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1. Ileain ocBOEHMSI AMCIUTIIIMHBI

LlenssMu OCBOEHUS AUCUUIUIUHBI «XUMHsD» sBiIseTcsl (popMupoBaHue (yHIaMEHTalIbHbBIX
3HAHUW B 00JIaCTU COBPEMEHHOW XUMHH, BKJIIOYAIOIIUX OCHOBHBIE IIOHATHUS, 3aKOHBl U
3aKOHOMEPHOCTH, OIMCBIBAIOIIAE CBOMCTBA XUMHUYECKMX COCAMHEHUMN; pa3BUTHE HABBIKOB
CaMOCTOSITENTbHONW paboThl, HEOOXOMUMBIX MJISi MPUMEHEHHS XWMHUYECKUX 3HAHUHM TPU H3Y4YCHHUH
CIELMAJIBHBIX JUCLUIIIMH U JAJIBHEUIIECH IPAKTUYECKON JESTEIIHOCTH.

2.MecT0 AHUCUMILIMHBI B CTPYKType 00pa3oBare/ibHOM MNPOrpaMMbl MOATOTOBKH
0akajiaBpa

Huctmnmmaa b1.5.26 «Xumus» BxomuT B 0a30Byl0 dacTh Oyioka | oOpaszoBarenbHON
MIPOTPaMMBI.

JInst u3ydeHus1 TUCHUTIMHBI HE0OXOAMMBI 3HAHUS, YMEHUS W BJIaJCHHS, CHOPMUPOBAHHBIC B
pe3ysbTaTte TOJMYy4YeHHUsS CpeaHero (IMOJTHOro) oOmero oO0pa3oBaHHS IO JAUCHUIUIMHAM «XUMUS»,
«Dusukay, «MaTemaTHuKa.

3HaHWUS W YMCHHS OOYyYarOUIMXCs, MOJyYEHHBIC MPU M3yYCHUHW JAHHOW TUCIUIUIMHBI OyIyT
HEOOXOMUMBI UM TpU  JajbHEeHIIeM H3y4YeHWH TaKUX AUCHUIUIMH, Kak «be3omacHocTb
KHU3HEICITSILHOCTHY, « KOHIIETINSI COBPEMEHHOTO €CTECTBO3HAHUSY.

3 Komnerennuu odyuarierocsi, gopmupyeMbie B pe3y/ibTaTe 0CBOCHHS TUCHUILINHBI U
IUIAHMPYeMble pPe3yJbTaThl 00y4eHust

B pesynbrare 0cBOCHHUS TUCHUILUIMHBI «XUMHUS» 00yUdaromuics JOHKEeH 00IaaTh cleayomei
KOMIIETEHIIUEH:

OK-7

CIOCOOHOCTBIO K CAMOOPTaHU3alUK U CaMOOOpPa30BAHHIO

3HaTh - OCHOBBl JIOTMKH, HOPMBI KPUTHYECKOTO TOJXO0/a, OCHOBBI
METOOJIOTHH HAYYHOTO 3HaHUs, OPMBI aHAIH3a

YmeTh - 0000111aTh, aHAJIM3UPOBATh U OLIEHUBATh HH(OPMALINIO;

- JIOTUYECKU BEPHO, APTYMEHTHUPOBAHO M SICHO CTPOUTH YCTHYIO M
MHCbMEHHYIO PEYb

Bnaners - HaBBIKaMU MTO3HABATENILHON M Y4eOHOM NesTeNbHOCTH,

- HaBBIKAMH TTOCTAHOBKH II€JIH, CIIOCOOHOCTHIO B YCTHOM M MMUCHMEHHOM
pedu Jorudecku 0hOPMUTE PE3YyIbTATHI MBIIIICHUS

- HaBBIKAMU MOKUCKA METOJIOB PEHICHUS MPAKTUYECKUX 3a7a4

JITK-1

UCIIOJIb30BaTh OCHOBHBIE 3aKOHOMEPHOCTH MAaTeMaTHYSCKUX M €CTCCTBEHHOHAYUYHBIX JHUCIUIUIMH B
poeCCUOHATILHOMN JIEATEITLHOCTH

3HaThb - OCHOBHBIE XMMHYECKHUE TTOHATHS, TIOJOKEHHUS U 3aKOHEI;

- COBPEMCHHBIC HATIPABJICHUS Pa3BUTHS HAYYHBIX TCOPHIA;

- METOJABI TEOPETUYECKOTO W OSKCIIEPHMEHTAIBLHOTO HCCIACIOBAHUS B
0071aCTH XUMHHU

Vmers - peliaTh pacueTHBIC 3a/1a41 MPUMEHUTEILHO K MaTepraiy MporpaMmel;

- MPOTHO3UPOBaTh BO3MOXKHOCTb MPOTCKAHHUS CaMOIPOU3BOJIbHBIX
MIPOIIECCOB B PA3IMYHBIX XMMUYECKHX CHCTEMAaxX

Bnaners - HaBbIKAMU TIPUMEHCHUS OCHOBHBIX XHMHYECKHX 3aKOHOB B
poheCCHOHATBLHOM IEATEILHOCTH,;

- MPAKTHYECKUMH HABBIKAMH TEOPETHYECKOTO U IKCIEPHUMEHTAIBHOTO
HCCIeI0BaHMUs B 00J1aCTH XUMHUHU




4. CTpyKTYypa M coiep:KaHue IUCHUIIHHbI

OO01mast TpyA0€MKOCTh TUCHIUTUIMHBI COCTABIISICT 2 3a4ETHBIX SUHUIIBI 72 aKaJl. yaca:

KOHTaKkTHas pabora — 17 akaj. 4acoB:

— ayautopHas — 16 akaj. 4acos;
— BHeayauTOopHas — 1 akaj. Jac;

camocrositenpHas padora — 51,1 akan. gaca;
MOJIrOTOBKA K 3a4eTy — 3,9 akaJi. 4acoB
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1. Xumuueckasi TepMOIMHAMHKA 1 8 -CaMOCTOSITEIbHOE u3ydyeHue |3almra KoHTposbHOI |OK-7,
p
y4eOHO u HAY4YHOI | paboTBHI. JIK-1
JUTEPATYPHI; -3yB
- pelienue KOHTPOJIBHOU
paboThI.
2. XuMuyeckasi KHHETHKa 1 8 -CaMOCTOATEIIbHOE u3ydeHue|3ammuTa KOHTposbHOMI |OK-7,
yueOHOi U Hay4YHOI1 | paboTBhI. JTIK-1
JUTEPATYPHI; -3yB
- peleHue KOHTPOJIbHOU
paboTHI.
3. PacTBOpBI 1 (421 6/21 10 - odopmieHue oTyeTa IO |3almra naboparopHoii|OK-7,
1abopaTopHBIM paboTam; paboTsl. 3ammura KoHTponsHo# |ATTK-1
-CaMOCTOSITETThHOE U3ydeHue | paboThL. -3yB
y4eOHOI " Hay4yHOU
JUTEPATYPHI;
- peleHue KOHTPOJIbHOU
paboTHI.
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4. JlucriepcHbIE CUCTEMBI 1 8 -CaMOCTOSTEJIbHOE U3y4yeHue |3amunra KOHTposbHOM |OK-7,
y4eOHOM u HAY4HOU | pabOoTBHI. JTIK-1
JITepaTyphl; -3yB
- pelieHue KOHTPOJIBHOU
paboTHI.
5. OKHCIUTENEHO-BOCCTAaHOBUTENbHBIE| 1 6 -CaMOCTOATEILHOE n3y4yeHue |3ammura KOHTpOJIbHOM |OK-7,
IIPOIIECCHI y4eOHOM u HAYYHOM | pabOoTBHI. JTIK-1
JUTEPATYPHL; -3yB
- pelieHue KOHTPOJIbHOU
paboTHI.
6. DIEKTPOXUMHYECKHE CUCTEMBI 1 2 4 11,1 - odopmieHue oTuera  1o|3ammra naboparopHoii | OK-7,
1a00paTopHEIM padboTam; pabotsl. 3amura KouTposHoi | JAITK-1
-CaMOCTOSITEIbHOE u3y4yeHue | paboThl. -3yB
yueOHOU 51 Hay4YHOU
JUTEpaTyphl;
- pelienue KOHTPOJIBHOU
paboTHI.
HToro no aucuuninHe: 1 |6/21]|10/21 51,1 Kourpoabsnas patora,
3a4er




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B npomecce mpenojaBaHUS — IUCHUIUIMHBL  «XUMHS» OPUMEHAETCS  TpPaguIMOHHAs
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuuu npoxoAsaT Kak B HMH(pOpManMOHHOW (opme, rie HMMEeT MEeCTO IOCIEN0BaTeIbHOE
U3JIO)KEHUE MaTepuasia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaTbHBIMU CPEICTBaMU, TaK U B (opMe JeKuuii-Oecepl WM AUaliora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUYECKUN
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJIsi CAMOCTOSATEIbHOIO U3YYEeHHUSI, IS IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT [0 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[ToMuMO 53TOr0 B JIEKIMHU MOTYT HCIOJIB30BAThCA DJEMEHTHI TMPOOIEMHOIO H3JIOKEHHUS.
[IpoGnemHas JeKus HAUMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMbI, KOTOPYIO B XO/1€ M3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs NpPEeACTaBisieT COOON 3aHsATHE, Mpearojararomiee
MHUIMUPOBAHHOE TMIpENo/iaBaTeyieM TMPUBICYCHHE AayAUTOPHUH K pPEHICHUIO KPYIMHOM HaydHOMU
npoOJeMbl, pPAacKpbIBa€T BO3MOJXKHBIE IYTH €€ pEIIeHUs, I[10Ka3blBa€T TEOPETHUUECKYI0 U
MPaKTUYECKYI0 3HAUYUMOCTh AOCTHKeHuH. Ha mpoOrmeMHON JeKIuMyu HOBOE 3HAHWE BBOAMTCS Kak
HEeM3BeCTHOE /s oOyyatommxcs. [lomydennas napopManus ycBauBaeTcst Kak TMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO I ce0sl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojJaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPBIA MO3BOJISIET Hanbosee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOy4eHHs dYepe3 IIOCTAaHOBKY MpOOJeM C IOMOUIbIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOTO U PEaIbHOr0 3KCIIEPUMEHTA, YTO JIa€T BOZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHON — 00pa30BaTEIbHON  TEXHOJIOTHH
IIPOBOJATCS JIEKINU-BU3YAIN3allMM, B XOJE KOTOPBIX H3JIOKEHHE TEOPETHUECKOTO Marepuaa
COIIPOBOXKAAETCS MPE3CHTAIIMEH.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcs: B Xo/ie JabopaTOpHBIX padoT, B X0/1€ KOTOPbIX ydeOHas
paboTa MPOBOAUTCS C peaJbHBIMHM XUMHYECKMMH BemlectBamu. Ha maGoparopHbix paborax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAMBUAYAJIbHBIE 3aJaHus 1O npoiaeHHoN TteMme. IIpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO TMPEABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoi padoOThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIIOBHEM [ONyCKa CTYAEHTOB K JiabopaTropHOW pabore
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHUs. [Ipu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOIO OOy4YeHHs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepual IIyTeM BBISBICHUS CBS3€d MeEXAy KOHKPETHBIM 3HAaHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3aMMOOOy4eHus (mapHylo paboTy) Tpex BHUIOB: CTaTMuYeckas Mapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs I1apa; COBMEIIAs €€ ¢ TEXHOJIOrHeld MOAYIbHOTO 00yueHHs. BBINOIHUB SKCIIEPUMEHT,
oOy4aroruecs: GopMyIupyrOT 0000IIEHHBIC BRIBOJIBI IO CEPUH OIBITOB, UCIIOJIB3YsI TIPUEMbI aHAJIOTHH
U CPaBHEHHS.

