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1. Ilean ocBoOeHHS AU CIMILIMHBI

[enstMu OCBOEHUS JUCHUIUIMHBI «XUMHUS» SBISeTCs (GopmMupoBaHue (GyHIAMEHTATBHBIX
3HaHUKW B 00JacTH COBPEMEHHOM XHWMHH, BKIIOYAIOIMIMX OCHOBHBIE TIOHSATHUSA, 3aKOHBI U
3aKOHOMEPHOCTH, OIKCHIBAIOIIME CBOMCTBA XHUMHUYECKUX COCIMHEHWW; PA3BUTHE HABBIKOB
CaMOCTOSITEJIbHOW pa0OThl, HEOOXOJUMBIX [UIsi NMPUMEHEHHS XUMUYECKUX 3HAHUW TPH HU3yYCHUU
CIICLMAIBHBIX TUCIUIUIMH U JaTbHEUIIEH MPAKTUYECKON AESTEIbHOCTH.

2.MecTo0 JIUCHMIUIMHBI B CTPYKType 00pa3oBaTeibHOi MNPOrpaMMsbl IOATOTOBKHU
O0akajaBpa

JucuumminHa « XuMUsD» BXOJUT B 0a30BYIO 4acTh 010ka 1 00pa3oBaTenbHOM MPOrpaMMEL.

JIiis u3ydeHus TUCIUTLINHBI HEOOXOIMMBI 3HAHUS, YMEHUS U BJIAJCHUS, CPOPMUPOBAHHBIC B
pe3ynbTaTe TOJIYYeHHs] CpeJHero (TMOJIHOTO) oOmiero o0pa3oBaHUs IO JUCHUTUIMHAM «XUMUS»,
«Dums3nkay, «MaremMaTHKa.

3HaHWS W YMCHHSI OOyJarONIUXCs, MOJIydEHHBIC MPU W3YyYCHUH JaHHOW JUCIUTUIMHBI OYayT
HEOOXOMUMBI WM TpU JadbHEHIIEM W3y4YeHWH TaKUX JUCHUIUINH, Kak «be3omacHOCTH
KUZHEICATCILHOCTHY, «I eonorus», «[ OpHOPOMBIIIITICHHAS YKOJIOTHS.

3 KomnereHunu odyuyawuerocsi, popmupyembie B pe3yjbTaTe 0CBOCHHUS AU CUUIIMHbBI U
IUVIAHUPYeMble Pe3yJabTaThl 00y4YeHUs

B pesynbrare oOcCBOEHHUS JUCHMIUIMHBI «XUMHUS» OOyyaromuiicss JO0DKeH o0najarh
CJIETYIOIIMMH KOMITETEHIUSIMU!

CTpyKTYpHBIN 3JIEMEHT [Tnanupyemblie pe3yabTaThl 00ydeHUsI
KOMITETEHITUHI
OK-1
CIOCOOHOCTBIO K a0CTPAaKTHOMY MBINIJIEHUIO, aHATIN3Y, CHHTE3Y
3HaTh - OCHOBBI JIOTHKH, HOPMBI KPUTHYECKOTO TIO1X0a, (POPMbI aHAIIN3a;

- METOJIbI a0CTPAaKTHOTO MBIIIUICHUS TPH YCTAaHOBIICHUH UCTHUHBI,

- METOJbl HAy4YHOTO HCCIEIOBAHUS IYTEM MBICIIEHHOTO pacuJICHEHUS
00beKTa (aHANMM3) M MYTEM HW3YYCHHS MpeaMeTra B €ro IeJIOCTHOCTH,
€MHCTBE ero yacTei (CHHTE3)

Ymertb - QJeKBaTHO BOCIPHHUMATh WH(POPMAIMIO, JIOTHYECKH BEPHO,
apryMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO M MMCBbMEHHYIO PEUb;

- C HUCHOJB30BAHHEM METOJIOB aOCTPAKTHOTO MBINUICHHS, aHAn3a |
CHHTE3a aHAIM3HPOBATh  aJbTEPHATUBHBIC  BapUAHTBl  PEIICHUS
UCCIICIOBATEIILCKUX 3a71a4

Bnanets - HaBBIKAMU MOCTAHOBKH IIE€JIH, CIIOCOOHOCTBIO B YCTHOW M MUCHMEHHOM
peuu JIoTu4ecKu 0(pOPMUTH PE3yTbTATHI MBIIIUICHUS,

- LEJOCTHOM CHCTEMOH HAaBBIKOB HCIOJb30BaHUs aOCTPAKTHOTO
MBILUICHHUS TIPU PEIICHUH MPOOJIeM, BOSHUKAIOUIMX TPU BBIMOJIHEHUU
UCCIICIOBATEILCKUX Pa0OT, HAaBBIKAMH OTCTAUBAHHUS CBOCH TOYKH
3peHust

OIlK-4

TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MO3UIHI OIICHUBATh CTPOCHHUE, XUMUYECKUH U MUHEPATbHBIN
COCTaB 3eMHOH KOpBI, MOp(doIoTHYeCKHe OCOOCHHOCTH W TEHETHYECKHE THITBI MECTOPOIKICHUI
TBEPJIBIX TOJIC3HBIX HCKOMAEMBIX IMPH PEIICHUH 33]ad 10 PAlUOHAIBHOMY M KOMIUIEKCHOMY
OCBOCHHIO F€OPECYPCHOT0 MOTSHIHATIA HEeJp

3HaTh - OCHOBHBIC XUMHUYECKHUE TIOHATHS, TIOJIOXKCHHUS 1 3aKOHBI,

- COBPEMCHHBIC HANIPABJICHHUS PA3BUTHS HAYUYHBIX TCOPHIA;

- METOJbl TEOPETHYECKOTO M DKCIEPUMEHTAILHOTO HCCICJIOBAHMS B




00J1aCTH XUMHUH TPUMEHUTEIBHO K MPO(PECCHOHATBHOM NeSITeTbHOCTH

YMeTh - OMpEeNeNSITh XUMUYECKHUI COCTaB U CTPOCHHE OOBEKTOB OKpPYKAOIIEH
Cpenbl;
- pelIaTh pacyeTHbIC 3a4a4d IPUMEHUTENBHO K MaTepHUally IIpOrpaMMbl;
- NPOTrHO3UPOBATH BO3MOXHOCTH IMPOTCKAHHA CaAMOIIPOU3BOJIBHBIX
IIPOUECCCOB B PA3JIMYHBIX XUMHYCCKUX CUCTCMAX

BJIaI[eTI) - HaBbIKaMW NPHUMCHCHHA OCHOBHBIX XHMMHUUYCCKHMX 3dKOHOB B

npodeccHoHATEHOM e TEIILHOCTH;
- HpaKTI/I‘-ICCKI/IMI/I HaBbIKaAMH TCOpeTI/ILIeCKOFO n 3KCHepI/IMeHTaJH)HOI‘O
HCCJIEOBAHNSA B 00JIaCTH XUMHUH




4. CTpyKTypa U colepKaHue TUCHHILINHBI

OO0mast TpyI0eMKOCTh IUCHUTUIMHBI COCTABISET 4 3a4eTHBIX eqUHUILI 144 aka. 4acoB:
KOHTakTHas pabora — 19,5 akan. gaca:

— ayaurtopHas — 16 akaj. 4acos;

— BHeayauTopHas — 3,5 akaj. Jaca;

camocrosiTenbHas padborta — 115,8 akan. gaca;

MOATOTOBKA K 3K3aMeHy — 8,7 akaJ. Jaca

AynuTtopHas
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1. XuMuyeckasi TepMOIMHAMUKA 2 18 -CaMOCTOSITETIbHOE n3ydeHue|3amunra koHTposTbHOM | OK-1
yaeOHOMI u Hay4HOM | pabOTHI. -3yB
JIUTEPATYPBI; OIIK-4
- peleHne KOHTPOJIBHOU -3yB
paboTHI.
2. XumMudeckass KHHETUKa 2 18 -CaMOCTOSTEIILHOE M3y4YeHHE | 3alnuTa koHTpostbHOM | OK-1
yaeOHOMI u Hay4HOU | pabOTHI. -3yB
JIUTEPATYPBI; OIIK-4
- pelieHue KOHTPOJIBHOH -3yB
paboTHI.
3. PacTBOpHI 2 4 | 421 22 - odopmieHue oryeta 1o|3alUra naboparopHoii| OK-1
71a00paTOpPHBIM paboTaM; paboThI. 3amuTa KOHTPOJILHOM | -3YB
-CaMOCTOSITEIIbHOE U3y4YCHHE | PabOTHI. OIIK-4
yueOHOM u Hay4HOU -3YyB
JUTEPaTyphL;
- peleHue KOHTPOJIbHOM
paboTHI.




AynuTtopHas
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4. lucnepcHble CUCTEMBI 2 20 -CaMOCTOSITENIbHOE n3ydeHue|3amunra koHTpostbHOH | OK-1
yueOHOM u Hay4YHO! | paboThI. -3yB
JIUTEPATYPHI; OlIK-4
- pelenue KOHTPOJIBHOU -3yB
paboTHI.
5. OKHUCITUTETFHO-BOCCTAaHOBUTENbHBIE| 2 16 -CaMOCTOATEIIbHOE M3y4YeHHE | 3alnuTa koHTposTbHOH | OK-1
MIPOLIECCHI yueOHOM u Hay4YHOM | paboThI. -3yB
JIUTEPATYPBI; OlIK-4
- pelienne KOHTPOJIBHOU -3yB
paboTHI.
6. DIEKTPOXUMUYECKUAE CUCTEMBI 2 4 4 21,1 - odopmienue oryera mo|3amuTa naboparopHoii| OK-1
nabopaTopHBIM paboTam; paboThl. 3amuTa KOHTPOJILHOM | -3YB
-CaMOCTOSITETIbHOE M3ydeHue|padoThl. OIIK-4
yaeOHOMI u Hay4yHOH -3yB
JUTEpaTyphl;
- pelieHue KOHTPOJIbHOM
paboTHI.
HToro mo xucuunivHe: 2 8 82N 115,8 KontpoabHas pa6ora,

IK3aMCH




5. O6pa3oBare/ibHbIe 1 HH(POPMALIMIOHHBIE TEXHOJIOTHH

B mpomecce nmpenonaBaHus —AMCHUIUIMHBL  «XUMHS»  TPUMEHSETCS — TPaIUIMOHHAS
MH(OPMAMOHHO-KOMMYHUKAIIMOHHAST 00pa30BaTeNIbHBIC TEXHOJIOTHH.

Jlekiuu TPOXOJAT Kak B MH(OpPMANMOHHOW (opme, Te UMEET MECTO IOCIEI0BATEIHLHOE
U3JI0)KEHWE MaTepuana B JUCHMIUIMHAPDHOM JIOTHKE, OCYLIECTBISIEMOE IPEUMYILECTBEHHO
BepOATBLHBIMY CPE/ICTBAMH, TaK U B opMe JIEKIMH-0ece bl WIKM AWaiora ¢ ayaAuTOPHEH, JeKIui ¢
NPUMEHEHUEM D3JIEMEHTOB «MO3TOBOM aTakW», JEKUUH-KOHCYIbTALMK, TJI€ TEOPETUYECKUI
MaTepual 3apaHee BBIAAETCS CTYIEHTaM JJIsl CaMOCTOSTEIbHOIO U3YUYEHHUs, Ul TOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JISKIIUS TPOXOTUT IO THITY BOIIPOCHI-OTBETHI-IUCKYCCHSI.

[ToMuMO »TOro B JIEKIIMM MOTYT HCIIOJb30BATHCS 3JEMEHTHI MPOOJIEMHOTO H3JI0KCHHUSI.
[TpoGnemHast TEKIHsI HAYMHACTCS C BOIIPOCOB, C MOCTAHOBKHU MPOOIEMBI, KOTOPYIO B X0J1€ U3JT0KCHHS
Marepuaga HeoOXOauMO pemnTh. Takas JeKuusl MpeacTaBiseT coOOM 3aHsATHE, MpeaIoJararoiiee
WHUIMAPOBAHHOE TMIPEIOJIaBaTe]IeM TMPUBICUYCHUE ayJAUTOPHH K PEIICHHIO KPYITHOW HaydHOU
MpoOJIEMBbI, pPACKPBHIBAET BO3MOXKHBIC IIYTH €€ PEIICHHUs, ITOKA3bIBA€T TEOPETHUCCKYID H
MPAKTHYCCKYI0 3HAYUMOCTH JIOCTHKeHHH. Ha mpoOneMHO# JeKIMU HOBOE 3HAHWE BBOJMTCS KaK
Heu3BecTHoe A oOydaromuxcs. [Tonydyennas nHpopmanus ycBauBaeTcst Kak JUYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ce0sl 3HaHUS.

