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1. Ileain ocBOEHMSI AMCIUTIIIMHBI

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

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

Juctmnmmaa b1.b.12 «Xumus» BxomuT B 0a3oByr0 dacTth Oyioka | oOpaszoBarenbHON
MIPOTrpaMMBI.

JInst u3ydeHus1 TUCHUTIMHBI HE0OXOAMMBI 3HAHUS, YMEHUS W BJIaJCHHS, CHOPMUPOBAHHBIC B
pe3ynbraTte TONy4YeHHUs CpeaHero (MOJTHOro) OoOmero oOpa3oBaHHS IO JAUCHUILIMHAM «XUMUS»,
«Pu3ukay, «MaTemMaTuka.

3HaHUSA U yYMEHUSA O0Yy4YaroIMUXCs, MOJTYYEHHBIE MPU M3YUYCHUM aHHOW AUCIUIUIMHBI OyayT
HEOOXOMUMBI UM TpU  JajbHEeHIIeM H3y4YeHWH TaKUX AUCHUIUIMH, Kak «be3omacHocTb
KU3ZHENEITeIbHOCTIY, «['eonmorusty, «I OpHOMIPOMBIIIITICHHAS! SKOJIOTUS.

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

B pesynapTare oOCBOEHHS JUCHMILTUHBI «XUMHUS» OOydalolUiics JOJKeH o0anaTh
CJIEIYIOIIMMU KOMIICTCHITUSIMU

CTpyKTYpHBIN 3JIEMEHT [Tnanupyemble pe3yabTaThl 00yUCHHUSI
KOMIICTCHIINU
OK-1
CIOCOOHOCTBIO K a0CTPAKTHOMY MBIIIJICHUIO, AaHAJIN3Y, CHHTE3Y
3HaTh - OCHOBBI JIOTUKH, HOPMBI KPUTHUECKOTO MOAX0a, (POPMbI aHATIN3a;

- METO/IbI a0CTPAKTHOTO MBIIUICHUS IPU YCTAHOBIICHUU UCTUHBI,

- METOAbl HAyYHOTO HCCIICIOBAHUSA MYTEM MBICICHHOTO PacCUJICHEHUS
oOBbeKkTa (aHanu3) U MyTEM HM3yUEHHUs NpeaMeTa B €ro IelO0CTHOCTH,
€MHCTBE €ro yacTeil (CUHTE3)

YMeThb - aJIeKBaTHO BOCHPUHHMMATh HWH(POPMAIUIO, JIOTUYECKH BEPHO,
apryMEHTHPOBAHO U SICHO CTPOUTH YCTHYIO U TUCBMEHHYIO PEYb,

- C HCIOJb30BAHHEM METOJOB a0CTPAKTHOTO MBIIUICHUS, aHAIU3a |
CHMHTE3a aHaM3UPOBATh  aJbTEPHATHUBHBIC  BApUAHTBI  PEIICHHS
HCCIIeOBATEIIbCKUX 3a1ad

BmangeTs - HaBBIKAMH TTOCTAHOBKH II€JIH, CTIOCOOHOCTHIO B YCTHOW M MMUCHMEHHOU
pedn Jorudecku 0hOPMUTE PE3YIbTAThI MBIIIICHUS;

- TEJOCTHOM CHUCTEMOW HAaBBIKOB HCIIONB30BAaHUA aOCTPAKTHOTO
MBIIIJICHHS] TIPU PEIIeHUH Mpo0JieM, BO3HUKAIOIIUX TPU BBIOJIHEHUU
HCCTIEAOBATENIbCKUX paboT, HAaBBIKAMHW OTCTAWBAaHUSI CBOEM TOYKH
3peHUs

OIIK-4

TOTOBHOCTBIO C €ECTECTBEHHOHAYYHBIX IO3UIIMI OLIEHUBATh CTPOEHUE, XUMUYECKUI U MUHEPATIbHBIN
COCTaB 3€MHOM KOpbI, MOP(OJOTHUECKHE OCOOEHHOCTH M TE€HETUYECKHE THUIIbI MECTOPOXKIECHUMN
TBEPABIX TMOJIE3HBIX MCKOMAEMBIX IPH PEUIEHMM 3aJad 10 PalMOHAIbHOMY M KOMIUIEKCHOMY
OCBOEHHIO F€OPECYPCHOT0 MOTEHIIMAIa HEJP

3HaTh - OCHOBHBIE XUMHUUYECKUE MIOHATHUS, TIOJIOKEHUS U 3aKOHBI;

- COBPEMEHHBIE HANPaBJICHUsI Pa3BUTHS HAyUHBIX TEOPHIl;

- METOJbl TEOPETHUYECKOIO M SKCIEPUMEHTAIBHOIO HCCIIEIOBaHUS B




00JaCTH XMMUH IPUMEHUTENILHO K NPOodeCcCHOHANbHON AESITETbHOCTH

YMers - OMpeAeATh XMMUYECKUN COCTaB U CTPOCHUE OOBEKTOB OKpPYKAIOIIECH
Cpensl;
- pelaTh pacueTHbIC 3a4a4i IPUMEHUTEIBHO K MaTeprally IporpaMMBbl;
- TNPOTHO3UPOBATH BO3MOXHOCTb IIPOTEKAHHS CaMOIPOM3BOJIBHBIX
IIPOLCCCOB B PA3JIMYHBIX XUMHUYCCKUX CUCTCMAX

Bnaners - HaBbIKAMH IIPUMCHEHMSI OCHOBHBIX XHMHYECKHUX 3aKOHOB B

npodeccnoHaABEHOM IeATEIBHOCTH,
- IPAKTUYECKUMH HaBBIKAMH TEOPETHYECKOTO W IKCIEPUMEHTAIBHOTO
HUCCIEI0BAHNUA B 00JIaCTH XUMUAHU




4. CTpyKTYpa M coiep:KaHue IUCHUIIHHbI

OO01mast TpyA0eMKOCTh TUCIUIUINHBI COCTaBiseT 5 3aueTHbIX equHul] 180 akas. qacos:
KOHTakTHas pabota — 19,2 akan. vaca:

— ayauropHas — 16 akaj. 4acos;

— BHeayauTopHas — 3,2 akaj. Jaca,

camocrositenpHas padora — 152,1 akan. gaca,;

MMOATOTOBKA K 3K3aMeHy — 8,7 akaj. Jaca

AynuropHas .
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1. Xumuueckasi TepMOIMHAMHKA 1 24 -CaMOCTOSITEIbHOE u3y4yeHue |3almra KOHTpoJsbHOMI |OK-1
y4eOHO U Hay4HOMU |pabOoTHI. -3yB
JIUTEPaTyphl; OIIK-4
- pelienue KOHTPOJIBHOU -3yB
paloTHI.
2. XuMuyeckasi KHHETHKa 1 24 -CaMOCTOATEIbHOE u3ydeHue | 3ammra KOHTpoabHOM |OK-1
yueOHOi " Hay4HOI1 | paboTBHI. -3yB
JINTEPATYPHI; OIIK-4
- pelieHue KOHTPOJIbHOU -3yB
paboTHI.
3. PacTBOpBI 1 4 | 421 29 - odopmieHMe oTyeTa IO |3alMra naboparopnoii | OK-1
nma0opaTOpHBIM paboTaM; paboThl. 3aruTa KOHTPOJIBHOM | -3YB
-CAMOCTOSTENHOE  W3YYeHHUE | paboTHL. OIIK-4
yueOHO U Hay4HOU -3YyB
JTUTEPaTypHI,
- peleHue KOHTPOJIbHOU
paboTHI.
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4. JlucriepcHbIE CUCTEMBI 1 22 -CaMOCTOSITEJIbHOE U3y4yeHue |3amunra KoHTposbHOM | OK-1
y4eOHO U Hay4HOMU |pabOTHI. -3yB
JINTEPATYPBHI; OIIK-4
- pelieHue KOHTPOJIBHOU -3yB
paboTHI.
5. OKHCANTENPHO-BOCCTAHOBUTENbHBIE| 1 24 -CaMOCTOATEIbHOE u3ydeHue | 3ammTa KoHTposabHOM |OK-1
MIPOLIECCHI yueOHOU u HAy4YHOM |pabOTHI. -3yB
JINTEPATYPBI; OIIK-4
- pelenue KOHTPOJIbHOU -3yB
paboTHI.
6. DIEKTPOXUMHYECKHE CUCTEMBI 1 2 | 6/21 29,1 - odopmieHue oTuera  1o|3ammra naboparopnoii | OK-1
nabopaTOpHBIM paboTam; paboThl. 3amuTa KOHTPOJILHOM |-3YB
-CAMOCTOSITEJIbHOE ~ U3Y4YeHHE|paboThL. OIIK-4
yueOHOM " Hay4YHOU -3yB
JUTEpaTyphl;
- pelienue KOHTPOJIBHOU
paloTHI.
HToro nmo fucmuiinue: 1 6 |10/41 152,1 Koutpoasnas padora,
IK3aMeH




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

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

Jlexuuu npoxoAsaT Kak B HMH(pOpManMOHHOW (opme, riae MMEeT MECTO IOCIEI0BaTeIbHOE
U3JIO)KEHUE MaTepuasia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaIbHBIMU CPEICTBaMU, TaK U B (opMe JeKuuii-Oecepl WM Auajiora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUYECKUN
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJIsi CAMOCTOSATEIbHOIO U3YYEeHHUSI, IS IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT [0 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[ToMuMO 53TOr0 B JIEKIMHU MOTYT HCIOJIB30BAThCA DJEMEHTHI MPOOIEMHOIO H3JIOKEHHUS.
[IpoGnemHas JeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMbI, KOTOPYIO B XO/1€ M3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs NpeACTaBiseT COOON 3aHsATHe, Mpeanojararomiee
MHUIMUPOBAHHOE TMIpENo/iaBaTeyieM TMPUBICYCHHE AayAUTOPHUH K pPEHICHUIO KPYIMHOM HaydHOMU
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAYUMOCTh AOCTHKeHud. Ha mpoOrmeMHON JeKuMyM HOBOE 3HAHHWE BBOAMTCS Kak
HEeM3BeCTHOE /s oOyyatommxcs. [lomydennas napopManus ycBauBaeTcst Kak TMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojJaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPBIA MO3BOJISIET Hanbosee
[IOJIHO peaI30BaTh METOJ MPOOJEMHOro OOydeHHs 4Yepe3 IOCTaHOBKY IpOOJIEM C IOMOIIBIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOT'O U PEaIbHOr0 3KCIIEPUMEHTA, YTO J1a€T BO3ZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3aruu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTENIbHON — TEXHOJIOTHH
MIPOBOAATCS JIEKLIMU-BU3YAIU3AIMK, B XOJE€ KOTOPBIX H3IIOKEHHE TEOPETUYECKOTr0 MarepHualia
COIIPOBOXKAAETCS MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcss B Xoe J1abopaTopHbIX padoT, B X0A€ KOTOPHIX yueOHas
paboTra MPOBOAMTCS C peaJbHBIMH XHMHUYECKMMH BemecTBaMu. Ha mabopartopHbix paborax
BBITIONHSIOTCS TPYIIOBBIE WIM WHAWBUAYaJIbHBIE 3alaHus TOo mpoiaeHHoi Teme. [IpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO TMPEABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoi padoOThl B
XUMHUecKol mabopaTtopuu. OCHOBHBIM YCIOBHEM JOIMYyCKa CTYAEHTOB K JabopaTopHoil pabote
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHUs. [Ipu
MPOBEJICHUN JTa0OpaTOPHBIX 3aHITHA HCIOIB3YyeTCd METOJ KOHTEKCTHOTO OOYy4YeHHs, KOTOPBIN
MO3BOJISICT YCBOWTH MaTepUal IyTEeM BBISBICHUS CBS3ed MEXIy KOHKPETHBIM 3HAHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3aMMOOOy4eHus (mapHylo paboTy) Tpex BHUIOB: CTaTMuYeckas Mapa, JIUHAMHU4YecKas mapa,
BapHaIlOHHAs T1apa; COBMeEIasi €€ ¢ TEXHOJIOTHEW MOIYIBbHOTO 00y4YeHHs. BBIMOTHUB SKCTIEPUMEHT,
oOyyaroruecs: GopMyIupyrOT 0000IIEHHBIE BHIBOIBI 10 CEPUH OIBITOB, UCIIOJIB3YsI TIPUEMbI aHAJIOTHH
Y CPaBHEHHUS.

