecTBa Ha 1 K
2) TEIUIOBOM 3(PeKT peaknuu OKHUCIeHHs | MOJIA BeliecTBa B H30BITKE KHCIOpOAa 0
BBICIIIUX OKCHUJIOB
3) 9TO KOJIMYCCTBO TCIIIIOTHI, KOTOpOC BBIACIICTCA WJIN ITOTJIOIACTCA HpI/I 06pa3OBaHI/II/I 1 MOJIA
BCIIIECTBA U3 HpOCTI)IX BCIIICCTB, YCTOI\/JI‘-II/IBI)IX HpI/I JAaHHBIX YCJ'IOBI/IFIX
4) KOJIMYCCTBO TCIIIIOTHI, Tpe6yI01ueeC${ I yBeJII/I‘-IeHI/IH TeMHepaTypr 1 MOJIA BCIIIECTBA HA 1
K
5. KaK 3aIIUIICTCA BBIpa)KeHI/Ie JJId KOHCTAHThI paBHOBeCI/IH peaKL[I/II/I
A+2B=C+D

1) Kp = [C][D] / [AI[B  2)Kp=[C][D]/[A][B]
3) Ke = [A][B] %/ [C][D] 4) Ky = [A]’[B] / [C][D]
6. PaBaoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0 cMmemiaercs BneBo
1) npu MOHM>KEHUHU TEMIIepaTyphbl 2) pH MOBBIILIEHUU TEMIIEPaTyphbl
3) mpu MOBBILIEHUH JTABJICHHUS 4) npu noBeIIeHuU KoHIeHTparmu CO
7. MaccoBast 107151 paCTBOPEHHOT'0 BEIIECTBA — 3TO OTHOILICHUE
1) macchl BelecTBa K Macce BOJIbI
2) KOJMYECTBA BEIIECTBA K 00EMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KOJIMYECTBa BeleCcTBA K 00BEMY pacTBOpa
8. PactBopamu Ha3bIBaOTCA ...
1) u30MMpOBaHHBIC CUCTEMBI, OTJCIICHHBIE OT OKPYKAOIIEH CPe/Ibl TOBEPXHOCTHIO Pa3jiena
2) TOMOTCHHBIE CHCTEMBI, HE CITOCOOHBIE K 0OMEHY BEIIIECTBOM C OKpYIKaroIei cpeaoit
3) rOMOTEHHBIE CUCTEMBI, COJIEPIKAIINE HE MCHEE JIBYX BEIICCTB
4) reTeporeHHbIE CUCTEMBI, COJCPIKAIIIE HE MEHEE IBYX BEIIECTB
9. PacTBOpUMOCTb T'a30B B BOJIE B IPUCYTCTBUU COJIEH ...
1) yBenuuuBaercs 2) He U3MeHseTcs
3) ymeHbILaeTcs 4) cTaHOBUTCSI HEOTPAHUYEHHOU
10.AGcomoTHast CKOPOCTh JBMKEHUS HOHA — 9TO
1) paccrosinue, KOTOpOE MPOXOAUT MOH 32 1 ¢ B 3JIEKTpUUYECKOM T0JIe ¢ HanpsbkeHuem 1 B
2) BeMYMHA, XapaKTePHU3YIOIlas MOABUKHOCTH HOHOB B AJIEKTPUUYECKOM TI0JIe



3) paccTosiHuEe B METpax, KOTOPOE MPOXOIUT HOH 3a | ¢ mpu rpaguente notennuana 1 B/M
4) cnocoOHOCTh MOHA MPEOJI0IEBATh PACCTOSIHUE B 1 M IpH HANpsHKEHUH AJIeKTpryeckoro moist 1 B
11.CKOpOCTBIO TOMOTE€HHOM PEAKIIMN HA3bIBACTCA . . .
1) KomMuecTBO BEIIECTBA, 00PaA3YIOIIErocs B pe3yIbTaTe FTOMOT€HHOW PeaKuy
2) KOJMYECTBO BEIIECTBA, BCTYMAMONICTO B PEAKIHIO HIH OOpa3yoIIerocs MpPU pPeakiuu 3a
eIMHUILY BPEMEHH B €MHHULIE 00bEMa CUCTEMBbI
3) Bpems, 3a KOTOPOE MOJHOCTHIO PACXOAYETCS OIHO U3 UCXO/IHBIX BEIIECTB
4) KOJMYECTBO BEUIECTBA, BCTYIAIOIIET0 B PEAKIUIO WM OOpa3ylOUICrocs MIpPU pPeakiuu 3a
€IMHUIlY BPEMEHHU Ha eIMHUIIE TUIOIIAIU ITOBEPXHOCTH (a3bl
12.Kak 3anuceiBaercs BeipaskeHue 111 ckopocTd peakuuu 4 NO () + 6 HoOry =4 NH3 () + 5 Oy

