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1. Ilestk ocBOEHHUS TUCITHILIHHBI

[lensiMu OCBOEHMSI TUCHUIUIMHBI «XUMUS» sBiIgeTcs (opMupoBaHHE (DyHAAMEHTAIbHBIX
3HAHUW B 00JIaCTU COBPEMEHHOW XUMHUH, BKJIIOYAIOIIUX OCHOBHBIE IIOHATHUS, 3aKOHBl U
3aKOHOMEPHOCTH, OIMCBHIBAIOLIME CBOMCTBA XHMMHMYECKHUX COEIMHEHMI; pa3BUTHUE HABBIKOB
CaMOCTOSITENIbHONW paboThl, HEOOXOMUMBIX ISl MPUMEHEHHs XUMHUYECKUX 3HAHUHA TPU H3Y4YCHHUH
CHELUATIbHBIX JUCUUIUIMH U JAJIbHEUIIEH TPAaKTUYECKON AESITEIbHOCTH.

2.MecT0 AUCUMILIMHBI B CTPYKType 00pa3oBaTe/ibHOM MNPOrpaMMbl MOATOTOBKH
O0akajaBpa

Juctunmmaa b1.b.12 «Xumus» BxoauT B 0a30Byr0 dacTh Osioka 1 oOpaszoBarenbHON
MIPOTrpaMMBI.

JIst u3ydeHus: TUCIUILTMHBI HEOOXOAMMBI 3HAHUS, YMEHHs U BIIaJieHUs, CPOPMUPOBAHHEIC B
pe3ynbraTte TONy4YeHHUs CpeaHero (MOJTHOro) oOmero oO0pa3oBaHHS IO JAUCHUIUIMHAM «XUMUS»,
«Dusukay, «MaTemaTHuKa.

3HaHUS U YMEHUS CTYJEHTOB, MOJIYYCHHBIC IMPU H3YYCHUU [AHHOW AUCHUIUIMHBI OyayT
HEOOXOMUMBI UM TpU  JajbHEHIIeM H3y4YeHWH TaKUX [AUCHUIUIMH, Kak «be3omacHocTb
KHU3HEACATCILHOCTHY, « IKOJIOTH.

3 Komnerennuu odyuarmerocsi, gopMmupyembie B pe3y/ibTaTe 0CBOCHHU AUCHMILNIMHBI U
IUIAHMPYeMble pe3yJabTaThl 00y4YeHus:

B pe3ynbTare 0CBOCHHS TUCIHMILIHHBI «XUMHs» 00yUJarOMMNACs JOIDKEH 00J1a1aTh CIEeAYIONIeH
KOMIIETEHIINEN

CTpyKTYpHBIN 3JIEMEHT [Tnanupyemble pe3yabTaThl 00yUeHHS
KOMIIETEHIIUHU
OK-1
CHOCOOHOCTBIO K a0CTPAaKTHOMY MBIIIUIEHUIO, aHAJINU3Y, CUHTE3Y
3HaTh - OCHOBBI JIOTMKH, HOPMBI KPUTHUYECKOT0 MOAX04a, (POPMbI aHATIN3a;

- METO/IbI a0CTPAKTHOT'O MBIIIICHUS IPU YCTAHOBIICHUU UCTHHBI,

- METOAbl HAyYHOTO HCCIICIOBAHUSA MYTEM MBICICHHOTO PacCUJICHEHUS
oObeKkTa (aHanu3) U MyTEM H3y4eHUs MPEIMETa B €ro IEeIOCTHOCTH,
€IMHCTBE ero yacTeil (CUHTE3)

YMeThb - aJIeKBaTHO BOCHPUHHMMATh HWH(POPMAIUIO, JIOTUYECKH BEPHO,
apryMEHTHPOBAHO U SICHO M3JIaraTh YCTHYIO U MUChbMEHHYIO PEUb;

- C HCIOJb30BAHHEM METOJOB a0CTPAKTHOTO MBIIUICHUS, aHAIHU3a |
CHMHTE3a aHaJM3WPOBaTh  aJbTEPHATHUBHBIC  BAPUAHTHI  PEIICHUS
HCCIIEI0BAaTEIbCKUX 3a1a4

Bmagets - HaBBIKAMH TTOCTAHOBKH II€JIH, CTIOCOOHOCTHIO B YCTHOW M MTUCHMEHHOU
pedn Joru4ecku 0OPMUTH PE3YIbTATHI MBIIIICHUS;

- TEJOCTHOM CHUCTEMOW HAaBBIKOB HCIIONB30BAaHUA aOCTPAKTHOTO
MBIIJICHHS] TIPU PEIICHUU TPOoOJieM, BO3HUKAIONMIUX TPU BHITIOTHEHUH
HCCTIEOBATENIbCKUX paboT, HAaBBIKAMH OTCTAWBAaHUS CBOEM TOUYKH

3peHHS
OK-7
TOTOBHOCTBIO K CAMOPA3BUTHIO, CAMOPEATH3AIINHU, UCIIOJIH30BAHUIO TBOPUYECKOTO MOTCHITHAIIA
3HaTh -OCHOBHBIC TIPEJICTABJICHUS O BOBMOXKHBIX c(hepax v HAPaBICHUAX

camMopa3BUTHUSA U PO eCcCHOHATBLHON peanu3alu,

- 0 MyTSIX MCIIOJIb30BAaHUs TBOPYECKOTO MOTEHIIMAIA

YMmeTs: -BBIOMPATh METOJIbI U CPEJICTBA PA3BUTHUS KPEATUBHOIO OTEHIIMAA,
-J1aBaTh MPABUILHYIO CAMOOIICHKY,

- CaMOCTOSTEIbHO OBJIaJIEBaTh 3HAHUSIMU U HaBbIKAMHU UX IPUMEHEHUS
B IO eCCHOHATILHON IEATEIbHOCTH




Bnaners: - IpeMaMH U TEXHOJIOTHSIMU (POPMUPOBAHHUS 1IeJIeH caMOPa3BHUTHS U UX
caMopeas3anu,

- KPUTHYECKON OIICHKH PEe3yJIbTaTOB JACATEILHOCTH 110 PEIICHHIO
npoeCcCHOHATBHBIX 3a1a4

-HCII0JIb30BAHMIO TBOPUYECKOr0 MOTEHIIHAIIA

4. CTpyKTYpa U coJepKaHue JUCUUIIIHMHbI

OO01mmas Tpy10€MKOCTh TUCHUIUTHHBI COCTABISAET 3 3a4eTHRIX equHUIIB 108 aka. yacoB:
- KOHTaKTHas padora —73,9 akaj. 4acos:

- ayuTOpHasA pabora — 72 akan.Jaca;

- BHeayuTopHas — 1,9 akazg.gaca
- caMocTosiTenbHas padbora — 34,1 akam.gaca.
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1. Xumuueckasi TepMOJMHAMUKA 1 6 6/21 5 |- oopmnenue oTyeTa no [3amura JsaboparopHoir padoTsl.|OK -1,
71a00paTopHOii padoTe; Homammnee  3amanne Ne  1./OK-7
- pemieHue gomaiHero 3aaanus Ne 1; | TectupoBanue. -3yB
- CaMOCTOATEIILHOE U3y4YeHUE
yueOHOM U HAyYHOU JIUTEpaTyphl.
2. XuMnyeckasi KHHETHKA 1 6 4121 5 |- oopmienue oTyeTa no|3ammra JabopatopHoit padotsl.|OK -1,
nabopaTopHoO# paboTe; HMomamaee  3amanme Ne  2.|OK -7
- pelieHue gomarnHero 3ananus Ne 2; | TectupoBanue. -3yB
-CaMOCTOSITEIbHOE M3YUYCHUE YICOHOMH
Y HAYYHOU JIMTEPATYpPHI.
3. PactBOpEHI 1 8 821 8 |- oopmnenue oryera no|3amura nabopatopHoit padoTsr.|OK — 1,
nabopaTopHoii padore; Homammnee  3amanne Ne  3./OK -7
- peuienue aomairHero 3aganus Ne 3; | TectupoBaHue. -3yB
-CaMOCTOSTEIbHOE U3YUYeHUE YUeOHOMH
Y HAYYHOU JIUTEPATYPBL.
4. JlucriepCcHbIE CHCTEMBI 1 4 6/21 6 |- oopmnenne oryera no|3amuTa JabopatopHoit padoTsr.|OK — 1,
nabopaTopHoii paboTe; TectupoBanue. OK -7
-CaMOCTOSTEIbHOE U3YUYeHUE YUeOHOMH -3yB
Y HAy4YHOH JIUTEPATYPBI.
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5.0xucnurensHo- 1 4 6/21 5 |- oopmnenne oryera no|3ammra nabopatopHoil padotsl. |OINIK-1
BOCCTAHOBUTEJIBHBIC MTPOIIECCHI nabopatopHoit pabore; Homamnee  3amanne Ne  4.|-3yB
- pemieHue gomaiiHero 3ananus Ne 4; | TectupoBaHue.
-CaMOCTOSITEIbHOE M3YYCHUE YUCOHOMH
Y HAYYHOU JIMTEPATYPBI.
6. DIIEKTPOXUMUYECKUE CUCTEMBI 1 8 6/411 | 51 |- odopmiieHue oTuyera mo |3amura JsaboparopHoit pabdotsl. |OIIK-1
nabopaTopHoOi pabdoTte; Homamnee  3amanue Ne  5.|-3yB
- pelieHue gomarnHero 3ananus Ne 5; | TectupoBanue.
-CaMOCTOSITEIbHOE M3Y4YCHUE YICOHOMH
Y HAYYHOU JIUTEepPaTypHI.
HToro nmo nucuunjInHe: 1 36 |36/14M| 34,1 3auer