CamocTosrenbHas paboTa o0ydarolmuxcs SBISIeTCsS OJHUM U3 Hanbosee 3p(EKTUBHBIX CPENICTB
pa3BUTH MOTPEOHOCTH K OyaymieMmy camooOpa3oBaHuio. CaMmocTosiTenbHas paboTa o0ydyaromuxcs
BKJIFOYAET B ce0s camble pa3HoOOpa3Hbie (OpMBI yueOHOUM ACSITEIBHOCTU: BBIMOJHEHUE JOMAITHUX
3a/aHul, 3aBepiieHue odopmiieHus Tab6OpaTOPHBIX PaboT, MOATOTOBKA K MPAKTHUKYMY, H3ydeHUeE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuajga Mo yuyeOHMKaM M IOCOOHuSM, YTeHHE M MpopaboTka
HAy4YHOU TUTEepaTypsl B OMOIMOTEKe, HanMcaHue pedepaToB, MOArOTOBKA K KOJUTOKBUYMaM, SK3aMeHY.

CamocrosiTenpHass paboTa oOydaromuxcs JOKHA OBITh HampaBlieHa Ha 3aKperuieHUs
TEOPETUYECKOT0 MaTepualia, U3JI0KEHHOTO MpernojaBaTelieM, Ha MpopadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE M3yY€HHE, Ha IMOATOTOBKY K JIA0OpAaTOPHBIM 3aHSATHUSIM, BBINOJIHEHHE JIOMAIIHUX
3aJJaHU¥ U TIOJITOTOBKY K PYOSKHOMY M 3aKIIOYUTENFHOMY KOHTpOIII0. [loMuMo 3TOoro0, obydaromuecs
MIPEJICTABIISIOT Pe3yIbTaThl CBOEH CaMOCTOSITENIbHOM pabOThI B BUJIE TPE3EHTALIUM.

CamocTtosaTenpHas paboTa 00ydaromuxcs Mo AUCHUTUTNHE «XUMHUS» BKIIIOYAET PEelIeHue 3a/1a4
U BBINOJHEHHE 3a/laHuil  pPENpoOayKTHUBHOTO  XapakTepa IO aJroOpuTMy, MPeasioKEHHOMY
MpernoaBaTeseM.



[Tpu npoBeneHnn pyoEKHOTO U 3aKITIOUUTEIHLHOTO KOHTPOJISI OCHOBHBIMU 3a[auaMu, CTOSIIUMU
mepes MperoaaBaresemM, sBISIOTCS: BBISIBICHHE CTCTIICHH IMPAaBIIBLHOCTH, 00beMa, TIIyOWHBI 3HAHUIA,
YMEHUW, HAaBBIKOB, IIOJIYYEHHBIX IPH M3YYCHHHM Kypca Hapsay C BBIIBICHUEM CTEIEHU
CaMOCTOSATENIbHOCTU B IPUMEHEHUHU MMOTYYECHHBIX 3HAaHUH, YMEHUM U HaBBIKOB.

CoBpeMEHHbIE HWHTEPAKTUBHBIE CPEACTBA IO3BOJSIOT SKCIEPUMEHTHPOBATH C HOBBIMU
dopmamu koHTposs. OOy4aromuMcs MpeIararoTcs TECThl M 33Ja4d B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3HPOBAHHOW CHUCTEMOW MpoBepKHU. B oTiMume OoT OOBIYHOTO TECTUPOBAHMS TaKOW CIOCO0
KOHTPOJISI MO3BOJISIET OOyYaroUMMcs B JII000€ BpeMsi MPOUTH TECT, MPOAHAIM3UPOBATh OMIMOKU U
MIPOUTH TECT BTOPUYHO.

B nomosmHeHnn K Kypcy «XHMHH» OOYYaOIUUCS MOXET MPOWTH B JIHUCTAHIIMOHHON (dopme
oHnaitH-kypc «Kak xumus oOBSICHSET M U3MEHSET OKpyx)atomuii mupy». Kypc cocrout uz 10 nexmmid.
Kypc nexumii ma€r nepBoHaudaabHOE IPEACTABICHHE O XMUMHHM U €€ pOJIM B KU3HHM 4YeEJIOBEKa U
obmectBa. OH COCTOUT M3 JIBYX yacteid. IlepBas U3 HUX pacCKa3bIBacT O TOM, KaK XUMHUS OOBICHICT
OKPY’KaIOIIUA MHP: KaK YCTPOEHBI BELIECTBA, MOYEMY M KaK HMAYT XUMHUYECKHME PEaKLHUH, KaKue
BEILIECTBA OINPEEIISIOT CBOMCTBA KUBBIX CUCTEM. BTopas 4acTh MOCBSIIEHA MPUKIATHBIM aClEKTaM
XUMHH: OHA MOKA3bIBAET, KAK XUMHUS BIIMSIET Ha KU3Hb OOIIECTBA U YIIYYIlIaeT MOBCEAHEBHYIO KHU3Hb
moneld. B Hell pacckas3piBaeTCsl O LEHHBIX MPOJIYKTaX XUMUYECKOW MPOMBIINIIECHHOCTH, XUMUYECKUX
croco6ax MPOM3BOJCTBA PHEPTHHM M HOBBIX MaTepHallaX, HOBBIX BEIIECTBAX, UCIIOJIb3yEeMBIX B OBITY,
COBPEMEHHBIX CTEKJIaX, MUTMEHTAaX M KpackaxX. EjkeHenenbHble 3aHATHSA OyAyT BKIIOYATH MPOCMOTP
TEMATUYECKUX BUJICOJICKIMN U BBIIIOJIHEHUE TECTOBBIX 3a/laHUM C aBTOMATU3UPOBAHHOM MPOBEPKOI
pe3yabTaTOB M TBOPYECKHX 3aJaHUi ¢ mociexyromum oOcyxaenuem Ha (opyme. Kypce sBisercs
o011eo0pa3oBareIbHbIM, HE TPEOYET CrIeUaaIbHOM MOATOTOBKH U PACCUMTAH HA IIUPOKYIO ayTUTOPHUIO
CIIyIIaTENIeH, B MEPBYIO OYepeb 00YUAIOIIUXCS HEXUMUYECKUX BY30B U (DaKyJIbTETOB U JIIOACH, yKe
MOJIYUYMBIIUX BBICIIEE OOpa3oBaHWE, HO KENAIMIUX OOoJsblle y3HATh 00 OKpYXKAaoIeM MHUpEe U
MOBBICUTH CBOM OOIIIEHAYYHBIN YPOBEHb.

6. YueOHO-MeTOAMYECKOE 00ecTieYeHHe CAMOCTOSITeIbHON padoThl 00y4aroImuxcs

CamocrosiTenbHast pabora oOydarolmuxcst MOApa3AeseTcss Ha ayAUTOPHYIO, KOTopas
MPOUCXOJUT KaK BO BpeMsi JaOOpaTOPHBIX 3aHATHHM, TaKk M Ha IUIAHOBBIX KOHCYJIbTAllUSAX, U Ha
BHEAYJUTOPHYIO, TIPOUCXOJIAIIYIO BO BpeMsI TTOATOTOBKHA OOYYaIOIIMMHUCS OTYETOB 1O JaOOPaTOPHBIM
3aHSATHUSAM U BBIITOJIHEHHS IOMAIIHUX 33JaHUH.

AymuTopHas —caMoOCTOsTeNlbHAsh paboTa OO0ydYalolmuxcs MpenojaraeT IMpOoXOoxXkJIeHUe
TECTHPOBAHUS MO KAKIAOMY pa3/ielny AUCUUIUIMHBL. TEeCThl BKIIOYAIOT TEOPETUIECKHUE U TPAKTUIECKHE
3aJJaHMs, OTBEThl Ha KOTOpbIE TPEOYIOT IMIyOOKOro IMOHMMAHUS M3Y4EHHOro MaTepuana. TecTbl
MOCTPOEHBI €MHOO00Pa3HO: K KaKIOMY BOIPOCY IpeUlaraeTcs 4eThlpe BapHaHTa OTBETOB, Cpean
KOTOPBIX OJMH MJIM HECKOJbKO MpaBUJIbHBIX. OO0paboTKa pe3yiabTaTOB OCYILECTBISAETCS IyTEM
COTIOCTABJICHUS TIOJTYYEHHBIX PE3YJIbTATOB C STAJOHHBIMH U MPOTEKAET OYeHb OBICTPO. MakcumanbHOe
KOJIMYECTBO 0a/IOB B Kak10i Teme Kypca — 10.

BapuaHThl TEeMaTHYECKHX TECTOBBIX 3aJaHUI VISl TEKYLIEr0 KOHTPOJIsA
XuMu4eckasi TepMOAUHAMHMKA

B tecrax mo Teme «XuMUYeckas TEPMOJMHAMHUKA». TEPBBIC MICCTh 3a/JaHUN OIICHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 6aii, a BOCEMOE, IEBITOE U IECITOE 3aJaHusI — B 2 Oaiuia.

