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1. Ilesiu 0OCBOEHUSA AW CIUTIIHHBI

[enstMi  OCBOCHHS NUCHUIUTHHBI «XUMUs» SIBIsieTcs (GopMmupoBaHUE (PyHIAMEHTATBHBIX
3HAHUM B O00JacTM COBPEMEHHOM XHWMHH, BKIIOYAIONIMX OCHOBHBIE TIOHSATHS, 3aKOHBI U
3aKOHOMEPHOCTH, OIKCHIBAIOIIME CBOMCTBA XHMHYECKMX COCAWHECHUH; pPa3BUTUE HAaBBIKOB
CaMOCTOSITEIbHOW Pa0OThI, HEOOXOAMMBIX I NMPUMEHEHUS XMUMHYECKUX 3HAHUN TpU U3YUCHUHU
CIIELIMAIbHBIX JUCUUIUIMH U JAJIbHEUIIEN TPAKTUUECKON IEATEIBbHOCTH.

2.MecT0 AMCUMILVIMHBI B CTPYKTYpe o00pa3oBaTeibHOW MNPOrpaMMbl NOATOTOBKH
O0akajaBpa

HMuctunmuaa B1.B.11 «Xumus» BxomuT B 0a30Byl0 dacth Oynoka | oOpaszoBarenbHOU
POTPaMMBI.

Jlnst m3ydeHus: MTUCHMIUIMHBI HEOOXOAMMBI 3HAHUSI, YMEHHS W BIIaJieHUs, CPOPMUPOBAHHEIE B
pe3ynbTare TONydeHHUsi cpenHero (mojaHoro) oOmiero oOpa3oBaHMs MO AUCHHUILTUHAM «XUMUSY,
«®Pu3ukay, «MareMaTuka.

3HaHUS U YMEHHs OOYYaroluXcs, MOMyYeHHBbIC MPH H3yYECHUH JaHHOW MUCIUIUIMHBI OymyT
HEOOXOAMMBI WM TP JAJIbHEHIIEM M3y4YeHMH TaKuUX JUCHMIUIMH, Kak «be3omacHOCTh
KU3HEACITCIBHOCTHY.

3 Komnerenuun ody4yaromerocsi, popMupyemMbie B pe3yJbTaTe OCBOCHHS TUCHUILINHBI U
IUIAHHPYeMbIe Pe3yabTaThl 00y4eHus!

B pe3ynbpTare 0cBOSHHS IUCIUILTUHBI «XUMUS» 00yUYaIOIHMics JOKEH 00J1aaTh CIeayonei
KOMIIETCHIIUEN:

CTpyKTYpHBIH 3JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETCHLIMU
OIIK-4
TOTOBHOCTBIO COYETATh TEOPUIO U MPAKTUKY IS PEILIECHHS MHKCHEPHBIX 3a1a4
3HaThb - OCHOBHBIE XMMUYECKHUE IIOHATHS, TI0JI0OKECHHUS U 3aKOHBI;

- COBPEMCHHBIC HAMPABJICHHS PAa3BUTHS HayYHBIX TCOPHUH;

- METOJbI TEOPETHUYECKOT0 M SKCIEPUMEHTAIHLHOTO HCCIECIOBAaHUS B
0071aCTH XUMHH

VYMmeTh - pelarh pacueTHbIC 3a/1a491 MPUMEHUTEIBHO K MaTepUaTy IPOTrpaMMBbl;

- MPOTHO3UPOBATH BO3MOXHOCTH IPOTEKAHUS CaAMOIPOU3BOJIBHBIX
MIPOLIECCOB B PA3TUYHBIX XUMUYECKUX CUCTEMAX;

- COYeTaTh TCOPHIO M MPAKTHUKY JIUIA PEIICHUS MH)KCHEPHBIX 3a1a4
Bnagers - HaBBIKAMH TPUMCHEHHS OCHOBHBIX XHUMHUYECKHX 3aKOHOB B
npodecCHOHATEHOM JIeATSIIBHOCTH;

- MPaKTUYECKUMHU HABBIKAMHU TEOPETHYECKOTO U IKCIEPHUMEHTAIHLHOTO
HCCIIEIOBAHUS B 00J1aCTH XUMHHU




4. CTpyKTYypa M cofepkaHue U CUHMIIIMHbBI
OO6mmas TpyA0€MKOCTh AUCITUIUIMHBI COCTABIISIET 4 3a4eTHBIX enuHUIBI 144 akas. yaca:
- KOHTaKTHas pabora — 72 akaj. Jaca:

— ayauTopHas — 68 aka. 4acos;

— BHeayauTopHas — 4 akaJ. Jaca;

- camocTosTeNbHas padora — 36,3 akaj. Jaca;
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1. Xumudeckasi TepMOJIMHAMHKA 1 6 6/41 6 - odopmiieHHe  oT4eTa IO |3ammTa naboparoproii |OITK-4
nabopaTopHoii padore; paboThI. JlomaniHee |-3yB
- pelIeHHe JOMAalIHEro 3aJaHusl|3alaHue No 1.
No 1; TectupoBanue.
- CaMOCTOSITeNIbHOE HU3y4eHHe
yueOHOH M HayYHOH JTUTepaTyphl.
2. XuMU4ecKas KHHETHKa 1 4 4 6 - odopmiieHHe  oT4eTa IO |3ammuTa naboparopuoii |OITK-4
nabopaTopHoii padore; paboThI. JlomaniHee |-3yB
- pelIeHHe JOMAalIHEro 3aJaHusl|3alaHue No 2.
No 2; TectupoBanue.
-CaMOCTOATEIbHOE U3y4eHUe
yueOHOH M HayYHOH JTUTEepaTyphl.
3. PacTBOpBI 1 8 8/41 6 - odopmieHue  ordyera  1o|3amMTa naboparopuoii |OITK-4
nabopaTopHoi pabore; paboTHI. Jomariaee |-3yB
- pelieHue JOMAITHEero 3aJlaHus|3aJaHue Ne 3.
No 3; TectupoBanue.
-CaMOCTOSITEIIbHOE U3yueHHe
yaeOHOU " Hay4YHOUH
JTUTEPATYPHI.