CamocTtosTenbHas paboTa o0ydarolmuxcs SBISIeTCsS OJHUM U3 Hanbosee 3p(HEeKTUBHBIX CPENICTB
pa3BUTHs MOTPEOHOCTH K OyaymieMy camooOpa3oBaHuio. CamocrosTenbHas paboTa o0ydaromuxcs
BKJIFOYAET B ce0s camble pa3sHOoOOpa3Hbie (OpMBI y4eOHOUM ACSITEIHHOCTU: BBIMOJHEHUE JOMAIITHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX pPadOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuajga Mo yuyeOHMKaM M MOocoOusiM, YTeHHE M MpopaboTka
HAay4YHOH nuTeparypsl B OHONIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTa oOydaroUIMXcsi JOJDKHA OBITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIO IMpernojaBaTesieM, Ha MpopadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE M3YYEHHUE, Ha TMOATOTOBKY K JIA0OPaTOPHBIM 3aHATHUSAM, BBIOJHEHHE JOMAIIHUX
3aJJaHu# U MOJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTENILHOMY KOHTpouo. [loMrMo 3Toro, obydaromuecs
MPEJCTABISAIOT PE3yAbTaThl CBOCH CaMOCTOATENBbHOM paboThI B BUJE MTPE3CHTAII.

CamocTrosaTrenbHas paboTa oOydaromuxcs Mo AUCUUIUIMHE «XHUMHUS» BKIIIOYAET pelleHne 3a1a4
U BBINOJHEHME 3aJaHUM  pPENpOAYKTHMBHOIO  XapakTepa IO alrOpUTMy, IpPEAIOKEHHOMY



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHNUN PyOEIKHOTO U 3aKITFOUUTEIHLHOTO KOHTPOJISI OCHOBHBIMHU 33J]a9aMU, CTOSITUMHI
nepes MperojaBaresieM, sSBISIOTCA: BBIIBICHHE CTENEHH IMPaBHWIBHOCTH, 00beMa, TIIyOWHBI 3HAHUIA,
YMEHHUH, HaBBIKOB, IIOJYYEHHBIX IIPU M3YYEHUHU Kypca Hapsgy C BbBIIBICHUEM CTEIICHU
CaMOCTOATEJIbHOCTH B IPUMEHEHHUH TOIYYEHHBIX 3HAHUM, YMEHHUI 1 HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATh C HOBBIMU
dbopmamu koHTposis. OOyuarolmuMcsi NpeAsiararoTcsl TECThl M 3aJayd B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOW CHUCTEMOH NpoBepKu. B oTimume oT OOBIYHOTO TECTUPOBAHHS TaKOl crocod
KOHTPOJIS TO3BOJISIET CTYACHTAaM B JII000€ BpeMsi IPOUTHU TECT, MPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B nononHennn x Kypcy «XuUMHM» OOydYarOUIMICS MOXET HPOMTH B AUCTAHIMOHHOH (opme
oHJIalH-Kypc «Kak Xumusi o0OBSCHIECT U U3MEHSIET OKpyKaromuii Mup». Kypc cocrout u3 10 nexiui.
Kypc nexumii ma€r mepBOHadaabHOE IIPEACTABICHHE O XMUMHMM U €€ POJIM B KU3HHM YEIOBEKA U
obmectBa. OH cocTouT U3 ABYX uacteil. [lepBas U3 HUX paccka3bIBaeT O TOM, KaK XMUMHs OOBACHSET
OKPYKalOIIMA MHpP: KaK YCTPOEHBI BEIIECTBA, MOYEMY M KaK HMAYT XMMHYECKUE DPEAKIUH, KaKUe
BEILIECTBA OINPEIENISIOT CBOICTBA KUBBIX CUCTEM. BTopas yacTh moCBsLIEHA MPUKIAIHBIM acCleKTam
XMMHM: OHA MTOKA3bIBAET, KAK XUMHUS BIIMSIET HA KU3Hb OOIIECTBA U YJIYYILAeT MOBCEAHEBHYIO KU3Hb
monei. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMHUUYECKOW MPOMBIIUIEHHOCTH, XUMHYECKUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajiax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExxeHenenbHble 3aHATUS OyIyT BKIIOYATh MPOCMOTP
TEMaTUYECKUX BUICOJICKIMI U BBINOJHEHHE TECTOBBIX 3aJaHUN C aBTOMATHU3UPOBAHHOW IMPOBEPKOM
pE3yNbTaTOB U TBOPYECKUX 3aJaHHUI ¢ MOcCienyrimuM oOcyxkaeHuem Ha Qopyme. Kypc sBusercs
001eo0pa3oBaTebHBIM, HE TPEOYeT CrIeUaIbHON MOArOTOBKH U PACCUNTAH Ha IHUPOKYIO aAYAUTOPHUIO
cllyliaresei, B MepByl0 ouepeb 00yJarommxcs HEXUMUYECKUX BY30B U (paKyJIbTETOB U JIOJCH, yKe
MIOJIYYMBIIMX BBICIIEE OOpa30BaHUE, HO KEJNAIMX OO0JIbIIE Y3HATh 00 OKPYXKAIOLUIEM MHpPE U
MOBBICUTH CBOM OOIIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHEe CAMOCTOATEIbHOM PadoThI 00y4aromuXcs

CamocrosarenbHass paboTa oOydaroUIMXCs MOApasfensercs Ha ayAuTOpPHYIO, KoTopas
MIPOMCXOJUT KaK BO BpeMs JIaDOpaTOPHBIX 3aHATUM, TaK W Ha IJIAHOBBIX KOHCYJIbTALMAX, U Ha
BHEAYJAUTOPHYIO, MPOMCXOJAIIYI0 BO BpeMs MOJATOTOBKM CTYAEHTAaMHM OTYETOB IO JIAOOpaTOPHBIM
3aHSTHUSM U BBIMOJIHEHUS JOMALTHUX 3a/IaHUM.

AymuTOpHasT CcaMOCTOsITENIbHAs pabdoTa OO0y4aroIuXcs IpeanojaraeT —MpOoXOXKIEHHE
TECTUPOBAHUS M0 KaXJAOMY pa3Jeny AUCHHUILUIMHBL. TecThl BKIIOYAIOT TEOPETUUECKUE U MTPAKTHIECKHE
3aJlaHusl, OTBETHl HAa KOTOpble TPEOYIOT TINyOOKOro NOHMMAaHHUS H3Y4YEHHOIo MaTepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXXJAOMy BOIPOCY MpeajaraeTcss 4eThlpe BapuhaHTa OTBETOB, CpelId
KOTOPBIX OJUH WM HECKOJIBKO TpaBWILHBIX. OOpaboTKa pe3ysbTaTOB OCYIIECTBISICTCS IyTeM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO OAJLTOB B K101 TeMe Kypca — 10.

BapHaHTLI TeMaTH4YeCKHUX TeCTOBBIX 3aJaHui 19 TEKYIIEro KOHTPOJIisA
XuMHu4yeckas TePpMOANMHAMHUKA

B tecrax mo Teme «XuMmudeckas TEpPMOAMHAMUKA». MEPBBIC MIECTh 3a/JlaHUN OIICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aji, a BOCBMOE, IEBITOE U JIECATOE 3aJaHusa — B 2 Oayia.

Tecr Ne 1
1. Tlpu paccMOTpEeHHH XUMHYECKOW PEAKINH cucmema 03HAYaeT:

a) HCXOJHbIC PeareHThI
0) MPOIYKTHI XUMHYECKOU PEaKIIHI



B) PEaKIIMOHHBIN COCY/T
I') HCXOJHBIE PEareHTHI U MPOIYKTHI PEAKITUI
2. TlepBblii 3aK0H (IIepBOE HAYAIO) TEPMOAMHAMUKI MAaTEMaTUYECKHU 3aMIUChIBACTCS TaK:
a) PV =vuRT B) K= Aep (- EA/RT)
06) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBITNS PEAKIIMOHHOW cucTeMbl noBbimaercs (AH > 0)
0) TeroBoit 3¢ ekt peakiuu otpunareicH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOMN crcTeMbl yMeHbIaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHUCTEMBI IOBBIIIACTCS
4. CrangapTHbIE TEIUIOBBIEC AP PEKTH NPUHATO 0003HAYATE!

a) AUct B) Q1013
6) AHozgg F) AHct
5. Kakwe u3 npuBeAEHHBIX PEAKIHi IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2 N+ 3/2 Hp = NH3 AH = — 46 KJlx/Momb
06) H,+4/2 0,=H;0, AH = -242 K]I»/Mo1b
B) 1/2 No+ 1/2 0,=NO , AH = 90 KJx/momb
r) 1/2H,+1/2 I,=HI, AH = 26 K]I/Mob

6. Kakas u3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe OOpa3oBaHHs okcuia azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r) NH;+5/20,=2NO +3H;0
7. Tlpu BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :
CUuO () + C (rpagumr) = CU (¢ + CO (y, mornorunocsd 22 /I TEMIOTHI.
DHTanbnus 00pa3oBaHUs OKCUAA MeH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
8. Hnmsa peakmmu  NiO oy + C (pagury = Ni  + CO (. Onpenennre BO3MOXXHOE HaIpaBJICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS pEeaKIIMK MIPU CTaHAAPTHBIX YCIOBUAX U Mpu Temrepatype 627°C.

BemectBo AH®293  (KIx/Mo1B) S%9s (x/mMonb*K)
NiO ¢ -239,7 38
C (rpagu) 0 5,74
Ni ¢ 0 29,9
CO -110,5 197,4

B otBere ykaxkure 3HaueHUs sHepruu ['mbOca mpu CTaHIAPTHBIX YCIOBHSX, NMPH TeMIepaType
627°C m Ttemmeparypy Hadaia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak usMeHsieTcs YHTPONHSI IPU Pa3NI0KEHUU KapOoHaTa KalbIus?
a) YBEIIMUNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTCs ') HE 3HAI0
10. lanHas peaxmus:
2KC|O3 (TB) —2KCl1 (TB)+302 o) AH<O
MOJKET CaMOITPOHU3BOJIEHO IMPOTEKAThH
a) B IPSIMOM HaIIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIeHUHU T') HE 3HAI0

XuMnuyeckass KHHEeTHKA

B Tecrax mo teme «XuWMHUeckas KUHETHKa». IEPBOE, BTOPOE, TPEThE, YETBEPTOC H IISITOE
3amaHusa oneHuBaroTca B 0,5 Oamra; Irecroe, ceAbMOE, BOCBMOE, IEBSITOE M AecAToe — B 1 Gami, a
OJIMHHAAIATOE — B 2,5 Oaja.



Tect Ne 1

1. Pa3zpen xumuu, U3y4darouuil CKOPOCTH U MEXAHNU3Mbl XUMUUYECKUX pEaKLUi, Ha3bIBAETCS

a) XMMUYecKas TepMOJIMHAMUKa

0) TEpPMOXUMHS

B) XUMHYECKasi KHHETHKA

2. CKOpOCTh XUMHUYECKOU PEAaKLUH — 3TO ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOIHBIX BELIECTB

0) U3MEHEeHHE KOJIMYECTBA BEIIECTBA PEareHTOB (WK MPOAYKTOB) PEAKIMN B €IUHUILY BPEMEHH B

enuunie odbeMa

B) KOJIMYECTBO BEUIECTBA MPOJYKTOB PEaKIIUU K MOMEHTY OKOHUYAHUS PeaKINU
3. B kakux enuHHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakuu?

a) MOJIb JI e

0) Oe3pa3mMepHas BeTUYHHA

B) MOJIB C

4. Or xakux (pakTOpOB 3aBUCUT CKOPOCTh XUMHUUECKUX PEAKIINIA?

a) OT MPUPOJIbI PEaruPyIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) 0T 00beMa peaklIMOHHOTO cocya

5. CocrossHue  XHMHMYECKOTO  paBHOBeCHS  OOpaTUMBIX  IIPOLIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMH IIPOIYKTOB peakuu

0) SHepruei aKTUBHU3aAIUU

B) KOHCTAaHTOI paBHOBECHS

6. Kak 3anuceiBaercs BeIpaXxeHHe A1 CKOPOCTH PEAKINU

4 NO(F) +6 Hzo 4 NH3(F) + 502 D)

a) V =Kk[NOJ'[H.,0] 6)V =k[NH3][0;] B)V =k[NO]‘[H,0]°

KOJIMYCCTBCHHO

Kak 3anumercs Bblpa)KeHI/Ie JUTS KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?