5. O0pa3oBaTeibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B mpouecce mnpenogaBaHMs — AUCHUIUIMHBI  «XHMHS» TPUMEHSIETCA  TpaaULMOHHAs
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlekuu mpoXoAAT Kak B MHGPOPMALMOHHOM (opme, riae MMEeT MeCTO IOCIEJ0BATENbHOE
U3JIO)KEHUE MaTepuala B JUCHUIUIMHAPHOM JIOTUKE, OCYIIECTBISEMOE IPEUMYLIECTBEHHO
BepOaJIbHBIMU CPEICTBaMH, Tak U B (opMe JIeKIMii-Oecenpl UM quanora ¢ ayIuTOpUen, JIeKIui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUYECKUUI
MaTepHall 3apaHee BhIIAETCS CTYAEHTaM JUUIsl CAMOCTOSITEIbHOIO U3YyUSHMS], I OATOTOBKHU BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JEKIHsI IPOXOAUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 53TOr0 B JIEKIMHU MOTYT HCIOJIB30BAThCA DJEMEHTHI TMPOOIEMHOIO H3JIOKEHHUS.
ITpoGnemHas neKuMs HAYMHACTCS C BOIIPOCOB, ¢ IOCTAHOBKH IPOOJIEMbI, KOTOPYIO B XO/€ U3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs NpPEeACTaBisieT COOON 3aHsATHE, Mpearojararomiee
MHULIMMPOBAHHOE IIPENoJaBaTelieM IPHUBJICYCHHE ayJUTOPUUM K PEHICHUI0 KPYNHOW HaydHOH
npoOJieMbl, pPAacKphIBA€T BO3MOXKHBIE IIYTH €€ pEIICHHUS, IO0Ka3bIBACT TEOPETUYECKYI0 U
IPAKTUYECKYI0 3HAYMMOCTh JOCTHKeHMi. Ha mpoOneMHON neKkiuu HOBOE 3HAHHWE BBOJUTCS Kak
HEM3BECTHOE sl CTyAeHTOoB. [lomydyeHHas nHOpManus yCBaMBaeTCs KaK JIMYHOCTHOE OTKPBITHE
ellle He U3BECTHOT'O JUIsl ce0s 3HaHUS.

Oco0oe MecTo B mpolecce MNpenojaBaHus TUCLHUIUIMHBI «XUMHUS» 3aHUMAIOT JIEKIHH C
MCMOJIb30BAaHUEM JEMOHCTPAIIMOHHOIO XUMHUYECKOTO 3KCIEPUMEHTa, KOTOPBIM M03BOJIAET Hauboiee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOy4eHHs dYepe3 IIOCTAaHOBKY MpOOJeM C IOMOUIbIO
JIeMOHCTpallMi SIBIEHUM, peakuui wuiam nporeccoB. Bo3MoxkHO oObenIuHEHHE B JICKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOTO U PEaIbHOr0 3KCIIEPUMEHTA, YTO JIa€T BOZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
IIPOBOJATCS JIEKIMM-BU3YyalIM3allMM, B XOJ€ KOTOPBIX H3JIOKEHHE TEOPETUUYECKOro MaTepuala
COIIPOBOXKAAETCS MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcs: B Xo/ie JabopaTOpHBIX padoT, B X0/1€ KOTOPbIX ydeOHas
paboTa MPOBOAUTCS C peaJbHBIMM XUMHYECKMMM BemiecTBaMu. Ha mabGopaTopHbIX paboTax
BBITNIOJHAIOTCSA TPYIIIOBbIE WIM WHAWBUAYAJIbHBIE 3alaHus 1O npoiaeHHoM Tteme. IIpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO TMPEABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoi padoOThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTropHoW pabore
ABIIAETCS WX oOs3aTeNnbHas MOJATOTOBKA K HEH C COCTaBJICHHEM TeOopeTHYecKoro BBenaeHus. [lpu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOIO OOy4YeHHs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuan IIyTeM BBISBIEHUS CBsSI3€d MEXAy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecoo0pa3HO  HCIOJIB30BaThb  TEXHOJOTHUIO  KOJUJIEKTUBHOIO
B3aMMOOOy4eHus (mapHylo paboTy) Tpex BHUIOB: CTaTMuYeckas Mapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMEIIas €€ ¢ TEXHOJIOrHMeld MOAYIbHOTro 0O0yueHHs. BBINOIHUB SKCIEpUMEHT,
CTYIEHTHI (POPMYIHUPYIOT 00OOIIEHHBIE BBHIBO/BI IO CEPUU OINBITOB, MCIOJb3Yys MPUEMBl aHAJIOTUU U
CpaBHEHUS.

CamocTtosTenbHass paboTa CTYIEHTOB SIBJISETCS OJHUM U3 HaubOosee 3(PPEeKTUBHBIX CPENCTB
pa3BuTHs MOTpeOHOCTH K Oyaymemy camooOpa3oBaHuto. CamocrosTenbHas paboTa CTYJIEHTOB
BKJIFOYAET B ce0s camble pa3sHooOpa3Hbie (HOpPMBI YyUeOHOH IEATEINHHOCTH: BBIMOJHEHUE JOMAIITHHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX pPadOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M MOocoOusiM, YTeHHEe M MpopaboTka
HAay4YHOH mauTeparypsl B OHOIMOTEKe, HamucaHue pedepaToB M KypCOBBIX pPabOT, MOJATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTa CTYJEHTOB JIOJDKHA OBITh HampaBieHa Ha 3aKpeIuIeHUs
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIO IpernojaBaTelieM, Ha MpopadOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITENIbHOE M3YY€HHUE, Ha TMOATOTOBKY K JIa0OpPaTOPHBIM 3aHATHSM, BBIIOJHEHHE TOMAIIHHUX
3aJlaHui U MOJATOTOBKY K pyOeXKHOMY U 3aKIIIOUHUTENbHOMY KOHTpouto. [ToMumMo 3TOTO, CTYIEHTHI
MPEJCTABISAIOT PE3yIbTaThl CBOCH CaMOCTOATENBHOM pabOThI B BUJIE MPE3CHTAIUIA.

CamocrosTenbHas paboTa CTyIE€HTOB N0 AMCLUUIUIMHE «XUMH» BKIIOYAET pelleHHe 3aaad U
BBIIIOJTHEHUE  33JaHUM  PENpPOAYKTMBHOIO  XapakTepa IO  aIrOpPUTMy,  IPEAJIOKEHHOMY



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHnn pyOEIKHOTO U 3aKITFOUYUTEITHHOTO KOHTPOJISI OCHOBHBIMU 337ja4aMU, CTOSIIIAMH
nepeJl MperojaBaresieM, sSBISIOTCS: BBISBICHHE CTENEHH MPaBUIBLHOCTH, 00beMa, MIyOUHBI 3HAHUI,
YMEHHUH, HaBBIKOB, IIOJYYEHHBIX IIPU M3YYEHUHU Kypca Hapsgy C BbBIIBICHUEM CTEIICHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH [TOTYYEHHBIX 3HAHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIIEPUMEHTHUPOBAaThH C HOBBIMU
dbopmamu koHTponsi. CrTyneHTaM TMpeasaraloTcsi TeCTbl U 3aJaud B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOW CHUCTEMOH NpoBepKu. B oTimume oT OOBIYHOTO TECTUPOBAHHS TaKOl crocod
KOHTPOJISI TO3BOJISIET CTYACHTaM B JII000€ BpeMs IPOUTHU TECT, MPOAHATU3UPOBATH OLIMOKU U MPONTH
TECT BTOPUYHO.

B nononHennn x Kypcy «XuUMHM» OOydYarOUIMICS MOXET HPOMTH B AUCTAHIMOHHOH (opme
oHJIalH-Kypc «Kak Xumusi o0OBSCHIECT U U3MEHSET OKpyKaromuii Mup». Kypc cocrout u3 10 nexiuii.
Kypc nexumii naér mepBOHA4YaJbHOE MPEICTABIEHUE O XMMUU U €€ PO B JKM3HHU YEIIOBEKA M
obmectBa. OH cocTouT U3 ABYX uacteil. [lepBas U3 HUX paccka3bIBaeT O TOM, KaK XMUMHs OOBACHSET
OKpY>KalOIUM MHUpP: KaK YCTPOEHBI BELIECTBA, MOYEMY M KAK HAYT XMMHYECKHUE PEAKLHH, KAKHE
BEILIECTBA OIPEIENSIOT CBOMCTBA KUBBIX CUCTEM. BTopas yacTh MOCBAIIEHA MPUKIAIHBIM ACIIEKTaM
XUMHUU: OHA MOKA3bIBAET, KAaK XMUMUS BIUSAET HA KU3Hb OOIIECTBA M YIIYUIIAeT IMOBCEIHEBHYIO KU3Hb
monei. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMUYECKOW MPOMBIIIJIEHHOCTH, XUMUYECKUX
croco0ax MPOM3BOJICTBA PHEPTUU M HOBBIX MaTepHajax, HOBBIX BEUIECTBAX, UCIOJIb3YyEMBIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExxeHenenbHble 3aHATUS OyIyT BKIIOYATh MPOCMOTP
TEMAaTUYECKUX BUICOJICKIMI U BBINOJHEHHE TECTOBBIX 3aJaHUM C aBTOMATHU3UPOBAHHOWN MPOBEPKOM
pE3yNbTAaTOB U TBOPYECKUX 3aJaHUi ¢ mocienyrimum oOcyxaeHueM Ha dopyme. Kype sBisercs
001eo0pa3oBaTebHBIM, HE TPEOYeT CrIeUaIbHON MOArOTOBKH U PACCUNTAH Ha IHUPOKYIO aAYAUTOPHUIO
cllyliaresnei, B MepBYIO Ouepellb CTYACHTOB HEXMMHUYECKHX BY30B M (DaKyJIbTETOB W JIIOJCH, YXKe
MIOJIYYMBIIMX BbICIIEE 0O0pa3oBaHUE, HO JKeJNAKLUX OoJibllle y3HAThb 00 OKpYXKAaloLIEM MHUpPE U
MOBBICUTH CBOM OOIIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHEe CAMOCTOATEIbHOM PadoThI 00y4aromuXcs

CamocrosarenbHass paboTa oOydaroUIMXCs MOApasfensercs Ha ayAuTOpPHYIO, KoTopas
MIPOUCXOJUT KaK BO BpeMs JIaDOpaTOPHBIX 3aHATUN, TaK M Ha IUIAHOBBIX KOHCYJbTAIUSAX, U Ha
BHEAYJAUTOPHYIO, MPOMCXOJAIIYI0 BO BpeMs MOJATOTOBKM CTYAEHTAaMHM OTYETOB IO JIAOOpaTOPHBIM
3aHSTHUSM U BBIMOJIHEHUS JOMALTHUX 3a/IaHUM.