AynutopHas
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4. lucniepcHble CUCTEMBI 1 4 4 6 - odopmieHue  ordyera  1o|3amMTa naboparopuoii |OITK-4
nmabopaTopHoi pabore; pabotsl. TectupoBanue. -3yB
-CaMOCTOSITEIIbHOE U3yueHHe
yueOHOI " HaY4YHOH
JTUTEPATyPHI.
5. OKHCANTENBPHO-BOCCTAHOBUTENbHBIE| 1 4 4/21 6 - odopmieHue  ordyera  mo|3ammTa naboparopuoii |OITK-4
MPOIIECCHI nabopaTopHol padore; paboTHI. Jomaraee |-3yB
- pelleHue JOMAIHEero 3aJaHus|3adaHue Ne 4.
No 4; TectupoBanue.
-CaMOCTOSITEIIbHOE U3yueHHe
yaeOHOU " Hay4YHOU
JIUTEPATYPHI.
6. DIIEKTPOXUMUYECKUE CHCTEMBI 1 8 8/4U 6,3 - odopmiieHHe  oT4eTa IO |3ammuTa naboparopuoii |OITK-4
nabopaTopHoii padoTe; paboThI. JHomarrHee |-3yB
- pelIeHHe JOMAalIHEro 3aJaHusl|3alaHue No 5.
Ne §; TectupoBanue.
-CaMOCTOSITEITbHOE U3yUdeHHE
yueOHOI " HaY4YHOH
JUTEPATYPHI.
HToro mo aAucuumnjinHe: 1 | 34 |34/141 36,3 JK3aMeH




5. O0pa3oBare/ibHbIC 1 HH(POPMALIMOHHBIE TEXHOJIOTHH

B mpomecce nmpenonaBaHus —JAUCHUIUIMHBL  «XUMHS» NPUMEHSETCS  TPaJAUIIMOHHAS
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHAs! 00pa30BaTeIbHbIE TEXHOIOTHH.

Jlekiu TPOXOAAT Kak B HH(POPMAIMOHHON (opme, TAe HMMEeT MECTO IOCIelI0BaTeIbHOe
U3JIOKEHUWE MaTepuana B  JUCHUIUIMHAPHOW JIOTMKE, OCYHIECTBIIEMOE IPEUMYILECTBEHHO
BepOAIbHBIMU CPEJCTBAMU, TaK U B (hopMe JIeKIuii-Oecebl MM Juajiora ¢ ayIuTOpHei, JIeKIui ¢
NPUMEHEHHUEM JJIEMEHTOB «MO3IOBOM aTakW», JEKIUH-KOHCYJIbTAIlUH, TI€ TEOPETUUECKUU
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJI CaMOCTOSATENbHOIO U3YYEeHHUSI, sl IIOATOTOBKH BOPOCOB
JIEKTOPY, TAKUM 00pa30oM, JIEKIHsI TPOXOAMT IO THITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[TomuMO 53TOro B JEKIMH MOTYT HCIOJIb30BAaThCSA DBIEMEHTHl MPOOJIEMHOTO H3JI0KEHHUS.
[TpobnemHas TeKIMsE HAYMHACTCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMBI, KOTOPYIO B XOJ€ U3JI0KEHUS
MaTepuana HeoOXOJUMO pemnTh. Takas JeKuus MpeacTaBiIseT coOOM 3aHATHE, IMperoJararoliiee
MHUIIMUPOBAHHOE TIPENOJaBaTelIeM MpUBJICUCHUE ayIUTOPHH K PEUICHUIO KPYIMHOM HaydyHOM
npoOseMbl, pacKpblBaeT BO3MOXKHBIE IYTH €€ pEUIeHUs, MOKa3blBaeT TEOPETHUECKYI0 W
MPaKTUYECKYI0 3HAYMMOCTh JOCTIKeHM. Ha mpoOmeMHO NeKIuu HOBOE 3HAHHME BBOJUTCS Kak
HeusBecTHoe i ooydatonuxcs. [lonyyennas nndopmainus ycBauBaercst Kak JHYHOCTHOE OTKPBITHE
elle He U3BECTHOTO JUIsl ceOs 3HaHUSI.

Oco0oe MecTo B mpolecce MPEenojaBaHus TUCHUILUIMHBI «XUMHUS» 3aHUMAIOT JIEKIUH C
MCTOJIb30BAHUEM JEMOHCTPAIIMOHHOTO XMMHUYECKOT0 AKCIEPUMEHTa, KOTOPBIM MO3BOJIET Hambosee
MOJTHO peain30BaTh METOA MPOOJIEMHOr0 OOYy4YeHHUsT dYepe3 TOCTAaHOBKY MpOoOJieM C IOMOIIBIO
JNEMOHCTpAIMid SIBIICHUHM, peaKuuid WIM TPoIeccoB. B0O3MOXHO OOBEAMHEHHWE B JICKIIMOHHOM
M3JI0’KEHUU MTPUEMOB MBICIIEHHOTO U PEajJbHOr0 SKCIIEPUMEHTA, YTO JaeT BO3MOXHOCTh (DOPMUPOBATH
3HaHUs 0oJiee BHICOKOH cTeneHn 0000IeHHOCTH.

Jns  peanuzanuu  WHPOPMAITMOHHO-KOMMYHHKAIIMOHHONH  00pa30BaTeIbHON  TEXHOJIOTHH
MPOBOJATCS JICKIMHM-BU3YaIU3allMl, B XOJ€ KOTOPBIX M3JIOKEHHE TEOPETUYECKOr0 MaTepuana
COIPOBOXKAAETCS MPE3CHTAINEH.

JIeKIIMOHHBIN MaTepHai 3aKperuisieTcss B X0/1e J1a00opaTopHbIX padoT, B X0J€ KOTOPBIX yueOHas
paboTa TIPOBOIUTCA C peATbHBIMH XHMHYECKHMHU BemecTBaMu. Ha saGopartopHbeix paboTax
BBITOJIHSAIOTCS. TPYNIIOBBIE WM WHAMBHIYyaJbHbIC 3aJaHUi 1O MpolaeHHo Teme. IIpoBenenue
a00paTOPHBIX PabOT HEOOXOIUMO MpEeABAPAThH MHCTPYKTAXKEM IO MpaBHiIaM 0e30macHOi paboThl B
XUMUYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIOIyCKa CTYACHTOB K JabopaTtopHoil pabote
ABIIAETCS WX oOsA3aTeNnbHas MOATOTOBKA K HEH C COCTaBIIEHMEM TeopeTHdecKoro BBeneHus. [lpu
MPOBEICHUHU JIA0OPATOPHBIX 3aHATHHA HCIONB3YeTCS METOJ KOHTEKCTHOrO OOyueHHs, KOTOPBIH
MO3BOJISIET YCBOWTH MaTepuan IyTeM BBISBIEHUS CBsI3€d MEXAY KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome TOro, 1menecoo0pa3HO  HCIOJNB30BaTh  TEXHOJOTMIO  KOJUIEKTUBHOTO
B3auMooOy4eHHs (mapHylo paboTy) TpexX BHJOB: CTaTHYeCKas I1apa, JIWHAMHYECKas Tapa,
BapHallMOHHAs I1apa; COBMENIas €€ ¢ TEXHOJOTHel MOIYIbHOro 00ydeHusi. BBINOIHUB SKCIEPUMEHT,
oOy4aroruecs: GopMyIupyrOT 0000IIEHHBIC BHIBOJIBI 10 CEPUU OTIBITOB, UCITOIB3YS TPUEMBI AHAIOTHH
U CpaBHEHHSI.