1) V = k[NOJ*[H,0] 2) V = K[NH3][O,]

3) V = k[NOJ*[H.0]° 4) V = K[NH3]*[0:]
13. Peakmug tuna A — B + C gaBngercs ...

1) GumonexynsipHOI 2) MOHOMOJIEKYJISIPHOM

3) TpUMONEKYISPHOI 4) cnoxxHOU
14.IToBepXHOCTHO-HEAKTUBHBIE BEILIECTRA ... TIOBEPXHOCTHOE HATSDKEHHUE

1) noBbIIIAIOT 2) yMEHBIIAIOT

3) HE U3MEHSIIOT 4) cHayana yBeIMYMBAIOT, 3aTEM YMEHbBIIAIOT
15.®@opmyna s ornpeneneHus abCOMOTHON acOpOIMK UMEET BUJT

) r--c¢ 9o 2) I'=A—c,h

RT dc
3)ﬁ:%:3—3.5 4) A=c,h

n
16./IucniepcHble CUCTEMBI — 3TO
1) roMOreHHbIe CUCTEMBI, HE CIIOCOOHBIE K 0OMEHY BELIECTBOM C OKPYXKAIOIIeH cpeoi
2) M30JIMPOBAHHBIC CHCTEMBI, OT/ICIICHHBIC OT OKPYKAIOIICH Cpe/ibl MOBEPXHOCTBIO pasjesna
3) cuctembl, B KOTOPBIX YaCTHUIIBI OHOTO BEIIECTBA PABHOMEPHO PaCIIpE/ICIICHbI B IPYTOM
4) TOMOTE€HHBIE CUCTEMBI, COJICPIKAIlIe HEe MEHEe JIBYX BEILECTB
17. ArperatuBHasi yCTOWYUBOCTb — 3TO CHOCOOHOCTD
1) coxpaHsATh paBHOMEPHOE paclpe/IesieHHEe YacTUll B 00beMe
2) coXpaHsATh CTPYKTYpPY ¥ POYHOCTH arperaTtoB
3) coXpaHsITh CObBATHBIE 000JIOUKH KOJIJIOUHBIX YaCTHI]
4) IPOTHBOCTOSTH arperaiuy YacTHI]
18. Kakme WOHBI CHOCOOHBI BBI3BATH KOATyJSIUIO KOJUIOMAA, YaCTHIBI KOTOPOTO HWMEIOT
MOJIOKUTEIbHBIN 3apsn?
1) kaTHOHBI 2) aHHOHBI
3)nosasipHbIe MOJEKYJIbI 4)HenosipHbIe MOJIEKYIIbI
19. [ns xakoro 3JEKTPOJIUTA TOPOT KOATYJISIHHA KOJUION/IA C TIOJIOKHUTEIBHO 3apsDKEHHON YacTUIIeH
J0JKEH OBITh HAMMEHBIINM?
1) xjopua Kanus
2) cynbdar Kanus
3) oprodochar Kamus
4) HHTpaT Kanus
20. A3po3onu — 310 ...

1) MUKpOTreTepOreHHbIe CUCTEMBI C KHIKOW AUCIEPCHOHHON CPENoil U TBEPAOH qUCIIepCHON (a3oit
C pa3MepamMu 4acTHIl OT 10° 10 10* ™

2) cBOOOIHO-MCIIEPCHBIE CUCTEMBI C Ta3000pa3HOil TUCTIEPCHOHHOMN Cpelor U AucTiepcHo (ha3oi,
COCTOSIIICH U3 TBEPIBIX WIH KHUIKAX YACTHUI]

3) BBICOKOKOHIICHTPUPOBAHHBIEC TE€TEPOTEHHBIC CHCTEMBI, B KOTOPBIX THUCIIEpCHAas (a3a COCTOUT U3
Iy3bIPHKOB Ta3a, a JUCIEPCHOHHAs cpefa (KUIKas WM TBepAas) oOpa3yeT TOHKHE IUIEHKH MEXITY
My3bIpbKaMH Ta3a

