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1. Illesan ocBOEHMSI AN CIMIIJIMHbI

LlenstMi OCBOGHMSI NUCUUIUIMHBI «XUMUS» sBisSeTca (opMmupoBaHHe (QYyHIAMEHTAIbHBIX
3HAHMA B O0JIACTU COBPEMEHHOW XUMHUH, BKJIIOYAIOIIMX OCHOBHBIC TIIOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, OINMUCBHIBAIOIIME CBOMCTBA XHWMHYECKHX COCIMHEHMI; pa3BUTHE HAaBBIKOB
CaMOCTOSITENILHOM paboThl, HEOOXOAUMBIX /Il MPUMEHEHUS XUMHYCCKHX 3HAHUM TPH U3YYCHUU
CHELMAJIbHBIX TUCUUIUINH U JAJIbHEUIIEH TPAKTUYECKON JEATEIbHOCTH.

2.MecTO0 AMCUMILIMHBI B CTPYKType o00pa3oBaTeibHOIl NPOrpaMMbl MOJATOTOBKH
O0akaJjaBpa

Huctmmumaa B1.b.11  «Xumus» Bxoaur B 0a3oByr0 dacTh Onoka 1 oOpaszoBaTenbHOMN
POrPaMMBIL.

Jlist m3ydeHust JUCIUILTMHBI HEOOXOAUMBI 3HAHUS, YMCHUS M BIIAJCHUS, CHOPMUPOBAHHEIC B
pe3ysbTaTe MOJYYEHHs] CpeaHero (MOJHOro) olmiero oO0pa3oBaHUSA IO AUCHUIUIMHAM «XUMHS»,
«®Pu3ukay, «MaTteMaTuKa.

3HaHUS U YMEHHsI O0y4arouIuxcs, MOJydYeHHBbIE MPU M3YyYEHUH JAHHOM NUCHUIUIMHBI OymyT
HEOOXOAMMBI KM TMpPU JAJbHEHWIIEeM HW3yYeHHH TaKuX JTUCHUIUIMH, Kak «be3omacHocTh
KUZHEJEATEIIbHOCTH.

3 Komnerenuuu odyuaioumerocsi, gopMmupyembie B pe3y/ibTaTe 0CBOCHHUS TUCHUILIUHBI U
IUIAHUPYeMBble Pe3yJbTaThl 00y4eHUust

B pe3ynbrare 0cBOCHUS TUCHUILUIUHBI «XUMUs» 00yUYaOIUICS JOKEH 00a1aTh cleayoneit
KOMIICTCHITHEH

CTpyKTYypHBI 371€MEHT [Tnanupyemsble pe3yabTaTbl 00yd4eHUs
KOMIETEHIIUU
OIIK-4
TOTOBHOCTBIO COYETATh TEOPHIO M NMPAKTUKY JUUIsl pELIEHHs] MH)KEHEPHBIX 3a]a4
3HaTh - OCHOBHbBIE€ XUMHUYECKHE MOHATHSI, IOJIOKEHUS U 3aKOHBI,

- COBPEMECHHEBIC HAMPABJICHUS PA3BUTHS HAYYHBIX TCOPHIA;

- METOJbl TEOPETHYECKOTO M SKCIEPUMEHTAIFHOTO HCCIEIOBAaHUS B
00J1aCTH XUMHUU

YMmeTh - pelarh pacueTHbIC 33/1a41 MPUMEHUTEIBHO K MaTeprary IporpaMmBbl;

- TPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUS CaMOIPON3BOJIBHBIX
MPOLIECCOB B PA3TUYHBIX XUMHUYECKHX CUCTEMaX;

- COYeTaTh TCOPHIO M MPAKTUKY JIJISl PEIICHUS HWH)KCHEPHBIX 3a/1a4
Bnagets - HaBBIKAMHU TPUMEHEHHsS] OCHOBHBIX XHMHUYECKUX 3aKOHOB B
po¢eCCUOHAIBHON IeATETHHOCTH;

- MPAaKTUYECKUMHU HABBIKAMHU TEOPETHYECKOTO U IKCIEPUMEHTaIbHOTO
HCCIICIOBAHUS B 001aCTH XUMHH




4. CTpyKTypa U coiepKaHue QU CHUTITHHBI
OO0miast TpyA0€MKOCTh JAUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eAuHUIIbI 144 akaj. yaca!
- KOHTaKTHas pabora — 72 akaj. yaca:
— ayautopHas — 68 aka. 4acos;
— BHeayauTopHas — 4 akaj. Jaca;
- camocrosiTenbHas padora — 36,3 akaj. 4yaca,
- MOJTrOTOBKA K dK3aMeHy — 35,7 akaj. yaca
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1. Xumuyeckasi TepMOJIMHAMUKA 1 6 6/41 6 - odopmieHne ordyera  1o|3amIUTa naboparopHnoii| OIIK-4
nabopaTopHol padore; paboTHI. Jlomariaee |-3yB
- pEelIeHHE JOMAIHEro 3aJaHHusl|3aIaHue No 1.
Ne 1; TectupoBanue.
- CaMOCTOSITENIbHOE HU3y4YeHHUe
y4eOHOM ¥ Hay4YHOM JIUTEepaTyphl.
2. XuMuyeckasi KHHETHKa 1 4 4 6 - odopmiieHne  oTdera 10 |3alUTa naboparopnoii |OITK-4
nabopatopHoit pabore; paboTHLI. Jomarinee|-3yB
- pelleHue JOMAIIHEero 3aJlaHus|3ajJjaHue Ne 2.
Ne 2; TectupoBanue.
-CaMOCTOATEIbHOE U3ydeHHe
y4eOHOI ¥ Hay4YHOU JIUTEepaTyphl.
3. PacTBOpBI 1 8 8/41 6 - odopmieHue ordyera mo|3amuUra naboparopuoii |OITK-4
nabopaTopHoO padboTe; paboTHI. Jomariaee |-3yB
- pelleHue JOMAIHEero 3aaHus|3aaHue Ne 3.
Ne 3; TectupoBanue.
-CaMOCTOSITEIIbHOE U3y4ueHHe

yaeOHOM u Hay4YHOU
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JTUTEPATYPHI.
4. JlucriepcHbIC CHCTEMBI 1 4 4 6 - odopmieHne  oTdera 1o |3anUTa nabopatopHoii | OIIK-4
naboparopHoOit padore; pabotsl. TectupoBanue. -3yB
-CaMOCTOSITEeIIbHOE U3yUYCHHE
y4eOHO U HayYHOUH
JTUTEPaATYPBHI.
5. OKHCANTENFHO-BOCCTAHOBUTENbHBIE| 1 4 421 6 - odopmiieHHe  oT4eTa  I10|3ammTa nabopatopHoii | OIIK-4
MIPOIIECCHI naboparopHoil padoTe; paboTHI. Jowmarnee|-3yB
- pelIeHue JOMAIHETO 3ajaHus|3aaHue Ne 4,
Ne 4; TectupoBanue.
-CaMOCTOSITEIbHOE U3y4YeHHE
yaeOHOM u Hay4yHOU
JUTEPATYPHI.
6. DICKTPOXUMHICCKHE CUCTEMBI 1 8 8/41 6,3 - odopmiieHHe  oTdera 10 |3amUTa naboparopuoii |OITK-4
nabopaTopHoii paboTe; paboTHI. JlomaniHee |-3yB
- pElIeHHE JOMAIHEro 3aJaHHusl|3aIlaHue No 5.
Ne 5; TectupoBanue.
-CaMOCTOSITETIbHOE U3yUYCHHE
yueOHOi u Hay4YHOH
JUTEPATYPHI.
HToro mo nucuuILInHae: 1 34 | 34/141 36,3 IK3aMeH




5. O0pa3oBaTe/ibHbIe U HHPOPMALIMOHHbIE TEXHOJIOTUH

B npomecce mpenojaBaHUS — UCHUIUIMHBL  «XUMHS» OPUMEHSAETCA  TpPaJul[MOHHAs
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuuu npoxXoAsAT Kak B HMH(OpPMAMOHHOW (opme, rie HMMEEeT MECTO IOCIeN0BaTEeIbHOE
U3JIO)KEHUE MaTepualia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaTbHBIMU CPEICTBAMU, TaK U B (opMe JeKuuii-6ecepl WM Auaiora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3IOBOM aTaKW», JEKIUU-KOHCYJIbTAMH, TAE€ TEOPETUUYECKUI
MaTepuai 3apaHee BbIAACTCA CTYIEHTaM AJIsi CAMOCTOSATEIbHOIO U3YUEeHHUSI, s IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLUS IPOXOJUT 110 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[ToMuMO 53TOr0 B JIEKIMHU MOTYT HCIIONB30BAaThCS AJIEMEHTHI MPOOJEMHOIO H3JI0KEHHUS.
[IpoGnemHas JeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMBI, KOTOPYIO B XO/1€ U3JI0KECHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs HpeACTaBisieT COOOW 3aHsATHE, Mpearojararomiee
MHUIMUPOBAHHOE TMIpEenojiaBaTejieM TMpPUBICYECHUE AayIUTOPUM K PEUICHUI0 KPYMHON HaydHOU
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAYUMOCTh AOCTHKeHuH. Ha mpoOneMHON JeKuuMu HOBOE 3HAHHWE BBOAMTCS Kak
HEeM3BeCTHOE /s oOyyaromuxcs. [lomydennas nHbopMalus ycBauBaeTcs Kak JMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPHIM MO3BOJISIET Hanbosee
MOJTHO PEeAIM30BaTh METOJ MPOOJEMHOro OOYYEeHHs uYepe3 IOCTAaHOBKY IPOOJIeM € TIOMOIIBIO
JEMOHCTpAllii SIBIICHUM, peakuuil uiu TmporeccoB. Bo3MOXHO 0OBbEAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU ITPUEMOB MBICJIEHHOTO U PEaIbHOI0 SKCIIEPUMEHTA, YTO J1a€T BO3ZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneH! 0000IIEHHOCTH.

