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1 Ilemn ocBOeHMs JUCIUILIMHBI (MOAYJ/IA)

Lensmu OCBOEHUSI JUCLIUTITMHBI «XUMUSI» SIBJISIETCSI (hopmupoBaHue
byHIaMeHTa/lbHBIX 3HAaHWKM B 00/IaCTM COBPEMEHHOW XWMWHM, BKJIFOUAIOLIUX OCHOBHBIE
TOHSITUSI, 3aKOHbl M 3aKOHOMEPHOCTH, OMMChIBAIOL[Me CBOMCTBA XUMHYECKUX COeJUHEeHUH;
pa3BUTHE HABLIKOB CaMOCTOSITe/TbHOM DPabOThI, HEOOXOAWMBIX AJii TIPUMEHEHUsT XUMHUECKUX
3HaHWM TIPU M3YUYeHUH Crelua/bHbIX JUCLUIIIMH U Aa/ibHelllel NpakTUueCKou JesiTe/TlbHOCTHU.

2 MecTo JUCIMILTHHBI (MOAYJ/Is) B CTPYKType 00pa3oBaTe/IbHOH MPOrpaMMbl

HOucturyivHa XuMuUs BXOAWT B 0a30Byl0 uacTb yueOHOro TuiaHa oOpa3oBaTe/bHOU
TIPOrPaMMBI.

Ins  wW3yuyeHWss  JUCLMIUIMHBI ~ HeoOXOJWUMbI  3HaHUS  (yMeHWs,  BJaJieHus),
copMUpOBaHHbBIE B Pe3y/bTaTe U3yUeHUs AUCIUIUIMH/ TIPAKTHK:

[ns  w3ydyeHUs JUCLIATUTAHHBI  HEeOOXOAWMBI  3HAHMSI, YMEHWUsT U  B/IafIeHUs,
copMUpOBaHHbIE B pe3y/bTaTe TMOJyueHHs] CpefHero (MojHOro) obiiero obpa3oBaHMs IO
OUCLUITIMHAM «XUMHUsI», «Dusuka», «MaremaTukay.

3HaHus (yMeHHs, B/aJieHus), TOJyYeHHbIe MPU U3yUYeHUH JaHHOW AUCILIUIUIMHBEI OYayT
HEeOoOXOZMMbI I/l U3yUeHHUsT JUCLIUI/TMH/TIPAKTHK:

I'eonorus

Be3011acHOCTb JKU3HEeIesATeTbHOCTH

3 KommnereHiuu odyuarierocs, ¢opMupyemMbie B pe3y/IbTaTe 0CBOEHHS

AMCLHMIUTAHBI (MOAY/IA) U IJIAaHUPYeMble pe3y/IbTaThl 00yJYeHHs

B pesysibTaTe OCBOEHUSI AWCHMIUIMHBI (MOAY/s) «XUMHs» OOyUarOL[UIACS /I0/DKEeH
06s1aiaTh CeyIOMMMU KOMITETeHIUSMHU:

CTpyKTYypHBIi1 [1nanupyemble pe3y/abTaTbl 00yUYeHUs
3/IeMeHT
KOMITeTeHLIUY

OK-1 criocoOHOCTBIO K aOCTPAKTHOMY MBIIIUIEHHIO, aHA/TU3Y, CUHTE3Y

3HaTh - OCHOBBI JIOTUKU, HOPMbI KDUTHUECKOTO TT0/IX0/a, (hOpMbI aHa/I13a;
- MeTO/Ibl abCTPAaKTHOT'O MBIIIIEHUS TIPU YCTAaHOBJIEHUU UCTUHBI;

- MeTO/Jbl HAYYHOT'O UCC/IeZIOBaHUS MTyTEM MBICJIEHHOTO pacusieHeHUsI
o0bekTa (aHanu3) U MyTEM U3yUeHUs MpeIMeTa B €ro I1eJIOCTHOCTH,
e/IUHCTBe ero yacTeu (CUHTe3)

YmeTb dJIeKBATHO BOCTIDUHUMATDH I/IH(l)OpMaL[I/II-O, JIOTUYECKHU BEPHO,
dPryMmeHTHPOBAHO U SICHO CTPOUTL YCTHYIO U MMCbMEHHYIO D€Yb;

- C UCI10JIb30BdHKWEM METO10B aﬁCTpaKTHOI“O MBIIJIeHWs, dHd/I1M3a U
CHHTEe3a dHA/IM3WPOBATE d4/IbTePHATUBHLIE BAPDWAHTEI PellIeHHWs
HUCC1eJ0BaTe/IbCKUX 3a4a4

Bnazets HaBbIKaMU TIOCTAaHOBKH 1]eJ11, CIIOCOOHOCTBIO B YCTHOM M NMMChbMEHHOU
peuu JIoruuecky 0()OpMUTh pe3yJ/IbTaThl MbILLIEHUS;

- L|eJIOCTHOM CHUCTeMOM HaBBIKOB UCTIO/Ib30BaHUs aOCTPAKTHOTO MBIILITIEHUSI
TIpY pelleHny pob/ieM, BO3HUKAIOIUX TIPU BBITIOIHEHUN
HCC/Ie/JOBaTe/IbCKUX paboT, HaBbIKAMH OTCTaUBaHUSI CBOEH TOUKH 3PeHUs

OITK-4 roTOBHOCTBIO C eCTeCTBeHHOHAYUHbIX TTO3ULUM OL|eHUBaTh CTPOEHHEe, XUMUYECKUN 1
MHUHepaJIbHbIHA COCTaB 36MHOUM KOPbI, MOP(}0/IOrnUecKre 0COOEHHOCTH Y TeHETUUECKHE THITbI
MeCTOPOKJeHUI TBepbIX M0JIe3HbIX UCKOTMAaeMbIX TIPY pellieHrH 3a/au 10 paljuoHaIbHOMY U
KOMIIJIEKCHOMY OCBOEHMIO re0peCypCHOro NoTeHLuana Hezip




3HaThb

- OCHOBHbIE XUMHUYECKHe TOHATHS, TI0JI0’KEHUS U 3aKOHBI;
- COBpeMeHHbIe HalpaB/ieH!sl Pa3BUTHS1 HAyYHbIX TeOpU

YmeTb - pellaTb paCU€THbIE 3daJd4Y1 ITPUMEHUTE/IBHO K MaTepHaly MMporpaMmabl;
- IPOrHO3MPOBATE BO3MO>KHOCTE ITPOTE€KaHHsA CaMOITIPOKM3BOJIBHBIX
MMponLeccoB B PA3/IMUHBIX XUMHUUYECKUX CUCTEMAX

BJIEIAETB - HaBbIKdAMH MMPUMEHEHKWA OCHOBHBIX XUMHWYE€CKHNX 3dKOHOB B

npodeccroHaIbHOM [1esiTe/IbHOCTH;
- MPaKTUYeCKMMU HaBbIKaMU TEOPETHUUECKOI0 U SKCIIepUMEeHTalTbHOI0
WCC/IeJOBaHMs B 00/1aCTH XUMUU




4. CTpyKTypa, 00b€M M cojiep)KaHHe JUCLMILUTHHBI (MOAYJIs)

OO011ast TPY/JOEMKOCTb JAUCLMITIMHBI COCTaB/IsieT 4 3aUeTHBIX eAUHUL] 144 akaj. 4acoB, B TOM UMCJIe:
— KOHTakKTHasi pabora — 83,9 akaz. 4acos:
— ayautopHas — 80 akaj. yacos;
— BHeayJUTOpHas — 3,9 akaj. yacoB

— camocTosiTeNlbHast pabota — 24,4 aka/Ji. 4yacoB;
— MOArOTOBKA K 3K3ameHy — 35,7 akaj. yaca

@dopMa arTecTalyu - 3K3aMeH

AypuropHas § =
o | onrakrHas pabora E é{ dopma Tekyl1ero
Pa3zen/ Tema g (B aKaz. uacax) E;: e Buz . KOHTPO/IA Kog,
T — s ) ; CaMOCTOATe/ILHOM | - yCrIeBaeMOCTH 1 KoMIIeTeHIM
O S5 paboThl TIPOMEXXyTOYHOU
TIek. nab. [ mpakT. =S aTTecTalyu
3aH. 3aH. | O &
1. Paspen 1
2 oopmiieHre
OTYeTa 1o
sabopatopHoi
paGore; 3amumra
- beruenme nabopaTopHoi
1.1 1. Xumuueckast AOMALLIHEro paboThI.
4 8/4N 4 3aiaHus Ne 1; OK-1, OIIK-4
TepMOJAUHAMUKa HomarHee
) 3agaHue Ne 1.
CaMOCTOSITe/IbHOe TecTuposasme.
H3yueHue
yueOHOM U
Hay4HOMU
JIUTEepaTypEhI.
odopmieHue
OTYeTa 1o
nabopatopHoi
paGore; 3amura
- peruenme nabopaTopHoit
JIOMALLTHeT0 paboTs,
1.2 2. XumMuueckass KWNHeTHKa 4 4/4N 2 3aaHus Ne 2; Tomanmee OK-1, OIIK-4
- 3agaHue Ne 2.
CaMOCTOSITe/IbHOe TecrypoBanie.
H3yueHHe
yuebHoit 1
Hay4YHOU
JIUTEepaTypEhI.
1.3 3. PactBOpEI 8 10/41 6 - oopmiieHHE 3awumra OK-1, OIIK-4
OTYeTa 1o nabopaTopHOI
nabopaTopHOI paboTHI.
pabore; [Jomarxee
- pellieHHe 3afanue Ne 3.
JlOMallHero TectupoBaHue.
3alaHus Ne 3;
CaMOCTOSITeTbHOe
H3yueHHe
yuebHOIl u
Hay4YHOU
JIUTEpATyPBhI.




odopmeHue
oTyeTa 1o
JabopaTopHOi
pabore; 3armura
1.4 4. [lucniepcHble CUCTEMBbI 4 8/41 2 - naopatopHoii OK-1, OIIK-4
CaMOCTOSITeNTbHOe paboTHL.
HU3yuyeHue TectupoBanmue.
yuebHOU U
Hay4YHOU
JITEepaTypshl.
odopmeHue
OTYeTa 1o
nabopartopHoOii
pabore; 3aiura
- pelieHue o
7abopaTopHOI
1.5 5 OKUC/TUTETBHO- AOMAILIHEro paboThI
) ) 4 8/21 4 3aganusi Ne 4; ) OK-1, OIIK-4
BOCCTaHOBUTEJIbHbIE TPOLIECCHI ) JomarHee
3afanue Ne 4.
CaMOCTOSITe/IbHOE
TectupoBanmue.
H3yueHue
yuebHOU U
Hay4YHOM
JIUTEepaTypsbl.
odopmeHue
OTyYeTa 1o
nabopaTopHOi
paGore; 3ammra
- perieHue o
nabopaTopHoii
1.6 6 DJIeKTPOXUMHUYeCKHe AOMAIIHEr0 paboTsl
’ ’ 8 |10/41 6,4 3aganus Ne 5; ) OK-1, OIIK-4
CUCTeMBI ) [Jomarxee
3agaHue Ne 5.
CaMOCTOSITe/IbHOE
TectupoBanue.
H3yueHue
yuebHOI U
Hay4HOMU
JIUTEepaTypBhI.
Wroro no pasgeny 32 |48/221 24,4
Wroro 3a cemectp 32 148/221 24,4 3K3aMeH
WToro no AuCLUTLIMHE 32 |48/221 24,4 3K3aMeH OK-1,0I1K-4




5 O0Opa3oBarte/bHbIE TEXHOIOTHH

B mpoliecce MperojjaBaHusl AUCLMIUIMHBI «XUMHs» TIPUMEHSIeTCS TPaZML[HOHHAsT
MH(POPMAaLIMOHHO-KOMMYHHUKAL[MOHHasi 00pa3oBaTe/ibHble TeXHOJIOTHH.

JlekiuM MpPOXOAAT KaKk B MHGOPMAMOHHOW (dopMme, TAe UMeeT MeCTo
Toc/iejoBaTe/lbHOe U3/I0’KeHWe Marepyana B JUCLIMIUIMHADHOM JIOTHKe, OCYIeCcTB/sieMoe
TIpeNMYIL[eCTBeHHO BepOa/bHBIMM CPe/ICTBaMH, TakK U B (hopMme jeKuuii-Oeceibl WM fuanora ¢
ayIUTOpueH, JIeKIUM C TIpUMeHeHHeM 371eMeHTOB «MO3TOBOM aTakw», JeKI[UH-KOHCY/IbTalui,
rJie TeOpeTUYeCKUi MaTepuasl 3apaHee BbIJaeTCsl CTYAEHTaM [ijisi CaMOCTOSITe/TbHOTO M3YUeHHUs,
JUIsL TIOATOTOBKU BOIIPOCOB JIEKTOPY, TaKUM 00pa3oM, JeKIUsl MPOXOJUT 0 TUITy BOIIPOCHI-
OTBEThI-IUCKYCCHSL.