4) cBOOOIHO-AMCIIEPCHBIE CHUCTEMBI, B KOTOPBIX JMCIEPCHOHHAs cpeaa M auciepcHas ¢asza
SBIISTIOTCS! KUJAKOCTSIMH



IMPUJIOKEHUE 2

7. OeHOYHbIE CPEACTBA /IJIsl IPOBEeHUS MPOMEKYTOYHOM aTTeCTALMHU
HpOMe)KYTO‘-IHaSI arTecranuia UMECT LI CIBIO OHpeIICHI/ITB CTCIICHb JOCTHIXCHUA
3aIUIAHUPOBAHHBIX PE3YIHTATOB O0YUEHHUS 1O JUCIUIIMHE 3a OTPEICICHHBIN Mepruo 00ydeHHUs.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHUS] U OLIEHOYHbIE CpeACTBA /Js NPOBeIeHHS
NMPOMEKYTOYHOM aTTEeCTALMHU:



Kon
WHIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHITNH

OneHouHble CpeaCTBa

OIIK-1 CnocobOeH NMpPUMEHSATh €CTECTBEHHOHAYYHBIE M OOLICHMH)KEHEpHBIE 3HAHMS, METOJbl MAaTEeMaTHYECKOr0 aHaJM3a M MOJEIMPOBAHUS B 00JacTu
po¢ecCHOHATBHON e TeIbHOCTH

OIIK-1.1

Hcronp3yeT ecTeCTBEHHOHAYYHbIE U
OOIICHH)KCHEPHBIE ~ 3HAHUS  JUIS
peIICHMS BOIIPOCOB B
npodeccCHOHALHOM IeATEeIPHOCTH

Ilepeuens meopemuueckux 6onpocos:

OcHOBHbIE IOHATHS TEPMOANMHAMUKH. TUIIBI CUCTEM.

TepmoauHaMuyeckue napaMeTpsl U QyHKIIUN COCTOSTHHUSL.

ITepBoe Hauano TepmoauHamMuKu. [IpunoxeHue nepBoro 3aKkoHa K pa3jIM4HbIM IPOLECCAM.
[TonsTue 0 TemnoBoM 3¢ eKTe, TEMIOTH 00pa30BaHusl, TOPEHUSI, PACTBOPEHHUS.

3akon ['ecca. Pacuets! no 3akony ['ecca.

CrnenctBus u3 3akoHa ['ecca.

TennoemkocTs. CriocoObl BeipaxkeHus. M300apHasi 1 ©30X0pHask TEIJI0EMKOCTb.

3aBUCHUMOCTb TEIUIOBOro 3¢ (exra peakuu oT Temneparypsl. 3akoH Kupxrogoa.

Bropoe Hauano TepMOIMHAMUKH.

0. Cratuctuyeckas MHTEpPIPETALUs SHTPOIIUH.

11. Tperbe Ha4yaIO TEPMOJUHAMUKHY.

12. TepmoauHaMuyeckne noTeHIMabl. Y paBHeHue ['nd6ca — I'enbmrosnbia.

13. XuMnyecknii MoTeHIMal.

14. KoHcTaHTa XMMHUYECKOTO paBHOBECHUS. BUIbI KOHCTAHT.

15. YpaBHeHue U30TepMbl XUMUYECKON peaKIuu.

16. 3aBUCUMOCTh KOHCTAHTBI XUMHUYECKOTO PAaBHOBECHS OT TEMIEpaTyphl. Y paBHEHUS H30XOpPbI U
n300apbl XUMUYECKON PEAKIIIH.

17. llpuniun Jle-lllatense — bpayna. BnusHue KOHLEHTpaluH, JaBJI€HUS M TeMIepaTypbl Ha
CMEIlIeHNEe XUMHYECKOTO paBHOBECHSI.

18. PacTBOpBI: OCHOBHBIE OTIpEIEIEHUS.

19. CriocoObI BEIpaKEHHUST COCTaBa PACTBOPOB.

20. Boustnue pasznuuHbiX (pakTopoB Ha pacTBopuMocTb. @opmyna .M. Ceuenona. 3akon ['eHpu —
HanvroHa. Ypasnenue Knaiinepona — Kiaysuyca.