AynutopHas caMocTosiTelbHasi paboTa O0OydYaromMXCs IpearnoyiaraeT  IMPOXO0XKJIECHUE
TECTUPOBAHUSA MO KAXJAOMY pa3Jeny JIUCUUIUIUHBL. TecThl BKIIOUAIOT TEOPETUUECKUE U TIPAKTUUECKUE
3aJlaHusl, OTBETHl HAa KOTOpble TPEOYIOT TINyOOKOro NOHMMAaHHUS H3Y4YEHHOIo MaTepuana. TecTsl
MOCTPOEHBI €IMHOOOPA3HO: K KaXXIOMY BOIMPOCY Mpeajaraercss YeThlpe BapuhaHTa OTBETOB, Cpelu
KOTOPBIX OJMH WJIM HECKOJbKO TMpaBUIbHBIX. OOpaboTKa pe3yJbTaTOB OCYIIECTBISETCS MyTEM
COIOCTABJICHUS TOJYYCHHBIX PE3YJIbTaTOB C ATATOHHBIMU. MaKCHMalbHOE KOJIUYECTBO OalIOB B
Kaxoit Teme kypca — 10.

KOHTpOHBHLIe BOIIPOCHI IO TEMaM
KOHTpOJIbH])Ie BOIIPOCHI IO TEME «XuMuueckas TEPMOAUHAMHUKA»

1.  OCHOBBI XUMHUYECKOW TEPMOJUHAMUKH: TTIOHSATHE CUCTEMBI, BUIBI CHCTEM.

2.  TepmonuHamMHUECKHE MapaMeTpbl U GYHKIIUU COCTOSHUS CUCTEMBI.

3. Buyrpennss sueprus. Padora. Temora.

4.  TlepBblif 3aKOH TEPMOJIUHAMHKH (BBIBOJ).

5. DHranbnus Kak (YHKIUS COCTOSIHUSI CUCTEMBL. DHTaIbIN 00pa30BaHUs BEIECTBA.

6. TeruoBolt »ddexT xumuueckod peakuuud. @OakTopbl, BIMSIOIKME HA TEMIOBOH 3PPeKT
XUMHYECKON PEaKIUU.

7.  Tepmoxumus. 3akoH ['ecca.

8.  Cnencrsus us 3axoHa ['ecca.
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OHTponus Kak (PyHKIMS COCTOSIHUS CUCTEMBI.

BTopoii 3aKOH TEpMOAVHAMUKH.

TpeTuii 3aKOH TEPMOIMHAMUKH.

Oneprus ['nb6ca.

Hanpasienue caMonpon3BOJIbHOIO NIPOTEKAHUSI XUMUYECKUX PEAKLIUMN.

KOHTpOJIbeIe BOIIPOCHI IO TEME «XHMHYeCcKasi KHHETHKA»

XumMuyeckas KnHeTuka. CKOpoCcTh XMMUYECKOM PEaKLUU U METO/BI €€ PETyJINPOBAHMUS.
BriusiHue KOHLIEHTpaK Ha CKOPOCTh XUMHUYECKON PeakLny (3aKOH AEHCTBYIOLINX Mace).
Bnusiaue Temneparypsl Ha CKOPOCTh XuMHueckor peakuuu. [Ipasuno Bant — F'odda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexoqHOro KOMIUIEKCa. DHEPreTUYeCcKas AuarpaMmma.

KpuBas MaxkcBemia — bonsiimana. DHepreTudeckuii 6apnep.

Karanuruuecknue CUCTEMBI.

BimmstHue xaranuzaropa Ha CKOPOCTh XMMUYECKON pEaKIUu.

['oMOreHHBII 1 reTepOreHHbIN KaTalus.

KonebarenbHbie peakuuu.

Xumnueckoe paBHoBecre. OOpaTuMble 1 HEOOpaTUMBbIE PEAKLIUU.

KoHcTaHTa XMMHUYECKOIO PaBHOBECHS.

Cwmemenue xumudeckoro pasHosecus. [Ipunnun Jle—Illarense.

BnusiHue KoHIIEHTpanuu, JaBiIeHUs U TEMIIEPATypPhI.

®da30BbIC PABHOBECHS.

®a30Bble AUArpaMMbl AJIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KOHTpOJ’[beIC BOIIPOCHI IO TEME «PaCTBOpr»

[TonsiTue pactBopa. PactBopumocTs BemecTBa. PacTBopuMocTs rasa.

PactBopbrl. CrocoObl BBIpakeHHsI KOHIEHTpPAIMU PAcTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIEHTpaLusl, MOJISIpHas KOHLEHTpaLKs SKBUBAJIEHTa, MOJIbHAS JIOJISl, TUTP).

Konnurarushasie cBoicTBa pacTBOpOB. M ieanbHbIil pacTBOp.

3axonsl Payns: I (Tonomerpuueckuit) u Il (30ynnnockonuueckuii 1 KpHOCKOMUYECKHI).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpa.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEIIECTB.

HNonHast Teopust KUCIOT U OCHOBaHMI AppeHuyca. OCHOBHbIE MOHSTHUS U TOJIOKEHUS TEOPUU
Appennyca.

Jucconmanus KHCIOT, OCHOBAaHMM W COJIEH C TOYKHM 3pEHUs HOHHOW Teopuu AppeHuyca
(mpumepsI).

Crenenp qucconnanuy. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Jucconmanus ciadbix 31eKTpoiauToB. KoHcTaHTa Aricconuaim.

3akoH pa3basienus OcTBaibaa.

Peakiun moHHOTO 0OMEHA MEXKITY AJIEKTPOJIUTAMHU (Ha MpUMeEpe peakiuii oOpa3oBaHUs cI1aboTro
IIEKTPOJINTA, OCAAKA U raza).

IIpou3sBeneHne pacCTBOPHUMOCTH.

HonHoe npounsseaeHne Boasl. BonopoaHslii ¥ THAPOKCHUIIBHBIN OKA3aTEINH.

I'maponus coneit. Tunsl rugpon3a conen.

KonuuecTBeHHBIE XapaKTEPUCTUKH NTPOLIECCA THIPOIH3A.

@DaxTophbl, BIUSIOLIUE HA TPOLIECC THIPOIU3A.

KonTposabHbie Bonpockl 1o TeMe «/lucnepcHblie cucreMbD)

I'eTreporennsie cmecu. JlucnepcHbie CUCTEMBI.
Hucnepcuocts. Kimaccudukanum qucrepeHbIX CUCTEM.
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Konnoumueie pactBopsl. JInodgunpabie U TM0POOHBIE KOJITOUIBI.
Crioco6bI mostyueHus KOJTOUTHBIX PACTBOPOB.

CtpoeHure KOJTOUTHBIX YaCTHIl.

IIpaBuno ®dasuca — [leckosa.

Y CcTOWYMBOCTD KOJUIOMAHBIX cucteM. CTaOuIn3aTophl.
Koarymnsmust mnoduiabHbIX 1 TH0()OOHBIX KOJUIOHIOB.
CenumeHTAaIMs KOJUIOUIOB.

Koarynsiust KOJTOUIHBIX PACTBOPOB JIEKTPOIUTAMHU.
ITpaBumno lyneue — 'apau. Koarynupytomas cmocoOHOCTb.
OnTHyeckre CBONCTBA KOJIJIOUIHBIX PAaCTBOPOB.
DJeKTpUYecKre CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
PO ECCHI»

OcHOBHBIE IOHATHS TEOPUHU OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
OKHCINTEILHO-BOCCTAHOBHUTEIBHBIE CBOMCTBA BCIICCTB.

Baxuelime oKMCIUTEIN U BOCCTAHOBUTEIIH.

Tumbl OKMCIUTETBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TIPUMEPHI).
OKHCIIUTENIBHO-BOCCTAHOBUTEIBHBIN TOTEHIIAAIL.

VYpasuenue HepHcra.

CocraBieHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI.
HaHpaBHeHI/Ie OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbBHBIX peaKHHﬁ.

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.]'ICKTPOXI/IMI/I‘ICCKI/IC CHUCTEMbI»

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 31eKTpPOXUMUYECKHUX TTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE HA TPAHULIE Pa3/iena «METaul — pacTBOP».
[NanpBanmvecknii amemenT Jlanuams — Skoowu.

DIEKTPOABMKYIASA CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3MepeHne »IeKTpPOIHBIX NOTEHUUAIOB. Psii  CTaHZAPTHBIX HJIEKTPOAHBIX MMOTEHIIMAJIOB.
CBoiicTBa METAINIOB B COOTBETCTBUU C UX MOJOKEHUEM B Py HAIPSHKCHUI.

VYpasuenue HepHcra.