Tecr Ne 1

1. Tlpu paccMOTpEHUU XUMHUECKOW PEaKLIUU cucmema O3HAYaer:
a) HUCXOIHbBIE peareHThl
0) MPOIYKTHl XUMUYECKON peaKuu
B) PEaKIMOHHBIN COCY]



I) MCXOJHbBIE PEareHThI U MPOIYKThI PEAKIMI
2. Tlepsolii 3aK0H (MIepBOE HAYaAJI0) TEPMOJIUHAMUKHI MAaTEMaTHUECKU 3aIIUCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Nj r) AU= Q-W
3. B sKk30TepMHUecKoi peakiuu:
a) SHTAJIBIINS PEaKIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TermnoBoii a3 ekt peakiuu orpunareicH (Q< 0)
B) SHTAJIBIIUS PEAKIIMOHHOU cucTembl yMeHblaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHUCTEMBI MOBBIIIACTCS
4. CranmapTHble TeTUIOBbIE 2P (EKThI MPUHATO 0003HAYATH:

a) AUcr B) Q 1013°"
6) AHozgg F) AHct

5. Kakue u3 IpUBEICHHBIX PEAKIUi SIBISIOTCSA SHIOTEPMUICCKUMHE?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K]I)x/Moab
6)H,+4/20,=H,0, AH = -242 K]Ix/moib
B) 1/2 N2+ 1/2 O2=NO , AH = 90 K]I>x/Monb
r) 1/2H,+1/2 I,=HI, AH = 26 K]I»/Monb

6. Kakasg u3 HanmMcaHHBIX HUXKE pEaKIUil OTBe4aeT TemioTe oOpa3oBaHUs okcuja asora ( || ) B
CTaHJIAPTHBIX YCIOBUSX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r) NH3+5/20, =2NO +3H,0
7. Tlpu BocctanoBienuu 16r okcuga menu( || ) mo peakuuu :
CuO () + C (rpagur) = CU () + CO (), mornotuiioch 22 k/JIk TEIIOTHI.
DOHranbnus 00pa3oBaHus OKcuaa Mea ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hua peakmmu  NIiO o + C (pagur) = NI g + CO (. Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOTIPOM3BOJILHOI'O TCUCHHS PEAKIIMU TIPU CTaHAAPTHBIX YCIOBUSX U IpU Temmeparype 627°C.

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

B otBete ykaxuTe 3HaueHus sHepruu ['mOOca mpu CTaHIApTHBIX YCIOBUSX, IPU TEMIEpaType
627°C n TemmepaTypy Hadajla peaKkluu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kaxk u3MeHsIieTcst SHTPOMHSI PU Pa3IoKEHUU KapOoHaTa KabIus?
a) YBEIMUMBaETCS B) HE YMEHbBIIAETCS
0) yMeHbIaeTcs ') HE 3HAIO
10. [lanHas peakuus:
2KC|O3 (TB) —2KCl1 (TB)+302 r) AH<O
MOXET CAMOIIPOU3BOJIBLHO MPOTEKATh
a) B PSIMOM HaIpaBJICHUN B) HE MOXXET NMPOTEKATh
0) B 00paTHOM HampaBlIeHUU T') HE 3HAl0

XuMuueckass KHHETHKA

B Tectax mo Teme «XuMHUeckass KMHETHKa»: MEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE
3ajaHusa oneHuBaroTca B 0,5 Oaita; mecroe, ceAbMOE, BOCbMOE, JIEBATOE M AecaToe — B 1 Oami, a
OJMHHAJIATOE — B 2,5 Oaia.



Tect Ne 1

1. Pa3zgen xumuu, U3y4arouuil CKOPOCTH U MEXAHU3Mbl XUMUUYECKUX pEaKLnii, Ha3bIBAETCS
a) XUMHUYecKasi TepMOIUHAMUKA
0) TepMOXHMHUS
B) XMMHUYECKasi KHHETUKA
2. CKOpOCTh XMMHYECKOM peaKIuu — 370 ...
a) BpeMsi, 32 KOTOPOE MOJHOCTBIO PACXOyeTCsl OJTHO U3 UCXOHBIX BEIIECTB
0) U3MEHEeHHE KOJIMYECTBA BEIIECTBA PEareHTOB (WK MPOAYKTOB) PEAKIMM B €IUHUILY BPEMEHH B
enuHuIEe o0bema
B) KOJIMYECTBO BEIIECTBA MPOJTYKTOB PEAKIIUU K MOMEHTY OKOHYAHHSI pEaKIIUn
3. B kakux eIMHHUIIAX BBIPAKAETCS CKOPOCTh XUMUYECKON peakiuu?
a) MOJIb JI e
0) Oe3pa3zmepHas BEIMYMHA
B) MOJIB ¢
4. Ot xakux (aKTOpOB 3aBUCUT CKOPOCTb XMMHUUECKUX PEaKIHii?
a) OT MPUPOJIBI PEATUPYIONIUX BEIIECTB
0) OT TeMIepaTypsl
B) 0T 00beMa pEeaKIMOHHOTO COCYAa
5. CocrosHuEe  XMMHYECKOTO  pPaBHOBECHS  OOpAaTUMBIX  MPOLECCOB  KOJIWYECTBEHHO
XapaKTepU3yeTcs ...
a) paBHOBECHBIMU KOHIICHTPAIMSIMH MPOIYKTOB PEaKIuu
0) PHEepruei aKTUBU3AIUN
B) KOHCTAHTOI paBHOBECHS
6. Kaxk 3anmceIBaeTCs BRIpaXKEHUE JJII CKOPOCTH PEaKIIUN
4 NO o T 6 Hzo 4 NH3(F) +5 Oz(r)
a) V=K[NO]'[H.,0] 6)V =Kk[NH3][0,] B)V =Kk[NOJ*[H.0]°
7. Kak 3anumercs BBIpa)KeHI/Ie JUISl KOHCTaHThI paBHOBecus peakiuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) K = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]
8. Kaxkoii oTpe3ok Ha quarpamme MokasplBaeT 3HaUeHHE TEMI0BOro 3¢ deKrra peakuuun?
ayl E 2%

.
6)2 r 2

A
4/ :
—y A\

XOJl peaKluu

B) 3

v

9. UYt0 MOXHO CcKa3aTh O PEaKIuu, U300paKEHHOW Ha IUarpaMMe K Bompocy 87
a) 9K30TEePMHUYECKasl PEaKIIHs

0) PHAOTEpMUYECKAs PEaAKIIH

B) peaKIIHsI OITUCHIBACT COCTOSTHUE PABHOBECHS

10. PaBnHoBecue peakuuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0

CMeIlaeTcs BIEBO.

a) MPY MOHUKEHUH TEMIIEPATYPhI

0) IIpH MOBBILLIEHUHU TEMIIEPATypPbl

B) TMPY MOBBIIICHUH JTABJICHHUS



11. JIna peakuun Cyy) + 2 H 5 ) = CH 4 () Ipu HekoTOpoll TeMmepaType KOHCTaHTa PaBHOBECHUS
paBHa 0,8. PaBHOBecHass KOHIIEHTpaLusi BOJOpoAa paBHa 1,2 Moib/1. Berumciaure HCXOIHYIO
KOHIIEHTPALIUIO BOJIOPOJIA.

a) 1,2

0) 3.5

B) 5,0

PacrBopsI

B Ttecrax mo Teme «PacTBOpbI»: MepBOe 3aJaHUC OICHHMBAacTCsS B 1 Oamr, BTOpoe, TPEThe,
4eTBepTOe, MATOC W IIecToe 3afanus - B 1,5 Oamra; ceapmoe, BOCBMOE, JEBSATOEC U JIECATOC — B
0,5 6amna.

Tect Nel

1. ns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aUIICTCS B BUIC
1) 2K'+ S04 = K;S0,
2) Cu” + S0, +2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO, + 20H™ = Cu(OH)x\ + SO,*
4) Cu** +20H™ = Cu(OH),4
2. Macca (B 1) xnopuna varpus B 300 mi 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO,4 paBHO
N1 2)2 3)11 4) 13

4. Ins nonasnenust ruapoausa xiaopuaa xpoma (I1I) cnegyer

1) 106aBHUThH COSHYIO KUCIIOTY

2) n00aBHUTH LIETOYD

3) pa3zbaBuUTBH pacTBOP BOMAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM U3 TUApOCyidbpaTa KajlblUs MU BOJbI, CyMMa
KO3 PHUIIMEHTOB B ypaBHEHUH HEOOPATUMON JUCCOLMAIIMKM PACTBOPEHHOTO BEIIECTBA — 3TO

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

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

1) wmacchl BemecTBa K Macce BOIbI

2) KOJM4YEeCTBA BEIECTBA K 00bEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJIMYeCTBa BEIIECTBA K 00bEeMy pacTBOpa
8. K cnmabbiM s7eKkTpoiuTaMm OTHOCUTCS ...

1) ruapokcua aMMOHUS

2) TUAPOKCHUJ Kaus

3) XJIOpUa KaabIIHs

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

1) osnexrponus coneit
2) JUCTPONOPIIMOHUPOBAHUE COJICH
3) THapaTHpOBaHHE COJICH
4) THaPONU3 COJei
10.3nayenne PH uncroit Bojas! npu 25°C cocTaBisier
N1 2)7 3)0 4) 10



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

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

Tect Nel

1. VYkaxwure pa3Mepbl YaCTHIl KOJJIOUIHBIX CHCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1 am g0 100 am

2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIHMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlna Kakoro 3JEeKTPOJUTA MOPOT KOATYJISIIUHN KOJUION/IA C MOJIOKUTEIFHO 3apsKCHHOW YacTHIIEH
JIOJDKEH ObITh HAMMEHBIIIMM?
1)  xuopun Kanus
2) cynbdar Kanus
3) oprodocdar kanus

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

KAaKOM 3JIEKTPOJIUT UTPAET POJIb MOHHOTO cTabuiau3aTopa?
1)  xmopun xenesa (111)
2) Boja
3)  THAPOKCHI Kaus

5.  IIpu B3ammopeiictBum 20 mu 0,001H wutpara ceunma (1) ¢ 10 mun 0,02H cynbdara xamus
oOpa3yercs 3016 cynbdara ceunna (II). K xakomy anektpomy JoMKHBI epeMeaTbcs YacTHUIIBI
JUCTIEPCHOM (a3bl MpH IEKTpoIn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B naBe konObI HaTUTO 10 SO MIT 307151 THIPOKCH A Kele3a. JIJisT TOro 4ToObI BBI3BATh KOATYIISIIIHIO
307151 ToTpeboBanoch 00aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xnopuaa xanus; B APYTyIO —
18,7 mn 0,001H pactBopa ¢ochara nHaTpus. Berumcnure mOpor KOarymasiud KakJIOTO
AIIEKTPOIIUTA.

OKHCAUTEIbHO-BOCCTAHOBHTEIbHBIE npoueccChl

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

Tecr Ne 1

1. OKHCIHUTENB — 3TO aTOM, MOJIEKYJIa WIIA HOH, KOTOPBIH ...
1) yBenMuHMBAET CBOKO CTEIICHb OKUCICHUS
2) TPHUHUMAET SJIEKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. TIporiecc BOCCTaHOBICHUS KMEET MECTO B Cliydae, KOrja ...
1) He#TpasbHBIC aTOMBI TPEBPAIIAIOTCS B TIOJIOKUTEIHHO-3aPSHKEHHBIC HOHBI
2) TOJOKUTEIBHBIN 3apsi/] HOHA YMEHBIIIACTCS



3) OTpHLATENBHBIH 3apsi/1 HOHA YBEIHYHBACTCSI
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHpoBaHus NPUHAMJIEHKHUT ...