CamocrosiTenbHas paboTa 00yJaromuxcs SBIAETCS OAHUM U3 Hanbosee dYPPEeKTUBHBIX CPEICTB
pa3BUTHs NOTpPEeOHOCTH K Oyaymiemy camooOpasoBanuio. CamocrosiTenbHas paboTa 00y4aroImuxcs
BKJIIOYAECT B ce0s camble pa3sHOOOpa3Hbie (HOPMBI YyUeOHOH AEATEIHHOCTH: BBIMOJHEHUE JOMAIITHHUX
3aJjaHui, 3aBepuieHne Oo(QopmieHHS Ta0OpaTOpPHBIX pPadOT, MOATOTOBKAa K MPAKTUKYMY, H3y4eHHE
OCHOBHOTO M JOTOJHHUTEIBHOTO MaTepuajga Mo y4eOHWKaM W TOCOOWSM, YTEHHE W TpopadoTKa
HAy4YHOH JMTepaTtypsl B OHOIMOTEKe, HamucaHue pedepaToB M KypCOBBIX pPabOT, MOJATOTOBKA K
KOJUUIOKBHUYMaM, 3a4eTaM, HTOTOBOM aTTeCTalllu.

CamocrosarenbHass paboTra oOydaroumuxcsi JOJDKHA OBbITh HampaBlieHa Ha 3aKpervIeHUs
TEOPETUUYECKOr0 MaTepuana, M3JI0KEHHOIO IpernojaBaTesieM, Ha MpoOpadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE M3YYEHHUE, Ha MOATOTOBKY K JIA0OPATOPHBIM 3aHSTHSM, BBIOJHEHHE JTOMAITHUX
3aJlaHui U MOJITOTOBKY K PyOEKHOMY M 3aKIIIOUUTENIbHOMY KOHTpOJt0. [Tomumo sToro, odydaromuecs
MPEJCTABISAIOT PE3YIbTAThl CBOCH CaMOCTOATENBbHOM pabOThI B BUJIE MTPE3CHTAIUIA.

CamocrosrenbHas paboTa 00ydaromuxcsi 0 AUCHUTUTHHE «XUMUS» BKIIIOUAET pellleHue 3a/1a4y
U BBIIOJHEHHWE 33JaHUN  PENpONyKTHBHOTO XapakTepa IO aIrOpPUTMY, TMPEAJIOKECHHOMY



MPENO0/IaBaTeIIEM.

[Tpu npoBeneHnn pyOEKHOTO U 3aKIIOYUTEILHOTO KOHTPOJISI OCHOBHBIMU 33[Ja4aMU, CTOALIUMHU
nepes TperoaaBaresieM, sSBISIOTCS: BBISBICHHE CTENICHH MPaBUJIBHOCTH, 00beMa, IIyOWHBI 3HAHHM,
YMEHUW, HAaBBIKOB, I[IOJYYEHHBIX NPH MU3YYEHUU Kypca Hapsdy C BBIABICHHUEM CTEICHU
CaMOCTOSATENIbHOCTU B IPUMEHEHUHU MMOTYYEHHBIX 3HAaHUH, YMEHHUI 1 HaBBIKOB.

CoBpeMEHHbIE HWHTEPAKTUBHBIE CPEICTBA IO3BOJSIOT 3KCHEPUMEHTUPOBATH C HOBBIMH
dbopmamu koHTpoIss. OOydaromuMcsl MPEANIararoTCs TECThl M 3aladdl B JJIEKTPOHHOM BHJE, C
ABTOMATU3MPOBAHHONW CHUCTEMOW MPOBEpKU. B oTinume OT OOBIYHOTO TECTHPOBAHUS TAKOH CIOCOO
KOHTPOJIS TO3BOJISIET CTYACHTAaM B JII000€ BpeMsl MMPOUTH TECT, MPOAHATIM3UPOBATH OUIMOKH U MPONTH
TECT BTOPUYHO.

B nomonmueHnn kK Kypcy «XHMHH» OO0YYaIOIIMICS MOXET MPOWTH B IHUCTAHIIMOHHON (dopme
oHnaitH-kypc «Kak xumus 0ObSICHSIECT U U3MEHsIET OKpykaromui mupy». Kypc cocrout u3 10 nexrmii.
Kypc nexumii ga€r nepBOHAYaIbHOE MPEACTABICHHE O XMMHHM W €€ pOJIM B JKU3HM 4YEJIOBEKa U
obmectBa. OH cocTouT W3 ABYX dactei. [lepBas U3 HUX paccKa3bIBACT O TOM, KaK XUMHs OOBSICHSET
OKPY’KalOIIUA MHp: KaK YCTPOEHBI BEIIECTBA, MOYEMY M KaK MAYT XUMHUYECKHE PEAKIMH, KaKue
BEILIECTBA OIMPEEISIIOT CBOMCTBA JKUBBIX CUCTEM. BTopas 4acTh MOCBAIEHA MPUKIAIHBIM aACTIEKTaM
XUMHH: OHA MMOKAa3bIBAET, KAK XMMHUS BIMSIET Ha KU3Hb OOLIECTBA M YJIYy4IlIaeT MOBCETHEBHYIO KU3Hb
moaei. B Hell pacckas3pIBaeTCs O LEHHBIX MPOAYKTAX XMUMHUYECKOW MPOMBIIUIEHHOCTH, XUMHUYECKUX
crocobax MPOM3BOJCTBA PHEPTHUU M HOBBIX MaTepHallax, HOBBIX BEIIECTBAX, HCIOIb3YEMbIX B OBITY,
COBPEMEHHBIX CTEKIIAaX, MUTMEHTaX M Kpackax. ExxeHenenbHbIe 3aHATUS OyAyT BKIIOYATH MMPOCMOTP
TEMATHUYECKUX BHJICOJIEKINNA U BBIOJIHEHUE TECTOBBIX 33JaHUN C aBTOMAaTHU3UPOBAHHOW IPOBEPKOU
pPE3yNbTaTOB U TBOPYECKUX 3aJaHUI ¢ MocienyrmmMm oOcyxaeHueM Ha ¢opyme. Kype sBisercs
o01ieo0pa3oBaTeabHbIM, HE TPEOYET CIIeUaIbHOM MOATOTOBKH U PACCUYUTAH HA HIUPOKYIO Ay TUTOPHUIO
CIIyIIaTesei, B MEePBYI0 O4Yepeb OOYJArOMIMXCs HEXUMUYECKUX BY30B U (haKyJIbTETOB W JIOJCH, yiKe
MOJTYYMBIIUX BBICIIEE OOpa3oBaHWE, HO JKEJAIOIIMX OOJbIIE Y3HATh 00 OKPYKAIOIIEM MHPE H
MOBBICUTD CBOM OOIIIEHAYYHBIN YPOBEHbD.