Ocoboe MecTo B mpollecce MpenojaaBaHusl JUCIHUIUIMHBI «XHUMHD 3aHUMAIOT JIEKIHH C
HCIOJIb30BAHUEM JIEMOHCTPALlMOHHOTO XMMUYECKOTO 3KCIIEPUMEHTa, KOTOPHIM MO3BOJISIET Hambosee
MOJIHO pealn30BaThb METOJ MNpPOOJEMHOro OOydeHHs dYepe3 IOCTAHOBKY MpOOJIeM C TOMOIIBIO
JNEMOHCTpAIM SIBJICHUH, pEaKIui WIM TMpoIeccoB. Bo3MOXHO 0ObeIWHEHHWE B JIEKIIMOHHOM
W3JI0KEHUHU TTPUEMOB MBICJICHHOTO ¥ PEAIBHOTO SKCTIIEPUMEHTA, YTO AT BO3MOYKHOCTH ()OPMHUPOBATH
3HaHUs 00Jiee BEICOKOW CTETIEHH 000OIIIEHHOCTH.

Jnst peanu3anuu  MHPOPMAITMOHHO-KOMMYHHKAITMOHHON  00pa30BaTEIbHON  TEXHOJIOTHH
MPOBOJATCS JISKIIMU-BU3YAIN3allMA, B XOJEC KOTOPBIX M3JIOKEHHUE TEOPETUUYECKOTO MaTepuaia
COTPOBOXKIAETCS MPe3eHTAIHEH.

JIeKIMOHHBIN MaTepHuas 3aKpervIsieTcsl B X0€ JIa0OpaTOpHBIX pabOT, B X0JIe KOTOPHIX ydeOHas
paboTa TIPOBOJUTCA C pealbHBIMH XUMHUUYECKUMHU BelmecTBaMu. Ha maGopartopHbIx paboTax
BBITIOJIHAIOTCSA TPYIIOBbIE WIM HWHAMBHAyaJbHbIE 3aJaHUs 1O mpoineHHoil Teme. I[lpoBenenue
1a00paTOPHBIX PabOT HEOOXOIUMO TPEABAPITh MHCTPYKTAKEM IO MpaBmiiaM Oe30macHOW paboThl B
xuMudeckon nabopatopun. OCHOBHBIM YCIOBHEM JIOTyCKa CTYACHTOB K JjabopaTopHOil paboTe
ABIISETCA MX OoOs3aTeNnbHas MOATOTOBKA K HEH C COCTaBIIEHMEM TEOpPETHYECKOTro BBeneHus. llpu
MPOBEJICHUN J1a00PATOPHBIX 3aHSITHM MCIOIB3YEeTCS METOJ KOHTEKCTHOrO OO0y4deHHs, KOTOPbIH
MO3BOJISIET YCBOUTH MaTepuan IIyTEeM BbBISBICHHUS CBA3€H MEXIy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHenneM. Kpome Toro, 1enecooO0pa3HO  HKCIOJIb30BaTh  TEXHOJOTHIO  KOJUIEKTUBHOI'O
B3aMMOOOyueHus (mapHyr0 paboTy) TpeX BHJAOB: CTaTH4yecKas I[apa, JUHAMHuYecKas Tapa,
BapHaIlMOHHAs apa; COBMEIAsl €€ C TeXHOJIOrHed MOAYJAbHOTO 00y4yeHUs. BBINOIHUB 3KCIIEpUMEHT,
oOyuaromuecs: GopMyIupyroT 0000IIEHHbBIE BBIBOABI IO CEPUU OIBITOB, UCIIOJIb3YsI IPUEMBI aHAJIOTUU
Y CPaBHEHHSL.

CamocTtosarenbHas padoTa 00y4yaromuXxcs SABISETCS OJHUM U3 Haubosiee Y3PPEKTUBHBIX CPEICTB
pa3BuTHUs NOTpeOHOCTH K OymymieMy camooOpazoBanuio. CamocTosdTenpHas paboTa 0Oydarolmuxcs
BKJIIOUaeT B ceOs camble pa3zHOOOpasHbie (GOpMbI Yy4eOHOI NeATENbHOCTU: BBIMOJHEHHE JOMAIIHUX
3a/laHul, 3aBepiieHrue oQopMIICHUS TaOOPATOPHBIX PabOT, MOArOTOBKA K MPAKTHKYyMY, H3yueHUE
OCHOBHOTO M JIOTIOJHUTEIHLHOTO MaTepuaia Mo y4yeOHMKaM U MOCcOoOusSM, YTeHHEe M MpopaboTka
Hay4YHOU MUTEpaTyphl B OMOIMOTEKe, HamucaHue pedepaToB, MOArOTOBKA K KOJJIOKBUYMaM, dK3aMeHY.

CamocrosarenbHas paboTa oOyuarolmuxcs JJOJDKHAa OBbITh HampaBlieHa Ha 3aKperyieHUs
TEOPETUYECKOTO MaTepuaia, M3J0KEHHOTO IMpernojaBaTesieM, Ha MpopadOTKy TEM, OTBEICHHBIX Ha
CaMOCTOSITENIbHOE U3YyYeHHUE, Ha MOATOTOBKY K JIA0OPAaTOPHBIM 3aHSATHSM, BBITIOJHEHHE JOMAIITHUX
3aJlaHU# U TIOJATOTOBKY K PYOSKHOMY U 3aKITIOUUTETbHOMY KOHTpor0. [loMuMo 3Toro, obydaromuecs
MIPEJICTABJISIOT PE3yIbTaThl CBOCH CAMOCTOSITENBHOM pabOThI B BUJIE TIPE3CHTALIHIA.

CamocTtosaTtenpHas paboTa 00y4JaromMXCs MO AUCIUIUIMHE « XUMUSD» BKIIOYAET pelIeHue 3a1a4
W BBHINONHEHHWE 3a/JlaHui  PEMpONyKTHUBHOTO  XapakTepa IO ajiroOpuTMy, MPeaIoKeHHOMY
MIPEToIaBaTEeNIeM.



[Ipu npoBeaeHnN pyOEKHOTO U 3aKIFOUUTEIBLHOTO KOHTPOJISI OCHOBHBIMU 33J1a4aMH, CTOSLIMMU
nepes mpernoaBaTesieM, SBISIOTCS: BBISIBIICHUE CTEIEHH IMPAaBHJIBLHOCTH, 00beMa, TIIyOHMHBI 3HAHMH,
YMEHUHM, HAaBBIKOB, IIOJIYYCHHBIX IIPM H3YYEHHH Kypca HApsALy C BbISABICHUEM CTEIICHU
CaMOCTOSITEJIBHOCTY B IPUMEHEHUH TOTy4CHHBIX 3HAHWM, YMEHUN U HAaBBIKOB.

CoBpeMEHHbIE HMHTEpPAKTUBHBIE CPEACTBA IO3BOJISIOT 3KCIEPUMEHTHPOBAaTH C HOBBIMU
dopmamu KoHTposst. OOydaromuMmcsl TpeuiararoTcs TECThl M 33Ja4d B JJIEKTPOHHOM BHJE, C
aBTOMATH3UPOBAHHOM CHUCTEMOH MpoBepkH. B oTimume oT 0OBIYHOTO TECTUPOBAHHS TaKOM CIocod
KOHTpOJISl MO3BOJIIET OOydarolMMcsl B JitoO00O€ BpeMsl MPOWTH TECT, IMPOaHAIU3UPOBATh OLIMOKU U
IIPOUTH TECT BTOPUYHO.

B pononmHennn x Kypcy «XuMum» 0OydYaIOMIMICS MOXET NPONTH B JUCTAaHIIMOHHOW (opme
oHNaiH-Kypc «Kak xumusi 00BsICHSIET U U3MEHseT OKpyxaromuii Mup». Kype cocrout n3 10 nexiuid.
Kypc nexumii naé€r nepBOHadajabHOE IIPEACTABICHME O XMMHMM M €€ POJIM B JKU3HHM YEIOBEKA U
obmiectBa. OH cOCTOUT W3 ABYX yacTteil. [lepBas M3 HUX pacCcKa3bIBaeT O TOM, KaK XHMHS OOBSICHSET
OKPYXXAIOIUKA MHP: KaK YCTPOEHBI BEIIECTBA, MOYEMY M KaK MAYT XMUMHYECKHE DEAKLNH, KaKue
BEILIECTBA ONPEIEIAI0T CBOMCTBA JKMBBIX CHCTEM. BTOpast 4acTh MOCBSAIIEHA NPUKIIAJHBIM aCleKTam
XMMMH: OHA MOKAa3bIBAET, KAK XMMHUS BIIMSET Ha KU3Hb OOIIECTBA U YJIYYIIAET [MOBCEAHEBHYIO KU3Hb
moned. B Hel paccka3blBaeTcs O LEHHBIX MPOJYKTaX XMMUYECKON NMPOMBIIIJIEHHOCTH, XUMHUYECKUX
croco6ax MpPOM3BOJICTBA PHEPIUU M HOBBIX MaTepHallaX, HOBBIX BEIECTBAX, UCIOJIb3YEMBIX B OBITY,
COBPEMEHHBIX CTEKJIaX, MUTMEHTaX U KpackaX. EjkeHenenbHble 3aHATHSA OyAyT BKIOYATh IPOCMOTP
TEMATHYECKUX BUJCOJICKIMN M BBINOJHEHUE TECTOBBIX 3a/IaHWM C aBTOMAaTU3MPOBAHHOM MPOBEPKOMN
pe3yibTaTOB M TBOPYECKUX 3aJaHUM C mocienyromuM oOcyxiaeHueMm Ha (opyme. Kypc sBnsercs
o011eo0pa3oBaTeabHbIM, HE TPEOYET CrielnaaIbHOW MOATOTOBKH U PACCUMTAH Ha IIUPOKYIO ayJUTOPHUIO
CIIyIlIaTesnei, B MepByI0 ouepe/ib 00yJarommXxcsi HEXUMUYECKUX BY30B U (haKyJIbTETOB M JIIOJEH, yKe
MOJIYUYMBILIUX BbICIIEE OOpa30BaHME, HO JKENAIOLUX OOJbIIE Y3HATh 00 OKpYXalolleM MHpe U
MOBBICUTH CBOM OOIIIEHAYYHBIN YPOBEHb.

6. YueOHO-MeTOqUYeCKOe o0ecneyeHrne CaMOCTOSTEIbHOM PadoThl 00y4aromuXxcst

CamocrodaTenbHas pabora oOydarolmuxcs MOApa3JeNseTcs Ha ayJIuTOPHYI0, KOTopas
MPOUCXOJUT KaK BO BpeMs J1a0OpaTOpPHBIX 3aHATHUN, TaK M HA IUIAHOBBIX KOHCYNIbTALUAX, U Ha
BHEAYIMTOPHYIO, IPOUCXOISIIYI0 BO BpeMs MOATOTOBKH O0YYalOIIUMHUCA OTYETOB MO J1a00paTOPHBIM
3aHSTHUSM U BBITIOJHEHUS JOMALTHUX 3a/IlaHUH.

AynmuTopHas — caMOCTOsATelIbHas paboTa OOYYAMOIIMXCS —IMPEINoJiaracT  IPOXOXKICHHUE
TECTUPOBAHUS 10 KAXKIAOMY pa3/ielly JUCHUILTUHBL. TeCThl BKIIOYAIOT TCOPETHUCCKUE U MMPAKTHICCKHE
3aJlaHusl, OTBETHI HAa KOTOpbIE TPEOYIOT TIIyOOKOTO IOHHMMAHHUS HW3y4dEHHOrOo Marepuana. TecTbl
MTOCTPOCHBI €IUHOOOPA3HO: K KaXJOMYy BOIPOCY MpeUiaracTcs 4YeThipe BapHaHTa OTBETOB, CPEIM
KOTOPBIX OJIMH WM HECKOJBKO NpPaBHIbHBIX. OO0paboTKa pe3yabTaTOB OCYIIECTBISACTCS ITyTEM
COIOCTABJICHUS TMOJIYYCHHBIX PE3YyJIbTaTOB C STAJOHHBIMHM U IPOTEKAET OYEHb OBICTPO. MaKCHMaIbHOE
KOJIM4YECTBO OaJlIoB B Kax 101 Teme Kypca — 10.

BapuaHThl TEMATHYECKHX TECTOBBIX 3aJaHUI IS TEKYLIEro KOHTPOJIsA
XumMnveckasi TepMOJTAUHAMHUKA

B tecrax mo temMe «XuMuueckas TEpPMOJMHAMHKA»: MEPBBIE MIECTh 3aJaHUIl OILIEHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 Oami, a BOCbMOE, IEBATOE U JISCATOE 3a0aHus — B 2 Oaja.