Jus  peamm3anuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
MPOBOAATCS JIEKLIMU-BU3YAIU3AIMK, B XOJE€ KOTOPBIX H3IIOKEHHE TEOPETUYECKOT0 MarepHuaa
COIIPOBOXKAAETCS MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepua 3aKperuiseTcss B X0oJe J1abopaToOpHBIX paboT, B XOAe KOTOPBIX ydeOHas
paboTra MPOBOAMUTCS C peaJbHBIMH XHMHUYECKMMHU BemiecTBamMu. Ha mabopaTopHbIX paboTtax
BBIMIOJIHSIIOTCA TPYNIIOBbIE WJIM WHIAUMBUIyaJIbHbIE 3aJaHusd 1O HpoiaeHHoM Teme. IIpoBenenue
a00paTOPHBIX PabOT HEOOXOIUMO TMPEABAPITh UHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoOi padoOThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTropHoi pabore
ABIIETCS MX oOs3aTenbHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHus. [lpu
MPOBEJICHUN JTa0OpaTOPHBIX 3aHITHH MCIOIB3YyeTCSs METOJ KOHTEKCTHOTO OO0y4YeHHs, KOTOPBIN
MO3BOJISIET YCBOMTH MaTepuaid IyTeM BBISBIEHUS CBsI3€d MEXAY KOHKPETHBIM 3HAaHUEM MU €ro
npuMeHeHneM. Kpome Toro, 1menecooOpa3HO  HCIOJIB30BaThb  TEXHOJOTHIO  KOJJIEKTUBHOIO
B3aMMOOOy4eHusa (mapHylo paboTy) Tpex BHUIOB: CTaTHUuYecKas Iapa, JIUHAMHU4YecKas mapa,
BapHaIlMOHHAs T1apa; COBMeEIasi €€ ¢ TEXHOJIOTHeH MOAYIBHOTO 00yueHUs. BBIMOTHUB SKCIIEPUMEHT,
oOyyaroruecs: GopMyIupyrOT 0000IIIEHHBIE BHIBOIBI 10 CEPUH OTBITOB, UCIIOJIB3YsI IPUEMBbI aHAJIOTHH
Y CPaBHEHHUS.

CamocTosTenbHas pabota o0ydaromuxcs sBJISeTCsS OJHUM U3 Hanbosee 3p(HEKTUBHBIX CPENICTB
pa3BUTHs NOTpeOHOCTH K Oyaymiemy camooOpa3oBaHuio. CaMocrosiTenbHas paboTa o0ydaroImuxcs
BKJIFOYAET B ce0s camble pa3sHoOOpa3Hbie (OpMBI yueOHOUH ACSITEIHHOCTU: BBIMOJHEHUE JOMAITHUX
3aaHul, 3aBepiieHue odopmiieHUs TabOpaTOPHBIX paboT, MOATOTOBKA K MPAKTUKyMY, M3ydeHUE
OCHOBHOTO U JIONOJHHUTEIBHOTO MaTepuaja Mo ydyeOHMKaM M MOCcOOusM, YTeHHE M MpopaboTka
HAyYHOUW JHUTEpaTypsl B OMONMOTEKe, HamucaHwe pedepaToB U KypCOBBIX pabOT, MOJATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, HTOrOBOM aTTeCcTaluu.

CaMmocTtosiTenbHast paboTra oOydarommxcs JAODKHA OBITh HampaBlieHa Ha 3aKperieHUs
TEOPETUYECKOT0 MaTepuana, U3JI0KEHHOIO IpernojaBaTesieM, Ha MpopadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE M3YyYeHHE, Ha TMOATOTOBKY K JIA0OpAaTOPHBIM 3aHSATHUSM, BBHITIOJHEHHE JOMAITHHX
3aJlaHuH U MOJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTENbHOMY KOHTpouIto. [loMuMo sToro, oOydaromuecs
MIPEJICTABIISIOT Pe3yIbTaThl CBOCH CaMOCTOSITENIbHOM pabOThI B BUJIE TIPE3CHTALIUH.

CamocTtosrenbHas paboTa oOydaromuxcs Mo AUCUUIUIMHE «XHUMHUSD BKIIIOYAET pelleHne 3a1a4
U BBINOJIHEHUE 3aJlaHUld  PENpOJYKTUBHOIO XapakTepa IO aJIroOpuUTMy, MPEII0KEHHOMY



MIPENOIABATEIIEM.

[Tpu npoBeneHnn pyOEIKHOTO U 3aKITFOUYUTEIHLHOTO KOHTPOJISI OCHOBHBIMU 3a7a4aMU, CTOSIIIAMH
nepeJ MperojaBaresieM, sSBISIOTCA: BBIIBJICHHE CTENEHH IMPaBWIBHOCTH, 00beMa, TNIyOWHbI 3HAHMIA,
YMEHHUH, HaBBIKOB, IIOJYyYEHHBIX IIPU M3YYEHUHU Kypca Hapsgy C BbBIABICHUEM CTEIICHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH MTOTYyYEHHbIX 3HAaHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATb C HOBBIMU
dbopmamu koHTposis. OOyuarolmuMcsi NpeAsiararoTcsl TECThl M 3aJadd B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOM CHUCTEMOH MpoBepKu. B oTimume oT OOBIYHOrO TECTUPOBAHUS TAKOM CIIOCOO
KOHTPOJISI TO3BOJISIET CTYACHTAM B JIF000€ BpeMsi IPOUTHU TECT, MPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B nononHennn x Kypcy «XuUMHM» OOydYarOUIMIiCS MOXET HPOMTH B AMCTAHIMOHHON (opme
oHJIaH-Kypc «Kak Xumusi oOBSCHICT U U3MEHsIET OKpy)arommii Mupy». Kypce cocrout u3 10 nexiuii.
Kypc nexumii naér mepBOHayalbHOE MPEACTABIEHUE O XUMUU M €€ pOJM B JKU3HU YEJIOBEKAa U
obmectBa. OH cocTouT U3 ABYX uyacteil. [lepBas M3 HUX paccKka3bIBAaeT O TOM, KaK XMUMHs OOBACHSET
OKpY>KalOIUi MHUp: KaK yCTPOEHBI BEUIECTBA, NMOYEMY M KaK MAYT XMUMHUYECKHE PEAKIUU, KaKHe
BEILECTBA OINPEIEISIIOT CBOMCTBA KUBBIX CUCTEM. BTopas 4acTh mOCBsIIEHA MPUKIAIHBIM aCIEKTaM
XUMHUU: OHA MOKA3bIBAET, KAK XUMUS BIUSAET HA >KU3Hb OOIIECTBA M YJIYYIIAeT MOBCEIHEBHYIO KU3Hb
monei. B Hell paccka3biBaeTCsl O LIEHHBIX MPOAYKTAX XMMHUYECKOW MPOMBIIUIEHHOCTH, XUMUYECKHUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExeHenenbHble 3aHATUS OyAyT BKIIOYATh MPOCMOTP
TEMATUYECKUX BUICOJIEKIIMI U BBINOJHEHUE TECTOBBIX 3aJaHUN ¢ aBTOMATHU3MPOBAHHON MPOBEPKOM
pE3yNbTaTOB U TBOPYECKUX 3aJaHUI ¢ MOCienyrIuM oOcyxkaeHuem Ha Qopyme. Kypc sBusercs
001eo0pa3oBaTebHBIM, HE TPEOYEeT CIIeUaIbHON MOATOTOBKH U PACCUNTAH Ha IUPOKYIO aYAUTOPHUIO
cllyliaresei, B MepByl0 o4epeb 00yJaromMnXcs HEXUMUYECKUX BY30B U (paKylIbTETOB M JIIOJCH, yiKe
MIOJIYYMBIIMX BBICIIEE OOpa30OBaHUE, HO KEJNAIMX OO0JIbIIE Y3HATh 00 OKPYXKAIOLUIEM MHpPE U
MOBBICUTH CBOM O0IIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOAMUYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00yUa0IIUXCS

CamocrosarenbHass paboTa oOydaroUIMXcs MOApasfensercs Ha ayAuTOpPHYIO, KoTopas
MIPOMCXOJUT KaK BO BpeMs JIaDOpaTOPHBIX 3aHATUM, TaK U HA IJIAHOBBIX KOHCYJIbTALMSX, U Ha
BHEAYJAUTOPHYIO, MPOMCXOJAIIYI0 BO BpeMs MOJTOTOBKH CTYAEHTAaMHM OTYETOB IO JIaOOPaTOPHBIM
3aHSTHUSM U BBIMOJIHEHMS JOMAITHUX 3a/laHUH.

AynutopHas caMocTosiTelbHass paboTa O0O0ydYaroIMXCs IpeArnoyiaraeT MPOXO0XKJIEHUE
TECTUPOBAHUSA MO KaXJAOMY pa3Aeily JUCUUILIMHBL. TecThl BKIIOUAIOT TEOPETUUECKUE U TIPAKTUUECKUE
3a/laHus, OTBETHl Ha KOTOPBIE TPEOYIOT TiyOOKOro MOHMMAHHUS W3YYEHHOTrOo MaTtepuana. TecTbl
MOCTPOEHBI €IMHOOOPA3HO: K KaXXIOMY BOIPOCY Mpeaaraercs 4YeThlpe BapuhaHTa OTBETOB, CpeIu
KOTOPBIX OJIMH WJIM HECKOJbKO MpaBWIBHBIX. OOpaboTka pe3yabTaTOB OCYIIECTBISETCS ITyTeM
COIIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MaKcHUMaIbHOE
KOJIMYECTBO OAJTOB B K101 Teme Kypca — 10.

BapHaHTLI TeMaTH4YeCKHUX TeCTOBBIX 3aJaHui 19 TEKYIIEro KOHTPOJIisA
XuMHu4yeckas TePpMOANMHAMHUKA

B tecrax mo Teme «Xumudeckas TEPMOAMHAMUKA». MEPBBIC MIECTh 3aJaHUN OIICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0ai, a BOCEMOE, IEBITOE U JIECATOE 3aJaHusa — B 2 Oayia.