Ocoboe MecTo B MpoLiecce TpernojaBaHust AUCLUTUIMHBI «XUMUSI» 3aHUMAIOT JIEKLIUHU C
WCII0/Tb30BaHUEM [IeMOHCTPAL[MIOHHOTO XHWMHUECKOTO JKCIIePUMeHTa, KOTOPBIH TI03BOJISIeT
Haubosiee TOJIHO peasn30BaTh MeTOJ IPOOJIEMHOT0 O0yueHHsl uepe3 TOCTAaHOBKY Mpobjiem c
TIOMOII[bIO0 IEMOHCTpAI[MK SIBJIEHWH, peakIuid WX TpoljeccoB. Bo3Mo)KHO 00bequHeHHe B
JIeKIIMOHHOM U3/I0KEHWW TIPUeMOB MBICJIEHHOTO UM peajibHOTO SKCIIePUMEeHTa, YTO JaeT
BO3MO>KHOCTh ()OPMHUPOBATh 3HaHUsI O0jiee BBICOKOM CTereHr 0000IIeHHOCTH.

s peany3anyy WHGOPMAI[MOHHO-KOMMYHHKALIMOHHONW 00pa30BaTe/IbHOM TeXHOJIOTHH
TIPOBOZSATCS JIEKLMM-BU3ya/IM3al[iM, B XOZe KOTOPBIX M3/I0)KEHHe TeOpeTHUYecKOr0 MaTepuasa
COTIPOBOJKZAETCS TIpe3eHTaLuel.

JIeKIIMOHHBIM MaTepuas 3aKpervisieTcsl B Xo/ie 1ab0paTopHbIX paboT, B X0fe KOTOPBIX
yueOHasi paboTa MPOBOAUTCS C peasbHBIMU XMUMHWYeCKUMH BelllecTBaMu. Ha mabopaTopHBIX
paboTax BBITIOJHSOTCS TPYIIIOBbIE WM WHAWUBUAYya/TbHBIE 3a/laHUs TIO TPOWZEHHOW TeMe.
[TpoBefeHre 1abopaTOpHBIX PabOT HEOOXOAWMO TIpeABapsATh HWHCTPYKTAKEM I10 IpaBHIaM
Oe3omacHoO¥ pabOThI B XUMHUUECKOU 1abopaTopuu. OCHOBHBIM YC/IOBHEM JOIyCKa CTYZEHTOB K
naboparopHoii paboTe sBAsSeTcs WX 00s3aTesibHas TIOATOTOBKAa K HEM C COCTaB/eHHeM
TeopeTHuUeckoro BBefeHus. [Ipu TpoBeZeHMM 1a0OPATOPHBIX 3aHATHM HCIIO/B3YeTCS MEeTOZ
KOHTEKCTHOTO OOyYeHHsi, KOTODPbIM T03BOJIsIeT YCBOWUTH MaTepuasl IyTeM BbISB/IEHUs CBsi3eit
MeXy KOHKDeTHbIM 3HaHHMeM U ero npuMeHeHuneMm. Kpome ToOro, 1enecoobpasHo
WCTIO0/Tb30BaTh TEXHOJIOTUI0 KOJUIEKTUBHOIO B3auMMooOyueHUs (TapHyr0 paboTy) Tpex BH/OB:
cTaTUYecKasl Tapa, JAWHAMUYecKas Tlapa, BapHal[iOHHas Tapa; COBMeIljasi ee C TeXHOJIOTHeH
MO/Iy/IbHOTO 00yueHHsi. BLITIOJTHUB 3KCIiepUMeHT, obyuarolifiecs: hopMyIMpyIOT 0000IIeHHbIe
BBIBO/IbI 110 CEPHH OITLITOB, MCIT0/Ib3YS TIPUEMbI aHA/IOTUX U CPABHEHUSI.

CamocTosiTenibHast paboTa 00ydYarOIMXCs BK/IIOYaeT B cebsi camble pa3HOOOpa3HbIe
¢dopMbI yueOHO /1esTeNTbHOCTH: BBITIOJTHEHHe JIOMAlllHUX 3aJjaHWi, 3aBeplieHre 0pOpM/IeHus
nabopaTopHbIX paboT, TIOATOTOBKA K MPAKTUKYMY, W3yueHHe OCHOBHOTO W [IOTIOJIHUTETBHOTO
Marepvasa Mo yueOHMKaM W TIOCOOWsM, uTeHHWe W TPopaboTKa HAyuyHOM JIUTepaTypbl B
O6ubnoTeke, HamucaHWe pedepaToB U KYpPCOBBIX paboT, TOATOTOBKA K KOJIJIOKBHYMaMm,
3aueTaM, UTOrOBOW aTTeCTaLUH.

CamocTosiTennbHast pabota 00ydJaroIUXCs 0/PKHA OBITh HampaB/ieHa Ha 3aKperuieHus
TeOpeTHUeCcKOro MaTepuasa, U3/I0’KeHHOTO TIperiofiaBaTesieM, Ha TIpopabOTKy TeM, OTBeZeHHbBIX
Ha CaMOCTOsITeJIbHOe W3yuyeHHe, Ha TIOJTOTOBKY K J/1abOpaTOpHBIM 3aHSITHSIM, BBITIOJTHEHHE
JOMALITHAX 33/]JaHAi M TIOATOTOBKY K PYOeXHOMY W 3aK/IFOUMTeTbHOMY KOHTpOJ0. I[TomMumo
3TOro, OoOyuYaroluecss TPe/CTaB/IsIOT pe3yJ/bTaThbl CBOeH CaMOCTOSTeJIbHOW paboThl B BUJE
Tipe3eHTaLin.

[Ipu npoBefeHMH pyOEKHOTO W 3aK/TFOUUTELHOTO KOHTPOJSI OCHOBHBIMM 3ajlauaMH,
CTOSILLIMMU Tiepe[| TIpeTiofiaBaTesieM, SIBJISIIOTCS: BBISBIIEHHE CTeleHW TMPaBUIbHOCTH, 00beMa,
ryOMHBI 3HaHWM, YMeHWi, HAaBBIKOB, II0JIyueHHbIX TIpDU U3yueHWM Kypca Hapsigy C
BBISIB/IEHEM CTEleHW CaMOCTOSITe/TIbHOCTW B TIPUMEHEHWW TIOyYeHHBIX 3HAHUH, YMEHUH |
HaBBIKOB.

CoBpeMeHHbIe MHTEPAKTHBHbBIE CPe/CTBA TO3BOJISIOT KCIIEPUMEHTHPOBATh C HOBBIMU
dopmamu KoHTpOss. OByuaroUMesi Tpe/ijiaraloTCsl TeCThI U 3a/laud B 37IEKTPOHHOM BHJE, C



Croco® KOHTPOJIS TTO3BOJISIET CTYZeHTaM B 1000e BpeMst IPOMTH TeCT, IPOAHATM3UPOBATh OIIMOKU U
TIPOUTU TECT BTOPUYHO.

6 YueOHO-MeTOHUECKOE 00ecrieueHHe CaMOCTOSITe/TbHOM PadoThl 00yJaromuxcs
IIpencraBieHo B npunokeHuu 1.

7 OueHouHbIe CpeACTBa /I/IA POBe/ieHUsl IPOMEeXYTOUHON aTTecTaluu
[IpencraBieHbl B PUIOKEHUH 2.

8 YueOHO-MeToJuuUeCcKOe U MH(OPMAIHOHHOE 00ecneyeHUe JUCIHHUIVIUHBI (MOJY/IA)

a) OcHoBHas uTeparypa:

1. OcHoBel xumuu: yue6HUMK / B.I'. MBanoB, O.H. T'eBa. - M.: KYPC: HUIl MHDPA-M,
2014.-560c.: - (Bebicimiee o6pa3oBanue: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.10.2019). - Tekcr:
3/1eKTPOHHBIM.

2. Konsga, JI. T. Xumusi : yuebHoe mocobue / JI. T'. Konsima, JI. T'. Tapactok ; MI'TY. -
Marnutoropck : MI'TY, 2015. - 1 snektpoH. ont. auck (CD-ROM). - 3arn. ¢ tutyn. skpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/
1/1123821/21.pdf&view=true (mata o6pamjenus: 14.10.2019). - MakpoobsekT. - TekcT
3/M1eKTPOHHBIN. - CBefleHus1 OCTyNHbI Takke Ha CD-ROM.

0) JomosiHMTE/IbHAA TUTEpPATYypa:

1. Mepsauuk, H. JI. PactBops! : mpaktukym / H. JI. Meganuk, 3. P. Mymwmna, O. A.
MuiypuHa ; MarHMTOropckuii roc. Texuuyeckui yH-T uM. I'. Y. HocoBa. - Marauroropck : MI'TY
vmm. [ WM. Hocoa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. 3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/
1/1532656/4027.pdf&view=true (mata oOpamjenus: 14.05.2020). - MakpoobbekT. - TekcT
3/M1eKTPOHHBIN. - CBefleHus1 OCTynHbI Takke Ha CD-ROM.

2. Mepanuk, H. JI. lucniepcHble cucteMsl : ipakTukyM / H. JI. Mepaunuk, 3. P. MysuiuHa, O.
A. MumypuHa ; MarHUTOropckuii roc. TexHuuyeckuit yH-T uM. I'. . HocoBa. - MarHuroropck :
MI'TY wum. I'. WN. Hocoa, 2019. - 1 CD-ROM. - 3arn. c¢ Tturya. 3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/
1/1530463/3850.pdf&view=true (mata obpamjenus: 14.05.2020). - MakpoobbekT. - TekcT
3/M1eKTPOHHBIN. - CBefleHus1 OCTynHbI Takke Ha CD-ROM.

3. Kossaga, JI. I'. Okuc/iuTe/bHO-BOCCTAaHOBUTE/IbHBIE peakiuu. OCHOBBI 3/IEKTPOXUMHU :
yue6Hoe miocobue / JI. T'. Konsiga, 3. P. Mynmuna ; MI'TY. - Marnautoropck : MI'TY, 2015. - 58 c. :
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9 MarepHa/IbHO-TeXHHYECKoe o0ecreueHne JUCHMILTHHBI (MOAY/Is)

MarepuanbHO-TeXHHUECKOe obecrieueHre JUCLUITMHBI BKTIOYaeT:

1. YueOHble ayAUTOPUU [i/Is1 TIPOBe/IeHUs] 3aHSITUM JIEKI[MOHHOTO THIIA.

OcHauleHve ayAWTOpUM: MYy/IbTUMeZJUMHbIe Cpe/CTBA XpaHeHWs, T[epejjaud U
TripeiCTaBeHUs MHPOpMaL1

2. YueOHble ayauTOpPWM [/ TIPOBe/leHUs J1abOpPaTOPHBIX 3aHSATUM, TPYIIOBBIX U
VHWBU/1ya/lbHbIX KOHCY/IbTALUM.
OcHateHue ayauropun: HarssiiHble MaTeprasibl: TabMLbl, CX€MBbI, TIAKATHI.

3. IomelrieHust AJ1s1 CAMOCTOSITE/TBHOM pab0ThI 00yJArOIIXCS.

OcHattenue ayauTtopuu: IlepcoHanbHble KoMibioTepsl ¢ maketom MS Office, Bbixogom
B VIHTepHeT ¥ C JOCTYIIOM B 3/I€KTPOHHYIO WH(OPMalMOHHO-00pa3oBaTe/bHYIO Cpeay
yHUBEpPCHUTETA

4. TlomerneHust A XpaHeHUs M TMPOGUIAKTHUECKOTO OO0C/Ty)KMBaHUS yueOHOTO
obopyoBaHUsl.

OcHarrjennie ayautopun: Cremiaku, celdbl s XpaHeHHsT yueGHoOro ob6opyzoBaHUSI.
WHCTpyMeHTHI /i71s1 peMOHTa J1abopaTopHOro 060py10BaHUsl.

INTPWIOXEHUE 1



6. YueGHO-MeToANYeCKOe o0ecrieueHre CaMOCTOATe/TbHOM padoThl 00yUaromuxcst

CamocrosiTenibHasi pabota oOydaromuxcs Tofipa3fiensieTcss Ha ayJUTOPHYI0, KOTopasi
MIPOMCXOJUT KaK BO BpeMsi J1abDOpPaTOPHBIX 3aHSATHM, TaK W Ha TUIAHOBBIX KOHCYJ/IbTAIWsX, W Ha
BHEAYJMUTOPHYIO, TIPOMCXOJSAIYI0 BO BpeMsl TMOATOTOBKH CTy/€eHTaMHA OTYETOB IO j1ab0paTOPHBIM
3aHATUSIM U BBITIOJIHEHHUS JOMAIIHUX 3a/IaHUM.

AynuTtopHasi camocTosiTesibHasi pabora  oOydJaroluxcsi —TIpeAriosiaraeT  TIPOXO’KJeHue
TeCTUPOBAHUS TI0 KaXKAOMY pa3zieny AUCLUTUIMHBL. TecTbl BKIHOUAIOT TeOpeTHUeCKre U TIpaKTHYecKre
3a/laHusl, OTBeThl Ha KOTOpble TpeOyroT ryybOKOro TOHMMaHWs H3yuYeHHOro MaTepuasa. TecTbl
TIOCTPOeHbI eJMHO00pAa3HO: K KaXJOMYy BOIPOCY TpejjiaraeTcs YeThipe BapvaHTa OTBETOB, CpPeIU
KOTOPbIX OZMH WM HEeCKOJbKO TIpaBU/IbHBIX. OOpaboTKa pe3y/bTaTOB OCYIECTBJSIETCS TIyTeM
COTIOCTABJ/IEHUS TIOTyUYeHHBIX Pe3y/IbTaTOB C TaJIOHHBIMH U TIPOTEKAaeT OueHb OBICTPO. MakcuMastbHOe
KOJIMUeCTBO 0a/ioB B KaXkoi TeMe Kypca — 10.