Tecer Ne 1

1. Tlpu paccMOTpeHUU XUMUYECKON pEaKIUu cucmema O3HAYALT:
a) UCXOJHBIE PEareHTHI
0) TPOAYKTHI XUMHUYECKON pPEeaKINu
B) PEaKIMOHHBIN COCYl



I') MCXOJHBIE pEareHThl U NPOAYKThI peaKluu
2. TlepBblii 3aK0H (TIEpBOE HAYAJIO) TEPMOIMHAMHUKH MAaTEMAaTHUECKU 3aIIUCHIBACTCS TaK:
a) PV =vuRT B) K= Acxp (- EA/ RT)
0) K=R/Na r) AU= Q-W
3. B sk30TepMuUecKoil peaxium:
a) SHTAJIBIINA PEAKIIMOHHOM cucTeMbl noBelmaercs (AH > 0)
0) TerioBoit a3 dekT peakuu orpunareneH (Q< 0)
B) DHTAJIBIINS PEAKLIMOHHON cucTeMbl yMeHblIaercs (AH< 0)
I') IaBJICHUE PEAKIIMOHHON CUCTEMBbI ITOBBIILIAETCS
4. CranpapTHble TeIoBble 3 (EKThI IPUHATO 0003HAYATD:

a) AUct B) Q 101,3 213
6) AH°298 F) AHct
5. Kaxkue u3 npuBeIeHHBIX PEAKIHHA SBIISFOTCS SHIOTCPMHUUYSCKUMU?
a) 1/2 N+ 3/2 H,= NH3 , AH = — 46 K]Ix/monb
0) H,+4/20,=H,0, AH = -242 K]I»/Mo1b
B) 1/2 N2+ 1/2 02=NO , AH = 90 KI>x/momn
r) 1/2 Hy+ 1/2 1,=HI, AH = 26 K]I»/mMonb

6. Kakas u3 HamMCaHHBIX HIDKE PEAaKIUH OTBEYAET TEIUIOTe OOpazoBaHMs OkcHia azoTta ( || ) B
CTaHJIAPTHBIX YCIOBUAX?
a) 1/2 N+ 0=NO B) 1/2 N,+ 1/2 0, =NO
6) N+ 1/20,=NO r) NH3+5/20, =2NO +3H;0
7. Tlpum BoccTaHoBneHuu 16T okcuma memu( || ) O peakIuu :
CuO () *+ C (rpagur) = CU ( + CO (), mormoTuiocsk 22 kI TEMIOTHL
DHTanbenus 00pa3oBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Husa peakmu  NiO ) + C (pagur) = Ni g + CO (). Ompenenure BO3MOXHOE HAIPABICHUE
CaMOMPOU3BOJIBLHOTO TEUCHHS PEAKIIMU MIPU CTAHJIAPTHBIX YCIOBUAX U TIpHU TeMieparype 627°C.

BemecTtso AH®95 (KJIx/M01TB) Sgg (JIx/M0Oa6*K)
NiO (o —239,7 38
C (rpatur) 0 5,74
Ni () 0 29,9
CO -110,5 197,4

B oTBere ykaxkute 3HaueHus sHepruu ['mb0ca mpu CTaHIAPTHBIX YCIOBUSX, IIPHU TEMIIEpaType
627°C 1 TemmepaTypy Hauyajaa peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225;78; 279K
9. Kak uzMeHsieTcs SHTPOMHS MPHU Pa3NIoKEHUU KapOoHaTa KaabIus?
a) yBEJIIMYMBACTCS B) HE YMEHbIIIAETCS
0) yMeHbIIaeTCst T') HE 3HAI0
10. JTanHas peakius:
2KCIO; (TB) —2KCl1 (TB)+302 © AH<O
MO>KET CaMOTPOU3BOJILHO MPOTEKATh
a) B MPSIMOM HAIpaBJICHUU B) HE MOXET MPOTEKaTh
6) B 00paTHOM HarpaBJIeHUH T) HE 3HAaI0

XuMuueckass KHHETHKA

B Tecrax mo teme «Xumuyeckas KHHETHUKa»: MEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE
3agaHus oueHuBaroTcs B 0,5 Oaia; mecroe, ceabMOe, BOCBMOE, ACBITOC M aecsaiToe — B 1 Oami, a
OJWHHAJLAaTOE — B 2,5 Oaia.



Tecer Ne 1

1. Pa3zpen xumuu, U3y4aromuii CKOpoOCTH U MEXaHU3Mbl XUMUYECKUX PEAKIINI, Ha3bIBAETCS
a) XMMUYecKas TePMOIMHAMHKA
0) TepPMOXUMHSI
B) XUMHMUECKasi KUHETHKA
2. CKOpOCTh XMMHYECKOW pPEeaKIuH — 37O ...
a) BpeMs, 32 KOTOPOE MOJIHOCThIO PACXOYETCsl OJTHO U3 UCXOIHBIX BEIIECTB
0) U3MEHEHHE KOJIMYECTBA BEUIECTBA PEAreHTOB (MU MPOIAYKTOB) PEAKIMH B €AWHUILY BPEMEHH B
eIuHUIE 00BeEMa
B) KOJIMYECTBO BEIIECTBA MPOTYKTOB PEAKIIMA K MOMEHTY OKOHYAHUS PEaKIiH
3. B kakux equHMIIAX BBIPAXKAETCs CKOPOCTh XUMHUECKOW peakiuun?
a) MOJIb JI e
0) Oe3pa3zmepHas BETUYHHA
B) MOJTB’ ¢
4. Ot kakux (pakTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX peaKuii?
a) OT IPUPOIBI PEATUPYIOIINX BEUIECTB
0) OT TeMIeparypsl
B) OT 00BbEMa PEaKIMOHHOTO CoCya
5. CocrosiHue  XMMHYECKOTO  paBHOBECHS  OOpaTUMBIX  IPOLECCOB  KOJIUYECTBEHHO
XapaKTepu3yercs ...
a) PaBHOBECHBIMH KOHIICHTPAIUSMH TPOTYKTOB PEAKIHH
0) SHeprueil akTUBH3AIUN
B) KOHCTaHTOI paBHOBECHS
6. Kak 3amuceiBaeTcst BRIpaXeHHE TSI CKOPOCTH PEAKITUU
4 NO o) +6 HQO 4 NHg(r) +5 Oz(r)
a) V=K[NO][H,0]  6) V=K[NH3][O;] B)V =Kk[NO]'[H,01°
7. Kak 3anumercs BmpameHHe JUTsI KOHCTaHTHI paBHOBecus peaknuu 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 MoKa3bIBaeT 3HAUYCHUE TEIJIOBOTO ¢ deKTa peaKiuu?
a)l E _%

Ve

B) 3 Y

v

XOJI peaKIuu

9. UT0 MOKHO CKa3aTh O peaKinu, N300paXEHHOU Ha Tuarpamme K Borpocy 87
a) PK30TEPMHUYECKAst PEaKIHsI

0) PHIOTEpMUYECKas peaKLus

B) pPEaKIUs ONUCHIBAET COCTOSIHUE PAaBHOBECHUS

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

CMeIlaeTcs BJIEBO.

a) P MOHWKEHUH TEeMITEPaTyphl

0) Ipu MOBBILICHUN TEMIIEPATYPHI

B) IIPH TIOBBILICHUH JaBJICHUS



11. Jinsa peakmuu Cy + 2 H 5 ) = CH 4 () Ipu HexoTOpoO# TemIepaType KOHCTaHTa PAaBHOBECUS
paBHa 0,8. PaBHOBecHas KOHIIEHTpalusi BOJOpoAa paBHa 1,2 Moub/1. BeauciuTe HCXOTHYIO
KOHIICHTPALIMIO BOJIOPOIA.

a) 1,2

0) 3,5

B) 5,0

PacTBopbI

B Ttecrax mo teme «PacTBOphI»: IepBOE 3ajJaHUE OLEHHBAaeTCs B 1 0amr, BTOpoe, TPEThE,
4YeTBEpPTOE, IATOC M IlecToe 3amaHus - B 1,5 Oamia; ceapMoe, BOCbMOE, JEBIATOC U JIECSITOC — B
0,5 6amra.

Tect Nel

1. st ypaBaenus peakuu Cu SO4 + KOH — ... cokpamnieHHOe HOHHOE YPABHCHHE 3aIHIIETCS B BUJIC
1) 2K"+ S04 = K;S0,
2) Cu®* + S04 + 2K" + 20H™ = Cu(OH)d + K,S04
3) CuSO, + 20H™ = Cu(OH)zd + SO,*
4) Cu** +20H™ = Cu(OH).4
2. Macca (B r) xmopunaa Hatpus B 300 mu1 0,2 M pacTBopa paBHa

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

4. Jlns nmomasienus ruapoausa xiaopuaa xpoma (I1I) cienyer

1) 100aBHUTH COJSHYIO KUCIIOTY

2) n00aBUTH MICTOYD

3) pa30aBUTH PACTBOP BOJOK

4) MOBBICUTH TEMIIEPATYPY
5. B pa30aBieHHOM pacTBOpe, NPUTOTOBICHHBIM W3 THUAPOCYIb(para KalbIUs W BOJBI, CyMMa
K03(pPUIMEHTOB B ypaBHEHHUH HEOOPATUMOM TUCCOLMAIIMK PACTBOPEHHOTO BEIIECTBA — ATO

1)3 2) 4 3)5 4) 6
6. PacrBopuMocTh Okcanata cepebpa pasHa 3,27-107 r/ 100r H,O. Ompenenute mpowM3BeIcHHE
pactBopumocTa Ag2C204

1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°
7. MaccoBas 10Ji1 paCTBOPEHHOT'O BEIIECTBAa — 3TO OTHOILIEHUE

1) wmacchl BemecTBa K Macce BOIbl

2) KOJIMYECTBA BEIIECTBA K 00BEMY BOJIbI

3) Macchl BEIecTBa K Macce pacTBopa

4) KOJMYECTBa BEIECTBA K 00BEMY PacTBOpa
8. K ci1a0bIM 371€KTpoarTaM OTHOCUTCS ...

1) THUAPOKCHI aMMOHUS

2) TUIAPOKCHU Kalus

3) XIopua KaJbIHs

4) MaprasIoBas KHCJIOTa
9. M3BecTHO, 4TO BOJHBIE PACTBOPHI MHOTHX COJIEH MOTYT MMETh LIEJIOYHYIO WM KHUCIYIO CPEIy.
IIpuymnHOii 3TOTO SABIAETCA ...

1) amexTpoinu3 coneit
2) IUCIIPOTIOPIMOHUPOBAHUE COJICH
3) THapaTHpOBaHME COJICH
4) ruaposu3 coeit
10.3unauyennie PH uuncroii Bogs npu 25°C cocrasisieT
11 2)7 3)0 4) 10



MarnuTtoropckuii Texuudeckuii yauusepcuret um. I.1M.Hocosa
JucnepcHbie cCUCTEMBI

B Tecrax mo Teme «JlucriepcHbIC CHCTEMbI»: MEPBOE, BTOPOE, TPEThE W UYCTBEPTOC 3aJaHUS
OLIEHUBAIOTCA B 1 Oaiur; IIITO€E U MIECTOE 3a4aHus - B 3 Oajia.

Tect Nel

1.  Vkaxwure pazMepsl YaCTUI] KOJUIOUIHBIX CHCTEM
1) wmenbine 1 Hm
2)  OGossire 100 M
3) ot 1M a0 100 am

2. Kakwe WOHBI CIOCOOHBI BBI3BATh KOATYJSIUIO KOJUIOHMJIA, YACTHUIBI KOTOPOTO HWMEIOT
TOJIOKUTETBHBIN 3apsi?
1) xaTuoHBI
2)  aHUOHBI
3)  TOJSIPHBIC MOJIEKYJ

3. Jlms xakoro 3JEKTPOJIUTA MOPOT KOATYIISIIUN KOJUIOUIA C MOJIOKHUTEIBHO 3apsHKEHHON YacTHIIeH
JOJKEH OBITh HAUMEHBIITHM?
1)  xumopua Kanus
2)  cymbdar Kanus
3) oprodochar kamus

4.  Muremia 30J11 IMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI

KaKOH DJICKTPOJIUT UI'PaeT POJb HOHHOTO cTabmim3aropa’?
1)  xmopun xenesa (111)
2) Boma
3)  TUAPOKCH] Kalus

5.  Tlpm B3ammopeiicteuu 20 mu 0,001H nmutpata cBunma (1) ¢ 10 ma 0,02H cynbdara xamus
obpasyercs 3076 cynb(ara cBunma (I1). K kakomy aekTpoy JT0DKHBI IEpeMENIaThCsl YaCTHIIBI
TUCTIEPCHOM (hasbl IPH IEKTPOH3E?
1)  HaxoAATCs B COCTOSHHU JUHAMHUYECKOTO PABHOBECHSI
2) K Karomy
3) K amomy

6. B nBe kon6b1 HasuTO o 50 MIT 30715 THAPOKCH A Kele3a. [lis Toro 4ToObl BbI3BATh KOATYISALIUIO
307151 oTpeboBanock A00aBuTh: B mepByto — 5,3 mi 1H pactBopa xjiopuaa kanus; B IpYyryro —
18,7 mn 0,001H pactBopa ¢dochara HaTpus. BeluucauTe mHOpOr KOATYIAIMHH KaXI0TO
AIIEKTPOJINTA.

OKHCINTENHLHO-BOCCTAHOBHTEIbHBIE MpouecChl

B tecrax mo teme «OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIC MPOIIECCH»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOC U IATOE 3aaHus orleHuBaroTcs B 0,5 Gamna; mectoe — B 1 6ait; ceibMoe ¥ BOCbMOE — B 2
Oamia, a IeBATOE — B 2,5 OaJUIOB.