Tecr Ne 1
1. Tlpu paccMOTpeHUH XUMUYECKON PEAKIUH cucmemMda O3HAYaeT:

a) HUCXOIHBIE PEAreHThI
0) NPOAYKTHI XUMUYECKOW PEaKII



B) PEaKIIMOHHBIN COCY/T
I') HCXOJHBIE PEareHTHI U MPOIYKThI PEAKIIUU
2. TlepBsIii 3ak0H (TIEpBOE HAYAJI0) TEPMOIMHAMUKHA MaTeMaTUUECKH 3aITMCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
6) K=R/Na r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBINS PEAKIIMOHHON cucTeMbl noBbimaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareiacH (Q< 0)
B) DHTAJIBIIHUS PEAKIIMOHHOM crcTeMbl yMeHbIaeTcs (AH< 0)
T') JaBJICHUE PEAKIIMOHHON CHUCTEMBbI IOBBIIIAETCS
4. CraHgapTHbIE TEIUIOBBIE AP PEKTH MPUHATO 0003HAYATE!

a) AUcr B) Q 101,3%"
0) AH®298 r) AHcr
5. Kakue u3 NpUBEICHHBIX PEAKIUI SIBISIOTCS SHAOTEPMUICCKUMHE?
a) 1/2 N2+ 3/2 Ho= NHs , AH = — 46 K]Ix/mMoib
06) Ho+4/2 O2=H;0, AH = -242 K]I»/Mo11b
B) 1/2 N2+ 1/2 02=NO , AH = 90 K]I»x/mMonb
r) 1/2H+1/2 I,=HI, AH = 26 K]I:x/Moi1b

6. Kakas u3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe oOpa3oBaHMs okcuia azota ( || ) B
CTaH/IapPTHBIX YCIOBHSIX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 02 = NO
0) N+1/202=NO r)NHz+5/202=2NO+3H:0
7. Tlpu BoccranoBieHuu 16r okcuaa menu( || ) Mo peakuuu :
CUuO ) + C (rpagur) = CU () + CO (1), mormotusnock 22 k/[x TEmaoThI.
DHTanbnus 00pa3oBaHus OKCUAAa MeIH ( || ) paBHA:

a) 110 B)220,5
6) -200,5 r)735
8. Hus peakuuu  NiO ) + C pagur) = Ni  + CO (). Ompenenute BO3MOXHOE HArpaBICHHE
CaMOTPOU3BOJIBHOTO TEUEHHUS PEAKIIMH MPU CTAaHIAPTHBIX YCIOBHSIX U MpHU Temmeparype 627°C.
BemectBo AH®298 (KJIx/M0J1B) S8 ([x/Moap*K)
NiO () —239,7 38
C (epadur) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBere ykaxkure 3HaueHus sHepruu ['m6Oca mpu cTaHAAPTHBIX YCIOBUSX, IPU TEMIIEpaType
627°C n TemmepaTypy Hadajla peakliu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsieTcst SHTPONUs NpHU Pa3IokKEeHUN KapOoHaTa KalbIus?
a) yBEIMUYMBaETCs B) HE YMEHbIIIAETCs
0) yMeHbIIIaeTCs ') HE 3HAI0
10. lanHas peaxmus:
2KCIOs3 (1B) —2KClI (18)+302 (1) AH<O
MO>KET CaMOIIPOU3BOJIHO NMPOTEKATh
a) B IPSIMOM HampaBJIeHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIeHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B TECTaxX IIO0 TEMC ((XI/IMI/I‘—IeCKaSI KHNHCTHUKA)). nepBoe, BTOpOC, TpeTI)e, quBepToe U I1ATOC
3amaHusa oneHuBaroTca B 0,5 Oama; mecroe, ceAbMOE, BOCEMOE, AEBITOE U IecsAToe — B 1 6ami, a
OJIMHHAAIATOE — B 2,5 Oaja.



Tect Ne 1

1. Pa3zpen xumuu, U3y4darouuil CKOPOCTH U MEXAHNU3Mbl XUMUUYECKUX pEaKLUi, Ha3bIBAECTCS

a) XMMHUYecKas TEpMOJIMHAMHKa

0) TEpPMOXUMHS

B) XUMHYECKasi KHHETHKA

2. CKOpOCTh XUMHUYECKOU PEaKLUH — 3TO ...

a) BpeMs, 3a KOTOPOE MOJHOCThIO PACXOAYETCsl OJJHO U3 UCXOIHBIX BEILIECTB

0) U3MEHEeHHE KOJIMYECTBA BEIIECTBA PEareHTOB (WK MPOAYKTOB) PEaKIUU B €AUHUILY BPEMEHH B

enuunie odbeMa

B) KOJIMYECTBO BEUIECTBA MPOJIYKTOB PEAaKLIUU K MOMEHTY OKOHYAHHS peakluu
3. B kakux enuHHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakuu?

a) Moxb ;1 ‘¢ *

0) Oe3pa3mMepHas BeTUYHHA
B) MOJIB? C

4. Or xakux (pakTOpOB 3aBHCUT CKOPOCTh XUMHUECKUX PEAKIINI?

a) OT MPUPOJIBI PEaruPYIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) 0T 00beMa peaklIMOHHOTO COocyAa

5. CocrossHue  XHMHMYECKOTO  paBHOBeCHS  OOpaTUMBIX  IIPOLIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMH IIPOIYKTOB peakluu

0) SHepruei aKTUBHU3aAIUN

B) KOHCTAHTOI paBHOBECHS

6. Kaxk 3anuceiBaeTcs BhIpakeHUE AJI1 CKOPOCTH peaKluu

4NO @ +6H0=4NH31)+50:

a) V=Kk[NOJ*[H20] 6) V=K[NH3][0O2] )V =K[NOJ*[H20]°

KOJIMYCCTBCHHO

Kak 3anuriercst BeIpaxeHHe A1l KOHCTaHThI paBHOBecHst peakiuu A + 2 B = C +D?

a) Ke = [C][D]/ [A][B]?
6) Kp =[C][D] / [A][B]
8) Kp = [A][B] %/ [C][D]

8. Kaxkoii oTpe3ok Ha quarpamme Mokas3bplBaeT 3HAYCHHE TEIUIOBOTO d(dekTa peaknnn?

ayl E % .
*
0)2 2
v
B) 3 i
y 3
—y A

v

XOJI peaKInu

9. UYT0 MOXHO CKa3aTh O PEAKIIUH, H300pAKEHHOW Ha TUarpaMMe K Bompocy 87

a) PK30TCPMHUECKAs PEaKIUs

0) SHIOTEepMHUUECKAs PEaAKITUS

B) pEaKIUs ONMUCHIBACT COCTOSIHUE PABHOBECHUS

10. PaBuoBecue peakiun Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMeEIIaeTcs BIEBO.

a) IPY MOHMWKEHUHU TeMIIepaTypPhl

0) TIpY TOBBINICHUH TEMIIEPATYPHI

B) MIPH MTOBBIIIICHUH JIABICHUS



11. Jnsa peakmuu Cwy + 2 H 2 ) = CH 4 () Ipu HEKOTOPOM Temmeparype KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHass KOHIIEHTpalus BoAopoaa paBHa [,2 Momib/n. Berumcianre HCXOIHYIO
KOHIIEHTPALIUIO BOJIOPOJIA.

a) 1,2

0) 3.5

B) 5,0

PacrBopsI

B Ttecrax mo Teme «PacTBOpBI»: MepBOe 3aJaHUC OICHHMBAacTCS B 1 Oami, BTOpoe, TPEThe,
4eTBepTOe, MATOE W IecToe 3amanus - B 1,5 Oamma; cempmoe, BOCBMOE, JCBSTOEC M JIECATOC — B
0,5 6amna.

Tect Nel

1. ns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aUIICTCS B BUC
1) 2K +S04* = K2SOq4
2) Cu?* + S042 + 2K* + 20H™ = Cu(OH)2d + K2S04
3) CuSO4 + 20H™ = Cu(OH)24 + SO4>
4) Cu** + 20H- = Cu(OH){
2. Macca (B r) xnopuaa Hatpus B 300 mut 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCI04 paBHO
11 2)2 3)11 4) 13

4. Ins nonasienust ruaponusa xjaopuaa xpoma (I11I) cnegyer

1) 106aBHUTH COJSHYIO KUCIIOTY

2) n00aBHUTH LIET0YD

3) pa3zbaBuUTBH pacTBOP BOMAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, NPUTOTOBIEHHBIM U3 TUApPOCYIb(aTa Kajlbliuig U BOJBI, CyMMa
KO3 QHUIIMEHTOB B ypaBHEHUU HEOOPATUMON JUCCOLMAIIMK PACTBOPEHHOI'O BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBopuMOCTh OKcaiata cepeOpa pasHa 3,27-107 r/ 100r H20. Omnpepenure npousBeneHue
pactBopumoctu Ag2C204

1)510"2  2)1,16:10°® 3)10,7-10°¢ 4)2,31-10°8
7. MaccoBas 10J11 paCTBOPEHHOTI'O BEIIECTBA — 3TO OTHOLLIEHUE

1) wmacchl BemecTBa K Macce BOIbI

2) KOJM4YEeCTBA BEIIECTBA K 00bEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJIMYeCTBa BELIECTBA K 00bEeMy pacTBOpa
8. K cnmabbiM »7eKTposiuTaMm OTHOCUTCS ...

1) ruapokcua aMMOHUS

2) TUAPOKCHUJ Kaus

3) XJIOpUa KaabIIHs

4) MapraHIoBas KHCJI0Ta
9. U3BecTHO, 4TO BOJHBIE PAaCTBOPHI MHOTMX COJIEH MOTYT MMETH LIEIOYHYIO WM KHUCIYIO Cpeny.
[IpuuunHoOii 3TOTO ABIAETCA ...

1) osnexrponus coneit

2) JIUCTIPOITOPIIMOHUPOBAHKE COJIEH
3) TuapaTupoBaHUE COJICH

4) THaPONU3 COJei

10.3nauenue PH uncroii Bosel mpu 25°C cocTtaBnsieT
N1 2)7 3)0 4) 10



Maruautoropckuii Texuuueckuii yausepcuteT uM. ['.11.Hocosa
JAucnepcHble CHCTEMBbI

B Tecrax mo Teme «JlucrepcHbIe CHCTEMBI»: IMEPBOE, BTOPOE, TPEThe M YCTBEPTOEC 3aJaHUS
OIIEHUBAIOTCA B 1 Oaiur; IATOE U IIIECTOE 3amaHus - B 3 Oaia.