1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBHTEIISIM OTHOCSITCS ...
1)  mertauibl, BOAOPO, YIIEpOI
2)  aKTHBHBIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOMAIINECS B CPEIHEH YaCTH TEPHOANICCKON CHCTEMBI
5. CterneHn OKUCIIEHUS KUCIOpOo/ia a) B BoZIe M 0) B MEPOKCH/IE BOJIOPOIa COOTBETCTBEHHO PaBHBI . ..
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanust B OBP, npoTekaronux B KHUCJIOW cpejie, BOCCTAaHABIUBAETCA JI0 ...
1)  karmona Mn?*
2)  MaHraHar-HoHa MnO,>—
3)  oxcupaa maprania (1) MnO
7. B peakuum, npotekaromiei mo cxeme Cr,Sz; + KNO3 =2 KyCrO4 + K;SO4 + NO okuciieHuo
MTOJIBEPTarOTCSI CICAYIONTUE SJICMCHTHI ...
1) asormcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 PHUIMEHTOB B peaKInu, MPUBEICHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3)35
9. Cymma ko3 dunmerron B peakin KMnO,4 + HC oy =2 ... paBHa
1) 30 2) 26 3)35

3J1eKTp0ngnqec1cne CHUCTEMBbI

B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHUCTEMBI»: IEPBOE, BTOpPOE M MATOE 3aJaHUA
olleHUBaIOTCs B 1 0asut; TpeThe U 4eTBepToe 3a1anusi— B 1,5 Oasuia; mecroe u cenpbmoe — B 2 Gasuia.

Tect Nel
1. DaexTpoaHBIN MOTEHITUAT ONIPEAEIISIOT M0 YPABHEHHUIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuyeckoro siemeHta MgIMgSO,||CuSO,|Cu mpu craHmapTHBIX
YCIIOBUSX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpoaykThl 00pa3yroTcsi Ha KaToJIe MPH JIEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) xucnopon
4. Ykaxute cyMMy KO3 GHUIIMEHTOB B YpaBHCHHUH dJICKTpOIn3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8



5. Kakas W3 IpHUBEICHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMH  MPOTEKaeT
CaMOTPOM3BOJIBLHO B MPSMOM HarpaBJIeHUH?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSO4+ Na—...
4) HCI+Cu—...
6. Bblunciure Maccy LMHKA, HOJYYEHHOTO IpH 3JEKTpoju3e Cyib(ara IUHKA, KOTOPBIN
npoBoAwIK B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. IlpuBemuTe CXEeMbl OHIIEKTPOAHBIX MPOIECCOB M MOJEKYIIPHOE YpaBHEHHE pEakiu,
HPOTEKAIOUICH MPH AIEKTPOXUMHYECKONH KOPpO3uH rambBaHonapsl Zn|M@ B CEpHOKHCION
cpexne. B orBete ykaxkure cymmy K03 (pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BreaynutopHasi caMmocTosiTesbHass paboTa 0OYUYaIOIMXCS OCYIIECTBIISIETCS B BUIC H3yUCHHS
JMTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3jieiy ¢ MpopaboTKoN MaTepuana; opOpMIICHHS OTYETOB IO
71a00PaTOPHBIM padOTaM U BBITOJIHCHHS JOMAITHUX 3a/IaHUH.

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

Jlomammuee 3aganue Ne 1
1o TeMe «XUMHYeCKasi TEPMOTUHAMHUKA»

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

3amaga Nel

Hus peakumn CHy ) + COy (np = 2 CO () + 2 H, () ompenennre BO3MOKHOE HalpaBlICHHE
CaMOITPOU3BOJILHOTO TEUYEHHUS PEAKLIMU MIPU CTAaHAAPTHBIX YCIOBUAX M IIpu Temneparype T = 927 °c,
€cli TeIrI0BOM 3((eKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEISAETCS
WIA TIOTJIOUIAETCS PHEpPrus B XOjA€ peakiuu; O) NpUUYMHY HAWJEHHOTO H3MEHEHMs SHTPOIUH.
PaccunraiiTe TemnepaTypy Hadana peakyH.

3amaga Ne2

Berancanre Termnosoit ¢ dext peakuun: CaCy o + 2 HoO(ry = Ca(OH), () + CoH; (), mone3yscek
CTaHJAPTHBIMH TEIUIOTaMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEMIOThHI BBIICIUTCS UIIH
MOTJIOTHTCS TpU oOpazoBanmu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKMM  YpaBHEHMSIM  paccuMTaiTe  TemioBod  3¢pdexkT  peakuuu:
Hy ) + COz ) = CO (y + H2 O(r). TepmoxuMuveckue ypaBHEHUS:

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

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

JlomamHee 3axanue Ne 2
I10 TEME ((Xl/[Ml/I‘leCKaﬂ KHHETHKAa)»

B nomammem 3agaHuu mo teMe «XWMHYECKas KMHETHKa»: MepBas 3ajava olleHuBaercs B 1,5
Oamna; Bropast — B 0,5 Ganna; TpeThs, 4eTBepTast u nstas — B 1 6am.



3amaua Nel
Peaknus mporekaer no ypasHenuro: Oz ) +2 CO = 2 CO; (. HavanbHble KOHLEHTpanuu
pearupyromux BemectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Monb/1. Bo ckoabko pa3 H3MEHHUTCS
CKOpOCTh mpsAMOU peakuuu, kornpa npopearupyeT 30% CO? Bo CkoIbKO pa3 U3MEHSTCS CKOPOCTH
IIPUMOM U OOpaTHOM peaKIiy, €CJIM YBEIUYUTh JaBJICHHE B CUCTEME B JIBa pa3a’
3amaua Ne2
[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYMHUT B PEAKIHIO IMpU
temnepatype 200 °C, ecin TEeMITepaTypHbIH KO3(PPHUIIMEHT CKOPOCTH PEaKkIuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh PEaKIUu?
3amaua Ne3
Haiinure HavanbHble KOHIIEHTPALIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + H (1), ecniu paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOIIUX BELIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.
3amaua Ned
Jus peaknuonnoit cucremsl: CO y + HyO oy = CO2 (y + Hy () HavanbHbIE KOHLEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n. OnpenenuTte KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBecHs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHLIEHTpAIUU PEareHTOB KOHCTAHTBI PABHOBECHS CIICAYIOIIMX PEAKIIUA:
Nz(r) +3 Hz(r) =2 NH3(T), AH =-922 x]JIx;
COz(r) +C (1) = 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, @ t Hz(r), AH =-41,1 kI x.
VYkaxuTe HanpaBiICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU MOHMKEHUH
TEMIIEPAaTyphbl, €CIH JaBJICHHE MOCTOSHHO, 0) MpH TMOBBIINICHUU [aBICHUS, €CIH TeMIepaTrypa
MMOCTOSIHHA.

Jlomaminee 3aganue Ne 3
no reme «PacTrBopb»

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

3amaua Nel

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

PaccuuraiiTe: a) MaccoByr OO0 BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLILHOCTB; T') TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B PaCTBOPE.

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIC W HAIMUMIIWTEC COKPAIICHHBIC HWOHHBIC YPaBHCHUSA peaKuHﬁ
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe MO JABa MOJIEKYJISIPHBIX YPABHEHUS PEAKIUH K CICTYIOIIUM HOHHBIM:

Ba®* + CrO,~ — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn** + H,S



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

3amaga NeS

Kakue u3 ciemyromux coseit moasepratorcs ruaponusy: NapSiOs. Cu(NOs),. KBr? CocraBbTe
HOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHMs THAPOJIM3a COOTBETCTBYMomUX cosed. Kakoe 3nauenue pH (<
Win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

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

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

B nomamneM 3amanmu 1mo TeMe «OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC IPOLIECCHI»: IepBas
3a/ava orieHuBaetcs B 1,5 6anna; Bropas — B 2,5 6amia; Tpetbst — B 1 6ait.

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

VYKaxuTe TUN KaXXI0H peaklvu.

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

HJ + H;POs — J, + H3PO3 + H,O

HNO, — HNOs; + NO + H,0

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

NH;ReO, + H, — Re + NH3; + H,0

KBrO — O, + KBr

3amaga No2

CocTaBbTe YpaBHEHHUS OKHUCITUTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIINH:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,0g + NaOH —

Bi,O; + C —

Mg + HNO3 (pas6) —

3agaga Ne3

Jlausl 7B OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mapel: KNO;, KNOjs; u Pb(NOs);, PbO..
[Tonp3ysich TaOMUICH CTAaHIAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIIHAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peaknuud B ykazanHod cpeme (HNO;3). Paccuwmraiite 3HaueHHe
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

Jlomamuee 3axanue Ne 5
10 TeMe «DJIeKTPOXUMHUYEeCKHe CHCTEeMbD)

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

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

ypaBHEHHE TOKOOOpa3yIoIlel peakiiy, MPOTEKaIoIield Mpu paboTe raJbBaHUYECKOTO JIIEMEHTA
Co/Co(NOs); // AI(NOg3)s/Al. Paccumnraiite DJIC (E) raipBaHHYECKOro 3JIEMEHTA MPHU CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIMAJ aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUMUTANTE KOHICHTPAIIUIO
KaTHOHOB METajyla B KAaTOJAHOM pacTBope, mnpu kotopoir DJIC raibBaHHYECKOTO 3JEMEHTa
ymenbmutcs Ha 0,02B.



3amaga Ne2
IIpuBenure

CXCMBI

JJIEKTPOJHBIX IIPOLIECCOB M MOJICKYJSIDHBIE YPaBHEHUs pPEAKLUU,

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

BJIA’JKHOM BO3YXC.

OmnpenenuTe yObUTb MacChl aHOAA MPH KOPPO3UHM B KHCJIOH cpeae 3a 20 MUH, €ClIM CKOPOCTb
koppo3uu cocraBuina 0,01 r/y.

3amaga Ne3

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

a) pacrmaBa NaOH;
0) pactBopa CoSOqy,
Bbruuciure (GakTHUecKoe KOJMYECTBO MeETajlla, MOJYYCHHOTO Ha KAaToJe TPHU DIICKTPOIIH3E

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

BapuaHnT nomMamHei KOHTPOJILHON padoThI

BAPHUAHT Ne 1

CHUCTEMA 3JIECMCHTOB
CTPOEHUE aTOMA

TEMA 3AJIAHUE
3aganue 1. OkoHYaHME SJIEKTPOHHOU (POPMYIBI ....65°6p" . Ykaxute
MOJIOKEHUE DJIEMEHTa B IEPUOAMYECKON CHCTEME: TIEepUoi, TpYIIILY,
Tema 1. MOATPYMIY, Ha3BaTh 3MeMeHT. COCTaBbTE JIEKTPOHHYIO (popMyTy aToMa
IMepuoguueckas AJEMEHTA. YKaXUTE 3JIEKTPOHHOE CEMEMCTBO, META/UI WM HEMETAJI.

