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1. Ileain ocBOEHMSI AMCIUTIIIMHBI

[lensiMu OCBOEHMSI UCHUIUIMHBI «XUMUS» sBiIgeTcs (opMupoBaHHE (QyHAAMEHTAIbHBIX
3HAHUW B 00JIaCTU COBPEMEHHOW XUMHH, BKJIIOYAIOIIUX OCHOBHBIE IIOHATHUS, 3aKOHBl U
3aKOHOMEPHOCTH, OIMCBHIBAIOLIME CBOMCTBA XHMMHMYECKHUX COECIMHEHMI; pa3BUTHUE HABBIKOB
CaMOCTOSITENTbHONW paboThl, HEOOXOMUMBIX MJISi MPUMEHEHHS XWMHUYECKUX 3HAHUHM TPU H3Y4YCHHUH
CHELUAIbHBIX JUCUUIUIMH U JAJIbHEUIIEH TPAaKTUYECKON A TEIbHOCTH.

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

Huctunmmaa b1.b.11 «Xumus» BxoauT B 0a30Byr0 dacTh Oyioka 1 oOpaszoBarenbHON
MIPOTrpaMMBI.

JIst u3ydeHusi TUCHUILTMHBI HEOOXOAMMBI 3HAHUS, YMEHHs U BIIaJieHUs, CPOPMUPOBAHHEIC B
pe3yibTaTe MOJYYeHHsS CpeaHero (MojHoro) oOmero o0pa3oBaHUs IO JUCHUILIUHAM «XUMUSD,
«Dusukay, «MaTemaTHuKa.

3HaHUSA U YMEHUS OOYyYalolIUXCs, MOJYYCHHBIC MPU U3YyYEHUU AHHOW AUCIUIUIMHBI OyayT
HEoOXOMUMBI UM TpU  JajbHEHIIeM H3y4YeHWH TaKUX [AUCHUIUIMH, Kak «be3omacHocTb
JKU3HENEATEILHOCTH Y.

3 Komnerennuu odyuarmerocsi, gopmupyeMbie B pe3y/ibTaTe 0CBOCHHS AUCHMILNIMHBI U
IUIAHMPYeMble pPe3yJIbTaThl 00y4eHust

B pe3ynbrare 0cBOCHHUS TUCHUILUIUHBI «XUMHUSD» 00ydarOImUNCcs JOKEeH 001agaTh CleAyolei
KOMIIETEHIIUEH

CTpyKTypHBIH 3JIEMEHT [Tmanupyemble pe3yabTaTbl 00ydeHHs
KOMIIETEHIINH

OIIK-1
CIOCOOHOCTBIO MPEACTABIATh a/IEKBATHYIO COBPEMEHHOMY YPOBHIO 3HaHUI HayyHYIO0 KapTUHY MHpa
Ha OCHOBE 3HAHMSI OCHOBHBIX MTOJIOKEHHI, 3aKOHOB 1 METOJIOB €CTECTBEHHBIX HAYK U MAaTEMaTHKH
3HaTh - OCHOBHBIE XUMHUYECKHE TIOHITUS, TIOJIO)KEHUS U  3aKOHBI,
MO3BOJISIIONINAE TIPEICTABIATh JCKBATHYIO COBPEMEHHYIO HAYYHYIO
KapTUHY MHUDA,
- COBpEMEHHBIC HANIPABJICHUS PA3BUTHS HAYYHBIX TCOPHIA;
- METO/bl TEOPETUYECKOI0 U HSKCIEPUMEHTAILHOTO MCCIEeIOBaHUS B
00J1aCTH XUMUHU
Ywmerpb - pemraTh pacueTHBIE 33/1a41 MPUMEHUTEIHFHO K MaTepHalTy MpOrpaMMBI;
- TPOTHO3UPOBAaTh BO3MOXKHOCTb MPOTEKaHHUS CaMOIPOM3BOJIBHBIX
MIPOIIECCOB B PA3IMYHBIX XHMUYECKHX CHCTEMAaxX
Brnanets - HaBbIKaMH NIPUMEHEHHS] COBPEMEHHBIX XUMHUECKUX 3aKOHOB M TEOPH
B IpoeccroHabHO 1eATeNbHOCTH;
- MPaKTHYECKUMH HaBBIKAMHM TEOPETHYECKOT'O M IKCIEPHUMEHTAIBHOTO
WCCIICIOBAHMSI ISl aJeKBaTHOTO NPEACTaBICHUS HAayYHOW KapTHHBI
Mupa

4. CTpyKTYpa M coiepKaHue QU CUUILIHHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHBIX enquHuilbl 108 akas. 9acos:
- KOHTaKTHas paboTta —52,8 akaj. 4acos:
- ayauTopHas padbora — 51 akajn.gaca;
- BHeayauTopHas — 1,8 akazg.uaca
- camocTosiTenpHas pabora — 55,2 akam.yaca.
dopma aTTecTaluy — 3a4eT
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1. Xumuueckasi TepMOJMHAMUKA 2 6 4/21 8 |- oopmnenue oTyeTa no [3amura JsabopatopHoir padotsl.|OIIK-1
nabopaTopHoii padore; HomamHee  3amanue  Ne  1.|-3yB
- pemieHue gomaiHero 3aaanus Ne 1; | TectupoBanue.
- CaMOCTOSITENIbHOE U3yueHHe
yueOHOW U HAyYHOU JIUTEPaTYpBhl.
2. XuMnyeckasi KHHETHKA 2 4 2 7 |- oopmienue oTyeTa no|3ammra nabopatopHoit pabotsl.|OIIK-1
nabopaTopHoO# paboTe; Homamnee  3amanue Ne  2.|-3yB
- pelieHue gomarnHero 3ananus Ne 2; | TectupoBanue.
-CaMOCTOSITEIbHOE M3YUYCHUE YICOHOMH
Y HAYYHOU JIMTEPATYpPHI.
3. PactBOpEHI 2 8 421 | 10 |- oopmnenne oTyera no|3amura JabopatopHoi padotsr. |OIIK-1
nabopaTopHoii padore; HomamHee  3amanue  Ne  3.|-3yB
- pemenue gomMamnHero 3aganus Ne 3; | TectupoBanue.
-CaMOCTOSTENbHOE U3YUYeHUE Y4eOHOMH
Y HAYYHOU JIUTEPATYPBL.
4. luciepcHbIe CUCTEMBI 2 4 2 6 |- odopmiieHne oTyeTa no (3amura nabopatopHoi pabdoTsl.|OIIK-1
nabopaTopHoii paboTe; Tectuposanue. -3yB
-CaMOCTOSTEIbHOE U3YUYeHUE YUeOHOMH
Y HAy4YHOH JIUTEPATYPBI.
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5. OxucnurensHo-| 2 4 2 6 |- oopmnenne oryera no|3amura nabopatopHoit pabotsr. |OIIK-1
BOCCTAHOBUTEJIBHBIC MTPOIIECCHI nabopaTopHoii pabore; JHomamHee  3amanue No  4.|-3yB
- pemieHue gomaiiHero 3ananus Ne 4; | TectupoBaHue.
-CaMOCTOSITEIbHOE M3YYCHUE YUCOHOMH
Y HAYYHOU JIMTEPATYPBI.
6. DIIEKTPOXUMUYECKUE CUCTEMBI 2 8 321 | 18,2 |- odopmiieHue oTuyera mo |3amura JaboparopHoit pabdotsl. |OIIK-1
nabopaTopHoOi pabdoTte; Homamnee  3amanue Ne  5.|-3yB
- pemenue gomarnHero 3ananus Ne 5; | TectupoBanue.
-CaMOCTOSITEIbHOE M3Y4YCHUE YICOHOMH
Y HAYYHOU JIUTEepPaTypHI.
HToro 3a cemecTp 2 34 |17/6M | 55,2 3auyer
HToro nmo fucuunjinHe 2 34 |17/6M | 55,2 3auer