Teer Ne 1

1. OxucauTeNb — 3T0 aTOM, MOJIEKYJIA U UOH, KOTOPBIH ...
1) yBenmMuHMBAaEeT CBOIO CTENICHb OKUCICHUSI
2) TPUHHAMAET AIIEKTPOHBI
3) OoTHmaeT CBOM AJEKTPOHEI
2. IIpouecc BOCCTaHOBJIEHMSI UMEET MECTO B CIIydae, KOTa ...
1) HeiiTpanbHBIC aTOMBI IPEBPAIIAIOTCS B TIOJIOKUTEIBHO-3apSHKEHHBIE HOHBI
2) TOJOXUTEIbHBIH 3apsi]] NOHA YMEHBILACTCS



3) oTpHIATEeNbHBIN 3apsi1 HOHA YBEITUIHBACTCS
. 3 npexncraBnenHsIx Hke peakunii Kk OBP nucnponopunoHupoBaHus NPUHAIIEKHUT ...

l) S + 2HNO3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBUTEJSIM OTHOCSTCS ...
1)  meramibl, BOJOPO/, YIIIepPOI
2)  aKTHBHBIC HEMETAJUIbI
3)  DIEMEHTHI, HaXOIAIIUECS B CPEIHEH YaCTH MEPUONICCKOM CHCTEMBI
5. CrerneHn OKHCIICHUSI KACIIOPO/Ia &) B BOJIC U 0) B IIEPOKCHJIC BOJIOPO/IA COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)—2;06)+2
3) a)-2;0-1
6. [lepmanranat xanus B OBP, nporekaroniux B KUCIION cpefie, BOCCTAaHABJINBAETCS 1O ...
1)  karnona Mn?*
2)  manranar-nona MnOs>
3)  oxcuaa mapranma (1) MnO
7. B peaknuu, nporekaromieir mo cxeme CrSz; + KNO; > K,CrO4 + K;SO4 + NO okucienuto
MOJIBEPraroTCs CIETYIOUINE FIEMEHTHI ...
1) asorucepa
2)  cepau XpoMm
3)  XpoMm u a30T

(98]

8. CymMma k0d>(ppuIMEeHTOB B peaKIliy, MPUBEIEHHOHN B Botipoce Ne 7 paBHa ...
1) 26 2) 18 3) 35

9. Cymma ko3 durtuenron B peakimun KMnO,4 + HClyoy = ... paBHa
1) 30 2) 26 3) 35

3JI€KTpOX](IM](I'—IeCKI/Ie CHUCTEMBbI

B Tecrax mo TemMe «DIEKTPOXMMHYECKHE CHUCTEMBI»: IIEpBOEC, BTOPOE M IIATOC 3aJaHus
oIleHUBAIOTCs B | 0asut; TpeThe U 4eTBepTOe 3a1anus— B 1,5 Oaia; mecroe u cenpbmoe — B 2 Oasia.

Tect Nel
1. DnekTpoAHBI MOTEHIMAI ONPEAETSIOT O YPABHEHHUIO ...
1) Hepncra
2) Menneneesa-Kianeiipona
3) BoapnmMana
4) Appenunyca
2. Paccumraiite DJIC rampBanundeckoro siemeHta MQIMQSO,||CuSO4|/Cu mpu cranmapTHBIX
YCIOBUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue npoaykTsl 00pa3yroTcs Ha KaTo/ie IPH JIEKTPOIIM3E pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHUCIOTa
4) KHCIOPO.T
4. VkaxuTe cyMMy KO (HUIMEHTOB B ypaBHEHHH 3JIEKTPOJIH3a pactBopa Hurpara meau (1)
1) 12
2) 11
3) 10
4) 8



5. Kakas U3 mNpuUBEIEHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUH  MpPOTEKaeT
CaMOIIPOM3BOJIBHO B MPSIMOM HallpaBJIeHUN?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSO4+ Na —...
4) HCl+Cu —...
6. Bprumcimre maccy NHMHKA, MOJYYEHHOTO TIPH D3JIEKTpOJM3e Cynb(ara IMHKA, KOTOPBIN
poBouIiK B TeueHue 20 cek npu cuiie Toka 1A
1) 2,1-107
2) 0,05
3) 0,013
4) 6,7-10°
7. llpuBemuTe CXEMbl OJJIEKTPOJHBIX IPOLIECCOB U MOJIEKYJISPHOE YpPaBHEHHE pEaKLUH,
NPOTEKAIOIICH MpPU AIICKTPOXMMHUYECKOW KOppO3uM ranbBaHomapsl ZnN|Mg B CEpHOKHUCIION
cpene. B otBere ykaxkute cymmMy K03(pQUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BHeayauTopHas caMOCTOSITeNIbHAS pa00Ta 0O0yJaroNIMXCsl OCYIIECTBIISCTCS B BHJE H3yUCHHS
JUTEPATyphl IO COOTBETCTBYIOLIEMY pa3fenly ¢ mpopaboTkoi Marepuana; o(GopMIIEHUS OTYETOB TIO
ab0paTOPHBIM PabOTaM U BHITIOJTHEHHS JOMAITHUX 3aaHH.

BapuaHThl TEMATHYECKUX JOMALIHUX 3aJaHUI 1JIs1 BHEAYIMTOPHON CaMOCTOATEIbHOM padoThI
CTYAEHTOB 110 TeMaM

JlomamHee 3agangue Ne 1
no TeMe «XMMHYECKasi TEPMOANHAMHUKA

B nomammHem 3aiaHuu 1Mo TeMe «XUMUYecKas TepMOJIMHAMUKAy: TIepBas 3aj1a4a OICHUBACTCS B
2,5 6amna; BTopas — B 1,5 6amna; Tpetbs — B 1 6am.

3amaga Nel

Juia peakuun CHy p + CO, ) = 2 CO () + 2 Hy () onpenenuTe BO3MOKHOE HAIpaBICHUE
CaMOIIPOM3BOJIBHOTO TEYCHUS PEAKIIMK MIPH CTAaHIAPTHBIX YCIOBUSIX M IIpH Temneparype T = 927 oc,
€CJIM TETUIOBOM (P PEKT peaKIuu 10 3aJaHHON TeMIepaTypbl HE U3MEHUTCS. YKaXUTE: a) BBIICIACTCS
WU TIOTJIONIAETCS SHEPrusl B XOJI€ peaKiuu; O0) NpUYMHY HaWJIEHHOTO HW3MEHEHHUS SHTPOTIHH.
PaccuunraiiTe TeMnepatypy Hadajga peaKiyu.

3amaga Ne2

Beruncaure temnoBoit agdexr peakuun: CaCs (o + 2 HoO(y = Ca(OH): () + C2Hs (), monb3ysce
CTaHJIAPTHBIMU TeIIOTaMU 00pa30BaHMsl pearupyromux BemecTB. CKOIbKO TEMIOThl BBIACTUTCS WU
MOTJIOTUTCS TP 00pazoBanuu 2,24 1 CoHy?

3amaga Ne3

[Io TepMOXMMHUYECKMM  YpaBHEHMSIM  paccuMTaidTe  TemioBoi  ApdekT  peaxiuu:
Hy ) + COz () = CO () + H2 Of). Tepmoxumudeckue ypaBHEHUS:

a) H, @ t 5 0, @® = H,O ) AH =-241,9 xJIx;

0)2 CO @ T O, ™= 2 CO, () AH =-566,2 xJIx.

Jlomaninee 3aganue Ne 2
o TeMe «XHMHYeCKass KHHeTHKA»

B nomamnem 3agaHuu no teMe «XMMHUYECKas KMHETHKa»: MepBas 3ajauva olieHuBaercs B 1,5
0amna; Bropas — B 0,5 Oanna; TpeThs, 4eTBepTas u nstas — B 1 Oa.



3azaga Nel
Peakuus nporekaer no ypasHeHuto: O, ) +2 CO ) = 2 CO; (). HauanbHble KOHIIEHTpanuu
pearupyronux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Mmosb/1. Bo ckonpko pa3 u3MEHHTCS
CKOpOCTh mpsiMOi peakuuu, kornpa npopearupyet 30% CO? Bo ckoibko pa3 U3MEHSTCS CKOPOCTU
MPUMOi 1 0OpaTHON peaKkIuy, eClii YBEIUYUTh JIaBICHUE B CUCTEME B JBa pa3za?
3azagya No2
[Ipu Temneparype 40 °c HEKOTOpPO€ KOJMYECTBO BEIECTBA BCTYHAeT B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, HpuH KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNIUT B PEAKLUHUIO IpU
temieparype 200 °C, ecim TeMIIepaTypHbI KOA(P(GUIUEHT CKOPOCTH peakuuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS IIPU STOM CKOPOCTh peaKLUu?
3asauya Ne3
HaiinuTe HavanpHbIe KOHIEHTPAIIMM HMCXOJHBIX BEIIECTB M KOHCTAHTY PABHOBECHUS PEAKIIUU:
Fe i + H2O () = FeO () + Hy (1), ecnu paBHOBECHBIE KOHLEHTPALMK PEAarupyrOIUX BEIIECTB PABHBI:
[H20]=0,3moms/1, [H2] = 0,4 Mob/m1.
3anaya Ne4d
Hus peaknuonHoi cucremsl: CO )y + HyO ) = COz (y + Hy (7 HadanbHblE KOHIIEHTpALUU
paBubl: [H20] = 0,5 monw/a, [CO] = 0,6 mons/n. OnpenenuTe KOHIIEHTPAIUA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.
3amaya Ned
Bripa3ute uepe3 KOHIIEHTpAIMK PeareHTOB KOHCTaHThl PaBHOBECHS CIIEIYIOIINX PEeaKIIUM:
Nz(r) +3 Hz(r) =2 NH3(F)V AH = -92,2 KI[)K,
CO2(F) + C(T) =2 CO(F), AH = +160,5 KH)K,
CO(F) + HZO(F) =CO, ™ T Hz(r), AH =-41,1 x]Ix.
VYkaxuTe HanpapieHNE CMEIIEHN XUMUYECKOTO PaBHOBECHS ATUX PEAKIM: a) MPU MOHMKEHUN
TEMIIEpaTypbl, €CIM JaBJEHHE IOCTOSHHO; O) MpH MOBBIIIEHUH JABJICHUS, €CIM TeMIeparypa
MOCTOSIHHA.

Jdomamnee 3axanue Ne 3
no reme «PacrBopsi»

B nmomammuem 3amanuum mo Teme «PacTBopbl»: TiepBas, BTOpas, TpeTbs M TATas 3aJadud
oneHuBaercs B 1 6ayt; yerBepras u mecras — B 0,5 Gaia.

3anaya Nel

B xakom o6weme Boabl cieayer pactBoputh 135r SNCly mis monydyenus 3M pactBopa xiopuia
osioBa (Il) ¢ mnotHoCTRIO p = 1,405 /™MA?

PaccuuraiiTe: a) MaccoByl [OJIIO BeIIECTBA B pacTBope; 0) MOJSPHYIO KOHIICHTPAIUIO
SKBMBAJICHTA; B) MOJISUIBHOCTB; ) TUTP; 1) MOJIbHYIO JIOJIIO BEIIECTBA B PACTBOPE.

3ayaya No2

3aKOHYUTE MOJEKYJISpHbIE M HAMUIIUTE COKPAIICHHbIE HMOHHBIE YpPAaBHEHUSA peakIuil
B3aUMO/ICHCTBUS CIEAYIONINX BEIECTB:

HBr + NaOH —

AgNO3 + HpS —

MgCl, + KOH —

CaF, + HCl—

Sb(OH)g + H,SO, —

Sb(OH); + NaOH —

3amaya Ne3

CocraBbTe 10 1Ba MOJIEKYJISIPHBIX YPABHEHUS PEAKIUI K CIETYIOIINM HOHHBIM:

Ba®* + CrO,> — BaCrOy;

NH," + OH — NH4OH;

ZnS + 2H" — Zn*" +H,S



3azaga Ne4
Boruncnute pH 0,05M pactBopa cepHOI KUCIIOTHI.

3agauya Ne5

Kakue u3 cnenyromux coueit moaseprarorcst ruaposusy: NapSiOz. Cu(NOgs),. KBr? CocraBbre
HMOHHBIE U MOJIEKYJISIPHbIE YpaBHEHUS TMAPOJIM3a COOTBETCTBYMOIUX coliel. Kakoe 3nauenne pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3ajgaya Neb

Haiinure npoussenenue pactBopumoctu PhCly, eciin B 200 Mt Boabl pactBopsiercst 2,17 T 3T0T0
COCIIMHEHUSI.

JlomailHee 3aganue Noe 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTEIbLHbIE TPOLECCHD)

B nmomamaem 3amanmm mo teMe «OKHCIHTETHHO-BOCCTAHOBHUTEIBHBIC IPOIIECCHI: IepBas
3a/maya orieHuBaercs B 1,5 6asia; BTopas — B 2,5 6aia; TpeThs — B 1 Ga.

3amgauga Nel
[Tonbepure kOdpPUIMEHTHI B YpaBHEHHUSX OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

VKaxuTe THN KaKJIOW PEaKivu.