DIIEKTPOIN3 PacIuIaBOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

OO0nenuHeHHbIM 3akoH Dapanes. Beixona mo Toky.

Kopposus metannos. Knaccudukaiiys KOppo3UOHHBIX MTPOIECCOB.

Xumuyeckasi Koppo3usi.

DIEKTPOXUMUYECKass KOppo3us. AHOJHOE OKHCIEHHE MeTalsla U KaTOJAHOE BOCCTAHOBJIEHUE
OKHCITUTEIIA.

[Tpumepsl KOPPO3UU B KUCTION cpejie U aTMOCHEPHON KOPPO3UH.

CKopocTh KOPPO3UH.

3amuTa METaioB OT KOPPO3HH.

3amuTHBIC TTOKPBITHS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3alIUTHl OT KOPPO3UU METAILIOB.

XyUMHUYecKre NCTOYHNKH TOKa. ['albBaHMYSCKHil DJIEMEHT.

XHUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPHI.

XHUMHUYEeCKHE NCTOYHUKH TOKa. TOIINBHEBIC 3JICMEHTHI.



7. OueHOYHbBIE CPECTBA ISl IPOBEAEHHs POMEKYTOUYHOM aTTecTaluu

HpOMe)KYTO‘IHaH arrecragus HnMeeT eI ONpCACIINTDb CTCIICHb JOCTUKCHUA
3alUIAHMPOBAHHBIX PE3yJIbTaTOB OOYUCHHs TI0 IUCHUIUIMHE XHUMHS 3a ONPEICICHHBIH MEepHO.
o0Oy4eHusl.

a) Ilnanmpyemble pe3yabTaThbl OO0y4YeHHs] M OLEHOYHbIE CpPeACTBA JUISI NMPOBeIeHUs
MPOMEKYTOYHOM aTTeCTAIUHN:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OK-1
CIIOCOOHOCTBIO K

a0bCTPaKTHOMY MBIIIUICHUIO, aHAIU3Y, CHHTE3Y

3HaTh - OCHOBBl  JIOTUKH,  HOPMBEI Ilepeuens meopemuueckux 60npocos
KPUTHYECKOTO  IMOAX01a,  (POPMBI 1. OcHOBHBIC METO/Ibl XUMUYECKOTO aHAIIN3A.
aHaJMn3a; 2. OcHoBHBIE TPUOOPHI U 0OOPYIOBAHUE [T XUMUUYECKOTO aHAJIM3a BEIECTB.
- METO/ibl a0CTPAKTHOTO MBIIICHHSI 3. Meronuku npoBeneHUs onbITOB. [IpaBuiia TeXHUKU 0€30MaCHOCTH.
IIPH YCTAHOBJICHUU UCTUHBL
- METOJbl HAYYHOTO HCCIIECIOBAHHS
myTéM MBICIIEHHOTO pacuICHEHUS
o0BbeKTa (aHamu3) U MyTEM U3yUeHUs
mpeaMera B €r0  IEJIOCTHOCTH,
€IMHCTBE €ro YacTeil (CUHTE3)
Ymetb - a/IeKBaTHO BOCIIPUHUMATh Ilpumepnsvie npakmuyueckue 3a0anus
nHPOPMAILIHIO, JIOTUYECKH BEPHO, 1. Onpenenuth ¢ KaKUMH U3 YKa3aHHBIX HUKE BEIIECTB MOXKET B3aHMMOJCHCTBOBATH PAaCTBOP

apryMEHTUPOBAHO U SCHO M3Jararb
YCTHYIO ¥ IUCBMEHHYIO PEYb;

- C WCIOJb30BAHUEM  METOJOB
abCTpaKkTHOTO MBIIIJICHMS], aHAJIN3a
u CUHTE3a aHaJIU3UpPOBaTh
aNbTEPHATHBHBIC BAPUAHTHI
pELICHUS UCCIIEN0BATEIbCKUX 3a1a4

TMJIPOKCUIA Kajus: MOA0BoJopoaHas kucnorta, xjaopun meau (II), oxcun yrnepona (IV), oxcun
ceunua (II), rugpokcun amoMuHUA, TUAPOKCUA aMMOHHUsA. CocTaBbTe€ YpaBHEHHSI BO3MO>KHBIX
peaknuii B MOJIEKYJISIpHOW U MOHHO-MOJIEKYJISIpHOH (hopMmax.

2. Ompenenute BO3MOXHOCTh BOCCTAaHOBJIEHHs OKcuaa skene3a FesOs yrmepomom mpum
cTaHAapTHBIX yciaoBusx u temneparype 1100 K. Peakiust BoccranoBnenus FezO4: FesOy) +4C ) =
= 3FE(K) + 4CO(F)

3. TemneparypHsblii k03¢ ¢duIeHT peakuu paBeH 2,5. Kak u3MeHHUTCS CKOPOCTb peakiuu: a)
1pu noBblieHnu TemnepaTypsl oT 60 1o 100°C; 6) npu oxynakAeHUH peaKMoHHOM cmecH oT 50 1o
30°C?

4. Tns oopatumoit peakuun Fez0yk) + Hyry = 3FeO) + HoO(r 3anuimure BoIpakeHHe KOHCTAHTBI
paBHoBecust AH®, x/[x = + 69,8. Ilpemnoxure cnocoObl yBeTHMUEHHUs] KOHIIEHTPALUN MPOJYKTOB
peaxuu.

5. Ilpu npokanMBaHUM METAIMYECKOTO THUTaHa oOpa3yeTcs Oenblii MOPOIIOK, KOTOPBI
pacTBopsieTCsl B KOHLEHTPUPOBAHHOM CEpHOM KHCIOT€ M CIUIaBisieTcs cO Ienouybto. Yto
npescTaBisieT coboi 3To coennHenre? Hanummre ypaBHEHUs BCEX YKa3aHHBIX peaKIuil.

6. CkoJIbKO MUUTWIUTPOB 96%-HOro pacTBOpa CEpHON KHCIOTHI C INIOTHOCTBHIO 1,84 r/mi
notpedyercst 11 npurorosieHus 2 i1 0,25M pactBopa?




CTpyKTypHBIii
DJIEMEHT

[Tnanupyemsble pe3ynbTaThl

OneHouHble CpeaCTBa

KOMIIETEHINH 0byuenus
7. Kakme BemecTBa W B KaKOM KOJIMYECTBE BBIIEIATCA MNpu mpoxoxaeHun 48250 Ko
aJeKTpuuecTBa 4epe3 pactBop xisopuaa mapranmna (l1)? CocraBbTe cxemy 3JIEKTPOJU3a 3TOTO
pacTBopa.
8. AmoMuHui ckiienaH ¢ Meapio. Kakoi u3 merauioB OyneT KOppoAHpOBaTh B Cpelie CEpHOU
KHCIIOTHI M aTMocdepe BiIakHOro Bo3ayxa? CocTaBbTe CXEMBbI AJEKTPOXMMHUECKON KOPPO3HH.
Buianers - HaBBIKAMM IIOCTAHOBKM LEIIH, Ilpumepnvie npakmuueckue 3a0aHuUA:
CHOCOOHOCTBIO B YCTHOW W [TpoBecTu aHanu3 BIUSHUS KOHIICHTPAIIMU HA CKOPOCTh XUMHUYECKOM peakuuu
MMUCHbMEHHOMN peun nmorumdecku | NapS;03 + Hp,SO4 = S + SO, + NaSO4 + H,O mo akcnepuMeHTanbHBIM JaHHBIM. [IpoBecTH
0(QOpPMUTH pe3yNbTaThl MBIILICHUS; | 00pabOTKY TMOJNYYEHHBIX JaHHBIX C HCIOJb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
- IEJIOCTHOM CHUCTEMOW HaBBIKOB | TEXHOJIOTHM. Pe3ynbTaThl ONTOB MPEACTaBUThH B BUJIEC TAOIHIIBI 1.
UCIOJIb30BAHUS abCTpaKTHOTO Tabnuna 1
MBIIUICHUS] IPY PEIIEHHH TPOOIIEM, Howmep O6beM, Ml Konuenrpanus Bpems Ckopoctb
BO3HHUKAIOIIMX IPH  BBITOJTHCHUH onbiTa | NayS,03 H,0 H,S0,4 Na,S,03, 10% | nosBnenus peakuuu, 10%,
HCCIIEIOBATENBCKUX pabor, MOJIB/JT MYTH, C !
HaBbIKAMM  OTCTaMBaHUS  CBOEH 1 1 7 2 1,3
TOYKH 3pCHUS 2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
3) 5 3 2 6,5
[To marHBIM TaGIUIEI 1 TOCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIIH
THOCYNb(aTa HATPHUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio NapS;Os, a Ha ocu opAMHAT —
CKOPOCTh PEaKIUH.
Crenatpb BBIBOJI O 3aBUCMMOCTH CKOPOCTH PEAKIIMU OT KOHIIEHTPAIIUN THOCYJIb(haTa HATPHsl.
OK-7

TOTOBHOCTBIO K CAMOPAa3BUTHUIO, CaMOpC€ain3allii, UCII0JIb30BaAHUIO TBOPYCCKOI'O IMOTCHIMAJIa

3HaTh

-OCHOBHBIE IIPEJICTABICHUS O
BO3MOXHBIX chepax u
HaIPaBJICHUSX CAMOPA3BUTHUSA U
poeCCHOHATIBHON pealln3alui,
- 0 MYTAX UCIIOJIb30BAHMS

Ilepeuensy meopemuueckux 60npocos O camopazeumusn u npoPeccuoHanbHoll peasu3ayuu
1. Duepreruueckue 3QpHeKThl XUMUUECKUX PEAKIIH,
2. DOTOXUMHUYECKHE PEaKIINH,
3. OO0mue cBoiCTBa pacTBOPOB,
4. TlpuMeHeHue IeKTPoIIn3a,