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

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

Jlexuuu npoxoAsaT Kak B HMH(pOpManMOHHOW (opme, riae MMEEeT MECTO IOCIeI0BATEIbHOE
U3JIO)KEHUE MaTepuasia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaIbHBIMU CPEICTBaMU, TaK U B (opMe JeKuuii-Oecepl WM Auajiora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMKA, TAE€ TEOPETUYECKUU
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJIsi CAMOCTOSATEIbHOIO U3YUEeHHUSI, s IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT [0 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[ToMuMO 53TOr0 B JIEKIMHU MOTYT HCIOJIB30BAThCA DJIEMEHTHI MPOOIEMHOIO H3JI0KEHHUS.
[IpoGnemHas JeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMbI, KOTOPYIO B XO/1€ M3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs NpeACTaBiseT COOON 3aHsATHe, Mpeanojararomiee
MHUIMUPOBAHHOE TMIpENo/iaBaTeyieM TMPUBICYCHHE AayAUTOPHUH K pPEHICHUIO KPYIMHOM HaydHOMU
npoOJeMbl, pPacKpbIBa€T BO3MOJXKHbIE IIYTH €€ pEIIeHUs, I10Ka3blBa€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 Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojJaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPBIA MO3BOJISIET Hanbosee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOydeHHs 4Yepe3 IOCTaHOBKY IpOOJIEM C IOMOIIBIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOT'O U PEaIbHOr0 3KCIIEPUMEHTA, YTO J1a€T BO3ZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHOH — 00pa30BaTEIbHON  TEXHOJIOTHH
MIPOBOAATCS JIEKLIMU-BU3YAIU3AIMK, B XOJE€ KOTOPBIX H3IIOKEHHE TEOPETUYECKOTr0 MarepHualia
COIIPOBOXKAAETCS MPE3CHTAIIMEH.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcs: B Xo/ie JabopaTOpHBIX padoT, B X0/1€ KOTOPbIX ydeOHas
paboTa MPOBOAUTCS C peaJbHBIMH XUMHYECKMMM BenlecTtBamu. Ha maOopaTopHbIx paboTrax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAMBUAYAJIbHBIE 3aJaHus 1O npoiaeHHoN TteMme. IIpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO TMPEABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoi padoOThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIOIyCKa CTYAEHTOB K JlabopaTropHOW 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 CBsI3ed MEXAY KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3aMMOOOy4eHus (mapHylo paboTy) Tpex BHUIOB: CTaTMuYeckas Mapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMeEIIas ee ¢ TEXHOJIOrMeld MOAYIbHOTro 00y4eHus. BHINOIHUB SKCIEPUMEHT,
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. CamocrosiTenabHas paboTa o0ydaromuxcs
BKJIFOYAET B ce0s camble pa3HoOOpa3Hbie (OpMBI yueOHOUM ACSITEIBHOCTU: BBIMOJHEHUE JOMAITHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX pPadOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHHUTENBRHOTO MaTepuajga Mo yuyeOHMKaM M IMOCOOHusM, YTeHHE M MpopaboTka
HAay4YHOH nuTeparypsl B OHONIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTra oOydaroUIMXcsi JOJDKHA OBbITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOr0 MaTepuaia, M3JI0KEHHOIO INpenojaBaTesieM, Ha MPOpadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENTbHOE M3YY€HHUE, Ha TMOATOTOBKY K JIaOOpPaTOPHBIM 3aHATHUSAM, BBIOJHEHHE JOMAIIHUX
3aJJaHu# U MOJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTENILHOMY KOHTpouo. [loMrMo 3Toro, obydaromuecs
MPEJCTABISAIOT PE3yAbTaThl CBOCH CaMOCTOSATEIbHOM pabOThI B BUJIE MTPE3CHTALIHI.

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



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHnN pyOEIKHOTO U 3aKITFOYUTETLHOTO KOHTPOJISI OCHOBHBIMU 33J]a4aMU, CTOSITUMH
nepeJ MperojaBaresieM, SBISIOTCA: BBIIBICHHE CTENEHH MPaBHWJIBHOCTH, 00beMa, TNTyOWHbI 3HAHUIA,
YMEHHUH, HaBBIKOB, IIOJYYEHHBIX IIPU M3YYEHUHU Kypca Hapsgy C BbBIIBICHUEM CTEIICHU
CaMOCTOATEJIbHOCTH B IPUMEHEHHUH TOJIyYEHHBIX 3HAHUH, YMEHUI U 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 TAKOW CHOCOO
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JII000€ BpeMs IPOUTHU TECT, MPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B nononHennn x Kypcy «XuUMHM» OOydYarOUIMIiCS MOXET HPOMTH B AUCTAHIMOHHON (opme
oHJIaH-Kypc «Kak Xumusi oOBSCHIET U U3MEHsIET OKpyKaromuii Mup». Kypc cocrout u3 10 nexiuii.
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 MHP: KaK YCTPOEHBI BEIIECTBA, MOYEMY M KaK HMAYT XMMHUYECKHE PEaKIUH, 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 3aJaHUW C aBTOMATU3UPOBAHHOW IMPOBEPKOMU
pE3yNbTaTOB U TBOPYECKUX 3aJaHHUI ¢ MOcCienyrimuM oOcyxkaeHuem Ha Qopyme. Kypc sBusercs
001eo0pa3oBaTebHBIM, HE TPEOYeT CrIeUaIbHON MOArOTOBKH U PACCUNTAH Ha IHUPOKYIO aAYAUTOPHUIO
cllyliaresei, B MepByl0 odepeb 00yJarommXxcs HEXUMUYECKUX BY30B U (DaKyJIbTETOB M JIIOJCH, 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.

AymuTOpHass caMOCTOsITeNbHAash paboTa OO0yYaroImUXCs MPEIroiaraeT MpOXOXKICHHE
TECTUPOBAHUS M0 KaXAOMY pa3feny JUCHHUILIMHBL. TecThl BKIIOYAIOT TEOPETUUECKUE U MTPAKTHIECKHE
3aJlaHusl, OTBETHl HAa KOTOpble TPEOYIOT TINyOOKOro NOHMMAaHHUS H3Y4YEHHOIo MaTepuana. TecTsl
MIOCTPOEHBI €IUHOOOPA3HO: K KaXKIOMY BOIPOCY MpeajaraeTcsi YeThlpe BapuaHTa OTBETOB, CpelIu
KOTOPBIX OJUH WM HECKOJIBKO TpaBWILHBIX. OOpaboTKa pe3ysbTaTOB OCYIIECTBISICTCS IyTeM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYIECTBO 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 0aim, a BOCBMOE, IEBITOE U JIECATOE 3aJaHusa — B 2 Oaa.