Paccunraiite AMEKTPOJBIKYIIYIO CHJIy W OIpEACTUTe HAMpaBiICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAaHUs TIEPBOM PEAKIIUU TPU CTAHIAPTHBIX YCIOBHSX, HCIOJb3Yys 3HAYEHUS OKHCIUTEIHHO-
BOCCTAaHOBHUTEILHBIX ITOTEHIIHAJIOB:

HJ + H3PO, — J, + H3PO; + HO

HNO, — HNO; + NO + H,O

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

NH4ReO4 +H, — Re + NH; + HgO

KBrO — O, + KBr

3amaga No2

CocraBbTe ypaBHEHHUS OKHCIUTEILHO-BOCCTAHOBUTEIIbHBIX PEaAKIIHI:

KMnO4 + NaNO, + H,O —

NaCrO, + H,O, + NaOH —

Bi(OH)g + Na,S,0g + NaOH —

Bi,O; + C —

Mg + HNOs; (ass) —

3agaua Ne3

JlaHbl JBe OKHMCIHTEIbHO-BOCcTaHOBHTENbHBIE mapbl: KNO,;, KNOsz; u Pb(NOs3),, PbO,.
[Tonp3ysice TabnuIEeH CTaHTAPTHBIX OKHCIWTEILHO-BOCCTAHOBUTEIBHBIX ITOTEHIIMAJIOB, COCTABHTE
ypaBHEHHE BO3MOKHON peakinuu B ykazanHoi cpeme (HNO;3). Paccuuraiite 3HaucHHe
AIEKTPOIBIKYIICH CHIIBI PEaKIIUH.

Jlomaninee 3aganue Ne 5
Mo TeMe «JIeKTPOXHMHUYECKHE CHCTEMbD»

B momaiiiHeM 3aiaHuu 110 TeMe «DJIeKTPOXUMUYCCKUE CHCTEMBI»: IepBas 3a/laua OLCHUBAETCS B
1 6amr; BTOpas — B 1,5 Ganna; Tpetbs — B 2,5 Oasia.

3agaua Nel
CocraBbTe 3JIEKTPOHHO-UOHHBIE YPAaBHEHMS JJIEKTPOJHBIX MPOIECCOB W  MOJEKYISIPHOE

ypaBHEHHE TOKOOOpa3yIIEeH peakluu, MPOTEKAarmeld Mpu padoTe TadbBaHHMYECKOTO 3JIEMEHTA
Co/Co(NO3); // AI(NO3)s/Al. Paccuuraiite DJIC (E) rajgpBaHHYECKOrO 3JIEMEHTA MPH CTaHAAPTHBIX
YCIIOBHSIX.

[IpuHSB TOTEHIIMAN aHOJA PaBHBIM CTAaHJAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHICHTPAIIUIO
KaTHOHOB MeETa/ula B KaTOJHOM pacTBope, mnpu kotopod DJIC raibBaHHUECKOTO 3JIEMEHTa
ymenbiuntes Ha 0,02B.



3agaua No2

[IpuBenure cxembl

WIEKTPOJHBIX IIPOLIECCOB M  MOJIEKYJSIDHBIE YPaBHEHHsI PEaKLUM,

MPOTEKAIOIINX TPU NEKTPOXUMHYECKOH Kopposun raimbBanomapbl Co/Ni: a) B kucioii cpene; 0) BO

BJIAJKHOM BO3YXC.

Omnpenenure yObUTh MacCchl aHOJA MPU KOPPO3UHM B KHUCIOW cpene 3a 20 MHH, €CIH CKOPOCTh
koppo3uu cocraBuiua 0,01 r/4.

3agauga Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHUS 3JEKTPOJHBIX IPOLIECCOB (aHOJ HHEPTHBIN) U
MOJIEKYJIIPHOE YPABHEHUE PEAKIUH, IIPOUCXOIALIEH TP DIIEKTPOIIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOy,
Berancnure ¢akTHuecKkoe KOJMYECTBO METallla, MOJydeHHOTO Ha KaToJe MpPH DJIEKTPOJIH3e

Co(NO3)2, eciu 3JIeKTpOIH3 MPOBOAMIM B TeueHHH 1 4. BbIxoa Metasuia mo Toky coctaBui 85%.
VYKaxuTe BO3MOKHEIE MMPUYUHBI YMCHBIICHHW BbIXOAa MCTAaJLJIa IO CPaBHCHUTIO C PACUCTHBIM.

BapuanT nomManHeli KOHTPOJIbHON PadoOTHI

BAPUAHT Ne 1

CHUCTEMA IJIEMEHTOB
CTpocHHuE aToOMa

TEMA 3AJIAHUE
3aganme 1. OKOHYAHHE HITEKTPOHHOH (OPMYIEI ....65°6p . Vkaxure
MOJIOKEHHUE DJIEMEHTa B TMEPUOJMYECKON CHCTeME: TIEephuoJ, TPYIIy,
Tema 1. MOATPyIIy, Ha3BaTh AJIeMeHT. CocTaBbTE IEKTPOHHYIO (PopMyly aToma
IMepuoguveckas dJIEMEHTa. YKAXKHUTE DJIEKTPOHHOE CEMENCTBO, META/Ul WM HEMETall.

CocraBbTe  27eKTpoHHO-Tpaduyeckyro GopMylny JUIsl  yKa3aHHBIX
9JIEKTPOHOB B HOPMAJILHOM COCTOSIHHH.

3ananue 2. VYkazaTb BCE€ KBAaHTOBBIE 4YHCIA JUISI  DJIEKTPOHOB,
OTBEYAIONIUX CIAEAYIOMICH dJIEKTPOHHOUN hopMyIie Sp6

Tema 2.
KuciaorHo-ocHOBHEBIE
CBOMCTBA BellleCTB

3apanue. CocTaBbTe YpaBHEHUS PEAKIUid, MPU MOMOIIHA KOTOPBIX MOKHO
OCYILIECTBUTD CJEIYIOIIHNE MTPEBPALLICHUS
Zn — ZnO — ZnCl, — Zn(OH),—Nay[Zn(OH)4]

Zapanme 1. [{ns peakuun FesOuxy + Hor = 3Fe0k) + HoO(r) ompenemmre
BO3MOKHOE HAIPaBJICHAEC CAMOIPOM3BOJILHOTO TEUCHHSI PEaKIUH  IPH
CTaHIAPTHBIX YCIOBHSX M IpH Temmeparype t =1227°C, ecim TerwioBoid

Tema 3. 3¢ deKT 10 3a1aHHOM TeMITepaTypbl HE U3MEHUTCSL.
Xumuyeckas VKaxuTe: a) BBIACISACTCS WIM TOTJIOMACTCS SHEPrus B XOJE PEaKiuH; O)
T€PMOAUHAMHUKA MPUYMHY HAWJIEHHOTO W3MEHEHMs SHTpoIMU. Paccuutaiite Temmeparypy, npu
KOTOPOM yCTaHABJIMBACTCS] PABHOBECUE U ITPOUCXOIUT cMeHa 3Haka AG.
3aganmne 2. Bprmciure TerioBoi addexr peakimm 3FesOux) + 8Alk) =
4ALO3Kk) + 9Fex), MONB3YICh CTAHIAPTHBIMU SHTAIBIMSAMH OOpa30BaHMU
pearupyromx BemiectB (mpuiioxkeHue 3). CKONbKO TeIIOTHI BBIACIHUTCS
(ToryoTHTCST) TIPH 0OpPa30BaHMHM BeliecTBa Fe B koymuecTBe 56 1?7
3aganue 1. Temneparypusiii koddduument peaxknuu pasen 2,5. Kak
Tema 4. U3MEHUTCS CKOPOCTh PEaKlUu: a) IPH MOBBIIICHUU TeMIepaTrypsl ot 60
XuMHn4yecKasn 1o 100°C; 6) npu oxJiakAeHUU peakuoHHoi cmecu ot 50 1o 30°C?
KHHEeTHKA U 3ananmne 2. /liis o6parumoit peakunu Fe3Ou i) + Hyp = 3FeO) + HO
XHMHYeCKoe 3alMIINTE BbIpAXKEHNE KOHCTaHThI paBHOBecus: AH®, k/[x =+ 69,8.
paBHOBecHe [Ipennoxure cnocoOb! yBETHMUEHUSI KOHIIEHTPAIIUU MPOJAYKTOB PEAKIIHH.

Tema S. PacTrBopsl

3apanue 1. B 180 mi Bozp! pactBopeno 20 r cynbdara Maprasua.
[Momyuuncs pactBop mioTHOCThIO 1,101 r/Mi. Beruncnure MossipHyto,
HOPMAaJIbHYIO, MOJISITIbHYIO KOHLIEHTPALMK U MacCOBYIO JIOJIIO
PacTBOPEHHOTO BEILIECTBA.

3ananue 2. CocTaBbTE MOJIEKYJIIPHBIE U HOHHO-MOJIEKYJISIPHbBIE
YPaBHEHUS PEAKINI B3aUMOIEHCTBUS B PACTBOPAX MEKIY:




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

NH4OH u MnC|2; HzSO4 u Ba(OH)z.
3ananme 3. CocraBbT€ MOHHO-MOJIEKYJISIPHBIE U MOJIEKYJSPHbBIE
ypaBHenus ruzaposusa coieit NaySiOs, ShCls, Rb,SO,. Kakoe 3nauenue
pH (>7, <7) uMeroT pacTBOPHI 3TUX COJIeH?

Tema 6.
OKHCINTETBLHO-
BOCCTAHOBHTEJIbHDbIE
CBOJiCTBa BeleCcTB

3amanue. MeTo0M 3J€KTPOHHOTO OanaHca noadoepure KodppuuueHTs B
YPaBHEHHUSAX, YKQKUTE OKUCIUTENb U BOCCTAHOBUTENb, HAITUIIINATE
AJIEKTPOHHBIC YPABHEHUS MPOLIECCOB OKUCICHHUS U BOCCTAHOBJICHUS
H3zPO3; + KMnO,4 + H,SO,4 = HaPO4 + MNSO4 + K,SO4 + H0

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

Tema 7.
DJIeKTPOXUMHYECKHUE
CHUCTEMBI

3ananue 1. /{51 ranbBaHUYECKOTO 3JIEMEHTA, 00Pa30BaHHOTO
IUIACTUHAMU U3 METAIIJIOB

Zn u Ag, NIOTpyXEHHBIX B PaCTBOPBI UX COJIEH ¢ KOHLEHTpALMEl HOHOB
METaJlJIOB

A™ =0,01 u B™ =0,05

1) cocraBbTE CXeMy rajibBAHUYECKOTO DJICMEHTA;

2) HaIUIIUTE YPAaBHEHUS JIEKTPOIHBIX MPOIECCOB U TOKOOOpa3yroIei
peakuuu;

3)  paccuuTaiiTe 3IEKTPOABMKYIIYIO CHITY FabBAHUUECKOTO JJICMEHTA.
3aganue 2. CocTaBbTe ypaBHEHUS AIIEKTPOIHBIX IPOLECCOB (aHO
WHEPTHBIN) U MOJIEKYJISIPHOE YPaBHEHUE PEAKIIUH, TPOXOASAIIEH MpH
AJIEKTPOJIN3€E pacIulaBa WM pacTBopa sekTpoiuTa paciias CaCly
BoruncnuTe Maccy MeTasia BbIACTUBUIETOCS Ha KaToJe, eCiu
AJIEKTPOJIA3 IMPOBOIMITH TTPH criie Toka A =10,0. B TeueHue Bpemenn = 2,5
4.BeIxo1 Merainta o Toky Bt coctaBmn  98%.

3apanue 3. CocTaBbTE ypaBHEHUS IEKTPOIHBIX MTPOLIECCOB U
MOJIEKYJISIPHOE YpaBHEHHE PEaKLIUH, MPOTEKaroIlel Ipu
ANEKTPOXUMHUUYECKOM KOPPO3uH TasibBaHomapel: Pb - Sn

a) B KHUCIIOH cpenie;

0) B aTMOc(epe BIaKHOTO BO3TyXa.

KoHTpoJibHbIE BONPOCHI 110 TEMaM

KoHTposbHbIe BONIPOCHI 10 TeMe «XUMHYeCKasi TEPMOAUHAMUKA»

ocourwnE

OCHOBBI XMUMHYECKOM TEPMOIMHAMUKU: IOHSITHE CUCTEMBbI, BUIBI CHCTEM.
TepmoannamMuyeckue napaMmeTpbl U QYHKIUUA COCTOSIHUSL CUCTEMBI.

Buyrpennss sueprus. Padora. Temora.

[lepBrlii 3aKOH TEPMOJUHAMUKH (BBIBOJI).

DOHTaNbIUs KaK (PYHKIHS COCTOSIHUS CUCTEMBL. DHTAIBIH 00pa30BaHUs BEIIECTBA.
TemnmoBoit >pdext xumuyeckoil peakuuu. DakTOpbl, BIUAIOIME HA TEIIOBOM

XUMUYECKOHN peakIiH.
7 Tepmoxumus. 3akoH ['ecca.
8.  CuencrBus u3 3akoHa ['ecca.
9.  DHrpomnus Kak (GyHKIHUS COCTOSIHUS CUCTEMBI.
10. Bropoil 3aK0H TEpMOJUHAMUKHU.
11. Tperuii 3aKOH TEPMOIUHAMHUKH.

12. Dueprus ['u60ca.

13. HaHpaBHCHI/IC CaMOIIPOU3BOJILHOT'O IPOTCKAaHUA XUMHUUCCKUX peaKHHﬁ.

KOHTpOJ’leBIC BOIIPOCHI IO TEME «XuMHYeCKast KHHETHKA

=

XuMHU4ecKass KHHETHKA. CI(OpOCTB XHUMHUYECKON PCaK U METOJIbI €C PCrYJINPOBAHUA.