a) Kp = [C][D] / [A][B]*
6) Ke =[C][D]/ [A][B]
B) Kp = [A][B] / [C][D]

8. Kaxkoii oTpe3ok Ha quarpamme IMoka3bpIBaeT 3HAYCHHUE TEIIOBOTO 3 deKTa peakiun?

ayl E % .
*
0)2 2
v
B) 3 'y
y 3
—y A

v

XOJI peaKInu

9. UYt0 MOXXHO CKa3aTh O PEAKIUH, H300pAKEHHOW Ha TUarpaMMe K Bompocy 87

a) PK30TepMHUYIECKast PeaKIus

0) SHIOTEepMHUUECKAs PEaAKITUS

B) peaKIIHsl OMUCHIBAET COCTOSTHUE PABHOBECHS

10. PaBuoBecue peaknuun Fe 30 4 +4CO = 3Fe + 4CO;,, AH>0
CMEIIaeTCs BICBO.

a) IPY IOHMW)KEHUH TeMIIepaTypbl

0) IIpH MOBBIICHUHU TEMIIEPATYPhI

B) MY MTOBBIIICHUH JIaBJICHUS



11. Jna peakuun Cyy) + 2 H 5 ) = CH 4 () Ipu HekoTOpoll TeMmepaType KOHCTaHTa PaBHOBECHUS
paBHa 0,8. PaBHOBecHass KOHIIEHTpamus Bojaopoaa paBHa [,2 Momb/n. Berumcianre HCXOIHYIO
KOHIIEHTPALIUIO BOJIOPOJIA.

a) 1,2

0) 3.5

B) 5,0

PacrBopsI

B Ttecrax mo Teme «PacTBOpbI»: MepBOe 3aJaHUC OICHHMBAacTCsS B 1 Oamr, BTOpoe, TPEThe,
4eTBepToe, MATOe W IecToe 3amanus - B 1,5 Oamma; cempmoe, BOCBMOE, JCBSTOEC M JIECATOC — B
0,5 6amna.

Tect Nel

1. dnsa ypaBuenus peakiun Cu SO4 + KOH — ... cokpaliieHHOe HOHHOE YpPaBHEHHE 3aMUIIETCS B BUJIE
1) 2K'+ S04 = K;S0,
2) Cu” + S0, +2K" + 20H™ = Cu(OH)zd + K,S04
3) CuSO, + 20H™ = Cu(OH)x\ + SO,*
4) Cu** +20H™ = Cu(OH),4
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 HCIO,4 paBHO
N1 2)2 3)11 4) 13

4. Ins nonasienust ruaponusa xjaopuaa xpoma (11I) cnegyer

1) 106aBHUTH COJSHYIO KUCIIOTY

2) 100aBHUTH IIEIOYD

3) pa3zbaBuUThH pacTBOP BOMOM

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM U3 TUApOCyidbpaTa KajlblUs MU BOJbI, CyMMa
KO3 PHUIIMEHTOB B YpaBHEHUU HEOOPATUMOM JMCCOIMAILIMN PACTBOPEHHOIO BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBOpHMOCTh OKcamara cepebpa paBHa 3,27-107 1/ 100r H,O. Omnpenenure npousBeIcHUE
pactBopumMoctu Ag2C204

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

1) wmacchl BemecTBa K Macce BOIbI

2) KOJMYECTBa BeUIeCTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KolM4ecTBa BelecTBA K 00BEMY pacTBOpa
8. K cnmabpiM s1eKTpoMTaMm OTHOCUTCS ...

1) ruapokcua aMMOHUS

2) TUAPOKCHUJ Kaus

3) XJIOpUa KaabIIHs

4) MapraHIoBas KHCJI0Ta
9. U3BecTHO, 4TO BOJHBIE PAaCTBOPHI MHOTMX COJIEH MOTYT MMETh ILIEIOYHYIO WM KHUCIYIO Cpeny.
[IpuuuHoOii 3TOTO SABNIAETCA ...

1) snexrponus coneit
2) IUCIIPONIOPIIMOHMPOBAHUE COJIEH
3) TUapaTUpoOBaHUE COJICH
4) ruapoaus conei
10.3unauenne PH uncroit Bosst ipu 25°C cocraBisieT
11 2)7 3)0 4) 10



Maruautoropckuii Texuuueckuii yuusepcurtet um. I'.M.HocoBa
JAucnepcHble CHCTEMBI

B Tecrax mo Teme «JlucrepcHbIe CHCTEMBI»: IMEPBOE, BTOPOE, TPEThe M YCTBEPTOE 3aJaHUS
OIIEHUBAIOTCA B 1 Oaiur; mATOE | IIIeCTOE 3amanus - B 3 Oaia.

Tect Nel

1.  VYkaxwure pazMepbl YaCTHUI] KOJIJIOUTHBIX CUCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1 am g0 100 am

2. Kakue WHOHBI CIOCOOHBI BBI3BaTh KOAryJALMIO KOJJIOWJA, YACTHIBI KOTOPOTO HUMEIOT
MOJIOKUTEIBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT

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

4.  Muuena 3055 UIMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”

KAaKOM AJIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuiu3aropa?
1)  xmopun xenesa (111)
2) BOmA
3)  THAPOKCHI Kajus

5. Ilpu B3aumopmeiictBuu 20 mu 0,001H nutpata ceunma (1) ¢ 10 mum 0,02H cynwsdara xanus
oOpa3yetcs 3016 cynbdara cBunna (I1). K xakomy anekTpoay JOMKHBI TepEeMENIaThCsl YaCTUIIBI
JUCTIEPCHOM (a3bl MpH d1EKTponn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B naBe konObI HaTUTO 10 SO MIT 307151 THIPOKCH A Kele3a. JIJisT TOro 4ToObI BBI3BATh KOATYIISIIIHIO
307151 ToTpeboBanoch J00aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xiopuaa xanus; B APYTyO —
18,7 mn 0,001H pactBopa ¢ochara nHaTpus. Berumcnure mOpor KOarymasiud KakJIOTO
AIIEKTPOIIUTA.

OKHCAUTEIbHO-BOCCTAHOBHUTEIbHBIE mpoueccohl

B tecrax nmo teme «OKHCIUTENHbHO-BOCCTAHOBUTENIbHBIE MPOLIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOE M MATOE 3a7aHus olleHuBaroTcs B 0,5 Oana; mecrtoe — B 1 6amr; ceapmMoe U BOCbMOE — B 2
Oamta, a qeBsToEC — B 2,5 OajioB.

Tecr Ne 1

1. OKUCITHUTENb — 3TO aTOM, MOJICKYJIA HJIA HOH, KOTOPBIH ...
1) yBenMuHMBAET CBOKO CTEIICHb OKUCICHUS
2) TPUHUMAET AJICKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. TIpoiiecc BOCCTAaHOBIICHUSI UMEET MECTO B Clly4ae, KOT/a ...
1) He#TpasbHBIC aTOMBI TPEBPAIIAIOTCS B TIOJI0KUTEIbHO-3aPSHKEHHBIC HOHBI
2) TOJOXUTEIBHBIN 3apsi/] HOHA YMCHBIIACTCSI



3) OTpHLATENBHBIH 3apsi/1 HOHA YBEIHYHBACTCSI
3. I3 npencraBieHHbIX HUXE peakunii K OBP nucnponopunoHpoBaHus NpUHAIIEKHUT ...

1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTAaHOBHUTEIISIM OTHOCSTCS ...
1)  mertauibl, BOAOPO, YIIEpOI
2)  aKTHBHBIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOMAIINECS B CPEIHEH YaCTH TEPHOANICCKON CHCTEMBI
5. CrerneHu OKUCIICHUS KACIIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUJIE BOJIOPOJIa COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar xanus B OBP, mporekaroniyx B KUCIIOW Cpejie, BOCCTAaHABIUBACTCS JIO ...
1)  xarnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcupaa maprania (1) MnO
7. B peakuum, npotekaromieii mo cxeme Cr,Sz3 + KNO3 =2 K,CrO4 + K;SO4 + NO okuciieHuo
[IOJIBEPTArOTCS CIICAYIONIUE SIIEMEHTHI ...
1) asormcepa
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 KMnO,4 + HC oy =2 ... paBHa
1) 30 2) 26 3) 35

3J1€KTpOXI/IMI/I'-IeCKI/Ie CHUCTEMBI

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

Tect Nel
1. DaexTpoaHBIN MOTEHIIMAT ONPEACIISIOT M0 YPABHEHHIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmyeckoro siementa Mg|IMgSO,||CuSO,|Cu mpu craHgapTHBIX
YCIIOBUSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue mpoaykTel 00pa3yroTcst Ha KaTo/e TPH JIEKTPOIIU3e 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 W3 IpHUBEICHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMH  MPOTEKaeT
CaMOTPOM3BOJIBLHO B MPSMOM HarpaBJIeHUH?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSO4+ Na—...
4) HCI+Cu—...
6. Bblunciure 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) 6,7-10°
7. IlpuBemuTe CXEMBl ODIEKTPOAHBIX MPOIECCOB M MOJEKYISPHOE YpaBHEHHE pEaKIuH,
HPOTEKAOUICH MPH AIEKTPOXUMHYECKONH KOPpO3uH raimbBaHonapbsl Zn|Mg B CEpHOKHCION
cpexne. B orBete ykaxkure cymmy K03 (pHUIIMEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BHreaynutopHash camocTosiTesIbHas paboTa 0OYUYaIOMIMXCS OCYIIECTBIISIETCS B BUIC WU3YyUCHHSI
JUTEPATYpPhl TI0 COOTBETCTBYIOIEMY pa3jieily ¢ MpopaboTKoN Marepuana; opOpMIICHHS OTYETOB IO
71a00PaTOPHBIM padOTaM U BBITOJIHCHHS JOMAITHUX 3a/IaHUH.

BapI/IaHTbI TeMaTHYeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁoTbI
CTYACHTOB IO TEMaM

Jlomamnee 3agague No 1
1o TeMe «XUMHYeCKAasi TEPMOTUHAMHUKA»

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

3amaga Nel

Hus peakumn CHy ) + COy (np = 2 CO () + 2 H, (y ompenennre BO3MOKHOE HalpaBlICHHE
CaMOITPOU3BOJILHOTO TEUYEHHUS PEAKLIMU MIPU CTAaHAAPTHBIX YCIOBUAX M IIpu Temneparype T = 927 °c,
€cli TeIrI0BOM 3((eKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEISAETCS
WIA TIOTJIOUIAETCS DHEPIrus B XOJA€ peakiuu; O) NpUUYMHY HaMIEHHOrO H3MEHEHHS SHTPOIUH.
PaccunraiiTe TeMepaTypy Hadana peakyH.

3amaga Ne2

Beraucnure temnoBoit addext peakuun: CaCs ) + 2 HoOry = Ca(OH); () + CoHos (1), momb3ysice
CTaHJAPTHBIMH TEIUIOTaAMU 00pa30BaHMs pearupyronmx BemecTB. CKOJIbKO TETIOThl BBIISIUTCS WIN
MOTJIOTHTCS TipU oOpazoBaruu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKMM  YpaBHEHMSIM  paccuMTaiTe  TemioBod  3¢pdexkT  peakuuu:
Hy ) + COz () = CO (y + Ho Of). TepMoxumudeckue ypaBHEHUS:

a) Hp ® T 15 0, o= H,O () AH =-241,9 x]JIx;

6) 2 CO o T O, = 2 CO, (M) AH =-566,2 x]Ix.

JlomamHee 3axanue Ne 2
o teMe « XMMH4YeCKasd KHHETHKA»

B nomamnem 3amanuu no teme «XuUMHYECKas KMHETHKa»: MepBas 3ajgada oleHuBaerca B 1,5
Oamna; Bropast — B 0,5 Gaa; TpeThs, 4eTBepTast u msatas — B 1 6a.