21. Mojenu pacTBOpOB: HealbHble, 06CKOHEUHO pa30aBiIeHHbIEC U peallbHBIE.

22. 3akoH Payus.

23. KonnuraTuBHbBIE CBOMCTBA PaCTBOPOB HEAJIEKTPOJIUTOB: MOHWKEHHE TEMIIEPaTyphl 3aMep3aHus
Y TIOBBIIIEHHE TEMIIEPATYPhl KUTIEHHS] paCTBOPOB.

24. Ocmoc. OcMOTHYECKOE JIaBJICHHUE.

HBOoo~NoORWNE




Kon Nuaukatop AoCTHXEHUS

OI_[CHO‘IHBIC Cpe€acTBa
HHJUKaTopa KOMIICTCHIIM

25. KonnuraTuBHbIE CBOICTBA paCTBOPOB 3JEKTPOIUTOB. M30TOHNYEeCKuit K03 PUIHeHT.
26. CnaOble »51eKTpOoIHThL. 3aKoH pa3zdasieHust OcTBalIbA.

27. CuIIbHBIE DJICKTPOIUTHL. AKTHBHOCTH M KOO(P(UIIMEHT aKTUBHOCTH.

28. OCHOBHBIE TOHATHUS DIEKTPOXUMUH.

29. DEeKTPONPOBOIHOCTh PACTBOPOB 3JIEKTPOIHUTOB.

30. Xumuueckre UCTOYHUKH IIEKTPUIECKOTO TOKA.

31. I'anpbBaHMYECKHE IEMEHTHI. DIIEKTPOJIBIXKYIIAS CUIIA.

32. DyeKTpOAHbIE MOTSHITNABL. Y paBHeHHEe HepHcTa.

33. Knnaccudukanus 37eKTpoI0B.

34. CKOpOCTh XUMHUYECKOW PEAKIIUU H METOIbI €€ PETYIHPOBAHUSI.

35. MoeKynspHOCTh PEeaKIIHH.

36. Peakiinu pa3innmyHBIX TOPSIKOB.

37. CnoxHble peakIiy: mapaieibHbIe, IOCIeJ0BATeIbHbIE, CONPSKEHHDIE.
38. Llennble, HOTOXMMUYECKHE PEAKIINH.

39. I'eTeporeHHbIC peaKIInH.

40. 'oMOTeHHBII U TeTepOTEeHHBIN KaTan3

41. depMeHTATUBHBINA KaTallu3.

42. TToBepXHOCTHASI DHEPTHUS M IOBEPXHOCTHOE HATSHKEHUE.

43. Knaccudukanus NoOBepXHOCTHBIX SBJICHHH.

44. CmauuBanue. Pactekanue.

45. Koresus. Aaresusi.

46. KanmunspHbie sSBICHUSI.

47. Buasl ancopOrumu.

48. Knaccuduranus JUCTIEPCHBIX CUCTEM.

49. CiocoObl NOTYYEHUS AUCHEPCHBIX CUCTEM.

50. CoiicTBa JUCTIEPCHBIX CHCTEM: KHHETUYECKHE, ONTHYECKHE, DIIEKTPUICCKHE.
51. YCcTONHYMBOCTD U KOATYIISIINS AUCTIEPCHBIX CUCTEM.

52. CenumenTanusa. CeqMMEHTAlMOHHEIN aHAIIN3.

53. [loBepXHOCTHO-aKTUBHBIE BEIIECTBA: KJacCU(UKaLUs U 0011ast XapaKTepUCTHKA.
54. MuKkporeTeporeHHbIE CHCTEMBI: a3P0O30JIH, CYCIICH3HH, IMYJILCHH, TICHBI.
55. Knaccugukanus BBICOKOMOJIEKYISPHBIX COEAMHEHUI.

