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1. Ileain ocBOEHMSI AMCIUTIIIMHBI

[lensiMu OCBOCHHSI UCIUIUIMHBI «XUMUS» sBiIsgeTcs (hopMmupoBaHue (QyHIAMEHTATbHBIX
3HAHUH B O0JAaCTH COBPEMEHHOM XHWMHH, BKIIOYAIOIIMX OCHOBHBIE TIOHSATHSA, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCHIBAIOLIME CBOMCTBA XMMHUYECKHUX COCJIMHEHHI; pa3BUTHE HABBIKOB
CaMOCTOATEIILHONH pa0OThl, HEOOXOAUMBIX Il MPUMEHEHHS XWMHUYECKHX 3HAHMK TPH H3YYCHHUH
CIIELIMAIbHBIX TUCLUIUIMH U JaJbHEUIIEH TPAaKTUUECKON AEATEIbHOCTH.

2.MecTO0 AUCUMILIMHBI B CTPYKType 00pa3oBaTe/ibHOW MNPOrpaMMbl MOATOTOBKH
O0axajaBpa

Juctunmmaa b1.b.11 «Xumus» Bxoautr B 0a3oByro dacTh Oyioka | oOpaszoBarenbHON
MPOTrPAMMBI.

Jlyis u3ydeHus: AUCHUILTIHBI HEOOXOIMMBI 3HAHUS, YMEHUS U BIIAJCHUS, CPOPMUPOBAHHBIC B
pe3yibTaTe TOJYYCHHS CpeaHero (MoJHOro) oOmero oOpa3oBaHUs IO JUCHUILIMHAM «XUMUS,
«Du3ukay, «MaTemMaTuka.

3HaHUSA U YMEHUS OOYy4YaroIMUXCs, MOTYYEHHBIC MPH M3YUYCHUHM NaHHOW AUCIUIUIMHBI OyayT
HEOOXOMUMBI WM TPU  JaJbHEWIIEM W3y4YeHWH TaKUX JUCHUIUIMH, Kak «be3omacHocTh
JKU3HENCATCIBHOCTH Y,

3 Kommnerenuum oOyuarwmierocsi, (popMupyemble B pe3yJbTarTe OCBOCHUS JAUCHHIUIMHBI W
IUIAHMPYeMble pPe3yJIbTaThl 00y4eHust

CTpyKTypHBIN JIEMEHT [Tnmanupyemsie pe3ynbTaThl 00y4YeHuUs
KOMITCTEHIINH

OIIK-1
CIIOCOOHOCTBIO K TMPUOOPETEHUIO C OOJIBIIONW CTENEHBIO CaMOCTOSTCIBHOCTH HOBBIX 3HAHUH C
HCIIOJIb30BAaHUEM COBPEMEHHBIX 00pa30BaTEIbHBIX M HH)OPMAITHOHHBIX TEXHOJIOTHI
3HaTh - COBpPEMCHHBIC TCHJCHIMH pAa3BUTHS XHMHH, €€ pOJib W 3HAYCHUEC B
COBPEMEHHOU HAayKe U IIPOMBIIIJIEHHOCTH;
- COBpEeMEHHble HH(OPMAIMOHHBIE TEXHOJOTHU JISi TPUOOPETEHUS HOBBIX
3HAHWUHU B 00JIACTH XHMHUH

YMmetb — 0000111aTh, aHATM3UPOBATH U OIICHUBATH HH()OPMAIUIO: TCOPHH, KOHIICTIIINH,
(bakThl C IEeNbI0 MPOBEPKH THUIIOTE3 W MHTEPHPETAIMU JAHHBIX Pa3IMYHbBIX
HCTOYHHKOB;

— TPUMEHSTh COBpEMEHHbIE MH(MOPMAIMOHHBIE TEXHOJOTHH Jisi 00paboTKH
pe3yIbTATOB XUMUYECKUX IKCIIEPHUMEHTOR

- TpuoOpeTaTh HOBBIE 3HAHUS 10 XUMHU C TOMOIIBI0 HH()OPMAIIMOHHBIX
TEXHOJIOTHI

BJ'Ia,Z[eTL — HaBbIKaMU KPUTHUYCCKOT'O MBIIIIJICHUA, aHAJIN3a U CUHTE34a,
- I/IH(iJOpMaHI/IOHHBIMI/I TEXHOJOTUAMUA [JIA aHaJIn3a COBPEMEHHBIX )IOCTI/I)KCHI/Iﬁ
XHUMHH B 00J1aCTH HpO(l)CCCHOHaJ'ILHOfI JACATCIBbHOCTH

AIIK-1

YMEHHEM WCIOJIh30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCHHIUIMH B MpPOodhecCHOHATHHOMN
JIEATEIbHOCTH, IPUMEHITh METOABl MATEMAaTUYECKOIO0 AaHAIM3a U MOJCIMPOBAHMS, TEOPETUYECKOTO U
SKCIEPUMEHTAIBHOIO UCCIIEJOBAHUS

3HaTh - OCHOBHBIE XUMUYECKUE MTOHATHSL, IIOJI0KEHUS U 3aKOHBI;

- COBPEMEHHbBIE HANPABJIEHUS PA3BUTHUS HAYUYHBIX TEOPHIA;

- METOJIbl TEOPETHYECKOTO U IKCIEPHUMEHTAJIBLHOIO MCCIeI0BaHusl B 00JacTu
XUMUU

YMmeTb - pelaTh pacyeTHBIE 3a/1a41 IPUMEHUTENILHO K MaTepyalry IporpaMMel;

- IPOrHO3UPOBATH BO3MOXXHOCTb IPOTEKAHUS CaMOIIPOU3BOJIBHBIX IPOLECCOB
B Pa3/IMYHBIX XUMHUECKUX CUCTEMAX

Bnagets - HaBblKAMU  IPUMEHEHUS  OCHOBHBIX  XMMHMYECKMX  3aKOHOB B
podecCuoHaNBHON AEATENbHOCTH,;

- TPAKTUYECKUMHU HABBIKAMH TEOPETHYECKOIO U OSKCIIEPUMEHTAIbHOIO
HCCIIeI0BaHUs B 00J1aCTH XUMHU




4. CTpyKTYpa M cojiep:KaHue IUCHUIIIHHbI

OO01mast TpyA0€MKOCTh TUCIUTIINHBI COCTABISAET 3 3a4eTHBIX enuHuIbl 108 akaa. yacos:

KOHTakTHas pabora — 11 akaj. yacos:

— aymuropHas — 10 akan. 4acos;
— BHeayauTOpHas — | akaj. Jac;

camocrositenpHas padora — 93,1 akan. gaca;
MOJrOTOBKA K 3a4eTy — 3,9 akaj. 4acoB
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1. Xumunueckasi TEpMOJIMHAMUKA 1 14 3aruTa KOHTposIbHOU pabotel. |OITK-1
-CaMOCTOSATENILHOE U3yUYCHHE 3B
yueOHOI U HAYYHOH JTUTEPaTyphI; Iﬂ}_][K 1
- peleHne KOHTPOJIBHOMN paboThI.
-3yB
2. XuMu4ecKasi KHHETHKa 1 14 3aruTa KOHTpOsIbHOU pabotel. |OITK-1
-CaMOCTOSITEIIbHOE n3y4eHue N
y4e0OHOW ¥ HayYHOW JIUTEPaTypHI; }:[l}—IIBK 1
- pereHne KOHTPOJIBHON PaOOTHI.
_3yB
3. PactBOpHI 1 2 | 221 18 - obpopmienne  oruera  10|3ammra JabopaTopHoii pabotsl|OITK-1
J1a00paTOpPHBIM padoTaM; 3amuMra KOHTPOJILHOM pabOTEL.  [-3yB
patop p Tp p y
-CaMOCTOSTEIILHOE n3y4yeHue JIIK-1
yueOHOI ¥ HAYYHOH JIUTEPaTyphl; -3yB
- pereHne KOHTPOJIBHON PabOTHI.
4. JlucriepcHble CUCTEMBI 1 12 -CaMOCTOATENLHOE u3yueHue |3amuTa KOHTpoIbHo# padotsr.  |OITK-1
y4eOHON 1 HayYHOU JIUTEPaTyphI; -3yB
- peneHne KOHTPOIBHOMN paboThI. JITK-1
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5. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE| 1 14 3aruTa KOHTposbHOU pabotel. |OITK-1
-CaMOCTOATCIIBHOC HU3Yy4YCHHC
MIPOIIECCHI . . . -3yB
y49e0HON ¥ HAyYIHOU JIUTEPATYPHI; K1
- peleHne KOHTPOIHHON paOOTHI.
-3yB
6. DIIEKTPOXUMHUYECKUE CUCTEMBI 1 4 2 21,1 - odopmieHue  ordyera  mo|3ammra Jaboparoproir padotsl |OITK-1
1a00paTOPHBIM paboTaM; 3aimTa KOHTPOJILHOM paboThL.  |-3yB
-CaMOCTOSITEIIBHOE U3ydyeHHe JIIK-1
y49e0HON ¥ HayYHOU JIUTEPATYPHI; -3yB
- pellIeHue KOHTPOJIbHON PaOOTHI.
Hroro mo nucuuninue: 1 6 | 42U 93,1 KonTtpoJubnas patora,
3a4yer

U — 6 mom uucne, uacwl, omeedennvle Ha pabomy 6 UHMEPAKMUBHOU hopme.




5. O0pa3oBaTe/ibHbIe U HHPOPMAIMOHHbIE TEXHOJIOTHH

B npouecce mpenogaBaHusi OUCHUIUIMHBI «XHUMUS» NPUMEHSETCS TPaAWLUOHHA HH(OPMAMOHHO-
KOMMYHHKaIIMOHHAs 00pa30BaTebHbIE TEXHOJIOTHH.

Jlexuuu npoxonaT Kak B MH(OOPMALMOHHOM (hopMme, Iie MMEET MECTO IIOCIENOBATEIbHOE H3JI0KEHHE
MaTepHaja B JUCUUIUIMHAPHOMN JIOTHKE, OCYLIECTBIAEMOE IPEUMYIIECTBEHHO BepOaIbHBIMU CPEACTBAMH, TaK U
B (opme neknuii-Oeceapl MW OUanora C aynauTOpUEH, JIGKIMH C MPUMEHEHHWEM 3JIEMEHTOB «MO3TOBOM
aTaku», JEKIMH-KOHCYNbTAllMi, T/A€ TEOPETHYECKUH MaTepual 3apaHee BbIAAeTCS CTyAEHTaM Ui
CaMOCTOSITEIIBHOTO U3Y4EHUsI, Ul TOATOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JEKIMS IPOXOIUT 10 TUILY
BOIPOCHI-OTBETHI-TUCKYCCHSL.

[ToMumoO 3TOTO, B JIEKIUH MOTYT HCIOJNB30BaThCA AJIEMEHTHI MPOOIEMHOTO H3nokeHus. [Ipobnemuas
JeKIHUsT HAYMHAETCSI C BONPOCOB, C IIOCTAHOBKM MPOOJIEMBI, KOTOPYIO B XOAE H3JIOKEHHs Marepuaia
HeoO0XonuMo pemuTh. Takas JeKuus HpeAcTaBisieT cOOOW 3aHSATHE, MPENIONararliee HHUIMHPOBAHHOE
npernojaBaTeyieM IMPHUBICUYCHUE ayIUTOPHM K PpEHICHUIO KPYMHOM HaydyHOW mpoOJeMBbl, pacKphIBaeT
BO3MOJKHBIE ITyTH €€ PEIICHUs], IOKAa3bIBAET TEOPETHUECKYIO U MPAKTUYECKYI0 3HAYMMOCTh JocTkeHui. Ha
poOIeMHO KM HOBOE 3HAHUE BBOJUTCA KaK HEM3BECTHOE Ui oOyuaromuxcs. [lomydennas uanpopmanus
yCBaMBaeTCsl Kak TUYHOCTHOE OTKPBITHE €Il He M3BECTHOTO AJIS ce0sl 3HAaHUSL.

Ocoboe MecTo B mpoliecce NpenoAaBaHus AUCIUILTHHBI « XUMHS» 3aHUMAIOT JICKIIMU C UCIOJIb30BaHUEM
JEeMOHCTPALMOHHOTO XUMHUYECKOI'0 HKCIIEPUMEHTa, KOTOPBIH MMO3BOJISIET Hanbojee MOJHO Peanu30BaTh METOX
npobiaeMHOro oO0y4deHHsi Yepe3 MOCTaHOBKY IMpPoOjeM C IOMOIUBI0 JEMOHCTPALMM SIBICHUH, peakuuil uiu
nporeccoB. Bo3MokHO 00BeAMHEHHE B JIGKIMOHHOM H3JIOKEHHH TPHUEMOB MBICICHHOTO M PEajbHOTO
SKCIIEPUMEHTA, YTO Ja€T BO3MOXKHOCTH ()OPMUPOBATH 3HAHUS 0OJIee BRICOKOH CTETIEHH 0000IIEHHOCTH.

Hdns peanuzanyu MHGOPMAIMOHHO-KOMMYHHMKALIMOHHOW 00pa30BaTENbHOW TEXHOJIOTUU IPOBOISTCA
JNEKIUH-BU3yalIn3allii, B XOJE€ KOTOPBIX H3JI0KEHHE TEOPETHUECKOr0 MaTepHuaja COINPOBOXKIAETCS
[IpEe3eHTalUeH.