3amaua Nel
Peakuus mporekaer no ypasHeHuro: O, ) +2 CO y = 2 CO; (. HavyanpHble KOHLEHTpauu
pearupyromux BemectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Monb/1. Bo ckoabko pa3 H3MEHHUTCS
CKOpOCTh mpsAMOU peakuuu, kornpa npopearupyeT 30% CO? Bo CkoIbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOU ¥ 00OpaTHOM peakiluy, €CIU YBEIUYUTh JaBJICHUE B CHCTEME B JiBa pa3za?
3agaya Ne2
[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYMHUT B PEAKIHIO IMpU
temmneparype 200 °C, ecin TeMITepaTypHbIH KOA()(PHUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoiIbko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh PEaKIUu?
3agaya Ne3
Haiinure HavanbHble KOHIIEHTPALIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), eciu paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOIIUX BELIECTB PABHBIL:
[H20]=0,3momb/1, [Hz] = 0,4 Mon/m.
3amaua Ned
Hus peaknuonnoit cucremsl: CO y + HyO oy = CO;2 (y + Hy () HavanbHbIE KOHLEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. Onpeaenute KOHIEHTPAIIMU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBEcCHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHLIEHTpAIUU PEareHTOB KOHCTAHTBI PABHOBECHS CIICAYIOIIMX PEAKIIUA:
Nz(r) +3 Hz(r) =2 NH3(T), AH =-922 x]JIx;
COz(r) +C (1) = 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, @ t Hz(r), AH =-41,1 kI x.
VYkaxuTe HanpaBiICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU MOHMKEHUH
TEMIIEpPaTyphl, €CIH JaBJCHHE IOCTOSHHO, O) MPHU TMOBBLIIIEHUH MaBJICHHUSA, €CIU TeMIepaTypa
MOCTOSTHHA.

Jlomamnee 3aganue Ne 3
no reme «PacTrBopb»

B nomammnem 3amanum mo Teme «PacTBophI»: TiepBasi, BTOpas, TpPeThs M MATas 3agadd
orieHuBaeTcs B 1 6am; uerBepras u mecras — B 0,5 6aa.

3amaua Nel

B kakom o6beMe BobI ciienyeT pactBoputh 1351 SNCl, s mosmydenus 3M pacTBopa xjiopuaa
onoBa (I1) ¢ mnotHocThIO p = 1,405 T/™MN?

Paccunraiite: a) MaccoByl OO BeEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIIEHTPAIUIO
SKBUBAJICHTA; B) MOJISULTBHOCTH; T) TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B pacTBOPE.

3agaya Ne2

3akoHUNTE MOJICKYJIIPHBIE W  HAIIMIOHUTE COKPAIICHHBIC HWOHHBIC YPAaBHCHUA peaKHI/II\/’I
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe 10 ABa MOJIEKYJISPHBIX YPAaBHEHMSI pEaKLU K CIEIYIOIIUM HOHHBIM:

Ba® + CrOs — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn*" +H,S



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

3amaya NeS

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

3amaua Ne6

Haiimure npoussenenue pacrBopumoctu PHCly, eciim B 200 Mt Boabl pactBopsiercst 2,17 T 3Toro
COEIMHEHMUSL.

Jlomamuee 3aganue Ne 4
1o TeMe «OKNCIUTETbHO-BOCCTAHOBHUTEIbHbIE NMPOLECCHD)

B nomamneM 3amanmu 1mo TeMe «OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC IPOLIECCHI»: IepBas
3a/aya omieHuBaercs B 1,5 Oaia; BTopas — B 2,5 6aia; TpeThs — B 1 Gaiw.

3amaya Nel
[Tonoepute k03(pPUIMEHTEI B ypaBHEHHSX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUH.

VYKaxuTe TUN KaXXI0H peaklvu.

PaccuuTaiiTe 3JEKTPOJIBMXKYIIYIO CHJIY U OINPEACIUTE HAMpaBICHHE CaMOIPOU3BOJIBLHOTO
MPOTEKaHMs TEPBOM PEAKIMU TPU CTAHIAPTHBIX YCIOBHSIX, HCIIOJB3YS 3HAUYCHHUS OKHCIHTEIBHO-
BOCCTAaHOBUTEJBHBIX ITOTEHIIHAIIOB:

HJ + H3POs — J, + H3PO3; + H,O

HNO, — HNOs; + NO + H,0

H[AUC|4] + H,O, + NaOH — Au + NaCl +0, + H,O

NH;ReO, + H, — Re + NH; + H,0

KBrO — O, + KBr

3amaga No2

CocTaBbTe YpaBHEHHUS OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,0g + NaOH —

Bi,O; + C —

Mg + HNO3 (pas6) —

3agaga Ne3

Jausl 7Be OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mapel: KNO;, KNOjz; u Pb(NOs),;, PbO..
[Tonp3ysich TaOMUICH CTAaHAAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX ITOTCHIIMAIOB, COCTaBbTE
ypaBHCHHE BO3MOXKHOW peakiuu B ykaszanHod cpene (HNOs).  Paccuumraiite 3HadYeHue
AJIEKTPOJBKYILEH CHIIbI PEAKIUH.

Jlomamuee 3axangue Ne 5
1o TeMe «JIeKTPOXUMHYECKHEe CHCTEMbD)

B nmomamrnem 3amanuu o TeMe «NeKTPOXUMUYECKUE CUCTEMBI»: TIepBasi 3a/1aya OllEHUBAETCS B
1 6amm; BTOopas — B 1,5 6ayna; Tpethst — B 2,5 Oasna.

3agauga Nel
CocraBbTe JJIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJEKTPOJHBIX TMPOIECCOB U  MOJEKYISPHOE

ypaBHEHHE TOKOOOpa3yIolIel peakIiy, MPOTEKAoNeld Mpu padoTe TrallbBaHUYECKOTO JIIEMEHTa
Co/Co(NOs3); // AI(NOg3)s/Al. Paccuuraiite DJIC (E) raqpBaHUYECKOT0 3JIEMEHTA MPHU CTAHIAPTHBIX
YCIIOBHSIX.

[TpuHSIB MOTEHIIMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB MeTajllla B KAaTOIHOM pactBope, npu kotopoid IJIC ralbBaHHMYECKOrO »BJIEMEHTa
ymensiutes Ha 0,02B.



3amaga Ne2
IIpuBenure

CXCMBI

JJIEKTPOJHBIX IIPOLECCOB M MOJICKYJSIPHBIE yYpPAaBHEHUS PpEaKLui,

MPOTEKAIOIINX MPHU JIEKTPOXUMHUECKO Kopposuu rambBanomapbl Co/Ni: a) B kucinoii cpeze; 0) BO

BJIA’JKHOM BO3YXC.

Omnpenenure yObUIb Macchl aHOJA MPU KOPPO3UH B KHUCIOH cpene 3a 20 MHH, €ClIH CKOPOCTh

koppo3uu cocraBuia 0,01 r/y.

3amaga Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHHS OJJIEKTPOJIHBIX IPOLIECCOB (AHOJI HHEPTHBIA) U
MOJIEKYJIIPHOE YPABHEHUE PEAKIUU, IPOUCXOIAILEH TP SJIEKTPOIIH3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOqy,
Bbruucnure QakTHuecKoe KOJIMYECTBO METallla, MOJYYSHHOTO Ha KaTOAE IMPH DIIEKTPOJIN3E

Co(NO3)2, ecitu 3JIeKTpOIIH3 MIPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia mo Toky coctaBui 85%.
VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIICHHS BBIX0JIa METAJIJIA [0 CPABHEHUIO C PACUCTHBIM.

BapuanT nomMamHeil KOHTPOJLHON padoThI

BAPHUAHT Ne 1

CHUCTEMA 3JIECMCHTOB
CTPOECHUE aTOMA

TEMA 3AJIAHUE
3aganue 1. OKoOHYaHME SJIEKTPOHHOU (OPMYIBI ....65°6p" . Ykaxute
MOJIOKEHUE DJIEMEHTa B TEPUOJMYECKON CHUCTEME: TIEepUuoi, TpYIIIY,
Tema 1. MOArpYyIMIy, Ha3BaTh 3MeMeHT. CocTaBbTe JIEKTPOHHYIO (GOPMYIly aTroma
IMepuoguueckas AJEMEHTA. YKaXUTE 3JIEKTPOHHOE CEMEMCTBO, METAJI WJIM HEMETAJL.

CocraBbTe  3JIEKTPOHHO-Tpaguueckyro  Gopmyiny  Uis
AJIEKTPOHOB B HOPMAaJIbHOM COCTOSTHUU.
3aganue 2. VYkasaTb Bce KBaHTOBBIE 4YHCJIA [UISl DJIEKTPOHOB,
OTBEUAIOILIUX CIEAYIONIeH 3JeKTpOHHOM popmyre 5 p6

YKa3aHHbIX

Tema 2.
KuciaorHo-ocHoBHBIE
CBOJCTBA BelIeCTB

3az[alme. CocTraBbTe YpaBHCHUA peaKLIPIfI, IIpU NMMOMOIINU KOTOPBIX MOKHO
OCYHICCTBUTL CICAYIONINE MPEBPALICHUA
Zn — ZnO — ZnCl, — Zn(OH),—~>Na,[Zn(OH),4]

3apanme 1. {na peakuun FesOsxy + Hyr = 3Fe0y + HOr ompenemure
BO3MOJKHOE HANpPaBJICHHE CAMOIPOW3BOJIBHOIO TEUECHWSI PEaKLIUH MpU
CTaHJapTHBIX YCJIOBUAX W NIpU Temneparype t =1227°C, ecim TeruoBoii

Tema 3. a¢deKT 10 3aITaHHON TEMIIEPATYPhI HE U3MEHHTCH.
Xumuyeckast VKkakuTe: a) BBIACIASTCS WIA TOTIONIASTCsS SHEPrus B XOA€ PEaKiluu, 0)
TE€PMOAHUHAMHKA MPUYMHY HAWJIEHHOTO W3MEHEHMs SHTpOIMH. Paccuuraiite Temmeparypy, npu
KOTOPO YCTaHABIIMBAETCS pPABHOBECHE U TIPOUCXOIUT cMeHa 3HaKa AG.
3ananmne 2. Boraucrure TeroBoi addexr peakmmm 3FesOqk) + 8Alk) =
4A1LO3Kk) + 9Fek), TONB3YSCh CTAHIAPTHBIMH SHTAIBIMAMH OOPa3OBAHM
pearupyroimx BeriectB (mpwiokeHne 3). CKOJIbKO TEIUIOTHI BBIICIHTCS
(mornotuTcst) pu 00pa30BaHUH BelliecTBa Fe B kommdectse 56 1?7
3aganue 1. TemneparypHbiii ko3pduimienT peakuuu paseH 2,5. Kak
Tema 4. MU3MEHUTCS CKOPOCTh PEAaKLUU: a) IPU MOBBIMIEHUN TeMIeparypsl oT 60
XuMH4yecKas 10 100°C; 6) npu oxJnakaeHUH peakinoHHou cmecH oT 50 o 30°C?
KHHETHKa 1 3apanme 2. /lna oopatumoit peakimu Fe3Ouk) + Hypy = 3FeOy + HO
XHMHYecKoe 3alUIINATE BbIpa)KeHUE KOHCTaHThI paBHOBecHs AHP, xJIx =+ 69,8.
paBHOBecHe [TpenyioxxuTe criocoObl yBEINYSHUsI KOHIIEHTPAILIUH MTPOAYKTOB PEAKIIMH.

Tema 5. PacTBOpbI

3anganme 1. B 180 M Boas! pactBopeno 20 r cynbhaTa Mapratua.
[Tomyuwicst pactBop ioTHOCTRIO 1,101 r/™Mi1. Beraucnure MoJsIpHYTO,
HOPMAaJIbHYIO, MOJISUIbHYIO KOHLIEHTPALMHA U MacCOBYIO JOJIIO
PacTBOPEHHOI'O BEUIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJIIPHBIE U MOHHO-MOJIEKYJISIPHBIE
ypaBHEHUS PEaKIMi B3aUMOJICHCTBHS B PACTBOPAX MEKY:




Bi2(804)3 u NaOH; FeCI3 u H5S;

NH4OH " MnC|2; H2804 " Ba(OH)z.
3aganue 3. CocTaBbTe HMOHHO-MOJICKYJSIPHBICE M MOJICKYJISIPHBIC
ypaBHeHust ruzaponusa cojieir NaySiOs, ShCls, Rb,SO,4. Kakoe 3HaueHue
pH (>7, <7) uMer0T pacTBOPHI TUX COJICH?