CocraBpTe 3NEKTpOHHO-Tpaduyeckyro (opmyny A yKa3aHHBIX
AJIEKTPOHOB B HOPMAJILHOM COCTOSTHUHU.
3aganue 2. VYkazaThb Bce KBaHTOBbIE 4HCIA [UIsl DJIEKTPOHOB,

OTBEUAIONIUX CJICAYIOMICH AICKTPOHHOU (hopMyIie 5p6

Tema 2.
Kuciaorno-ocHoBHbIe
CBOJCTBA BelIeCTB

3ana1me. CocraBbTe YpaBHCHU peaKL{Hﬁ, IIPpH IIOMOIIKU KOTOPBIX MOYKHO
OCYIICCTBUTL CICAYIOINE NMPEBPALICHUA
Zn — ZnO — ZnCl, — Zn(OH),—~>Na,[Zn(OH),4]

Bapanme 1. {na peakuun FesOusx + Hyr = 3Fe0y + HOr ompenemure
BO3MOJKHOE HANpaBJICHHE CAMOIPOW3BOJIBHOIO TEUEHWSI PEAKLIUH IpU
CTaHJapTHBIX YCJIOBUAX W NpU Temmeparype t =1227°C, ecim TeruoBoii

Tema 3. 3(deKT 10 3aJaHHOI TeMIepaTypbl HE U3MEHHTCS.
Xumuyeckast VKkakuTe: a) BBIICISICTCS WM TOTIOMAeTCs SHEPrusi B XOAC PeaKlny, 0)
TE€PMOAHUHAMHUKA MPUYMHY HAWJIEHHOTO WM3MEHEHMs SHTpOIMH. Paccunraiite Temmeparypy, npu
KOTOPOH yCTaHABIIMBAETCS pABHOBECHE U TIPOUCXOIUT cMeHa 3HaKa AG.
3aganue 2. Bprumciire TermoBoit addexr peaximm 3FesOsny + 8Alk) =
4A1LO3Kk) + 9Fek), TONB3YSCh CTAHIAPTHBIMM SHTAIBIMAMH OOPa3OBAHM
pearupyronx BemecTB (mpuiokeHre 3). CKOJIbKO TEIUIOTHI BBIIEIUTCS
(moryotuTcst) pu 00pa3oBaHUM BelliecTBa Fe B kommdectse 56 1?7
3aganue 1. TemneparypHbiii ko3pduiment peakuuu paBeH 2,5. Kak
Tema 4. MU3MEHUTCS CKOPOCTh PEAKLUU: a) IPU MOBBIIMIEHUN TeMneparypsl oT 60
XuMH4yecKas 10 100°C; 6) npu oxJaxkaeHUH peakinoHHoU cmecu oT 50 o 30°C?
KHHETHKa 1 3apanme 2. /lnsa oopatumoit peakimu Fe3Ouk) + Hypy = 3FeOy + HO
XHMHYecKoe 3aMUIINATE BbIpa)KeHNE KOHCTaHThI paBHOBecus AHC, xJlx =+ 69,8.
paBHOBecHe [TpenyioxxuTe criocoObl yBEINYEHUsI KOHIIEHTPALIUH TPOAYKTOB PEAKIIMH.

Tema S. PacTtBopbl

3ananme 1. B 180 M Boas! pactBopeno 20 r cynbhaTa Mapratua.
[Tomyuwmicst pactBop mioTHOCTHIO 1,101 /M. Beraucnure MossipHYTO,
HOPMAaJIbHYIO, MOJISUIbHYIO KOHLIEHTPALMHA U MacCOBYIO JOJIIO
PacTBOPEHHOI'O BEUIECTBA.

3aganue 2. CocTraBbTe MOJIEKYJIIPHBIE U HOHHO-MOJIEKYJISIPHBIE
YpaBHEHUS PEaKlMii B3aNMOJEHCTBHSI B paCTBOPaxX MEXY:




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

NH;OH u MnC|2; H.SO,4 u Ba(OH)z.
3aganme 3. CocTaBbTE€ HMOHHO-MOJICKYJISIDHBIE M MOJICKYJISIPHBIE
ypaBHeHust ruaponusa cojieir NaySiOs, ShCls, Rb,SO,4. Kakoe 3HaucHue
pH (>7, <7) uMer0T pacTBOPBI TUX COJICH?

OKHCINTEIbHO- YPAaBHCHUAX, YKAXKUTC OKUCIIUTCIIb U BOCCTAHOBUTCIIb, HAITMIIIUTC

BOCCTAHOBHUTEC/IbHBIC | DJICKTPOHHBIC YPABHCHUA IMTPOLECCCOB OKUCICHUA U BOCCTAHOBJICHUA
CBOMCTBAa BelleCTB H3;PO3; + KMnO,4 + H,SO,4 = H3PO,4 + MnSO4 + Ko,SO4 + H,O

Tema 6. 3aganue. MeTo0M 3JEKTPOHHOTO OasiaHca mooepuTe KodpPHUIUEHTH B

CuSO4 + H3PO, + H,O = CuH + H3PO4 + H,SO4

DyieKTpoXuMHUYeckue | Zn U Ag , IOrpyKEHHBIX B PACTBOPBI UX COJIEH C KOHLUEHTpaIMed HOHOB

3ananue 1. /{5 rampBaHYECKOT0 3JIEMEHTa, 00pa30BaHHOTO
Tema 7. JIaCTUHAMHU U3 METAJIOB

CUCTEMBI METaJIOB

A™ =0,01u B™ =0,05

1) cocraBbTE CXEMY rajibBAHUYECKOTO DJICMEHTA;

2) HaNWIIUTE YPaBHEHHs 3JIEKTPOJHBIX IMPOLIECCOB M TOKOOOPa3ykoleit
peaximm;

3) paccuuTaiiTe AMEKTPOABIKYIIYIO CHUITY TaIbBAHUYECKOTO AJICMEHTA.
3aganue 2. CocraBbTe ypaBHEHUS 3JIEKTPOIHBIX IPOLECCOB (aHOJ
MHEPTHBII) U MOJIEKYJIIPHOE YPaBHEHUE peaKIK, IPOXOasillel mpu
AIIEKTPOJIM3E PacIlIaBa WK pacTBopa aekrponuta pacmias CaCly
Beruucnure Maccy Metasuia BbIISIUBLIETOCs Ha KaTo/€, €CIH
AJIEKTPOJIN3 MPOBO WM TipH cuiie Toka A =10,0. B TeueHue BpeMern = 2,5
4.Brixon mertamia o Toky Bt cocraBun  98%.

3aganue 3. CocraBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOIIECCOB U
MOJIEKYJISIPHOE YpaBHEHHE PEaKLUH, IPOTEKAoLIel Ipu
AIIEKTPOXUMHUYECKON KOPPO3UH rasibBaHonapel: Pb - Sn

a) B KUCIIOH cpene;

0) B aTMOc(epe BIaKHOTO BO3AYXA.

Sk~ wdE

™=

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «XuMHYecKas TePMOANHAMHUKA»

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHITHE CUCTEMBI, BUJIBI CHCTEM.
TepMoanHaMuyeckue napaMeTpsbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Padora. Terutora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNUS KaK (YHKLUS COCTOSHUS CUCTEMbI. DHTANbIINS 00pa30BaHMs BELIECTBA.
TemoBoit >pdext xumuueckoil peakuuu. DakTopbl, BIKAIOINIME HA TEIUIOBOM A(¢eKT
XUMHUYECKON PEaKIHH.

Tepmoxumust. 3axoH ['ecca.

CnenctBus U3 3akoHa ['ecca.

OHTpoMNUs KaK GYHKIHS COCTOSHUS CUCTEMBI.

Bropoii 3ak0H TEpMOAVHAMUKH.

Tpetnii 3aKOH TEPMOIMHAMHUKHU.

Oueprus ['u66ca.

Hanpapnenue caMonpou3BOJIbHOTO MPOTEKAHNUS XUMHUUECKUX PEaKIIUM.

KOHTpOJIl)Hble BOIIPOCHI IO TEME «XuMHuUYeckass KHHETHKA»
XuMHudecKass KHHETHKa. CKOpOCTB XHUMHYICCKOM pP€aKu U METOJBI €€ PECTYJIUPOBAHUSA.

BnusiHre KOHIIEHTpAlMU Ha CKOPOCTh XUMHUECKON PEeaKluu (3aKOH JAEHCTBYIOLIMX Macce).
Bnusinue temnepatypsl Ha cKOpocTh xumuueckoi peakiuu. [Ipasuno Baut — ['odda.
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Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopust nepexogHOTO KOMIUIEKCA. DHEPreTUYEeCcKas Juarpamma.
KpuBas Maxkcsemia — bonsiimana. DHepreTudeckuii 6apnep.
Karanutruueckue cuctemsl.

Biistnue xaranusaropa Ha CKOPOCTb XMMUYECKON PEAKIUU.
["'oMOreHHbIi ¥ TeTepOreHHbIA KaTalus.

KonebarenbHble peakuuu.

Xumuyeckoe paBHoBecre. OOpaTuMble U HEOOPATUMBIE PEAKIIUU.
KoHcTaHTa XMMHUYECKOrO paBHOBECHS.

Cwmemenne xumudeckoro pasHoBecus. [Ipunnun Jle-Illarense.
BiusiHMe KOHIIEHTpALMH, JABJIECHUS U TEMIIEPaTyphbI.

®a30BbIE pABHOBECHS.

@dazoBble AUArpaMMBbl 1J11 OJHOKOMIIOHEHTHBIX CUCTEM.

KonTposbHble Bopockl 1o TeMe «PacTBopbpy

[lonsiTue pactBopa. PactBopuMocTs BeniecTBa. PactBopumocTs rasa.

PactBoprl. CriocoObl BBIpaKEHUS KOHIIEHTPAIIMM PAaCTBOPOB (MaccoBasi JOJiA, MOJISIpHAs
KOHIIEHTpAIUs1, MOJISIPHAs KOHIIEHTPALKs SKBUBAJICHTa, MOJIbHAS JIOJIS, TUTP).

Konnurarusasle cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

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

OcmMmoc. Ocmotrueckoe napieHrne. Cxema 0CMOMETpA.

KuciioTHO-0CHOBHBIE B3aMMOJICHCTBHS BEIIECTB.

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

Hucconmanusi KUCJIOT, OCHOBAaHUM M COJEH C TOYKH 3pEHUS HMOHHOW TEOpHUH AppeHuyca
(mpumepsr).

Crenenp aucconuanyy. CUIbHBIE U CJ1a0bI€ AJIEKTPOJIUTHL.

Hucconnanus cnadbix 3neKkTponnToB. KoHcTaHTa AMCcCcOnMaIug.

3akoH pazbasieHus OcTBaibia.

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

ITpon3BeneHne pacTBOPUMOCTH.

HonHnoe npousseneHue BoAbl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKa3aTEeNH.

I'upponus comeit. TUIBI TUAPOIN3A COJIEH.

KonnuecTBeHHBIE XapaKTEPUCTUKH MPOLIecca THIPOIH3a.

@DakTOopBl, BAUAIOIIUE HA TPOLIECC THAPOIH3A.

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcnble CUCTEMBbD)

I'ereporennsle cmecH. JluciepcHbIE CUCTEMBI.
HucnepcHocts. Knaccudukanuu aucrnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInodguisHbe 1 110(OOHBIE KOJIOUIBI.
Crioco0b! nostyueHus KOJUIOUJHBIX PACTBOPOB.

CrpoeHre KOJTOUTHBIX YacTHLl.