TecT 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. Tlepsslii 3ak0H (TIEpBOE HAYAJI0) TEPMOJIMHAMUKHA MaTEeMAaTHUECKH 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/RT)
06) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBITNS PEAKIIMOHHOW cucTeMbl noBbimaercs (AH > 0)
0) TermoBoit a3 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 H,= NH3 , AH = — 46 K]Ix/moib
06) H,+4/2 0,=H;0, AH = -242 K]I»/Mo1b
B) 1/2N,+1/20,=NO , AH =90 K]I>x/moib
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 MeaH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
8. Hnmsa peakmmu  NiO oy + C (pagury = Ni  + CO (. Onpenennre BO3MOXXHOE HallpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS pEeaKIIMK MIPU CTaHAAPTHBIX YCIOBUAX U Ipu TemnepaTtype 627°C.

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

B otBere ykaxure 3HaueHUs sHepruu ['mbOca mpu cTaHIAPTHBIX YCIOBHSX, NPH TeMIepaType
627°C n TemmepaTypy Hadajla peaKkIiu

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 (@) AH<O
MOJKET CaMOITPOHU3BOJIEHO IMPOTEKAThH
a) B IPSIMOM HaIIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIeHUHU T') HE 3HAI0

XuMnyeckass KHHETHKA

B Tecrax mo teme «XuWMHUeckas KUHETHKa». IEPBOE, BTOPOE, TPEThE, YETBEPTOC H IISITOE
3amaHusa oneHuBaroTcd B 0,5 Oara; mecroe, ceApMOE, BOCBMOE, OEBITOE M JecAToe — 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 KHHETUKA

2. CKOpOCTh XUMHUYECKON PEaKLUH — 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 OKOHYAHUS 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 COoCcyAa

5. CocrossHue  XHMHMYECKOTO  paBHOBeCHS  OOpaTUMBIX  IIPOLIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMH IIPOIYKTOB peakuu

0) SHepruei aKTUBHU3aAIUU

B) KOHCTAaHTOI paBHOBECHS

6. Kak 3anuceiBaeTcs BbIpakeHUE AJI1 CKOPOCTH peaKluu

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

a) V =Kk[NOJ'[H.,0] 6)V =k[NH3][0;] B)V =Kk[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 IMokas3bIBaeT 3HAYCHHE TEIUIOBOTO 3 dekTa peakunn?

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) PK30TCPMHUECKAs PEaKIUs

0) SHIOTEepMHUUECKAs PEaAKITUS

B) pEaKIUs OMUCHIBACT COCTOSIHUE PABHOBECHUS

10. PaBHoBecue peakmuu Fe 30 4 +4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTcs BICBO.

a) IPY IOHMW)KEHUH TeMIIepaTypbl

0) TIp1 TOBBIICHUH TEMIIEPATYPBI

B) MY MTOBBIIICHUH JIaBJICHUS



11. Jna peakuun Cyy) + 2 H 5 ) = CH 4 () Ipu HekoTOpoO# TemiepaType KOHCTaHTa PaBHOBECHS
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 IIecToe 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 (I11I) cnegyer

1) 106aBHUThH COSHYIO KUCIIOTY

2) 100aBHUTH IIEIOYD

3) pa3zbaBuUThH pacTBOP BOMOM

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM U3 TUApOCyidbpaTa KajlblUs MU BOJbI, CyMMa
KO3 QHUIIMEHTOB B ypaBHEHUU HEOOPATUMOM M CCOLMAIIMN PACTBOPEHHOIO BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBOpHMOCTh OKcamara cepebpa paBHa 3,27-107 1/ 100r HO. 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) osnexrponus 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 CHCTEMBbI

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

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 KOATyJALUIO KOJJIOWJA, YACTHIBI KOTOPOIO HMEIOT
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
oOpa3yercs 3016 cynbdara cBunna (I1). K xakomy anekTpoay MHOMKHBI TepeMenaThCsl YaCTHIIbI
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 100aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xnopuaa xanus; B APYTyrO —
18,7 mn 0,001H pactBopa ¢ochara nHaTpus. Berumcnure mOpor KOarymasiud KakJIOTO
AIIEKTPOIIUTA.

OKHCAUTETbHO-BOCCTAHOBHUTEIbHBIE mpoueccohl

B tecrax nmo teme «OKHCIUTENHbHO-BOCCTAHOBUTENIBHBIE MPOLIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHus onleHuBaroTcs B 0,5 O6anna; mectoe — B 1 6amr; ceapmMoe U BOCbMOE — B 2
Oamta, a qeBsToEC — B 2,5 OajioB.

Tecr Ne 1

1. OKHCIHUTENB — 3TO aTOM, MOJIEKYJIa WIIA HOH, KOTOPBIH ...
1) yBenMuHMBAET CBOKO CTEIICHb OKUCICHUS
2) TPHUHUMAET SJIEKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. TIporiecec BOCCTaHOBICHUS MMEET MECTO B CIyYae, KOrja ...
1) HelTpagbHBIC ATOMBI IIPEBPAIIAIOTCS B TOJIOKUTETbHO-3aPSHKEHHBIC HOHBI
2) TOJIOXKUTEIBbHBIN 3apsi/] NOHA YMCHBIIIASTCS



3) OTpHLATENBHBIH 3apsi/1 HOHA YBEIHYHBACTCSI
3. U3 npencraBieHHbIX HUXE peakunii K OBP nucnponopuroHnpoBaHus NpUHAIJIEKHUT ...

1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBHTEIISIM OTHOCSITCS ...
1)  mertauibl, BOAOPO, YIIEpOI
2)  aKTHBHBIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOMAIINECS B CPEIHEH YaCTH TEPHOANICCKON CHCTEMBI
5. CterneHn OKUCIIEHUs KUCIOpOo/ia a) B Bojie U 0) B MEPOKCHIE BOJIOPOIa COOTBETCTBEHHO PABHBI . ..
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanusi B OBP, npoTekaronux B KHUCJION cpejie, BOCCTAaHABIUBAETCA JI0 ...
1)  xarnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcupaa maprania (1) MnO
7. B peakuum, npotekaromieii mo cxeme Cr,Sz; + KNO3 =2 K,CrO4 + K;SO4 + NO okuciieHuro
MTOJIBEPTarOTCSI CICAYIONTUE SJICMCHTHI ...
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 KMnO4 + 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 4eTBepToe 3a1anusi— B 1,5 Oasuia; mecroe u cenpbmoe — B 2 Gasuia.