Tema 6.
OKHCINTEIbHO-
BOCCTAHOBHUTEJLHEIE
CBOMCTBAa BelleCTB

3aganune. MeTo0M 3JEKTPOHHOTO OasiaHca moaoepuTe KodpPHUIUeHTH B
YPaBHEHUSX, YKQ)KUTE OKHCIIUTENb U BOCCTAHOBUTEIb, HAITUIINTE
AJIEKTPOHHBIE YPABHEHUS MPOLIECCOB OKUCICHHUS U BOCCTAHOBIICHUS
HsPO3; + KMnO,4 + H,SO4 = H3PO4 + MNSO,4 + K>SO, + H0

CuSO4 + H3PO;, + H,O = CuH + H3zPO4 + H,SO4

Tema 7.
DIeKTPOXUMHUYECKUE
CHCTEMBI

3aganue 1. /{5 ranpBaHMYECKOTO 3JIEMEHTa, 00pa30BaHHOTO
IUIACTUHAMU U3 METAJIJIOB

Zn u Ag , NOrpy>XEHHBIX B PACTBOPBI UX COJICH C KOHIIEHTPALIMEH HOHOB
METaJIJIOB

A™ =0,01 u B™ =0,05

1) cocraBbTE CXEMY rajibBAHUYECKOTO DJICMEHTA;

2) HAIUIIUTE YPaBHEHUS 3JEKTPOIHBIX MPOIIECCOB U TOKOOOPA3YOIICH
peaxkuuu;

3)  paccuuTaiiTe 3JeKTPOABIKYIIYIO CHITY FaJIbBAHUYECKOTO JICMEHTA.
3aganue 2. CocTtaBbTe ypaBHEHUS 3JIEKTPOIHBIX IPOLECCOB (aHOJ
WHEPTHBIN) U MOJIEKYJIIPHOE YPaBHEHUE PEAKIINH, TPOXOIAIICH Mpu
AIIEKTPOJIM3E pacIliaBa WM pacTBopa aekrponuta pacmias CaCly
Brruncnute Maccy MeTasuia BEICTUBIIETOCS HAa KaToAe, eClu
AJIEKTPOJIN3 MPOBO WM TipH cujie Toka A =10,0. B TeueHre BpeMeHu = 2,5
4.Brixon mertamia no Toky Bt cocraBun  98%.

3aganue 3. CocTraBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOIIECCOB U
MOJIEKYJISIPHOE YpaBHEHHME PEeaKLUu, IPOTEeKaoLeld npu
AIIEKTPOXUMUYIECKON KOPPO3UH raibBaHonapel: Pb - Sn

a) B KUCIIOH cpefe;

0) B aTMocepe BIaXXHOTO BO3/1yXa.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «XuMHYecKas TePMOANHAMHUKA»

ook wdE

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKH: ITOHITHE CUCTEMBI, BUIBI CUCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Padota. Terora.

[TepBblit 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNUA KaK (PYHKIUS COCTOSHUS CUCTEMbI. DHTANbBIINS 00pa30BaHMs BELIECTBA.
TeroBoit >dext xumuueckoil peakuuu. DakToOpbl, BIMSAIONIME HAa TEMJIOBON

XUMHUYECKON peaKIuH.
7 Tepmoxumus. 3akoH ['ecca.
8.  CneacrtBus u3 3akoHa I'ecca.
9.  DHrpomus Kak GYHKIUS COCTOSHUSI CHCTEMBI.
10. Bropoii 3aKOH TePMOAMHAMUKH.
11. Tperuii 3aK0H TEPMOTUHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOIPOU3BOIBHOTO MIPOTEKAHUS XUMUYECKUX PEAKIIHH.

KOHTpOJIbeIe BOIIPOCHI MO TEME «XHMHYecKasi KHHETHKA»

N =

XnMuyeckast KnHeTuka. CKOpoCTh XUMUYECKOM PEaKUU U METOMBI €€ PETYJINPOBAHMS.
BnusiHue KOHIIEHTpay Ha CKOPOCTh XUMHUYECKON peakuy (3aKOH JIEHCTBYIOINX Macce).

3.  BumsHue Temmepatrypsl Ha CKOPOCTh XUMHYECKOU peakiuu. [IpaBmio Bant — [N'odda.

apdekt
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Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTUYeCKas AuarpaMmma.
KpuBas MaxkcBemia — bonsiimana. DHepreTudeckuii 6apnep.
Karanuruueckne CUCTEMBI.

BistHue karanusaropa Ha CKOPOCTb XMMUYECKON pPEeaKIUu.
["'oMOreHHbIi ¥ TeTepOreHHbIA KaTalus.

KonebarenbHble peakuuu.

Xumnueckoe paBHoBecre. OOpaTuMble 1 HEOOpPATUMBbIE PEAKLIUH.
KoHcTaHTa XMMHYECKOrO paBHOBECHSI.

Cwmemenne xumudeckoro pasHoBecus. [Ipunnun Jle-1llarense.
BnusiHue KOHLIEHTpalyy, JaBJICHUS U TEMIIEPATYPBI.

®a30BbIE pABHOBECHS.

®da30BbIe AMArpaMMBbl AJIs1 OTHOKOMIIOHEHTHBIX CHCTEM.

KonTpoJibHbie Bonpockl 1o Teme «PacTtBopb»

[lonsiTue pactBopa. PactBopuMocTs BeniecTBa. PactBopumocTs rasa.

PactBoprl. CriocoObl BbIpa)KE€HHSI KOHIIEHTPAIIMM PacTBOPOB (MaccoBas MAOJs, MOJISIpHAS
KOHIIEHTpAIUs1, MOJISIPHAs KOHIIEHTPALKs SKBUBAJICHTa, MOJIbHAS JIOJIS, TUTP).

Konnurarusasle cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

3axonsl Payns: I (TonomeTrpuueckuit) u Il (30ynnnockonuueckuii 1 KPHOCKOIMTUYECKHIA ).

OcmMmoc. Ocmotrueckoe napieHue. Cxema 0CMOMETpA.

KuciioTHO-0CHOBHBIE B3aMMOJICHCTBHS BEIIECTB.

Honnast Teopusi KUCIOT U OCHOBaHUU AppeHuyca. OCHOBHBIE MOHSATHUS U IMOJIOXKEHUS TEOPUU
AppeHnnyca.

Huccomnmanus KUCJIOT, OCHOBAaHUM M COJEH C TOYKH 3pEHUS] HMOHHOW TEOpHH AppeHuyca
(mpuMepsbI).

Crenens aucconuanuu. CHIbHBIC U CIa0bIe DIEKTPOIUTHI.

Hucconnanus cnadbix 3neKkTponnToB. KoHcTaHTa AMCcCcOnMaIug.

3akoH pazbasieHus OcTBaibia.

Peakiiun mOHHOro 0OMEHa MEXAy JMEKTPOJIUTaMu (Ha MpUMepe peakiuil o0pa3oBaHus ci1aboro
AJIEKTPOJIUTA, OCAJIKA U Ta3a).

ITpon3BeneHne pacTBOPUMOCTH.

HonHnoe npousseneHue BoAbl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKa3aTEeNH.

I'upponus comeit. TUIBI TUAPOIN3A COJIEH.

KonnuecTBeHHBIE XapaKTEPUCTUKH MPOLIecca THIPOIH3a.

@DakTOophl, BAUAIOLIUE HA TPOLIECC THAPOIN3A.

KonTtpoabHbie Bonpockl 1o Teme «/[ucnepcHbie cucteMbDy

I'ereporennsle cmecH. JluciepCcHbIE CUCTEMBI.
HucnepcHocts. Knaccudukanuu aucrnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInodguisHbe 1 110(OOHBIE KOJIOUIBI.
CrniocoOblI MostydeHus KOJUIOUIHBIX PACTBOPOB.

CrpoeHre KOJTOUTHBIX YacTHLl.

IIpaBuno ®asuca — [leckona.

Y CTONYMBOCTD KOJMIOUAHBIX cucTeM. CTaOMIN3aTOPhI.
Koarynsmust mnoduinbHbIX 1 T10(POOHBIX KOJIJIOUIOB.
CenumeHTanus KOJIOUIOB.

Koarynsanuus KoJsTOuaHbIX paCTBOPOB JIEKTPOIUTAMMU.
[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocoOHOCTb.
Ontuyeckre CBOMCTBA KOJUIOMIHBIX PACTBOPOB.
DNEeKTpUYECKHUE CBOICTBA KOJUIOUIHBIX PACTBOPOB.
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KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE
MPOLECCHI»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE CBOWCTBA BEIIECTB.

Baxxueiliye okuciIuTe I 1 BOCCTAHOBUTEIH.

Turbl OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEaKIUi (IIPUMEPHI).
OKHCITUTENIbHO-BOCCTAHOBUTEBHBIHM TOTEHIIUAI.

VYpaBuenue HepHcra.

CocraBiieHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
Hanpapnenue OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

KoHTpoJsibHbIE BONIPOCHI 10 TeMe «IJIeKTPOXUMUYECKUE CUCTEMbD»

DnekTpoxummuueckue cuctembl. Kimaccudukamus 31eKTpOXUMUYECKIX MTPOIECCOB.
DNIEKTPOXUMHUYECKHE MTPOLECCHI, IPOTEKAIOLIUE HAa IPAaHULIE pa3iesa «MEeTaJlll — pacTBOP».
INanpBann4eckuii 35emMeHT Jdanusmsa — SIkoowu.

DNEeKTPOABMKYIIIAsl CUJIa TaJIbBAHUYECKOIO AJIEMEHTA.

N3mepeHne »3IEKTPOAHBIX MMOTEHUMANIOB. Psn  CTaHAAPTHBIX 3JEKTPOJIHBIX MOTEHIUAJIOB.
CBolicTBa METAJIJIOB B COOTBETCTBUHU C MX MOJIO)KEHUEM B PSIly HANPSHKEHUM.

Ypasuenue Hepucra.

DEeKTPON3 pacjiaBoB U pacTBOpoB. KaToaHble M aHOAHBIE IIPOLIECCHI.

O6benunenHsbiit 3akon @apazest. Berxos mo Toky.

Koppo3zus meramios. Knaccudukanms KOppo3nOHHBIX MPOLIECCOB.

XuMuyeckast Koppo3usl.

DNEeKTpOXUMHUECKass KOppo3us. AHOAHOE OKHUCIIEHHWE MeTajlla M KaTOJHOE BOCCTaHOBJIEHUE
OKUCITTUTENS.

[Tpumepsl KOPpPO3UU B KUCIIOH cpelie U aTMOCHEPHON KOPPO3UH.

CKopocTb KOppO3UH.

3amuTa METauioB OT KOPPO3HUHU.

3alUTHBIE TOKPBITHS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

XVMHYECKNE UCTOYHUKH TOKA. |'albBaHUUECKHUI 2IIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XVMMHYECKNE UCTOYHHUKH TOKA. TOIMIMBHBIE DJIIEMEHTHI.

7. OneHOYHBIE CPeACTBA AJIsl POBECHUS IPOMEKYTOYHOM aTTecCTALMI
[IpomexyTouHass  aTTecTalds UMEET  LEJIbI0  ONPENEIUTh  CTENeHb  JOCTHUKEHHS

3allJTaHUPOBAHHBIX PE3YJILTATOB O6y‘-ICHI/I$I 10 JUCHUILIMHE 3a OHpC,Z[eJIeHHBII\/'I nepuon 06y‘-ICHI/I$I.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHHs] W OLICHOYHBbIC CPEACTBA JJIsl NPOBeICHHS

NMPOMEKYTOYHOM aTTeCTALMH:



CtpyKTypHBII
JJIEMEHT
KOMIETEHINH

IInanupyemsble pe3ysbTaThl

O1eHOYHBIE CPEICTBA
oOy4eHus e

OK-7
CIIOCOOHOCTBIO K caMOOpranm3anuu u CaMOO6paSOBaHI/IIO

3HaTh - OCHOBBl  JIOTUKH,  HOpPMHI | Ilepeuens meopemuueckux 60npocos

KPUTHUYECKOTO MOAX04a, OCHOBHI | 1. CoBpeMeHHbIE MOJI0KEHUS XUMUYECKONW TEPMOIUHAMUKHY.