IIpaBuno dasuca — [leckona.

Y CTONYMBOCTD KOMIOUAHBIX cucTeM. CTaOMIIN3aTOpPHI.
Koarymsiuust nuo@uiibHbIX U JIHOGOOHBIX KOJTOUIOB.
CenumeHTanus KOJUIOUIOB.

Koarymsanust KOJTOMAHBIX paCTBOPOB JIEKTPOIUTAMHU.
[TpaBuno Hlynsue — [Napau. Koarynaupyromas ciocoOHOCTb.
OnTHyeckre CBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJJIOUHBIX PACTBOPOB.
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KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE
MPOLECCHI»

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

Baxxueiiye oKuciIuTean 1 BOCCTAHOBUTEIH.

Turbl OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUi (TIPUMEPHI).
OKHCITUTENIbHO-BOCCTAHOBUTEBHBIHM TOTEHIIUAI.

VYpaBuenue HepHcra.

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

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «JJIeKTPOXUMHYeCKHEe CHCTEMbI»

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

DNEeKTPOABMKYIIAsl CUJIa TaJlbBAHUYECKOIO AIEMEHTA.

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

Ypasuenue Hepucra.

DEeKTPON3 pacjiaBoB U pacTBOpoB. KaToaHble M aHOAHBIE IIPOLIECCHI.

O6benunenHsbiit 3akoH @apazes. Beixoa 1o TOKy.

Koppo3zus meramios. Knaccudukanms KOppo3nOHHBIX MPOLIECCOB.

Xumuueckasi KOpposusi.

DNEeKTpOXUMHUECKass KOppo3us. AHOAHOE OKHUCIIEHHWE MeTajllla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCITUTES.

[Ipumepsl KOPPO3UU B KUCIIOH cpefie U aTMOC(PEPHOM KOPPO3UH.

CKopocTb KOppo3uH.

3amuTa METauioB OT KOPPO3HUHU.

3alUTHBIE TOKPBITHS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

XVMHYECKNE UCTOYHUKH TOKA. |'albBaHUUECKHUI 2IIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XVMMHYECKNE UCTOYHUKH TOKA. TOIIMBHBIE JIEMEHTHI.

7. OueHOYHBIE CPEACTBA AJIsl POBEACHUs POMEKYTOYHOM aTTeCTALMHI
[IpomexyTouHass  aTTecTallds UMEET  LEJIbI0  ONPENEIUTh  CTENeHb  JOCTHUKCHHS

3aIlJTaHUPOBAHHBIX PE3YJILTATOB O6y‘IeHI/I5{ MO JUCHUIIIIMHE 3a OHpe,[[eJ'IeHHHﬁ nepnon 06y‘leHI/I}I.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHHUs] W OLICHOYHBIC CpPeACTBA JJsi IPOBeJCHUs!

NPOMEKYTOYHOM aTTeCTALMH:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OK-1
CIIOCOOHOCTBIO K

a6CTpaKTHOMy MBIINIJICHUIO, aHAJIU3Y, CHHTC3Y

3HaTh

- OCHOBBl  JIOTHKH,  HOPMBEI
KPUTHYECKOTO  IMOAX01a,  (OPMBI
aHaIN3a;

- MeTO/bl a0CTPAKTHOTO MBIIICHHS
IIPY YCTaHOBJICHUH UCTUHBI;

- METOJBl HAy4YHOTO HCCIIECIOBaHHS
myTéM MBICIIEHHOTO pacuJICHEHUS
o0BbeKTa (aHamu3) U MyTEM U3yUeHUs
npeaMera B €ro  IEJIOCTHOCTH,
€IMHCTBE €ro YacTei (CUHTE3)

Ilepeuens meopemuueckux 60npocos

1. OcHOBHBIE METOBI XMMUYECKOIO aHAJIHN3a.

2. OcHOBHBIC TPUOOPHI ¥ 00OPYIOBAHUE TSI XUMHUYECKOTO aHAIN3a BEIIECTB.
3. MeToauku nMpoBeAeHUs ONbITOB. [IpaBuiia TEXHUKH O€30MaCHOCTH.




VYmeTb

- aJIeKBaTHO BOCIIPUHUMATh
uH(POPMAIINIO, JIOTUYECKH BEpHO,
apryMEHTHPOBAaHO U SICHO CTPOUTH
YCTHYIO U TICBMEHHYIO PEUb;

- C WCIOJb30BAaHHEM METOJIOB
aOCTPaKTHOTO MBIIUICHHS, aHAIM3a
u CHHTE3a aHAJIM3UPOBATH
aJIbTepHATHBHBIE BapHUaHTHI
PELICHUS HCCIIEI0BATENILCKUX 33/1a4

Ilpumepnvle npakmuyeckue 3a0anus

1. OnpenenuTh ¢ KaKUMH M3 YKa3aHHBIX HI)KE BEIIECTB MOXKET B3aUMOJICHCTBOBATH PAacTBOP
THJIPOKCHIa Kallusi: MOAOBOAOpOAHAas Kuciora, xjaopua meau (II), oxcua yrmepoma (IV), okcun
ceunna (Il), ruapokcun amoMuHUs, TUIPOKCUI aMMOHUsA. COCTaBbTE€ YpPaBHEHHSI BO3MOKHBIX
peaxiuii B MOJIEKYJIIPHOM U MOHHO-MOJIEKYIJIIpHOH (hopmax.

2. Ompenenure BO3MOXHOCTH BOCCTAHOBJICHHMs OKcuaa sxeneza FezO, yriepomom mpu
cTaHAapTHbIX yciaoBusx u temneparype 1100 K. Peaknus Boccranonenus FezO4: FesOy) +4C ) =
= SFE(K) + 4CO(F)

3. TemneparypHbiii kKoddduimeHT peakuuu paBeH 2,5. Kak U3MEHUTCS CKOPOCTh PEaKIUU: a)
1pu noBblieHnu TemnepaTtypsl oT 60 1o 100°C; 6) npu oxnakaeHUH peaKMoOHHOM cmecH oT 50 1o
30°C?

4. Tns oopatumoit peakuun Fez0yk) + Hyry = 3FeO) + HoO(r 3anuiure BolpakeHHe KOHCTAHThI
paBHoBecust AH°, k/bx = + 69,8. [lpennoxxute crnocoObl yBeNTUYEHHUS KOHIICHTPAIUU MPOIYKTOB
peaKkIuu.

5. [lpym mnpokanuBaHMM METAJUIMYECKOTO THTaHa oOpasyercs Oenblii MOPOIIOK, KOTOPBIN
pacTBOpsieTCST B KOHIEHTPUPOBAHHOW CEPHOM KHUCJIOTE€ U CIUIABJSIETCS CO IIeNoYblo. YTo
npecTaBisier coboit 3To coequHenne? Hamummmre ypaBHEHUS BCEX YKa3aHHBIX PEaKIUil.

6. CkoJIbKO MUJUTIUTPOB 96%-HOro pacTBOpa CEpPHON KHCIOTHI C IUIOTHOCTBHIO 1,84 r/mi
notpedyetcs s npurorosienus 2 1 0,25M pactBopa?

7. Kakme BemecTBA W B KaKOM KOJIMUECTBE BBIIETATCA mnpu mnpoxoxaeHuu 48250 Ki
anekTpudecTBa uepe3 pactBop xyopunaa Mmaprania (11)? CocrtaBeTe cxemy 3J€KTposim3a 3TOTO
pacTBopa.

8. AmoMuHuH ckiienaH ¢ Meabto. Kakoi u3 meramioB OyneT KOppoAHpOBaTh B Cpelie CepHOH
KHCJIOTHI M aTMocdepe BIakHOro Bo3ayxa? CocTaBbTe CXEMBbI AEKTPOXUMHUYECKON KOPPO3HH.




Bnaners - HaBBIKAMHM IIOCTAHOBKH IICJIH, Ilpumepnsle npaxmuyeckue 3a0aHUA:
CIOCOOHOCTBIO B YCTHOH W IIpoBecTn aHaIU3 BIUSHUSA KOHIICHTPALUKA HA CKOPOCTh XUMUYECKOW peaKkIuu
MMMCHEMEHHOMI peun nmoruuecku | NaS,03 + HSO4 = S + SO, + NaSO4 + HO mo skcnepumeHTanbHBIM AaHHBIM. [IpoBecTn
0OpPMUTH pe3yNIbTATHI MBIIIIICHUS; | 00pabOTKY TOJNYYEHHBIX JIAHHBIX C HCIOJH30BAHHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
- IEJOCTHOM CHCTEMOW HaBBIKOB | TEXHOJIOTHI. Pe3ynbTaThl ONTOB MPEACTaBUTh B BUJIEC TAOIHIIH 1.
WCIIOJIb30BAHUS abCTpPaKTHOTO Tabmuna 1
MBIIJICHUS TIPH PEIICHUH TPo0eMm, Howmep O0BeM, Mt Konuenrpanus Bpewms Ckopoctb
BO3HUKAIOIIMX TPH  BBIIOJHCHUU onbita | NaS,0;3 H,O H,SO4 Na,S,03, 102 | nosiBnenus peakuuu, 102,
HCCIIEI0BATEIbCKUX pabor, MOJIB/JT MYTH, C !
HaBBIKAMM  OTCTaMBaHHSA  CBOEH 1 1 7 2 1,3
TOYKH 3pEHUA 2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5
ITo nanHBIM TaGIUIEI 1 TOCTPOUTH TpaHK 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT KOHIIEHTPAIIH
THOCY/Ib(aTa HATPUs, OTIOKUB Ha ocu adciucc koHmeHtpanuio Na,S;0Os3, a Ha ocw opaAMHAT —
CKOPOCTh PEaKITUH.
Crenath BBIBOJI O 3aBUCIMOCTH CKOPOCTH PEAKITUU OT KOHIICHTPAIIUN THOCYIh(haTa HaTPHSL.
OIIK-4

TOTOBHOCTBIO C €CTECTBEHHOHAYUYHBIX MO3ULIMH OLIEHUBATh CTPOCHHE, XMMUYECKUI U MUHEPAJIbHBIM COCTaB 36MHOM KOpBI, MOP(HOJIOTrHUECKUE 0COOECHHOCTH
U TEHETUYECKHE THUIbl MECTOPOKIEHUI TBEPIbIX TIOJE3HBIX HCKOMAEMbIX IpPU PEIIEHUU 3aJad 10 pPAlMOHAIBHOMY M KOMIUIEKCHOMY OCBOEHHIO
re€OpPECYPCHOI0 NOTEHIIMAIA HEAP

3HaTh

- OCHOBHBIE€ XHMHUYECKHE MOHSITHS,
I0JIO’KEHHUS U 3aKOHBI,

- COBpPEMEHHbIE  HaIlpaBJICHUS
Pa3sBUTHSI HAYYHBIX TEOPHIA;

- METOAbl  TEOPETHYECKOTO U
AKCIIEPUMEHTAIBHOTO UCCIIETOBaHUS
B 00J1aCTH XMUMUU TPUMEHHUTEIBHO K
npodecCHOHATIBLHOMN J1eATeNbHOCTH

Ilepeuens meopemuueckux 6onpocos:

1. OcHOBBl XMMHYECKOH TEPMOAMHAMHUKU: CHCTEMa, TEPMOJUHAMUYECKHE MapaMeTphl
CUCTEMBI, YHKIIMH COCTOSIHUS CUCTEMBI. [1epBbIil 3aKOH TEpMOIMHAMUKHY.