JIek1IMOHHBIN MaTepHhal 3aKperuisieTcs B X0/e TabopaTOpHBIX padoT, B X0/e KOTOpPHIX ydeOHast pabora
MMPOBOJAUTCA C p€ajiIbHBIMHU XMMHUUYCCKUMHU BCUICCTBAMU. Ha Ha60paTOpHBIX pa60TaX BBITIOJIHAKOTCA I'PYIIIOBBIC
WIM WHIWBUIYyalbHBIC 3aMaHusl 1O mnpouaeHHOW Teme. [IpoBereHue J1abOpaToOpHBIX PabOT HEOOXOIUMO
npenBapsATh WHCTPYKTKEM II0 NpaBuiiaM Oe3omacHOi pa0oTel B Xumuueckoil jaGoparopuu. OCHOBHBIM
YCIIOBHEM JIOIyCKa CTYIEHTOB K JIabopaTOpHOIl paboTte sBiIseTcsl MX O0s3aTenbHas MOATOTOBKAa K HEW ¢
COCTaBIICHHEM TEOPETHYECKOTO BBEJEeHMs. [Ipu MpoBeneHHH JTa0OpaTOPHBIX 3aHATUH HCIONB3YeTCS] METOJ
KOHTEKCTHOTO OOY4Y€HHs, KOTODPBbIH MO3BOJISIET YCBOWTb MaTepuall IIyTeM BBIABIICHHS CBS3€H MeEXIy
KOHKPETHBIM 3HAaHHEM U ero mnpuMeHeHueM. Kpome TOro, mnesnecooOpa3HO HCIHOIb30BAaTh TEXHOJIOTHIO
KOJIJIEKTHBHOTO B3anMooOydeHusi (MapHyro pabOTy) Tpex BHUJIOB: cTaTHyecKas Mapa, JWHaMHUYecKas Tmapa,
BapHallMOHHAs Tapa; COBMeIas €€ C TEeXHOJOrHed MOAYJIbHOro oOydeHus. BBIOTHUB 3KCIEPHUMEHT,
oOyyaromecs (HOpMyJIMPYIOT OOOOIEHHbIE BBIBOJABI MO CEPUH OIBITOB, WCIIOJIB3YSl NMPHUEMbl AHAIOTUH H
CpaBHEHHUS.

CamocrosTenbHast paboTa 00y4aromuxcs SBISIETCs OHUM 13 Hanbosee 3pPEeKTUBHBIX CPEJICTB PA3BUTHS
notpebHOCTH K OynymieMy camooOpazoBaHuio. CamocTosiTenbHas paboTa OO0y4arolIMXcsl BKIIOYAeT B cels
camble pazHooOpa3Hble (GOpPMBI y4eOHOW JESITENbHOCTH: BBIIIOJHEHHE IOMAIIHUX 3aJaHui, 3aBepIICHHUE
oopMIIeHUST JTAOOPATOPHBIX PabOT, TMOATOTOBKA K MPAKTUKYMY, U3YYCHHE OCHOBHOTO W JOMOIHHUTEIHHOTO
MaTepHaia 1o yueOHUKaM U MOCOOUsIM, YTeHHE U popaboTKa HAyYHOH JTUTEpaTypsl B OMOIMOTEKe, HATMCAHNE
pedeparoB 1 KypcoBbIX paboT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4€TaM, HTOTOBOM aTTeCTALIH.

CamocrositenpHast paboTa oOydaronuxcs A0JDKHA OBITh HAIpaBJieHa Ha 3aKPEIUICHHS TEOPETUIECKOrO
MaTepHana, H3JI0KEHHOTO TPeToIaBaTelieM, Ha MPOPadOTKy TeM, OTBEJICHHBIX HA CAMOCTOSITEIILHOE U3yUCHHE,
Ha MOATOTOBKY K JIAOOPAaTOPHBIM 3aHSTHAM, BBHIIIOJHEHHE JOMAIIHUX 33JaHUI U MOATOTOBKY K PyOeKHOMY H
3aKIIOYUTENIFHOMY  KOHTpoito. IlomMumo sTOro, oOydwaromyecs MNPeACTaBISIIOT — Pe3yldbTaThl  CBOEH
CaMOCTOSITEIBHOM PadOTHI B BHJIE ITPE3CHTAIIHH.

CamocrosTenbHass padoTa OO0yYalomMXCsl MO IUCHMIUIMHE «XWUMHsS» BKIIOYAaeT peUIeHue 3afad u
BBITOJIHEHHE 33/IaHUH PETIPOAYKTHUBHOTO XapakTepa Mo alfOPUTMY, IPEIUIOKEHHOMY IPETo1aBaTeNeM.

HpI/I IIPOBEACHUN pY6e)KHOFO " 3aKIIIOYUTEIIBHOIO KOHTPOJIA OCHOBHBIMH 3aad4aMM, CTOAIIUMHA IEPE]
[IPEoaBaTeNeM, SIBJISIOTCA: BbIABICHUE CTEIIEHU IPaBUIBHOCTH, 00beMa, ITTyOUHbl 3HAaHUH, YMEHUH, HaBBIKOB,
MOJYYEHHBIX TMpPU HM3YYEHWH Kypca Hapsay C BBISIBICHHEM CTENEHH CaMOCTOSTENbHOCTH B NPUMEHECHUH
MOJYyYECHHBIX 3HAHUHN, YMEHUN U HABBIKOB.

CoBpeMEHHbIE HMHTEPAaKTUBHBIE CPEACTBA IO3BOJSIIOT HKCIEPUMEHTHPOBAaTh C HOBBIMH (opMaMu
KOHTpOyst. OOydaromuMmcsl MpeiaraloTcsi TECThl M 3a/ayd B AJIEKTPOHHOM BHJE, C aBTOMATH3WPOBAHHOM



cHCTEMOH MpoBepKU. B oTimuue oT 00BIYHOTO TECTUPOBAHUS TAKOW CITOCOO KOHTPOJISI TIO3BOJISIET CTYACHTaM B
m000€ BpeMst IPOUTH TECT, IPOAHAIN3UPOBATh OLUIMOKU U IIPOUTH TECT BTOPHUHO.

B nomonnennn kK Kypcy «XuMUM» 00ydaromuiics MOKET MPOMTH B IUCTaHIHMOHHOHN (opMme OHJIAIH-
Kypc «Kak xumust o0bACHSIET U U3MEHsIET oKpyxatommid mup». Kypc cocrout u3 10 nexnuii. Kypc nexuuii aét
[IEpPBOHAYAJIbHOE MPEACTaBICHUE O XUMHUH U €€ POJIM B JKU3HM 4YenoBeka U odmiectBa. OH COCTOUT U3 ABYX
gacreil. IlepBas M3 HHMX pacckas3blBaeT O TOM, KaK XHUMHS OOBSACHIET OKPYXKAIOUIMH MHUP: KaK yCTPOCHBI
BELIECTBA, OYEMY U KaK UAYT XMMHUECKHE PEaKlM, KaKie BEIIEeCTBa OIMPEENA0T CBOMCTBA )KUBBIX CHUCTEM.
Bropasd 4dacTe MOCBsIIEHA MPHUKIAIHBIM ACIIEKTaM XUMHH: OHA TIOKa3bIBAacT, KaK XMMHs BIHSECT Ha >KU3Hb
o0IiecTBa W YyJydllaeT I[OBCEJHEBHYIO JKM3Hb Jrofed. B Hell pacckaspiBaeTcsi O LEHHBIX HPOIYKTaxX
XMMUYECKOH MPOMBIIUIEHHOCTH, XUMHYECKHX CIT0co0ax MPOM3BOACTBA SHEPIHU M HOBBIX MaTepHanax, HOBBIX
BEIIECTBAaX, UCIOJIB3YEMbIX B OBITY, COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M Kpackax. ExeHenenbHbIC 3aHATHA
OyayT BKIIOYaTh MPOCMOTP TEMaTHYECKMX BHICONEKLUMI W BBIIOJIHEHHE TECTOBBIX 3aJaHUl C
AaBTOMATHU3MPOBAHHON MPOBEPKOH pPE3yJNbTaTOB W TBOPUYECKHUX 3aJaHUN C MOCIEAYIOIINM OOCYXIEHHEM Ha
dopyme. Kypc sBisiercss o0mieoOpa3zoBaTelibHBIM, HE TpeOyeT CHenuanbHOW MOATOTOBKM M paccyhTaH Ha
LIMPOKYI0 ayJUTOPUIO CIIyIIAaTeIeH, B IEPBYIO OUepesb 00YUarOUINXCsl HEXMMUYECKUX BY30B U (DaKyJIbTETOB U
JoAeH, y)Xe NONy4MBIIMX BbIcliee OOpa3oBaHME, HO JKENAIOUIMX OOJbIIE Y3HaThb 00 OKpY’KAaroIEM MHUpPE U
MOBBICUTH CBOH OOIIICHAYYHBI YPOBEHB.

6. YueOHO-MeTOAMUYECKOE 0O0ecIIeYeHHe CAMOCTOATEbHOM padoThl 00yUa0IIUXCS

CamocrositenbHast pabora oOydaroluxcst MOApPa3AeseTcss Ha ayAUTOPHYIO, KOTOopas
IMPOUCXOJUT KaK BO BpPCMA J'Ia60paTOpHI)IX 3aH$ITI/If/'I, TaK W Ha IIJIAHOBBIX KOHCYJIbTAUOUAX, W Ha
BHEAYIUTOPHYIO, MPOUCXO/IIYI0 BO BpeMs MHOATOTOBKH CTYIEHTaMH OTYETOB 1O J1a0OpaTOpHBIM
3aHATHUAM U BBIIIOJIHCHUA JOMAIITHUX 3aIIaHPII>i.

AynuTopHas caMOCTOsTeNbHas paboTa OOYYArOIIMXCS MPEAINoJiaracT IMPOXOXKICHUE
TECTUPOBAHUS M0 KAXKAOMY pa3ieny JUCIHUIUIMHBL. TecThl BKIIYAIOT TEOPETUUECKUE U MTPAKTHUYECKHE
3aJlaHusl, OTBETHI HAa KOTOphIE TPEOYIOT TIyOOKOTO TOHMMAaHWS HW3YYCHHOTO MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXXIAOMY BOIMPOCY Mpelajaraercss YeThlpe BapuaHTa OTBETOB, Cpelu
KOTOPBIX OJMH WJIM HECKOJbKO TMpaBWJIbHBIX. OOpaboTka pe3yabTaTOB OCYIIECTBISETCS IyTeM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcHManbHOe
KOJIMYECTBO OAJLTOB B K101 TeMe Kypca — 10.

BapuaHThI TeMaTHYeCKHX TECTOBBIX 3aJaHUI /151 TEKYIEr0 KOHTPOJIsI
XuMHYecKasi TEPMOTUHAMUKA
B tecrax mo teme «Xumudeckas TEpPMOAMHAMUKA»: MEPBBIE HIECTh 3a/JlaHUN OIICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aj, a BOCBMOE, IEBITOC U JIECATOE 3aJaHusd — B 2 Oaia.

Teer Ne 1
1. Tlpu paccMOTpEHUU XUMHUECKOM PEaKLUU cucmema 03HAYaeT:
a) HUCXOIHbIE peareHThl
0) MPOIYKTHl XUMUYECKON peaKiuu
B) PEaKIMOHHBIN COCY]
I') MCXOJHBIC peareHThl U MPOAYKTHI peaKIIuu
2. TlepBbrit 3aK0H (TIEpBOE HAYAIIO) TEPMOTMHAMHUKHI MAaTEeMaTHICCKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K =Agp (- Ea/RT)
0) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBINS PEaKIMOHHOM crcTeMbl noBbimaercs (AH > 0)
0) TertoBoit A3 ekt peakiuu orpunareneH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTeMbl ymeHbinaeTcs (AH< 0)
I') JaBJICHUE PEAKIIUOHHON CUCTEMBI ITOBBIILIAETCS
4. CranmapTHble TeTUIOBbIE 2P (EKThI MPUHATO 0003HAYATH:
a) AUct B) Q 1013°"
6) AHozgg F) AHct
5. Kaxkue u3 npuBeIeHHBIX PEAKIUM SBISIFOTCS] S9HAOTEPMUYECKUMU?



a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K]I)x/Mob

0) H,+4/2 0,=H;0, AH = -242 K]I>x/monb
B) 1/2 No+ 1/2 O,=NO , AH = 90 K]I>x/Monb
r) 1/2H,+1/2 I,=HI, AH = 26 K]I>/moib

6. Kakas w3 HanmMCaHHBIX HIDKE PEaKIMid OTBEYAET TEIUIOTe oOpa3oBaHus OKcuua azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2 N+ 0=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r) NHz+5/20, =2NO +3 H,;0
7. Ilpu BoccranoBiienun 16T okcuma meau( || ) mo peakuuu :
CUuO () + C (rpagur) = CU (¢ + CO (y, mornorunock 22 /I TEMIOTHI.
OHTanbnus 00pa3oBaHus OKCUAa MeaH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
8. Husa peakimu  NiO ) + C (pagur) = Ni g + CO (. Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUEHHS PEaKLIUK IPU CTAaHAAPTHBIX YCIOBUAX U NpU Temiieparype 627°C.