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

IIIEMEHT O1ieHOYHBIE CPEJICTBA
oOyueHus
KOMITCTCHIHH
TBOPYECKOIO MOTEHIHAA 5. 3amuTa METaIIOB OT KOPPO3UHU
VMeTh: -BBIOMPATh METOIBI M CPEIICTBA Ilpumepnvie npakmuueckue 3a0anus 01 CAMOCHOAMENAbHOZ0 PACCMOMPEHUSs HO

Pa3BUTHSI KPEATUBHOTO NMOTEHIMAIA,
-JIaBaTh MPABUIBHYIO CAMOOLICHKY,

- CAaMOCTOSITEJIHO OBJIaJICBATh
3HAHUSAMH U HaBBIKAMHU MX
MPUMEHEHHS B IPOPEeCCHOHATBHOM
JEATeILHOCTH

czle()ylomum memam:

BHeaynutopHass caMmocTosiTenbHash paboTa OOyYarOIIUXCS OCYIIECTBISICTCS B BHIE
W3Yy4YEeHUs JIUTEepaTyphbl IO COOTBETCTBYIOIIEMY pa3zelly ¢ MpopabOTKON Marepuana; ohopMICHUS
OTYETOB I10 JIAOOPATOPHBIM PabOTaM U BHITIOJTHEHHS JIOMAIITHUX 3a/IaHUN TI0 TeMaM:

- «XHMHYeCcKasi TEePMOAMHAMHUKA)

3anava Nel

Hus peakunn CHy p + CO, () = 2 CO () + 2 Hy () onpenennure BO3MOKHOE HalpaBICHUE
CaMONIPOU3BOJILHOTO TEUEHUSI PEAKIUU MPU CTAaHIAPTHBIX YCIOBUAX U mpu Temmeparype T = 927
0C, eciu TeroBoi 3¢ (deKT peakiuu 10 3aJaHHOW TeMIepaTyphl HE H3MEHUTCS. YKaKUTE: a)
BBIICJISIETCSI WJIM TIOTJIOMIAETCSl DHEPrusi B XOJAE peakuuu; O) MPUUUHY HAWJEHHOTO H3MEHEHMUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

3anaua Ne2

Beruncaure temnoBoit  addexr peakuun: CaCy o + 2 HoOfr) = Ca(OH), ) + CoHa ),
MOJIB3YSICh CTAHJAPTHBIMH TEIJIOTaMH OOpa3OBaHHs pearupyrommx BemecTB. CKOJIbKO TETUIOTHI
BBIIETTUTCS UM TIOTJIOTUTCS TIpH oO0pa3oBanuu 2,24 1 CoH,?

3amaua Ne3

[Io TepMOXMMHYECKHMM ypaBHEHUSAM paccuuTaiitTe TerioBoil dsddext peakuuu:
Ho ) + COs ) = CO (py + H2 O(r). TepmoxuMudeckue ypaBHEHHS:

a) H, o T Y0, = H,O () AH =-241,9 x]Ix;

6)2 CO o T 0, = 2 COsy () AH = -566,2 xJIx.

- «XXMMHYECKasi KHHEeTUKA)

3amaya Nel

Peaxnus nporekaer 1o ypasaenuio: Or ) +2 CO ) = 2 CO; (. HauanbHble KOHIIEHTpAaUU
pearupytromux BemiectB paBHbl: [O2] = 1,2 monp/1, [COJ= 0,8 Monb/1. Bo ckombko pa3 u3MEHHUTCS
CKOPOCTh MpsAMOH peakiuu, koraa npopearupyet 30% CO? Bo ckoimbko pa3 U3MEHSTCS CKOPOCTH
MPUMOI ¥ 0OpaTHOM peakIuu, €CIu YBEJIUYUTh JaBJIeHHE B CHCTEME B JiBa pa3za?

3agaya Ne2




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

[Ipu Temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIAET B peakuuio 3a 20MHUH.
PaccuuraiiTe Bpemsi, mpu KOTOPOM 3TO K€ KOJUYECTBO BEIIECTBA BCTYNUT B PEAKLUIO MPU
temnepatype 200 oC, ecin TeMITepaTypHbIH KO (PHUIMEHT CKOPOCTH peakinK paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MIPU 3TOM CKOPOCTh PEaKIUu?

3amaya Ne3

Haiinure HayaibHbIe KOHLIEHTPAIIMK UCXOJHBIX BEIIECTB U KOHCTAHTY PABHOBECHS PEaKIIUU:
Fe @) + H2O ) = FeO () + Hy (1), eciiu paBHOBECHBIE KOHIIEHTpPALMU PEArMpyOUIUX BeELIECTB
paBubL: [H201=0,3moms/1, [Hz] = 0,4 Moms/m.

3amaya Ne4

Hns peakumonnoi cuctemsl: CO ) + HyO () = CO2 (y + Hy (7 HavanbHbIe KOHUEHTPALUH
paBubl: [H20] = 0,5 monp/n, [CO] = 0,6 mMonp/n. Onpenenure KOHLEHTPALMKA BCEX BELIECTB B
MOMEHT PaBHOBECHSI, €CJIM KOHCTAaHTa paBHOBeCcHs paBHa 1,45.

3amaua NeS

Bripasurte uepe3 KOHLIEHTpAIMU PEareHTOB KOHCTAHTHI PABHOBECHS CICAYIOIIMNX PEAKIIAMN:

Nz(r) +3 Hz(r) =2 NH3(T)V AH =-922 x]JIx;
COz(r) +C () = 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(F) =CO T Hz(r), AH =-41,1 x]JIx.

VKaxuTe HamnpaBlIeHUE CMEIIEHUS XUMUYECKOTO paBHOBECHUS JOTUX peakIui: a) mpu
MOHIDKEHUU TEeMIIepaTyphl, €ClU JaBleHHE TOCTOSIHHO; O) MpH TMOBBINICHUU JaBICHUS, €CIU
TeMIlepaTypa MoCTOsIHHA.

- «PacTBOpBI»

3amaya Nel

B kakom o0Owveme Bombl ciemyer pactBoputh 1351 SnCly mns momyuyenust 3M pactBopa
xnopuna ojnosa (1) ¢ mmotaocteio p = 1,405 r/mn?

PaccuuTaiiTe: a) MaccoBylO JOJIO BelIECTBa B pacTBOpe; O) MOJISIPHYIO KOHIEHTPAIHIO
HKBHUBAJIEHTA; B) MOJISIIBHOCTb; ') TUTP; J1) MOJBHYIO JIOJIIO BEIIECTBa B pacTBOpE.

3amaya N2

3aKOHYUTE MOJEKYJISpHbIE W HAMUIINTE COKpAllleHHblE WOHHBbIE YpaBHEHHUS peakuuil
B3aMMOJEHCTBUS CIEAYIOIUX BELIECTB!

HBr + NaOH —

AgNO;3; + HpS —




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

MgCl, + KOH —
CaF, + HCl —
Sb(OH)3 + H,SO, —
Sb(OH); + NaOH —

3amaga Ne3
CocraBbTe 10 JBa MOJIEKYJISIPHBIX YPaBHEHUS PEAKLIUA K CIICTYIOIIUM HOHHBIM:

Ba’>" + Cr0,> — BaCrOy;
NH," + OH — NH,OH;
ZnS + 2H' — Zn** + H,S

3amaya Ne4
Boruncnute pH 0,05M pactBopa cepHON KUCTOTHI.

3amaua NeS

Kakue w3 crnepyrommx coineit momsepratorcs ruaponusy: NapSiOs;. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJEKYJSPHBIE ypaBHEHHUs THAPOJIM3a COOTBETCTBYIOMMX coneil. Kakoe
3HaueHne pH (< wi> 7) UMEI0T pacTBOPHI ITUX COJCH?

3amaya N6

Haitnure npoussenenne pacrBopumoctu PbCl,, ecm B 200 mu Boasl pactBopsiercst 2,17
3TOTO COEIMHEHMUS.

- «OKHCIUTEJIbHO-BOCCTAHOBUTEIbHbIE MPOLECCHD)

3agaya Nel

[TonGeputre k03P PUIMEHTH B YpaBHEHUAX OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKITHIA.
VYKaxuTe TUIl KaKI0M pEakinu.

PaccumnTaiiTe SIEKTpOABMKYIIYIO CHIIy W OINPEIEIUTE HAMPABICHUE CaMOMPOU3BOJIBHOIO
MPOTEKAHUs MEPBOM PEaKUMU IPU CTAHAAPTHBIX YCIOBHUAX, MCIIONIb3Ysl 3HAYECHHUS OKUCIUTEIBHO-
BOCCTAaHOBHUTEIILHBIX MOTECHIINAIOB:

HJ + H3POs — J, + H3POs + H,0

HNO, — HNO; + NO + H,O

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

NH4R€O4 +H, — Re + NHj3 + HzO

KBrO — O, + KBr




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

3amaga No2

CocraBbTe YpaBHCHHUS OKHUCIIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA:

KMnO4 + NaNO, + H,O —

NaCrO, + H,O, + NaOH —

BI(OH)3 + Na,S,05 + NaOH —

Bi,O; + C —

Mg + HNO3 (pa36) —

3amaua Ne3

JlaHbl [BE OKHCIHTEIbHO-BoccTaHOBUTENbHBIE mapbl: KNO,;, KNOsz; u Pb(NOs),, PbO..
ITonb3ysich TaOIUIEH CTAaHIAPTHBIX OKHCIMTEILHO-BOCCTAHOBUTEIBHBIX MMOTEHIIMAIOB, COCTABLTE
ypaBHEHHE BO3MOXXKHOW peakunud B ykazanHoit cpeme (HNO;3). Paccumraiite 3HadeHue
AIEKTPOJBKYILIEH CHIIbI PEAKIIUH.