6. YueOHO-MeTOANYeCKOE 00ecTieYeHre CAMOCTOAATEILHOH padoThl 00y4ar0IMXCst

CamocrosaTrenbHass paboTa o0OydaloUIMXCS MOApasfenseTcs Ha ayAWTOpPHYIO, KOTopas
IIPOUCXOIUT KaK BO BpeMs JaOOpaTOPHBIX 3aHATUHN, TaK M HA IJIAHOBBIX KOHCYJbTAllMsSX, M Ha
BHEAYJAUTOPHYIO, MPOUCXOMAIIYI0 BO BpeMs MOJATOTOBKHM CTYACHTAMH OTYETOB IO JIAOOPATOPHBIM
3aHATHUSAM U BBIITOJIHEHUS JOMAIIHUX 33 JaHHH.

AynuTopHas caMOCTOsTelIbHas paboTra OOydarommxcs MpearnosaracT  MPOXOXICHHE
TeCTI/IpOBaHI/I}I 110 Ka)K,Z[OMy pa3;[eny JOUCIHUITIINHBI. TGCTBI BKJIFOYAKOT TeOpeTI/I‘IeCKHG n HpaKTI/I‘-IeCKI/Ie
3aJlaHus, OTBETHl HAa KOTOpbIE TPEOYIOT TIIyOOKOrO IMOHMMAaHWS H3YYCHHOTO MaTepuaia. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXKIAOMY BOIPOCY MpEajiaraeTcs 4YeThlpe BapHaHTa OTBETOB, CPEIH
KOTOPBIX OJUH WM HECKOJBKO MpaBWIbHBIX. OOpaboTKa pe3ylbTaTOB OCYIICCTBISACTCS MyTEM
COITIOCTABJICHUA HOHy‘IGHHBIX pe3yanaT0B C 3TAJIOHHBIMH U HpOTeKaeT OUYCHb GBICTpO. MaKCI/IMaJ'H:HOG
KOJIMYECTBO OAIIOB B K101 Teme Kypca — 10.

BapHaHTbl TeMATHYEeCKUX TE€CTOBBIX 3aJaHUM IJI5 TEKYIIECTro KOHTPOJIA
XumMuyeckasa TePpMOANMHAMHUKA

B Tecrax mo teme «XuMuYeckas TEPMOAMHAMHUKA»: NEPBbIE IIECTh 3aJaHUN OLICHUBAIOTCA B
0,5 6amna, ceapMoe — B 1 0aii, a BOCBMOE, IEBITOE U JECATOE 3aJaHusa — B 2 Oalia.

Tecr Ne 1
1. Tlpu paccMOTpEeHHH XUMHYECKOW PEAKINH cucmema 03HAYaeT:

a) HCXOJHbIC PeareHThbI
0) TPOIYKTHI XUMHYECKOW pEaKIINu



B) PpEaKIMOHHBIN cocyl
I') MCXOJHbBIE PEareHThl U MPOIYKThl PEaKIUU
2. TlepBblii 3aK0H (ITepBOE HAYAIO) TEPMOAMHAMHUKN MATEMAaTUYESCKHU 3alIUChIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Na r) AU= Q-W
3. B aK30TepMHUECKOI peaKIuu:
a) SHTAJIBIIHS PEAKIIMOHHON crcTeMbl noBkImaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu orpuriarenacH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cUCcTeMbl yMeHbIaeTcs (AH< 0)
T') JaBJICHUE PEAKIIMOHHON CHCTEMBI MOBBIIIACTCS
4. CrangaptHble TeTuioBbie 3G(EKTH MPUHATO 0003HAYATH:

a) AUcr B) Q 101327
0) AH°208 r) AHcer
5. Kaxkue u3 npuBeIEHHBIX PEAKIU SIBISIFOTCS] SHAOTEPMUYECKUMU?
a) 1/2 N2+ 3/2 Ho = NHs , AH = — 46 K]I:x/Moib
6) H2+4/2 02=H:20, AH = -242 K]J>/monb
B) 1/2 N2+ 1/2 O2=NO , AH =90 KI>x/momb
r) 1/2H2+ 1/2 1= HI, AH = 26 KJI)x/Monb

6. Kakas w3 HanmWcCaHHBIX HIDKE pEaKIMii OTBEUaeT TeruioTe oOpa3oBaHHs okcuaa azota ( || ) B
CTaHJIAPTHBIX YCIOBUSX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 O2 =NO
6) N+ 1/202=NO r) NH3+5/202=2NO +3 H20
7. Tlpu BoccranoBienun 16T okcuna meau( || ) mo peakuuw :
CUuO () + C (rpagur) = CU ) + CO (), mornoTusiock 22 k[ TEIIOTHI.
DHranbus 00pa3zoBanus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hus peakmmu  NIiO ) + C (pagur) = Ni ) + CO (. Onpenennure BO3MOXKHOE HAIpaBICHUE
CaMOIIPOU3BOJILHOTO TEUECHHS PEAKIIMU MIPU CTAHIAPTHBIX YCIOBUAX U IIpHU Temieparype 627°C.