BemectBo AH®9s (KIx/MO0B) S°9s (Jx/Monp*K)
NiO () —239,7 38
C (rpagu) 0 5,74
Ni g0 0 29,9
CO -110,5 197,4

B orBere ykaxuTe 3HaueHHs sHepruu ['mOOcCa mMpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°C n TemmepaTypy Hadajla peakl1u

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsieTcs SHTPONHUS IPU Pa3NI0KEHUU KapOoHaTa KalbIus?
a) yBeIMUYMBaETCs B) HE YMEHbIIIAETCS
0) yMeHbIIaeTCst T) HE 3HAI0
10. HanHas peaxmus:
2KC|O3 (TB) —>2KC1 (TB)+302 ) AH<O
MO>KET CaMOIIPOU3BOJIHO NPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HalpaBJIeHUU T') HE 3HAI0

XuMHuyecKass KHHETHKA
B Ttecrax mo teme «XuMmHuUeckas KUHETHKa»: MEPBOE, BTOPOE, TPEThe, YETBEPTOE U TMSITOE
3amanus ouenuBaroTcsd B 0,5 Oama; mecroe, ceabMOe, BOCEMOE, IEBITOE M jJecsitoe — B 1 Oami, a
OJMHHAJIATOE — B 2,5 Oaia.
Tect Ne 1

1. Pazgen xumuu, N3y4arouuil CKOPOCTH U MEXAHU3Mbl XUMUUYECKUX PEaKIIUi, Ha3bIBACTCS

a) XUMHUYeCcKasi TePMOTMHAMHUKA

0) TEpPMOXUMHUS

B) XMMHYECKass KHHETHKA

2. CKOpOCTh XUMHUYECKOU PEAKIIUU — ITO ...

a) BpeMmsi, 32 KOTOPOE TIOJIHOCTHIO PACXOIYETCSI OJTHO U3 UCXOHBIX BEIIECTB

0) U3MEHEeHNE KOJIMYECTBA BEIIECTBA PEareHTOB (WK MPOAYKTOB) PEAKIIMHN B €IUHUILY BPEMEHH B

enuHUIE 00BEMa

B) KOJIMYECTBO BEIIECTBA MPOIYKTOB PEAKIIUU K MOMEHTY OKOHYAHHSI pEaKlun

3. B kakux eguHUIIAX BRIPAKACTCS CKOPOCTh XUMHUUYECKON PEAKITHH?

a) MOJIb JI et

0) Ge3pa3zmepHas BEIMYMHA

B) MOJIb" C

4. Ot kakux (HaKTOPOB 3aBUCHUT CKOPOCTh XMMHUYECKUX PEaKITUii?



a) OT MPUPOJIbI PEarupyIOLIUX BEIIECTB
0) oT TeMIiepaTypsl
B) OT 00BbEMa PEAKIIMOHHOTO COCya
5. CocrosHue  XMMHMYECKOTO  DPABHOBECHS  OOpaTUMBIX  IPOLECCOB  KOJWYECTBEHHO
XapaKTepu3yercs ...
a) paBHOBECHBIMH KOHIICHTPALUSAMH MPOYKTOB PEAKIHH
0) SHepruei aKTUBHU3aAIUU
B) KOHCTAHTOI paBHOBECHS
6. Kak 3anuceiBaeTcs BhIpakeHUE AJI1 CKOPOCTH peaKluu
4NO(F)+6H20 4 NH; r)+502 )
a) V=K[NO]'[H.,0] 6)V =Kk[NH3][0,] B)V =Kk[NOJ*[H,0]°
7. Kak 3anumercs BBIpa)I(eHI/Ie JUISl KOHCTAHTHI paBHOBecus peakiuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha quarpamme rmokasblBaeT 3HaYeHHE TEIIOBOTO 3 dexTa peakuun?

ajl E % .
4
0) 2 2
v
B) 3 i
y 3
— A\

XOJ1 PeaKIuu

9. UYt0 MOXHO CKa3aTh O PEAKIUH, H300pAKEHHOW HA TUarpaMMe K Bompocy 87

a) HK30TepMHUUECKas peaKIus

0) SHIOTEepMHUUECKas PeaKIUs

B) peaKIisl ONUCHIBAET COCTOSIHUE PaBHOBECHUS

10. PaBHoBecue peaknuu Fe 30 4 +4CO = 3Fe + 4CO,, AH>0

CMEIIAeTCs BIEBO.

a) IpY IOHM)KEHUH TeMIIepaTypbl

0) Tpy MOBBILIEHUH TEMIIEPATYPHI

B) MIPH MTOBBIIICHUH JIaBICHUS

11. Jna peakuun Cyy + 2 H 5 (n = CH 4 () Ipu HEKOTOpOI TemIepaType KOHCTaHTa PaBHOBECHUS
paBHa 0,8. PaBHOBecHas KOHLEHTpalus BojaopoAa paBHa 1,2 Moib/n. BpluuciauTe HCXOIHYIO
KOHIIEHTPALIUIO BOJIOPO/JIA.

a) 1,2

0) 3,5

B) 5,0

PactBopbI
B rtectax mo teme «PacTBOphI»: mIepBoe 3ajJaHUE OLEHUBaeTcs B 1 Oami; BTOpoe, TPEThE,
4yeTBepToe, MATOE M IecToe 3afaHus - B 1,5 Oamna; ceapbmoe, BOCBMOE, JEBSITOE M JECATOE — B
0,5 6amna.

Tect Nel
1. dnsa ypaBaenus peakiun Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPABHEHHE 3aIUIIETCS B BHJIC
1) 2K" + S0, = K,SO,
2) Cu®" + S04 + 2K" + 20H™ = Cu(OH)2d + K,S0,
3) CuSO, + 20H™ = Cu(OH)xd + SO,*
4) Cu** +20H™ = Cu(OH),4
2. Macca (B r) xsmopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa



1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO, paBHO
11 2)2 3)11 4) 13
4. Jlna nopasnenus rugponusa xiaopuaa xpoma (I1I) cienyer
1) 106aBHUTH COJSHYIO KUCIIOTY
2) n00aBHUTH MIETOYD
3) pa3zbaBHUTBH pacTBOP BOAOM
4) TOBBICUTH TEMIICPATYPY
5. B pasbaBieHHOM pacTBOpe, NMPUTOTOBICHHBIM M3 THUApOCYiIb(ara KajablMsg U BOIBI, CyMMa
K03()(HUIIMEHTOB B ypaBHEHUH HEOOPATUMOH TMCCOIMAIMN PACTBOPESHHOTO BEIIECTBA — ATO

1)3 2)4 3)5 4) 6
6. PactBopuMmocTs Okcanara cepebpa passa 3,27-107° 1/ 100r H,O. Omnpenenute NpoM3BeIcHHE
pactBopumoctu AgyC,04

1)510*  2)1,16:10° 3)10,7-10°° 4)2,31:10°°
7. MaccoBast 105151 pAaCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE

1) wmacchl BelecTBa K Macce BOIbl

2) KOJIMYECTBA BEIIECTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJIMYECTBa BEIIeCTBA K 00BEMY pacTBOpa
8. K cmaObiM 251eKTpoiauTaM OTHOCUTCS ...

1) TUAPOKCHI aMMOHUS

2) TUAPOKCHUJ Kaus

3) XJIOpHU KaabIIHs

4) MapraHIoBas KHCJIO0Ta
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO I KUCIYIO CPENy.
[IpyuuHoOii 3TOTO SABIAETCA ...

1) anexTpoinu3 coneit
2) JIUCTIPOIIOPIIMOHUPOBAHKE COJICH
3) rumpaTHpOBaHUE COJCH
4) ruapoaus conei
10.3nauenue PH uwcroii Boast ipu 25°C cocraiser
11 2)7 3)0 4) 10
Marnuroropckuii Texuudeckuil yausepcurer um. I.J11.Hocosa
JlucnepcHble CHCTEMbI
B Tecrax mo Teme «JlucmepcHble CHCTEMBI»: MEPBOE, BTOPOE, TPETbEe M YETBEPTOE 3a/aHUs
olleHHBaroTca B 1 Oaiut; IIsITOE W IIECTOE 3aJaHus - B 3 Oaja.
Tect Nel
1. VYxkaxwure pazMepbl YaCTUIl KOJUIOUIHBIX CHCTEM
1) wmenbie 1 HM
2)  Gombire 100 HM
3) or 1 am g0 100 M
2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOM/A, YACTHIBI KOTOPOTO HWMEIOT
MOJIOKUTEbHBIN 3apsa?
1) KaTHOHBI
2)  aHUOHBI
3)  mossipHBIC MOJIEKYIT
3. Jlng xakoro 3J€KTPOJUTA MOPOT KOATYJSAILUHN KOJUIOUIA C MOJIOKUTENIFHO 3apsKEHHOM yacTuiiei
JIOJKEH OBITh HAMMEHBIITM?
1)  xmopua Kaus
2)  cynbdar Kaaus
3) oprodocdar kanus
4,  Murenna 30715 IMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”
KaKOH 3JIEKTPOJIUT UTPACT POJIb HOHHOTO cTabuimszaropa?



1)  xmopun xene3a (111)

2) BoOma

3)  TUAPOKCHI Kalus

[Tpu B3ammopeiictBuu 20 mu 0,001H nHutpara csunma (1) ¢ 10 mun 0,02H cynbdara xamus
obpasyercs 306 cyabdara ceunna (I11). K kakoMy 3iekTpoay HOKHBI IEPEMEIAThCS YaCTHUIIBI
JUCTIEPCHOM (pa3bl MPH AIEKTPOITH3E?

1)  HaxomATCs B COCTOSHHM JUHAMUYECKOTO PABHOBECHSI

2) K Karoay

3) kaHomy

B nBe k01061 HanuTO o 50 Mut 301151 THAPOKCcHaa xelne3a. [ljig Toro 4Toobl BbI3BaTh KOATYIISILIUIO
307151 TOTpeOOBANIOCH JO00aBUTE: B mepBy0 — 5,3 Ma 1H pactBopa xiopuaa Kanus; B APYTyrO —
18,7 mun 0,00lH pactBopa ¢ochara nHatpus. Beruamcaure mopor Koarymiasiud KakIOTro
AIIEKTPOJIHTA.

OKHCINTENbHO-BOCCTAHOBUTEIbHbIE MPpOouECChI
B Ttecrax mo teme «OKHCIUTEIBHO-BOCCTAaHOBUTEILHEIC IMpoueccCChl»: MEpBOC, BTOPOC, TPCTHE,

4eTBEPTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6amia; mectoe — B 1 6ayn; ceapmMoe M BOChbMOE — B 2
Oasa, a aeBsitoe — B 2,5 OaJlIoB.

Tecr Ne 1

1. OxuciauTelb — 3TO aTOM, MOJICKYJIa UJIN UOH, KOTOpLIﬁ cee

[\

(98]

1) yBenMuMBAaET CBOIO CTEIICHb OKUCIICHUS
2) TPUHHUMAET SJIEKTPOHBI
3) oTmaet CBOM JJIEKTPOHBI
. IIpotiecc BOcCTaHOBJIEHHSI KMEET MECTO B CITyYae, KOT/a ...
1) He#TpasbHBIC aTOMBI IIPEBPALIAIOTCS B TIOJI0KUTEIbHO-3aPSKEHHBIC HOHBI
2) TOJIOKUTEIbHBIN 3apsi]] HOHA YMEHBIIIACTCS
3) oTpHUIATEeNbHBIN 3aps/I HOHA YBEITHYHBACTCS
. VI3 npencraBneHHbIx Hioke peakunii Kk OBP aucnponopimoHupoBaHus IPUHAICHKHUT ...

1) S+ 2HNO; = H,SO, + 2NO

2) 2H>0, = 2H,0 + O,
3) Mg+ S=MgS

4. K BOCCTaHOBUTEIISIM OTHOCSITCA ...

(o)

\]

o0

O

1)  metaIBl, BOAOPO/, YIIIEPOT
2)  aKTHBHbIC HEMETAJLIBI
3)  3JeMEHTHI, HAXOAIINECS B CPETHEH YaCTH MEPHOANUECKON CHCTEMBI

. CteneHn OKUCICHUS KHUCJI0opoaa a) B BOJIC U 6) B IICPOKCUAC BOAOPOAa COOTBETCTBECHHO PABHHEI ...

1) a)-2;0)-2
2) a)—-2;0)+2
3) a-20)-1

. HepMaHraHaT Kajusia B OBP, MMPOTCKAOIIUX B KHCIOMH cpeac, BOCCTAHABJIMUBACTCA 1O ...