- «JJIeKTPOXHMHYECKHE CHCTEMbD)

3anaya Nel

CocTaBbTe DSJEKTPOHHO-HMOHHBIE YpPaBHEHHS DJEKTPOIHBIX IPOLECCOB W MOJEKYISIPHOE
ypaBHEHHE TOKOOOpa3ylollel peakiuH, MpOTEKaoLe mpu paboTe rajJbBaHUYECKOTO 3JIEMEHTa
Co/Co(NO3), // AI(NO3)s/Al. Paccuutaiite D/IC (E) raapBaHHUYECKOTO 3JIEMEHTA MPH CTaHIaPTHBIX
YCIIOBHSIX.

[IpuHSB MOTEHNIMANT aHOAA PAaBHBIM CTAHAAPTHOMY 3HAYEHHIO, PACCUNTANTE KOHIIEHTPAIIHIO
KaTHOHOB MeTajlyla B KaTOJHOM pacTBope, npu Kotopoil OJIC raapbBaHMYECKOrO 3JIEMEHTa
ymenbiuTes Ha 0,02B.

3amaya N2

[IpuBeauTe CcXeMBbI DIEKTPOJIHBIX TMPOIECCOB U MOJEKYISpHbIE YpaBHEHHS peakIluii,
MPOTEKAIOIINX TPH TEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpene; 6) Bo
BJIKHOM BO3J1yXe.

Omnpenenure yObBUTH MacChl aHO/A MPU KOPPO3UH B KUCIIOM cpeze 3a 20 MUH, €ClIM CKOPOCTh
Koppo3uu coctaBuia 0,01 r/y.

3amaya Ne3

CocTaBbTe 3JEKTPOHHO-MOHHBIE YPABHEHUS 3JIEKTPOIHBIX MPOIECCOB (aHOA MHEPTHBIN) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKIIUH, IIPOUCXOISIIEH MTPH AIEKTPOITH3E:

a) pacruiaBa NaOH;




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DJIEMEHT OneHouHble CpeaCTBa
oOyueHus
KOMIIETEHINH
0) pactBopa CoSOy,
Breruncnute pakTudeckoe KOIMYECTBO METallia, MOJyYEHHOTO Ha KAaTOAE MPH AJICKTPOIIN3E
Co(NO3),, eciu 37eKTpOIIH3 MPOBOAMIM B TedeHuH 1 4. Beixoa Metaia mo Toky coctaBui 85%.

VYkaxute BO3MOXKHbIC TPUYMHBI YMEHBIIICHUS BBIX0JIa METaJIJIa 110 CPABHEHUIO C PACUECTHBIM.

Bnaners: - IPUEMAMHU U TEXHOJIOTUSIMU Ilpumepnvle npakmuyeckue 3a0aHusn K 01AHOYHOMY UNU KOMNbIOMEPHOMY MECMUPOCAHUIO

(dbopMupoBaHHUS LIETCH
CaMOpa3BHUTHUS U UX
caMmopean3alum,

- KpUTHYECKOW OLICHKHU PE3yJIbTaTOB
JESATEILHOCTH 10 PEIICHUIO
poeCCHOHATILHBIX 3314
-HCIOJIb30BAaHHUIO TBOPYECKOTO
MOTEHIMala

no memam:
- XumMHueckasi TepMOAMHAMUKA
1. Ilpu paccMOTpeHUH XUMUYECKON PEAKIUH cucmema 03Ha4aeT:

a) 1/2 N2+ 3/2 H,= NHs

a) MCXOJHbBIE peareHThl
0) NPOAYKTHl XUMHUYECKON pPEAKIINU
B) PEaKLMOHHBIN cocy
I') MCXOJHBIE PEAareHThl U MIPOIYKTHI PEAKIINU
ITepBblii 3aK0H (I1epBOE HaYa0) TEPMOJUHAMUKHA MaTeMaTHUECKU 3aIIUCHIBACTCS TaK:
a) PV =uRT B) K= Aexp (- EA/ RT)
0) K=R/Nx r) AU= Q-W
B sK30TEpMHUECKON pEeaKIUu:
a) SHTAJBIMS PEaKIIMOHHOM cucTeMbl noBsiaercs (AH > 0)
0) TerioBoit a3 ekt peakiuu otpunareieH (Q< 0)
B) SHTAJIBIIUS pEaKMOHHON cucTeMbl ymMeHbaercs (AH< 0)
T') JaBJICHHUE PEAKIIMOHHON CHUCTEMBI ITOBBIILIAETCS
CranpapTHble TeroBble 3()(eKThl MPUHATO 0003HAYATH:
a) AUcr B) Q 1013°"°
6) AH®39 F) AHcr
Kakue 13 npuBeeHHBIX peakuil BISIOTCS SHIOTEPMUUYECKUMHU?
AH = — 46 K]x/Monb
0) H,+4/20,=H,0, AH = -242 K]I>x/monb
B) 1/2 N2+ 1/2 O2=NO , AH =90 K]I>x/momb
r) 1/2Hy+ 1/2 1,=HI, AH = 26 K]I»/Monb
Kakas u3 HamMCaHHBIX HMXKE PEaKLMH OTBEYaeT TEIUIoTe oOpazoBaHMsA OoKcuia azoTa ( || ) B
CTaH/IapPTHBIX YCIOBUSAX?
a) 1/2 N2+ O=NO
6) N+ 1/2 0,=NO

B) 1/2 Ny+ 1/2 05 = NO
r) NH3;+5/2 O, =2NO+3H,0




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

7. Tlpu BoccranoBieHuu 16r oxcuaa meau( || ) mo peaxknuu :
CuO (9 *+ C (rpagur) = CU (¢ + CO (), mornotuioch 22 kJIk TEMIOTHI.
DHTtanbmus o0pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakiuu NiO ) + C (pagur) = Ni o + CO (. Onpenenute BO3MOXKHOE HalpaBlICHUE
CaMOIPOM3BOJILHOTO TCUCHHSI PEAKIIMU NIPU CTaHAAPTHBIX YCIOBUAX U TpU TeMmepatype 627°C.

BemectBo AH®593 (KIx/M0J11B) S%gg ([x/MosBp*K)
NiO @ —239,7 38
C (rpadur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B otBere ykaxkute 3HaueHus 3Hepruu 1'mb0Oca npu cTaHJapTHBIX YCIOBUAX, IPH TEMIEpAType
627°C n TtemmepaTypy Hadaja peakluH

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kaxk u3MeHsieTcst SHTPOMHSI PU Pa3JI0KEHUN KapOoHaTa KaTbIHsI?
a) YBEIMYUBACTCS B) HE YMEHbIIIaeTCs
0) yMeHbIlIaeTCs T') HE 3HaI0
10. [lanHas peakuus:
2KC|O3 (TB) —2KCl1 (TB)+3OZ ) AH<O
MOKET CaMOIIPOU3BOJILHO MPOTEKATH
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXKET MPOTEKATh
0) B 0OpaTHOM HamnpaBiIeHUU I') HE 3Hal0

- XumMndeckass KHHETHUKA
1. Pazgen xumuu, U3ydaroniuii CKOPOCTH U MEXaHU3MbI XUMUYECKUX PEaKIii, Ha3bIBACTCS
a) XUMHYecKasi TEpPMOIMHAMUKA
0) TepMOXHUMHS
B) XMMHUYECKasi KHHETHKA




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

2. CKOpOCTh XMMHYECKOW peaKIuu — 37O ...
a) BpeMs, 32 KOTOPOE MOJIHOCTBIO PaCXOyeTCsl OJTHO U3 UCXOJHBIX BELIECTB
0) U3MEHEeHHe KOJIMYECTBA BEIIeCTBA PEareHTOB (UM MPOJYKTOB) PEaKlMy B €AMHUIY BPEMEHH
B eMHUIE 00BeMa
B) KOJIMYECTBO BEIIECTBA MPOJTYKTOB PEaKLUU K MOMEHTY OKOHYAHHSI peakluu
3. B Kkakux enquHHIIAX BBIPAKAETCS CKOPOCTh XUMHUECKON peakiuu?
a) MOJIb JI et
0) Ge3pa3mepHast BeIMUYUHA
B) MOJIBZ C
4. Ot xakux (HakTOpOB 3aBHCUT CKOPOCTh XUMHUECKUX PEAKIINI?
a) OT MPUPOJIBI PEaruPyIONINX BEIIECTB
0) oT TemnepaTypsl
B) OT 00beMa peakIIMOHHOTO Cocya
5. CocrossHME XUMHYECKOTO  paBHOBECHS  OOpPaTUMBIX  MPOIECCOB  KOJUYECTBEHHO
XapakTepu3yercs ...
a) PaBHOBECHBIMH KOHIICHTPALUSMH TPOTYKTOB PEAKITHH
0) PHepruei akTUBU3AINH
B) KOHCTAHTOM paBHOBECHS
6. Kak 3anuceiBaeTcs BbIpaXKeHHE 151 CKOPOCTH PeaKIMU
4 NO ™t 6 H,O=4 NH3(F) +5 Oz(r)
a) V=K[NOJ*[H.0] 6) V =Kk[NH3][02] B)V = k[NO]*[H.0O]°
7. Kak 3anumiercst BBIpaKe€HHE 111 KOHCTAHTHI paBHOBecHs peakiuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B*
6) Kp = [C][D]/ [A][B]
8) Kp = [A][B] %/ [C][D]
8. UrTo MOKHO CKa3aTh O peakluy, N300pakeHHON Ha AMarpamme K Bonpocy §?
a) DK30TepPMUYECKast peaKITus
0) sHIOTEpMUYECKask peaklus
B) PEAKIIHsl OMMCHIBACT COCTOSTHAE PaBHOBECHS
9. PaBnHoBecue peakiuu Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMeIIaeTcs BIEBO.
a) PpU NOHMKEHUHU TeMIepaTyphbl