2. Bausiaue KOHICHTpAIl Ha CKOPOCTH XUMHUYECKON pCakuuun (3aKOH IICI\/'ICTBYIOU_II/IX MaCC).

ahdexr
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Brnusinue TemnepaTtypsl Ha CKOpOCTh XuMuieckoi peakuuu. [Ipasuno Baut — [N'odda.
Teopust akTUBHBIX CTOJIKHOBEHHUI AppeHuyca.

OHeprus akTUBaLUU. Y paBHEHUE AppeHuyca.

Teopus nepexoHOro KoMILIEKca. DJHEpreTuyecKas AuarpaMmma.
KpuBas MaxkcBermia — boibiiMana. DHepreTiudeckuii 6apbep.
Karanmurtnueckue cucTemsl.

Bimsiaue xaranuzaropa Ha CKOPOCTbh XMMUYECKON PEaKIVH.
['oMOreHHBIN 1 reTeporeHHbIN KaTaaus.

KonebarenbHble peakium.

Xumunyeckoe paBHoBecue. OOpaTuMble 1 HEOOPATUMBIE pEaKLUU.
KoncTanTa XMMHUYECKOrO paBHOBECHSL.

CwMmenienune xumuueckoro paHosecus. [Ipunuun Jle—1llarense.
BinsiHue KOHUEHTpaluy, 1aBJICHHS U TEMIIEPATypPHI.

®a30BbIE PABHOBECHS.

@da3oBbIE AUArpaMMBbl U1 OJHOKOMIIOHEHTHBIX CHCTEM.

KOHTpOJIbeIe BOIIPOCHI IO TEME «PaCTBopr»

[Tonsitue pactBopa. PactBopumocTs Bemecta. PactBopumocTs rasa.

PactBopbl. CrnocoObl BbIpakeHHsS KOHLIEHTPAllMUd pacTBOPOB (MaccoBas [0Ji, MOJISIpHAs
KOHLIEHTpALIMs, MOJIIpHasi KOHLIEHTPALMsI SKBUBAJIEHTA, MOJIbHASI JIOJISl, TUTP).

KomnurarusHeelie cBolicTBa pacTBOpOB. M neanbHbIi pacTBop.

3axonsl Payns: I (tonomerpuueckuit) u Il (30ymmuockonuueckuit 1 KpHOCKOMUYECKHI).

Ocmoc. OcMoTrueckoe aaBieHne. Cxema 0CMOMETpA.

KucnoTHO-0CHOBHEIE B3aMOJECHCTBHS BENICCTB.

HNoHnHas teopus KuciaoT n ocHOBaHUM AppeHuyca. OCHOBHBIE MOHATUSA U IOJIOKEHUS TEOPUH
Appenuyca.

Jucconmanus KHUCIOT, OCHOBaHWW M COJIEH C TOYKM 3PEHUS HOHHOW Teopuu AppeHmyca
(mpumeps).

Crenens auccorpanyy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Jluccoumanus ciadbix 37eKTpoauToB. KoHCTaHTa Auccomuaim.

3akoH pazbaBneHus OcTBalba.

Peakuuu noHHoro oo6mMeHa Mex/1y AJIEKTPOJIUTaMU (Ha IpUMepe peakiuii 00pazoBaHus ciaboro
AJIEKTPOJINTA, OCAJIKa U raza).

[IpousBeneHne pacTBOPUMOCTH.

HNonHoe npounsseneHue Boabl. BogopoaHbIN U THIPOKCUIIBHBIN TOKA3aTENH.

I'maponus coneit. Tunsl rusipon3a cosen.

KonnuecTBeHHbBIE XapaKTEpUCTUKH MpoLecca THAPOIIH3a.

@akTOpbl, BIUAIOIIME HA IPOLIECC THIPOJIU3A.

KonTpoabHble Bonpochl o Teme «/{ucnepcHbie cucTeMb»

I'ereporennsie cmecu. JlucnepcHble CUCTEMBI.
HucnepcHocTs. Kiaccudukanuu AucnepcHbIX CUCTEM.
Komnouauslie pactBopsl. JInopuisHbie 1 110(OOHBIE KOJUIOUIBI.
CrniocoObl mosTyyeHHst KOJIOUTHBIX PACTBOPOB.

CrpoeHne KOJUIOUIHBIX YaCTHL.

IIpaBuno dasuca — [Ieckosa.

Y CcTOMYMBOCTD KOJIOUAHBIX cucTeM. CTaOHIN3aTOpPhI.
Koarymsamus muoguiabHbIX U THO()OOHBIX KOJUIOUIOB.
CenumeHnTanus KOJJIOUIOB.

Koarynsuust KoJIJIonJHBIX pacCTBOPOB 3JIEKTPOIUTAMHU.
[TpaBuno Uynsue — 'apau. Koarynupyromas ciocoOHOCTb.
OnTryeckne cBOMCTBA KOJIJIOUIHBIX PACTBOPOB.



13. DnexTpuyecKue CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonTposabHbie Bonpockl 10 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECChI»

OcHOBHBIE IOHATHS TEOPUU OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
OKHCIIMTEIBHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA BEIICCTB.

Baxneme OKMCIUTEIN 1 BOCCTAaHOBHUTEIIH.

Tumbl OKUCIUTEBHO-BOCCTAHOBUTENIBHBIX PEAKIUH (TIPUMEPHI).
OKHCIIMTEIBHO-BOCCTAHOBUTEIIBHBIN ITOTCHITHAL.

VYpaBuenue HepHcra.

CocraBiieHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.
HanpasneHnne oKuCIMTENbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.

NG~ wWNE

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.11eKTp0ngnqec1me CHUCTEMBbID»

OnexTpoxumuueckue cuctembl. Kinaccuduxanus 31eKTpOXUMHUYECKUX MPOIECCOB.

DNEKTPOXUMHYECKHE MTPOLIECCHI, TPOTEKAIOLIUE HAa IPAHULIE pa3jieia «METalll — pacTBOP».

lanpBanmyeckwmii anement Jlanuamsa — AxooOwn.

DNEeKTPOABUKYIIIAsl CUJIa TaJTbBAHUYECKOTO JIEMEHTA.

W3mepenue SNEeKTPOAHBIX MOTEHUUANOB. Psia  craHZapTHBIX 3IEKTPOAHBIX MOTEHLHAJIOB.

CBoiicTBa METAJIJIOB B COOTBETCTBUU C MX TOJIOKEHUEM B PSATY HAPSXKEHUH.

VYpaBuenne HepHcra.

DNEeKTpON3 paciiaBoB U pacTBOpoB. KaTtoaHble 1 aHOIHBIE TPOLIECCHI.

O6benunenHbiit 3akoH @apazes. Boixoa o Toky.

Koppo3zus metannos. Knaccudukaiys KOppo3nOHHBIX IPOLECCOB.

10. Xwumudeckass KOppo3usi.

11. DnexTpoxuMuueckas KOppo3us. AHOJHOE OKHCIEHHE MeTajula U KaTOJHO€ BOCCTaHOBJICHUE
OKHUCIIUTENSL.

12. TIpumepsl KOppO3UX B KUCIION Cpesie U aTMOC(HEPHOI KOPPO3HUH.

13. CxopocTh KOppO3UH.

14. 3ammTa META/IOB OT KOPPO3HUH.

15. 3amwuTHBIC MOKPBITHSL.

16. DraexTpoXuMHUYECKHE CIIOCOOBI 3alIUTHI OT KOPPO3UU METAJLIOB.

17. Xumudeckue UCTOUYHUKH TOKA. ['abBaHUUECKUN IIEMEHT.

18. Xwumuueckue UCTOUHUKU TOKA. AKKYMYJISTODBI.

19. Xwumuueckue UCTOUYHUKU TOKA. TOTIIMBHBIE SJI€MEHTHI.

agrwdE

©oN

7. OueHo4HblIe cpeACTBA /1JIsl IPOBeAeHUS MPOMEKYTOUYHOM aTTecTAlNU
[IpomexyTrouHas  aTTecTtanuss HMMEET IENbI0  ONPENeNIUTh  CTENeHb  JOCTHKEHHS
3aIIaHUPOBAHHBIX PE3Yy/IbTaTOB OOYUEHUS IO TUCIUILIMHE 32 OTpeAeNICHHBINA MepHo 00ydeHUs.

a) Ilnanmpyemble pe3yJbTaTbl O0y4YeHHMS H OLICHOYHBIC CpPeACTBA JUIA NPOBEACHUSA
NMPOMEKYTOYHOH ATTEeCTALMM:



CrpyKkTypHBII
JJIEMEHT

KOMIICTCHIIHN

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIE CpeICTBA

OK-1
CITOCOOHOCTBIO K

a0CTpaKTHOMY MBILUIEHUIO, aHAJIN3Y, CHHTE3Y

3HaTe

- OCHOBBI JIOTHUKH, HOPMBbI
KPUTHYECKOTO  TOJXoaa, (HOopMbI
aHaIN3a;

- METOJbI a6CTpaKTHOFO MBINIJICHUA
IIpH YCTAHOBJICHUHU UCTHUHEI,

- METOJbl HAayYHOTO HCCIICTOBAHMUS
HYTGM MBICJICHHOI'O paCYJICHCHUA
oObeKTa (aHaIu3) U MyTEM H3yUEHUs
mpeaMeTa B €ro  IEJOCTHOCTH,

€MHCTBE €ro yacTei (CHHTE3)

Ilepeuens meopemuueckux 6onpocos

1. OcHOBHBIE METOIBI XMMHUYECKOT0 aHAJIN3A.

2. OcHOBHBIE PUOOPBI 1 00OPY/IOBAHHUE /U XUMHUYECKOTO aHAIM3a BELICCTB.
3. Meroauku npoBeseHus onbIToB. [IpaBuia TEXHHUKH OE30TACHOCTH.




YmMmeTn

- aJIeKBaTHO BOCIIPHHUMATh
MHPOpPMAIIHIO, JIOTUYECKH BEPHO,
apryMEHTHPOBAHO M SICHO CTPOUTH
YCTHYIO U TUCBMEHHYIO PEUb;

- C HCIOJb30BAaHHEM METOJOB
aOCTPaKTHOTO MBIIUICHUS, aHAIH3a
" CHHTE32 AHATN3UPOBATh
aJIbTepHATHBHBIE BapHUaHTHI
pEIIeHNs HCCIIEA0BaTENbCKUX 3319

Ilpumepnvle npakmuueckue 3a0anus

1. Omnpenenuth ¢ KaKMMM U3 yKa3aHHBIX HMI)KE BEIIECTB MOXKET B3aMMOJEHCTBOBATH PacTBOP
TUAPOKCUAA Kallus: MOJOBOJOpoaHas kuciora, xjaopun meau (II), oxenn yrinepona (IV), oxcun
ceunHua (II), rugpoxkcun amoMuHus, ruapokcus amMmoHus. CocTaBbT€ YpPaBHEHMSI BO3MOKHBIX
peaxnuii B MOJIEKYJISIPHOM M HOHHO-MOJIEKYIIIpPHON (hopmax.

2. Ormpenenute BO3MOXHOCTh BOCCTAaHOBIIEHHsS oOkcuia jxene3a FezOs yrmepomom mpu
craHaapTHbIX ycaoBusax u remneparype 1100 K. Peakmust BoccranoBienust FezOs: FesOy +4C ) =
= 3Fe(,<) + 4CO(1—)

3. TemnepaTypHblii ko3¢ duIMeHT peakuu paBeH 2,5. Kak U3MEHUTCS CKOPOCTh peakiuu: a)
pu NnoBbIIeHnu Temnepatypsl oT 60 1o 100°C; 6) npu oxytaxAeHUN peakMoHHON cmecH oT 50 10
30°C?

4. Tns oopatumoit peakuun FesOyk) + Hyry = 3FeO) + H.Or 3amumnre BopaskeHHe KOHCTAHTBI
paBHoBecust AH°, x/x =+ 69,8. [Ipeanoxxure crnocoObl yBeTUYEHHUsS KOHIEHTPALMU MPOTYKTOB
peaxuuu.

5. Ilpm npokanMBaHMM METAJUIMYECKOTO THTaHa oOpaszyercs Oenblii MOpPOIIOK, KOTOPBIN
pacTBopsieTCss B KOHIIGHTPUPOBAaHHOW CEpHOM KHCIOTE W CIUIABJISeTCsl €O Miesoubto. YTo
npecTaBiseT codoi 3To coenunenre? Hanummure ypaBHEHUS BCEX YKa3aHHBIX PEaKIIM.

6. Cxosbko MUWTWIUTPOB 96%-HOrOo pacTBOpa CEpHOIl KUCIOTHI € IUIOTHOCThIO 1,84 T/Mn
notpebyercst ms npurorosienus 2 i1 0,25M pactBopa?

7. Kakme BemecTBa M B KaKOM KOJIMYECTBE BBIACTATCA mpu mnpoxoxacHuu 48250 Ki
anekTpuuecTBa 4epe3 pactBop xmopuaa mapranma (I1)? CocraBpTe cxemy dJIEKTpOJM3a ITOTO
pacTBopa.