Bapl/laHTbI TeMdTHUYeCKHX TeCTOBbIX 3a;[aHm71 AJIA TEKYIEro KOHTpoJist
XumMHueckas TePpMOAUHAMHUKA

B TecTax mo teme «XuMHUUeCKasi TEpMOJUHAMUKAx»: TIEPBbIE 11eCTh 3a/JaHUI OI|eHUBAIOTCS B
0,5 6anma, cempmoe — B 1 6as, a BOCbMOe, [IEBSITOE U iecsIToe 3a/jaHust — B 2 Oasia.

Tect Ne 1

1. Tlpu paccMOTpeHMH XMMHUUECKOM peakLUi cucmemda O3HavaeT:
a) HCXO/IHble peareHThbI

0) MPOAYKTHI XUMHUECKON peakiuu
B) PpeakKL[MOHHbIA COCY]
I) MCXOJHbIE peareHThbl U MPOAYKThI PeakLuu

2. TlepBbIii 3aKOH (TIepBOe Hauasa0) TePMOJUHAMUKY MaTeMaTUYeCKU 3alTMChIBaeTCs TakK:
a) PV =uRT B) K= A (- Ea/ RT)

6) K=R/Nax r) AU= Q-W

3. B sk30TepMuyeckoy peakiuu:
a) SHTaJIbIKS PeakLJMOHHOW crhcTeMbl noBbIlaetcs (AH > 0)

0) TeruioBoit 3¢ dekT peakiuu orpuriatesier (Q< 0)
B) SHTa/IbIMS peakLIMOHHOW cucTeMbl yMeHbluaeTcs (AH< 0)
T) [laB/ieHre PeakLIMOHHOW CUCTEeMbI MOBBIIIAeTCS

4. CraHjapTHBIe TeruIoBble 3(Q(eKTh PUHATO 0603HAYATD:
273
a) AUcr B) Q 1013

6) AH0298 F) AHct



5. Kakue u3 MpUBeJEeHHBIX peaKLII/Iﬁ AB/IAKOTCA BH,E[OTEPMI/I‘JECKI/IMI/I?

a) 1/2 N, + 3/2 H,= NH; , AH = — 46 KIDK/Morb
6) H,+ 4/2 0,= H, 0, AH = —242 KII/Monb
B) 12 N,+ 1/2 0,=NO , AH = 90 KIx/Mo1b
r) 12 H,+ 1/2 L,=HI, AH = 26 KIDx/Mob

6. Kakas u3 HamucaHHBIX HIKe peaklMii OTBeuaeT TeruioTe oOpa3oBaHMsI OKcuza asota ( || ) B
CTaHZAPTHBIX YC/IOBUSX?
a) 172 N,+ O=NO B) 1/2 N,+ 1/2 O, = NO

6) N+ 1/2 0,=NO r) NH;+5/20,=2NO +3H,0

7. Tlpu BoccraHoByieHuu 16r okcuga Meau( || ) o peakuuu :
CuO  *+ C (rpagur) = Cu  + Co ), MOrAOTUIIOCH 22 K/I)K TEIJIOTHI.

OHTanbnus obpa3oBanHus okcuzia Meau (|| ) paBHa:
a) 110 B)220,5
6) -200,5 r)735

8. HOna peakumn NiO o + C paguy = Ni @ + CO (. Omnpefenvdre BO3MOXHOE HarpaBjeHUe
CaMOMPOM3BOJILHOTO TeUeHUs PeakLMy MPU CTaHAAPTHBIX YCIOBUSX U MpU Temrepatype 627°C.

BeiiiectBo AH®s (K>x/M011B) S0 (Mx/Monb*K)
NiO —239,7 38

C rpagm 0 5,74
Ni (o 0 29,9
CO ¢ -110,5 197,4

B oTBeTe yKakuTe 3HaueHWs 3Hepruu ['mbOca MpW CTaHAAPTHBIX YC/IOBHUSX, MPU TeMIlepaType
627°C 1 TemmepaTypy Hauaja peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K

0) 74,5; -36; 704K r) 225; 78; 279K

9. Kak u3MeHsIeTCsl SHTPOIIHS MPU Pa3/I0XKeHUH KapOoHaTa KaslbIius?
a) yBeMYMBaeTCs B) He YMEHbIIIaeTCs
0) yMeHbILaeTcst I') He 3Hal0

10. JaHHas peakuys:
2KC103 (TB) — ZKCI (TB)+302 ) AH<O

MOXET CAMOIIPOKW3BOJIbHO ITPOTEKATh



a) B TIPSIMOM HarpaB/ieHU! B) He MOJKET MpPOTeKaThb
0) B 0OpaTHOM HarpaB/eHUH I') He 3Hal0
XumMuyeckass KHHeTHKa

B Tecrtax mo Teme «XHMMHUeCKash KMHETHKa»: I[I€PBOE, BTOPOE, TPeThe, UETBEPTOe U IIATOe
3a/aHus olleHuBaroTcs B 0,5 Gania; 1ecToe, cefpMoe, BOCbMOe, /IeBATOe U Jecsitoe — B 1 Gamwi, a
oJMHHazLaToe — B 2,5 basa.

Tect Ne 1

1. Pa3zgen xvMuu, U3y4darolMii CKOPOCTU U MeXaHW3Mbl XUMUUECKHX peaKLii, Ha3bIBaeTCs
a) XMMUUecKasi TepMOJHaMHKa

0) TepMOXUMUST
B) XUMHUeCKast KHHeTHKa

2. CKOpOCTb XMMHWUECKOM peakliy — 3TO ...
a) BpeMs, 3a KOTOPOe TOJIHOCTBIO PaCXOAYeTCsl OLHO U3 NCXOHBIX BellleCTB

0) “3MeHeHHe KOJTMUECTBA BeIlleCTBA peareHToB (WU MPO/YKTOB) PEAKIMU B €[IMHUIY BpDEMEHU B
eaUHUIE 00BeMa

B) KOJIM4YeCTBO BeLIeCTBa MPOAYKTOB pedKIIMM K MOMEHTY OKOHUYAHUSA peaKIJUU

3. B kakux ejvHHIIaX BbIPa’KaeTCsi CKOPOCTb XUMUUECKOW peakLuu?
a) MoJib 1 ¢

0) 6e3pa3mepHas BeJTMUMHA
B) MOJIb> C

4. OT Kakux (akTOpPOB 3aBUCUT CKOPOCTb XUMHUYECKUX PeaKIvii?
a) OT TIPUPO/IbI PEarupyOIIUX BeIecTB

0) oT TemriepaTypsl
B) OT 00beMa peakIJMIOHHOTO COCyZa

5. CocrosiHUe  XHMHUYECKOTO  DaBHOBECHsSI  OOpaTUMBIX  TIPOLIECCOB  KOJMUECTBEHHO
XapaKTepu3yeTcs ...
a) PaBHOBECHBIMU KOHLIEHTPALMsIMU TIPOAYKTOB PeakI|n

0) sHepruel akTUBU3aI[UH
B) KOHCTaHTOM paBHOBECHS

6. Kak 3amnucriBaeTcs BbIDdK€HHUE /i1 CKOPOCTH peaKLUH
4 NO () +6H,0=4 NH3(F) +5 Oz(r)

a) V=k[NOJ[H,0] 6)V=k[NH:;][0.] &)V =k[NOJ'[H,O°

7. Kak 3anuiuercs BblpakeHue /Jis KOHCTaHThI paBHOBecus peakuyu A + 2 B = C +D?
a) Ke = [C][D]/ [Al[B]*



>«

6) Ke = [C][D]/[A][B]
B) K» = [A][B] %/ [C][D]

8. Kakoli 0Tpe30K Ha ArarpamMe TOoKa3biBaeT 3HaueHHe TeryioBoro 3ddekTa peakijyuu?
a)l E _

6) 2

B) 3

v

X0/l peakiiu

9. Yto MOXHO CKa3aTh O peakIi|uH, U300payKeHHOM Ha iuarpamme K Bompocy 8?
a) 9K30TepMHuuecKasl peakLys

0) sHJOTEepMUYeCKasl peakLysi
B) peakiiyisi OMUChIBAeT COCTOSTHUE PaBHOBECUSI

10. PaBHoBecue peakyuu Fe ;0 4 + 4CO = 3Fe + 4CO,, AH>0
CMelLlaeTCsl B/IeBO.

a) NpY TIOHW)KEHUM TeMIlepaTypbl
6) MpY NOBBIIIEHUH TEMITePaTyPhbI
B) MpH TOBBILIIEHWY /laB/IeHHsI

11. Ona peakuyyu Cyy + 2 H , v = CH 4 () TP HEKOTOpOW TeMIiepaType KOHCTaHTa paBHOBECHS
paBHa 0,8. PaBHOBecHasi KOHLIeHTpalLusi BOZOpojAa paBHa 1,2 Mosib//. Beluuciure UCXOAHYIO
KOHLIEHTpaL1I0 BOJOPOJa.

a) 1,2

6) 3,5

B) 5,0

PacTBOpBI



B Tecrax mo Teme «PacTBOpbI»: MepBoe 3ajaHuWe OlleHWBaeTcs B 1 6asi; BTOpOe, TpeThe,
YyeTBepTOe, MATOe U I1IeCToe 3aziaHus - B 1,5 6asia; ceZibMoe, BOCbMOe, JIEBATOE U IeCTOe — B
0,5 6asia.

Tect Nel
1. Ins ypaBHeHus peakuyu Cu SO, + KOH —--- cokpallleHHOe MOHHOe YpaBHEeHHe 3allvIleTCs B BUJe

1) 2K* + 5042— = K,S0,
2) Cu* + SO, + 2K* + 20H = Cu(OH),l + K»SO,
3) CuSO4 + 20H = Cu(OH).l + SO~
4) Cu* + 20H = Cu(OH),!
2. Macca (B r) xnopuga Hatpus B 300 ms1 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO, paBHO
D1 2)2 3) 11 4)13
4. Ons nonasnenus rugpoausa xaopuzga xpoma (11I) ciepyer

1) no6aBUTH COMSHYIO KUCIOTY

2) 7n00aBUTH I1IE/I0YB

3) pa3baBuThL pacTBOP BOAOM

4) TOBBICUTH TeMIIepaTypy
5. B pa3baBieHHOM pacTBOpe, TPUTOTOB/IEHHBIM W3 THAPOCYJbdaTa Kaibluss W BOJbl, CyMMa
K03 pUIIEeHTOB B ypaBHEHUH HEOOPATUMOM JIMCCOLMAI[UM PACTBOPEHHOTO BEIleCTBa — 3TO

13 2)4 3)5 4)6

6. PacTBopyMOCTb OKcasaTa cepebpa paBHa 3,27-102 r/ 100r H,O. Omnpegenurte TpOU3BeIeHHE
pactBopuMOCTU Ag,C,04

1)5-10™" 2)1,16-10®% 3)10,7-10° 4)2,31-10°
7. MaccoBas [0/ paCTBOPEHHOT'0 BellleCTBa — 3TO OTHOLLIEHUe

1) Maccel BeljecTBa K Macce BOZbl

2) KOJMUecTBa BelljeCTBa K 00beMy BOJbI

3) Macchl BelllecTBa K Macce pacTBopa

4) Ko/MuecTBa BellecTBa K 00beMy pacTBopa
8. K c/1abbIM 371eKTposMTaM OTHOCUTCS ...

1) ruapokcUz aMMOHUS

2) TUJPOKCHUJ, Kamusi

3) XJiopu[ KaibLUs

4) MapraHiioBasi KUC/I0Ta
9. M3BecTHO, UTO BOJHbLIE PACTBOPbI MHOTMX COJield MOTYT UMETh Ie/IOUHYI0 WK KUCIYIO Cpefy.
[TprumnHOM 3TOTO SIBJISIETCH ...

1) snekTposu3 cosen
2) AUCTIPONOPLIMOHKPOBaHUe CoJiei
3) rugpaTUpoOBaHUe CoJier
4) ruaponus cosei
10.3nauenuie PH uncroit Bogpe! pu 25°C cocTaB/sieT

D1 2)7 3)0 4)10



Marnuroropckuii TexHuueckni yausepcureT uMm. I.1.Hocosa

JucrnepcHbie CUCTEMBI

B Tectax mo Teme «JIMCTIepCHBIE CHUCTEMbI»: TIEPBOE, BTOPOE, TPEThE W UETBEPTOE 3a/aHuUs

OLIeHMBarOTCsA B 1 Gasit; msiToe U 1mectoe 3afaHus - B 3 Oasuia.

4.

Tect Nel

YKaxkute paaMepbl YaCTHUL| KOJJIOUJHBIX CUCTEM

1) ™eHbuie 1 HM

2)  Oonbire 100 HM

3) ot 1um go 100 um

Kakve wOHBI CrocoOHBI BbI3BaTh KOAryJssilii0 KOJUIOWZQA, YaCTUIBl KOTOPOTO WMEIOT
TI0JIO)KUTE TbHBIN 3apsif?