DHepreTuka XMMMUYECKUX MPOLIECCOB.

OHranbnus. 3akoH I'ecca U cieAcTBUS U3 HETO.

OHntponus. YpasHeHue bonbliMana. BTopoii u TpeTnii 3aKOHbI TEPMOJMHAMUKHU.

Ouneprus ['n66ca. HampaBneHus XMMHYECKHUX MPOIIECCOB.

Xumuueckass kuHeTHkKa. CKOpocTh XuMu4eckoi peakuuu. CpenHss U UCTUHHAs CKOPOCTH
peaxkunu. Kunerndeckas kpupasi.

CKOpoCTbh peakuy U METOIbI €€ PETYJINPOBAHMUS.

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

9. DHeprus akTHBallMU. AKTHUBHPOBAHHBIN KOMIUIEKC. YpaBHEHHE AppeHuyca.

Sk wn

o N




10. Katanu3aTtopsl ¥ KaTATMTHYECKUE CUCTEMBI. | OMOTEHHBIN KaTalln3.

11. Karanu3aTopbl ¥ KaTaJIUTUYECKHUE CUCTEMBI. [ €TepOreHHbIN KaTaius.

12. Xumuyeckoe paBHoBecHe. KOHCTaHTa XMMHYECKOTO PaBHOBECHSI.

13. Cmemenue xumuueckoro paBHoBecus. [punmumn Jle [aTense.

14. PactBopbl. CriocoObl BeIpaKeHHsI KOHLIEHTPALIUK PACTBOPOB.

15. PactBopsb! 35ekTpoauToB. CTENeHb U KOHCTAHTa 3JIEKTPOIMTUYECKON TuccCoUMaluu. 3aKoH
pa3basnenus OcTBaib/a.

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

17. PactBopumocTs. [Ipou3BeneHune pacTBOPUMOCTU. YcCiOBHE OOpa3oBaHHUs M PAaCTBOPEHUS
OCaJIKOB.

18. uccouuanus Boasl. MonHoe nmpousBeaenue Boabl. pH.

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

20. Jlucnepcubie cuctembl. Knaccudukanus. JinodpunsHbie ¥ TM0(HOOHBIE KOJITOUIBI.

21. CtpoeHue KOJUTOUTHBIX YaCTHII.

22. Koarynsiusi KOJUIOUIHBIX PAaCTBOPOB.

23. OKHUCIUTENBHO-BOCCTAHOBHUTEIBHBIE CBOMCTBA BemecTB. Kiaccudukanus OKHCIHTEIHHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUH.

24. DNeKTPOXUMUYECKUE CUCTEMBI. 3aKoHbl Dapajes. DIIeKTPOTHBIN TOTCHITHAI.

25. N'anpBaHnYeckmii 3emMeHT Jlanusis SAxkoou.

26. DIEKTPOXUMHUYECKNE CUCTEMBI: 3JICKTPOJIN3 pacIuiaBoB. [IpuMeHeHue a1eKTpom3a.

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

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

YMmern

- ONIPENeNsTh XUMUYECKHH COCTaB U
CTpOCHHE OOBEKTOB OKpYIKAIOIIEH

Cpensl;

- pemarb  pacuyeTHble  3aJauu
MIPUMEHUTENBHO K MaTepHary
IIPOTrPaMMBl;

- TPOrHO3UPOBATH  BO3MOXKHOCTH
IIPOTEKAHUS CaMOIIPOU3BOJIBHBIX
IIPOLIECCOB B Pa3IMYHbIX

XUMHUYCCKUX CUCTEMAX

Ilpumepnvle npakmuueckue 3a0anua:

1. HammcaTh SJE€KTpOHHBIC YPAaBHEHHUS SJEKTPOTHBIX IMPOIECCOB, YpaBHEHHE CyMMapHOW
TOKOOOpa3yrouiei peakuuu, BeMUCIUTh JJIC raJpBaHMYECKOro 3JIEMEHTA, €ClIM KOHLEHTpaluu
MOHOB METAJJIOB PaBHBI: [A|3+]=O,001 MOJIB/I, [C02+]=0,1 MOJIB/II.

2. Hammucatb MOHHBIE ¥ MOJIEKYJISIpHBIE ypaBHeHHS peakiuii ruapoinu3a coieid: KsPOys; NaSOy;
ZnC|2.

3. 3aKOHUYUTH YpaBHEHUs peakLUii, HalK1CcaB X B MOJIEKYJISPHONU U MOHHOM popmax:

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

4. B 2 1 pactBopa ruapokcuna kaiubius coxepxutcs 478,8 r Ca(OH),. [InmotHOCTE pacTBOpa
1,14 r/mn. Paccunraiite: w(Ca(OH)); Cym; Cox; Cny N(Ca(OH)2) u N (H20); T.

5. CocraBbTe YpaBHEHHs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NaySO3 + H,O —.




6. HamucaTh 3JEKTpOHHBIE YpPAaBHEHHUS DJIEKTPOJHBIX MPOILECCOB, YpPAaBHEHHWE CYMMAapHOM
TOKOOOpa3yromiel peakuuu, BeIYUCIUTh DJ[C rallbBAHMYECKOTO AJIEMEHTa, €CIM KOHIIEHTPAlUU
HMOHOB METAJJIOB PABHBI: [Mn2+]=O,Ol MOJTB/JI, [Au3+]=O,1 MOJIB/JI.

7. 3aKOHUNTH YpaBHEHHs PEaKIHMii, HAMMCAB UX B MOJICKYJIAPHON M HOHHOM (hopmax:

NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO4 —.

8. HammcaTh ypaBHEHUS peakluii THAPOJIM3a B MOJIEKYIipHOM B HoHHOM Buje: Aly(SO,)3, KCI,
Na,SOs.

9. HamucaTtp »J€KTpOHHBIC YPaBHEHHS 3JIEKTPOJHBIX MPOIECCOB, ypaBHEHHE CYyMMAapHOM
TOKOOOpa3yroleil peakuuu, BoIYUCIUTh, DJ[C raJbBaHUYECKOTO 3JIEMEHTa, €CIM KOHLEHTpPaluu
WOHOB METAJJIOB PABHBI: [Zn2+]=0,01 Moib/1, [Cu*]=1,0 Moub/.

10. Cynbdar amromunus maccoir 36,4 r pactBopuian B 100 r Boabl. IOTHOCTE MOTYy4eHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hamucarh 51eKTpOHHBIE YpaBHEHHUS JJIEKTPOAHBIX IPOIECCOB, ypaBHEHHUE CYMMAapHOMN
TOKOOOpa3yromel peaknuu, BeIMUCIUTL DJ[C rallbBAHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
HOHOB METAJJIOB PABHBI: [Mn2+]=0,01 mouw/11, [AgT]=1,0 Mos/11.

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

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

13. Onpenenure TepPMOJMHAMUYECKYIO BO3MOXKHOCTB IpoTekanus peakuuu CaOgy + 2 Cg =
= CaC; () + CO(r), AH; = 460 x>k ipu CTaHIApTHBIX yCIOBHAX. Paccuuraiite Temneparypy Havyaa
peakiuu, ecau  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCy)= 70 Jx/mons-K;
S(CO)=197 Ix/mons-K.

14. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINNA:

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

15. Onpenennte TepPMOIMHAMUYECKYIO0 BO3MOXHOCTB npoTekanus peakiuu 2 Cly ) + 2 HO(
=4 HClyy + Oz (1, AH; = 115,6 x/I)k npu cTaHIApTHBIX YCIOBHsAX. Paccumraiite TemnepaTypy
navana peakuuu, eciau S(Cl)=223 Jx/mons-K; S(H,0)=189 JIxx/mons K; S(HCl)= 187 Ix/mons-K;
S(02)=205 Tx/moinb K.

16. Hamucatp ypaBHEHHsI peakiiiii rHaposn3a B MosieKysipHoM U noHHoM Buje: CrCls, NaNOs,
K,CO:s.

17. CocraBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI:

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

18. I'omoreHHas peakius HporekaeT mo ypaBHeHHo Hy oy + Ly = 2 Hly). Hauvanpnas
KOHI[eHTpalusi Bojxopoaa 2,1 mons/n, uoma 1,5 monp/n. Bo CKONMbKO pa3 M3MEHHUTCS CKOPOCTh
peaxuuu, koraa npopearupyet 30% Bonopoxaa?

19. B 640 mi Bosel pactBopmiin 160 r xstopuaa xenesa (I11). [InoTHOCT MosTyueHHOTO pacTBOpa




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

20. Onpenenurte TEPMOJUHAMHUYECKYIO BO3MOXHOCTh IpoTeKaHUs peakiuu CS; ) +3 Oyp=
=CO; () + 2 SO; (), AH, = -1075 x/Ix npu craHmapTHbIX ycioBusx. Paccuuraiite Temmneparypy
Havana peakuuu, eciiu S(CS,)=151 Jx/monb-K; S(02)=205 Ix/mons K; S(CO,)= 213 Jx/monb-K;
S(S0,)=248 JTxx/moab-K.

21. Peaxkuus uner no ypaBHeHuto: 2 Hy )y + Sy ) = 2 HyS). HauanbHas koHIEHTparus
BOJIOPOJIa 2 MOJIB/J, cephl 1,5 Mojb/n. OnpeneanTe BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh Peakuu K
MOMEHTY, Korjaa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Ompenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTD MPOTEKaHUsA peakuu 2 ZNS (o + 3 Oy =
=2 7Zn0 (y + 2 SO, (1, AH; = -890 kI npu cTaHIapTHBIX ycioBusaX. PaccuuTaiite TemmnepaTypy
Hauana peakiun, eciu S(ZnS)=58 Ix/monb K; S(02)=205 Ix/mons K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 JTxx/monbK.

23. HauasipHble KOHIIEHTpAlMK UCXOAHBIX BeuecTB B peakuuu: 2 SO, ) + O, () = 2 SO3 () Obun
pasusbl 1,8 monb/nm SO, 1 2,4 Monb/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,
korna npopearupyet 0,8 monb/n SO,?

24. B pactBope optodochoproit kuciaotel maccoir 1200 r m mnotHocThio 1,153 /M
coaepxutcs 312 r H3PO,. Paccuuraiite: o(H3PO,); Cy; Cox; Cmy N(H3PO4) 1 N (H,0); T.