1)  karnona Mn?*
2)  MaHraHaT-uoOHa MnO42_
3)  okcuma maprarmna (1) MnO

. B peaknum, mpotekatomieit mo cxeme CrpSz + KNO3z = KyCrOs + KySO4 + NO okucnenuio

TIOIBEPTalOTCS CICAYIOIINE HIEMEHTHI ...
1) aszormcepa

2)  cepau Xpom

3)  XpoM M azoT

. Cymma k03 pUIEeHTOB B peakiiy, pUBeIeHHO B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3)35

. Cymma xkoapdunuentos B peakiiun KMnO4 + HClyoyy = ... paBHa

1) 30 2) 26 3)35
3J1eRTp0ngnqec1cne CUCTEMBbI



B Tecrax mo Teme «DNEKTPOXUMHUYECKHE CHUCTEMBI»: IEPBOE, BTOpPOE M MATOE 3aJaHUA
OILICHUBAIOTCS B 1 6asut; TpeThe U 4eTBepToe 3ananus— B 1,5 Oanna; mecroe u ceapmoe — B 2 Gana.
Tect Nel
1. DnexTpoaHBIN NTOTEHIIMAN ONPEAETSIOT 110 YPABHEHHUIO ...
1) Hepucra
2) Menneneesa-Kiamneiipona
3) bonbuMana
4) Appenuyca
2. Paccunmraiite DJIC ranpBannmdeckoro siemeHta MQIMQ@SO,[|CuSO,|/Cu mpu cranmapTHBIX
YCIOBUSX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue mpoaykTel 00pa3yroTcs Ha KaToJIe Py JICKTPOJIH3E pacTBOpa HATpaTa cepedpa?
1) Bomopon
2) cepebpo
3) aszoTHas KUCIIOTa
4) KHCIopOJ
4. VYxaxuTe CyMMYy KO3(Q(PHUIMCHTOB B ypPaBHEHHHU 3JICKTPOIH3a pacTBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas w3 TIpUBENEHHBIX  OKUCIMTEIHHO-BOCCTAHOBHUTEIBHBIX  PEAKIUHA  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIlpaBJICHUN?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+Cu—...
6. Beruumcimre Maccy IMHKA, TOJYYEHHOTO TIPU JJICKTpom3e Cyiabdara IUHKA, KOTOPBIMA
npoBoAwin B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°°
7. TlpuBemuTe CXEMBI OJJIEKTPOJHBIX TIPOIECCOB W MOJEKYJISIPHOC YpaBHEHHE PEaKIIHH,
MPOTEKAIOIIEH TPU DICKTPOXUMHUYECKONH KOpPpO3WM raibBaHomapsl Zn|MQg B CEpHOKHCION
cpene. B oTBere ykaxkute cyMMy K03()PHUIIMEHTOB B MOJIEKYJISPHOM YPaBHEHUHU.
1) 6
2) 5
3) 4
4) 8

Breaynuropnas camocrosiTenbHas paboTa 00ydaroImMXCs OCYIIECTBISCTCS B BHJIC WU3YYCHUS
JTUTEPaTyphl IO COOTBETCTBYIOIIEMY pa3liely C MpopaboTKoN marepuana; opopMIeHHs OTYETOB IO
nabopaTOpHBIM PaboTaM M BBITIOJIHEHHS JOMAIITHUX 3aJJaHUH.

BapuaHThl TeMaTHYeCKMX JOMANIHHUX 3aJaHU /151 BHEAyIMTOPHOI CaMOCTOSATEeIbHOI PadoThI
CTYJIEHTOB 110 TeMaM
Jlomamrnee 3aganme Ne 1
1o TeMe «XHMHYeCKasi TePMOAUHAMHUKA»

B nomamHeMm 3amaHun 1o TeMe «XuMHUYECKas TEPMOJMHAMUKAY: IIEpBasi 3a/a4a OLICHUBACTCS B
2,5 Ganna; Bropas — B 1,5 6amna; Tperss — B 1 Oam.



3amada Nel

Hus peakumn CHy ) + CO2 (n = 2 CO () + 2 H, (y ompenenure BO3MOKHOE HamlpaBlICHHE
CaMOITPOU3BOJILHOTO TEYEHHUS PEAKIIMU MPHU CTAHJIAPTHBIX YCIOBUIX U Ipu Temreparype T = 927 oc,
eclii TerIoBoi 3((eKT peakuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCS. Y KOKUTE: a) BBIICTISACTCS
WU TIOTJIONIAETCS SHEPrusl B XOJ€ pPEaKIuu; O) NPUYUHY HAWICHHOTO HW3MEHEHUS DSHTPOIHHU.
PaccuuraiiTe TemiepaTypy Hadajna peakLyH.

3amaga No2

Beruncnure temnosoit 3¢ ekt peakuuu: CaCy ) + 2 HyO(y = Ca(OH); () + CoH; (1), mONB3YsICH
CTaHJAPTHBIMHU TEIJIOTaMH OOpa30BaHUs pearupyroniux BemecTB. CKOIbKO TEIUIOTHI BBIICTUTCS WIH
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoHy?

3ajgaua Ne3

[To TepMOXMMHYECKMM  ypaBHEHHSM  pacCuuUTaWTe  TEIIOBOWM  3P(EeKT  peakuuu:
Hy ) + CO2 ) = CO (y + H2 O(r). TepmoxuMudeckue ypaBHEHUS:

a) H, @ T 15 O, @ = H,O () AH =-241,9 x]JIx;

6)2 CO ™ T 0O, ®= 2 COy () AH = -566,2 xJ]x.

Jomamnee 3aganue Ne 2
1o TeMe «XUMHYeCKass KHHEeTHKA»

B ngomamnem 3amaHuu mo teme «XHUMHUYECKas KUHETUKay: MepBas 3ajadya oleHuBaeTrcs B 1,5
Oata; Bropast — B 0,5 Gaiuia; TpeThs, 4eTBepTast u nsAtas — B 1 Oas.

3amaya Nel

Peaknusa nporekaer no ypapaenuro: O, ) +2 CO y = 2 CO; (. HavaneHbele xOHIEHTpanyu
pearupyromux BemectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckonabko pa3 u3MEHHUTCS
CKOpOCTh MpsAMOW peakumu, korjaa npopearupyet 30% CO? Bo CkoibKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM ¥ 00paTHOM peakiuu, €CIu YBEJIUUUTh JaBlIeHUE B CHCTEME B JBa pasa?

3amaga Ne2

IIpu temneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYIMAET B peakiuio 3a 20MUH.
Paccuuraiite Bpemsi, mpu KOTOPOM OJTO K€ KOJMYECTBO BEIECTBA BCTYNMHT B PEAKIMIO MPHU
temnepatrype 200 °C, ecim TEeMIEPaTypHbIH K03()PHUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCSA MPU ITOM CKOPOCTh PEaAKIUn?

3amaua Ne3

Haiinute HavambHbIE KOHIICHTPAIIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHS PEAKIIUU:
Fe (n + H20 ) = FeO () + Hy (1), ecniu paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOLIUX BEIIECTB PABHBI:
[H20]=0,3momp/1, [H2] = 0,4 Moas/m1.

3amaua Ned

Hus peaknuonHoit cucremsl: CO y + HyO oy = CO2 (y + Hy () HavanbHbIE KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monw/n. OnpeaenuTe KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaya NeS

Bripasute uepe3 KOHIIEHTpAIlMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICTYIOIIMX PEAKIIUNA:

Nz(l—) +3 Hz(l—) =2 NH3(]-)’ AH = -92,2 KI[)K,
COz(r) +C () = 2 CO(F), AH =+160,5 xJ[x;
CO(r) + HQO(r) =COs @ t Hg(r), AH =-41,1 k]I x.

VkaxuTe HanpaBICeHUE CMEIICHUSI XUMUUECKOTO PAaBHOBECHS ATUX PEAKIIUN: a) MPU MOHKEHUN
TEMIIEPATyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TMOBBIIICHWU MaBIEHUS, €CIM TeMIeparypa
MMOCTOSTHHA.

Jdomaninee 3aianue Ne 3
no reme «PacTtBopbn»

B nomamHem 3amaHuu mo Teme «PacTBOphI»: TiepBas, BTOpas, TPEThsA M IATas 3aaadd
orieHuBaercs B 1 Oamn; yerBepTas u mecras — B 0,5 Oana.

3amaga Nel
B xakoMm oObeme Boabl ciienyer pactBoputh 135t SnCly ans momydenust 3M pacTBopa xsopuaa



onosa (Il) ¢ mmotHocThIO p = 1,405 T/MNA?

Paccunraiite: a) MaccoByl [OJII0 BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIEHTPAIUIO
SKBUBAJICHTA; B) MOJISULTLHOCTB; T') TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B pacTBOPE.

3amaga Ne2

3aKOHYUTE MOJEKYJspHblE U HANHUIIUTE COKpAalleHHbIE HMOHHBIE YpaBHEHMsI peakuuit
B3aMMOJICHCTBHS CIIEIYIONINX BEIIECTB:

HBr + NaOH —

AgNO3 + HS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)g + H,SO, —

Sb(OH); + NaOH —

3amaga Ne3

CocTtaBbTe 10 JBa MOJIEKYJISPHBIX YPAaBHEHUS PEaKUUi K CIETYIOIIUM HOHHBIM:

Ba*" + CrO,~ — BaCrOy;

NH,s" + OH — NH4OH;

ZnS + 2H" — Zn*" +H,S

3amaua Ned

Boruncnure pH 0,05M pactBopa cepHON KUCIOTHI.

3amaya NeS

Kakue u3 ciemyromux coseit moasepratorcs ruaponnsy: Na,SiOs. Cu(NOs),. KBr? CocraBbTe
WMOHHBIE U MOJICKYJISIPHBIE YPaBHEHHUS TUIAPOJIM3a COOTBETCTBYMOImUX conell. Kakoe 3nauenue pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Neb

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3T0ro
COETUHEHUSI.

Jdomamnee 3a1anue Ne 4
no TeMe « OKHCJINTENbHO-BOCCTAHOBUTEIbHbIE MPOIECCH»

B nomamuem 3amanun mo temMe «OKHCIMTETbHO-BOCCTAHOBUTEIBHBIE MPOILIECCHD»: IepBas
3amaya omeHuBaeTcs B 1,5 Gaia; BTopas — B 2,5 6ana; TpeThs — B 1 Gai.

3amayga Nel

[TonGepure KOIPGUIUCHTH B ypaBHEHUSX OKHUCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIIHA.
VYKaxuTe TUIl KaKI0N peakLvu.

PaccuuraiiTe SJIEKTPOABIDKYINYIO CHJIy ¥ ONPEISIHTE HAIpPaBICHHE CaMOIPOU3BOJILHOTO
MPOTEKaHUs TMEPBOM peakluu MPU CTAHAAPTHBIX YCIOBUSX, UCIONB3YS 3HAYEHUS OKUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX ITOTEHIIMAJIOB:

HJ + HsPOs, — J, + H3PO3 + H,O

HNO, — HNO;3; + NO + H,0

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

NH4RE‘O4 +H, — Re + NHj3 + HZO

KBrO — O, + KBr

3amaga No2

CocTaBbTe ypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA:

KMnO4 + NaNO, + H,O —

NaCrO, + H,0, + NaOH —

Bi(OH)3 + NayS,05 + NaOH —

Bi,O; + C —

Mg + HNO;3 (pas6) —

3amaya Ne3

Jlaubl 1Be OKHCIUTENbHO-BoccTaHOBUTENbHBIE mmapbl: KNO;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick Tabnuileld CTAaHAAPTHBIX OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX TOTEHIIMAIOB, COCTABHTE
ypaBHEHHE BO3MOXKHOH peakumu B  ykasannoir cpeme (HNOs3). Paccuwmraiite 3HaueHue
ANEKTPOABIIKYILEH CHIIBI PEaKIIUU.



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

B nmomamnem 3amanuu o TeMe «IeKTPOXUMHUYECKUE CUCTEMBI»: TIepBas 3a/1aua OlICHUBACTCS B
1 6amr; BTOopas — B 1,5 O6ayna; Tpethbst — B 2,5 Oasna.

3amaua Nel

CocTaBbTe DJIGKTPOHHO-MOHHBIE YypaBHEHHUS JJIEKTPOAHBIX TMPOIECCOB U MOJEKYJISpPHOE
YpaBHEHHE TOKOOOpa3yIoIel peakuu, MpOTEKalmeld mnpu padoTe TalbBAaHHYECKOTO 3JIEMEHTA
Co/Co(NOs), // AI(NOg3)s/Al. Paccuntaiite DJIC (E) raipBaHHYECKOro 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBUSIX.

[TpuHSIB MOTEHIMAN aHOJa PABHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUUTANTE KOHIICHTPAIUIO
KaTHOHOB MeTalllla B KaTOJHOM pacTBope, mpu Kortopoir OJIC rajibBaHMYECKOTO 3JIEMEHTa
ymenbiutes Ha 0,02B.

3amaua Ne2

[IpuBenuTe CXEMBI JJCKTPOAHBIX TPOIECCOB M  MOJCKYJSPHBIC YPABHCHHS PEaKIIHiA,
MPOTEKAIOIINX MPHU 3JIEKTPOXUMHUECKON Koppo3uu ramsBanomapbl Co/Ni: a) B kucioii cpeze; 0) BO
BJIQ)KHOM BO3/YXE€.

Omnpenenure yOblUTb Macchl aHOJA MPU KOPPO3UHM B KHCIOHW cpene 3a 20 MHH, €ClIH CKOPOCTh
koppo3uu cocrasuia 0,01 r/4.

3amaua Ne3

CocTaBbTe JJICKTPOHHO-MOHHBIC YPAaBHEHUS OJIIEKTPOJHBIX IPOIECCOB (aHOM WHEPTHBIA) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIUH, POUCXOIAIICH MPHU dIIEKTPOTIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Boeruncnurte (akTHueckoe KOJIMYECTBO METallla, MOJTYYCHHOIO HA KaTOJE IMPH JIIEKTPOIIN3E
Co(NO3),, eciu 37eKTpOIIKA3 IPOBOAWIM B TedeHur 1 4. Beixoa Metaia mo Toky coctaBui 85%.

YKakuTe BO3MOXKHBIC TPHYMHBI YMEHBIIICHUS BBIXO/[a METaJlIa TI0O CPABHEHHIO C PACUCTHBIM.