1)  KaTHUOHBI

2)  aHUOHBI

3) To/sIpHBIE MOJIEKYJI

[151 KaKoro 371eKTpo/inTa Mopor KoaryJsilyy KOJ/UIOMAa C MOJI0KUTE/NBHO 3apsDKeHHOM YacTuLied
JIOJDKeH ObITb HAaUMEeHBIITM?

1)  xnopup Kamus

2)  cynbdar Kanus

3) oprodocdar kanus

Murenia 30/11 UMeeT CTPOEHHe: {[Fe(OH);], n Fe** -(3n —x) CI'} x CI"

KaKOH 3/1IeKTPOTUT UrpaeT PoJib HOHHOTO cTabuiu3aropa?

1)  xnopug xene3a (1)

2) Boja

3)  TUAPOKCU[ Kanusi

[Mpu B3aumopeiictBuu 20 mn 0,001H nutpara cBunua (1) ¢ 10 mn 0,02H cynsdara kanus
obpa3yetcs 307b cynbdara cBunija (l1). K kakomy 3/1eKTpoaly [0/DKHBI TlepeMelaTbCsl YaCTHULIbI
JIACTIEpCHOM ha3bl TIPU 3/1eKTpOIU3e?

1) HaxoAsTCsS B COCTOSIHUM JUHAMHUECKOTO PaBHOBECHUs

2) K Karoay

3) KaHoay

B aBe konbb1 HarmmTo 1o 50 M1 307151 TUAPOKCH/ A >Kese3a. [t Toro 4ToObl BbI3BaTh KOATYJISLIUIO
307151 IOTpebOBaIOCh 0OAaBUTL: B TepBYI0 — 5,3 Ma 1H pacTBopa x/iopuzia Kajaus; B JPyTryrO —
18,7 mn 0,001H pactBopa ¢ocdata Harpus. Belumcivre TmOpor Koaryasidd KaK[oro
3/1eKTPOJIMTA.

OKMC/INTEe/ThHO-BOCCTAaHOBUTE/IbHBIE nponeccbl

B Tectax mo Teme «OKHUCIUTeNbHO-BOCCTAHOBUTE/IbHbIE rnponecce»: 1epsoe, BTOpoe, TPEThE,

YyeTBEPTOE U TISITOe 3a/jaHus oljeHnBaroTcs B 0,5 6ara; mectoe — B 1 6amt; cegpmMoe U BOCbMOe — B 2

Oasna, a geBsToe — B 2,5 0asI/IoB.

Tect Ne 1

1. OkucnuTenb — 3TO daTOM, MOJIeKYyJ/la U1 WOH, KOTOprI‘;I e

1)  yBenuuuBaeT CBOIO CTeleHb OKWC/IEHUs
2)  TpUHUMAeT 3/IeKTPOHbI



3)  OThaeT CBOM 3JIeKTPOHbI
2. IIpouecc BocCTaHOB/IeHUS] UMeeT MeCTO B C/lyyae, KOrja ...

1) HelTpasbHbIE aTOMbI PEBPALLAIOTCS B MOJIOKUTE/IbHO-3apsKeHHbIe UOHBI
2) TOMOXXUTebHBIN 3apsi/i MOHA YMEeHbIIAeTC s
3) oTpuLaTenbHbIN 3apsii IOHA yBeTMUUBAETCS
. I3 mpe/icTaB/ieHHbIX HIKe peakiiyii K OBP aucrnponopliioHMpOBaHUs TIPUHA/IJIEXKUT ...

1) S+ 2HNO; = H,SO,4 + 2NO
2) 2H202 = 2H20 + Oz
3) Mg+ S =MgS
4. K BOCCTaHOBUTE/ISIM OTHOCSTCA ...
1)  metasubl, BOLOPOZ, YI/Iepos,
2)  aKTHBHbIe HEMeTaJllbl
3)  5J/IeMeHTbl, HaXOASIIUeCs: B CPeIHel YaCTy NepuoiuuecKor CUCTeMbI
5. CrereHr OKUC/IEHHsT KUC/IOPO/ia a) B BOJie U 0) B TIepOKCH/ie BOJOPO/ja COOTBETCTBEHHO PaBHHI ...
1) a)-2;0)-2
2) a)-2;6)+2
3) a)-20-1
. [Tepmanranat kanusi B OBP, mpoTekaroiux B KUC/I0W cpe/ie, BOCCTAHABIMBAETCS 0 ...
1)  xkarrona Mn*
2)  madrasaT-uoHa MnO,*
3)  oxkcupa mapranua (II) MnO
7. B peakuumu, nporekatoiieid mo cxeme Cr,S; + KNO; =2 K,CrO; + K;SO, + NO OKHC/IeHHIO
TI0/IBePrarTCs C/leflyrolye 31eMeHTHl ...
1)  a3or u cepa
2)  cepau Xpom
3) XpoMm U a3or

w

)]

8. CymMa K03 uI[MeHTOB B peakivy, puBe/ieHHOM B Borpoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. Cymma ko3 durentoB B peakiurt KMnO,4 + HClou, = ... paBHa

1) 30 2) 26 3) 35

SJIEKTPOXI/IMI/I‘—IECKI/IC CHUCTEMBbI

B Tectax mo TeMe «JDEKTPOXUMHUECKHE CHUCTEMbI»: I€PBOE, BTOpOE W TISITOE 3a/laHus
olleHHBalOTCs B 1 6asut; TpeTbe U yeTBepTOe 3a/jaHus— B 1,5 Oasia; miectoe ¥ cebMoe — B 2 Oasia.

Tect Nel
1. DneKTpOAHBIM NOTEeHLMA/ ONpeesitoT 110 YPaBHEHHUIO ...
1) HepHcra
2) MenpeneeBa-KnaneiipoHa
3) BbonbiMaHa
4) Appenuyca
2. Paccuuraiite 3/IC ranbBaHuMYeckoro 3yieMeHTa MgMgSO.||CuSOsCu npu cTaHAapTHBIX
YCJIOBUSIX
1) —2,03
2) -2,71
3) 2,71
4) 0,81
3. Kakue nipoayKThl 00pa3yroTcs Ha KaToZe TIpU JIeKTPOJIM3e pacTBOpa HATpara cepebpa?
1) Bogopog
2) cepebpo



3) a3oTHas KMC/I0Ta
4) KUC/Iopo[,
4. Ykaxure CymMMy K03 bUI[MEHTOB B ypaBHEHWH 3/IeKTPOJiM3a pacTBopa Hutpara meau (1I)
1) 12
2) 11
3) 10
4) 8
5. Kakasgs Y3 TIpUBeJEHHBIX OKHUC/IUTETbHO-BOCCTAHOBUTENBHBIX  pEaKIMid  TpOTeKaeT
CaMOTIPOM3BOJILHO B MPSIMOM HaripaB/IeHUH ?
1). FeSO4+ Cu — ...

2) CuSO,4+ Fe — ...
3) CuSO4+ Na —...
4) HCI+Cu -...

6. Bblumcidre Maccy LMHKA, IIOJYYeHHOTO TMPH 3/eKTpoju3e Cy/b(aTa LUHKA, KOTOPBIM
NIpoBOAU/IN B TeyeHUe 20 ceK Ipu cuie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-107
7. IlpuBepgure CXeMbl 3J/IEKTPOJHBIX IIPOLIECCOB U MOJIEKY/ISIDHOe ypaBHEHUe peakluH,
NPOTeKaroLeil TIpYU 37eKTPOXUMUUYECKOW KOPpPO3MM TrajbBaHomapbl Zn|Mg B CepHOKHUC/ION
cpefie. B oTBeTe ykakute cymMmy KO3(p(PULMEHTOB B MOJIEKY/IIPHOM YpaBHEHHUU.
1) 6
2) 5
3) 4
4) 8

BHeayautopHasi caMocTosiTenlbHasi paboTa 00y4arolUXCsl OCYILeCTB/ISIeTCS B BUJle U3YUeHUs
JIUTEpaTyphl TI0 COOTBETCTBYIOIEMY pa3zieny ¢ MpopaboTKoi marepuana; oQOpMIeHHsS OTYETOB IO
nabopaTopHbIM paboTaM U BHITIOJTHEHUST JOMAIITHUX 3a/IaHUM.

BapHaHTbl TEMdTHYECKHUX JOMAIIITHUX 3anaHm‘/i AJIA BHE&ynHTOpHOﬁ CaMOCTOATEe/TbHOM paGOTLI
CTyJA€HTOB I10 TeMaM

[lomaniHee 3aganyie No 1

1o TreMe «XUMHUecKasi TeEPMOJUHAMHUKA»

B momaliiHeM 3a/laHuM 110 TeMe «XUMHUecKasi TepMO/JUHAMUKA»: TTepBast 3ajlaua OLIeHHUBAeTCs B
2,5 banna; BTopas — B 1,5 6ania; Tpetbst — B 1 Gas.

3agaua Nel

Onsa peakuyu CHy n + CO2 p = 2 CO n + 2 H, () ompenenuTe BO3MOKHOe HarlpaBJieHUe
CaMOIPOM3BOJILHOTO TeUeHMs] PeaKL[My MPU CTaHJAPTHBIX YC/IOBUAX U Ipu Temmepartype T = 927 °C,
ec/iv TeryioBoM 3¢ deKT peaklyu /10 3aZlaHHOMN TeMIlepaTypbl He U3MEHHUTCS. YKa)KuTe: a) Bble/sieTcs
WM TIOTJIONIAeTCS SHEPrusi B XOJie peakluu; 0) TNPUUWHY HaJeHHOTO W3MEHEHHs SHTDPOIHH.
PaccunraiiTe TemnepaTypy Havasa peakLuy.



3agaua Ne2

Borurciute TerioBoid 3¢ ekt peakumu: CaC, ) + 2 H.Or = Ca(OH); « + C:H; (), moMB3ysICh
CTaHZAPTHBIMH TETIOTaMH 00pa30BaHMUsI pearupyromux BeijecTB. CKOMBbKO TeIJIOThl BBIJEIUTCS WU
TOT/IOTUTCS TIpy o6pa3oBanuu 2,24 1 C,Hy?

3agaya Ne3

[To TepMOXUMHUECKUM yPaBHEHUsIM PaCCUUTaMTe TeTsIoBOM 3PeKT peakiivu:
H, + COz = CO ) + Hy Oy. TepMoOxuMHUuecKrie ypaBHEHUS:

a) Hz ) + 15 Oz = Hzo ) AH = -241,9 K,H)K,
6) 2 CO + Oz = 2 CO; (o, AH = -566,2 K]Ik.

[lomarmHee 3aganye Ne 2

o TeMe «XuMHUYeCKasd KHHEeTHUKa»

B pomaiHeM 3azjaHuu 110 TeMe «XWMWYecKass KAHEeTHKax»: TiepBasi 3a/ada oljeHuBaercs B 1,5
Oana; BTOpas — B 0,5 Oassia; TpeTwsi, ueTBepTas U nisitast — B 1 Gasnst.

3agaya Nel

Peakuys mipotekaet 1o ypaBHeHuto: O,  +2 CO y = 2 CO; (7. HauvanbHble KOHLeHTpaLuu
pearvpyoiux BeirectB paBHbL: [O2] = 1,2 mosnw/n, [COJ= 0,8 mMonb/n. Bo CKO/MBKO pa3 M3MeHUTCS
CKOPOCTb MpsIMOM peakuuu, kKorga mpopearupyeT 30% CO? Bo CKo/bKO pa3 U3MEHSITCS CKOPOCTH
TIPUMOM 1 00paTHOM peakivy, eC/li YBeIMUYUTh JJaB/ieHe B CUCTeMe B /iBa pa3a?

3agaua Ne2

[Tpu Temmeparype 40 °C HEKOTOpOe KOJMYECTBO BEIeCTBA BCTYMaeT B peakiyio 3a 20MHH.
Paccunraiite Bpems, MpyM KOTOPOM 3TO ’Ke€ KOJMYECTBO BellleCTBA BCTYIUT B peakLMI0 IpU
temriepatype 200 °C, ecii TemriepaTypHbiii KO3(GGUIMEHT CKOPOCTH peakiyu paBeH 2. Bo CKOJIBKO
pa3 U3MEeHUTCS IIPU 3TOM CKOPOCTb peakLiuu?

3agaya Ne3

Haiinyte Haua/ibHble KOHL|EHTPAL[MM UCXO/IHBIX BeIeCTB U KOHCTAaHTYy PaBHOBECHSI PeaKL1u:
Fe y + H,O () = FeO ) + H; (), eyl paBHOBeCHbIe KOHL[EHTPALMM Pearupyrolux BeleCTB PaBHbI:
[H,O]=0,3momnw/n, [H>] = 0,4 Mosb/.

3agaya Ne4

Hnst peakuponHou cuctemsl: CO ) + H,O )y = CO; (y + H, 7y HauanbHbIe KOHLIEHTPALIUUA PaBHbI:
[H,O] = 0,5 monb/n, [CO] = 0,6 monb/n. Omnpefenvre KOHLIEHTpAlL[UM BCEX BeLECTB B MOMEHT
paBHOBeCHS, eC/Ii KOHCTaHTa paBHOBeCUs paBHa 1,45.