METOAOJIOTUMA HAy4YHOTO 3HaHuSs, | 2. OCHOBBI XUMHUYECKOW KnHeTHKH. KaTanus.

¢dbopMbI aHaTTM3a 3. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHU IIPOLIECCOB B PACTBOPAX.

4. OCHOBHBIE 32aKOHOMEPHOCTH MPOTEKAHUS MPOLIECCOB B IUCIEPCHBIX CUCTEMAX.

5. 3aKOHOMEPHOCTH U HalpaBJICHUE MPOTEKAHUS OKUCIUTEIbHO-BOOCTAHOBUTEIIBHBIX IPOLIECCOB.
6. CoBpeMeHHbIE HAlPaBJICHUS PAa3BUTHSI DJIEKTPOXUMHUH.




VYmeTb

- 0000marp, aHATIW3UPOBATH W
OIICHUBATh MH(OPMAIIHIO;

- JIOTHYECKH BEPHO,
apryMEHTUPOBAHO M SICHO CTPOWTH
YCTHYIO U TUCBMEHHYIO PeUb

Ilpumepnvle npakmuyeckue 3a0anHus

1. OnpenenuTh ¢ KaKUMH M3 YKa3aHHBIX HI)KE BEIIECTB MOXET B3aUMOJICHCTBOBATh PAacTBOP
THAPOKCHIa Kaus: WoAoBojgopoaHas kuciora, xjmopua meau (II), oxcun yraepoma (IV), okcuna
ceunna (Il), ruapokcun amoMuHUsg, TUIPOKCUI aMMOHHUsA. COCTaBbTE€ YpPaBHEHHSI BO3MOKHBIX
pEeaKIHii B MOJICKYJIIPHOW M HOHHO-MOJICKYJISIPHOU opMax.

2. Ompenenure BO3MOXHOCTh BOCCTAaHOBJICHHs oOkcuaa sxeneza FeszO, yriepomom mpu
cTaHaapTHbIX yciaoBusx u temneparype 1100 K. Peaknus Boccranonenus FezOy4: FesOy) +4C ) =
= SFE(K) + 4CO(F)

3. TemneparypHbiii kKoddduimeHT peakuuu paBeH 2,5. Kak U3MEHUTCS CKOPOCTh PEaKIUU: a)
npu MoBkIeHHU TemmepaTypsl oT 60 1o 100°C; 6) nmpu oXIaKICHHH PEaKIMOHHON cMecH oT 50 10
30°C?

4. Tns oopatumoit peakuun FezOyk) + Hyry = 3FeO) + HoO(r 3anuiure BolpakeHHe KOHCTAHThI
paBHoBecust AH°, kIlx = + 69,8. Ilpennoxkute crnocoObl YBETUYECHUS KOHIICHTPAIMH MPOIYKTOB
peaKkIuu.

5. Ilpm mnpokanuBaHUM METAUIMYECKOTO THTaHAa oOpaszyeTcss Oemblii MOPOIIOK, KOTOPBII
pacTBOpsieTCST B KOHIEHTPUPOBAHHOW CEPHOM KHUCJIOTE€ U CIUIABJSIETCS CO IIeNoYblo. YTo
npecTaBisier coboit 3To coequHenne? Hamummmre ypaBHEHUS BCEX YKa3aHHBIX PEaKIUil.

6. CkoJIbKO MUUTIUTPOB 96%-HOro pacTBOpa CEpPHON KHCIOTHI C IUIOTHOCTBHIO 1,84 r/mi
notpelyercst Juist mpurorosyeHus 2 i1 0,25M pactBopa?

7. Kakme BemecTBA W B KaKOM KOJIMUECTBE BBIIETATCA mnpu mnpoxoxaeHuu 48250 Ki
aneKkTpudecTBa uepe3 pactBop xyopuna Mmapranina (11)? CocraBeTe cxemy 3J€KTposm3a ITOTO
pacTBopa.

8. ANIOMMHMI CKNenaH ¢ meablo. Kakoi ns meTannos 6yaeT KoppoamposaTb B cpese CepHOM KUCNOTbI
N aTmocdepe BAaXKHOro Bosayxa? CocTaBbTe CXeMbl 3NEKTPOXMMMUYECKON KOPPO3UN.




Bnanmets - HaBBIKAMM II03HABATEILHOH H Ilpumepnvie npaxmuyeckue 3a0anus
y4eOHOH JCATEIBbHOCTH, [TpoBecTu aHaW3 BIUSHUS KOHIICHTPAIIUU HA CKOPOCTh XUMHUUYECKOUN peakiuu
- HaBBIKAMH TOCTaHOBKM 1enH, | NapS,03 + H,SO, = S + SO, + NaSO4 + H,O mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
CIIOCOOHOCTBIO B YCTHOW  u |00pabOTKY TOJNYYEHHBIX JAHHBIX C HCIOJB30BAHHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
MMHUCBMEHHOM  PEeYd  JIOTMYECKH | TEXHOJIOTHH. Pe3ynbTaThl ONTOB MPECTaBUTh B BUAC TaOIUIIHI 1.
0(hopMUTE pe3ynbTaThl MBIIUICHUS Tabmuna 1
- HaBbIKAMHU TOWCKAa  METOJOB Howmep O6bem, M Konnentpanus Bpewms Cxopoctb
pellleHus IPAaKTHIECKHX 3a1a4 onbita | NayS,03 H,0O H,SO, Na;S;03, 107 | moseienus | peakium, 10,
MOJIB/JT MYTH, C 1
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
ITo narHBIM TaGIMUIEI 1 TOCTPOUTH TpadHK 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIIH
THOCY/Ib(aTa HATPUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio Na,S;0Os3, a Ha ocw opaAMHAT —
CKOPOCTh PEaKITUH.
Crenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIUU THOCYIb(haTa HaTPHs.
JIIK-1

HCIIOJIb30BATh OCHOBHBIC 3dKOHOMEPHOCTHU MATCMATHYCCKUX U CCTCCTBCHHOHAYYHBIX JUCIUIIIINH B HpO(beCCHOHaHLHOﬁ ACATCIBHOCTHU

3HaTh

- OCHOBHBIE XMMHYECKHE MOHITHA,
MMOJIOKEHHUS U 3aKOHBI;

- COBPEMEHHEIC HaIpaBIICHUS
pa3BUTHUS HAYYHBIX TEOPHIA;

- METOJBI  TEOPETHYECKOTO |
AKCIIEPUMEHTAIHLHOTO HUCCIIEIOBAHUS
B 00/1aCTH XUMHH

Ilepeuens meopemuueckux 6onpocos K zauemy:

1. OcHOBBl XMMHYECKOH TEPMOAMHAMHUKHU: CHUCTEMa, TEPMOJMHAMUYECKHE TMapaMeTphl
CUCTEMBI, PYHKIIMH COCTOSIHUS CUCTEMBI. [1epBbIil 3aKOH TEpMOIMHAMUKHY.

DHepreTuka XMMMUYECKUX MPOLIECCOB.

OHranbnus. 3akoH 'ecca u cieAcTBUS U3 HETO.

OHnTponus. YpaBHeHue bonpiiMana. Bropoii u TpeTuit 3aK0HbI TEPMOAVMHAMHUKH.

Ouneprus ['n66ca. HampaBieHus XMMHYECKUX IPOIECCOB.

Xumpnueckass kuHeTHka. CKOpocTh XuMudeckoi peakuuu. CpenHss U UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpupasi.

CKopoCTh peakuy U METOJIbI €€ PETyJINPOBAHHUS.

Bnusinue temnepatypsl Ha ckopocTh peakiuu. [Ipasuino Baut-I'odda.

OHeprus akTUBallMU. AKTHBUPOBAHHBIN KOMIUIEKC. Y paBHEHHE AppeHuyca.

lO KaranuzaTopsl 1 karanuTuyeckue cucteMbl. [ OMOTeHHBIH KaTanus.

11. KatanuzaTopsl ¥ KaTaIUTUYECKUE CHCTEMBI. | eTeporeHHbli KaTtanus.
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12. Xumudeckoe paBHoBecue. KoHCTaHTa XUMHYECKOTO paBHOBECHS.

13. Cmemenue xumuueckoro paBHoBecus. [punmmmn Jle [laTense.

14. PactBopbl. CriocoObl BeIpaKeHHsI KOHLIEHTPALIUK PACTBOPOB.

15. PactBopsb! 3nekTpoauToB. CTeNeHb U KOHCTAHTa 3JIEKTPOIUTUYECKON TucCoUMalnu. 3aKoH
pa3basnenus OcTBaib/a.

16. Inccoumanust KUCIOT, OCHOBAHHM, cojeil. AM(OTEpHBIE IIEKTPOJIUTHL.

17. PactBopumocTs. [IpousBeneHune pacTBOpUMOCTH. YciioBHe 00Opa3oBaHUS M PacTBOPEHUS
OCaJIKOB.

18. Jlucconmanust Boabl. loHHOE ipousBenenre Bosl. pH.

19. I'maponu3 coneii. CTeneHs M KOHCTaHTa THAPOIIH3A.

20. Jlucnepcupie cuctembl. Knaccudukanus. JinodpunsHbie 1 TM0(HOOHBIE KOJITOUIBI.

21. CtpoeHue KOJUTOUTHBIX YaCTHII.

22. Koarynsiius KOJUIOUIHBIX PACTBOPOB.

23. OKHCIUTENBHO-BOCCTAHOBHUTEIBHBIE CBOMCTBa BemecTB. Kiaccudukanus OKHCIMTEIHHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH.

24. DNeKTPOXUMUYECKUE CHCTEMBI. 3aKkoHbI Dapajes. DIEKTPOTHBIA TOTCHIIHAI.

25. N'anpBaHn4eckmii aemMeHT Jlanusis SAxkoou.

26. DIEKTPOXUMHUYECKUE CUCTEMBI: 3JICKTPOJIN3 paciuiaBoB. [IpruMeHeHue aIeKTposm3a.

27. DnexTponu3. AHOIHBIA M KaTOIHBIA MPOLECCH MPH 3JIEKTPoIu3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.

28. Koppo3zus. Buasl koppo3un. CriocoObl 3alUThl METAIIOB OT KOPPO3HH.

YMmern

- pemarb  pacuyeTHble  3aJauu
MIPUMEHUTENBHO K MaTepHany
IIPOTrPaMMBl;

- NPOrHO3UPOBATH  BO3MOXKHOCTH
IIPOTEKAHHUS CaMOIIPOU3BOJIBHBIX
IIPOLIECCOB B pa3IMYHbIX

XUMHNYECKHNX CUCTEMAX

Ilpumepnvle npakmuueckue 3a0anua 0na 3auema:

1. HammcaTh 53JI€KTpOHHBIE YpPaBHEHHs DSJIEKTPOIHBIX MPOIIECCOB, YpaBHEHUE CyMMapHOU
TOKOOOpa3yromeit peakuuu, BeIMUCIUT, DJ[C ranbBaHHMUECKOTO 3JEMEHTa, €CIU KOHIIEHTPAIUU
MOHOB METAJJIOB PABHBI: [AI3+]=0,001 MOJIB/II, [C02+]=0,1 MOJIB/JI.

2. Hanncath MOHHBIE U MOJIEKYJSIpHBIC YpaBHEHUS peakuuid ruaponusa coieit: KsPOy, NaySOq,
ZnC|2.

3. 3aKOHYUTH YpaBHEHUs peaklUii, HAKCaB UX B MOJIEKYJISIPHOM U MOHHOM opMax:

Al(OH); + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kanbius conepxkurcsa 478,8 v Ca(OH),. IlnotHocTs pacTBOpa
1,14 r/mn. Paccuuraiite: w(Ca(OH),); Cp; Cy; Cmy N(Ca(OH)) u N (H20); T.