Tect Nel
1. DaexTpoaHBIN MOTEHIIMAN ONIPEAETISIOT 110 YPABHEHHUIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmyeckoro siementa Mg|IMgSO,||CuSO4|Cu mpu craHmapTHBIX
YCIIOBHSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue nmpoaykTel 00pa3yroTcsi Ha KaTo/e TPH JIEKTPOIU3e pacTBopa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) xucnopon
4. Ykaxute cyMMy KO3 GHUIIMEHTOB B YpaBHCHHUH dJICKTpOIn3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8



5. Kakas W3 IpHUBEICHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMH  MPOTEKaeT
CaMOTPOM3BOJILHO B MPSIMOM HarpaBJICHUU?
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 CXEMBI OAIIEKTPOAHBIX IMPOLECCOB W MOJEKYISPHOE YpaBHEHUE pEaKIuH,
HPOTEKAIOUICH MPH AIEKTPOXUMHYECKONH KOPpO3uH rambBaHonapsl Zn|M@ B CEpHOKHCION
cpexne. B orBete ykaxkure cymmy K03 (pHUIIMEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BHreaynutopHash camocTosiTesIbHas paboTa 0OYUYaIOIMXCS OCYIIECTBIISIETCS B BUIC HU3YyUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOIEMY pa3jieily ¢ MpopaboTKoN Marepuana; opOpMIICHHS OTYETOB IO
71a00PaTOPHBIM padOTaM U BBITOJIHCHHS JOMAITHUX 3a/IaHUH.

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

Jlomamuee 3aganue Ne 1
1o TeMe «XUMHYeCKAasi TEPMOTUHAMHUKA»

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

3amaga Nel

Hus peakumn CHy ) + COy (n = 2 CO () + 2 Hy () ompenenure 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 PHEpPIus B XOJA€ peakuuu; O) NpUYMHY HaAMJIEHHOrO W3MEHEHMsI SHTPOIHH.
PaccunraiiTe TeMepaTypy Hadana peakyH.

3amaga Ne2

Beraucnure temnoBoit addext peakuun: CaCs ) + 2 HoO(ry = Ca(OH); () + CoHos (1), moms3ysicy
CTaHJAPTHBIMH TEIUIOTaAMU 00pa30BaHMs pearupyronmx BemecTB. CKOJIbKO TEIJIOTHI BBIACIUTCS WU
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
Peaknus mporekaer no ypasaenuto: O, ) +2 CO = 2 CO; (. HavanbHble KOHLEHTpanuu
pearupyromux BemectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Monb/1. Bo ckoabko pa3 H3MEHHUTCS
CKOpOCTh NpsAMOW peakuuu, korga mnpopearupyeT 30% CO? Bo CkoIBKO pa3 U3MEHSTCS CKOPOCTH
MPUMOHN ¥ 00paTHOM peaKiuu, €CIU YBEIHYUTh JaBJICHUE B CHCTEME B JiBa pasza?
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
temnepatype 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), ecnu paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOLIHMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Mon/m.
3amaua Ned
Jus peaknuonnoit cucremsl: CO y + HyO oy = CO2 (y + Hy () HavanbHbIE KOHLEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/1. Onpeaenute KOHIEHTPALUN BCEX BEUIECTB 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
TEMIIEpPaTyphbl, €CIH JaBJCHHE IOCTOSHHO, O) MpU TOBBIIIEHUH MAaBJICHUS, €CIU TeMIepaTrypa
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 Bojbl ciienyeT pactBoputh 1351 SNCl, anst mosmydenus 3M pacTBopa xjiopuaa
onoBa (I1) ¢ mnotHocThIO p = 1,405 T/™MN?

PaccuuraiiTe: a) MaccoByr OO0 BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
AKBUBAJICHTA; B) MOJISLTLHOCTH; T') TUTP; 1) MOJBHYIO JIOJIO BEIECTBA 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 MO JABa MOJIEKYJSPHBIX YPABHEHHSI pEaKIUi K CIEIYIOIIUM HOHHBIM:

Ba® + CrOs* — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn*" +H,S



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

3amaga NeS

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

3amaua Ne6

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

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

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 OKHUCIHTEIBHO-BOCCTAHOBHUTEIBHBIX PEaKIUH.

VYKaxuTe TUN KaXXI0H peaklvu.

PaccuuTaiiTe 3JEKTPOJIBMXKYIIYIO CHJIY U OINPEACIUTE HAMpaBICHHE CaMOIPOU3BOJIBLHOTO
MPOTCKaHMs TEPBOM PEAKIMU TPU CTAHIAPTHBIX YCIOBHSIX, HCIIOJB3YS 3HAUYCHHUS OKHCIHTEIBHO-
BOCCTAaHOBHUTEJBHBIX ITOTEHIIHAIOB:

HJ + H;POs — J, + H3PO3 + H,O

HNO, — HNOs; + NO + H,0

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

NH;ReO, + H, — Re + NH3; + 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

Jlausl 7B OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mapel: KNO;, KNOjs; u Pb(NOs);, PbO..
[Tonp3ysich TaOMUICH CTaHIAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIIHAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakunud B ykazanHoi cpeme (HNO;3). Paccuwmraiite 3HaueHHe
AJIEKTPOJBKYILEH CHIIbI PEAKIUH.

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

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

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

ypaBHEHHE TOKOOOpa3yIoIlel peakiiy, MPOTEKaIoIield Mpu paboTe raJbBaHUYECKOTO JIIEMEHTA
Co/Co(NOs); // AI(NOg3)s/Al. Paccuunraiite D/IC (E) raqpBaHUYECKOro 3JIEMEHTA MPHU CTAaHIAPTHBIX
YCIIOBUSX.

[IpuHSAB MOTEHIMAI aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUMUTANTE KOHICHTPAIIUIO
KaTHOHOB MeTajllla B KAaTOIHOM pactBope, npu kotopoid IJIC ralbBaHHMYECKOrO »BJIEMEHTa
ymensiutes Ha 0,02B.



3amaga No2
IIpuBenure CXEMBl DJIEKTPOAHBIX IIPOLIECCOB M MOJIEKYJISIPHBIE YPaBHEHHsS DPEaKLUU,

MPOTEKAIOIINX MPH AJIEKTPOXUMUYECKON Koppo3uu ranbBanomapsl Co/Ni: a) B kucimoii cpezae; 6) BO
BJIQKHOM BO3/yXe.

Onpenenute yObUIP MacChl aHOJA MPH KOPPO3MH B KUCIIOW cpele 3a 20 MHH, €ClM CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3agaya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPaBHEHUS OJIIEKTPOJHBIX IPOIECCOB (aHOI WHEPTHBIA) U
MOJICKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOISIIEH MTPH AIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

Bbruucnure QakTHuecKoe KOJIMYECTBO MeETajlla, MOJYYCHHOTO Ha KaTojAe IPH SJICKTPOJIU3e
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.

KoHTposbHbIe BONPOCHI 110 TeMaM
KoHnTpoJibHbIe BOPOCHI 0 TeMe «XUMUYeCKasi TEPMOTUHAMMKA»

OCHOBBI XMMHUYECKOIN TEPMOJMHAMUKHU: TOHSITHE CUCTEMBI, BU/IbI CUCTEM.
TepmoauHaMudeckue napaMeTpbl U QYHKIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

I[TepBblii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

DOHTANBNMUA KaK (PYHKIUS COCTOSHUS CUCTEMBI. DHTANbBINS 00pa30BaHMsI BELIECTBA.
TennoBoit 3¢ddexr xumuyeckodt peakuuu. DakTopsl, BIMAOLIME Ha TemaoBoil 3¢ddekt
XAMHUYECKON PEaKIUU.

Tepmoxumus. 3akon ['ecca.

Crnencrsus u3 3akoHa ['ecca.

OHTponUs Kak (PyHKIUS COCTOSIHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuil 3aK0H TEPMOJUHAMUKH.