8. AmromuHuii ckienaH ¢ meapto. Kakoit n3 meramioB OyneT KOppOAUpOBaTh B Cpele CEPHOM
KUCJIOTHI M aTMocepe BiaakHoro Bo3ayxa? CocTaBbTe CXEMbI 2JIEKTPOXMMHUYECKONH KOPPO3HH.




Biagers - HaBbIKAMHU IIOCTAaHOBKM LEIIH, IlIpumepnvle npakmuueckue 3a0aHuA:
CIIOCOOHOCTBIO B YCTHOM W [IpoBecTr aHaNMM3 BIMSIHUAS KOHIIEHTPAIIUU HA CKOPOCTh XUMHUUYECKOH peaKiinu
nuceMeHHoW  peunm  Jormdeckd | NapS;03 + HoSO4 = S + SO; + Na;SOs + HyO mo akcnepuMeHTanbHBIM JTaHHBIM. [IpoBecTH
0(OPMUTH PE3yJIbTAThI MBIIIICHUS; | 00pabOTKY TOJNIYYEHHBIX JAHHBIX C HCIOJB30BAaHHUEM COBPEMEHHBIX HH()OPMAIIMOHHBIX
- IIEJIOCTHOM CHCTEMOM HaBBIKOB | TEXHOJIOTUH. Pe3ynbTaThl ONTOB MPEACTaBUTh B BUAC TAOIHIIHI 1.
WCIIOJIb30BAHUS a0OCTpaKTHOTO Tab6muma 1
MBIIIJIEHUS] IPU PELIEHUH Ipooiiem, Howmep O6beM, M KonuenTpanus Bpems Ckopoctb
BO3HHUKAIOIIMX TPH  BBIIOJHCHUH ombiTa | NaS,;03 H,0 H,SO, Na,S;03, 102 | moseienus peaxmum, 10,
HCCIIEI0BATENBCKUX pabor, MOJIB/JT MYTH, C ¢!
HaBBIKAMH  OTCTaWBAaHUA  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
5 B 3 2 6,5
[To manHBIM TaONHIEI | TOCTPOUTH TpadUK 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIIUN
THOCYNIb(aTa HATPHS, OTIOKHUB Ha ocu abciucc koHmeHTpamuio Na;S;0Os;, a Ha ocH opaWHAT —
CKOPOCTh PEaKIIHH.
Caenatpb BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIICHTPAIIMU THOCYIb(aTa HaTpHsl.
OIIK-4

TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MO3UIMI OLIEHUBATh CTPOEHUE, XUMUYECKUI U MUHEPAJIbHBIN COCTaB 3¢MHON KOPBI, MOP(OIOrHiIecKre 0co OEHHOCTH
U TEHETHYECKHUE THUIBl MECTOPOXKJICHUN TBEPAbIX IMOJIE3HBIX HMCKOMAEMbIX IPHU pPELIEHUH 3aJad [0 palOHaIbHOMY M KOMIUIEKCHOMY OCBOEHHIO
reopeCcypCHOro MOTEeHIajIa HeJlp

3HaTh

- OCHOBHBIE XHMHUYECKHE MOHSTHS,
MOJIOKEHUS U 3aKOHBI,

- COBPEMEHHBIE HaIpPaBICHUS
Pa3BUTHS HAYYHBIX TEOPUI;

- MeTOAbl  TEOPETHYECKOT0 U
AKCIEPUMEHTAJIBLHOTO HCCIIEI0BAHUS
B 0071aCTH XUMHUU MPUMEHUTEIHHO K
npodeccuoHaNbHOM e TENbHOCTH

Ilepeuens meopemuueckux 60npocos:

1. OcHOBBl XMMHYECKOH TEPMOJMHAMUKU: CHCTEMa, TEPMOJMHAMUYECKHE IapaMeTphl
CHCTEMBI, GYHKIIUU COCTOSIHUS cucTeMbl. [1epBblif 3aKOH TepMOJMHAMUKH.

OHepreTuka XMMHUYECKHUX IMPOLECCOB.

OHranbnus. 3akoH ['ecca U ciencTBUS U3 HETo.

OHtponus. YpasHeHue bosnbMana. Bropoil u TpeTuil 3aKOHbI TEPMOJUHAMUKH.

Oneprus ['n06ca. HanpapieHuss XMMHUUECKUX IPOLIECCOB.

XuMuueckass KWHeTHKAa. CKOpOCTh XUMHYecKol peakiuu. CpenHsas U UCTHUHHAS CKOPOCTH
peakiuu. Kunetnueckas kpusas.

CKOpOCTb peakuy 1 METOIbI €€ PEryIupOBaHMSL.

Bnusinue Temneparypsl Ha ckopocTh peakiuu. [pasuno Bant-I'ogda.

9. DHeprus akTHBallMu. AKTHUBUPOBAaHHBIN KOMIUIEKC. YpaBHEHHE AppeHuyca.

oW
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10. KaTanu3aTopsl ¥ KaTaIUTUYECKUE CHCTEMBbL. | OMOTEHHBIN KaTajus3.

11. Karanu3aTopbl U KaTaJIUTHUECKUE CUCTEMBI. | €TepOreHHbII KaTanus.

12. Xumnueckoe paBHOBecHe. KoOHCTaHTa XUMUYECKOTO PaBHOBECHSL.

13. Cmemenne xummueckoro papaoBecus. [Ipuniwmn Jle [laTemnse.

14. PactBopbl. CiocoOBI BBIpa)KEHUS KOHIICHTPAIUU PACTBOPOB.

15. PactBopb! 3nekTpoauToB. CTeneHb U KOHCTAHTa 3JIEKTPOIMTUYECKON Tuccolranuu. 3akoH
paszbasnenust OcTBaIbaA.

16. Iucconmaniusi KUCIOT, OCHOBaHUM, cosiei. AM(OTEpHBIE IIEKTPOIIUTHI.

17. PactBopumocTts. IlpousBeneHue pacTBOPUMOCTU. YciioBUE OOpa3oBaHUSl M pPacTBOPEHUS
OCaJIKOB.

18. Mucconmarus Boabl. MloHHOE TTpon3BeneHue Bo bl pH.

19. T'unponus coseii. CTeneHbh U KOHCTAaHTA THAPOIIN3A.

20. ducniepcHbie cucteMbl. Kinaccudukarms. JInopmisHbie 1 110()0OHBIE KOJITOUIBIL.

21. CtpoeHue KOJUIOUIHBIX YaCTHII.

22. Koarymnsius KOJUIOWIHBIX PaCTBOPOB.

23. OKHCIUTEIIEHO-BOCCTAHOBHUTEIBHBIE CBOWCTBA BemiecTB. Kiaccuukaiusi OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH.

24. DNeKTPOXUMHYECKUE CUCTEMBI. 3akoHbl Dapanes. DIEKTPOIHBIN MOTESHIIAA.

25. IN'anpBanmyeckmii anemenT Jlanmais Skoown.

26. DIEKTPOXUMHUECKUE CUCTEMBI: 3JIEKTPOJIN3 paciulaBoB. [IpuMeneHue anexTponusa.

27. DnexTponn3. AHOTHBIN W KaTOJIHBIN MPOIECCHI MPHU IEKTPOIN3e pacTBOpoB. [Ipumenenne
JNEKTPOJIN3A.

28. Koppo3sus. Bunsl koppozun. CriocoObl 3a1IMThl METAJUIOB OT KOPPO3UU.

VYMeTh

- ONpeNeNsITh XUMHUYECKUI COCTaB U
CTpOEHHE OOBEKTOB OKpYKarolen

Cpelbl;

- pemiath  pacueTHbIe  3aJa4yd
MIPUMEHUTENHEHO K Marepuay
[IPOTPaMMBI;

- NPOTHO3UPOBATH BO3MOXKHOCTb
MPOTEKAHUSA CaMOTIPOU3BOJIbHBIX
MIPOIIECCOB B Pa3TUYHBIX

XUMHWUYCCKHUX CUCTCMAX

Ilpumepnvie npakmuueckue 3a0anHus:

1. Hammcath 537€KTpOHHBIC YpaBHEHHUS SJICKTPOIHBIX IPOILIECCOB, YPAaBHEHHE CYMMAapHOU
TOKOOOpasyromiel peakiuu, BhIYUCIUTh DJ[C rampbBaHWYECKOTO AJIEMEHTa, €CIU KOHIICHTPAIMH
1oHOB MeTauios pasHer: [APFT]=0,001 moxus/i, [Co**1=0,1 Monb/1L.

2. Hanucate HOHHBIC U MOJIEKYJISIpHBIE ypaBHEHUs peakiuil ruaponusa cojieit: KsPOs; NapSOs;
ZnC|2.

3. 3aKOHUYUTH YpaBHEHHsI pEeaKLMi, HANIKCAB X B MOJIEKYJISPHON U MOHHOM (opmax:

A|(OH)3 + NaOH —, K,CO3 + H,SO4 —, HoS + KOH —.

4. B 2 n pactBopa ruapokcuaa kambius coaepxurca 478,8 v Ca(OH),. IlnoTHOCTh pacTBOpa
1,14 r/mi. Paccumntaiite: w(Ca(OH)2); Cym; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHUS OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIUHA:

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




6. Hammcarb 5»1neKTpOHHBIE YpaBHEHHUS DSJIEKTPOIHBIX IPOLIECCOB, YPAaBHEHHE CYMMAapHOMU
TOKOOOpa3yromieil peakiuu, BeIYUcIuTh DJ[C raapBaHUYECKOTO AJIEMEHTA, €CIM KOHIECHTPAIlUU
HOHOB MeTaluioB paBHsr: [Mn®*]=0,01 mons/1, [Au**]=0,1 Moub/11.

7. 3aKOHUNTh YpaBHEHMsI peakLuii, HalMcaB UX B MOJIEKYJIIPHOW U MOHHOM (opmax:

NH;OH + HNO3 —, Zn(OH); + NaOH—, AIPO4 + Na;SO,4 —.

8. Hamucarp ypaBHEHHUS peakiMii THIPOJIU3a B MOJICKYIIpHOM U HOHHOM Buje: Alx(SO4)s, KCI,
N&zSOg.

9. HanwucaTh 53JIEKTpOHHBIE YpPaBHEHMs DSJIEKTPOJIHBIX IPOIIECCOB, YpaBHEHHE CYMMapHOU
TOKOOOpasytomiel peaxiuu, BeIYUCIUTh DJ[C rajibBaHUYECKOTO AJIEMEHTa, €CIU KOHIICHTPAINH
MOHOB METAJJIOB PABHBI: [Zn2+]=0,01 Moib/11, [Cu*]=1,0 Moub/m.

10. Cynbdar amomunus maccoit 36,4 r pactsopwiu B 100 T Boasl. [IIOTHOCTH MOTYy4E€HHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: @(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) u N (H20); T.

11. Hamucath »JEKTPOHHBIE YpPAaBHEHHUS 3SJIEKTPOIHBIX MPOIECCOB, YPABHEHHE CYMMAapHOM
TOKOOOpasyromel peakiuu, BeIYUCIUTh DJ[C rampbBaHWYECKOTO AJIEMEHTA, €CIU KOHIICHTPAINH
HMOHOB METAJUIOB PaBHBI: [Mn2+]=O,Ol mots/1, [AgT]1=1,0 Momns/m.

12. 3aKkOH4YNTH YpaBHEHUS PEAKIIMN, HAMCAB UX B MOJIEKYJIIPHOM M HOHHOM BUJIE:

MnS + H,SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenute TEpMOIUHAMUYECKYI0 BO3MOKHOCTB IpoTekaHusa peakuun CaOg) + 2 Cy =
= CaC; () + CO(), AH; = 460 x/[x npu cTaHIapTHBIX YCIOBUX. PaccunTaiiTe TeMneparypy Havaina
peakmuun, ecim  S(Ca0)=38 JIx/MonbK; S(C)=6 J[Ix/mMons-K; S(CaCy)= 70 Jx/Mons K;
S(CO)=197 xx/monb-K.

14. CocTaBbTE YpaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUM:

KMnQO4 + NaNO, + H,SO4 —, CI'z(SO4)3 + Br, + NaOH —.

15. Ompezpenute TepMOIMHAMUYECKYIO BO3MOKHOCTh npoTekanus peakiuu 2 Cl ) + 2 HoOfy
=4 HCly + Oz vy, AH; = 115,6 x/[)x mpu cramapTHBIX yclOBHsX. Paccumraiite Temmeparypy
nauana peakuuu, eciaun S(Cl)=223 JTxx/monb-K; S(H2,0)=189 Ix/momns-K; S(HCI= 187 Ix/monb K;
S(02)=205 Ix/mois K.

16. Hartucatph ypaBHEHHS peakiiuii ruaposin3a B MosieKyispHom u nounnoM Buje: CrCls, NaNOs,
K2COs.

17. CoctaBbTe ypaBHEHUSI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHI:

K>Cr,07 + NapSO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. TI'omorennas peakuusi mporekaeT no ypasHeHutro H, ) + I oy = 2 Hl). Havanbnas
KOHIIeHTpanusi Bojgopoaa 2,1 monb/n, noaa 1,5 Monb/n. Bo CKOMBKO pa3 U3MEHHTCS CKOPOCTh
peakuuu, korga npopearupyet 30% Bonopona?