Tect Nel

1.  Vkaxwure pazMepbl 4YaCTHUI] KOJJIOUTHBIX CUCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1l am g0 100 M

2. Kakue HOHBI CIOCOOHBI BBI3BaTh KOATyJALUIO KOJJIOWJA, YAaCTUIBI KOTOPOTO HUMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlna Kakoro 3JEeKTPOJUTA MOPOT KOATYJISIIUHN KOJUIOU/IA C MOJIOKUTEIIFHO 3apsKCHHOW YacTHIIeH
JOJI’KEeH OBITh HAUMEHBIIUM?
1)  xuopun Kanus
2) cynbdar Kanus
3) oprodocdar kanus

4.  Muuenia 3055 UIMECT CTPOCHHE: {[Fe(OH)3]m n Fe*" -(3n —x) CI'} x CI

KAaKOM 3JIEKTPOJIUT UTPAET POJIb MOHHOT'O cTaduiau3aTopa?
1)  xmopun xenesa (111)
2) Boja
3)  THAPOKCHI Kaus

5.  IIpu B3ammopeiictBum 20 mu 0,001H wHutpara ceunma (1) ¢ 10 mu 0,02H cynbdara xamus
oOpa3yercs 3016 cynbdara cBunna (I1). K xakomy anektpony J0MKHBI IEpeMenaTbCsl YaCTHIIBI
JUCTIEPCHOM (a3bl MpH dEKTponIn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B nBe konObI HaUTO 10 SO MIT 307151 THIPOKCH A *kele3a. [Jisk Toro 4ToObI BBI3BATh KOATYIISIIIHEO
307151 oTpeboBanock 100aBUTh: B mepBy — 5,3 Ma 1H pactBopa xiopuaa xanus; B APYTyHO —
18,7 mun 0,001H pactBopa ¢dochara nHaTpus. Berumcaure mopor Koarymasiud KakI0To
AIIEKTPOJIUTA.

OKHCAUTEIbHO-BOCCTAHOBHTEIbHBIE npoueccChl

B Ttecrax nmo teme «OKHCIUTENBbHO-BOCCTAHOBUTENBHBIE MPOLIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHus olleHuBaroTcs B 0,5 O6anna; mecrtoe — B 1 6amr; ceapmMoe U BOCbMOE — B 2
Oamta, a qeBsToEC — B 2,5 OajioB.

Tecr Ne 1

1. OKHCIHUTENB — 3TO aTOM, MOJIEKYJIa UK HOH, KOTOPBIH ...
1) yBenMUYHMBAET CBOIO CTEIICHb OKUCICHUS
2) TPHUHUMAET SJIEKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. TIporiecc BOCCTaHOBICHUS MMEET MECTO B CIyYae, KOrja ...
1) He#TpasgbHBIC aTOMBI TPEBPAIIAIOTCS B TIOJIOKUTEIHHO-3aPSHKEHHBIC HOHBI
2) TOJOXUTEIBHBIN 3apsi] HOHA YMEHBIIIAETCS



3) OTpHLATENbHBII 3apsi HOHA YBEITHYHBACTCS
3. U3 npencraBineHHbIX HUXKE peakunii kK OBP nucnponopuyroHMpoBaHus NPUHALIEKHUT ...

1) S+ 2HNO3 = H2SO4 + 2NO
2) 2H>02 =2H,0 + O>
3) Mg+ S=MgS
4. K BOCCTaHOBHTEISIM OTHOCSITCS ...
1)  mertayuibl, BOAOPO, YIICPOI
2)  aKTHBHBIC HEMETAJLIBI
3)  BIEeMEHTbI, HaXOIAIINECS B CPSIHEH YaCTH MEPHOANICCKON CHCTEMBI
5. CterneHu OKUCIIEHUsI KUCIIOpOo/ia a) B BoZE M 0) B IEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a-20-1
6. Ilepmanranar kanusi B OBP, npoTekaroniux B KMUCJIOW cpelie, BOCCTAaHABIMBAETCS JI0 ...
1)  xatmona Mn?
2)  manraHat-uona MnQO4?—
3)  oxcupaa maprania (1) MnO
7. B peakuum, npotekaromieii mo cxeme CrSz3 + KNO3z =2 KoCrOs + KSOs4 + NO okuciieHuo
MIOJIBEPTAIOTCS CIIEIYIOLINE FIIEMEHTHI ...
1) asorumcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 pHUIMEHTOB B peakinu, MPUBEICHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. Cymma ko3 dunmerron B peakirn KMNOs + HCloun, = ... paBHa
1) 30 2) 26 3)35

3HeKTpOXI/IMI/I‘IECKI/Ie CHUCTEMBbI

B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHUCTEMBI»: IEpPBOE, BTOPOE M MATOE 3aJaHUA
olleHUBatOTCs B 1 0asut; TpeThe U YeTBepToe 3a1anusi— B 1,5 0asuia; mecroe u cenpbmoe — B 2 Oasuia.

Tect Nel
1. DnekTponHBII MOTEHIMAT ONPEAEISIOT 10 YPABHEHHUIO ...
1) Hepncra
2) MenpeneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuyeckoro siemeHta Mg|IMgSOs||CuSOs|Cu mpu craHmapTHBIX
YCIIOBUSX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue nmpoaykTel 00pa3yroTcst Ha KaToje IpH JIEKTPOIU3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) xucnopon
4. Ykaxute cyMMy KO3 GHUIIMEHTOB B ypaBHCHHUHU dJICKTpOIn3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8



5. Kakas u3 DOpHUBENEHHBIX  OKHUCIIUTEIbHO-BOCCTAHOBMUTENBHBIX  PEAKIMHA  MPOTEKaeT
CaMOTPOM3BOJIBLHO B MPSMOM HarpaBJIeHUH?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSO4+ Na —...
4) HCI+Cu—...
6. Bbrunciure Maccy LMHKA, HOJYYEHHOTO IpH 3JEKTpoju3e Cyib(ara IUHKA, KOTOPBIN
npoBoAwIK B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10%
2) 0,05
3) 0,013
4) 6,7-1073
7. IlpuBemuTe CXEMBl OAIIEKTPOAHBIX IMPOIECCOB M MOJEKYISIPHOEC YpaBHEHHE pEeakIuH,
HPOTEKAIOUICH MPH AIEKTPOXUMHYCCKONH KOPpPO3uH raimbBaHonapsl Zn|Mg B CEpHOKHUCION
cpexne. B orBete ykaxkure cymmy K03 (HUIIMEHTOB B MOJIEKYIIIPHOM YpaBHEHUH.
1) 6
2) 5
3) 4
4) 8

BHeaynuTopHas camocTosiTenbHas padoTa 00YyYaroIIUXcs OCYIIECTBISICTCS B BHJC U3y4YCHUS
JIUTEPATyphl 10 COOTBETCTBYIOLIEMY pasielly ¢ MpopaboTKoi Marepuana; opOpMIICHHS OTYETOB IO
nabopaTopHBIM paboTaM U BBHITIOJTHEHHUS JOMAITHUX 3aJaHUH.

BapHal—[Tbl TeMaTH4YeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁoTbI
CTYACHTOB IO TEMaM

Jlomammuee 3aganue Ne 1
1o TeMe «XUMHYeCKasi TEPMOAUHAMHUKA»

B nomamHem 3aiaHuu 1Mo TeMe «XHUMUYecKas TePMOIMHAMUKAy: TIepBast 3a/1a4a OI[CHUBACTCS B
2,5 6anna; Bropas — B 1,5 Ganna; Tpetss — B 1 Oam.

3amaua Nel

Hns peakiuu CHg ) + CO2 ) = 2 CO ) + 2 Hy () onpenenute BO3MOXXHOE HaIpaBJICHUE
CaMOTIPOU3BOIBHOTO TEUEHHs PEAKIMH TIPH CTAHAAPTHBIX yCIOBUAX U npu Temmeparype T = 927 °C,
€clii TeII0BOM 3(h(EeKT peaknu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEIAETCS
WIM TIOTJIOUIAETCS PHEepPIrus B XOJA€ peakuuu; O) NPUYMHY HAWJEHHOTO H3MEHEHMs SHTPOINMH.
PaccunraiiTe TeMiepaTypy Hadajia peakyH.

3amaua Ne2

Beruucnute TeroBort addext peakuu: CaCs ) + 2 H2Or) = Ca(OH)2 () + C2H2 (1), monb3ysch
CTaHJAPTHBIMH TEIUIOTAMU 00pa30BaHMs pearupyromux BemecTB. CKOIbKO TEIUIOTHI BBIACTUTCS WU
MOTJIOTHTCS Tipu oOpazoBanmu 2,24 1 C2H,?

3amaua Ne3

[Io TepMOXMMHUYECKHMM  YpaBHEHHMsSIM  paccuMTaiTe  TemioBod  3¢ddexkTr  peakuuu:
Ho @ + CO2 ) = CO () + H2 O¢r. TepmoxuMuueckre ypaBHEHUS:

a) Ho) + %2 O2 () = H20 (1), AH = -241,9 x]JIx;

6)2CO ) + 020 =2 CO2 (1), AH = -566,2 xJIx.

JlomamHee 3axanue Ne 2
I10 TEME ((Xl/[Ml/I‘leCKaﬂ KHHETHKAa)»

B nomammem 3aganuu mo teMe «XWMHYECKas KMHETHKa»: MepBas 3ajava oleHuBaercs B 1,5
Oamna; Bropast — B 0,5 Ganna; TpeThs, 4eTBepTas u naras — B 1 6asm.



3amaua Nel
Peakuus mporekaer no ypaBHenuio: Oz ) +2 CO y = 2 CO2 (). HayanbHble KOHLEHTpAIUU
pearupyromux BemiectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Mosb/1. Bo ckoabko pa3 H3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, kornpa mnpopearupyer 30% CO? Bo CKOIbKO pa3 M3MEHSATCA CKOPOCTH
MPUMOH ¥ 00paTHOM peaKiuu, €CIU YBEIHMYUTh JaBIICHUE B CHCTEME B JBa pasza?
3amaua Ne2
IIpu temmeparype 40 °C HekoTOpoe KOJMYECTBO BENIECTBA BCTYHAeT B peakiuio 3a 20MHH.
Paccuuraiite Bpems, mpu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYHNUT B PEAKIHIO NpU
temnepatype 200 °C, eciu TemnepaTypHbIii KO3(D(HIMEHT CKOPOCTH PEakuy paBeH 2. Bo CKOIBKO
pa3 U3MEHUTCS MPU ITOM CKOPOCTh PeaKIuu?
3amaua Ne3
Haiinure HavanbHble KOHIICHTPALIMM UCXOJHBIX BEHIECTB U KOHCTAHTY PaBHOBECHS PEAKIUU:
Fe oy + H20 ) = FeO () + Hz (1), ecniu paBHOBeCHbIE KOHIICHTPALIUU PEarupyrolux BEeIIeCTB PaBHBI:
[H20]=0,3moms/1, [H2] = 0,4 Moab/m1.
3amaua Ned
Hus peaknuonnoit cucremsl: CO ¢y + H20 ¢y = CO2 ¢y + H2 )y HavanbHbIE KOHLEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/1. Onpeaenute KOHIESHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBEcHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHIIEHTpALlUU PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIIMX PEAKIIUA:
N2 + 3 Hagy) = 2 NH3(), AH =-92,2 xJIx;
COzr) + Cr) =2 COq), AH = +160,5 x/Ix;
COw + H20@) = CO2 (1) + How), AH = -41,1 x]Ix.
VYkaxuTe HanpaBJICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU TOHMKEHUH
TEMIIEpPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBIILIEHWU [NaBIEHUS, €CIM TeMIleparypa
MMOCTOSIHHA.