BemectBo AH®208 (KI>x/MomB) S%o8 (Jx/Monb*K)
NiO (9 —239,7 38
C (epadur) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBere ykaxurte 3HaueHus sHepruu [MOOca Mpu CTaHAAPTHBIX YCIOBUSAX, IPU TEMIIEpaType
627°C u TemmnepaTypy Haudaja peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHseTcst SHTPONHUS IPU PA3N0KEHUN KapOOHAaTa KaJlbLUs?
a) YBEIIMYNBACTCS B) HE YMCHBIIIACTCS
0) yMeHbIIIaeTCs ') HE 3HAI0
10. JTannHas peakius:
2KCIOs3 (tB) —2KCl (tB)+302 (1) AH<O
MO3KET CaMOIIPOU3BOJIHO NMPOTEKATh
a) B IPSIMOM HaIlpaBJIEHUU B) HE MOXET IIPOTEKATh
0) B 0OpaTHOM HarpaBJICHUU T') HE 3HAIO

XuMuyeckas KHHETHKA

B Ttecrtax mo Teme «XuMHYeCKas KWHETHKa»: IEPBOE, BTOPOE, TPEThE, YETBEPTOC U IIATOEC
3amaHusa oneHuBaroTcd B 0,5 Oara; mrecroe, ceAbMOE, BOCBMOE, IEBSITOE M AecaToe — B 1 Gami, a
OJWHHAIIATOE — B 2,5 Oaia.



Tect Ne 1

1. Pazgen xumuu, N3ydaromuil CKOPOCTH U MEXaHU3Mbl XUMHUUECKUX PEaKIUi, HA3bIBACTCS

a) XUMHUYecKasi TepMOIUHAMUKA

0) TepMOXHUMHUS

B) XMMUYECKasi KHHETUKA

2. CKopoCTh XMMHUYECKOH peaKIuu — 370 ...

a) BpeMs, 32 KOTOPOE MOJIHOCTHIO PaCXOyeTCsl OJTHO U3 UCXO/IHBIX BEUIECTB

0) U3MEHEHHUE KOJIMYECTBA BEIIECTBA PEareHTOB (WK MPOJYKTOB) PEAaKLUU B €IMHHUILY BpEMEHU B

enuHUIEe o0BEMa

B) KOJIMYECTBO BEUIECTBA MPOJAYKTOB PEAKIIMA K MOMEHTY OKOHUAHUS PEaKIIHH
3. B kakux eguHUIIAX BRIPAXKACTCS CKOPOCTh XUMHUUECKOU PEAKIIHH?

a) Monb 11 1¢ ¢

0) 6e3pa3zmepHast BeIMUYUHA

B) MOJIB C

4. Ot kakux (aKTOPOB 3aBUCHUT CKOPOCTh XUMUYCCKUX PEAKITUIN?

a) OT MPUPOJIBI PEATUPYIOIIUX BEIIECTB

0) OT TeMIepaTypsl

B) 0T 00BeMa pEeaKIIMOHHOTO COCcyaa

5. CocrossHue  XHMHYECKOTO  paBHOBECHS  OOpaTUMBIX  IPOIIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMHU KOHIICHTPAIIUSMHU MPOAYKTOB pEaKIINU

0) PHeprueil akTUBU3aAIUU

B) KOHCTAHTON PaBHOBECHS

6. Kaxk 3anuceIBaeTCs BeIpakeHUE 11 CKOPOCTH PEaKIIun

A4NO 1 +6 H:O=4NH31+50:20n

a) V=K[NOJ*[H20] 6)V =K[NHs][02] B)V = Kk[NO]*[H20]°

KOJIMYECTBCHHO

7. Kak 3anuiiercs BeIpakKeHHUE U1 KOHCTaHTHI paBHOBecHs peakiuu A + 2 B = C +D?

a) Ke = [C][D]/ [A][B]?
6) Kp =[C][D] / [A][B]
8) Kp = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha muarpaMme Mmoka3biBaeT 3HAYCHHE TEIUIOBOTO 3¢ (dheKTa peakiun?

ayl E _¢ -~
A
0) 2 2
\ 4
B) 3 'y
y 3
- v

v

XOJI peaKInu

9. Yro MOXXHO CKa3aTh O peaKIuu, H300paXKEHHOUN Ha TUarpaMme K Borpocy 87

a) 9K30TEepMUYECKasl peaKius

0) SHIOTEepMHUYECKAs PEAKITUS

B) peaKIIHsi OMUCHIBACT COCTOSIHUE PABHOBECHS

10. PaBuoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMEIILIAETCs BIICBO.

a) P MIOHUKCHUH TEMIIEPATYPhI

0) IpH MOBBIIICHUU TEMIIEPATYPhI

B) TPY MOBBIIICHUY JIABJICHHS



11. JTna peakuuu Cw) + 2 H 2 ) = CH 4 () Ipu HEKOTOPOH TemrepaTrype KOHCTaHTa paBHOBECHUS
paBHa 0,8. PaBHOBeCHas KOHIIEHTpamMs BOAOpoJa paBHa 1,2 MoOib/1. BerauciauTe HCXOTHYIO
KOHIICHTPALIUIO BOJIOPOIA.

a) 1,2

0) 3,5

B) 5,0

PacTBOpbI

B Ttecrax mo teme «PacTBOphI»: TepBOE 3aJaHUE OllcHHBaeTcs B 1 0al; BTOpoe, TPEThe,
YeTBEPTOE, MATOC W IMIECTOC 3agaHus - B 1,5 Oamma; ceapbMoe, BOCBMOE, JEBATOE M AECATOE — B
0,5 6amna.

Tect Nel

1. {ns ypaBuenus peakiun Cu SO4 + KOH —... cokpalieHHOE HOHHOE YpaBHEHUE 3alUIIETCs B BUJIE
1) 2K* + S04* = K3S04
2) Cu?* +S042 + 2K* + 20H = Cu(OH)2{ + K2S04
3) CuSOs + 20H" = Cu(OH)2d + SO42-
4) Cu* + 20H- = Cu(OH){
2. Macca (B r) xnopuna Hatpus B 300 Mt 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
1)1 2)2 3) 11 4) 13

4. Jlna nopasnenus rugponusa xiaopuaa xpoma (III) ciegyer

1) 1006aBHUTH COJSHYIO KUCIIOTY

2) 100aBHTH LICIOYb

3) pa30aBUTH PaCTBOP BOAOK

4) TIOBBICUTH TEMIIEPATYPY
5. B pa3zbaBieHHOM pacTBOpe, MPUTOTOBIECHHBIM W3 THAPOCYIb(paTa KaabIus U BOJIBI, CyMMa
KO3 PHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JUCCOIMALIMN PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4)6
6. PactBopuMOCTh OKcanata cepeOpa pasna 3,27-107 r/ 100r H2O. Onpenennrte NpOM3BENEHUE
pactBopumoct Ag2C204

1)510"2  2)1,16:10® 3)10,7-10°¢ 4)2,31-10°8
7. MaccoBast 107151 paCTBOPEHHOT'O BEILIECTBA — 3TO OTHOLLICHUE

1) wmacchl BelecTBa K Macce BOIbI

2) KOJHMYECTBA BEIIECTBA K 00bEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoJMYECTBa BEIIECTBA K 00bEMY pacTBoOpa
8. K cnmabpiM 37eKTpoMTaMm OTHOCUTCS ...