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

0) MpU MOBBIIICHUH TEMITEPATyPhI

B) IIPH MTOBBIIICHUY JIaBIICHUS

10. Jns peakuun C + 2 H 5 () = CH 4 () Ipu HEKOTOPOI! TeMIepaType KOHCTaHTa PaBHOBECUS
paBHa 0,8. PaBHOBecHast KOHLEHTpaIMsi BOJAOpPOAa paBHa 1,2 Monb/i. Belumcianre MCXOAHYIO
KOHIICHTPAIIUIO BOJIOPO/IA.

a) 1,2

0) 3,5

B) 5,0

- PacTBOpSHI
1. dnsa ypaBuenus peakuuu Cu SO4 + KOH —... cokpallleHHO€ HOHHOE ypaBHEHHUE 3alHILETCs B
BH]IE
1) 2K"+ S04 = K,S04
2) Cu®" + SO4* + 2K" + 20H = Cu(OH)zi + Ky,SO,4
3) CuSO, + 20H™ = Cu(OH)xd + SO+
4) Cu*" +20H™ = Cu(OH).4
2. Macca (B r) xsopuna Hatpus B 300 M 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
1)1 2)2 3)11 4) 13

4. Jlns momasyienus runponusa xjaopuaa xpoma (I1I) cnegyer

1) nmo6GaBHUTH CONIAHYIO KUCIOTY

2) 100aBHTH HIETOYb

3) pas30aBuUTH pacTBOp BOAOIA

4) TOBBICUTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, NMPUTOTOBICHHBIM U3 THIAPOCYib(ara KalblUs U BOJBI, CyMMa
K03 (UIIMEHTOB B YpaBHEHHH HEOOpaTUMOMN AMCCOIMAIIMHY PACTBOPEHHOTO BEUIECTBA — ATO

1)3 2)4 3)5 4) 6
6. PacTBOpHMOCTB OKcamaTa cepeOpa paHa 3,27-10° 1/ 100r H,O. Ompenenure MpOH3BELCHHE
pactBopumoctu Ag2C,04

1)510"%  2)1,16:10° 3)10,7-10°° 4) 2,31-10°°
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oOyueHus
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7. MaccoBas 1011 paCTBOPEHHOTO BEIIECTBA — 3TO OTHOLICHUE
1) Macchl BemecTBa K Macce BOJIbI
2) KOJM4YEeCTBa BEIeCTBA K 00beMY BOJIbI
3) Macchl BelecTBa K Macce pacTBopa
4) KOJMYeCTBa BEIIECTBA K 00bEMY pacTBoOpa
8. K ci1abpIM 371€KTpOJINTaM OTHOCUTCH ...
2) THIPOKCHU AaMMOHHS
3) THIPOKCHU KaTus
4) XJIOpU KaIbIHs
5) wmapraHioBas KucCJioTa
9. N3BecTHO, YTO BOAHBIC PACTBOPHI MHOTUX COJIEH MOTYT UMETh INEIOYHYIO MM KHCIYIO CPELy.
[IpynunHOM 3TOTO ABIAETCA ...

1) snexTponu3 coneit
2) JUCIPOIOPIIHOHUPOBAHKE COJICH
3) ruapatupoBaHue coeil
4) ruapoIHM3 coyei
10.3nauenue PH uucroii Bozsl nipu 25°C cocrasiiser
11 2) 7 3)0 4) 10

- lucniepcHele cucTeMsl
1.  VYkaxwure pa3Mepbl YaCTUIl KOJIOUIHBIX CHCTEM
1)  wmenbme 1 HM
2)  Gombire 100 HM
3) ot 1am a0 100 am
2. Kakwe WOHBI CIIOCOOHBI BBI3BaTh KOATYJISAIMIO KOJUIOWZA, YACTHI[BI KOTOPOTO HWMEIOT
MOJIOKUTEIIBHBIN 3apsa?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJspHBIC MOJIEKYIT
3. Jlnsg xakoro SJEKTpOJIUTA TMOPOT KOAryJSIUU KOJUIOWIA C TOJOXKHUTEIbHO 3apsHKeHHOU
YaCTUIIEA NOJDKEH OBITh HAMMEHBIITNM?
1)  xuopun Kanus
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oOyueHus
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2)  cynbbaT Kamus
3) oprodocdar kamus

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

KaKOH 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuiamn3aropa?
1)  xmopun xenesa (111)
2) Boma
3)  TUAPOKCHUI Kaus

5.  Tlpu B3ammopeiicteum 20 mu 0,001H nutpara ceunmna (1) ¢ 10 mu 0,02H cynbdara xamus
oOpazyercs 30i1b cynabpara cBunna (1l). K xakomy siexkTpony IOMKHBI IepeMemaThes
YaCTHUIIBl IUCTIEPCHON (ha3bl IPHU AIIEKTposn3e?
1)  HaxomATCs B COCTOSHMU JHHAMHUYECKOTO PAaBHOBECHSI
2) K Karomy
3) kadHomy

6. B aBe kom0l Hamuro mo S50 M 305 TUApoKcHAa kene3a. s TOro 4TOOBI BBHI3BAThH
KOaryJsiuio 3051 norpeboBanock 100aBUTh: B mepByo — 5,3 mi 1H pactBopa xmopuaa
kamust; B apyryto — 18,7 mun 0,001H pactBopa ¢ocdara nHatpus. Berauciaure mopor
KOAryJIsIIUH KaXKJI0TO DJIEKTPOIUTA.

- OKHMCINTENBHO-BOCCTAHOBUTEINIBHBIE ITPOLIECCHI
1. OxucnauTeNb — 3TO aTOM, MOJIEKYJIa I UOH, KOTOPBIH ...
1) yBenMUYMBAET CBOIO CTEIICHb OKUCICHUSI
2) TPUHUMAET JJICKTPOHBI
3) oTmaeT CBOM AIEKTPOHBI
2. IIpouiecc BOCCTaHOBIIEHHSI UMEET MECTO B ClIydae, KOTJa ...
1) HelTpaibHBIC ATOMBI IPEBPAIIAIOTCS B TIOJIOKUTEIBHO-3aPSKEHHBIC HOHBI
2) TOJIOKUTEIBHBIN 3apsi] MOHA YMEHBIIIACTCSI
3) oTpuUIATEeNbHBIN 3apsil HOHA YBEITUIHBACTCS
3. I3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHrpoBaHus NPUHAMJIEKHT ...

1) S+ 2HNO;3;=H,SO,4 + 2NO
2) 2H>0, = 2H,0 + O,
3) Mg+ S=MgS

4. K BOCCTaHOBHUTEIISIM OTHOCSTCS ...
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1)  Mertayuibl, BOIOPO, YIIEPOT
2)  aKTHBHBIC HEMETAJLIBI
3)  ayeMEHTHI, HaXOAAIIMECS B CPEIHEH YaCTH TEPHOANICSCKON CHCTEMBI
5. CTeneHr OKHUCIICHUS KUCIOPO/Ia a) B BOJIE U 0) B MEPOKCHIE BOJOPO/Ia COOTBETCTBEHHO PABHHI ...
1) a)-2,0)-2
2) a)—-2;06)+2
3) a)-2;6)-1
6. Ilepmanranar kanus B OBP, nmporekaromux B KMCII0# cpesie, BOCCTaHABIMBAETCSA JO ...
1)  karuona Mn?*
2)  manramar-nona MnO,>
3)  okcmaa mapranma (1) MnO
7. B peakuu, nporekatomieir mo cxeme CrSz + KNO; 2 KyCrO4 + K;SO4 + NO okucienuto
MOJIBEPTAIOTCS CIICAYIONIUE DIEMEHTHI ...
1) asorucepa
2)  cepau XpoM
3)  XpoM u a30T
8. Cymma k03¢ (HUIIMEHTOB B peaKIliy, IPUBEACHHOM B Borpoce Ne 7 paBHa ...

1) 26 2)18 3)35
9. CymmMma ko3 dunmenton B peakipn KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3)35

-DNEKTPOXUMHUUECKUE CUCTEMBI
1. DJeKTpoIHbIi MOTEHIUA ONPEICISIOT 10 YPABHEHHUIO . ..
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BonbumMana
4) Appenuyca
2. Paccunmraiite DJIC rampBanndeckoro snnemMeHTa MQIMgSO4||CuSO4|Cu npu cranmapTHBIX

YCIIOBUAX
1) —2,03
2) —271

3) 2,71
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4) 0,81
Kakue nponykTsl 00pa3yroTcs Ha KaToje MpHU 3JIEKTPOJIM3E pacTBOpa HUTpaTa cepedpa’?

1) Bomopon

2) cepebpo

3) aszorHas KuCIIOTa

4) KHCIOpPOJ
Vkaxute cymMmmy K03 PHUIIMCHTOB B ypaBHEHHHU 3JIEKTPOIM3a pacTBopa Hutpara meau (I1)

1) 12

2) 11

3) 10

4) 8
Kakas W3 TIpUBEACHHBIX OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX PpEaKIUil  IMPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HanpaBiIeHUH?

1). FeSO4+ Cu —...

2) CuSO4+Fe —...

3) CuSO4+Na —...