56. CtpykTypa, popmMa ¥ THOKOCTh MaKPOMOJIEKYIL.




Kon

Nuaukatop AoCTHXEHUS

O1eHOYHEIE Cpe€acTBa

WHNKATOpa KOMIIETEHIUU
57. CBoiicTBa paCTBOPOB BBICOKOMOJICKYJIIPHBIX COCTUHCHHIA.
58. HabOyxanwue.
59. Bs3kocCTh.
60. I'ennt 1 cTyaHu.
OIIK-1.2 [Ipumensier METO/IbI Ilpumepnvle npakmuueckue 3a0anun:
MaTEMaTUYECKOTO a"aiausa 51 1. Insa peakuun WOs ) + 3 Ha () = W () +3 H20 () paccunrats AH, AS, onpeaenuts

MOJEIUPOBAaHUS Uil YIPABJICHUS
IIPOU3BOJCTBOM u KaueCTBOM
noyimrpauueckoil U yrnakoBOYHOUH

MPOYKIIHH

BO3MO’KHOE HAIIPABJIICHUE PEAKIMU IIPU CTAHIAPTHBIX YCIOBUAX U IIpU t = 977°C. Paccunrars
TeMIIepaTypy Hadajia peaKkiuH.

2. ITpu B3aumoneiicteuu 20 M 0,001H murpara ceurana (1) ¢ 10 M 0,02H cynbsdara kamus
obpasyercst 30116 cyibdara ceuHua (11). Onpenenure 3apsi 4acTuil OTYIEHHOTO 30JIs M HATTUILIATE
(dhopMyITy €ro MULEIUIBL.

3. s peakuun 2 PB(NO3); () = 2 PbO () +4 NO; () + O; () paccuntats AH, AS, onpenenuts
BO3MOYHOE HATPABICHHE PEAKIMH TPH CTAHAAPTHBIX ycaoBusx u mpu t = 477°C. Paccumrats
TEMIIepaTypy Hadyajia peaKiim.

4. TlpeacTaBuTh YCIOBHBIMH XUMHYECKUMU (popmynamu ctpoeHre munesuis 3051 Al(OH)s,
noaydennoi mpu cimuBanuu 10 M 0,08 M NaOH u 20 mut 0,06 M AlICI3. Onpenenure 3apsi 4acTuil
MOJIYYEHHOT'0 301151 M HAIUIINTE (OPMYITYy €r0 MULIEIUIBL.

5. Mnst peakunu Fe304 (o) + 4 C (pag) = 3 Fe o + 4 CO () paccuntats AH, AS, onpenenuts
BO3MOYKHOE HAIPABJICHHE PEAKIIUH TIPH CTAHIAPTHBIX YCIOBHsX 1 pH t = 627°C. Paccumtarh
TeMIIepaTypy HaJyajia peaKkiiH.

6. IlpeacraBpTe YCIOBHBIMU XUMHUECKUMHE (DOPMYTIaMH CTPOSHHE MHUIIEIUTBI 307151, TOTYYEHHOTO
nipu B3aumosercteuu 12 ma 0,02H pacteopa xnopuna kanus co 100 mu 0,005H pactBopa HUTpaTa
cepebpa. Onpenenute 3apsi] YaCTUI] OTYYEHHOT'O 301 ¥ HAUIIUTE (POpMYITy €ro MULIEILIBI.

7. Mnst peakuun Fe304 o +4 Hy () = 3 Fe (o + 4 HO (1 paccuntats AH, AS, onpenenuts
BO3MOYKHOE HAIIPABJICHHE PEAKIIUH MK CTAHAAPTHBIX YCIoBHsX 1 pn t = 1227°C. Paccunrath
TeMIIepaTypy Hadajia peaKkiiH.

8. [IpencraBbTe YCIOBHBIMUA XUMHUECKUMHU (popMysiaMu ctpoenne Mutieuisl 301151 PhCly,
noxydeHHoro npu B3aumoneiicrsuu 5 mit 0,05M pactBopa KCI ¢ 20 mit 0,01M pactBopa Pb(NO3)s,.
Onpenenute 3aps/ YacTHUI] MOTYYEHHOT'O 30J1s1 U HAUIIUTE (YOPMYITY €0 MULIEIUTBIL.

9. ns peakuun Fe304 ) + Ha ) = 3 FeO () + H2O () paccunrats AH, AS, onpenenuts
BO3MOYKHOE HAIlpaBJIeHUE PEAKLIUU MPU CTaHAAPTHBIX yCIOBUSAX U npu t = 1227°C. Paccunrarh
TEMIIepaTypy Havyajia peaKiim.
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O1eHOYHEIE Cpe€acTBa

10. TIpeacraBpTe yCIOBHBIME (DOPMYJIaMH CTPOSHUE MUIICILIBI KOJUTOMIHOTO pacTBopa Cus,
noaydennoro npu B3aumoaeicteun 30 mut 0,008M CuCl, ¢ 10 M 0,1M H,S. Onpenenute 3apsin
YaCTHII MIOJTYYSHHOTO 30JIs1 M HAITUIIUTE (DOPMYITY €r0 MUIICIUTBL.