BapuaHT 1oMalHeil KOHTPOJIBHOI PadoThI
BAPUAHT Ne 1

TEMA 3AJAHUE
3amanue 1. OKOHYAaHUE DICKTPOHHOU (HOPMYITBI ....6526p1'.YKa>KI/ITe MOJIOKEHUE DJIEMEHTa B
MEPUOMYCCKON CHUCTeMe: TIePHOA, TPYIIyY, MOArPYINY, Ha3BaTh 3JeMeHT. COCTaBbTE 3JCKTPOHHYIO
Tema 1. ¢dopMyiTy aToma 3JeMeHTa. YKaKHTe JJIEKTPOHHOEe ceMeiicTBo, Metayul wiaM Hemeraul. CocraBbTe
IMepuonuueckas 3JIEKTPOHHO-TpardecKyro GOpMyITy Uil yKa3aHHBIX 3JICKTPOHOB B HOPMAJIbHOM COCTOSIHUH.

CUCTEMA 3JIEMCHTOB
CTpoeHHE aTOMa

3ananue 2. Yka3arh Bce KBAaHTOBBIC YHCIA JUIS SJCKTPOHOB, OTBEYAIONIMX CIEIYIOLICH 3JIEKTPOHHOM
dopmyme 5p°

Tema 2.
Kucj10THO-0CHOBHEBIE
CBOIICTBA BelIECTB

3a;1a1me. CocTaBbTe YpaBHEHUA peaKLlI/IfI, IIpH NMMOMOIIN KOTOPBIX MOYKHO OCYIIECTBUTH CJICAYIOIINUE
MpEeBpaLLCHHS
Zn — ZnO — ZnCl, — Zn(OH),—Na,[Zn(OH),]

3apanme 1. Jlna peakumn FesOyq + Hypy = 3Fe0y) + HyOp) ompenemire BosMOMHOE HampaBeHHe
CaMOTIPOM3BOJIBHOTO TEUEHUS PEaKkIMU NMPH CTAaHAAPTHBIX YCIOBHAX M IpU Temmeparype t =1227°C, ecom
TeIwI0BoH A()HeKT 10 3a1aHHOH TeMIIepaTypbl He H3MEHHTCSL.

Tema 3. VkakuTe: a) BbIIEISCTCS WK MOIJIONIASTCS SHEPIUsl B X0 peaKiyy; ) MPHUKHY HANACHHOIO H3MEHEHHSI SHTPOIHHL
Xumuaeckas Paccuuraiite Temrieparypy, Ipr KOTOPOi YCTAHABIIMBASTCS PABHOBECHE M IIPOKMCXOUT cMeHa 3Haka AG.
TePMOAMHAMMKA 3anganue 2. Beraycmre Termiopoii addext peaxtm 3Fe;0, + 8Al k) = 4A1,05k) + 9Fe k), TONB3YsCh CTaHIAPTHBIMY
SHTATBIMSIMA 00pa30BaHKsI Pearvpyromx BemecTs (mpuokeHne 3). CKONBKO TeIUIOThI BHIASTHTCS (TIOIJIOTUTCS)
pr 00pa3oBaHN BellecTBa Fe B kommdectse 56 r?
3ananue 1. Temneparypusiii koadduiment peakuun paseH 2,5. Kak W3MEHUTCSI CKOPOCTh pPEakiyu: a)
Tema 4. IpU NOBBILIEHUH TeMmueparypsl oT 60 mo 100°C; 6) mpu oxnaxaeHUH peakIUOHHOHW cmecu oT 50 10
XuMuueckas 30°C?
KHHETHKA H 3ananme 2. Jlna obparumoit peaxumn FesOyy) + Hyyy = 3FeOy + H;On 3amummmTe BEIpaXkeHne KOHCTAHTHI
XHMHYecKoe paBaoBecust AHC, x/bx=+69.8. TIpemnoxuTe criocoObl yBeTHYSHNS KOHIICHTPAIIMH TPOYKTOB PEAKIHH.
paBHOBecHe

Tema S. PacTBOpBI

3ananue 1. B 180 M Bozsl pactBopeHo 20 r cynbgara Mapranua. [Tomyqniicst pacTBoOp INIOTHOCTBIO
1,101 r/mn. Beruncnute MOJISIPHYO, HOPMAIBHYIO, MOJISUTBHYIO KOHIIGHTPALMH M MAaCCOBYIO JOJIIO
PacTBOPEHHOT'O BEIECTBA.
3ananue 2. CocTaBbTe MOJIEKYIISIPHBIE H HOHHO-MONEKYIISIPHBIE YPABHEHUs PeaKLuil B3aMMOECHCTBUS B
pacTBOpax MexIy:

Bi2(504)3 u NaOH, FeC|3 u st,

NH4OH n Mnclz, H2804 n Ba(OH)Z
3ananue 3. CocraBbTe HOHHO-MOJICKYJISIPHBIC H MOJICKYJISIpHBIC ypaBHeHHs ruaposnsa coieit NaySiOs,




SbCls;, Rb,SO,. Kakoe 3nauenue pH (>7, <7) UMEIOT pacTBOPBI ATHX COJei?

Tema 6.
OKHCINTENBHO-
BOCCTAHOBHUTEJILHBIE
CBOIiCTBA BelIECTB

3ananue. MetooM 3IeKTPOHHOTO Oanatnca noabepure KoIQPUIMEHTHI B yPAaBHEHUSIX, YKAKUTE
OKHUCJIUTEIb U BOCCTAHOBUTEIIb, HAIMILIUTE 3JIEKTPOHHbIE YPABHEHHUS MIPOLIECCOB OKUCICHHS U
BOCCTAHOBJICHUS

H3PO; + KMnO, + H,SO,4 = HPO,4 + MnSO, + K,SO,4 + H,0

CuSQO4 + H3PO, + H,0 = CuH + H3PO, + H,SO,

Tema 7.
DJIeKTPOXUMHUYECKHe
CHCTEMBbI

3ananue 1. /{11 ranpBaHUYECKOTO 3JI€MEHTa, 00pPa30BaHHOTO IUNIACTHHAMH U3 METAJJIOB

Zn u Ag , IOTPYXEHHBIX B PACTBOPHI UX COJEH ¢ KOHLEHTpAaLUe HOHOB METAIIOB

A™ =0,01 u B™ =0,05

1)  cocraBbTe CXeMy rajJbBaHHYECKOTO DIEMEHTA,;

2)  HaImUIIMTE YpaBHEHHS SIICKTPOAHBIX MPOLIECCOB U TOKOOOPA3yHOIIeH peakiiy;

3)  paccunraiite MEKTPOIBIDKYILYIO CHILY TaJbBAaHHUYECKOTO AJIEMEHTA.

3apanue 2. CocTaBbTe ypaBHEHHS 3JIEKTPOIHBIX IPOIECCOB (aHOJ MHEPTHEIN) U MOJIEKYIIPHOE
YpaBHEHHUE PEaKIUH, IIPOXOSIIEH IIPH IEKTPONIN3e PacilIaBa WIIM PacTBOpa IEKTPOJINTa pacIliaB
CaCl, .

Beruncnure Maccy MeTasia BBIAEIUBILIETOCS Ha KaTOJE, €CIU 3IE€KTPOIN3 POBOAMIHN MIPU CHIIE TOKa A
=10,0. B Teuenue Bpemenu = 2,5 4.Bbixon Meramna o Toky By cocraBun  98%.

3ananue 3. CocTaBbTe ypaBHEHUS JIEKTPOAHBIX MPOLECCOB M MOJIEKYJISIPHOE YpaBHEHHE PEaKIIty,
MPOTEKAIOIIEH MPH IEKTPOXHUMHUECKON KOPPO3UH TasibBaHOmapbl: Pb - Sn

a) B KUCIIOHU cpere;

0) B aTMOchepe BIaKHOTO BO3IyXa.

oo

KoHTpoJsbHbIe BONPOCHI 10 TEMaM
KoHnTpoJibHbIe BOPOCHI 0 TeMe «XHMUYeCKasi TEPMOTUHAMMKA»

OCHOBBI XMMHUYECKOI TEPMOJMHAMUKHU: TOHSITUE CUCTEMBI, BU/IbI CUCTEM.
TepmoauHaMuyeckue napaMeTpsl U QYHKIIUN COCTOSTHUSI CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

I[TepBblii 3aKOH TEPMOAMHAMUKU (BBIBOJ).

DOHTANBNUA KaK (PYHKIUS COCTOSHUS CUCTEMBI. DHTANbBINS 00pa30BaHMsI BELIECTBA.
TennoBoil 3¢ddexr xumuyeckodt peakuuu. DakTopsl, BIMAOLIME Ha TemiaoBoil 3¢ddekt

XUMHYECKON PEaKIIUH.
7 Tepmoxumus. 3akoH ['ecca.
8.  CnencrBus u3 3akoHa ['ecca.
9.  DHrpomnus kak GYHKINS COCTOSHUS CUCTEMBI.
10. Bropoii 3aKOH TEPMOAMHAMUKH.
11. Tperuil 3aK0H TEPMOJUHAMUKH.
12. Dueprus ['n60ca.
13. HanpasieHue caMOnpoU3BOIBHOIO MPOTEKAHUS XUMHUECKUX PEAKLINH.

RBRO©oo NN E

KOHTpOJ’[LHLIe BOIIPOCHI IO TEME «XHMHYEeCKasi KHHETHKA)

Xumunyeckast KuHetuka. CKOpoCTh XUMUYECKOM peakiuu U METO/IbI €€ PEryJINPOBaHMSL.
BiusiHue KOHLIEHTpaMK HAa CKOPOCTh XUMHUYECKON PEeaKLny (3aKOH JAEHCTBYIOLIMX Macce).
Bnusinue temnepatypsl Ha cKOpocTh xumudeckoi peakiuu. [Ipasuno Baut — ['odda.
Teopus akTUBHBIX CTOJIKHOBEHHUI AppeHuyca.

DHeprus akTUBaIuu. Y paBHEHUE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTUYeCcKas AuarpaMmma.

Kpuas Maxkcenna — bonbiimana. DHepreTuyeckuii 6apsep.

Karanurnueckne CUCTEMBI.

Bnnsnane kaTanu3aropa Ha CKOPOCTbh XMMHYECKOM pEeaKIUu.

0. T'oMOreHHBIH U reTeporeHHbII KaTaius.

1. KonebarenpHble peakiluu.

12. Xwumnueckoe paBHoBecre. OOpaTuMble U HEOOpaTUMBIE PEAKILINH.
13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenue xumuueckoro paHoBecus. [Tpunnun Jle—1llatense.
15. BimsHHE KOHICHTPAIMH, TABJICHHUS U TEMIIEPATYPHI.

16. ®a3oBble paBHOBECHS.

17. ®a3oBble qUarpaMMBI 17151 OTHOKOMIIOHEHTHBIX CHCTEM.




N

Nookow

10.
11.
12.

13.
14.
15.
16.
17.

RRO©oo N ORWNE

N~ WNE

N

0.
1.
12.
13.

KonTposabHbie Bonmpockl 1o TeMe «PacTBopbDy
ITonsTue pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.
PactBopbl. CrocoObl BbIpak€HHs KOHIEHTpPALlMU PacTBOPOB (MaccoBas JOJs, MOJSpHAs
KOHIICHTpAIYs, MOJISIpHAsE KOHIICHTPAIMsl SKBUBAJICHTA, MOJIbHAS J10J1s1, TUTP).
KonnuratuBHbie cBOMCTBa pacTBOPOB. MaeanbHbIi pacTBOp.
3akonbl Payns: I (toHomeTrpuueckuit) u 11 (30yTHOCKONAYECKUN U KPHOCKOITUIECKHIA ).
OcMmoc. Ocmotrnueckoe nasieHne. CxemMa 0CMOMETpA.
KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.
HonHast Teopust KUCIOT U OCHOBaHMI AppeHuyca. OCHOBHbIE NOHSTUS U TOJIOKEHUS TEOPUU
Appennyca.
Hucconmanusi KUCJIOT, OCHOBAaHUM M COJEH C TOYKH 3pEHUS] MOHHOW TeOopuu AppeHuyca
(mpumepsr).
Crenenp qucconnanuil. CUIbHBIC U CIIa0bIE 3JCKTPOIUTHI.
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. BOAOPOIHBIN U THAPOKCUIIBHBIN MIOKa3aTEIu.
I'upponus coneit. Tumsl TUAPOIU3A COJIEH.
KonunuecTBeHHbIE XapaKTEPUCTUKH MIPOLIECCa THIPOIH3A.
@akTOphl, BIUSAIOIINE HA IPOLIECC TUAPOIU3A.

KoHTpoabHBIe BONPOCHI 0 TeMe «/lucnepcHbie CHCTEMbI»
I'eTreporennsie cmecu. JlucnepcHbie CUCTEMBI.
HucnepcHocts. Kinaccudukanuu qucrepeHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco0bI nostyueHus KOJUTOUTHBIX PACTBOPOB.
CtpoeHure KOTOUTHBIX YaCTHL.
IIpaBuno ®dasguca — [leckosa.
Y CTonYnMBOCTh KOJUTOMAHBIX cUcTeM. CTaOMIN3aTophl.
Koarymnsamus mmoduiabHbIX 1 TM0()OOHBIX KOJUIOHIOB.
CenumeHTAaIMs KOJUIOUIOB.
Koarynsuust KoJUIOUIHBIX paCTBOPOB JIEKTPOIUTAMH.
[TpaBumno llyneue — Napau. Koarynupytomas crnocoOHOCTb.
OnTnyeckue cBONCTBA KOJJIOUJHBIX PaCTBOPOB.
DneKTpUUecKHUe CBOMCTBA KOJUIOUAHBIX PACTBOPOB.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEME «OKHCINTETHBHO-BOCCTAHOBHTEIbHBIE
npouecch»

OCHOBHBbIE IOHATHUS TEOPUU OKUCTUTEIBHO-BOCCTAHOBUTENIbHBIX PEAKITHI.
OKHCINTEIFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BEUICCTB.