Bnaners

- HaBBIKAMH MPUMECHEHHS OCHOBHBIX
XAMHYECKHAX 3aKOHOB B
npodeccnoHaNbHOM e TeNbHOCTH;

- MPAKTUICCKIMHI HaBBIKAMU
TEOPETUIECKOTO 51
IKCIIEPUMEHTAIILHOTO HCCIICIOBAHUS
B 00JIACTH XUMUHU

Ilpumepnvie npakmuyeckue 3a0anun:

1. Jlnsa peakumu CHy ) + CO; ) = 2 CO () + 2 Hy (1) onpeniennte BO3MOXKHOE HAIIPABICHUE
CaMONPOM3BOJILHOTO TEUYEHMs PEAKLUUU IpH CTAaHJApTHBIX YCIOBUSAX W MpH  Temmeparype T
=927°C, eciu TemoBoii 5 GEKT PeaKIui 10 3aJAHHON TEMITEPaTypPhl He H3MEHHTCA. YKakKHuTe: a)
BBIJICJIIETCSl WIIM TIOTJIOLIAETCS SHEpPrus B XOJE peakuuu; 0) MpUYMHY HAWJEHHOTO W3MEHEHHs
sHTponuu. Paccunraiite TemnepaTypy Hadajaa peaKkiuu.

2. Bolpaszute uepe3 KOHILEHTpAIMKU PeareHTOB KOHCTaHThl PAaBHOBECHUS CIICAYIOIIMX peaKIuii
Nory + 3 Hory = 2 NH3p, AH = -92,2 xJx. YkaxuTe HampapieHHE CMEIIEHHsS XMMHUYECKOTO
pPaBHOBECHsI 3TUX PEaKLUi: a) MpU MOHMKEHUH TeMIIepaTyphl, €CIIU JaBJIeHUEe MOCTOSHHO; 0) pu
MOBBIIIEHUH JJaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CkOIbKO MWLTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C MJIIOTHOCTHIO 1,84 r/mi
notpelyercst 1uis npurorosienus 2 i 0,25M pactBopa?

4. Kakwe w3 cienyromux coieii moasepratorcs ruaponusy: NapSiOs. Cu(NOj),. KBr?
CocTaBpTe MOHHBIE M MOJIEKYJSPHBIE YpAaBHEHHUs THAPOJN3a COOTBETCTBYHOIIMX coiyiel. Kakoe
3HaueHne pH (< wim> 7) UMEIOT pacTBOPHI ITUX CONEH?

5. 3onb rumpokcuaa Maraus nonydeH nyrem cmemuBanus 0,02 1 0,011. pactBopa MgCly u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsj 9acTUI] TMOJY4EHHOTO 30JI1 W HAIUIIATE
¢dbopmyiTy ero MUIEIUIBI.




6. PaccumTaiiTe AlEKTPOABIKYIIYIO CHJIY M OINpPEICIUTE HAMpPaBJICHUE CaMOIIPOU3BOJIBHOTO
MPOTEKAHUsl PEAKIMH TPU CTAHJAPTHBIX YCJIOBHUSX, MCIOJb3ysd 3HAYEHUS OKHUCIUTEIbHO-
BOCCTaHOBHUTEJLHBIX moTeHuuaios HJ + HPO, — J, + H3POs; + H,0.

7. llpuBegute CXeMbl SJIEKTPOAHBIX IPOLIECCOB U MOJIEKYJIAPHBIE YPAaBHEHUs PpEaKIui,
IPOTEKAIOIINX MIPH DIIEKTPOXUMUYECKOI Koppo3un raasaHonapsl Co/Ni: a) B kucioii cpene; 0) Bo
BJIXKHOM Bo3ayxe. OnpenenuTe yObUIb MacChl aHOJIA IPU KOPPO3MH B KUCIOH cpene 3a 20 MuH,
€CJI CKOpOCTh Kopposuu coctaBuia 0,01 r/4.

8. CocTaBbTe NEKTPOHHO-MOHHbBIE YPABHEHMSI 3JIEKTPOJHBIX IPOLIECCOB (aHOA UHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE peaKkiuu, MPOUCXOoasIeil npu aekrponuse pactBopa CoSOy,
Beruucnute pakTryeckoe KOJIMYECTBO METAIA, MOJIyY€HHOTO Ha KaTo/Ie TIPH 3JIEKTPOIN3e
Co(NO3),, eciu 37eKTPOIIH3 MPOBOAMIM B TedeHuH 1 4. Beixoa Metaia mo Toky coctaBui 85%.
YKaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0J1a METAJUIA 110 CPABHEHHUIO C PACYCTHBIM.




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

[IpomexyTouHas arrecTtanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHUYECKHE BOIMPOCHI,
MO3BOJISIONIME OLIEHUTh YPOBEHb YCBOSHHS OOYYalOUIMMHCS 3HAHWUH, M MPAKTUYECKHE 3aJaHMA,
BBISBJISIIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIaJICHUHN, POBOJIUTCS B opMe IK3aMeHa.

DK3aMeH 10 JaHHOW JUCUUIUIMHE TPOBOJAUTCS B YCTHON (OpMeE IO SK3aMEHAI[MOHHBIM OUJIeTaMm,
KKl U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOMIPOCA U OJTHO MPAKTHUECKOE 3aJaHHe.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA.

— Ha OLEHKY «OTJIU4YHO» (5 OamioB) — oOydalomuics JEMOHCTPUPYET BBICOKHIl YpPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHI[MI, BCECTOPOHHEE, CUCTEMATUYECKOe U TIIyOOKOe 3HaHHE Yy4eOHOTrOo
MaTtepuaia, CBOOOJHO BBHIMOJHACT TPAKTHYECKUE 33aJaHHs, CBOOOAHO ONEpUPYET 3HAHUSIMH,
YMEHHSIMH, IPUMEHSIET UX B CUTYalUsIX MOBBIIICHHON CIOKHOCTH.

— Ha OIEHKY «Xxopomo» (4 Oamra) — oOydJalImUKCS JIEMOHCTPUPYET CpPEAHHH YPOBCHD
c(OPMUPOBAHHOCTH KOMIICTEHIIMI: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JOIYCKAaIOTCA
HE3HAYUTENIbHBIE OIIMOKH, HETOYHOCTH, 3aTPyIHEHHS NPH AHATUTHUYECKUX ONepalusx, NepeHoce
3HAHUW U YMEHUH Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OLIEHKY «Y/0BJIETBOPHUTEJIBHO» (3 Oaiia) — o0yyaromuiicst 1eMOHCTPUPYET MOPOrOBbIN YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOINPHUSATUH AOMYCKAIOTCA OIIMOKH,
MIPOSIBIIICTCS. OTCYTCTBUE OTICIBHBIX 3HAHWUH, YMCEHHM, HABBIKOB, OOYYAIONIMICS HWCIBITHIBACT
3HAYUTENIbHBIC 3aTPyIHEHUS MPU ONEPUPOBAHUM 3HAHHUSIMH U YMEHHUSMHU IIPHU UX MEPEHOCE HAa HOBBIC
CUTYyallUH.

— Ha OLICHKY «HeyI0BJIeTBOPUTEILHO» (2 6amia) — oOyJaromuiics 1eMOHCTpUPYET 3HaHUS He Oolee
20% TEOpeTHYECKOr0 Marepuayia, JOIMYyCKAaeT CYyNIECTBEHHBIC OIIMOKH, HE MOXET I0Ka3aTh
MHTEJJIEKTYalIbHbIE HABBIKU PELICHUS MPOCTHIX 33/1a4.

— Ha OICHKY «HEY/IOBJIETBOPUTEJbHO» (1 0amr) — oOydJarommiics HE MOKET TOKa3aTh 3HAHUS HA
YPOBHE BOCIIPOU3BEACHUSA U OOBSICHEHUsS HHPOpPMAIMU, HE MOXKET MOKa3aTh HHTEJUICKTyalbHbIE
HABBIKU PEIICHUS MPOCTHIX 3a/1ad.
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IIporpammuoe obecnevyenue

Haumenosaunue 110 Ne norosopa Cpox AeticTeus

JIMLCH3UH

MS Windows 7 Professional (s 15571 o 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional |y 757 17 o1 27.06.2017 27.07.2018

(m1st KITAccoB)

MS Office 2007 Professional Ne 135 ot 17.09.2007 0eccpovHO

7Zip cB00OHO pacnpoctpansemoe 10 OECCPOYHO

FAR Manager cB000HO pactpocTpansemoe 110 0OeccpouHO

IIpodeccnonanbubie 6a3bl JAHHBIX U HHGOPMAIHOHHBbIE CTIPABOYHbIE CUCTEMBI
HasBanue kypca CchblliKa

OnekTpoHHas 0aza mepuoAnYecKux u3gaHuii East
View Information Services, OO0 «MBUC»
Hammonanenass uHGOpMaIMOHHO-aHATUTHYECKAS
cucteMma — Poccuiickuii  ungexkc mayunoro|URL: https://elibrary.ru/project_risc.asp
uutupoBanus (PUHII)
ITouckoBas cucrema Axanmemusi Google (Google
Scholar)
Nudopmanuonnas cucrema - EgwHoe 0oKHO
JI0CTYTa K H”HGOPMAIIMOHHBIM pecypcam
denepanbHOe  TOCYJAPCTBEHHOE  OFOJKETHOE
YUPEKICHUE «DenepanbHbIi uncrutyt|URL: http://www1.fips.ru/
TTPOMBIIIIIICHHOW COOCTBEHHOCTHY
Poccuiickas ~ T'ocymapcTBeHHass ~ OuOimoTeka.
Karanoru
DnexTpoHHBIe pecypcbl Oubmuorekn MITY wm.
I'.1. HocoBa

https://dlib.eastview.com/

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

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

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

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

9. MarepuaibHO-TEXHUYECKOe O0ecneyeHne I CUUIITUHbI



MaTCpI/IaJ'IBHO'TeXHI/ILICCKOG o0OecrieueHue JUCIIMITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHalueHue ayuTopun

YyeOHble ayAUTOPUH 15
IPOBEICHUS 3aHATUN
JEKIHOHHOI'O THIIA

MynbTUMEIUNHHBIE CPEACTBA XpaHEHUs, Iepeladyd U
npeJcTaBleHust HHPpOpMaLuu

YyeOHbIC ayAUTOPUU IS
IpOBEJICHUS 1aOOPaTOPHBIX
3aHSATUH, TPYNIIOBBIX U
WHAUBUYAIbHBIX KOHCYJIbTAIUMH,
TEKYILEro KOHTPOJIS U
MPOMEKYTOUYHOU aTTECTAUUU

O6opynoBaHue J1sl BBITOJIHEHUS J1a00paTOPHBIX padoT,
XUMUYECKas MOCy/1a, PEaKTUBBI,
Harnsigaeie MaTepuanbl: TaOIUII, CXEMBI, IJIAKATHI.

IMomemenus nisa
CaMOCTOSTEJIbHON pabOTHI
o0ydJarmuuxcs

[Tepconanbupie  KommbloTepel ¢ maketom MS  Office,
BBIXOJIOM B MHTEpHET M C JOCTYIIOM B 3JIEKTPOHHYIO
UH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[TomertieHus A1 XpaHESHUS U
POQUIAKTHIECKOTO 00CTYKUBAHUS
y4eOHOTro 000py10BaHUS

Cremnaxu, cei(sl 111 XpaHEHUsT y4eOHOTO 000pYA0BaHUS
WHCTpYMEHTHI ISl pEMOHTA J1ab0paTOPHOTO
o0opynoBaHusl.