Jlomaminee 3aganue Ne 3
no reme «PacTrBopb»

B nomamnem 3amanuum mo Teme «PacTBopeD»: TepBas, BTOpas, TpPeThs M TMATas 3a7auud
orieHuBaeTcs B 1 6am; uerBepras u mecras — B 0,5 6anna.

3amaua Nel

B kakom o6beMe BoabI cienyeT pactBoputh 1351 SNCly s mosmydenus 3M pacTBopa xjopuaa
onoBa (I1) c mnotHocThIO p = 1,405 T/MN?

PaccuuraiiTe: a) MaccoByl OO0 BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTh; T') TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B PaCTBOPE.

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIC W HAIIMIIHUTE COKPAIICHHLBIC HWOHHBIC YPAaBHCHUA peaKHI/Iﬁ
B3aMMOJICHCTBUS CIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO3 + HoS —

MgCl; + KOH —

CaF; + HCI —

Sb(OH)3 + H2SOs —

Sb(OH)3 + NaOH —

3agaya Ne3

CocTaBbTe MO JABa MOJEKYJSPHBIX YPABHEHUS PEAKIIUN K CIETYIOIIUM HOHHBIM:

Ba?* + CrOs*> — BaCrOq;

NHs" + OH — NHiOH;

ZnS + 2H' — Zn** + H.S



3amaga Ned
Boruncnure pH 0,05M pacTtBopa cepHON KUCIOTHI.

3amaga NeS

Kakue u3 ciemyromux coseit moasepratorcs ruaponusy: NaSiOs. Cu(NOz)2. KBr? CocraBbte
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a cOOTBETCTBYromMX coneil. Kakoe 3Hauenue pH (<
Win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

Haiinure npoussenenue pacrBopumoctu PHClz, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSL.

Jlomamuee 3aganue Ne 4
1o TeMe «OKNCIUTETbHO-BOCCTAHOBUTEIbHbIE NPOLECCHD)

B nomamaeM 3amanmu 1mo TeMe «OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC IPOILIECCHI»: IepBas
3a/ava orieHuBaercs B 1,5 6amna; Bropas — B 2,5 6aia; Tpetbst — B 1 6ai.

3amaya Nel
[Tonoeputre k03(pPUIMEHTEI B YpaBHEHHSX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIUH.

VYKaxuTe TUN KaXXI0N peaklvu.

PaccunTaiiTe SJIEKTPOABMKYIIYIO CHIY W OIPEACINTe HANpaBICHHE CaMOMPOU3BOJILHOIO
NPOTEKAHMsI MEPBOM PEAKIMKM IPHU CTAHJAAPTHBIX YCIOBHUSX, HCIIOJIB3Ys 3HAYCHHS OKHCIMTEIBHO-
BOCCTAHOBUTEIBHBIX [TOTEHI[UAIOB:

HJ + H3POs — J» + H3PO3 + H2O

HNO, — HNOs; + NO + H20

H[AuCls] + H20, + NaOH — Au + NaCl + Oz + H.O

NHsReOs + H» — Re + NHs + H20

KBrO — 02 + KBr

3amaga No2

CocraBbTe YpaBHEHHS OKHACIUTEIBHO-BOCCTAHOBUTEILHBIX PEAKITHIA:

KMnO4 + NaNO2; + H20 —

NaCrOz + H202 + NaOH —

Bi(OH)3 + Na»S:0s + NaOH —

Bi203 + C —

Mg + HNOs (pas5) —

3agaga Ne3

Jausl 7Be OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mMapel: KNO2, KNOs; u Pb(NO3)2, PbO..
[Monp3ysich TabiMIEH CTaHIAPTHBIX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX ITOTEHIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakuuud B ykazanHoi cpeme (HNOs). Paccuwraiite 3HaueHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

Jlomamuee 3axanue Ne 5
10 TeMe «JJIeKTPOXUMHUYEeCKHe CHCTEeMbD)

B nomaminem 3amanuu o TeMe «NeKTPOXUMHUUYECKUE CUCTEMBI»: TIepBas 3a/1aya OlIEHUBAETCS B
1 6amm; BTOopas — B 1,5 6anna; Tpethst — B 2,5 Oasna.

3agauga Nel
CocraBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJEKTPOJHBIX TMPOIECCOB U  MOJEKYJISPHOE

ypaBHEHHE TOKOOOpa3yIollell peakiiy, MPOTEKaIoied MpH paboTe TralbBaHUYECKOTO JJIEMEHTA
Co/Co(NO3)2 // AI(NOgz)s/Al. Paccumnraiite DJIC (E) rampBaHHUECKOro 3JIEMEHTa MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIMAJ aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHICHTPAIIHIO
KaTHOHOB MeTajlyla B KaTOJHOM pacTBope, mnpu Kkotopo DJIC rajapbBaHHYECKOrO dSJeMEHTa
ymenbmutcs Ha 0,02B.



3amaga No2
IIpuBenure CXE€MBl DJIEKTPOAHBIX IIPOLIECCOB M MOJEKYJISIPHBIE YPaBHEHHs DPEaKLUU,

MPOTEKAIOIINX MPH AJIEKTPOXUMHUYECKON Koppo3uu ranbpBanomapsl Co/Ni: a) B kucimoii cpeze; 6) BO
BJIQKHOM BO3/yXe.

Onpenenute yObUIb MAacchl aHO/A TPU KOPPO3UHM B KUCIOH cpene 3a 20 MHH, €ClH CKOPOCTh
Koppo3uu cocraBuia 0,01 r/y.

3agaya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPAaBHEHUS OJIIEKTPOJHBIX IPOIECCOB (AHOI HWHEPTHBIA) U
MOJICKYJISIPHOE YPAaBHEHHE PEAKIIUH, IIPOUCXOISIICH ITPH AIEKTPOITH3E:

a) pacrmaBa NaOH,;

0) pactBopa CoSOa.

Bbruuciure QakTHuecKkoe KOJIMYECTBO METalla, MOJYYCHHOTO Ha KaTojAe IMPH 3JICKTPOIIN3e
Co(NO3)2, ecitu 3JIeKTPOIIH3 TPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia o Toky coctaBui 85%.

VYKakuTe BO3MOXKHBIC TPUYMHBI YMCHBIIICHHS BBIX0J1a METAJLJIa [0 CPABHEHUIO C PACUYCTHBIM.

KoHTpoJsibHbIE BONIPOCHI 110 TEMaM
KoHnTpoJibHbIe BOPOCHI 0 TeMe «XHMUYeCKasi TEPMOTUHAMMKA»

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: TOHSITUE CUCTEMBI, BU/IbI CUCTEM.
TepmoauHaMudeckue napaMeTpbl U QYHKIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

[TepBblii 3aKOH TEPMOAMHAMUKU (BBIBOJ).

DHTANBNU KaK (YHKIUS COCTOSHUS CUCTEMBI. DHTANBINS 00pa30BaHMs BEIIECTBA.
TennoBoit 3¢ddexr xumuyeckodt peakuuu. DakTopsl, BIMAOLME Ha TemiaoBoil 3¢ddekt
XAMHUYECKON PEaKIUU.

Tepmoxumus. 3akon ['ecca.

Canencrsus u3 3akoHa ['ecca.

OHTponUs Kak (PyHKIMS COCTOSIHUSA CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuil 3aK0H TEPMOJTUHAMUKH.

12. Dueprus ['n60ca.

13. HanpasieHue caMOnpoU3BOIBHOIO MPOTEKAHUS XUMHUECKUX PEAKIINH.

oo

© N

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

XnMuyeckast KnHeTuka. CKOpoCcTh XMMHUYECKON PEaKLIUU U METOBI €€ PETYIUPOBAHUS.
BinustHue KOHIIEHTpaIMU Ha CKOPOCTh XUMUYECKON peakInu (3aKOH JIEUCTBYIOIIUX Macc).
Bausinue Temmneparypsl Ha CKOpoCcTh xuMHuyeckoit peakuun. [Ipasuno Bant — I'odda.
Teopust aKTUBHBIX CTOJIKHOBEHHI AppeHuyca.

OHeprus akTUBallMU. Y paBHEHHE AppeHunyca.

Teopus nepexoHOro KOMIUIEKca. DHepreTuyecKkas guarpaMmma.

Kpusast MakcBenna — bonbiimana. DHepreTuueckuit 6apbep.

Karanntrnueckue cucTeMsl.

BiistHue karanusaropa Ha CKOPOCTb XMMUYECKON pPEaKIUU.

0. T'OMOTeHHBII U TeTepOTeHHBIN KaTaus3.

1. KonebarenbHble peakluu.

12. Xwumuueckoe paBHOBecre. OOpaTuMbie M1 HEOOPATUMBIEC PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenne xumuaeckoro paBHoBecus. [Ipunnun Jle—Illarense.

15. BnusHHE KOHIIEHTPALUH, JaBICHHUS U TEMIIEPATYPHI.

16. ®da3oBble paBHOBECHSI.

17. ®a3oBble qUarpaMMsl Ui OJJTHOKOMIIOHEHTHBIX CHCTEM.

RRO©oO~NoO~WNE

KonTpoJubHbie Bonpocs! 1o teme «PacTtBopbn»
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10.
11.
12.

13.
14.
15.
16.
17.
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0.
11.
12.
13.

ITonsTue pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.

PactBoppl. CnocoObl BbIpak€HHsI KOHIEHTpPALMUM PacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTpaIKs, MOJISIPHASI KOHIIEHTPALIHMS SKBUBAJICHTA, MOJIbHAS JAOJIS, TUTP).