12. Dueprus ['n60ca.

13. HanpasieHue caMOnpoU3BOIBHOIO MPOTEKAHUS XUMHUECKUX PEAKLINH.

oo

© N

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

Xnmuyeckas KnHeTuka. CKOpoCcTbh XMMUUYECKOM peaKLUU U METOABI €€ PETYIUPOBaHUS.
BinustHue KoHIIEHTpaIMU Ha CKOPOCTh XMMUYECKOHN peakInu (3aKOH JEeHCTBYIOIUX MacC).
Bausinue Temmneparypsl Ha CKOpoCcTh xuMHueckoit peakuun. [Ipasuno Bant — I'odda.
Teopust aKTUBHBIX CTOJIKHOBEHH AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexoTHOro KOMILIEKCAa. DHEpreTHYecKas JuarpamMmma.

Kpusast MakcBenna — bonbsiimana. DHepreruueckuii 6apbep.

Karanutrnueckue cucTeMsl.

BiistHue karanusaropa Ha CKOPOCTb XMMHUYECKON pPEeaKIUu.

0. T'OMOTeHHBII U TeTePOTEHHBII KaTan3.

1. KonebarenbHble peakluy.

12. Xwumunueckoe paBHOBecre. OOpaTuMbIie M1 HEOOPATUMBIC PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

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

15. BnusHHE KOHIIEHTPALUH, JaBICHUS U TEMIIEPATYPHI.

16. ®da3oBbie paBHOBECHS.

17. ®a3oBble 1uarpaMMsl 151 OJHOKOMIIOHEHTHBIX CUCTEM.

RROoOo~NoO~WNE

KonTpoJubHbie Bonpockl o Teme «PacTBopbn»
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10.
11.
12.

13.
14.
15.
16.
17.

ROoo~NoOT~WNE

NG~ WNE

0.
11.
12.
13.

ITonsTue pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.

PactBopbrl. CniocoObl BbIpa)keHHsI KOHILEHTpPALMUM pPacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTpAIYs, MOJISIpHAsE KOHIICHTPAIMsl SKBUBAJICHTA, MOJIbHAS J10J1s1, TUTP).

KonnuratuBHbie cBOMCTBa pacTBOPOB. M eanbHblid pacTBOp.

3akonbl Payns: I (toHomeTrpuueckuit) u 11 (30yTHOCKONAYECKUN U KPHOCKOITUIECKHIA ).

OcMmoc. Ocmotnueckoe napieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

HNonHast Teopust KUCIOT U OCHOBaHMI AppeHuyca. OCHOBHbIE NMOHATUS U IOJOKEHUS TEOPHUH
Appennyca.

Hucconmanusi KUCJIOT, OCHOBAaHUM M COJEH C TOYKH 3pEHUS] MOHHOW TeOopuu AppeHuyca
(mpumepsr).

Crenenp quccounanuyl. CUabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Jucconumanus ciadbix 31MeKTpoiauToB. KoHcTaHTa Arccoruaim.

3akoH pa3basienus OcTBanb/a.

Peakunu moHHOTO 0OMEHA MEX]y AJIEKTPOJIUTaMU (Ha MpUMeEpe peakiiuii oOpa3zoBaHus caaboro
AJIEKTPOJINTA, OCAJIKA U ra3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

Honnoe npousseneHue Boabl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKA3aTENu.

I'upponus coneit. Tumsl TUAPOIU3A COJIEH.

KonunuecTBeHHbIE XapaKTEPUCTUKH NIPOLIECCa THIPOIU3A.

@akTOphl, BIUSAIOIINE HA IPOLIECC TUAPOIU3A.

KoHTpoJibHbIe BONpockl 1o TeMe «/lucnepcHblie CHCTEMbI»

I'ereporennsle cmecH. JlucniepcHbIE CUCTEMBI.
JucnepcHocts. Knaccugukanuu AucrepcHbIX CUCTEM.
Konnouansie pactBopsl. JInopuiisHbie 1 110()OOHBIE KOJIIOUIBI.
CrniocoOblI nosty4eHus KOJUIOUIHBIX PACTBOPOB.

CtpoeHne KOJUTOUIHBIX YacTHLl.

IIpaBuno ®dasuca — [leckona.

Y CTONYMBOCTD KOMIOUAHBIX cucTeM. CTaOMIN3aTopBhI.
Koarymnsiuust nuo@uiibHbIX U JIMO(GOOHBIX KOJIOUIOB.
CenumeHnTanys KOJUIOUIOB.

Koarynsiuust KoJUIOUIHBIX paCTBOPOB 3JIEKTPOIUTAMH.
[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocoOOHOCTb.
OnTHyeckre CBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTtposabHbie Bonpock 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbIE
MPOLECChI»

OCHOBHBIE TOHATHS TEOPUHU OKHUCIUTEIIBHO-BOCCTAHOBUTEIHHBIX PEAKIIUM.
OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BEIICCTB.

Baxxneinne oKUCINTEIIN 1 BOCCTAHOBUTEIIH.

TUIBI OKUCITUTETHHO-BOCCTAHOBUTENBHBIX PEAKIUi (IPUMEPHI).
OKUCINTEIIFHO-BOCCTAHOBUTEIBHBIN ITOTCHIINAIL.

VYpasuenue HepHcra.

CocTaBieHHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
HanpasneHnne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpO.]'IbHLIe BOIIPOCHI IO TEME «3.11eKTp0ngnqec1cne CHCTEMBID»

OnexTpoxumuueckue cuctembl. Knaccudukanus s3JeKTpOXUMHUYECKUX MTPOIECCOB.



2.  DIeKTpOXHUMHYECKHE MPOLECCHl, IPOTEKAIOLIUE Ha IPAHULIE Pa3/iesia «METal — pacTBOPY.

3 I"anpBannveckuii anemMeHT Jlanuams — SIkoowu.

4.  DnexkTpoJBHXKYLIAs CHJIA TaJbBAHUYECKOTO JIEMEHTA.

5. H3mepeHue »3IIEKTPOJIHBIX MOTEHIHUAIOB. PAI CcTaHAAPTHBIX 3JIEKTPOAHBIX IOTEHLHUAJIOB.

CBolicTBa METAJJIOB B COOTBETCTBUU C MX MOJIOKEHHUEM B PSIIy HAMIPSIKCHHM.

Ypasuenue HepHcra.

DNEKTPOIN3 pacIjiaBoB U pacTBOpoB. KatoaHble 1 aHOAHBIE POIIECCHI.

OO0benuHeHHbll 3akoH Papazes. Beixoa no Toky.

Kopposus metannos. Knaccudukaius KOppo3UOHHBIX TPOLECCOB.

10. Xwumwudeckass KOppo3wus.

11. DOnexTpoxumuueckas KOppo3us. AHOJHOE OKHCIEHHUE METaula U KaTOJHOE BOCCTAHOBJICHHE
OKHUCJIUTEJIS.

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

13. CxopocTb KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DNEeKTpPOXMMHYECKUE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.