3agaua No5
Bpra3I/ITe yepe3 KOHLeHTPalJuK peareHTOB KOHCTAHTBI pABHOBECHA C/1eYIOIHUX peaKuHﬁ:
Nogy + 3 Hoy = 2 NHs, AH = -92,2 K/IK;

COsg + C = 2 COgy, AH = +160,5 k]Ix;



CO(F) + HzO(r) =CO, o T Hz(r), AH = -41,1 K,[[)K

YKakuTe HarpaB/ieHWe CMelleHUs] XMMUUeCKOTr0 PaBHOBECHsI 3THUX PeakKLUii: a) MpU MOHKeHUU
TeMIIepaTypbl, €C/i [jaBJeHHe TIOCTOSIHHO; 0) TIpY TMOBBIIIEHWH [aBJeHUs, €C/A TeMIlepaTtypa
TOCTOSTHHA.

HJomainnee 3aganue Ne 3
no reme «PacTrBopni»

B pgomaiHem 3azaHud 10 TeMe «PacTBOpbI»: TiepBasi, BTOpas, TPeTbsl W IMsiTas 3ajauyd
oljeHMBaeTcsi B 1 O6asut; ueTBepTas u 1ectasi — B 0,5 Hasna.

3agaua Nel

B kakoM o0beme Bozbl ciiefiyeT pactBopuTh 135r SnCl, anst monyuyenuss 3M pacTBopa xjiopuja
osioBa (II) ¢ mnotHocThIO p = 1,405 r/mMn?

PaccuuTaiiTe: a) MacCOBYHO [OJIFO BeIeCTBAa B pacTBope; 0) MOJIIPHYIO KOHIIEHTPAI|HIO
9KBHBAJIeHTa; B) MOJISVILHOCTB; T) THUTP; /1) MOJIbHYIO [I0JI0 BellleCTBa B pacTBOpe.

3agaua Ne2

3aKOHUUTe MOJIeKy/sIDHble U HalWIIUTe COKpallleHHble KOHHble ypaBHEHHs peakLuil
B3aUMO/IENCTBUS CJIeAYIOLIUX BeLeCTB:

HBr + NaOH -

AgNO; + H,S —

MgCl, + KOH -

CaF, + HCI -

Sb(OH); + H,SO, —

Sb(OH); + NaOH —

3azaua Ne3

CocTaBbTe 110 [jBa MOJIEKY/ISIPHBIX YPaBHEHUs PeaKLUil K C/IeYIOIUM HOHHBIM:
Ba** + CrO,~ - BaCrOy;

NH," + OH - NH,OH;

ZnS + 2H" - Zn** + H.S

3agaua No4

Bbruucnure pH 0,05M pacTtBopa cepHOM KUCIOTHI.

3agaya No5



Kakue u3 cnegyrommx cosield nogsepratorcst rufiponnsy: Na,SiOs. Cu(NOs),. KBr? CocraBbTre
VIOHHBbIE Y MOJIEKYJ/ISIDHble ypaBHEHUS TMZpOJr3a COOTBETCTBYHOLMX cosiel. Kakoe 3HaueHue pH (<
VMU= 7) UMEIOT pacTBOPhbI 3TUX COJIel?

3amaua Neb

HatiguTe nipousBeseHue pactBopuMocTty PbCl,, eciu B 200 mi1 Bozibl pacTBopsieTcst 2,17 T 3TOro
CoeIMHeHUs.

[Tlomarnnee 3aganue No 4
1no TeMe «OKMC/IUTE/IbHO-BOCCTAaHOBHUTE/IbHBIE MPOLEeCChI»

B gomaiiHem 3azanuu 1o Teme «OKUC/IHUTETHbHO-BOCCTAHOBUTE/IbHBIE TIPOLIECCHI»: TIepBast
3a/jaua orjeHMBaercs B 1,5 Oasa; BTopasi — B 2,5 6aria; TpeThst — B 1 6ast.

3agaya Nel

[Topbepure KO3(dUIMEHTEI B ypaBHEHUSX OKUC/IATE/TLHO-BOCCTAHOBUTE/BHBIX —PEaKIIHH.
YKa)KuTe THI KaXKI0H peakiuu.

PaccuuTaiiTe 37€KTPOJBWXKYILYIO CWIy W OIpeJe/dTe HampaBjieHWe CaMOMNpPOU3BOIbHOIO
NIPOTeKaHUsl TepBOM peakLUWy IPU CTaHJapTHBIX YC/IOBUAX, MCIO/b3ysl 3HaYeHWs OKHC/IATEebHO-
BOCCTaHOBUTEJIbHBIX MOTEHLMA/IOB:

HJ + H;PO, - J, + H;PO; + H,O

HNO, - HNO; + NO + H,0

H[AuCls;] + H.O, + NaOH - Au + NaCl + O, + H,0O
NH,ReO, + H, - Re + NH; + H,O

KBrO - O, + KBr

3azaua No2

CocTaBbTe ypaBHEHHsI OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIX PeaKLIUM:
KMnO, + NaNO, + H,O -

NaCrO, + H,O, + NaOH -

Bi(OH); + Na,S,0s + NaOH -

Bi,0O; + C -

Mg + HNO; pass) —

3anaua Ne3

HaHbl [Be OKUC/IUTe/NbHO-BOCCTaHOBUTeNMbHbIe Tapbl: KNO,, KNOs;; u Pb(NOs),, PbO..
[Monb3ysick Tabmuiel CTaHZAPTHBIX OKWC/IUTETbHO-BOCCTAHOBUTE/IBHBIX TOTEHLMA/IOB, COCTAaBbTe
ypaBHeHMe BO3MOXXHOM peakuuu B yKa3aHHOW cpefie (HNO;). Paccuutaiite 3HauyeHue
3J1IeKTPO/BIKYILEN CH/bI peaKLUH.



[lomarnHee 3aganye Ne 5

o Teme «BJIEKTPOXI/IMI/I'-IGCKI/IE CHUCTEMBbI»

B gomariiHem 3afiaHuu 110 TeMe «IeKTPOXUMHUUEeCKHe CUCTEMbI»: TIepBasi 3ajiaua OL[eHMBAeTCs B
1 6amut; BTOpast — B 1,5 6Gania; TpeThsi — B 2,5 Oasia.

3agaua Nel

CocTaBbTe 3J/IEKTPOHHO-UOHHbIE YDAaBHEHUWS 3JIEKTPOJHBIX TIPOLIECCOB U MOJIEKYJISIPHOE
ypaBHeHHe TOKOOOpa3yoljeill peakiuy, TpOTeKawued mpu paboTe TrajbBaHUYECKOTO 31eMeHTa
Co/Co(NOs), // AI(NO3)s/Al. Paccuuraiite SIC (E) rasbpBaHWYecKOro 37eMeHTa TPU CTaHAApTHBIX
yCJIOBUSIX.

[IpyHAB MNOTeHLMaa aHOJA PaBHbIM CTaHAApTHOMY 3HauyeHHIO, pacCuMTailiTe KOHLIEHTpaLUio
KaTMOHOB MeTa/yla B KaTOJAHOM pacTtBope, npu Kotopoun I/IC ranbBaHWUECKOrO 37eMeHTa
yMeHbLuTCs Ha 0,02B.

3agaya Ne2

[TpuBesuTe cCxeMbl 3/€KTPOJHBIX TMPOLIECCOB U  MOJIEKY/SIDHble ypaBHEHUSl peakLiH,
TIPOTEKAIOL[UX TIPU 3JIeKTPOXMMHUUeCKOW Koppo3uu ransBaHornapbl Co/Ni: a) B kuc/oi cpeze; 6) Bo
B/I&’KHOM BO3/lyXe.

Omnpenenute yObUTb MacChl aHOZA TPU KOPPO3WM B KUC/IOW cpefie 3a 20 MUH, eCld CKOPOCTh
Kopposuu cocrasuia 0,01 r/u.

3agaya No3

CocTaBbTe 371€KTPOHHO-MOHHbIE ypaBHEHMsI 3J/IeKTPOJHBIX TIPOLIeCCOB (aHOJ, WHEPTHBIN) U
MOJIeKY/ISIPHOE YpaBHEHUe peakliu, MPOUCXO/SLeN MpU 3/1eKTPOIU3e:

a) pacryiaBa NaOH;
06) pactBopa CoSO;,,

Bbrurciute ¢akTuyeckoe KOJMYECTBO MeTasljla, IOJlyUeHHOTO0 Ha KaToje TMpHU 3JeKTPOJu3e
Co(NOs),, ecnu 371eKTpoInU3 NpOBOAWIN B TedeHUU 1 u. Beixos MeTasia o TokKy coctaBui 85%.

YKaKuTe BO3MOXHbIe TMMPpUYKMHBI YMEHBIIIE€HHWS BbIX0/[dd MeTa/l/ld 110 CPABHEHHIO C PaCYETHBIM.

KoHTpo/iIbHbIe BOMPOCHI 110 TeMaM

KOHTI_)OJ’[LHBIE BOITIPOCHI 10 TeMe «XuMHuecKas TEPMOJUHAMHUKA»

1.  OCHOBBI XUMUUECKON TePMOJAUHAMUKU: TTOHSITHE CUCTEMbI, BUJIbI CUCTEM.

2.  TepMmopavHamMuyeckue rapaMeTpbl U PYHKLWKA COCTOSTHUSI CUCTEMBI.

3.  Buyrtpennsis sHeprus. Pabora. Teriora.

4.  TlepBbli 3aKOH TePMOJMHAMUKU (BBIBOI).

5.  OHranbnus Kak QYHKLUS COCTOSIHUSI CUCTEMBI. DHTAJIbINSI 00pa30BaHUs BeIleCTBa.

6. TeroBo 3ddekT xumuyeckow peakiud. PakTopbl, BAMSIOL[ME Ha TeruioBor 3ddexT
XUMHAYECKOHN peakiuH.

7.  Tepmoxumus. 3akoH ['ecca.

8.  CnepnctBus U3 3aKoHa ['ecca.
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OHTpoNUst Kak (PYHKILIVs COCTOSTHUSI CUCTEMBI.

BTopoii 3aK0H TepMOJUHaMUKH.

TpeTuii 3aKOH TePMOJAUHAMUKU.

Oueprust ['nb6ca.

HarmpaByieHre caMOIpoOr3BOILHOTO MTPOTeKAaHWsl XUMUUECKUX PeaKLvi.

KOHTpOJIbeIE BOIIPOCHI 10 TeEMe «XumMuuecKass KHHeTHKa»

Xrmunyeckast KuHeTHKa. CKOpPOCTb XMMHUYEeCKOW peakl[ii U MeTO/Ibl ee peryIrpOBaHus.
BivsiHve KOHLIEHTpalMi Ha CKOPOCTh XUMUUeCKOW peakLiM (3aKOH JeMCTBYIOIIMX Macc).
BnvsiHre TeMriepaTypbl Ha CKOPOCTb XUMHYecKo# peakiuu. [IpaBuno Bant — IN'odda.
Teopuist aKkTUBHBIX CTOJIKHOBEeHH AppeHuyca.

OHeprus akTvBalLMW. YpaBHeHHWe AppeHuyca.

Teopusi mepexoJHOr0 KOMILIEKCa. DHepreTUuecKas Juarpamma.

KpuBast MakcBesia — BonbiiMaHa. DHepreTHuecKuii bapbep.

Karanutuueckye cuCTeMBI.

BimsiHue KaTtanu3aTtopa Ha CKOPOCTb XUMUYECKON peakLUU.

['oMoreHHbIN U reTeporeHHbIN KaTaius.

KonebartenbHbie peakLyu.

XuMurueckoe paBHoBecre. OOpaTHMbIe U HeOOpaTHMbIe peaKI[HH.

KoHcTaHTa XMMWUeCKOro paBHOBeCHSI.

CwmenjeHre xuMudeckoro paBHoBecusi. [Ipunuun Jle—IllaTesnbe.

BivsiHve KOHLIEHTpaLWUY, JaB/eHusl U TeMIiepaTyphl.

@®a30Bbie paBHOBECHSI.

@a30Bble AUarpaMMsbl 1J11 OJHOKOMIIOHEHTHBIX CUCTEM.