KonnuratuBHble cBOMCTBa pacTBOPOB. MneanbHbIi pacTBOp.

3akonbl Payns: [ (ToHomeTpuueckuit) u Il (30yTnOCKOMIMYECKUN U KPHOCKOITUIECKHA ).

OcMmoc. Ocmotrnueckoe nasieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

HNonnast Teopust KUCIOT U OcHOBaHUN AppeHunyca. OCHOBHBIE MOHSATHSA U IMOJIOKEHUS TEOPUU
Appennyca.

Hucconmanusi KUCJIOT, OCHOBAaHUM U COJEH C TOYKM 3pEHHUS] MOHHOW Teopuu AppeHuyca
(mpumepsr).

Crenenp qucconnanuyl. CUabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Jucconunanus ciabbix 27eKTpoiauToB. KoHcTanTa auicconuanuu.

3akoH pazbasnenust OcTBasba.

Peakunu moHHOTO 0OMEHA MEX]y AJIEKTPOJIIUTaMU (Ha MpUMeEpe peakiiuii oOpa3zoBaHus caaboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

Honnoe npousseneHue Boabl. BOTOPOIHBIN U THAPOKCUIIBHBIN MIOKa3aTEeNu.

I'upponus coneit. Tumsl TUAPOIN3A COJIEH.

KonunuecTBeHHbIE XapaKTEPUCTUKH NIPOLIECCa THIPOIHU3a.

@DakTOphl, BIUSAIOIIME HA IPOLIECC TUAPOIU3A.

KoHTpoJibHbIe BONpockI 10 TeMe «/lucnepcHble CHCTEMbI»

I'ereporennsle cmecH. JluciepcHbIE CUCTEMBI.
JucnepcHocts. Knaccudukanuu aucrepcHbIX CUCTEM.
Kounnouansie pactBopsl. JInoguiibHbie 1 110(OOHBIE KOJIOU/IBI.
Crioco0bl osTy4eHns! KOJUIOUIHBIX PaCTBOPOB.

CrtpoeHre KOJUTOUTHBIX YacTHULl.

IIpaBuno ®dasuca — [leckona.

Y CTONYMBOCTD KOMJIOUAHBIX cucTeM. CTaOMIN3aTOpBhI.
Koarymnsiuust nuo@uiibHbIX U JIMO(GOOHBIX KOJIOUIOB.
CenumeHTanys KOJJIOUJI0B.

Koarynsanus KOJTIOMAHBIX paCTBOPOB JIEKTPOIUTAMM.
[TpaBuno Ulynsue — [Napau. Koarynupyromas ciocoOHOCTb.
OnTuyeckue cBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonrpoabHubie Bompochl o TeMe «OKUCINTETbHO-BOCCTAHOBUTEIbHBIE
npouecchn

OCHOBHBIE TOHATHS TEOPUHU OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINM.
OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC CBOMCTBA BEIICCTB.

Baxxneinine oKUCINTEIIN ¥ BOCCTAHOBHUTEIIH.

Tumbl OKUCIUTENTbHO-BOCCTAHOBUTENBHBIX PeaKUuil (IpUMEPHI).
OKUCINTEIIFHO-BOCCTAHOBUTEIIHLHBIN ITOTEHITHAIL.

VYpasuenue HepHcra.

CocTaBieHHne OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
HanpasneHnne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «BJ'IGKTI)OXI/IMI/I‘-IGCKI/IC CHCTEMBD»

SHCKTpOXI/IMI/I‘-ICCKI/IC CHUCTCMBEI. Knaccmbmcauml SJICKTPOXUMHNYCCKUX ITPOLECCOB.



2.  DIeKTpOXMMHYECKHE MPOLIECChl, MPOTEKAIOIIUE Ha IPAHULIE Pa3/ieia «METal — PACTBOPY.

3 I"anpBannveckuii anemMeHT Jlanuamsa — Skoowu.

4.  DnexTpoJBHKYLIAs CHJIA TaJbBAHUYECKOTO JIEMEHTA.

5. H3mepeHue »3IIEKTPOJIHBIX MOTEHIHUAIOB. PAx cTaHAAPTHBIX 3JIEKTPOAHBIX IOTEHLHUAJIOB.

CBolicTBa METAJIJIOB B COOTBETCTBUHU C MX IMOJIOXKEHUEM B PSIIy HAMPSKEHUM.

VYpasuenue HepHcra.

DNEKTPOIN3 PacIjiaBoOB U pacTBOpoB. KatoaHble M aHOAHBIE POIIECCHI.

OO0benuHenHbll 3akoH Papazes. Beixoq no Toky.

Kopposus metannos. Knaccudukaius KOppo3nUOHHBIX ITPOLIECCOB.

10. Xwumwudeckass KOppo3wusl.

11. DOnexTpoxumuueckas KOppo3us. AHOJHOE OKHMCIEHHE METaula U KaTOAHOE BOCCTAHOBJICHHE
OKHUCJIUTEJIS.

12. TIpumepsl KOppO3UU B KUCIIOH Cpelie U aTMOC(EPHOI KOPPO3HH.

13. CxopocTb KOppO3HH.

14. 3ammra METAIJIOB OT KOPPO3UHU.

15. 3ammTHBIC TOKPHITHS.

16. DneKTpOXHMMHUYECKHE CTIOCOOBI 3alIMTHI OT KOPPO3UU METAJLIOB.

17. Xwumuueckue UCTOYHUKHU TOKa. ['allbBAaHUMUYECKUN AIIEMEHT.

18. Xwumudeckne UCTOYHUKH TOKA. AKKYMYJISTOPBI.

19. Xwumuueckue UCTOYHUKU TOKA. TOIIIMBHBIE 3JIEMEHTHI.

7. OueHoYHbIE CPeCTBA JIA POBeAeHNs POMEKYTOUYHOM aTTecTallul
[IpomexyTouHas  aTTecTalds HMEET LEJbl0  ONPEAETUTh  CTENeHb  JIOCTHXKEHUS
3aIJTAHUPOBAHHBIX PE3YJIHTATOB O0YUEHUS 110 JUCITUILIMHE 32 ONPEACTICHHBINA IEpUOT 00YICHHUS.

a) Ilnanupyemble pe3yJbTaTbl 00yYeHUS] W OLIEHOYHBIE CpPeACTBA IS NPOBedeHUs
NPOMEKYTOYHOM aTTeCTALNH:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIMH

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-4

TOTOBHOCTBLIO COUYCTATh TCOPHIO U NPAKTUKY JJIA pCIICHUA MHKCHCPHBIX 3a1a4

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
[IOJIOXKEHUS U 3aKOHBL;

- COBpPEMEHHBIEC HaIpaBJICHUS
pa3BUTHS HAYYHBIX TCOPHIA,

- METOJBl  TEOPETHYECKOI0 M
IKCIIEPUMEHTAIHLHOTO HCCIICIOBAHUS
B 00JIACTH XUMHU

Hepeueub meopemudecCKux 60npocoé K IK3ameny.

16.
17.

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

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKM: CHUCTEMA, TEPMOJMHAMUYECKHE I1apaMeTphl
CUCTEMBI, (YHKIIMH COCTOSIHUSA CUCTEMBI. [lepBbIil 3aKOH TepMOIMHAMUKH.

DHepreTuka XMMHUYECKHX IIPOLIECCOB.

OHnransnus. 3akoH ['ecca u ciieCTBUSA U3 HETO.

OHntponus. YpasHenue bosbiimMana. Bropoil u TpeTuii 3aKOHbI TEPMOIMHAMUKHY.

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHsisi 1 UCTUHHAs CKOPOCTH
peakunn. Kunernueckas kpuasi.

CKopocCTb peakui U METO/Ibl €€ PEryJIMPOBAHHUS.

Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Bant-T'odda.

OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILIEKC. Y paBHEHHE AppeHuyca.

. KaranuszaTopsl n katanurudeckue cucreMbl. ' OMOTeHHBIN KaTanus.

. KaranusaTopsl 1 KaTaIMTHYECKUE CUCTEMBI. | €TepOreHHbIN KaTalns.

. Xummnueckoe paBHoBecre. KoHCTaHTa XMMHUYECKOTO pPAaBHOBECHSI.

. Cmemenne xumudeckoro paHosecus. [Tpunnun Jle laremnse.

. PactBopbl. CriocoOb! BBIpayKEHHsI KOHLIEHTPALIUU PACTBOPOB.

. PacTBopbI 21ekTponuToB. CTeneHb U KOHCTaHTa 3JIEKTPOIUTUYECKON Tuccolranuu. 3akoH

pa3basnenus OcTBaibaa.

Jucconumanus KUCiI0T, OCHOBaHUM, cosiell. AMQOTEpHbIE 3JIEKTPOIUTHI.

PactBopumocTts. [IpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHHUS U PACTBOPEHHS
OCaJIKOB.

Hucconmanus Boasl. MonHOE npousBeaeHue Boabl. pH.

I'maponus coneit. CTeneHs U KOHCTaHTa THAPOIIU3A.

Hucnepcusie cuctemsl. Knaccudukarus. Jlnodunshbie u m1ohoOHBIE KOTOUIBL.

CTpoeHune KOJIOUIHBIX YaCTHII.

Koarynsuus KoJsmouaHbIX pacTBOPOB.

OKI/ICJ’II/ITGJ’IBHO-BOCCTaHOBI/ITeHBHBIe CBOfICTBa BCIICCTB. Knaccmbnxaunﬂ OKHUCINUTCIBbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIM.