17. Xwumuueckue UCTOYHUKHU TOKa. ['allbBAHUUYECKUN HIIEMEHT.

18. Xwumu4eckue UCTOYHUKH TOKA. AKKYMYJISTOPBI.

19. Xwumuueckue UCTOYHUKU TOKA. TOMIIMBHBIE 3JIEMEHTHI.

7. OueHoYHbIE CPeICTBA /1JIsl IPOBeIeHUS MPOMEKYTOUHOI aTTecTAlNU
[Ipomexxyrounast — arTecTalusi MMEET  LEIbI0  ONPEACNUTh  CTENEHb  JIOCTHUKEHUS
3aIIaHUPOBAHHBIX PE3YIHTATOB O0YUEHUS MO JUCIHUILIMHE 3a ONpeeleHHbIN nepruo1 o0yueHusl.

a) Ilnanupyemblie pe3yjbTaTbl O0y4eHUS! U OLIEHOYHbIE CPeACTBA /Js NPOBeIeHHS
NMPOMEKYTOUHOM aTTeCTANNM:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOydeHus

O1eHOYHEIE Cpe€acTBa

OIIK-1

CIIOCOOHOCTBIO MNpEACTABIATE aICKBATHYIO COBPEMCHHOMY YPOBHIO 3HAHHI HAay4YHYIO KapTHHY MHpPa Ha OCHOBC 3HAHUA OCHOBHBIX HOJIO)I(eHPlﬁ, 3aKOHOB 1
MCTOJOB CCTCCTBCHHBIX HAYK U MATCMATHKHU

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
IIOJIOXKEHUS 5 3aKOHEL,
[TO3BOJISIFOIIINE IPEJICTABIIATh
aJICKBaTHYIO COBPEMEHHYIO
HAYYHYIO KapTUHY MUpA,;

- COBPEMEHHBIC HaIpaBIICHUS
Pa3BUTHSI HAYYHBIX TCOPHIA,

- METOJBI  TEOPETHYECKOTO |
9KCIIEPUMEHTAJILHOTO MCCIICTOBAHUS
B 00J1aCTH XUMUH

Hepeueub meopemuiecCKux 6onpocoe K zauenty.:

16.
17.

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

OCHOBBI XMMHMYECKONH TEPMOJAMHAMUKH: CHUCTEMA, TEPMOJMHAMUYECKHE I1apaMETPhI
CUCTEMBbI, (YHKIIMH COCTOSIHUSA CUCTEMBI. [IepBbIil 3aKOH TepMOIMHAMUKHU.

OHepreTuka XMMHUYECKHUX IIPOLECCOB.

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

OHutponus. YpasHenue bonbiimana. Bropoil u TpeTuii 3aKOHbI TEPMOJUHAMUKH.

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
peakunu. Kunernueckas kpupasi.

CKopocCTb peakui U METO/Ibl €€ PEryJINPOBAHHUS.

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

OHeprus akTUBallMU. AKTHUBUPOBAHHbBIN KOMILUIEKC. Y paBHEHUE AppeHuyca.

. KaranuszaTopsl n karanurnyeckue cucreMsl. [ OMOTe€HHBIH KaTanus.

. KaranusaTtopsl 1 KaTaIMTHYECKUE CUCTEMBI. | €TepOreHHbINd KaTaJlns.

. Xumuueckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO PAaBHOBECHS.

. Cmemenne xumuueckoro paHosecusd. [Tpunnun Jle [larensbe.

. PactBopbl. CriocoOb! BBIpaXKEHHs KOHILIEHTPALUU PACTBOPOB.

. PacTBopbI 31ekTponuToB. CTeneHb U KOHCTaHTA AJIEKTPOJIUTUYECKON JUCCOLUAINH. 3aKOH

pa36asnenus OcTBaibaa.

Jucconumanus KUciaoT, OCHOBaHUM, cosiell. AM(QOTEpHBbIE AIEKTPOJIUTHI.

PactBopumocts. IlpousBeneHne pacTBOpUMOCTH. YCiIOBHE 00pa3oBaHHsS U PAaCTBOPEHUS
OCAaJIKOB.

Hucconnanus Boasl. lonHOe pounssenenne Boabl. pH.

I'mpaponus coneit. CTeneHs U KOHCTaHTa THAPOIIU3a.

Hucnepcubie cuctemsl. Kinaccudukanus. JInopunsHbie 1 110(0OHBIE KOJITOUIBI.

CtpoeHnne KOJUTOUTHBIX YacTHII.

Koarymnsiuust KoJuIouHbIX pacTBOPOB.

OKHCINTEIFHO-BOCCTAHOBUTEIIFHBIE CBOMCTBA BCUICCTB. K.]'IaCCI/ICbI/IKaI_[I/Iﬂ OKHCJIINTECIIBHO-




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeiCcTBa
oOyueHus
KOMIIETEHINH
BOCCTAaHOBUTEJIbHBIX PEAKIUH.
24. DNeKTpOXUMUYECKUE CUCTeMBI. 3aKkoHbl Dapajes. DIEKTPOTHBIN MOTCHIIHA.
25. N'anpBarm4eckmii 3emMeHT Jlanuais Axkoou.
26. DIEKTPOXUMUYECKUE CHCTEMBI: SJICKTPOIHN3 paciuiaBoB. [IpuMeHeHHe IeKTpon3a.
27. DnexkTposn3. AHOJIHBIN M KaTOJHBIN MPOIECCHI MPU AIEKTPOIU3e pacTBOpoB. [Ipumenenue
AJEKTPOJIU3A.
28. Kopposus. Buasl koppo3uu. CriocoObl 3alUTHl METAJUIOB OT KOPPO3HUHU.
YMethb - pemiaTth ~ pacyeTHble  3aJa4uM Ilpumepnvle npakmuueckue 3a0anus 01a 3auema:
MIPUMEHUTENHHO K Marepuany 1. Hammcarb 5J€KTpOHHBIE ypaBHEHHUS OJIIEKTPOJHBIX IPOIECCOB, YpPaBHEHHE CYyMMAapHOM
MIPOrpamMmBl; TOKOOOpa3yromel peaknuu, BeIMUCIUThL DJ[C rallbBAHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
- IPOTHO3UPOBATh BO3MOXKHOCTH | MOHOB METAJIJIOB PaBHBbI: [AI3+]=0,001 MOJIB/I, [C02+]=O,1 MOJIB/JI.
MIPOTEKAHUS CaMOTIPOU3BOJIBHBIX 2. Hanmcath MOHHBIC B MOJICKYJISIPHBIC YpaBHeHUS peakuuid ruaposmsa coneit: KsPOy, NaySOy,
MPOIIECCOB B paznuyHbix | ZNCl,.

XUMHNYCCKHUX CUCTEMAX

3. 3aKOHUYUTH YpaBHEHUsI peakLUii, HAMCaB UX B MOJIEKYJISPHONW U MOHHOM popmax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuna kaibiusa conepxutcs 478,8 r Ca(OH),. [InotHOCTh pacTBOpa
1,14 r/mn. Paccuuraiite: o(Ca(OH),); Cy; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIAIN:

K>Cry,07 + FeSO,4 + H,SO4 — , KMnOy4 + NaySO3 + HoO —.

6. Hamucath SJ€KTpOHHBIC YpaBHEHHUS JJICKTPOJHBIX IPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3yromeit peakuuu, BeIYUCIUTh DJ[C ranbBaHHUECKOrO 3JEMEHTa, €CIU KOHIIEHTPAIUH
MOHOB METAJJIOB PABHBI: [Mn2+]:0,01 MOJIB/I, [Au3+]=0,1 MOJIB/II.