Baxueiiine OKHUCIUTENN U BOCCTAHOBUTEIH.

TuIbI OKMCIUTETEHO-BOCCTAHOBUTENBHBIX PEAKITUN (TIPHUMEPHI).
OKHMCIUTENbHO-BOCCTAHOBUTEIbHBINA MOTEHIUA.

VYpasuenue HepHcra.

CocraBiieHUe OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI.
HanpaBneHHe OKHUCJIHNUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peakunﬁ.

KoHTpoJibHBIE BOPOCHI 10 TeMe «JIeKTPOXUMHUYECKHEe CUCTEeMbI»
DnekTpoxumMmudeckne cuctembl. Kimaccudukarus 31eKTpOXUMUIECKIX MTPOIECCOB.
DIIEKTPOXUMHUYECKHUE TTPOIIECCHI, MPOTEKAIOIIUE HA TPAHULIEC pa3esa «MEeTalll — paCTBOP».
I"anpBannveckuii anemMeHT Jlanuamsa — SIkoowu.
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DIIEKTPOABMKYILASA CHJIA TAIbBAHUYECKOTO JJIEMEHTA.

W3MepeHne DIIEKTPOAHBIX NOTEHIUUAIOB. Pl cTaHAapTHBIX 3JIEKTPOAHBIX IOTEHLHUAJIOB.
CBolicTBa METAJUIOB B COOTBETCTBUHU C UX MOJOKEHUEM B PSIIY HAMPSHKECHUM.

VYpasuenue HepHcra.

DJIEKTPOIN3 PACIUIABOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

OO0benuHenHbll 3akoH Papazest. Beixoa no Toky.

Kopposus metannos. Knaccudukaius KOppo3UOHHBIX TPOIIECCOB.

XuMuyeckasi Koppo3usl.

DIIEKTPOXUMUYECKAsE KOppo3usa. AHOJHOE OKHCIEHHE MeTajlla U KaTOJHOE BOCCTAHOBJICHUE
OKHCIIUTES.

[Tpumepsl KOPPO3UK B KUCIION cpejie M aTMOCHEPHON KOPPO3UH.

CKopocTh KOPPO3UH.

3amuTa METauIoB OT KOPPO3HUHU.

3alUTHBIE TOKPBITHS.

DIEKTPOXUMHUUECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

XHUMHUYECKUE UCTOUYHUKH TOKA. ['albBaHUUYECKHI 3JIEMEHT.

XUMUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XHUMHUYECKUE UCTOUHUKH TOKA. TOINIMBHBIE 3JIEMEHTHI.

7. OueHoYHbIE CpPeICTBA /1JIsl IPOBeEAEHUS POMEKYTOUHOI aTTecTAlNU

HpOMC)KYTO‘-IHaﬂ aTrTecranus nMeeT OCJIBIO OIpCACIINTD CTCIICHb JOCTHIXCHUA

3aIlJTaHUPOBAHHBIX PE3YJILTATOB O6y‘IeHI/I${ IO AMCHUIIIIMHE 3a OHpeﬂeHeHHHﬁ nepuon 06y‘IeHI/I${.

a) HJIaHI/IpyeMbIe pe3yJdbTaThbl oﬁyqe}mﬂ H OHCHOYHBIC CpeacTBa AJs NPOBECIACHUS

NMPOMEKYTOYHOM aTTeCTALNH:



CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeaCTBa

OIIK-1

CHOCOOHOCTBIO K INPUOOPETEHHI0 C OOJIBIION CTENEHbI CaMOCTOSATEIBHOCTH HOBBIX 3HAHMH C HCIOJIb30BAHUEM COBPEMEHHBIX OOpPa30BaTENbHBIX U
UH(POPMALIMOHHBIX TEXHOJIOTUH

3HaTh - COBPEMEHHBIC TenaeHuuu | Ilepeuenv meopemuueckux 60npocos
Pa3BUTHUSL XUMHH, €€ poiib 1 3HaueHue | 1. CoBpeMeHHbBIE MOJI0KEHUSI XUMUUECKOU TEPMOIUHAMUKHY.
B COBPEMEHHOM HayKe u | 2. OCHOBBI XMMHUYECKOM KMHETUKH. KaTamus.
MIPOMBIIIJICHHOCTH; 3. OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUS MPOLIECCOB B PACTBOPAX.
- COBpeMEHHBIE HMH(POPMAaUMOHHBIE | 4, OCHOBHBIE 3aKOHOMEPHOCTH IMPOTEKAHU IIPOLIECCOB B JMCIICPCHBIX CHCTEMaX.
TEXHOJNIOTUM I NPUOOpeTeHus | 5. 3aKOHOMEPHOCTHU Y HaIpaBJICHUE IPOTEKAHUS OKUCIUTEIHHO-BOOCTAHOBUTEIBHBIX ITPOLIECCOB.
HOBBIX 3HAHUM B 00J1aCTH XMMHH 6. CoOBpeMEHHBIC HAIIPABJICHUS PA3BUTHS JICKTPOXUMUHU.
YMmeTh — 0000m11aTh,  aHANIM3UPOBATh | Ilpumepnsle npakmuueckue 3a0anus
OLlCHUBAaTh HH(OPMAIIMIO: TEOPHH, [IpoBecTn aHanu3 BIUSHUS KOHIICHTPAIIMHA HA CKOPOCTh XUMHYECKON peaKkIuu
koHuenuy, daktel ¢ nensio | NaxS03 + HSO4 = S + SO, + NapSO4 + HyO mo skcnepuMeHTansHbIM AaHHBIM. IIpoBectn
MIPOBEPKHU TUIIOTE3 U [ 00paboTKy TMONY4YEHHBIX JAHHBIX C HCIOJB30BAHHEM COBPEMEHHBIX HH()OPMAIMOHHBIX
UHTEPIPETAIMY JaHHBIX Pa3IMUHBIX | TEXHOJIOIUH. Pe3ynbTaTel ONTOB NIPEACTaBUTH B BUJE TAOIMIBI 1.
HCTOYHHUKOB; Tabmuna 1
— PUMEHSTH COBpEMEHHBIE Homep O0BeM, MII Konuentpauus Bpewms CxopocTb
HHGPOPMALHOHHBIE TEXHOJIOTHH UTS ombiTa | NayS,0; H,O H,SO4 Na,S,03, 102 | mnosiBienus peaknuu, 102,
06paboTKH pe3ynbTaToB MOJIb/JI MyTH, C ¢t
XUMHYECKHX SKCIIEPUMEHTOB; 1 1 7 2 13
- npuoOpeTaTh HOBBIE 3HAHHS IO 2 2 6 2 2,6
XUMHAH c [IOMOIIBIO 3 3 5 2 3,9
MH(GOPMAIMOHHBIX TEXHOJIOTHH 4 4 4 2 5,2
5 5 3 2 6,5
[To nanHbIM TabMUIEI 1 TOCTPOUTH TpadUK 3aBUCHIMOCTH CKOPOCTH PEAKIIUU OT KOHIICHT pallin
THOCY/Ib(aTa HATPHUS, OTIOKHUB Ha ocH adciucc koHmeHtparuio Na,S;0s3, a Ha ocw OpaAMHAT —
CKOpOCTb pEaKIUu.
Crnenath BBIBOJ] O 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIIMH THOCYJIb(aTa HATPHsI.
Braners — HaBBIKAMH kputHueckoro | Tembvt 00Kk1a0do06

MBIIJICHUS, aHaJIN3a U CUHTE3a,

1. KoHuenmnuu coBpeMEHHON XUMUMU.
2. DNeKTpOXUMHUYECKasi KOPPO3HsI MaTEPHAIIOB, IPUMEHSIEMbIX B MAITHHOCTPOEHHUU.




CTpyKTypHBIii
DJIEMEHT

[Tnanupyemble pe3ynbTaThl

OneHouHble CpeaCTBa

KOMIIETCHIIMH obyuenus

- uH(OPMAIMOHHBIMU  TeXHOJO- | 3. KuHeTnuyeckue Teopun B KOHTEKCTE XUMHUYECKOI'O 3HAHMSL.

UMM JJI aHanu3a coBpeMeHHbIX | 4. KauecTBEeHHBIN U KOIMUYECTBEHHBIN aHAJIN3 00pa3lioB CIUIABOB.

JIOCTIKEHUM XuMuu B oOnactd | 5. XMMHKO-TEXHHUYECKasi 00paboTKa METAIIJIOB U CILIaBOB, IPUMEHIEMbIX B MAIIMHOCTPOCHUH.

npodeccCHOHATBHOMN eATeNnbHOCTH | 6. CpaBHUTENBHBIN aHATN3 COBPEMEHHBIX KaTaJH3aTOPOB, IPUMEHSEMBIX ITPH TPOU3BOICTBE
MaTEpUAOB JUIsl MAIIMHOCTPOEHUS
7. OCHOBHBIE POOJIEMBI COBPEMEHHON XUMHH.

AIIK-1

YMCHHUEM HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX AWUCHHUILUIMH B HpO(l)eCCI/IOHaJIBHOﬁ ACATCIBHOCTH, IPUMCHATH MCTOABI MATEMATUY €CKOT'O
aHaJIn3a U MOACIIMPOBAHUA, TCOPCTHICCKOI'O U OKCIICPUMCHTAJIIbHOT'O UCCIICAOBAHUA

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
IIOJIOXKEHUS U 3aKOHBIL,

- COBPEMEHHBIEC HaIpaBJICHUS
Pa3BUTHS HAYYHBIX TCOPUH;

- METOABl  TEOPETHYECKOI0 M
IKCIIEPUMEHTATHLHOTO HCCIICIOBAHUS
B 00JIaCTH XUMHU

Ilepeuens meopemuueckux 6onpocos:

1. OcHOBBl XUMHUYECKOH TEPMOAMHAMMKHU: CHCTEMA, TEPMOJAMHAMUYECKUE IapaMeTpbl
CUCTEMBI, PYHKLIUU COCTOSIHUS cucTeMbl. [1epBblil 3aKOH TEPMOJIUHAMUKH.

2. DHepreTuKa XMMHYECKHX IPOILIECCOB.

3. Ouranbnus. 3akoH ['ecca u cneacTBus U3 HEro.

4. Outponus. YpaBHeHnue bonpiimana. Bropoii u TpeTuil 3aKoHbl TEPMOAMHAMUKH.

5. Dueprus ['u66ca. HanpaBieHnus XuMHU4ECKUX MTPOLIECCOB.

6. Xummueckas kuHeTHKa. CKOpOCTh XMMHUYeCKOW peaknuu. CpenHsis U UCTHHHAS CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

7. CKOpOCTb peakllii U METObI €€ peryIupoBaHHUsl.

8. BmnusHue Temneparypsl Ha ckopocTh peakiuu. [IpaBuno Bant-I'odda.

9. DHeprus akTHBallMU. AKTHUBHPOBAaHHBIN KOMIUIEKC. Y paBHEHHE AppeHnyca.

10. KaTtanu3aTopsl ¥ KaTaJIUTHYECKUE CUCTEMBI. [ OMOTe€HHBIHN KaTasus.

11. Karanu3atopsl U KaTaJIUTUYECKHUE CUCTEMBI. [ eTeporeHHbIi KaTanus.

12. Xumnueckoe paBHoBecre. KoHcTaHTa XUMHUYECKOTO paBHOBECHSL.

13. Cmemenune xumudeckoro pasaoBecus. [Ipuniun Jle [laTense.

14. PactBopbl. CiocoObI BbIpaskeHHsI KOHIIEHTPAIUK PacTBOPOB.

15. PactBops! nekTpoauToB. CTeneHb U KOHCTAHTa 3JIEKTPOIUTUYECKON TucColranuu. 3akoH
pazbasnenus OcTBaibaa.

16. Incconmanysi KUCIOT, OCHOBAHHM, COiei. AM(OTEpHBIE IIEKTPOIHTHI.

17. PactBopumoctb. IlpousBeneHne pacTBOpUMOCTH. YCIIOBHE 00pa3oBaHHs U PACTBOPEHUS
OCaJIKOB.

18. Iuccoumanust Boasl. MoHHOE mpou3sBenenne Boasl. pH.
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19.
20.
21.
22.
23.

I'maponus coneit. CTeneHs U KOHCTaHTa TUAPOIIU3a.

JHucnepcusie cucremsl. Kimaccudukarus. JInopunsabie 1 110(GOOHBIE KOJUIOUIBI.

CTpoeHue KOJIOUIHBIX YaCTHII.

Koarynsius KoJsIOMAHBIX paCTBOPOB.

OKHCIIMTENIbHO-BOCCTAHOBUTENIBHBIE CBOMCTBa BemiecTB. Kiaccuukanus OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUMA.

DIJIEKTPOXUMHUYECKUE CUCTeMbL. 3akoHbl Dapajiest. DIEKTPOIHbINA MOTECHIINA.
[ManpBanmveckwmii amement lanusnsa Axkoou.

DJIEKTPOXUMHUYECKUE CUCTEMBI: AJIEKTPOJIN3 paciuiaBoB. [[puMeHeHue sekTposinsa.
OnexTponan3. AHOIHBIA M KaTOAHBIN MPOLIECCHI NIPU JIEKTPOIN3€e pacTBOPoB. [IpumeneHue
AJIEKTPOJIU3a.