4) HCIl+Cu—...
Beruucnure mMaccy HUHKA, MOMYYEHHOTO MPU 3JIEKTPONU3e CyiabdaTa IMHKA, KOTOPBIN
poBoAuIN B TeueHue 20 cek npu cuiie Toka 1A

1) 2,1-10*

2) 0,05

3) 0,013

4) 6,7-10°°
[TpuBeauTe cxeMbl AJIEKTPOAHBIX IPOLECCOB U MOJIEKYJIIPHOE YypaBHEHHME pEaKIHH,
NPOTEKAIOIIEH TPU AIEKTPOXMMUYIECKOW KOPPO3UHU rajmbBaHomapbl Zn|Mg B CepHOKHCIION
cpeze. B otBere ykaxure cymmy K03(hpuULineHTOB B MOJIEKYIIPHOM YpaBHEHHUH.

1) 6

2) 5

3) 4

4) 8




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

[IpomexyTouHas arrecTanus MO JUCHUIUIMHE «XUMHS» BKIIOYAET TEOPETHYECKHE 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 TEOPETHUECKHUX BOMPOCA U OJIHO MPAKTUYECKOE 3a/1aHuUE.

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

«3auTeHo» - OOydYalIIUiCi JAEMOHCTPUPYET TOPOroBBId YpPOBEHb CHOPMHUPOBAHHOCTHU
KOMITIETEHIIUI: B X0/ KOHTPOJIbHBIX MEPONPUATUIN 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
00BsiICHEHUS] HTH(POPMAIIMH, HE MOXKET IM0Ka3aTh UHTEJIEKTyallbHbIE HABBIKH PEIIEHUs TPOCTHIX 3a4a4.

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 oOpa3oBanume: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.10.2019). - Tekcr:
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 (nmata oOpamenusi: 14.10.2019). - MakpooObekT. - TEeKCT : 3JIEKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

1. Mensunuk, H. JI. PactBopsl : mpaktukym / H. JI. Mensuuk, 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 ob6pamienus: 14.05.2020). - 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'. M. Hocoa. - Marauroropck :
MITY wum. I'. H. Hocoma, 2019. - 1 CD-ROM. - 3arm c¢ Turymn o9kpanHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara ob6pamenus: 22.10.2019). - 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: 14.10.2019). - MakpooObeKT. - TEKCT : BIEKTPOHHBIN. -
Nmeercs nedarHplil aHAIOr.

4. Mumypuna, O. A. Xumundeckas kuHeTHKa. COCTOSTHUE XMMHYECKOTO PAaBHOBECHS :
npaktukyM / O. A. Mumypuna, 3. P. Mynnuna, O. B. EpmoBa ; MarHUTOropckuii roc. TeXHU4ECKUR
yH-T uM. ['. K. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AJICKTPOHHBIN. -
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:
HEMOCPEICTBEHHBIN.

6. Kparkuii crnpaBo4HMK (U3MKO-XUMUYecKuX BenmuuuH / coct.. H. M. Bapon, A. M.
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texHuuyeckuit )xypHai — ISSN 0579-2991.

B) MeTonnueckne yKazaHnus:

1. Mumypuna, O.A. DHepreruka XUMHMYECKHX IPOLECCOB: METOAMYECKHE YKa3aHUs K
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2. Komsama, JLI. Xwumudeckas TEepMOAMHAMHUKA: METOAWYECKHE  YKa3aHUSA  JUIS
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texHuyeckul yH-T uM. I'. Y. HocoBa. — Marautoropck : MI'TY um. I'. . Hocoga, 2020. — 18 c. —
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3. Konsina, JL.I'. CKOpOCTh XMMHUECKUX PEaKLMH U XUMHUECKOe paBHOBecHe: Mertoauueckue
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TekcT : HenmocpeACTBEHHBIM.

4. PonmonoBa, H.M. Xumnueckas kuHeTHMKa. XHMHUYECKOE DPABHOBECHE: METOAMYECKUE
yKa3aHus JUIs CaMOCTOATENBbHOM padoThl MO AUCHUIUIMHE «XHUMHUs» Ul OOydaroIIMXCsl BCEX
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uM. I'. Y. Hocosa, 2020. — 20 c. — TekcT : HenmocpeACTBEHHbIH.

5. Uynposa, JI.B. PactBopbl: MeToauueckass pa3paboTka K J1abOpaTOpHbIM paloTaMm 110
TUCHUIUTMHE «XUMHs» 171 00yJarolMXcsl BCEX HANpaBICHUN MOJATOTOBKU U CIELMAIbHOCTEH BCEX
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N. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocosa, 2017. — 9 c. — TekcT : HEemocpenCcTBEHHBIM.

8. Komsama, JI.I'. OKMCIUTETHHO-BOCCTAHOBUTEIFHBIE PEAKIMU: METOIMUYECKHE YKa3aHUs K
nabopaTopHoil paboTe MO IUCIUILIMHE «XUMUS» A1 00YyYaIOIIMXCs BCEX HANpPaBICHUN MOATOTOBKU
u cnenuanbHocTe Bcex Qopm oOyuenus / JI.I. Konsma, E.B. Tapactok; Marauroropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2020. — 10 c. —
Tekcr : HermocpeICTBEHHBIN.

9. Komsma, JLI. OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU M 3IJIEKTPOXUMHUYECKHE
MPOIIECCHl: METOAMYECKas pa3padoTKa K CaMOCTOSITEIBHOM paloTe aisi 0Oydaromuxcsi Mo BCEM
HaNpaBJICHUSAM MOATOTOBKU M CHEIHATIBHOCTIM Beex (opm obydenus / JL.I'. Konsana, E.B. Tapaciox,
2.P. Mynnuna; Marautoropckuii roc. rexuudeckuiit yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY
uM. I'. Y1. Hocosa, 2017. — 41 c. — TekcT : HenocpeACTBEHHbIH.



10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TIPOLECCHI: METOIWYECKHE YKa3aHus K

nabopaTtopHOil paboTe MO AUCHUTUIHHE «XHUMHUS)

JJIA 06yqafomnx051 0 BCCM HaIIpaBJICHUAM

MOATOTOBKM W CIENHUATBLHOCTSIM Bcex ¢dopm oOyuenus / O.A. Mwumypuna, H.M. Pomnonora;

MarsuToropckuii roc. TEXHU4EeCKUMi yH-T uMm. I'. M.

Hocoga, 2017. — 13 ¢. — TeKcT : HenmoCpeICTBEHHBIH.

HocoBa. — Maruuroropck : MI'TY um. I'. H.

r) [IlporpammHuoe odecnneuenne u MHTEpHET-pecypcehI:

IIporpammuoe odecnevyenue

Haumenoanue 110 Ne norosopa Cpox AeiicTBus

JIMLCH3UH

MS Windows 7 Professional(uus ;159 16 o1 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional 1 757 17 o1 27.06.2017 27.07.2018

(m1st KITAcCcoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHo

7Zip cB000HO pactpocTpansemoe 110 06eccpoyuHO

FAR Manager cB00OOHO pacnpoctpansemoe I10 OecCpoYHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JAaHHbIX U I/IHq)OPMaIII/IOHHbIe CIIPaBOYHbLIC CHCTEMbI

HazBanue xkypca

CchlIIKa

DnekTpoHHas 0asza MmepuoAnYecKuX u3gaHui East
View Information Services, OO0 «IBHUC»

https://dlib.eastview.com/

Hanuonanenass wuHpOpMalMOHHO-aHATUTHYECKAS
cucrema — Poccuiickuii MHIAEKC  HAY4YHOTO
mutuposanus (PMHII)

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

IMTouckoBas cucrema Axamemus Google (Google
Scholar)

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

Nndopmanvonnas cucrema - EguHoe 0kHO
J0CcTyna K MH(QOpMaIMOHHBIM pecypcaM

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

denepanbHOe  roCyJapcTBEHHOE  OKOJKETHOE
YUpexKICHUE «DenepabHBIA UHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTHY

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

Poccuiickas I'ocynapcrBenHnas o6ubnuorexa.
Karasorn

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

DnexTpoHHBIe pecypcbl Oubmuorekn MITY wm.
I'.1. HocoBa

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

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCHMIITIMHBI

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOe obecrneucHUe JAUCIMITIIIMHBI BKIIFOYACT!:

Tumn 1 Ha3BaHUE AyJUTOpUHN

OcHallieHue ayuTopun

JEKIOUOHHOTI'O THIIA

Y4aeOHbIC ayTIUTOPUH JJISI MynpTUMENUIHBIE CPEACTBA XpaHEHUs, Mepeaadyud u
NIPOBEICHUS 3aHATUU npeJcTaBieHUust HHPOpPMaIUU




Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauTopumn

YueOHbIC ayqUTOPUH IS
MpoBeAeHUS JTa0OpaTOPHBIX
3aHSTUH, TPYNIOBBIX H
WHIWBHIYAIbHBIX KOHCYJIbTAIHH,
TEKYIIEro KOHTPOIS U
NPOMEKYTOUYHOH aTTeCTaluu

O6opynoBaHue AJis BBITOJHEHHS J1a00paTOPHBIX padoT,
XMMHUYECKasl T0Cy/1a, PEaKTHBBHI,
Harnsiniaeie Mmatepuanbl: TaOIHIbI, CXEMBI, TUIAKATHI.

ITomemenus nius
CaMOCTOSITEIBHON pabOTHI
oOyuaroniuxcs

maketom MS  Office,
BBIXOZIOM B VIHTEpHET M C JOCTYIIOM B 3JICKTPOHHYIO

IlepcoHaIbHBIE  KOMIIBIOTEPBI €

nH(OPMAIIMOHHO-00pa30BaTENBHYIO CPEAY YHUBEPCUTETA

HOMCH.[GHI/ISI AJI XpaHCHUA U
PO HUIAKTHIECKOTO 00CTy)KUBAHUS
yueOHOro 000PYAOBAHUS

Cremnaxu, cef(pl 111 XpaHEHUsT y4eOHOT0 000pYA0BaHUS
NHCTpYMEHTHI IJIsI peMOHTa J1ab0opaTOpPHOTO
0o0opymoBaHUs.