7. 3aKOHYUTH YpaBHEHHsI peaKlUii, HAMMKMCAB UX B MOJIEKYJISPHOU U MOHHOM opmax:

NH;OH + HNO;3; —, Zn(OH); + NaOH—, AIPO,4 + Na,SO,4 —.

8. Hamucath ypaBHEHHS peakiliii THAposn3a B MoJeKyasipHoM U HoHHOM BHe: Aly(SOy)s, KCI,
Na,SOs.

9. HamucaTth SJEKTpPOHHBIE YpPaBHEHHUS OJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpa3yromel peaknuu, BeIMUCIUTL DJ[C TralbBAHMYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUN
MOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 mois/11, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunust maccoir 36,4 r pactBopwiu B 100 T Boabl. [ITOTHOCTE MOTy4€HHOTO
pactBopa 1,32 r/mi. PaccunTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) 1 N (H20); T.

11. Hammcare »JIE€KTPOHHBIE ypaBHEHHMS JJIEKTPOJHBIX NIPOLECCOB, YPaBHEHHE CYMMAapHOMN
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DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeaCTBa

TOKOOOpa3ytoleil peakuuu, BoIYUCIUTh, DJ[C raJbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHLEHTPaluu
MOHOB MeTaiuioB paHsr: [Mn?]=0,01 mouns/x1, [Ag*]=1,0 Monb/1.

12. 3akOHUYMUTH ypaBHEHUS PEAKIIHi, HATUCAB UX B MOJICKYJISIPHOM U HOHHOM BHUJIE:
MnS + H,SO, —, Fe(OH)3; + NaOH —, NH4C1 + KOH —.

13. Onpenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTB nporekanus peakuuu CaOgy + 2 Cyo =
= CaC; () + CO(, AH; = 460 /I npu cranaapTHEIX ycaoBusix. Paccuuraiite Temneparypy Hadana
peakuun, ecam  S(Ca0)=38 JIx/moaws'K; S(C)=6 J[Ix/monsK; S(CaCy)= 70 Jx/monsK;
S(CO)=197 dx/mons-K.

14. CocTaBbTe ypaBHEHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIINIA:

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

15. Onpexnenure TepMOJMHAMHYECKYIO BO3MOXKHOCTh Ipotekanus peakuuu 2 Cly ¢y + 2 HoO(p
=4 HClyy + Oy (y, AH; = 115,6 x/I)x npu cTaHmapTHBIX ycioBusx. Paccuuraiite Temmeparypy
nauana peakuuu, ecian S(Cl)=223 Jix/mons K; S(H,0)=189 JIxx/mons-K; S(HCI)= 187 Ixx/moins-K;
S(02)=205 JTxx/monbK.

16. Harucatpb ypaBHEHHsI peakiliii THIposin3a B MoJieKy sipHoM 1 nonHoM Buze: CrCls, NaNOs,
K,CO:s.

17. CoctaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIN:

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

18. I'omoreHHass peakuus mporekaer mo ypaBHeHuro Hy o + b ¢y = 2 Hly). Havanbnas
KOHLEeHTpauusi Bojxopoaa 2,1 monb/n, uoga 1,5 monw/n. Bo ckoiabko pa3 M3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bonopoxna?

19. B 640 mu Boasl pactBoprmiin 160 1 xmmopuna xenesa (I11). ImoTHOCTh mOTydeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Omnpenenute TEPMOAMHAMHYECKYIO BO3MOXHOCTb NHpoTeKaHus peakiuu CS; ) +3 Oyp=
=CO; ¢y + 2 SO, (1, AH; = -1075 x/Ixx npu cTaHAApTHBIX YCIOBUsX. Paccumraiite TemmepaTypy
Havana peaknuu, eciu S(CS,)=151 Jlx/monb K; S(0,)=205 Ix/momab-K; S(CO,)= 213 JIx/MonbK;
S(S0,)=248 Jlxx/monb-K.

21. Peakuus uner no ypasHeHuto: 2 Hy ) + Sy ) = 2 HyS). HauanbHas koHUEHTpamus
BOJIOpOJIa 2 MOJIB/1, cepsl 1,5 Momb/n. Onpenenute Bo CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEaKIuu K
MOMEHTY, Korjaa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenure TEPMOAMHAMUYECKYIO BO3ZMOKHOCTD ITPOTEKaHUs peakuuu 2 ZNS (o + 3 Oy =
=2 7n0  + 2 SO; 1y, AH, = -890 xJI>x npu craniapTHeIX ycioBusX. Paccunraiite Temneparypy
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Havana peakiuu, eciu S(ZnS)=58 Ix/monbs K; S(02)=205 Tx/monb-K; S(ZnO)= 44 JIx/monb K;
S(S0,)=248 JI:x/monb K.

23. HauasipHble KOHLIEHTPAIlMM UCXOHBIX BewecTB B peakuuu: 2 SO ) + Oy () = 2 SO3 () OblH
pasusbl 1,8 Monb/n SO; 1 2,4 Moab/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,
koraa npopearupyet 0,8 monw/1 SO,?

24. B pactBope optodochopnoit kuciaorel maccoir 1200 r m minorHocThiO 1,153 /M

coaepxutcs 312 r H3PO,. Paccunraiite: o(H3PO,); Cy; Cox; Cmy N(H3PO4) 1 N (H,0); T.

Bnaners

- HaBbIKaMU IPUMEHEHUs
COBPEMEHHBIX XUMHYECKHX 3aKOHOB
u Teopuil B IpodeccruoHaIbHON
JESTEIIHOCTH;

- PAKTUYECKUMHU HaBbIKaMU
TEOPETUYECKOIO U
AKCIIEPUMEHTAIILHOTO UCCIIEIOBaHUS
JUI  aJIeKBaTHOTO IPEICTaBICHUS
Hay4HOU KapTHHBI MUpa

1. Jlnsa peakumu CHy ) + CO; ) =2 CO () + 2 Hy (1) onpesieniTe BO3MOXKHOE HAIIPABICHUE
CaMOIIPOU3BOJILHOTO TEUYEHHUS peaklUWy MNpU CTAHIAPTHBIX YCIOBUSAX WM TpH  Temmepatype T
=927°C, eciu TemwoBoit 3 PEKT peakiyuu 10 3a1aHHOM TEMIIEPATYPhl HE H3MEHHTCS. YKAKHUTE: a)
BBIJICTISICTCSl WJIM TOTJIOUIAETCS DHEPrusi B XOJA€ peakiuu; 0) MPUYMHY HAWJEHHOTO W3MEHEHUS
sHTponuu. Paccunraiite Temneparypy Hadasaa peakLuu.

2. BoIpa3uTe uepe3 KOHIEHTpPALMU PeareHTOB KOHCTAHThl PAaBHOBECHSI CIEAYIOLIUX peaKluit
Nowy + 3 Howy = 2 NH3py, AH = -92,2 xJx. YkaxuTe HalpaBieHHE CMEIIEHUS XMMHUYECKOTO
paBHOBECHSI STUX PEaKUUi: a) MPH MOHUKEHUU TEMIEPaTyphl, €CIH JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpAaTypa MOCTOSHHA.