CTpyKTypHBII

[Tnanupyemble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeIcTBa
KOMITCTCHIINH 00yueHms
24. DnekTpoXuMHYEeCKue CUCTEMBI. 3akoHbl Dapanes. DIeKTpOoaHBINA MTOTEHITHUAI.
25. I'anpBannveckuii anemMeHT Jlanuaisa SIkoOu.
26. DIEKTPOXUMHYECKUE CUCTEMBI: 3JIEKTPOJIM3 paciuiaBoB. [IpuMeHeHue 31eKTposinsa.
27. DnekTposin3. AHOIHBIA U KaTOHBIA MPOIECCHl IPH AJICKTPOHM3e pacTBOpoB. [IpumeHeHme
AEKTPOJIN3A.
28. Kopposus. Buabl koppo3un. CriocoObl 3alIUTH METAIJIOB OT KOPPO3HH.
Ymets - pemaTh  pacyeTHbIE  3aJa4M Ilpumepnvle npakmuueckue 3a0anus 0711 IK3ameHa:
MIPUMEHUTEITEHO K MaTepuany 1. HammcaTh 53JIEKTpOHHBIE YpPaBHEHHs DSJIEKTPOIAHBIX IPOILIECCOB, YpaBHEHUE CyMMapHOU
MIPOTrPaMMBl; TOKOOOpa3yromeit peakuuu, BoIYUCIUTh, DJ[C rajibBaHMUYECKOTO 3JEMEHTA, €CIM KOHIIEHTPAIUH
- IPOTHO3MPOBATH  BO3MOXKHOCTH | HOHOB MeTa/mioB paBHbL: [AI¥*]=0,001 momns/m, [C0%*1=0,1 Momns/m.
MPOTEKAHUS CaMOTIPOU3BOJIbHBIX 2. Hanncath MOHHBIE U MOJIEKYJSpHBIC YpaBHEHUS peakuuii ruaponusa coieit: KsPOs; NaxSOs;
MIPOIIECCOB B paznuunsbix | ZnCly.

XUMUYECKUX CUCTEMAX;
- COYeTaTh TEOPHUIO U NMPAKTUKY AJIA
peLICHUSA NHKEHEPHBIX 3aa4

3. 3aKOHYUTH YpaBHEHHS peaKlUii, HAMKCAB UX B MOJIEKYJIIPHON U MOHHOH (opmax:
Al(OH)3 + NaOH —, K>,CO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBopa ruapokcuaa xanbius conepxkurcsa 478,8 v Ca(OH),. IlnotHOCTs pacTBOpa
1,14 r/mn. Paccuuraiite: o(Ca(OH)2); Cwm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHHS OKACIUTEIBbHO-BOCCTAHOBUTEIbHBIX PEAKIIAN:

K2Cr207 + FeSO4 + H2SO4 — , KMnO4 + NaSO3 + H20 —.

6. Hanucarp DSJEKTPOHHBIE YpaBHEHHUs JJIEKTPOJHBIX IIPOLIECCOB, YpPaBHEHHE CYMMapHOU
TOKOOOpa3yromel peakuuu, BeMUCIUTh DJ]C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUH
MIOHOB MeTa/IoB paBHsl: [MN?*]=0,01 moms/1, [Au®*]=0,1 Moms/m.

7. 3aKOHYUTH YpaBHEHUsI peaklUii, HaKMCcaB UX B MOJIEKYJSIPHOW U MOHHOM popmax:

NH4OH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + Na2SO4 —.

8. Hamucath ypaBHEHHUs peakiuii ruapoin3a B MosieKyasipHoM U noHHOM Buje: Alx(SO4)3, KCl,
Na>SOs.

9. Hamwmcare 53JIEKTPOHHBIE YPAaBHEHMS DJIEKTPOIHBIX ITPOLIECCOB, YPABHEHUE CYMMAapHOU
TOKOOOpa3yromei peakuuu, BeIMUCIUTh D/IC raqpBaHHYECKOro 3JIEMEHTA, €CIIM KOHIEHTpaluu
FIOHOB METaJlIoB paBHEL: [ZNn?*]=0,01 momns/m, [Cu*]=1,0 Moms/m.

10. Cynpdat amomunusi Maccoit 36,4 r pactBopunu B 100 r Bojbl. [IIOTHOCTE MOTYy4EeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) 1 N (H20); T.

11. Hanmcarb 3I€KTpOHHBIE YPAaBHEHMs SJIEKTPOJHBIX IPOLECCOB, YPAaBHEHHE CYMMApHOU
TOKOOOpasyromel peaknuu, BeIucIuTh JJC raapbBaHUYECKOTO 3JIEMEHTa, €CIU KOHIEHTPAIiU




CTpyKTypHBII
DJIEMEHT
KOMIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeacTBa

MIOHOB MeTa/lIoB paBHbL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Mo/

12. 3aKkOHYUTH YpaBHEHHUS PEAKLMH, HAIIMCAB UX B MOJIEKYJISIPHOM M MOHHOM BHJIE:
MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOJUHAMUYECKYIO BO3MOXKHOCTH IpoTekanus peakuun CaOg) + 2 Cy) =
= CaCy () + COq), AHr = 460 kxIx mpu cTaHIapTHBIX yCJIOBUsAX. PaccunTaiiTe TemnepaTypy Hadasia
peakiuu, ecmun  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/monsK; S(CaCy)= 70 Jx/monb-K;
S(CO)=197 x/monb-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI:

KMnOs + NaNO> + H2SO4 —, Cr2(SO4)3 + Br2 + NaOH —.

15. Omnpenenure TEPMOAMHAMUYECKYIO BO3MOXKHOCTh mpoTekanus peakuuu 2 Cly ) + 2 HoOq
=4 HCly) + O2 (), AHr = 115,6 /) mpu CTaHIapTHBIX YCIOBHsX. Paccuurtaiite Temmeparypy
nauana peakuuu, eciu S(Cl2)=223 Jx/monb-K; S(H20)=189 JIxx/mons K; S(HCl)= 187 Ix/mons-K;
S(02)=205 JTxx/momas-K.

16. Haniucath ypaBHEHUsI peakiuii ruiposin3a B MosiekysipaoM 1 nonHom Buze: CrClz, NaNOg,
K2COs.

17. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHNA:

K2Cr207 + NaxSO3z + HaSO4 —, KMnOs + NaNO2 + H20 —.

18. T'omoreHHass peakuus NpoTekaeT Mo ypaBHeHHIO Hz ¢ + |2 ¢ = 2 Hly). Hauamenas
KOHIIEHTpauusi Bogopoaa 2,1 mons/n, nona 1,5 monb/a. Bo Ckombko pa3 M3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 mn Boasl pactBopuin 160 T xnopuna sxenesa (I1I). [I1oTHOCTH MONTy4eHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cwm; Co; Cm; N(FeCls) u N (H20); T.

20. Omnpenenure TEPMOJUHAMUYECKYIO BO3MOXKHOCTb NMpoTeKaHus peakiuu CSy ) +3 Ozn=
=CO2 (n + 2 SO2 (1), AHr = -1075 /I mpu cTaHAApPTHBIX ycloBHsX. PaccuuTaiiTe TemmnepaTypy
Havana peakuuu, eciiu S(CS2)=151 Jx/monb-K; S(02)=205 Tx/mons K; S(CO2)= 213 Jx/monb K;
S(S02)=248 JTx/monb K.

21. Peaknusa uaer mo ypaBHeHHIO: 2 Hx ) + S2 ) = 2 HoS(y. HauanmpHas kOHICHTpaIus
BOJIOpOJIa 2 MOJIB/J, cepsl 1,5 Monb/n1. OnpenenuTe BO CKOJIBKO pa3 M3MEHUTCS CKOPOCTh PEAKLIUHU K
MOMEHTY, Korjaa npopearupyet 0,7 Moib/1 Bogopoa?

22. Onpenenure TEPMOJAUHAMHYECKYIO BO3MOKHOCTh MPOTEKaHus peakuuu 2 ZnS ) + 3 Oz =
=2 2Zn0 ) + 2 SOz (), AHr = -890 x>k mpu cTaHAapTHHIX YCIOBUSX. Paccumraiite Temmneparypy
Havaya peakiuu, eciu S(ZnS)=58 Jx/monb K; S(02)=205 x/monbs K; S(ZnO)= 44 Jx/moinb K;
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S(S02)=248 JTxx/moab-K.

23. HavanbHbIe KOHIIEHTPAIIMU UCXOAHBIX BemecTB B peakiuu: 2 SO () + Oz ) = 2 SO3 () ObLIH
paBHsbl 1,8 Mosib/1 SOz u 2,4 moib/11 O2. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKII K MOMEHTY,
koraa npopearupyet 0,8 mosn/in SO2?

24. B pactBope oprtodochopHoit kuciaorel Macco 1200 r u mmotHoctho 1,153 r/mMn
coaepxutcs 312 r H3POas. Paccunraiite: w(H3PO4); Cvm; Cox; Cm; N(H3PO4) u N (H20); T.

Bnaners - HaBbIKAMU MPUMEHEHUS OCHOBHBIX Ilpumepnvle npakmuyeckue 3a0anus 011 IK3amMeHa:

XAMHYECKHAX 3aKOHOB B
podecCHoHaAIbHOM IeATSIIBHOCTH;

- MPAKTUICCKIUMHI HaBBIKaMU
TEOPETUYECKOIO u
AKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS
B 00JIACTH XUMUHU

1. dnst peakuuu CHy ) + CO2 () = 2 CO () + 2 Ha () onipeaenute BO3MOKHOE HApPaBIICHHUE
CaMOIPOM3BOJILHOTO TEYEHMs PEAaKLUUU IPH CTAHJAPTHBIX YCIOBUAX W NpH  Temmeparype T
=927°C, eciu TennoBoit YQQEKT peakIuy 10 3aJaHHOH TEeMIEpaTyphl He U3MEHUTCA. YKaKHUTE: a)
BBIJICJIACTCSl WIIM TIOTJIOLIAETCS SHEpPrus B XOJ€ peakuuu; 0) NpUUMHY HaWJEHHOTO W3MEHEHUs
sHTponuu. Paccunraiite TemnepaTypy Hadajaa peakiuu.

2. Boipaszute uepe3 KOHLEHTpAIMKM PEareHTOB KOHCTaHThl PaBHOBECHUS CIICAYIOIIMX peaKLuil
N2y + 3 Hoe) = 2 NH3p, AH = -92,2 k/[x. Ykaxkute HampaBlieHHE CMEHICHUS XUMHUYECKOTO
pPaBHOBECHsI 3THX PEaKLUi: a) NpU MOHMKEHUH TeMIIepaTyphl, €ClIU JaBJIeHUE MOCTOSHHO; 0) Ipu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEPATypa MOCTOSHHA.

3. CKOnbKO MWIIMIUTPOB 96%-HOro pacTBOpa CEpHOM KUCIOTHI C IUIOTHOCTHIO 1,84 r/min
notpedyetcs nis npurorosienus 2 i1 0,25M pactopa?

4. Kakuwe w3 cnenyromux coneit noasepratorcs rupponusy: NazSiOs. Cu(NOs).. KBr?
CocraBbTe MOHHBIE M MOJIEKYJISIPHBIC YpPaBHEHUsI THUIPOJIM3a COOTBETCTBYHOIMX coieil. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX COJEH?