28. Kopposus. Bunsr koppo3uu. CriocoOb! 3alMThl METAJUIOB OT KOPPO3HUHU.

24.
25.
26.
27.

YMmers

- pemlaTtb  pacyeTHble  3aJa4Ml
MIPUMEHUTEITEHO K MaTepuainy
[IPOrpamMmbl;

- IPOTHO3UPOBATH BO3MOKHOCTh
MPOTEKAHUS CaMOIPOU3BOJIBHBIX
IIPOLIECCOB B Ppa3IUYHBIX
XUMHUYECKUX CUCTEMAX

Ilpumepnvle npakmuyeckue 3a0anus:

1. HammcaTth 3JIEKTPOHHBIE YpPAaBHEHHS JJIEKTPOIHBIX IIPOIIECCOB, YpaBHEHHWE CyMMapHOM
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C ralbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHILEHTpPaluu
WOHOB METAJJIOB PaBHBI: [AI**1=0,001 mounb/1, [CO**]=0,1 Moub/1.

2. Hanncath MOHHBIE U MOJIEKYJSIpHBIC YpaBHEeHUS peakuuid ruaponusa coieit: KsPOy, NaySOs,
ZnC|2.

3. 3aKOHYUTH YpaBHEHUS pPEaKIUii, HAMKCAB UX B MOJIEKYISIPHON U MOHHOH opmax:

A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kanbius conepxkurcsa 478,8 T Ca(OH),. IlnoTHOCTS pacTBOpa
1,14 r/mn. PaccuuTaiite: w(Ca(OH),); Cy; Cox; Cm; N(Ca(OH),) u N (H,0); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA:

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

6. HamucaTh SJeKTpOHHBIE YpaBHEHHUS OHJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CYMMapHOU
TOKOOOpasyromel peaknuu, BHMUCIUTh DJ]C ranpbBaHUYECKOTO 3IJIEMEHTA, €CIU KOHIEHTpaIluu
MOHOB METAJJIOB PaBHBI: [Mn2+]=O,01 MOJIB/I, [Au3+]=O,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHUsI peaklUii, HalKMCcaB X B MOJIEKYJISIPHONU U MOHHOM popmax:

NH;OH + HNO3; —, Zn(OH),; + NaOH—, AIPO4 + Na;SO4 —.

8. HammcaTh ypaBHEHUS peakiuii THAPOJIN3a B MOJIEKyIspHOM U nonHOM Buae: Aly(SO4)3, KCI,
Na,SOs.

9. Hammcare 5JIEKTPOHHBIE YpPAaBHEHHMs DSJIEKTPOAHBIX IPOILIECCOB, YPABHEHUE CYMMAapHOU
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TOKOOOpa3ytomeil peakuuu, BoIYUCIUTh, DJ[C raJbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHLEHTpaluu
WOHOB METAJJIOB PABHBI: [Zn2+]=0,01 Moib/1, [Cu*]=1,0 Moub/.

10. Cynbdar amomunauns maccor 36,4 T pactBopwin B 100 T Boasl. [I10THOCTE MOTy4eHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) 1 N (H20); T.

11. Hamucatrp 51€KTpOHHBIE YpaBHEHHUS 3JIEKTPOAHBIX IMPOIECCOB, ypaBHEHUE CYMMAapHOM
TOKOOOpa3yromei peakuuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO AIJIEMEHTa, €CIM KOHIEHTPAIUU
MOHOB METAJJIOB PABHBI: [Mn2+]=O,Ol mous/11, [AgT]=1,0 Mob/11.

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

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

13. Onpenenure TepPMOJMHAMUYECKYIO BO3MOXKHOCTB IpoTekaHus peakuuu CaOgy + 2 Cg =
= CaC; (¢ + CO(p), AH; = 460 /I npu cTaHAAapTHBIX yciaoBusAX. PaccuuTaiite Temneparypy Hadyaina
peakiun, eciu  S(Ca0)=38 JIx/monb'K; S(C)=6 J[Ix/monsK; S(CaCy)= 70 [lx/monbK;
S(CO)=197 Hx/mons-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI:

KMnQO4 + NaNO», + H,SO4 —, CI‘2(SO4)3 + Br, + NaOH —.

15. Onpenennte TepMOIMHAMUYECKYIO BO3MOXHOCTD npoTekanus peakiuu 2 Cly ) + 2 H0(
=4 HClyy + Oz (1, AH; = 115,6 x/I)k npu CTaHIApTHBIX YCIOBHsAX. Paccumraiite TemnepaTypy
navana peakuuu, eciau S(Cl)=223 Jx/monb K; S(H,0)=189 JIxx/mons-K; S(HCI)= 187 I)x/momns-K;
S(02)=205 Tx/moinb K.

16. Hamucatb ypaBHEHHsI peakiiiii ruaposu3a B MosieKysipHoM u woHHoM Buje: CrCls, NaNOs,
K2CO:s.

17. CocTaBbTe ypaBHEHUS OKUCITHTEIHLHO-BOCCTAHOBUTEIHHBIX PEAKIIU:

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

18. I'omoreHHass peakuus mporekaer mo ypaBHeHuo Hy o + b ¢y = 2 Hly). Havanbnas
KOHLEeHTpauusi Bojxopoaa 2,1 monbs/n, noga 1,5 mons/n. Bo ckoabko pa3 M3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bonopozna?

19. B 640 miu Boasr pactBopria 160 1 xmmopuna xenesa (I11). ImoTHOCTS MOTydeHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeCls); Cy; Cox; Cm; N(FeCls) u N (H20); T.

20. Ompeznenute TEPMOAHMHAMUYECKYIO BO3MOXKHOCTb MpOTeKaHHs peakiuuu CS; o +3 Oyp=
=CO;, ( + 2 SO; ), AH, = -1075 x/Ix npu craHmapTHbIX yciaoBusix. Paccumraiite Temmeparypy
navana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(02)=205 Ix/mons K; S(CO,)= 213 JIx/monb K;
S(S0O,)=248 JTrx/monb-K.
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21. Peakumsa uuer no ypasHeHuto: 2 Hy ) + Sy ) = 2 HyS). HavanpHas xoHUEHTpanus
BOJIOpOJIa 2 MOJIB/I, cepsl 1,5 Monb/n. OnpeaenuTe BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEAKIINUU K
MOMEHTY, Korjaa npopearupyet 0,7 MoJb/1 Bogopoaa?

22. Ompenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTD MPOTEKaHUs peakiuu 2 ZNS () + 3 Oy =
=2 2Zn0 ) + 2 SO, (), AH; = -890 /I mpu craHIapTHBIX ycloBHsAX. PaccunTaiite Temmeparypy
Havana peakiuu, eciu S(ZnS)=58 x/moinb K; S(02)=205 Tx/monb-K; S(ZnO)= 44 /Mo K;
S(S0,)=248 JTxx/moab-K.

23. HavaspHble KOHIIEHTPALUU UCXOJHBIX BemecTB B peakiuu: 2 SO, (i + Oy () = 2 SO3 ) 6bu1H
paBusl 1,8 Monb/1 SO; u 2,4 Monb/n O, Bo cKOIBKO pa3 U3MEHHUTCS CKOPOCTh PEaKIIMKU K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?

24. B pactBope oprtodochopHoit kuciaorel Maccoit 1200 r um mmotHocThro 1,153 r/mn
coaepxutcs 312 r H3PO,. Paccunraiite: o(H3PO,); Cyi; Co; Cmy N(H3PO4) 1 N (H0); T.

Bnaners

- HaBBIKAMU MPUMECHEHHS OCHOBHBIX
XAMHYECKHAX 3aKOHOB B
podecCHoHaAIbHOM IEATSIIBHOCTH;

- MPAKTUICCKIUMHU HaBBIKAMU
TEOPETUIECKOTO 51
IKCIIEPUMEHTAIILHOTO HCCIICIOBAHUS
B 00JIACTH XUMUHU

Ilpumepnvle npakmuyeckue 3a0anus:

1. s peakumu CHy ) + CO; ) =2 CO () + 2 Hy (1) onpesiennTe BO3MOXKHOE HAIIPABICHUE
CaMOIIPOU3BOJILHOTO TEUYEHHUS peaklUWy MpU CTAHIAPTHBIX YCIOBUSAX WM TpH  Temmepatype T
=927°C, eciu TemnoBoit 3 PEKT peakiuy 10 3aJaHHOM TEMIIEPATYPbl HE H3MEHUTCS. YKAKHATE: a)
BBIJICTISIETCS] WJIM TIOTJIONIAeTCS DHEPrHsl B XOJA€ peakiuu; 0) MPUYMHY HAWJEHHOTO W3MEHEHUS
sHTponuU. Paccunraiite TemnepaTypy Hadajaa peakiuu.

2. BoIpa3uTe depe3 KOHIEHTpPALMU PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIONINX peaKIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJx. YkaxuTe HampapleHHE CMEIIEHHsS XMMHUYECKOTO
paBHOBECHsSI STUX pPEaKUUil: a) MPH MOHUKEHUHU TEMIEPaTyphl, €CIH JaBJICHHE MOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpAaTypa MOCTOSHHA.

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

4. Kakue w3 crneayromux coneil moxasepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocTaBpTe HOHHBIE M MOJEKYJSPHbIE ypaBHEHHUS THAPOJM3a COOTBETCTBYIOUIMX coseld. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI ATUX COJIEH?

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

6. PaccunTaiiTe AMEeKTPOABIKYILYIO CHIYy W OINpeNeuTe HAIpaBlIeHUE CaMOMPOU3BOIHHOTO
IPOTEKaHUs peakIUu TMPU CTAHJAPTHBIX YCIOBUSAX, MHCIONb3ysd 3HAUEHUS OKHUCIUTEIbHO-
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BOCCTaHOBHUTEJLHBIX moTenuuaios HJ + HPO, — J, + H3POs; + H,0.

7. llpuBeauTe CXEeMbl 3JIEKTPOIHBIX IPOIECCOB M MOJEKYJISIPHBIC YPaBHEHHUS PEAKIUH,
NPOTEKAIOIIUX TPH IEKTPOXUMHUYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpefe; 6) Bo
BIQXXHOM Bozayxe. Onpenenure yOblIb Macchl aHOAa IpU KOPPO3UU B Kuciaou cpexne 3a 20 MuH,
€CJIM CKOpOCTh Kopposuu coctaBuiia 0,01 r/4.

8. CocTaBbTe 3NMEKTPOHHO-HOHHBIC YPAaBHEHUS AJICKTPOIHBIX MPOIECCOB (aHOJ WHEPTHBIN) U
MOJICKYJISIPHOE ypaBHEHHUE pEaKIMH, Mpoucxonadmeil npu saektponuse pactBopa CoSOy,
Beruucnure (akTudeckoe KOJIMYECTBO MeETallla, MOJYYEHHOTO Ha KaToAe NpU DIICKTPOIIU3e
Co(NO3),, eciu 37eKTpOIU3 MPOBOIWIN B TeUeHUH | 4. BbIxoJ MeTasia mo ToKy coctaBmi 85%.
VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METAJIJIa 110 CPABHEHUIO C PACUETHBIM.




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

HpOMe)KYTO‘IHaH arrecraguda 1o AUCHHUIIIIMHE «XUMUS» BKIIIOYACT TCOPCTUUCCKHUC BOIIPOCHI,
MO3BOJISIIOIINE OIICHUTh YPOBEHb YCBOCHHSA OOYYaIOIIMMHUCSA 3HAHWM, W MPaKTUYECKHE 3aJaHusl,
BBISIBIISIFOLINE CTETIEHb CHOPMHUPOBAHHOCTH YMEHH U BIIQJICHUH, TPOBOAUTCS B (hopMe 3aueTa.

3aueT 1Mo JaHHOW AMCUMILIMHE MIPOBOJAUTCS B YCTHOM (hopMe Mo OuieTam, Kaxablil U3 KOTOPBIX
BKJIIOYAET 2 TEOPETUUECKHUX BOIPOCA U OJIHO MPAKTUYECKOE 3a/1aHNUE.

Ilokazamenu u Kpumepuu oyeHUBaAHUA 3auema:

«3a4TeHO» - OOYYaIIIUKCA JAEMOHCTPUPYET TOPOrOBBIA YPOBEHH C(HOPMHPOBAHHOCTH
KOMITIETEHIIUI: B X0/€ KOHTPOJbHBIX MEPONPUATUIN JAOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTJENbHBIX 3HAaHUH, YMEHH, HABBIKOB, O0YYaIOIIUICS UCTIBITHIBAET 3HAUUTEIbHBIC 3aTPYIHEHUS IPU
OINICPpHUPOBAHUU 3HAHUAMH U YMCHUAMU IIPHU UX IICPECHOCC HA HOBBLIC CUTYAllUU,

«HE 3aYTEHO» - 00ydYaroIIMiics HEe MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIPOM3BEICHUS U
O6’b$ICH€HI/I$I I/IH(bOpMaI_[I/II/I, HC MOJXKCT IMOKAa3aTh MHTCJJICKTYAJIbHBIC HABBIKKW PCUICHUA ITPOCTHIX 3a4a4.

8. YuedHOo-MeTOoAMYECKOE H HH(POPMALIMOHHOE 0O0ecedyeHHe THCIMTLINHBI

a) OcHoBHas JUTEpaTypa:

1. Konsana, JI. I'. Xumus : yuebnoe nocodue / JI. I'. Konsiga, JI. I'. Tapaciok ; MI'TVY. -
Marnutoropck : MI'TY, 2015. - 1 3neKTp0H onTt. quck (CD-ROM). - 3arn. ¢ turyi.
JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogu
es/1/1123821/21.pdf&view=true (mata oOpamenus: 14.10.2019). - MakpooOBEKT. -
Tekcrt : anekTpoHHbIH. - CBeieHus noctynHbl Takxke Ha CD-ROM.