5. CocTaBbTe ypaBHEHHS OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINNA:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

6. Hammcare 5JIEKTpPOHHBIE YpPAaBHEHMs DJIEKTPOAHBIX ITPOLIECCOB, YPABHEHUE CYMMAapHOW

TOKOOOpa3yromeil peakiuu, BeIYHCIUTh DJ{C ralbBaHMYECKOTO JJIEMEHTa, €CIM KOHIEHTPalUu




MOHOB MeTayuioB paBHel: [MN“"]=0,01 moms/i, [Au®"]=0,1 mous/1.

7. 3aKOHUMTH YpaBHEHHsI PEaKIIHii, HAKMCAB UX B MOJICKYJIIPHON M HOHHOM (hopMmax:
NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO,4 —.

8. HammcaTh ypaBHEHUS peakinuii THAPOJIM3a B MOJIEKYIipHOM U HoHHOM Buje: Aly(SO4)s, KCI,
Na,SOs.

9. Hamucath SJEKTPOHHBIC YpPaBHEHHUsS OJJIEKTPOJHBIX MPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3yromeil peakuuu, BoIYUCIuTh, DJ[C raibBaHUYECKOTO 3JIEMEHTa, €ClIM KOHLEHTpPaluu
WOHOB METAJJIOB PABHBI: [Zn2+]=0,01 Moib/1, [Cu*]=1,0 Mob/m.

10. Cynbdar amomuauns maccor 36,4 T pactBopuwin B 100 T Boasl. [110THOCTH MOTy4eHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hammcarp 57eKTpOHHBIE YpaBHEHHUS JJIEKTPOAHBIX IPOIECCOB, ypaBHEHHE CYMMAapHOMN
TOKOOOpa3yromel peakuuu, BeMUCINTE DJ[C rajqbBaHHYECKOTO 3JEMEHTA, €CIU KOHIICHTPAIHH
MOHOB METAJJIOB PABHBI: [Mn2+]=0,01 mous/11, [AgT]=1,0 Mob/m1.

12. 3aKOHYUTH YpaBHEHHUS PEAKIMi, HAllMCaB UX B MOJIEKYJISIPHOM M MIOHHOM BHJIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CI + KOH —.

13. Onpenenure TepPMOIUHAMUYECKYIO BO3MOXKHOCTH NpoTekanus peakuun CaOgy + 2 Cg =
= CaC; () + CO(r), AH; = 460 x>k ipu CTaHapTHBIX yCIOBHAX. Paccunraiite TemnepaTrypy Hadaia
peakiuu, ecaun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCjy)= 70 Jx/mons-K;
S(CO)=197 x/mons-K.

14. CoctaBbTe ypaBHEHUS OKUCITHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIU:

KMnQO4 + NaNO», + H,SO,4 —, CI‘Q(SO4)3 + Br, + NaOH —.

15. Onpenennte TepPMOIMHAMUYECKYIO BO3MOXHOCTD npoTekanus peakuu 2 Cly ) + 2 HO
=4 HClyy + Oz (1, AH; = 115,6 x/[)k npu cTaHIapTHBIX YCIOBHsX. Paccumraiite TemmnepaTypy
navana peakuuu, eciau S(Cl)=223 JIx/monb K; S(H,0)=189 JIxx/mons K; S(HCl)= 187 Ix/momns-K;
S(02)=205 Tx/monb K.

16. Hamucarp ypaBHEHHsI peakiiiii rHaposu3a B MosieKyssipHoM u woHHoM Buje: CrCls, NaNOs,
K2CO:s.

17. CocraBbTE YpaBHEHHUS OKMCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI:

K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHass peakius HporekaeT mo ypaBHeHHo H, ) + L n = 2 Hly. Hauvanpnas
KOHIIeHTpalus Bojgopoaa 2,1 monp/n, noga 1,5 monw/n. Bo CKOJIbKO pa3 M3MEHUTCS CKOPOCTH
peakumu, koraa npopearupyet 30% Bogopoma?

19. B 640 mn Boxsl pactBopuin 160 r xnopuaa xenesa (II). [ImoTHOCT MoTyueHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Omnpenenure TEPMOJUHAMUYECKYIO BO3MOXKHOCTb NMpoTeKaHUsl peakiu CS; () +3 Orpy=




=CO;, ( + 2 SO; (), AH, = -1075 /I npu craHmapTHbIX yciaoBusx. Paccumraiite Temmeparypy
Havana peakuuu, eciiu S(CSy)=151 [x/monb-K; S(02)=205 Tx/monb K; S(CO,)= 213 Jx/monb-K;
S(S0,)=248 JTxx/moab-K.

21. Peaxkuus uner no ypaBHeHuro: 2 Hy )y + Sy ) = 2 HyS). HauanbHas koHIEHTparus
BOJIOpOJIa 2 MOJIB/II, cepsl 1,5 Mo/, OnpeaenuTe BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIUU K
MOMEHTY, Korjaa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Ompenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTD NPOTEKaHUA peakuun 2 ZNS (o + 3 Oyp) =
=2 2n0 ) + 2 SO, (), AH; = -890 /I mpu cTaHIapTHBIX yClIOBUsAX. PaccunTaiite Temmeparypy
Hayana peakiuu, eciu S(ZnS)=58 Ix/monb K; S(02)=205 Tx/mons K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 JI:x/monb K.

23. HauaspHble KOHIEHTPAlMK UCXOAHBIX BewecTB B peakuuu: 2 SO ) + Oy () = 2 SO3 () OblIn
pasusbl 1,8 Monb/nm SO, 1 2,4 Moab/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,
korna npopearupyet 0,8 monb/n SO,?

24. B pactBope optodochoproit kumciaotel Maccor 1200 T m mmorHocThiO 1,153 /M
coaepxutcs 312 r H3PO,. Paccunraiite: o(H3PO,); Cy; Cox; Cmy N(H3PO4) 1 N (H20); T.

Bnaners

- HaBBIKAMH NPUMECHEHHS OCHOBHBIX
XAMHYECKHAX 3aKOHOB B
podecCHoHaAIbHOM IeATSIIBHOCTH;

- MPAKTUICCKIUMHI HaBBIKAMU
TEOPETUIECKOTO 51
IKCIIEPUMEHTAITLHOTO MCCIICIOBAHUS
B 00JIACTH XUMUHU

1. Jna peakuuu CHy () + CO; () = 2 CO () + 2 Hy (1) onpenenure BO3MOKHOE HAlpaBJICHUE
CaMOIIPOK3BOJIBHOTO TEUCHHS PEAKIHH IPH CTAHJAPTHBIX YCIOBHSX M IpH Temneparype T=927°C,
ecnu TemioBoi 3¢ ¢deKT peakiuu 0 3aJaHHOW TemmepaTypbl HE H3MEHHUTCA. YKaXKUTE: a)
BBIJIETISIETCSl WM TOTJIOUIAeTCs SHEPrHsl B XOJAE peakluu; 0) MpUYMHY HAWJIEHHOTO W3MEHEHUS
sHTpomnuu. PaccunTaiite TeMnepaTypy Hauana peakiuu.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIIECAYIOIIUX peaKIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HamnpaplICHHUE CMEIIEHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKUui: a) NPH MOHWKEHUH TEeMIIepaTyphl, €CIM JaBJI€HHE MMOCTOSHHO; 0) mpu
MOBBIIIEHUH JJaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CkoabKO MULTHUIMTPOB 96%-HOTO pacTBOpa CEpPHOUM KHUCIOTHI C TUIOTHOCTHIO 1,84 r/mi
notpebyercst 1uis npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cnenyromux coneit noaseprarorcs rupponusy: NapSiOs. Cu(NOs),. KBr?
CocTaBpTe MOHHBIE M MOJEKYJSpPHbIE ypaBHEHHUs THAPOJIM3a COOTBETCTBYHOIIMX coiyiell. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI TUX COJICH?

5. 3onb runpokcuaa mMaraus nonaydeH myrem cMmemuBanus 0,02 1 0,011. pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] MOTYYEHHOTO 30Ji1 W HAMUIINTE
bopMyTy €ero MUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIIKYILYIO CHIy M ONPEIEINTE HalpaBIEHUE CaMOIPOU3BOIBHOIO
MPOTEKaHUs pEeakUUu TMpU CTAHJAPTHBIX YCIOBUSAX, MHCIONb3ySd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX IoTeHInanos HJ + H;PO, — J, + H3PO3 + H,0.




7. IlpuBenute CXEMbI 3JCKTPOIHBIX IPOLECCOB W MOJEKYJSPHBIC YpPAaBHEHHS PEaKIIHid,
NPOTEKAIOIINX NPH IEKTPOXUMHYECKOI Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJI&KHOM Bo3ayxe. Omnpenenure yObUIb MacChl aHOJIa TIPU KOPPO3MH B KUCIOW cpene 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctapmia 0,01 r/4.

8. CocTaBbTE JIEKTPOHHO-UOHHBIC YPABHEHUS JICKTPOIHBIX MPOIECCOB (aHO WHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHE PEaKLIUH, IPOUCXOAAIICH pH dekTposnse pactBopa CoSOq,
Beruuciure pakTruyeckoe KOJMYECTBO METaIa, MOJIyYEHHOTO Ha KaToJIe TIPH JICKTPOIITU3E
Co(NOg)2, eciu 3JIeKTpOIIM3 MPOBOAMIIM B TeueHHH 1 4. Bbixoa MeTasuia o Toky coctaBui 85%.
VYKaXuTe BO3MOXKHBIC TPUYMHBI YMEHBIICHHS BBIX0JIa METAJIJIA 110 CPABHEHUIO C PACUETHBIM.




0) Ilopsaiok MpoBeAeHUsI MPOMEKYTOUHON ATTECTAIUM, OKA3ATe/IM U KPUTEPUU OLleHUBAHUSA:

[IpomexyTouHas arrecTanus MO JUCHUIUIMHE «XUMHUS» BKIIOYAET TEOPETUYECKHE BOIPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHS OOY4YalONIMMHUCS 3HAHUH, W TPAKTUYECKUE 3aJaHUs,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHU U BIaICHUH, MPOBOJIUTCS B opMe 3aUeTa.

3ayer Mo JaHHOW JUCHMIUIMHE IMPOBOAUTCS B YCTHOH (hopMe 1o OuieraM, KaXKAblil U3 KOTOPBIX
BKJIIOYAET 2 TEOPETHUUECKHUX BOMPOCa U OJIHO MPAKTUYECKOE 3a/1aHHUE.

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

«3auTeHo» - OOydYalIIUiCi JAEMOHCTPUPYET TOPOroBBId YpPOBEHb CHOPMHUPOBAHHOCTHU
KOMITETEHIIUI: B X0/€ KOHTPOJIbHBIX MEPONPHUATUIN JOMYCKAIOTCS OMIMOKHU, IPOSBISETCS OTCYTCTBHE
OTJIETIbHBIX 3HAHUM, YMEHUM, HABBIKOB, 00YYAIOIIUICS UCTIBITHIBAET 3HAUUTEIIbHBIC 3aTPYIHEHUS TTPU
OIIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX NEPEHOCE Ha HOBbIE CUTYAIIHH;

«HE 3aYTEHO» - 00y4YaroIIMiicd HE MOXKET IOKa3aThb 3HAHUS HAa YPOBHE BOCIIPOM3BEICHUS U
00BsicHEHUS] HHPOPMAIIMH, HE MOXKET IM0Ka3aTh UHTEJIEKTyallbHbIE HABBIKH PEIIEHUs TPOCTHIX 3a1a4.

8. YuedHOo-MeTOoAMYECKOEe H HH(POPMALIMOHHOE 0O0ecedyeHue THCIMTLINHBI

a) OcHoBHas JUTEpaTypa:

1. OcuoBbl xumuu: yue6nuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUL] UHOPA-M, 2014.-
560c.: - (Bwicmee oOpa3oBanme: bakamaBpuar). - ISBN  978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata o6pamenus: 01.09.2020). - Tekcrt:
3JIEKTPOHHBIN.