1) ruapOKCUI aMMOHUS

2) THAPOKCHI Kalus

3) xJIOpUa KaabIIHs

4) MapraHIoBas KucjioTa
9. U3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICW MOTYT MMETh IIEIOYHYIO WM KHCIYIO Cpeny.
[IpuuunHOii 3TOTO SABNAETCS ...

1) snexrponus cosueit
2) IUCTIPONIOPIIMOHUPOBAHKE COJIEH
3) TUApaTUpOBaHUE COJICH
4) ruapoau3 conei
10.3nauenune PH uuctoii Boas! npu 25°C cocraBuseT
11 2)7 3)0 4) 10



Marnuroropckuii Texuudeckuil yausepcuret um. I'.M.Hocosa
JAucnepcHblie cucTeMbl

B Tecrax mo Teme «JlucmepcHbIE CHCTEMBI»: MEPBOE, BTOPOE, TPEThe U UYETBEPTOEC 3aJTaHHUS
OlleHHBaIOTCA B 1 O0ayut; maToe U mecToe 3amaHusd - B 3 Oaia.

Tect Nel

1.  Vkaxwure pazMepbl YaCTHUI] KOJUIOUIHBIX CUCTEM
1)  wmeHbine 1 HM
2) ©Oonbire 100 HM
3) ot 1umgo 100 am

2. Kakwe WOHBI CMOCOOHBI BBI3BATh KOATYJSALNHIO KOJUIOWIA, YACTHUIBI KOTOPOTO HMEIOT
MOJIOKUTENBHBIN 3apsn?
1)  KaTHOHBI
2)  aHHOHBI
3)  TmoJsIpHBIC MOJIEKYI

3. Jlus KaKoro 3JIEKTPOJIMTa MOPOT KOATYJSIUU KOJUION/IA C MOJOXKUTENIBHO 3apsSHKeHHON YacTullen
JOJI’KEH OBITh HAUMEHBIITHM?
1)  xmopum Kajus
2) cynbdar Kanus
3) oprodocdar kanus

4.  Munenna 305 UMEET CTPOCHUE: {[Fe(OH)3]m n Fe** -(3n —x) CI"} x CI-

KaKOH JIEKTPOJIUT UTPACT POJIh HOHHOTO cTa0uiam3aropa?
1)  xmopun xene3a (111)
2) Boma
3)  rUAPOKCHI Kaus

5. Ilpum B3ammonmeiictBuu 20 mu 0,001H mutpara csunna (1) ¢ 10 ma 0,02H cynedara xamms
obpa3yercs 30116 cynbdara cBunma (11). K xkakoMy 31eKTpoay HOJKHBI TePEeMENIaThCsl YaCTUITBI
JUCTIEPCHOM (ha3bl IPH IEKTPOIH3e?
1)  HaxomaTcs B COCTOSHUM JUHAMUYECKOTO PAaBHOBECHUS
2) K Karomy
3) Kk aHonmy

6. B nBe ko061 HamuTO 1Mo 50 MIT 30J1 TUAPOKCHAA JKeme3a. J[st Toro 4ToObl BBI3BaTh KOATYJIISIUIO
307151 TOTpeOOBaIOCh J00aBUTE: B mepBy0 — 5,3 Mi 1H pactBopa xiopuaa xanus; B APYTyiO —
18,7 mim 0,001H pactBopa ¢dochara HaTpus. Beramcaure mopor Koarymasiud KakIOTo
DIIEKTPOJIUTA.

OKHCINTETbHO-BOCCTAHOBHUTEIbHBIE mpoueccChl

B tecrax nmo teme «OKHCIUTENHbHO-BOCCTAHOBUTENIBHBIE MPOILIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M IMATOE 3a7aHus onleHnBatorcs B 0,5 Oama; mecroe — B 1 6a; cerpMoe U BOCBMOE — B 2
Oamta, a qeBsTOC — B 2,5 OasIoB.

Tecer Ne 1

1. OkucauTens — 3T0 aTOM, MOJIEKYJIa UJIM MOH, KOTOPBIH ...
1) yBenMUYMBAET CBOIO CTEIICHb OKUCIICHUS
2) TPUHUMAET AJIEKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. Ilpouecc BOCCTaHOBIICHUSI IMEET MECTO B Cliydae, KOrja ...
1) HelTpaJbHBIC ATOMBI IPEBPAIIAIOTCS B MTOJIOKUTEIBHO-3aPSHKCHHBIC HOHBI
2) TOJIOXUTEIBbHBINH 3aps]] HIOHA YMECHBIIIACTCS



3) oTpuUATEeNbHBIN 3apsi1 HOHA YBEITHYNBACTCS
3. 13 npencraBieHHbIX HIKE peakuii Kk OBP aucnponopiiioHMpoBaHus MPUHAIJICKHT ...

1) S+ 2HNOs3 = H2S04 + 2NO
2) 2H202 =2H20 + O3
3) Mg+ S=MgS
4. K BOCCTaHOBUTENSAM OTHOCATCH ...
1)  metayuIbl, BOAOPO, YIIIEPO
2)  aKTUBHbIC HEMETAJLIBI
3)  DIEMEHTHI, HAXOIAIINECS B CPSIHEH YaCTH TEPHOANICCKON CHCTEMBI
5. CtemneHn OKUCIIEHUSI KUCIIOPO/a a) B BOZE M 0) B MEPOKCHIE BOIOPOIa COOTBETCTBEHHO PABHHI ...
1) a)-2,0)-2
2) a)—-2;0)+2
3) a)-2;0)-1
6. Ilepmanranar xanus B OBP, nporekaromux B KUCJION Cpefie, BOCCTAHABJIUBAETCSA 1O ...
1)  xatmona Mn?
2)  wmanrasaT-uona MnQ4?—
3)  okcuaa mapranmna (1) MnO
7. B peakuuu, nporekatomierdr mo cxeme Cr.Sz3 + KNO3z =2 KoCrOs4 + KoSOs4 + NO okucienuto
MO/IBEPraloTCsl CAEAYIOUIUE SJIEMEHTHI ...
1) aszorucepa
2)  cepau XpoM
3)  XpoM H a30T
8. Cymma k03(pdHUIIMEHTOB B peaKkilny, MPUBEIEHHON B Boripoce Ne 7 paBHa ...