KonTpoabHbIe Bonipockl no Teme «PacTBopbi»

[TonsaTue pactBopa. PacTBOpUMOCTS BelrjecTBa. PacTBOPpUMOCTS rasa.
PactBopbl. CriocoObl BbIpa)KeHUsi KOHLIEHTpAl[MM pPacTBOPOB (MaccoBasi [I0Jisi, MOJIsipHasi
KOHLIEHTpaLYsi, MOJISIpPHasi KOHLIeHTpaLUs SKBUBa/IeHTa, MOJIbHAs 1011, TUTP).
KonnuratvBHble CBOKCTBa pacTBOPOB. VieanbHbIi pacTBOp.
3akoHbl Payrns: I (ToHomeTprueckuit) u 11 (30y/UTHOCKOTIMUECKUH U KPUOCKOTTUYECKHH).
OcMmoc. OcmoTHueckoe faBiieHre. CxeMa ocMOMeTpa.
Kuc/ioTHO-0CHOBHBIE B3aUMO/|€HCTBUS BEILeCTB.
VoHHass Teopusi KUCIOT U OCHOBaHMK AppeHuyca. OCHOBHbIE MOHSTUSI U T0JIOKEHHSI TEOPUU
AppeHuyca.
[uccouyaiysi KUCIOT, OCHOBaHWM W COJIed C TOUKWA 3peHHsi WOHHOW Teopuu AppeHuyca
(mpuMmepsl).
Crenens auccouyaiu. CUbHbIe U c/labble 371eKTPOJIUTHI.
[uccormanus cabbIx 3/1eKTpoaMToB. KoHCTaHTa AWCCOIMALAH.
3akoH pa3bassienusi OcTBanba.
Peakiui MOHHOTO 0OMeHa MEXKIy JIeKTPOJIMTaMU (Ha MprUMepe peakiii oOpa3oBaHus c1aboro
3/1IeKTPOJINTA, 0CaJiKa U rasa).
IIpousBefeHye paCTBOPUMOCTH.
VoHHoe npou3sBeZieHUe BOAbl. BomopoAHbIN U TMAPOKCUIBbHBIN MTOKa3aTesu.
I'mpponu3 cosnent. Tunbl ruApoIU3a CoJen.
KonuuecTBeHHbIe XapaKTePUCTHKHU TpoLiecca THpou3a.
@®aKTOopHI, BIMAIOLYE Ha MPOLIeCC THApomn3a.
KoHTpo/bHBbIE BONIPOCHI 10 TeMe «/lucnepcHble CUCTeMbI»

I'eTeporennsie cMecu. [lucriepcHble CUCTEMBI.
HucniepcHocTs. Knaccudukanyy AUCIIepCHBIX CUCTEM.



PN~ WN

12.
13.
14.
15.
16.
17.
18.
19.

KonnouzaHeie pactBopbl. JInoduabHbIe U TMOGOOHBIE KOJIIOU/IBI.
Crioco0ObI 1osTyueHust KO/UTOUJHBIX PACTBOPOB.

CTpoeHue KO/UIOUAHBIX YaCTHULI.

ITpaBuno ®asinca — ITeckosa.

Y CTOMUMBOCTD KOJUTOMAHBIX cucTeM. CTaOUIM3aTOpBI.
Koaryssitst mMohuIbHEIX ¥ TMOGOOHBIX KOIIOU/OB.
CepumeHTaLMs KOJUIOUZOB.

Koarysisiuys Ko/1IouHbIX paCTBOPOB 3/IEKTPOJIUTAMU.
[MpaBuso Ulynbue — I'apau. Koaryaupytormasi crioco6HOCTb.
OnTuueckrie CBOMCTBA KOJIJIOWJHBIX PaCTBOPOB.
OneKTpuyecKre CBOMCTBA KOJIJIOUIHBIX PaCTBOPOB.

KOHTpOJ'lebIe BOIIPOCHI 110 TEME «OKHC/IMTEeTbHO-BOCCTAHOBUTE/IbHbIE
nmponeccbn»

OCHOBHbIe TIOHSITUSI TEOPUH OKHCTUTEIbHO-BOCCTAaHOBUTETBHBIX PeaKLUi.
OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIE CBOMCTBA BEILIECTB.

BakHelillive OKUC/TUTENN U BOCCTAaHOBUTEJTH.

TuIbl OKMCIUTE/TEHO-BOCCTaHOBUTE/IBHBIX PeakLyi (TTpUMepsbl).
OKMC/IUTeTbHO-BOCCTAHOBUTE/IbHBIN TTOTEHI[UAal.

YpasHenuve HepHcra.

CocraB/ieHre OKUC/IUTeTbHO-BOCCTAHOBUTE/IbHBIX PeaKIvil.
HaripaBiieHue OKHCIUTE/IbHO-BOCCTAaHOBUTEIBHBIX PeaKLUH.

KOHTPOJIBHLIE BOIIPOCHI 110 TEME «BJIEKTPOXI/IMI/I'-IECKI/IE CHUCTEMBI»

OneKTpoxuMryeckre cucteMbl. Knaccudukarys 31eKTpoXUMHAYeCKUX MPOLIeCCOB.

SJ'IeKTpOXI/IMI/I‘-IECKI/Ie MpOLeCChI, TIPOTEKAIOIIYE Ha 'PaHULIE pd3/e/id «MeTaJ/l/I — paCTBOD».

'anbBaHMYecKuii d/emMeHT JlaHuans — SKoou.
ONeKTPO/BWXKYILasl CKjia ralbBaHUUeCKOro 3/1eMeHTa.

V3mepeHre 3M€KTPOJHBIX TIOTEHLMANOB. PsiJ CTaHAApPTHBIX 3JIEKTPOAHBIX TMOTEHLIUAJIOB.

CBoiicTBa MeTa//IOB B COOTBETCTBUY C UX I10JIO’KEHUEM B Ps/ly HanpsDKeHUH.
YpasHenuve HepHcra.

O/eKTpoJIn3 pacIulaBoB U PacTBOPOB. KaTogHbIe ¥ aHOHbIe [IPOLIeCChI.
O06nBenuHeHHBIN 3aK0H Dapajest. BeIxoz 1o TOKy.

Kopposus metannos. Knaccrgukarysi KOppo3MOHHBIX ITPOLIECCOB.
Xumuryeckasi KOppo3usl.

SJIGKTPOXI/IMI/I‘-IECKEIH KOppo3us. AHO,Z[HOE OKHC/IeHHe MeTa/l/la M KdTOAHOe€ BOCCTAaHOBJ/IEHHE

OKHC/IUTe/IS.

[TpuMepbl KOPPO3UM B KUCJION Cpejie M aTMOC(epHOM KOPPO3UH.
CKOpOCTb KOPpO3UH.

3alura MeTasijioB OT KOPPO3UH.

3alUTHBIE TTOKPBITHSA.

DNeKTPOXUMHUUYECKHEe CTIOCOOBI 3aIUTHI OT KOPPO3UM METaJl/IOB.
XUMHUUecKre UCTOYHHMKHY ToKa. ['albBaHUUeCcKHUH 3/1eMeHT.
XUMHUYECKHEe UCTOYHUKU TOKA. AKKYMYJISITOPBI.

XyMHUeCKre UCTOUHHUKU TOKa. TOM/IMBHEIE 371€MEHTHI.

ITPWIOXEHUE 2

7. O1ieHOYHBIE CPe/CTBA /ISl IPOBe/IeHUs MPOMEe)XXYTOUHOM aTTecTaliu



HPOME}KYTOI—IHaﬂ dTTeCTalus nmMeeT LeJbro orpeneanuTb CTerleHb AOCTHXXeHHA
3dIl/TaHUPOBAHHBIX PE€3YJ/IbTATOB 06yquHH 10 AUCLIMIIMHE 34 OHPEAEHEHHin/JI rnepuon 06yq6HHH.

a) IInanmpyemsbie pe3y/1bTaThl 00ydyeHHs W OLIEHOUHbIE CpeACTBA /AJIA TPOBeJeHHUs
NMPOME)XYTOUHOM aTTecTalMu:



CTpyKTypHBIi1
3/IeMEeHT
KOMITEeTEeHINN

[11aHupyeMble pe3y/bTaThl
o0yueHuUst

OrieHouHbIE CpefiCTBa

OK-1

CIIOCOOHOCTRIO K aOCTPaKTHOMY MBIIITIEHHUIO, aHA/IU3Y, CUHTE3Y

3HaThb

- OCHOBbI
KPUTHUYECKOI'O

JIOTHKH,
rozAxo7a,

HOPMbI

(hopMbI
aHau3a;

- MeTObl a6CTpaKTHOFO MbIIIJIeHUA
IMpHY YCTAHOBJ/IEHWH NUCTUHBI;

- MeTO/Jbl HAayYHOT'O HCCJ/IeZIOBAHUS
MyTéM MBICJIEHHOTO pacu/ieHeHus
obbekTa  (aHaMM3) U TYTEM
W3yueHWss ~ TIpeMeTa B €0
1[eJIOCTHOCTH, eJUHCTBE ero yacTrei
(cunTe3)

IlepeueHb meopemuyecKux 6onpocoe

1. OcHOBHbIE METO/IbI XMMHUUECKOT0 aHa/In3a.
2. OcHoBHble ipubOpPEI 1 000pyZOBaHKE /1/IsI XUMHUUECKOTO aHa/In3a BelecTB.
3. Metoauky nipoBeZieHust onbITOB. [IpaBusia TeXHUKU 6€30M1aCHOCTH.

Ywmets

- aZleKBaTHO BOCIIPUHHUMATh
MH(pOpMaLMIO, JIOTUYeCKd BepHO,
apryMeHTHMPOBAaHO M SICHO CTPOMTH
YCTHYIO ¥ IMCbMEHHYO peub;

- C HCIIOJIb30BdHHEM  METOO0B
a6CTp dKTHOI'O MBII/IeHNs, aHadJ/IM3ad
n CHUHTe3a dHA/TMU3UPOBATH

d/IbTepHATUBHEIE BapHaHTEI

IIpumepHble npakmu4ecKue 3a0aHust

1. OnpefieiiTh C KaKUMH U3 yKa3aHHBIX HIDKe BeIeCTB MO)KeT B3aUMO/IeMCTBOBaTh pacTBOP
TU/IPOKCHU/IA Kanusi: UOA0BOAOPOoHas KucioTa, xnopug meau (II), okcup yrnepoza (IV), okcup,
ceuHla (II), ruApoKCcHy amrOMUHUS, THAPOKCH] aMMOHHUs. CocTaBbTe ypaBHEHHsSI BO3MOJKHBIX
peakLyii B MOJIEKY/ISIPHOM U MIOHHO-MOJIEKY/ISIpHOM (opmax.

2. OrnpezienuTe BO3MOKHOCTb BOCCTaHOBJIeHMSI OKcuza >kenesa Fe;O, yrieposom mnpu
crtaHgapTHbIX ycinoBusix U TemnepaTtype 1100 K. Peakiust BocctaHoB/ieHUs FesO4: FesOap) +4Cq) =
= 3Fe(K) + 4CO(F)




CTpyKTypHBII
3/1eMeHT
KOMITIeTeHLIUU

[TnaHupyemble pe3y/bTaThl
oOyueHust

O1jeHOYHBIE Cpe/ICTBA

penieHrd uccjieg0BaTe/IbCKUX 3a1d4

3. TemnepaTypHbli KO3 dULMEHT peaklyy paBeH 2,5. Kak U3MeHUTCs CKOPOCTb peakLUu: a)
MpY TIOBbIILIeHNH Temriepatypbl oT 60 g0 100°C; 6) mpy oxJaXJeHUH peaK[MOHHOW cMecH oT 50
no 30°C?

4. ns obpatumoii peakiuu Fe;Oqx) + Hag = 3FeO k) + HoOr 3anmiiiiTe BeIpa>keHre KOHCTAHTEI
paBHoBecuss AH°, k[l = + 69,8. IIpeanoxkuTte criocobbl yBemuueHHs KOHLEHTPALMK TTPOAYKTOB
peaxkLvu.

5. Tlpy mpokanvBaHWM MeETa/UTMUeCKOr0 TUTaHa oOpa3yeTcsi Oefblii TOPOIIOK, KOTOPBIH
pacTBOpsIeTCSI B KOHL|EHTPUPOBAHHOW CePHOM KMC/IOTe M CIUIaBJAsSeTCs CO Ljesoupto. YTo
npeZicTaB/isieT co00# 3TO coefuHeHne? HanuimTe ypaBHeHHs BCeX YKa3aHHBIX peakIvi.

6. CKO/MIbKO MWIIWIATPOB 96%-HOro pacTBopa CepHOM KHUCIOTHI C TJIOTHOCTBIO 1,84 r/mn
notpebyetcst s purotossiedust 2 1 0,25M pactBopa?

7. Kakue BeljectBa U B KaKOM KOJIMUeCTBe BBIZEIATCA IpU IpoxoxkieHun 48250 Kn
j/eKTpuyecTBa yepe3 pactBop xjopuza mapradua (II)? CocTaBbTe cxemy 3/1eKTpoJiM3a 3TOTrO
pacTtBopa.

8. AmoMuHMI cK/eraH ¢ Meblo. Kakoii u3 MeTasioB OyzieT KOppoAWpOBaTh B CpeJie CepPHOM
KUCTIOTBI ¥ aTMocepe Bia)KHOTO Bo3zayxa? CocTaBbTe CXeMbl 3/IeKTPOXUMUUECKOW KOPPO3HH.

Bnapgetsb

- HaBbIKAMHM TIOCTAQHOBKH  L[eJIH,
CIIOCOOHOCTBIO B YCTHOM |
JIOTHUECKU

MMCbMEHHOW  peuu

0()OPMUTD pe3yIbTaThbl MbILLIEHUS;

- 1[eJIOCTHOM CHCTEMOI HaBLIKOB
WCTI0/Tb30BaHUs abCTpaKTHOTO
MBIILIEHYs] TIPH pellieHrud npobJiem,

IIpumepHble npakmuyecKue 3a0aHusi:

[TpoBecTy aHa/nM3 BIUSHUS KOHLIEHTPALMM Ha CKOPOCTb XUMHUYECKOU peakLuu
Na,S:03 + H,SO, = S + SO, + Na,SO4 + H,O mo skcnepvMeHTa/lIbHBIM AaHHBIM. IIpoBectu
00paboTKy TOy4eHHbIX [JAaHHBIX C KCIO/Jb30BaHUEM COBPEMEHHBIX HWH(OPMaLMOHHBIX
TeXHOJIOTHI. Pe3ysibTaThl ONTOB MPeACTaBUTh B BHUe Tabauipl 1.