11. Mo peakuuu Fez04 o + CO () = 3 FeO () + 4 CO; ( paccuurtats AH, AS, onpenenuts
BO3MOXKHOE HAIpPaBJICHUE PEAKIIUH IPU CTAHIAPTHBIX YCIOBHUSAX M IPH T = 1377°C. Paccuurarts
TEMIIEPATypy Hauasa peakiuu.

12. TIpeacraBpTe yCIOBHBIME (DOPMYJIaMH CTPOSHUE MHUIICILIBI KOJUTOMIHOTO PacTBOPA,
nosrydeHHoro npu B3anmoaericteun 20 M 0,002M BaCl; ¢ 3 mut 0,005M HpSO4. Onipenenute 3apsin
YaCTHI] IOJTYYSHHOT'O 30JI51 U HAITUIIUTE (OPMYITY €r0 MHIIECIUIBL.

13. Mna peaxmuu ND2Os o) + 5 C (rpag) = 2 Nb ( + 5 CO (y paccunrars AH, AS, onpenenuts
BO3MO)KHOE HAIPABJICHUE PEAKIIUU TIPU CTAHIAPTHBIX YCIOBUSIX ¥ IMPH L = 1327°C. Paccuurars
TEMIIepaTypy Havajia peaKiiH.

14. TlpencraBpTe YCIOBHBIME (POpPMYIaMH CTPOCHUE MUIISIUTBI 30715 CYIIb(PUIA MBIIIIbIKa AsyS3,
nostydyeHHoro npu B3aumozeicteuu 11 0,05M pactBopa cepoonopoa ¢ 0,51 0,001M AsCls.
Onpeenute 3aps] YaCTHI] TIOTYICHHOTO 30JIs1 i HAIMAIIHATE (POPMYITY €T0 MUIIEIUTEL.

15. Ina peakuu MgCOs g=MgO y+CO; () paccuntats AH, AS, onpeaenuts BO3MOKHOE
HaIpaBJICHUE PEAKIIMH TP CTAHAAPTHBIX YCIOBUSAX U IPU t=627°C. Paccuurars TEMIEPATYPY
Havaya peakiuu.

OIIK-1.3

l'oToBUT MaTepHualibl U aHANU3UPYET
JUIsS COCTaBJICHUS HAyYHBIX 0030pOB,
nyOIuKanui, OTYETOB

Ilpumepnvle npakmuueckue 3a0anun:

1. dns peakuun ombuieHus 3¢gupa CH3COOC;Hs + NaOH — CH3;COONa + CoHsOH npu
T=283 K koucranTa ckopocTs cocrasisier k=2,307 mun (kmomb/M®) %, a npur T=298 K komcranTa
ckopocT paBHa k=54 MHH'I(KMOJIL/M?’)'I. Brerancnuth sHepruto aktuBanuu (E,) u ompenenuts
ckonbko BemiectBa (C) mpopearupoBaiio 3a 10 muHYT, eciau HadanbHble KoHieHTparuu (Co)
menoun u ddupa (Co) onuHakoBel U cocTaBisoT 0,02 KMOJB/M. [lopsnok peakuuu cyuTarh IO
MOJIEKYJISIPHOCTH.

2. Onpenenute MOJISIPHYIO MacCy BELIECTBA, €ClIU MpU pacTBopeHuu 3,42 r Bemectsa B 50 T
BOIBI Temmeparypa kumenus moBbimaercs Ha 0,104K. DOymuockonuueckass MOCTOSHHAS BOBI
cocrasisetT 0,52 K-kr-Mois ™,

3. OnpenenuTs CTENeHb AUCCOLMALNH (O) MypaBbUHON KHCIIOThI, MOJISIPHYIO 3JIEKTPUUECKYIO
MIPOBOJIUMOCTSH (A) 3TOTO pacTBOpa M BOJOPOAHBIN TOKazaresnb pH, eciu n3BeCTHO, YTO KOHCTAaHTA
nuccormanuu (K;) cocrasmsier 1,77- 10% a koHmeHTpanus pasaa 0,005 MOTIB/ M.