1) 26 2)18 3) 35
9. Cymma k03 dunuenron B peakimun KMNnO4 + HClouy, = ... paBHa
1) 30 2) 26 3) 35

3J16KTp0XI/IMI/I‘IeCKI/Ie CHCTEMBI

B Tectax mo Teme «DIEKTPOXUMHYECKHE CHUCTEMBI»: IEPBOE, BTOPOE M TATOE 3a/aHus
oIleHUBAIOTCs B |1 0asut; TpeThe U YeTBepToe 3a1anusi— B 1,5 6amia; mecroe u cenpbmoe — B 2 Gaia.

Tect Nel
1. DaexTpoaHBIN MOTEHIIMA ONIPEACIISIOT M0 YPaBHEHHUIO ...
1) Hepucra
2) Menneneesa-Kiamneiipona
3) Boabimana
4) Appenuyca
2. Paccuwmraiite DJIC ramsBanuueckoro siementa MgIMQgSOs||CuSO4|Cu mpu crangapTHBIX
YCIIOBHSIX
1) -2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue nmpoayKkThl 00pa3yroTcsi Ha KaToJIe IIPH JICKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) KHuCIopos
4. VYkaxute cyMMy KO3 HUIIMEHTOB B YpaBHCHHUH dJIEKTposn3a pactBopa Hurpara meau (11)
1) 12
2) 11
3) 10
4) 8



5. Kakags w3 TpuUBENEHHBIX  OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN  NPOTEKAET
CaMOIIPOU3BOJIBHO B IIPSIMOM HAIIpaBJICHUH?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSOs+ Na—...
4) HCl+Cu—...
6. Bpluucnure Maccy NMHKA, IMOJYYEHHOTO TIPU DJIEKTPOJIM3E CyiabpaTa LHUHKA, KOTOPBIHA
npoBoauiu B TeueHue 20 cek mpu cuie Toka 1A
1) 2,1-107*
2) 0,05
3) 0,013
4) 6,7-1073
7. IlpuBemuTe cXeMbl OSIIEKTPOAHBIX IPOLECCOB M MOJEKYISIPHOE YpaBHEHHE peaKkluH,
NPOTEKAIOMIEH TPU DIICKTPOXMMHUYECKOW KOppOo3uM TanbBaHomapsl Zn|Mg B CEepHOKHCION
cpezne. B orBete ykaxkure cymmy K03(h(pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUU.
1) 6
2) 5
3) 4
4) 8

Bueaynutopnas camocrosiTenibHas paboTa oOydaroluXxcsl OCYIIECTBISETCS B BHJE M3YyUEHUs
JUTEpaTyphl IO COOTBETCTBYIOLIEMY pasfelly ¢ MpopaboTKol marepuana; o(GpopMiIeHHs OTYETOB IO
71a00paTOPHBIM pabOTaM U BBINOJTHEHUS JOMALTHUX 3a/1aHuM.

BapuaHThl TeMATHYeCKUX JOMAIIHUX 3aaHUM /151 BHEAYIUTOPHON CAaMOCTOSITEJIbHOI PadoThI
CTYJAEHTOB M0 TeMaM

JlomalHee 3aganaue No 1
1o TeMe «XHMHYECKasi TEPMOIMHAMHUKA)

B nomamrHeMm 3amaHuu 1Mo TeMe «XuMHUYECKas TEPMOIUHAMUKAY: MIEepBasi 3aJa4a OLECHUBACTCS B
2,5 Ganna; BTopas — B 1,5 6ama; Tpethbs — B 1 6am.

3amaya Nel

Hns peakuun CHs ) + CO2 ) = 2 CO ) + 2 Hz () onpenenuTe BO3MOXKHOE HANpaBJICHUE
CaMOTIPOM3BOILHOTO TEUEHHs PEaKIUH TIPU CTAHIAPTHHIX ycloBusX u npu Temmeparype T = 927 °C,
eclii TeryI0BoM 3(h(PeKT peakiuu A0 3alaHHON TeMIlepaTypbl He U3MEHHUTCS. YKaXUTe: a) BblAeNseTcs
WIM TOTJIONIAeTCS JHEPrHsi B XOJA€ peakuuu;, O0) MPUYNHY HaWJECHHOTO HW3MEHEHUsS SHTPOIUU.
PaccuuraiiTe TemnepaTypy Hauajia peakiuu.

3amaua Ne2

Berancnure teroBoit addext peakmun: CaCz ) + 2 H2O¢) = Ca(OH)2 () + C2H2 (1), mONB3ysch
CTaH/IaPTHBIMU TEIUIOTaMU 00pa30BaHUS pearupyromux BemecTB. CKOIbKO TEIIOTHl BBIACIUTCS WA
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoHo?

3amaua Ne3

[To TepMOXMMHYECKHMM  ypaBHEHHUSM  pacCuuTaWTe  TEIIoBOM  3P(EKT  peakiuu:
Ho @y + CO2 () = CO () + H2 O¢ry. TepmoxuMuueckrie ypaBHEHUS:

a) Ho) + %2 O2 () = H20 (1), AH = -241,9 xJIx;

0)2COr +020)=2CO2 (), AH = -566,2 k]I k.

Jlomaminee 3aganmue Ne 2
o TeMe «XMMHUYeCKasd KHHeTHKA»

B nomamnem 3amanuu no teme «XuUMHYECKas KUHETHKa»: MEpBasl 3ajgada oleHuBaerca B 1,5
Oamna; Bropast — B 0,5 Gaa; TpeThs, 4eTBepTast u nsaras — B 1 6as.