Tabnvia 1
Howmep O6Bem, M KonuenTtparns Bpems CkopocTtb
OIbITa Na,S,0s3 | H,O | H,SO, Na,S,0;, 10 nosiBJIeHust | peakuumu, 107




CTpyKTypHBII

H]'IaHI/IpyeMbIe Pe3y/IbTaThL

3/1eMeHT OrneHOuUHBIe Cpe/CTBa
oOyueHust
KOMITIeTeHLIUU
BO3HUKAKOIIMX TIPU  BBINOJTHEHUU MOJIb/JT MYTH, C c’
HCC/IeJOBaTe/TbCKUX pabor, 1 1 7 2 1,3
HaBblKaM{  OTCTaWBaHUsl  CBOeH 2 2 6 2 2,6
TOUKU 3peHust 3 3 > 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
[To panHbIM Tabmupl 1 MOCTPOMTH TpaduK 3aBUCHMOCTH CKOPOCTU peakLid OT
KOHLIEHTPALMH THOCY/b()aTa HaTPus, OTJIOXKHB Ha OCH abcuucc KoHIeHTpaurio Na,S,0;, a Ha ocu
Op/IMHAT — CKOPOCTh peaKLu.
CpenaTb BbIBOJ|, O 3aBUCMMOCTH CKOPOCTH peaKL[ii OT KOHL|eHTpaLuy TUOCY/Ib(aTa HaTpUsl.
OIlK-4

FOTOBHOCTBHO C €eCTeCTBEHHOHAYyUYHbIX HOBI/IL[I/Iﬁ OLlIeHMBaTb CTPOEHUE, XUMHUUECKUM U MI/IHepaﬂbHLIﬁ COCTaB 3eMHOI KODBI,

MopdoJioruueckue

0COOEHHOCTU U TeHeTHUYECKHUE THIIbI MECTOPO)K,ILEHI/II)’I TBEPAbIX II0J/IE3HBIX HKCKOIIA€MBIX TIIpW PEIeHHWU 3a[d4 II0 paljiuOHA/IbHOMY KW KOMIIJIEKCHOMY

OCBOEHHIO

3HaThb

- OCHOBHbI€ XHMHUYECKHe ITOHATHS,
IMOJIOKeHHSA 1M 3dKOHBI;

- COBpeMeHHble  HarpaB/ieHUsl
Pa3BUTHS HAYYHbIX TEOPUI;

- MeToJbl  TEOPETUYECKOTO U
9KCIIepUMEHTA/IbHOTO

HCC/IeJOBaHUS B 00/1aCTH  XUMUU
MIPUMEHUTETbHO K

npodeCCOHAIBHOMU AesATeTbHOCTH

HepeueHb meopemu4eckKux 6onpocoe:

1.

Uk wN

7.
8.

9.

OCHOBBI XMMMUYECKOM TepMOJVHAaMUKU: CHUCTeMa, TepMOJVWHaMUYeCKHe IapaMeTpbl
CUCTeMbI, (PYHKLIMA COCTOSIHUSI CUCTEeMBI. [1epBbIii 3aKOH TepMO/JMHAMUKH.

OHepreTvka XMMHUYeCKUX IPOLIeCCOB.

OHTanbnuA. 3aKoH ['ecca v criefCTBUS U3 Hero.

OHTponus. YpaBHeHue bosbliMaHa. BTopoli v TpeTui 3aKOHBI TePMOJUHAMUKH.

Oneprust ['M66ca. HaripaByieHUst XMMUYeCKUX TIPOLIECCOB.

Xumunyeckass KuHeThka. CKOpPOCTb XMMHUeCKOM peakiy. CpesiHsss ¥ UCTUHHAs CKOPOCTH
peakuyu. Kunetnueckasi Kpysasi.

CKOpOCTh peakLiuy U MeTO/ibl €€ peryupoBaHus.

Bnusinue TeMriepaTypbl Ha CKOpoCTh peakiuu. [1paBuno Baut-T'odda.

OHeprus akTUBaLMU. AKTMBUPOBaHHbIN KOMILJIEKC. Y paBHeHHe AppeHuyca.

10. Ka’ranma’ropm Y KaTaJIMTAUEeCKHe CUCTeMbI. ['OMOreHHbI KaTains.




CTpyKTypHBII
3/1eMeHT
KOMITIeTeHLIUU

[TnaHupyemble pe3y/bTaThl
oOyueHust

O1jeHOYHBIE Cpe/ICTBA

11.
12.
13.
14.
15.

16.
17.

18.
19.
20.
21.
22.
23.

24.
25.
26.
27.

28.

KaranusaTopsl ¥ KaTanuTH4YecKue CUCTeMbl. ['eTeporeHHbIN KaTaaus.

Xumunueckoe paBHOBecue. KOHCTaHTa XUMHUUYECKOT0 PaBHOBECHSI.

CwmelneHre xuMuueckoro pasHosecus. [Ipunnun Jle [lartesnse.

PactBopbl. CIoCOOBI BhIPa’K€HUSI KOHI[EHTPALIUH PaCTBOPOB.

PacTtBopbI 5/1eKTpOMTOB. CTereHb YU KOHCTaHTa 3/1eKTPOJIUTUUECKOM AUCCOLMALMU. 3aKOH
pa3baBnenust OcTBasbA.

[wccoruanus KUCI0T, OCHOBaHUM, cosieli. AM(OTepHbIe 3/1eKTPOJIUTHI.

PactBopuMocTh. IIpou3BesieHHe pacTBOPUMOCTU. YC/IOBHE 0Opa30BaHUSI U PAaCTBOPEHUS
0Ca/IKOB.

Huccoumanus Bogabl. IoHHOe ripousBefieHre BoAbl. pH.

I'mpponus coneit. CTeneHb ¥ KOHCTaHTa THPON3a.

Mucnepcheie cucrembl. Knaccudukarmst. JInoduisHbie 1 1oho0HbIe KOTOU/BL.
CrpoeHue KO/UIOUHBIX YaCTHUL].

Koaryiauuys Ko/1IoOuAHbIX paCTBOPOB.

OKUCIUTeTbHO-BOCCTaHOBUTE/IbHBIE CBOMCTBA BellecTB. Kiaccudukanys OKUCIUTeNbHO-
BOCCTaHOBUTE/IbHBIX PeaKLHK.

ONeKTpOXUMHUYEeCKre CUCTeMbl. 3aKOHbI Papajesi. DNeKTPOJHBIN MOTeHLIUaI.
[anbBaHUYeCKUi 3y1eMeHT [laHnais Skoou.

OIeKTPOXUMUUECKHEe CUCTEMBI: 3JIEKTPOJIU3 pacruiaBoB. [IprMeHeHMe 3/1eKTposin3a.
OnexkTponn3. AHOJHBIY Y KaTOJHBIM NPOLIECCHI NTPU 3J/IeKTPOo/M3e pacTBopos. [Ipumenenne
371eKTPO/IM3a.

Koppo3usi. Busibl koppo3un. CriocoObl 3alI[UThl META/IJIOB OT KOPPO3UH.

Ywmets

- OTIpeieNIATh XUMHUUECKUA COCTaB U
CTpoeHHEe OOBEKTOB OKpY’KaroIei
cpefpbl;

- pellaTb  pacyeTHble  3aJaud
MpUMEHUTENIBHO K~ Marepuany
MpOrpaMMmbl;

IIpumepHble npakmuy4ecKue 3a0aHus:

1. HamwMcaTb 37eKTpOHHbIe ypaBHEHHUs S/€KTPOAHBIX TPOLIECCOB, ypaBHEHHWE CyMMapHOMN
TOoKOOOpa3ytolrei peakiyu, BelYucnTh J/IC rajbBaHUUECKOTO 37IeMEHTA, eC/Id KOHI|eHTpaIruu
MOHOB MeTa/I0B paBHel: [Al**]=0,001 moss/n1, [Co®]=0,1 Moss/m1.

2. HamycaTh MOHHBIE ¥ MOJIEKYJISIDHBIE YpaBHEHUs peaklini ruziposusa coned: KsPO,y; Na,SOy;

ZHC].2.

3. 3aKOHUMTb ypaBHEHUs peakliiii, HalMcaB UX B MOJIEKYJ/ISIPHON U MOHHOU (hopMax:




CTpyKTypHBII
3/1eMeHT
KOMITIeTeHLIUU

[TnaHupyemble pe3y/bTaThl
oOyueHust

O1jeHOYHBIE Cpe/ICTBA

- TPOTHO3UPOBaTb BO3MO>KHOCTb
MPOTeKaHUsi  CAMOIIPOM3BOJIbHBIX
TMPOL[eCCOB B PasUUHBIX
XUMHUUECKUX CUCTeMax

Al(OH)3 + NaOH - s K2C03 + HzSO4 -, HzS + KOH -.

4. B 2 n pactBopa ruzipokcua Kanblus cogepxutcs 478,8 r Ca(OH),. IlnoTHoCcTh pacTBOpa
1,14 r/mn. Paccuuratite: ®(Ca(OH),); Cu; Co; Cm; N(Ca(OH),) u N (H20); T.

5. CocTaBbTe ypaBHeHUsI OKACIUTE/IbHO-BOCCTAHOBUTE/IBHBIX peaKLv:

chr207 + FeSO4 + HzSO4 -, KMHO4 + N32803 + Hzo -,

6. HarvcaTh 3/1eKTpOHHBIE ypaBHEHHUSI 37€KTPOJHBLIX TPOLIECCOB, ypaBHEHHE CyMMAapHOU
TOoKOOOpa3ytoireid peakuyy, BelaucnTh J/IC rajbBaHUUeCKOTO 371eMeHTa, eC/d KOHLeHTpaIuu
MOHOB MeTa/jIoB paBHel: [Mn*]=0,01 mons/n, [Au**1=0,1 Moms/m.

7. 3aKOHUYUTh YpaBHEHUsI peakiivii, Halm1caB WX B MOJIEKYJIIPHOW U MOHHOM hopMax:
NH,OH + HNO; —, Zn(OH), + NaOH -, AIPO, + Na,SO4 —.

8. HanncaTb ypaBHeHMs peakLUi THpoJK3a B MOIeKyasspHOM M HoHHOM BHze: Aly(SO4)s, KCl,
NHQSO3.

9. HammcaTh 3/IeKTPOHHBIE YpPaBHEHHS 3/IeKTPOJHBIX TPOLIECCOB, ypaBHEHHWE CYMMapHOM
TOKOOOpa3yrolel peakiyd, BeIUMCIUT J/IC rajibBaHHUECKOTO 37IeMEHTa, eC/Id KOHL|eHTpaIuu
MOHOB MeTa/jIoB paBHel: [Zn*"]=0,01 mons/1, [Cu]=1,0 Moss/m1.

10. Cynbdat amomunus maccout 36,4 r pactBopuiu B 100 r Bogbl. [I10THOCTh MOTyUYeHHOTO
pactBopa 1,32 r/mn. Paccuuraiite: ®(Aly(SO4)3); Cv; Cox; Cmy N(AL(SO4)s3) u N (H20); T.

11. HamucaTh 37€KTpPOHHbIe YpaBHEHUs 3JIEKTPOJHBIX IPOLIECCOB, ypaBHEHHE CyMMapHOM
TOoKOOOpa3ytoireil peakuyy, BeaucnTh J/C rajbBaHUUeCKOTO 371eMeHTa, eC/d KOHLeHTpaluu
HOHOB MeTa/l/IoB paBHbl: [Mn*]=0,01 mons/n, [Ag*1=1,0 Monb//1.

12. 3aKOHUMTH YpaBHEHUsI peaKLyi, HalKlCaB UX B MOJIEKY/IIPHOM Y MOHHOM BUJI€:

MnS + HZSO4 -, FE(OH)3 + NaOH - s NH4C1 + KOH -.
13. Onpegenure TepMOAMHAMUYECKYH BO3MOKHOCTB IpoTekaHus peakiuu CaOyy + 2 Cy =




CTpyKTypHBII
3/1eMeHT
KOMITIeTeHLIUU

[TnaHupyemble pe3y/bTaThl
oOyueHust

O1jeHOYHBIE Cpe/ICTBA

= CaC; k) + CO), AH; = 460 k/[)x TIpu CTaHIapTHBIX yC/I0BUSX. PaccurTaliTe TeMriepaTypy Hauasa
peakumu, eciu  S(CaO)=38 [Lx/mone'K; S(C)=6 [Dx/monbK; S(CaCy)= 70 [Dx/monbK;
S(CO)=197 Ox/monb K.

14. CocTaBbTe ypaBHeHUs OKUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX PeaKLIWM:

KMHO4 + NaN02 + HzSO4 -, Crz(SO4)3 + Brz + NaOH -.

15. Onpefenvre TepMOAMHAMUYECKYI0 BO3MOXKHOCTb TpoTeKaHusi peakiyu 2 Cl, ¢y + 2 H,Og
=4 HCly + O; (y, AH, = 115,6 k[ mpu cTaHJapTHBIX YCA0BUsIX. PaccuuTaiiTe TemmepaTypy
Havyasna peakyuu, eom S(Cly)=223 [DIx/mons'K; S(H,0)=189 [Ix/mons-K; S(HCI)=
187 xx/monb-K; S(O2)=205 Ix/monb-K.