3. CKONbKO MWIIMIUTPOB 96%-HOr0 pacTBOpa CEpHON KUCIOTHI C IJIOTHOCTBHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 i1 0,25M pactsopa?

4. Kakue w3 crneayromux coneil moxasepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJIEKYJSIPHBIE YPAaBHEHMsI THAPOJIM3a COOTBETCTBYIOIIMX cojeil. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX CoJei?

5. 3onb runpokcuaa Maraus nonaydeH myrem cMmemmBanus 0,02 1 0,011. pactBopa MgCly, u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsj 4acTHIl MOJYYEHHOTO 30/ U HAIMIIUTE
(bopMyTy €ero MUIIEIUIBI.

6. Paccuuraiite >eKTPOABMKYIIYIO CUIY M OIpENeUTe HAlpaBiIeHUE CaMOIPOU3BOIBHOTO
MPOTEKaHUs pEeakUUu TMpU CTAHJAPTHBIX YCIOBUSAX, MHCIONb3ySd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX IoTeHInanos HJ + H3PO, — J, + H3PO3 + H,0.

7. TlpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peaklui,
NPOTEKAIOIIMX TPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXXHOM Bozayxe. Ompenenure yObLIb Macchl aHOAA MPU KOPPO3UU B KUCIOU cpene 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctapuia 0,01 r/4.

8. CocraBbTe 2JIEKTPOHHO-WOHHBIE YPaBHEHHS DJIEKTPOIHBIX MPOIECCOB (aHOJ MHEPTHBIN) H
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O1leHOYHEIE CPEACTBA
oOyueHus p

MOJICKYJISIPHOE ypaBHEHHUE pEaKIMH, Mpoucxondmeil npu saektponuse pactBopa CoSOq,
Beruucnure (akTuyeckoe KOJIMYECTBO MeETaylla, MOJYYEHHOTO Ha KaTOAE NpU DIEKTPOIJIU3e
Co(NO3),, eciu 37eKTpOIU3 MPOBOAWIN B TeueHUH | 4. BbIxoJ MeTasia 1mo Toky cocraBii 85%.
VYkaxuTe BO3MOKHBIEC IPUYMHBI YMEHBIIIEHUS BBIX0/Ia METaJlJIa 110 CPABHEHUIO C PACUECTHBIM.




0) Ilopsaiok nMpoBeAeHUsI MPOMEKYTOUHON ATTECTAUM, OKA3ATeJIM U KPUTEPUH OLlCHUBAHUS:

[IpomexyTouHas arrecTtanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHUYECKHE BOIMPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHS OOY4YalONIMMHUCS 3HAHUH, W TPAKTUYECKUE 3aJaHUs,
BBISBJISIIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIaJICHUN, TPOBOAUTCS B hopMe 3aueTa.

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

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

«3auTeHO» - OOYy4YalIUHCA JEeMOHCTPUPYET TIOPOroBbIH YPOBEHb C(HOPMUPOBAHHOCTH
KOMITIETEHIIHI: B X0/ KOHTPOJIbHBIX MEPONPUATUIN JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
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
00BsicCHEHUS] HHPOPMAIIMH, HE MOXKET I0Ka3aTh HHTEJIEKTYyallbHbIE HABBIKU PEIIEHUs TPOCTHIX 3aa4.

8. YuedHOo-MeTOoAMYECKOEe H HH(POPMALIMOHHOE 0O0ecedyeHue THCIMTLINHBI
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r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypcebl:

IIporpamMmmHoe obecnieuenune

Haumenosaunue 110 Ne norosopa Cpox peiicTaus

JIMLEH3UH

MS Windows 7 Professional(ams| ;1557 16 o1 08.10.2018 11.10.2021

KJIACCOB)

MS Windows 7 Professional 1 75717 o1 27.06.2017 27.07.2018

(mst KITaccoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHo

7Zip cB000JTHO pacnpocTpansemoe 110 0OECCPOUHO

FAR Manager cB0OOAHO pacnpoctpansemoe 110 OCCCPOYHO

IIpodeccnonanbHbie 6a3b1 JAHHBIX 1 HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI
| HazBanue kypca | CchlnKa




View Information Services, OO0 «UBUC»

Hamuonanbuasa
cucteMa — Poccuiickuii
mutuposanus (PMHII)

UH(POPMALMOHHO-aHATUTHYECKAs
MHJEKC

nayunoro|URL: https://elibrary.ru/project_risc.asp

ITouckoBas cucrema Axanemusi Google (Google

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

Scholar)

HH(bOpMaL[I/IOHHaH Cucrema - EI[I/IHOG OKHO URL: http://WindOW.edu.ru/

JOCTyHa K MHGOPMALMOHHBIM pecypcaM

®denepanbHOE roOCyIapCTBEHHOE OIOIKETHOE

yUpEKICHUE «DenepanbHbIH uncturyt|URL: http://www1.fips.ru/
l'[‘pOMBIH.IJ'ICHHOﬁ COOCTBEHHOCTHY

Poccuiickas  Tocynapcrsennas — Oubmmorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karajioru

I".1. HocoBa

DnexTpoHHbIe pecypcbl Oubmmorekn MITY wm.

http://magtu.ru:8085/marcweb?2/Default.asp

9. MaTepuajibHO-TEXHUYECKOE o0ecrnevyeHne JUCHUIIINHBI

MaTCpI/Ia.HI)HO-TGXHI/I‘IeCKoe obOecrieueHue JUCILMITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHue AyJUuTOpUn

OCHaH_[CHI/Ie AyJAUTOPUHN

YdeOHbIe ayIUTOPUU TSI
NPOBEJACHUS 3aHATHIM
JEKIIMOHHOTO THIIA

MynbTUMEIUIHBIE CPEACTBA XPaHEHMUS,
npeacTaBieHus HHOOPMaALTUU

nepegadyu u

YyeOHble ayAUTOPUH IJI5
NpoBeJeHUS 1abOPaTOPHBIX
3aHATHUH, TPYNIIOBBIX U
WHAUBUYAJIbHBIX KOHCYJbTAIUMH,
TEKYIIEro KOHTPOJISA U
NPOMEXYTOUYHON aTTeCcTalluu

Oo6opynoBaHue AJis BBIIIOJHEHHS J1a00paTOPHBIX padoT,
XUMHYECKasl I0CYy/la, pEaKTUBBI,
Harnsiaele Mmatepuansl: TaOIUIbI, CXEMBI, TJIAKATHI.

ITomewmenus nus
CaMOCTOSITEIbHON paboThI
obyuaromuxcs

makeroM MS  Office,
BBIXOZIOM B VHTEpHET M C JOCTYIIOM B DICKTPOHHYIO

HepCOHaJ'IBHBIe KOMIIBKOTCPBL  C

nH(OPMaIIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA

[TomereHus 17151 XpaHEHUsI U
MPOQPUITAKTHIECKOTO 00CTyKUBaAHUS
yueOHOro 000pYAOBaAHUS

Crennaxu, celibl st XxpaHeHUs] y4eOHOTO 000py10BaHUS
NHCTpYMEHTHI IJ1 peMOHTa 1ab0opaTOpHOTO
00opymoBaHUsI.