5. 3onb runpokcuaa Maraus nonaydeH myrem cMmemmBanus 0,02 1 0,011. pactBopa MgClz u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsii 4acTUI] MOJTYYEHHOTO 30/ W HaIMIIUTE
(bopMyTy €ero MUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIDKYILYIO CHIIy U OIPENEIUTE HAIPABIECHUE CaMOIPOU3BOJIBHOIO
MPOTEKAaHUs pEeakUuu TMpU CTAHJAPTHBIX YCIOBUSAX, MHCIONb3ysd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTaHOBUTENBHBIX nMoTeHuuanoB HJ + H3POs — J2 + H3PO3 + H20.

7. TlpuBeauTe cXeMbl 3JEKTPOJHBIX MPOLECCOB M MOJEKYJSpPHbIE YpaBHEHUS pEaKIHii,
NPOTEKAIOIINX NPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXXHOM Bozayxe. Omnpenenure yObUIb Macchl aHOAA MPU KOPPO3UU B Kuciol cpene 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctauia 0,01 /4.

8. CocTaBbTe NEKTPOHHO-MOHHBIE YPAaBHEHHSI 3JICKTPOJHBIX MPOILIECCOB (aHOJ UHEPTHBIN) U
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OneHouHble CpeacTBa

MOJIEKYJISIPHOE YpaBHEHHE PEaKIuu, MPOUCXOAAIIEH npu anekTpoiuse pactBopa CoSOs,
Beruucnute pakTryeckoe KOJIMUECTBO METalIa, MOJyY€HHOTO Ha KaTOoJIe TIPH JIEKTPOIIH3E
Co(NO3)2, eciut 37eKTPOIIHA3 TPOBOAMIM B TedeHun 1 4. Beixoa Metamia mo Toky coctaBui 85%.
YkaxuTe BO3MOKHbIC MPUUMHBI YMEHBIIIEHUS BBIX0/Ia METaJIIa 110 CPABHEHUIO C PACUECTHBIM.




0) Ilopsaiok MpoBeAeHUA MPOMEKYTOUYHOM ATTECTAIUU, IOKA3ATEJIU U KPUTEPUU OLIEHUBAHUSA

[IpomexyTouHas arrecTanus MO JUCHUIUIMHE «XHUMHUS» BKIIOYAET TEOPETUYECKUE BOIPOCHI,
MO3BOJISIFOIINAE OIICHUTHh YPOBEHb YCBOCHUS OOYYAIOIIMMHUCS 3HAHWMA, W TMPAKTUYCCKHE 3a/JaHus,
BBISBJISIIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIaJICHUHN, POBOIUTCS B hopMe IK3aMeHa.

DK3aMeH 10 JaHHOW JUCIUILTHHE MPOBOIUTCS B YCTHOW POpPME 1O IK3aMEHAIIMOHHBIM OUIIeTaM,
KKl U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOMPOCA M OHO MPAKTHUECKOE 3aJaHHe.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA.

— Ha OLEHKY «OTJIU4YHO» (5 OamnoB) — oOydalomuics JEMOHCTPUPYET BBICOKHII YpPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHI[MI1, BCECTOPOHHEE, CUCTEMATHYECKOe M IIyOOKOe 3HaHuEe y4eOHOro
MaTepuanga, CBOOOJHO BBITIONHSET TMPAKTUYCCKUE 3aJaHHs, CBOOOMHO OIEPUPYET 3HAHHIMH,
YMEHHSIMH, IPUMEHSIET UX B CUTYalUsIX MOBBIIICHHON CJIOKHOCTH.

— Ha OIEHKY «Xopomo» (4 Oamra) — oOydJarImuics JIEMOHCTPUPYET CpPEIHUN ypOBEHB
c(OPMUPOBAHHOCTH KOMIICTCHIIMI: OCHOBHBIE€ 3HAaHUS, YMEHHUS OCBOCHBI, HO JOIYyCKAalOTCs
HE3HAYUTEIIbHBIC OINMMOKH, HETOYHOCTH, 3aTPyIHEHUS MPU AHATMTUYECKUX OIepalusax, MmepeHoce
3HAHUW U YMEHUH Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OIICHKY «y/J0BJIETBOPHTEIbHO» (3 Oaiuia) — 00yJaronuiics JeMOHCTPUPYET OPOTOBbI YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETCHIIUNA: B XOJ€ KOHTPOJIbHBIX MEPONPUSATHI AOMYCKAIOTCA OIIMOKH,
MIPOSIBIIIETCS. OTCYTCTBUE OTICIBHBIX 3HAHWW, YMEHHWH, HABBIKOB, OOYYAIONIMICS HWCIBITHIBACT
3HAYUTENIbHBIC 3aTPYIHEHUS MPU ONEPUPOBAHUM 3HAHUSMHU U YMEHUSIMHU MPH UX MEPEHOCE Ha HOBBIC
CUTYaIUH.

— Ha OLIEHKY «HeyI0BJIeTBOPUTEILHO» (2 6amia) — oOyJaromuiics 1eMOHCTPUPYET 3HaHUS He Oolee
20% TeOpeTHYECKOro Marepuaya, JOIMYyCKAaeT CYIIECTBEHHBIC OIMMOKH, HE MOXET I10Ka3aTh
MHTEJUIEKTYalbHbIE HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

— Ha OICHKY «HEY/JOBJIETBOPUTEJbHO» (1 0amr) — oOydJarommiics HE MOXKET TMOKa3aTh 3HAHUS HA
YPOBHE BOCIIPOU3BEACHUA U OOBSICHEHUsS HHPOpPMAIMU, HE MOXKET MOKa3aTh HHTEJUICKTyalbHbIE
HABBIKU PEIICHUS MPOCTHIX 3a/1ad.

8. YueOHO-MeTOANYECKOE U HH(POPMAINIMOHHOE 0DecTieYeHUe TN CIUIIIHHbI
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2.P. Mynnuna; Marautoropckuii roc. rexundeckuiit yH-T um. I'. . HocoBa. — Marautoropck : MI'TY
uM. I'. Y. Hocosa, 2017. — 41 c. — TekcT : HenocpeCTBEHHbIH.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TPOLECCHl: METOJWYECKUE YyKa3aHus K
nabopaTopHoii pabore Mo JUCHUIUIMHE «XHUMHUSA» A OOydYalOHMIMXCS MO BCEM HAalpaBJICHUSM
MOATOTOBKA W CIEIHUATBLHOCTSAIM Bcex ¢opm oOyuenus / O.A. Mumypuna, H.U. Poamonosa;
Marnurtoropckuii roc. Texuudeckuii yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. H.
Hocoga, 2017. — 13 c. — TekcT : HeMoCpeACTBEHHBIM.

r) [Iporpammuoe o0ecieuenne u UHTEpHET-pecypcebl:

IIporpammuoe obecnevyenue

Haumenoanue 10 Ne norosopa Cpox aeiicTsus

JIMIICH3UN

MS Windows 7 Professional (s 15571 o 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional |y 757 17 o1 27.06.2017 27.07.2018

(m1st KITAaccoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 OeccpodHO

7Zip cB00OHO pacnpoctpansemoe 10 OECCPOUHO

FAR Manager cB000THO pacnpocTpansemoe [10 0OECCPOYHO

IIpodeccnonanbubie 6a3bl JAHHBIX U HHGOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMBI
HasBanwue kypca CchblliKa

DOnekTpoHHas 0aza mepuoAnYecKux u3gaHuii East
View Information Services, OO0 «MBUC»
Hammonanenass uHGOpMaIMOHHO-aHATUTHYECKAS
cucteMma — Poccuiickuii  ungexkc mayunoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PUHIL)
ITouckoBas cucrema Axamemusi Google (Google
Scholar)
Nudopmanuonnas cucrema - EgwHoe 0OKHO
JI0CTYIa K HHGOPMAIIMOHHBIM pecypcam
denepanbHOe  TOCYJAPCTBEHHOE  OFOJKETHOE
YUPEKICHUE «DenepanbHbIi uncrutyt|URL: http://www1.fips.ru/
MIPOMBIIIIICHHOW COOCTBEHHOCTH»
Poccuiickas ~ T'ocymapcTBeHHass ~ OubOimoTexa.
Karanoru
DnexTpoHHBIe pecypcbl Oubmuorekn MITY wm.
I'.1. HocoBa

https://dlib.eastview.com/

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

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

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

http://magtu.ru:8085/marcweb2/Default.asp




9. MaTrepuaibHO-TEXHUYECKOE O0ecneyeHne T CHUIIIUHbI

MaTepI/IaJ'IBHO'TCXHI/ILICCKOC obOecrieueHue JUCLHMITIIIMHBI BKIIFOYACT:

Twun u Ha3BaHHE AyIUTOpUN

OcHarieHue ayIuTOpuu

YueOHbIC ayTUTOPUH IS
IPOBEICHUS 3aHIATUI
JEKIIMOHHOTO THUIIA

MynbTUMEIUNHHBIE CPEACTBA XpaHEHUs, Iepeladyd U
npeJcTaBleHust HHPpOpMaluu

YyeOHbIC ayAUTOPUU IS
MpOBECHUS 1aOOPATOPHBIX
3aHSATUM, TPYNIOBBIX U
WHIUBUIYAJIbHBIX KOHCYJIbTALUH,
TEKyUIeTO KOHTPOJIS U
MPOMENKYTOYHOU aTTECTAUUN

O6opynoBaHue JIsl BHITIOJIHEHUS 1a00paTOPHBIX padoT,
XUMHUYECKas MOCy/1a, PEaKTUBBI,
Harnsigaeie MmaTepuanbl: TaOIUIbL, CXEMBI, I1JIAKATHI.

IMomemenus nisa
CaMOCTOSITEIbHON paboThI
o0ydJaruuxcs

[Tepconanbubie  KommbloTepel ¢ maketom MS  Office,
BBIXOJIOM B MHTEpHET M C JOCTYIIOM B 3JEKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCUTETA

[Tomemenus Ui XpaHeHUs U
POQUITAKTHIECKOTO 00CTYKUBAHUS
yueOHOro 000pyAOBaAHUS

Cremnaxu, celibl st XxpaHeHUs1 y4eOHOTo 000py10BaHUS
WHCTpYMEHTBI ISl PEMOHTA JIA00PaTOPHOTO
o0opynoBaHusl.