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

1. Mensauuk, H. JI. PactBops! : mpaktuxym / H. JI. Measnuk, 3. P. Mymiuna, O. A.
Mumypuna ; Marauroropckuii roc. texHudeckut yH-T um. I'. M. Hocosa. -
Marnutoropck : MI'TY um. I'. . Hocosa, 2019. - 1 CD-ROM. - 3arn. c TI/ITyJ'I
JKpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027. pdf&show-dcataloqu
es/1/1532656/4027.pdf&view=true (marta oOpamenus: 14.05.2020). - MakpooOBeKT. -
Texcrt : anexkTpoHHbIH. - CBereHus noctynHel Takxke Ha CD-ROM.

2. Mensnuk, H. JI. Iucniepcusie cuctemsl : npaktuky™m / H. JI. Mensauk, 3. P. MymiuHa,
O. A. Mumypuna ; Marautoropckuii roc. texuudeckuii yu-t um. I'. M. Hocosa. -
Marnutoropck : MI'TY um. I'. . HocoBa, 2019. - 1 CD-ROM. - 3arm. c¢ tutym.
JKpaHa. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’?name 3850.pdf&show=dcatalogu
es/1/1530463/3850.pdf&view=true (mara obparienus: 22.10.2019). - MakpooObeKT. -
TekcT : anmekTpoHHBIHA. - CBeneHus TocTymHbI Takke Ha CD-ROM.

3. Komspa, JI. I'. OxucnutensHO-BOCCTAaHOBUTENbHBIE peakiui. OCHOBBI 3JIEKTPOXUMUH :
yaeonoe nocodue / JI. I'. Konsna, 3. P. Mymnuna ; MI'TY. - Marautoropck : MI'TY,
2015. - 58 c. : ui., TaoJI. - URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’?name 1147.pdf&show=dcatalogu
es/1/1121163/1147.pdf&view=true (mara obparienus: 14.10.2019). - MakpooOBeKT. -
TeKCT : ANeKTpOHHBIN. - FIMeeTcsl meyaTHbI aHAJIOT.

4. Mumypuna, O. A. Xumuyeckas kuHeTHKa. COCTOSIHME XMMHYECKOTO PaBHOBECHS :
npakTukym / O. A. Mumypuna, 3. P. Mymnnuna, O. B. EpmoBa ; Maruutoropckuii roc.
texHudyeckud yH-T um. I'. 1. HocoBa. - Marauroropck : MI'TY um. I'. M. Hocosa,
2019. - 1 CD-ROM. - 3arn. ¢  TUTyA.  DKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogu
es/1/1530464/3851.pdf&view=true (mara obparuenus: 22.10.2019). - MakpooObeKT. -
Texcrt : anexkTpoHHbIH. - CBeeHus noctynuel Takxke Ha CD-ROM.
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B) MeToauuyecKkue yKazaHus:

1.

10.

Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IPOLIECCOB: METOAMYECKHE yKa3aHUs K
ma0opaTOpHBIM paboTaM 10 JUCHUIUIMHE «XUMHS» JJIs1 OOYyYaromMXxcsi BCeX
HampaBJICHUH TIOJTOTOBKM W CHeNHanbHOCTeH JHEBHOW (opmbl oOyueHus / O.A.
Muirypuna; MarHutoropckuii roc. TexHuueckuid yH-T uM. [. WM. Hocosa. —
Maruurtoropek : MI'TY um. I'. Y. Hocosa, 2016. — 11 ¢. — TekcT : HenocpeaACTBEHHBIN.
Komsima, JI.I. Xumuueckas TepMOAMHAMHMKA: METOJAWYECKUE YyKazaHUd IS
CaMOCTOSITENILHOW Pa0bOThl 1O JUCHHUIUIMHE «XHUMHUS» [UIS OOYdYaroOLIMXCS BCeX
HaIpaBJIEHUH TMOJATOTOBKH W crienuaibHOCcTell Beex (popm oOyuenus / JL.I. Komnsana;
MaruauToropckuii roc. texuuueckuit yu-t uMm. I'. 1. Hocoa. — Marautoropck : MI'TY
uM. I'. Y. Hocosa, 2020. — 18 c. — TekcT : HenocpeCTBEHHbIH.

Komsima, JII'. CkopocTh XHUMHYECKMX pEaKIUd U XHUMHUYECKOE pPaBHOBECHE:
Metoanyeckre yKazaHusi K JaOOpaTOPHBIM paboTaM MO JUCHUIUIMHE «XUMUS» IS
oOyyarolmuxcsi BCEX HaNpaBICHUM TMOATOTOBKM M CHEHHalbHOCTEH Bcex (opm
ooyuenns / JL.I'. Konsina, E.B. Tapactok; MarHuTOropckuii roc. TeXHUYECKUH YH-T UM.
I'. . Hocoa. — Marnutoropck : MI'TY um. I'. . Hocosa, 2020. —8 c. — Teker :
HEINOCPEICTBEHHBIMN.

PomnonoBa, H.M. Xumnueckas KuHeTHKa. XHMHYECKOE PABHOBECUE: METOIMYECKUE
YKa3aHUs JJIs1 CAaMOCTOSTENbHON pabOThl 10 JUCHUILIMHE «XUMUS» ISl 00ydaromuXxcst
BCEX HAIpaBJICHUN MOJATOTOBKU M creunuasbHocTed Bcex (opm obyuenus / H.W.
Poanonosa, A.Il. [TonomapeB; Maruutoropckuii roc. TexHuuecku yH-T um. . W.
HocoBa. — Marnurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 20 c¢. — Tekcr
HEIOCPEICTBEHHBIMN.

Uynposa, JI.B. PactBopsl: MeToanueckas pa3paboTka K J1a00paTOpHBIM paboTaMm IO
IUCUUIUIAHE «XHUMHS» JUIsI OOY4YalOMIMXCsl BCEX HANpPABICHUW TOATOTOBKU H
cnenuansHocTeii Bcex Qopm oOyuenuss / JL.B. Uymposa, T.M. Kynukosa;
MarnuTtoropckuii roc. Texundeckuil yH-T uM. ['. 1. HocoBa. — Marauroropck : MI'TY
uM. I'. 1. Hocosa, 2020. — 41 c. — TekcT : HenocpeCTBEHHBIN.

Uynposa, JI.B. PactBopsl: MeToanueckast pa3paboTka K CaMOCTOSITENIbHON paboTe 1o
JUCLUIUINHE «XUMUS» JUId OOydYaroUIMXCS MO BCEM HAMpaBICHUSM MOJTOTOBKH H
crenuanbHOCTSIM Bcex (opm oOyuenuss / JI.B. Uymposa, O.P. Mymnuna, O.A.
Mumypuna; Marauroropckuii roc. texHuueckuin yH-T um. I. WM. HocoBa. —
Marnutoropck : MI'TY um. I'. . Hocoga, 2017. — 26 c. — TekcT : HenocpeaCTBEHHBIM.
Konsana, JI.I'. KomnounHele pacTBOphl: METOIMYECKHE YyKa3aHMs K J1abOpaToOpHON
pabore mo AMCHMIUIMHE «XHUMMs» [ OOydYarolIMXCs 10 BCEM HalpaBICHUSIM
MOJIrOTOBKM U crienuaibHocTAM Beex Gopm oOyuenus / JL.I'. Konsna, JI.A. boapss;
MarnuTtoropckuii roc. Texundeckuil yH-T uM. ['. 1. HocoBa. — Marauroropck : MI'TY
uM. I'. 1. Hocosa, 2017. — 9 c. — TekcT : HEMOCPEACTBEHHBIMN.

Komspga, JI.I'. OkucnnTenbHO-BOCCTAHOBUTENIBHBIE PEAKIIMM: METOIUYECKHE YKA3aHUS K
nabopaTopHoii pabGoTe MO JUCHUIUIMHE «XHUMHA» I 0O0yYaloluxcs BCeX
HaIpaBJIeHUH TMOJTOTOBKH W crienuaibHOCTeN Bcex (opm oOyuenus / JI.I'. Komsna,
E.B. Tapacrok; Marauroropckuii roc. texuudyeckud yH-T um. I'. M. Hocosa. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2020. — 10 c. — TeKCT : HemocpeaCTBEHHBIN.
Komsapa, JI.I. OxuciautenbHO-BOCCTAHOBUTENBHBIE DPEAKIUM M JIIEKTPOXUMHUYECKHE
MPOIIECCHI: METOMYECKass pa3padOoTKa K CaMOCTOSITEIbHOW paboTe Ijisi 00yJaromuxcs
M0 BCEM HANpaBJIEHUSM IOJATOTOBKH M CIIEHUAIBHOCTAM Bcex Gopm obyuenus / JL.T.
Komsima, E.B. Tapactok, 2.P. Mynnuna; MarHuToropckui roc. TEXHU4ECKHIl YH-T UM.
I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — Tekcr :
HEIOCPEICTBEHHBIMN.

Mumypuna, O.A. DJIEeKTpOXMMHUYECKHE TPOLIECCHI: METOAMYECKHE YKa3aHHUA K
nabopaTopHol paboTe MO JTUCHUIUIMHE «XHUMHS» Uil OOydYalomMXcs 10 BCEM
HAmpaBJICHUSIM TOATOTOBKM U CHEIUAIBHOCTSIM Bcex ¢opm obyuenus / O.A.
Mumypuna, H.U. PoauonoBa; MarHuTOropckuii roc. TeXHuyeckuid yH-T um. [. WM.
Hocosa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 13 c. — Tekct



HEMOCPEICTBEHHBIN.

r) [IlporpammHuoe odecnneuenne u MHTEpHET-pecypcehl:

IIporpammHuoe obecnieyenune

Haumenosanue 110 No norosopa Cpox neficTena
JTUICH3UU
MS Windows 7 Professional(us| ;1597 16 1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Professional Ne 135 o1 17.09.2007 6eccpodHo
7Zip cB000JIHO pacnpocTpansemoe 10 0CCCPOUHO
FAR Manager cB0OOAHO pacnpoctpansemoe 110 OECCPOUHO

IIpodeccnonanbubie 6a3bl JAHHBIX M1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HazBanwne kypca

CcrUika

OnekTpoHHas 0aza mepuoAnYecKux u3gaHuii East
View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

Harmmmonansuasa
cucteMa — Poccuiickuii
nutupoBanns (PUHIL)

MH(}OpPMaLlMOHHO-aHAIUTUYECKAS
UHJEKC

nayunoro|URL: https://elibrary.ru/project risc.asp

ITouckoBas cucrema Axanmemusi Google (Google

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

Scholar)

WNudopmarnmonnas cucremMa - EjauHOE OKHO URL: http://window.edu.ru/

J0CTYIIa K HH)OPMAIMOHHBIM pecypcam

denepanbHOC  TOCYJApCTBEHHOE  OFOKETHOE

yUpexIeHUE «DenepanbHBIN urctutyt|URL: http://www1.fips.ru/
MPOMBIIUIEHHON COOCTBEHHOCTH)

Poccuiickas  T'ocynapcrsennas — OMOMMOTEKA.|yoo- /. rsl.ru/ru/4readers/catalogues/
Karanoru

I".1. HocoBa

DOnekTpoHHBIE pecypchl Oubnuoreku MITY wum.

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

9. MaTrepuajibHO-TEXHUYECKOE ODecneyeHne T CHUITUHbI

MaTCpI/IaJ'IBHO-TeXHI/I‘-ICCKOe obecrneucHue JUCIHMITIIIMHBI BKIIFOYACT!

Tun u Ha3BaHUWE ayJUTOPHUH

OcHanieHue ayInTopun

Y4eOHBIE ayAUTOPUN JJISI TPOBEICHUS
3aHSATHUH JIEKIIHOHHOTO TUIA

MynbTUME JUHHBIE cpeacrsa XpaHEHHs,
NpeacTaBIeHUs HHPOpMALNHU

nepenayu "

Y4uebHbIC ayAUTOPHUHU TSI TIPOBEACHUS
1a00paTOPHBIX 3aHATUN, TPYNIOBEIX H
UHIAUBUAYAIbHBIX KOHCYJIbTALUH,
TEKYIEr0 KOHTPOJSI U IPOMEXKYTOUHOU
aTTeCTalUHU

Ob6opynoBaHue AJis BBITOJHEHUS J1a00paTOPHBIX padoT,
XUMHYECKasl I0Cy/ia, pEaKTUBBI,
Harmnsiiaeie Mmatepuanbsl: TaOIUIbI, CXEMBI, TUIAKATHI.

ITomemeHust 11 caMOCTOSITEJILHOM
paboThl 00yYarIIUXCS

maketom MS  Office,
BBIXOZIOM B VIHTEpHET M C JOCTYIIOM B DJIEKTPOHHYIO

IlepcoHasIBHBIE  KOMITBEOTEPBI €

nH(pOPMaAITMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCUTETA

[MomernieHus 1151 XpaHEHUSI U
POQUTAKTUIECKOTO 00CTYKUBAHUS
y4eOHOT0 000PYyTI0BaHHMS

Crennaxu, cednl 1711 XpaHeHUs] Y4eOHOT0 000pYy10BaHMS
WHCcTpyMeHTHI U1l peMOHTa J1abopaTopHOro 000pyIoBaHHUS.
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