4. IlpuBecTu YCIOBHYIO 3alliCh TrajJbBAHUYECKOTO DJIEMEHTA, COCTaBJIEHHOIO W3 JABYX
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OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX 3JIEKTPOJIOB: Pt|Fe3+,Fe2+ u Pt|Sn4+,Sn2+. Paccuurate ero DJ1C
npu T=298K, eciu akTHBHOCTH HOHOB B pacTBopax pasHbl a(Fe*")=0,01; a(Fe?")=0,1; a(Sn*")=0,2;
(X(Sn2+)=(),02. Hanucate ypaBHEHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHOM PEaKIMK, MPOTEKAIOIIECH B
3JIEMEHTE TIPU ero paboTe U paccuuTarh KOHCTAHTY paBHOBecus (K,).

5. PaccumraiiTe KOHIIEHTPALIUU ICKTPOIUTOB, BEI3BABIINX Koaryisiiuto 10 mit 307 xitopuaa
cepebpa, eciu M3BECTHO, YTO B mepByro koibdy mobarnero 2 mui NaNOjs, mopor koaryiasmuu mpu
stom coctaBui 0,167 moub/i1, Bo Bropyto — 12 M Ca(NOgz), ¢ Ci = 0,005 Moib/i1, B TpeThio — 7 M
A1(NO3); ¢ C, = 0,0004 mosb/11.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHUBAHUS:

[TpomexxyrouHass artecrauus o aucuuiuinHe «®du3nueckass U KOJUIOMJIHAs XUMUS»
BKIIIOYAE€T  TEOPETUYECKHE  BONPOCHI,  TO3BOJIAIONIME  OLEHUTH  YPOBEHb  YCBOCHUS
00y4aroIMMUCs 3HAHUH, U NMPAKTUUECKUE 33aJJaHMs, BBIABJIOIINE CTEIEHb COPMHUPOBAHHOCTH
YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hOpME SK3aMEHa.

OK3aMeH IO JaHHOM MUCLMIUIMHE HMPOBOJIUTCS B YCTHOM (hopMe MO 3K3aMEHALMOHHBIM
OuneraM, KaXAblii U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCA U OJHO MPAKTUYECKOE
3aJlaHue.

Ilokazamenu u Kpumepuu oyeHUBAHUA IK3AMEHA:

— Ha OLEHKY «OTJHYHO» (5 OamnoB) — oOyyaroluiicsi JEMOHCTPUPYET BBICOKHUI YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOE U TIIIyOOKOe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO OIEpUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUX MTOBBIIICHHOHN CI0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Oamna) — oOyyaroluiicss IEMOHCTPUPYET CpEeIHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOMYCKAIOTCS
HE3HAUUTENIbHbIE OLIMOKHM, HETOYHOCTH, 3aTPyIHEHHs MpU aHAJUTUYECKUX OIlepalusx,
nepeHoce 3HaHUK M YMEHUH Ha HOBBIE, HECTAHIAPTHBIE CUTYaIINH.

— Ha OILICHKY «YyJAOBJIETBOPUTEJIbHO» (3 Oayia) — oOydarouuiics 1eMOHCTPUPYET HOPOIrOBbIi
YpOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIUI: B X0/I€ KOHTPOJILHBIX MEPOIPHUATHI JOITYCKAIOTCS
OLIMOKH, MpPOSBISETCS OTCYTCTBUE OTAEIbHBIX 3HAHWH, yYMEHHUIl, HaBBIKOB, OOyuarolIuiics
UCTIBITHIBACT 3HAYUTENBHBIC 3aTPYJHEHUS TPU ONEPUPOBAHUN 3HAHUSMH M YMEHUSMHU TIPU HX
IEpEeHOCEe Ha HOBbIE CUTYAIUH.

— Ha OLIEHKY «HeY/0BJIeTBOPUTEJIbHO» (2 0amia) — oOydaromuiics JeMOHCTPUPYET 3HAHUS HE
6onee 20% TEOpeTHUECKOTO MaTepuaina, JOMYCKAeT CYIIECTBEHHbIE OUIMOKH, HE MOXET
MOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HeyIO0BJIeTBOPHUTeIbHO» (1 Oamn) — oOydarouuiics He MOXKET MOKa3aTh 3HAHUS
Ha YpOBHE BOCIPOW3BEICHHS W OOBACHEHHWs WHPOpPMAIWU, HE MOXET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HaBBIKU PEIIEHUs MPOCTHIX 3ajau.