16. Hamucatp ypaBHeHMs] peakLMii T'M/po/jiM3a B MOJIeKYy/JIsipHOM W HOHHOM Buze: CrCls,
NaNO3, K2C03.

17. CocTaBbTe ypaBHEHUs OKUC/IUTE/TbHO-BOCCTAHOBUTE/bHBIX PeaKLIM:

chr207 + NHQSO3 + HzSO4 -, KMHO4 + NaN02 + Hzo -,

18. I'omoreHHas peakuus IpoTekaeT Mo ypasHenuto H, o + L o = 2 Hly. HavanbHas
KOHL|eHTpauusa Bogopoza 2,1 mosb/n, noga 1,5 mosb/n. Bo CKO/BKO pa3 W3MEHUTCSI CKOPOCTh
peakiuu, korga rpopearupyet 30% Bopopoza?

19. B 640 mn Bopb!l pactBopwin 160 r xsmopupa xenesa (III). IInmotHOCTs mosyueHHOro
pactBopa 1,032 r/min. Paccuutaiite: o(FeCls); Cyv; Csx; Cn; N(FeCls) u N (H20); T.

20. Omnpepenure TepMOAUHAMUUECKYI0 BO3MOKHOCTB TPOTeKaHUsi peakiuu CS; o +3 Oyn=
=CO; ¢y + 2 SO; (n, AH; = -1075 k/[)X 1ipy CTaHJapTHBIX YCI0BUsiXx. PaccuuraliTe Temmeparypy
Hauvana peakiuu, et S(CS;)=151 bx/mone-K; S(0,)=205 Dx/monb-K; S(CO,)= 213 Ix/monbK;
S(S80,)=248 Ix/monb-K.

21. Peakuus uger no ypaBHeHuro: 2 H, o + So n = 2 HoS(y). HauanbHasg KOHLeHTpanus
BoZlopoza 2 MoJib/n, cepsbl 1,5 mosib/n. OnipefiesiuTe BO CKOBKO pa3 U3MEHUTCSI CKOPOCTh peakLuu
K MOMEHTY, Korja rpopearupyet 0,7 MO/b/11 BOZOpoja?

22. Ornipepiesivite TepMOAMHAMUUECKYI0 BO3MOKHOCTb IPOTEKaHUs peakuu 2 ZnS ) + 3 Oy =
=2 7Zn0  *+ 2 SO; (n, AH, = -890 k/I)x 1pu CTaHAAPTHBIX YCIOBUAX. PaccunTaunTe Temmeparypy
Havasa peakuud, eciu S(ZnS)=58 x/monb-K; S(O2)=205 Ix/Monb-K; S(ZnO)= 44 [Ix/monb-K;
S(S0,)=248 [x/monb-K.




CTpyKTypHBII

H]'IaHI/IpyeMbIe Pe3y/IbTaThL

3/1eMEeHT OreHOYHBIE Cpe/iCTBa
oOyueHust
KOMITeTeHLIUH

23. HauanbHble KOHIIEHTPAI[UM UCXOHBIX Bell[eCTB B peakiuu: 2 SO; ¢y + Oz ¢y = 2 SOs ) ObIH

paBHbl 1,8 Momb/n SO; u 2,4 monb/n1 O,. BO CKOMBKO pa3 M3MEHUTCH CKOPOCTb peakld K

MOMeHTY, Korja rpopearupyet 0,8 mosb/n SO,?
24. B pactBope oprtodocdopHoii kucraoTel Maccod 1200 r u mnoTHocTthio 1,153 r/mn

copepxxutcst 312 r HsPO,. Paccuuraiite: o(H5PO4); Cy; Co; Cmy N(H3PO,4) 1 N (H,0); T.

Bnapetsb - HaBbIKaMH TIPUMEHEeHHsI OCHOBHBIX ITpumepHble npakmuyecKue 3a0aHusi:

XUMHUYECKUX
rpodecCMOHA/IbLHOM JiesiTeTbHOCTH;

3dKOHOB B

- MpakKTUUeCKNMHU HaBBIKdAMHA
TeopeTnuueCkKoro n
SKCIIepUMEeHTa/IbHOT'O

HCCeIoBaHUs B 00/1aCTH XMMHH

1. Ing peakuuu CHy ) + CO, y = 2 CO (y + 2 Hy () onipefenuTe BO3MOXKHOE HarlpaB/ieHHe
CaMOTPOM3BOJILHOTO TeUeHUs] peaklMd MNpPU CTaHAApPTHBIX YC/IOBUSIX U MpU  Temrmepatrype T
=927°C, ec/v TerioBoi 3 PeKT peakiuu 40 3aJaHHOM TeMIepaTyphbl He U3MEHHUTCS. YKaKUTe: a)
BbIZIe/ISIETCST WM TIOTJIOIAeTCSl SHEPrusl B XO/le peaklyu; 0) MpHUUMHY HalJIeHHOTO W3MEeHeHUs
SHTponuU. PaccuuTaliTe TemrnepaTypy Hauaja peakiyu.

2. Bbipa3uTe uepe3 KOHL|EHTPALIMM peareHTOB KOHCTaHThl PaBHOBECHS C/IeIVIOLUX peaKLUi
Nowy + 3 Hyry = 2 NHzpy, AH = -92,2 k[[)X. YKaxuTe HamnpasjeHude CMellleHUsI XUMHUYeCKOro
PABHOBECHSI 3TUX PeaKIUi: a) TIpU MOHWKEHUH TeMIepaTyphl, eC/TH ZiaB/ieHre TIOCTOSTHHO; 0) Tipu
TIOBBILLIEHUU [IaBJIeHHs, eC/I TemIlepaTypa [OCTOsTHHa.

3. CKombKO MWITUIATPOB 96%-HOro pacTBopa CepHOM KMCJIOTHI C IUIOTHOCTBIO 1,84 r/mn
notpebyeTcst i1st mpurotoByienus 2 1 0,25M pactBopa?

4. Kakue u3 cnepyrouux coseli mojsepratorcs ruzgponusy: Na,SiOs;. Cu(NOs),. KBr?
CocTaBbTe WOHHBIE W MOJIEKY/sIpHble ypaBHEHWs THU/pOJiM3a COOTBETCTBYIOIIUX cojieil. Kakoe
3HaueHue pH (< win> 7) UMeIOT pacTBOPbI 3TUX COMeN?

5. 30/1b THAPOKCH/A MarHus noaydeH nyteMm cMmermBanus 0,02 i1 0,01H. pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Ornipegenute 3apsj 4aCTHL] MOJyYEeHHOTO 30Ji1 U HalUIIUTe
(hopMyJy ero MULIe/UIbI.

6. PaccuuTaiite 3JIEKTPOABM)KXYIIYIO CUJIYy W OIpeJes/inTe HallpaB/jieHHWe CaMOIIPOMW3BOJILHOI'O




CTpyKTypHBII
3/1eMeHT
KOMITIeTeHLIUU

[TnaHupyemble pe3y/bTaThl
oOyueHust

O1jeHOYHBIE Cpe/ICTBA

MPOTEKaHUsI peakuu TpU CTaHAAPTHBIX YC/JIOBUSIX, MCIOJb3ysl 3HAUYeHUsI OKHUC/IUTE/IbHO-
BOCCTaHOBUTeIbHBIX NoTeHManoB HJ + H;PO, — J, + H3;PO; + H,0.

7. TlpuBeguTe CXeMbl 3/IEKTPOAHBIX MPOLECCOB M MOJIEKY/sIDHble ypaBHEHMsl peaklui,
MPOTeKAIIUX TIPY 3/IeKTPOXUMUUECKOW Koppo3uu ransBaHomnapbl Co/Ni: a) B Kucsioit cpefe; 6)
BO BJIAYKHOM Bo3zyxe. Onpesieniite yObI/Ib MacChl aHO/Ia TIPH KOPPO3WH B KUCJION cpefie 3a 20 MuH,
eC/Ii CKOpOCTb Koppo3uu coctaBuia 0,01 r/u.

8. CocTaBbTe 3/IeKTPOHHO-UOHHBIE YPaBHEHUSI 3/IeKTPOAHBIX MPOLIECCOB (aHO/ UHEPTHBIN) U
MOJIEKY/ISIPHOE YpaBHEeHUe peakLiiH, MPOUCX0osLel Mpu 3eKTpoause pactBopa CoSOy,
BbrunciuTe (pakTryeckoe KOJMUECTBO MeTasla, MoJyueHHOT0 Ha KaTo/ie TPU 371eKTPO/In3e
Co(NOs),, eciu 3/1eKTpO/IM3 MPOBOAWIN B TeueHUM 1 u. BbIxoj meTasia 1o ToKy coctaBua 85%.
YKaKuTe BO3MO’KHbIe TIPUUMHBI YMEHbIIIeHUs BbIX0/ja MeTasljla 10 CPaBHEHUIO C PACUETHBIM.




0) [Topsf0K NpoBe/jeHNs NPOMEXYTOYHOH aTTeCTaluH, I0Ka3aTe/ Il ¥ KPUTEePUH
OLleHUBAHMA:

[Tpome)xyTouHasi aTTecTalysi T0 [JUCLIMIUIMHE «XHUMUsI» BK/IOUaeT TeopeTHYecKue
BOTIPOCHI, ITO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOEHUs 00yUaroI[UMHCS 3HaHUM, U IMPaKTHUYeCKHe
3a/laHusl, BBISBJISAIOLLME CTerleHb CPOPMUPOBAHHOCTH YMEHUI U BilaleHUi, IPOBOAUTCS B popme
JK3aMeHa.

DK3aMeH I10 I,I:[:':IHHOI‘/JI AUCLHUITIMHE TIPOBOAUTCA B YCTHOﬁ (bopMe Mo 3K3daMe€HadlIlMOHHBbLIM
61/IJ'IeTaM, Ka)K,E[BIfI M3 KOTOPBIX BK/IHOUdET 2 TeOpeTUYeCKHUX BOIIpOCa U OJHO IIPpAKTHYECKOe
3a/iaHue.

Hokazamenu u Kpumepuu OoyeHuedaHusl 3Kk3amMeHa:

— Ha OLEHKY «OT/IHYHO» (5 0anioB) — oOydvaromuiicss JAeMOHCTPUPYET BBICOKHI YpPOBEHb
copMUPOBAHHOCTA KOMIIETEHL[MM, BCECTOPOHHee, CHCTeMaTHueckoe U T/yOOKoe 3HaHUe
yuebHOro Marepuana, CBOOOZHO BBINOJHSET IPaKTHUeCcKHe 3a/jaHus, CBOOOJHO omepupyer
3HaHUSIMH, YMEHUSIMHY, TIPUMEHsIeT UX B CUTYyalMsX MOBBILIEHHON CJIOKHOCTH.

— Ha OLIEHKY «xopomo» (4 0amra) — oOyuaromuiics JeMOHCTPUPYeT CpeJHUM YypOBeHb
c(OpMHPOBAHHOCTH KOMIIETEHL[MI: OCHOBHBbIE 3HAHHS, YMEHUs OCBOEHbI, HO [OMYCKAarTCs
He3HauuTe/lbHble OIIMOKW, HETOYHOCTH, 3aTPyJHEHWs TP aHAJUTHYeCKUX Orleparusx,
riepeHoCe 3HaHWM ¥ YMeHUl Ha HOBble, HeCTaHJAPTHbIE CUTYaL[UH.

— Ha OLIEHKY «y/IOBJIETBOPUTEIBHO» (3 0a/ia) — o0yJaroIuiics AeMOHCTPHUPYeT MOPOrOBbIi
ypOBeHb C(POPMHUPOBAHHOCTH KOMIIETEHIIUM: B X0/ie KOHTPOIBHBIX MEpOTMPHUSTHI OMYyCKalOTCS
OIMOKH, TIPOSIB/ISIETCSI OTCYTCTBHE OT/eNbHbIX 3HaHWM, yMeHWM, HaBBIKOB, OOYYarOL[UMCS
WCTIBITHIBAET 3HAUWTE/IbHbIe 3aTPYJHEHUsl TPU OTIePUPOBAHMHU 3HAHUSIMU U YMEHHUSIMU TIDU UX
TiepeHoCce Ha HOBbIE CUTYal[WH.

— Ha OLIEHKY «Hey/|0BJIETBOPHUTEeJBHO» (2 Oa/uia) — 00yJaroIuiics IeMOHCTPUPYET 3HaHUS He
6onee 20% TeopeTMUECKOTO0 Marepuana, JOIMyCKaeT CYyIleCTBeHHble OIIMOKH, He MOXKeT
MOKa3aTh UHTeJIJIeKTya/TbHble HAaBBIKU PellleHHs MPOCThIX 3a/au.

— Ha OIIEHKY «HeyAOBJIeTBOpPUTeabHO» (1 Oann) — oOyyaromuiicss He MOXKET T0Ka3aTh 3HaHUS
Ha ypOBHe BOCIPOW3BeJeHWss W OOBbsICHeHUs HWHQPOPMAILUK, He MOXKET II0Ka3aTh
HHTe//IeKTYya/IbHble HaBbIKU pellleHUsi TIPOCThIX 3a/au.
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