2. Komnsipa, JI. I'. Xumus : yue6noe nocodue / JI. I'. Konsana, JI. I'. Tapaciok ; MI'TY. -
Maruurtoropck : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (mara oOparenus: 01.09.2020). - MakpooObekT. - TekcT : 3IeKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

1. Mensunuk, H. JI. PactBopsl : mpaktukym / H. JI. Menguuk, 3. P. Mymiuna, O. A.
MumypuHa ; MarHUTOropckui roc. Texuuueckuit yu-T uM. I'. M. Hocosa. - Marnurtoropck : MI'TY
mm. I'. WM. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ turym. odkpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara o6pamenus: 01.09.2020). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

2. Mensnuk, H. JI. TucnepcHsie cuctemsl : npaktukyM / H. JI. Mensuuk, 3. P. Mynnuna,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yu-T uM. I'. 1. HocoBa. - Marauroropck :
MI'TY wum. T. WU. HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ Tturyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara o6pamenus: 01.09.2020). - MakpooOBeKT. - TEKCT : AIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

3. Komsima, JI. I'. OkucAWTENhHO-BOCCTAHOBUTEIbHBIE peaknuu. OCHOBBI JJEKTPOXUMHH :
yuebnoe nocodue / JI. I'. Konsana, 3. P. Mymiuna ; MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2015. - 58 c.
ni., TalJI. URL
https /Imagtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show dcatalogues/1/1121163/1
147 .pdf&view=true (mara obOpamenus: 01.09.2020). - MakpooObeKT. - TEKCT : DIEKTPOHHBIN. -
Nmeercs nedarHplil aHAIOr.

4, Mumypuna, O. A. Xumuueckas kuHeTHKa. COCTOSIHUE XMMHUYECKOTO PAaBHOBECHUSA :
npaktukyM / O. A. Mumtypuna, 3. P. Mynnuna, O. B. EpmoBa ; MarHUTOrOpcKHii roc. TEXHUYECKUN
yH-T uM. ['. . Hocoma. - Marautoropck : MI'TY um. I'. 1. HocoBa, 2019. - 1 CD-ROM. - 3armn. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara o6pamenus: 01.09.2020). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.
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5. Koposun, H.B. O6mas xumust: yde0. Il TEXHHYECKUX HAmpaB. W cren. By30B /H.B.
Koposun —9-e u3z., nepepad.- M.: Beicur. mk., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HETIOCPEICTBCHHBIH.

B) MeToauuyecKue yKazaHus:

1. Mumypuna, O.A. DHepreTuka XMMHYECKHUX IIPOLIECCOB: METOAMYECKHE YKa3aHUs K
na0opaTopHbIM paboTaM MO0 JUCHUIUIMHE «XHMHsA» A 0OydarolMXcs BCEX HalpaBICHUMN
MOJITOTOBKH U CHEIMaNbHOCTEH AHEBHOU (popmbl 0O0yuenus / O.A. Mumrypuaa; MarHuTOrOpCKHiA Toc.
texundeckul yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. K. Hocosa, 2016. — 11 c. —
Tekcr : HenmocpeICTBEHHBIM.

2. Komsama, JLI. Xwumudeckas TepMOAMHAMHUKA: METOAWYECKHE  YKa3aHUSA UL
CaMOCTOSITEJIbHOW paboThl 1O JUCHMIUIMHE «XUMMs» Uil OOy4aroIlMXCsl BCeX HalpaBlICHUI
MOJTrOTOBKM M crnenuaibHocTe Bcex (opm oOywenus / JLI'. Komsga; MarHutoropckuii roc.
texuudeckul yH-T uM. I'. M. HocoBa. — Marnutoropck : MI'TY um. I'. 1. Hocosa, 2020. — 18 c. —
Tekcr : HenmocpeICTBEHHBIN.

3. Konsina, JL.I'. CKOpOCTh XMMHUECKUX PEAKLMH U XUMHUECKOe paBHOBecHe: MeTtoauueckue
yKa3aHU K JJaopaTOpHBIM padoTaM MO JUCHUTUIMHE «XUMHES» IS 00y4aroIuXcs BCeX HapaBIeHUN
MOATOTOBKU U crnienranbHocTel Beex Gpopm od0ydenus / JI.I. Konsana, E.B. Tapaciok; Marautoropckuit
roc. rexuuueckui yH-T um. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2020. -8 c. —
TekcT : HenocpeCTBEHHBIN.

4. PonmonoBa, H.M. Xumnueckas kuHeTHMKa. XHMHUYECKOE pPABHOBECHE: METOAMYECKUE
yKa3aHus JUIs CaMOCTOATENbHOM paboThl MO AUCHUILUIMHE «XHUMHUSA» JUIs OOy4aroIIMXCsl BCEX
HANpaBJICHUH IMOATOTOBKH M CHEIHaIbHOCTeH Bcex ¢opm obOyuenus / H.W. Pommonora, A.IL
[TonomapeB; Marauroropckuii roc. rexuuueckud yH-T uM. I'. . HocoBa. — Marauroropck : MI'TY
uM. I'. Y. Hocosa, 2020. — 20 c. — TekcT : HenocpeACTBEHHbIH.

5. Uynposa, JI.B. PactBopbl: MeToauueckass pa3paboTka K J1abopaTOpHbIM paloTaM 110
JUCHUIUIMHE «XUMHS» 11 00yJaromMXcsl BCeX HalpaBiICHUM MOJTOTOBKU M CHEIMATIbHOCTEH BCEX
¢dopm o6yuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuii roc. Texunueckud yu-t um. I'. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : Henocpe1CTBEHHBIH.

6. Uynposa, JI.B. PacTtBopsl: Meroauyeckas pa3pabOTKa K CaMOCTOSITEIbHONH paboTe o
JUCHUIUINHE «XUMHS» A 00y4arolMXcs MO BCEM HANpPAaBJIEHUSM MOATOTOBKU U CIELHMATIBHOCTAM
Bcex (opm obOydenus / JI.B. Uymposa, O.P. Mymnuna, O.A. Munrypuna; MarHuToropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2017. — 26 c. —
TekcT : HenmoCpeICTBEHHBIN.

7. Konsga, JI.I'. KonmnouaHsle pacTBOpBI: METOAMYECKHUE YKa3aHUs K J1abopaTOpHOU paboTe 1o
TUCLHUIUIMHE «XHUMUS» A 00ydaromMXCsl O BCEM HAIPaBIEHHUSIM MOATOTOBKU M CIIEHUAIBHOCTSIM
Bcex (opm obOyuenus / JL.I'. Konsina, JI.A. bonbsiH; MarHUTOropckuii roc. TEXHUYECKUH YH-T UM. [,
N. HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 9 ¢. — TekcT : HEMocpenCcTBEHHBIM.

8. Komsama, JI.I'. OKUCIUTETHHO-BOCCTAHOBUTEIFHBIE PEAKIIMU: METOIMUYECKHE YKa3aHUS K
nabopaTopHoil paboTe MO IUCIUILINHE «XUMUS» A5 00YyYaIOIIMXCs BCEX HANpPaBICHUN MOATOTOBKU
u cnenuanbHocTel Bcex (opm oOyuenus / JL.I. Komsna, E.B. Tapactok; Maruutoropckuii roc.
texHnyeckuid yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2020. — 10 c. —
TekcT : HemocpeACTBEHHBIM.

9. Komsma, JLI. OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU M 3IJIEKTPOXUMHUYECKHE
MPOIIECCHI: METOIMYECKas pa3padOTKa K CaMOCTOSITEIBHOW paboTe s 0oOyJaromuxcsi Mo BCEM
HaNpaBJICHUsAM MOATOTOBKU M CHEIHAIBHOCTIM Beex (opm obyuenus / JL.I'. Konsna, E.B. Tapaciok,
3.P. Mymnnaa; Marautoropckuii roc. texuudecknid yH-T uMm. I'. 1I. HocoBa. — Maraurtoropck : MI'TY
uM. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HenocpeACTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TIPOLECCH: METOIWYECKHE YKa3aHus K
nabopaTtopHoit paboTe MO MUCHUIUIMHE «XUMHUS» JUIsI OOYYAIOIIMXCS IO BCEM HAaIMpPaBICHUSM
MOATOTOBKA W CIEIHUATBLHOCTSIM Bcex ¢opm oOyuenus / O.A. Mumypuna, H.U. Poamonosa;
Marnuroropckuii roc. Texuudeckuii yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. H.
Hocosa, 2017. — 13 ¢. — TeKCT : HemoCpeICTBEHHBIN.



r) [IporpammHuoe odecnneuenne u UHTEpHET-pecypceh:

IIporpammuoe odecnevyenue

Haumenoanue 110 Ne norosopa Cpox aeiicTsus
JIMIICH3UN
MS Windows 7 Professional(uis ;1557 18 o1 08.10.2018 11.10.2021
KJIaCCOB)
MS Office 2007 Professional Ne 135 ot 17.09.2007 0eccpouHo
7Zip cB00OOHO pactpocTpansemoe 110 OeccpouHo
FAR Manager cB000THO pacnpocTpansemoe [10 0OECCPOYHO
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Omnnaii-kypc «Kak xumus o0O0bsSCHSIET M HU3MEHseT OoKpyxarommit mup». - URL:

https://openedu.ru/course/msu/CHEMCW./ (nata obpamenus: 12.10.2019).

8. Poccwuiickoe obOpasoBanue. denepanpubiii mopran. - URL: www.edu.ru/ (mata oOpartieHus:

14.10.2019).

9. Otkpsitas xumust. - URL: www.chemistry.ru/ (nara obpamenus: 12.10.2019).

10. Xumnyeckass wuHpopmanmonHas cers. - URL: www.chemnet.ru/ (mara oOpamienus:
14.10.2019).

11. Caiit o xumuu. - URL: www.xumuk.ru/ (mata oopamenus: 14.10.2019).

12.

EnuHbIi mopTan HHTEpHET-TECTUPOBaHUs B chepe oOpa3oBanus. - URL: www.i-exam.ru/ (nata
obpamenus: 14.10.2019).

9. MarepuaibHO-TEXHU4YECKOE O0ecneyeHne M CUUIIIUHbI

MaTCpI/IaJ'IBHO-TeXHI/I‘-ICCKOC obecrneucHUe JAUCIHMITIIIMHBI BKIIFOYACT!:

Tun u Ha3BaHUE ayJUTOPUH OcHallieHue ayuTopun
YuebOusie AyJAUTOPpUU OJiA MMPOBCACHUA MyHLTHMCHHﬁHLIG cpeacTtBa XpaHCHUH, nepegayu n
3aHATHH JICKIITMOHHOT'O THIIA NpeACTaBJICHUA I/IH(l)OpMaIII/II/I

Yuebusie ayruTopun s nposeaeuus | OOOpyaOBaHUE IS BBITOIHEHUS Ja00PaTOPHBIX padorT,
na00paTOPHBIX 3aHATUN, TPYIIOBBIX H XMMHYECKast TOCY/1a, PEaKTUBBI,

WHANBUAYAJIbHBIX KOHCYJIBTAINMH,
TEKYIIETO KOHTPOJS U TPOMEXKYTOUHON

HaFJ'IH,ZlHI:Ie MaTCpHaJibl: Ta6J'II/II_[I>I, CXEMBbI, IIJIAKaThI.
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Tun u Ha3BaHUE ayAUTOPUHI OcHallleHue ayauTopumn

aTTeCTalnu

TTomemenus 11 CAMOCTOATENLHOM [lepconanbubie koMmmbioTepbl ¢ makerom MS  Office,
paboThl 00yJarOMUXCs
BBIXOJIOM B VHTEPHET M C JOCTYIIOM B 3JIEKTPOHHYIO

nH(OPMAIIMOHHO-00pa30BaTENBHYIO CPEAY YHUBEPCUTETA

Ilomerenus Jist XpaHeHHUs U Cremnaxu, ceribl st XpaHeHUS y4eOHOTO 000pyI0BaHUS
IpOoPMIAKTUYECKOTO OOCTYKUBAHUSA | MHCTpYMEHTH JIs peMOHTA Ta60paTOpPHOro 060PyI0BAHHS.

y4eOHOT0 000pyIOBaHHS