19. B 640 mu Boasl pactBoprin 160 T xnopuna sxenesa (I11). [InoTHOCT momydeHHOTO pacTBOpa




1,032 r/min. Paccunraiite: o(FeCls); Cy; Cox; Crm; N(FeCls) u N (H20); T.

20. Onpeznenute TEPMOJMHAMHUYECKYI0 BO3MOYKHOCTH IpoTeKaHUs peakiuu CS; () +3 Oyp=
=CO;s () + 2 SO, (1, AH; = -1075 x/Ix mpu craHmapTHBIX yclaoBUsX. Paccuuraiite Temmneparypy
Hauana peakiuu, ecian S(CS;)=151 Ix/moinbs K; S(02)=205 dx/mois-K; S(CO2)= 213 JIx/moinb K;
S(S0,)=248 x/monb K.

21. Peakmmsa uzper mo ypaBHeHuto: 2 Hy oy + Sy ) = 2 HyS(). HauanpHas koHIEHTparus
BOIOpOJia 2 MOJIB/J1, cepsl 1,5 Mois/n. Onpenenute BO CKOJIBKO Pa3 M3MEHUTCSI CKOPOCTh PEAKLUHU K
MOMEHTY, Korja mpopearupyet 0,7 Mob/1 Bogopoaa?

22. Ompenenure TEPMOANHAMUYIECKYIO BOSMOXKHOCTB MTPOTEKAaHUs peakuuu 2 ZNS o + 3 Oy =
=2 2n0 ) + 2 SO; (), AH; = -890 x>k mpu cTaHIapTHBIX ycIoBHAX. Paccumraiite Temneparypy
Havana peakiuu, eciu S(ZnS)=58 x/monb K; S(02)=205 Ix/mons K; S(ZnO)= 44 Jx/monb K;
S(S0,)=248 x/mons K.

23. HauanpHble KOHIIEHTPAIIMN UCXOAHBIX BemecTB B peakuuu: 2 SO; ¢y + Oy () = 2 SO; () ObumH
paBusl 1,8 Mose/n SOz 1 2,4 mons/n O. Bo CKOITBKO pa3 U3MEHHUTCSI CKOPOCTh PEaKIUi K MOMEHTY,
koraa npopearupyet 0,8 mosb/i1 SO,?

24. B pactBope optodocdopHoii kuciaorel maccoi 1200 r m mmotHocthio 1,153 r/mn
coaepxutcs 312 r HsPO,. Paccunraiite: o(H3PO4); Cy; Cox; Crm; N(H3PO4) 1 N (H0); T.

Bnanetn

- HaBBIKAMH MPUMECHCHHS OCHOBHBIX
XUMHAYECKUX 3aKOHOB B
podecCHOHABHOM JIeATEIBHOCTH,

- MPAKTUICCKUMH HaBBIKAMH
TEOPETUYECKOrO u
IKCIIEPUMEHTAIBLHOTO HCCIICIOBAHUS
B 00JIACTH XUMUH

Ilpumepnvle npaxmuyeckue 3a0anusn:

1. dns peakuuu CHy ) + CO; () =2 CO ) + 2 H; (1) onpeienute BO3MOKHOE HAIIPABICHHUE
CaMOTPOU3BOJILHOTO TEUEHHUS PpEaKUWU MpPU CTAaHJAPTHBIX YCIOBUSX M mpu  Temieparype T
=927°C, eciu TemwoBoit 3¢ deKT peakuuu 10 3aJaHHON TeMIepaTypbl HE U3MEHUTCS. YKaXHUTE: a)
BBIJICTISICTCSl WJIM TIOTJIOLIAETCS SHEPrusl B XOJ€ peakuuu; 0) NMpUYUHY HalWJEHHOTO W3MEHEHUs
sHTponuu. PaccunTaiite Temneparypy Havaja peaKiiH.

2. BoIpa3uTe uepe3 KOHIEHTPAIMU PEareHTOB KOHCTAHThl PABHOBECHS CIIEAYIOIIHUX PEaKIIHii
Nowy + 3 Hary = 2 NH3y, AH = -92,2 k/Ix. YkaxuTe HanpaBieHHE CMELICHHs] XUMHYECKOTO
pPaBHOBECHS 3TUX PEaKIUi: a) MPH MOHWKEHUHU TEMIIEPATyphl, €CIIH JaBJICHHE MMOCTOSAHHO; 0) mpu
MOBBIIICHUH JJABJICHHUSI, €CIIM TeMIIEpaTypa MOCTOSHHA.

3. CkoJIbKO MUJUTHIUTPOB 96%-HOro pacTBOpa CEpHOM KUCIOTHI C MIOTHOCTHIO 1,84 1/mi
notpedyercs it mpuroroBienus 2 11 0,25M pactBopa?

4, Kakue w3 crnemyroommx cosieid moasepratorcs ruaponusy: NapSiOz. Cu(NOs)z. KBr?
CocraBbTe MOHHBIE M MOJEKYJSpPHBIE ypaBHEHUS THAPOJU3a COOTBETCTBYMOMIUX coleil. Kakoe
3HayeHue pH (< > 7) UMEI0T pacTBOPHI ATUX COJICH?

5. 3onb ruapokcuaa Maruus nosnyder nyrem cMemuBanus 0,02 i 0,011H. pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Onpenenure 3apsii 4acTHUI] MOJTYYEHHOTO 30JI1 U HaIMIIUTE
bopMyny ero MUEIIbI.




6. PaccunTaiiTe 371eKTPOJBMKYIIYIO CHIIYy U ONpPEACIHTE HAINPaBICHHE CAMOIPOU3BOJIHLHOTO
NPOTEKaHWs pPEaKUWMU TPH CTAHAAPTHBIX YCIOBUSX, HCIOJb3Ysl 3HAYCHHUS OKHCIUTEIBHO-
BOCCTaHOBUTENBHBIX MoTeHnmanoB HJ + H3PO, — J; + H3PO; + H,0.

7. TlpuBemute CXEeMBI SJIEKTPOJIHBIX IPOLECCOB W MOJICKYISIPHBIC YpPaBHEHHS PEaKIIHiA,
NPOTEKAIOIIUX TIPU TEKTPOXUMHUYECKOH Koppo3uu rajgpaHonapel Co/Ni: a) B kucio# cpene; 0) BO
BJIQXXHOM Bo3ayxe. Onpenenure yObulb Macchl aHOJAA MPU KOPPO3uUU B KUciol cpene 3a 20 MuH,
€CJIA CKOpOCTh Koppo3uu coctapmia 0,01 /4.

8. CocraBbTe MEKTPOHHO-UOHHBIC YPABHEHUS HIIEKTPOIHBIX MPOLIECCOB (aHO WHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKINH, POUCXOAAIICH pH deKTposnse pactBopa CoSOy,
Brrancnure GakTuyeckoe KOJIMYEeCTBO METAJUIA, TOIyYeHHOTO Ha KaTo/ie IPH IEKTPOIIH3E
Co(NO3)2, eciu 311eKTpOJIM3 MPOBOAMIH B TeueHHH 1 4. BbIxoa MeTasuia 1o ToKy coctaBui 85%.
YkakuTe BO3MOKHBIE MPHUMHBI YMEHBIICHHS BBIX0/1a METAJUIA TI0 CPABHEHHIO C PACYETHBIM.




6) HOpHL[OK NMpOBEACHUA HpOMe)KyTO‘{HOﬁ aTTeCTaluu, NNI0Ka3aTe/iIm 1 KPUTEPUHU OLCHUBAHUS

[IpomexxyrouHasi aTTecTanys MO JUCHUIUIMHE «XHMHS» BKIIOYAET TEOPETUUYECKHUE BOIPOCHI,
MO3BOJISIOIINE OLIEHUTh YPOBEHb YCBOGHHUS OOYdYaIOUIMMHCA 3HAHUW, M MPAKTUYECKHE 3aJaHus,
BBISBJISIONINE CTENEHb CPOPMHUPOBAHHOCTH YMEHUHN U BIIAICHUH, TPOBOIUTCA B (hOpME IK3aMEHa.

DK3aMeH N0 JaHHOW JUCLUUIUIMHE TPOBOJUTCS B YCTHOU (hOpMeE MO SK3aMEHAI[MOHHBIM OujeTam,
KaX/IbI U3 KOTOPBIX BKIIOYAET 2 TEOPETUIECKUX BOIPOCA U OJHO MPAKTUIECKOE 3a/1aHHE.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA.

— Ha OLEHKY «O0TJan4HO» (5 OamnoB) — oOydaroluics AEMOHCTPUPYET BBICOKUH YpPOBEHb
c(OPMHUPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CHCTEMATHYECKOE M TIIyOOKOe 3HaHHWE Y4eOHOTO
MaTepuasia, CBOOOJHO BBIMOJHSAET TPAKTHYECKHE 3aJaHus, CBOOOIHO ONEpPUPYET 3HAHHSIMHU,
YMEHUSIMH, IPUMEHSET UX B CUTYAIHSIX TIOBBIIICHHON CJIOKHOCTH.

— Ha OIEHKYy «xopomo» (4 Oamia) — oOydawooluiics JEMOHCTPUPYET CpEIHHM ypOBEHb
C(OPMHUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHHS, YMEHHUS OCBOEHBI, HO JIOIYCKAaKOTCS
HE3HAYUTENIbHBIC OIIMOKH, HETOYHOCTH, 3aTPYJHEHHS TPH AHATUTHUECKUX OIEpalusix, IepeHoce
3HaHWH U yMEHUI Ha HOBbIE, HECTAH/IaPTHHIC CUTYAIIHH.

— Ha OIIEHKY «Y/AO0BJIETBOPUTEIbHO» (3 Oamia) — oOydaromuiicss AeMOHCTPUPYET MOPOTOBBIN YPOBEHb
C(OPMHUPOBAHHOCTH KOMIIETEHIIM: B XOJI¢ KOHTPOJBHBIX MEPOIPUATHI JOIMYCKAIOTCS OIINOKH,
MPOSIBIISIETCS.  OTCYTCTBUE OT/ACIBHBIX 3HAHWH, YMEHWH, HaBBIKOB, OOYYAIOUIMICS WCIIBITHIBACT
3HAYUTENbHBIC 3aTPYIHEHHS TIPU ONEPUPOBAHUH 3HAHUSMHU U YMEHHUSMU MPH UX TIEPEHOCE HA HOBBIC
CHUTYaIlUH.

— Ha OIIEHKY «HEeY/I0BJIETBOPUTEILHO» (2 6amta) — oOydaromuiicss IEMOHCTPUPYET 3HAHUA He OoJiee
20% TeOopeTHYEeCKOro Marepuaia, JOIyCKaeT CYIIECTBEHHbIE OIMMOKH, HE MOXET TI0Ka3aTh
WHTEIUICKTYaJIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYI0BJIETBOPUTEJBLHO» (1 0amn) — oOydJaromiuiicss He MOXET TOKa3aTh 3HAHWS Ha
YpOBHE BOCTIPOM3BENCHUS M OOBSCHEHWsT WH(MOpPMAIMK, HE MOXKET IO0Ka3aTh WHTEJUICKTYalIbHBIC
HaBBIKU PELIeHUs MPOCTHIX 3a/1a4.
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MaTepI/IaJIBHO-TeXHI/I‘-IeCKOC obecrneucHue JUCIHUIINIMHBI BKIIFOYACT:

Tun u Ha3zBaHUe ayqUTOPUH

OcHaleHue ayuTopun

Y4eOHble ayAUTOPHUH JJIs
NPOBEACHUS 3aAHATUIN
JEKIIMOHHOTO THUIIA

MynbpTUMEIUHHBIE CPEACTBA XpaHEHUs, Iepeaadyn |
npeacTaBieHus UHPopManuu

Y4eOHble ayAUTOPHUH IS
NpOBEACHUS 1a00pPaTOPHBIX
3aHSATUH, TPYNIOBBIX U
WHAUBHUAYAIbHBIX KOHCYIbTAIHAH,
TEKYLIero KOHTPOJs U
MPOMEXYTOUHOU aTTeCTAllHU

O0opynoBaHue 11 BBIIOJHEHU 1a00paTOPHBIX padoT,
XMMMUECKas IOCy/a, PEaKTUBBI,
Harnsannele Marepuainsl: TaOJIMLbL, CXEMBI, MJIAKATHI.

ITomemenus mus
CaMOCTOATENbHOU PabOTHI
oOyuaromuxcs
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BBIXOJIOM B MHTEpHET W C JOCTYIOM B DICKTPOHHYIO
nH()OpPMaIMOHHO-00pa30BaATENBHYIO CPETy YHUBEPCUTETA

[TomereHus T XpaHSHUS |
MPOoGUIAKTUYECKOTO 0OCITYy>KUBaHUS

y4eOHOTO 000pYyIOBaHUS

Crennaxu, ceidbl 115 XpaHeHHs] yaeOHOTro 000pyI0BaHUS
NHCcTpyMeHTHI 111 peMOHTa J1abopaTOpHOTO
o0opynoBaHus.