3amaga Nel
Peakuus nporekaer no ypaBHeHuto: Oz ) +2 CO p = 2 CO2 (. HauanbHble KOHLIEHTpanuu

pearupyromux BemecTB paBHbl: [O2] = 1,2 monw/n, [COJ= 0,8 monb/n. Bo ckoabko pa3 W3MEHUTCS
CKOpOCTh MpsMol peakiuu, korna mnpopearupyer 30% CO? Bo CKOIbKO pa3 M3MEHATCS CKOPOCTH
MPUMOI ¥ OOpaTHOW PEaKINH, €CJIU YBEIIMUNUTD JaBJICHUE B CUCTEME B JiBa pa3a?
3amaua Ne2
[Tpu Temmeparype 40 °C HexoTOpoe KOJNMYECTBO BENIECTBA BCTYIAET B PEAKIMIO 33 20MHH.
Paccuuraiite Bpems, mpuU KOTOPOM 53TO K€ KOJHMYECTBO BEIIECTBA BCTYNUT B PEAKIHUIO MpU
temneparype 200 °C, ecnu TemmepaTypHbIii K03((UIMEHT CKOPOCTH peakiuu paBeH 2. Bo cKkojibko
pa3 U3BMEHUTCS IPU ITOM CKOPOCTh peakiuu?
3amaua Ne3
Haiinure HauanbHBbIE KOHLIEHTPALMM HCXOJHBIX BEIIECTB M KOHCTAHTY PABHOBECHS PEAKIIMU:
Fe @ + H20 x) = FeO () + H2 (1), ecniu paBHOBECHBIE KOHIEHTPALMU PEArpyOIINUX BELIECTB PABHBI:
[H20]=0,3momb/1, [H2] = 0,4 Moan/m1.
3amaua Ned
Hns peakumonnou cucremsl: CO ¢y + H20 ) = CO2 p + Hz (7 HayaiabHbIE KOHIIEHTpALUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n. Onpenenure KOHIEHTPAIMN BCEX BEUIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBECHS paBHa 1,45.
3amaya NeS
BripasuTte yepe3 KOHLIEHTpALMK PeareéHTOB KOHCTAHThI PAaBHOBECHS CIEIYIOLINX PEaKIil:
N2 + 3 Haey) = 2 NH3(r), AH =-92,2 x/1x;
COzr) + Cr) =2 COry, AH = +160,5 xJ1x;
COw + H20@) = CO2 () + Hom), AH = -41,1 xJIx.
VYKakuTe HanpaBlieHUE CMEIIEHNS XUMUYECKOTO PaBHOBECHS ATHX PEaKLUii: a) MPHU MOHUKEHUH
TEMIIEPAaTyphl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TOBBIINICHUW JJaBICHUS, €CIU TeMIlepaTrypa
MOCTOSIHHA.

Jlomaniaee 3aganue Ne 3
no reme «PacrBopnI»

B nmomammnem 3aganunm no teme «PacTBopel»: IepBas, BTOpas, TPeTbs M IATas 3a7a4u
orieHuBaeTcs B 1 6am; yerBepras u mecras — B 0,5 Oaina.

3amaga Nel
B xakom oOwveme Boabl cieayet pactBoputh 135r SnClz anst momydenust 3M pacTBopa xiopuaa

onosa (I1) ¢ mmotHocThIO p = 1,405 T/MN?

Paccunraiite: a) MaccoByl0 [IOJIF0 BEIIECTBA B pacTBOpe; 0) MOJSIPHYIO KOHIEHTPAIHUIO
SKBUBAJICHTA; B) MOJISUTBHOCTB; T) TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B PacTBOPE.

3agava Ne2

3aKOHYUTE MOJEKYJIsSpHbIE W HANUIIUTE COKpPAIEHHbIE WOHHBIC YpaBHEHUS pPEaKIIHi
B3aHMO,Z[eI>'ICTBI/I$I CICOAYIOIIUX BCUICCTB!:

HBr + NaOH —

AgNO3 + H.S —

MgCl; + KOH —

CaF; + HCl —

Sb(OH)3 + H2SOs —

Sb(OH)3 + NaOH —

3amaua Ne3

CocraBbTe 10 ABa MOJIEKYJISIPHBIX YPaBHEHUS pEaKLUi K CIEIYIOIIUM HOHHBIM:

Ba?* + CrOs* — BaCrOg;

NHs" + OH — NHiOH;

ZnS + 2H" — Zn* +H>S



3amaua Ned
Boruucnure pH 0,05M pactBopa cepHON KUCIOTHI.

3amaya NeS

Kakwne u3 caemyronux coneit moaseprarores ruaponusy: NaSiOs. Cu(NOz)2. KBr? Cocrasbte
HOHHBIE U MOJIEKYJSPHBIE YPaBHEHMsI TMIPOJIM3a COOTBETCTBYromMX conel. Kakoe 3Hauenune pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJICH?

3amaua Ne6
Haiinure npoussenenue pacteopumoctu PhCly, eciiu B 200 mut Boabl pactBopsieTcs 2,17 T 3T0ro

COEIUHEHHUS.

Jlomaninee 3aganue No 4
no TeMe «OKHCJINTEIbHO-BOCCTAHOBUTEIBHBIE MPOLECCHD

B JOMAaIIHEM 3aJaHUU II0 TEME ((OKI/IC.HI/ITGJ'IBHO-BOCCTaHOBI/ITeHBHBIe Hpoueccm»: HepBa}I
3a/aua orneHuBaercs B 1,5 6ayia; BTopas — B 2,5 6ana; Tpeths — B 1 Oai.

3amaga Nel
[TonGeputre KOXPPHUUMEHTHI B YpaBHEHHSIX OKHUCIUTEIbHO-BOCCTAHOBHTEIBHBIX pPEAKLUH.

VYKaxuTe THN KaKI0H peakivu.

PaccunraiiTe »JIEKTPOABIDKYINYIO CHIIy W ONPEISIUTE HANpPaBIEHUE CaMOIPOU3BOIBLHOTO
MPOTEKAHUS TIEPBOM PEAKIMU TMPU CTAHIAPTHBIX YCJIOBHSIX, WCIOJIB3YS 3HAYCHUSI OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX ITOTCHIIUAIOB:

HJ + H3POs — J» + H3PO3 + H2O

HNO, — HNOs; + NO + H20

H[AuCl4] + H.O2 + NaOH — Au + NaCl + Oz + H20

NHisReO4 + H, — Re + NH3z + Hx0

KBrO — Oz + KBr

3amaya No2

CocTraBbTe YpaBHEHHSI OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITNMN:

KMnO4 + NaNO2 + H20 —

NaCrO, + H2O2 + NaOH —

Bi(OH)s + NaS:0g + NaOH —

BiO3 + C —

Mg + HNO3 (pass) —

3amaga Ne3

Hanbl nBe okuciutenbHO-BoccTaHOBUTENbHBIC mapbl: KNO2, KNOs3; u Pb(NOz)2, PbO>.
[Tonp3ysick Tabnuiel CTaHIAPTHBIX OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX ITOTEHIINAIOB, COCTABHTE
ypaBHEHHE BO3MOXHOH peakimu B ykasanHouW cpexe (HNOs3). Paccuwmraiite 3HaueHue
AJIEKTPOJIBIKYIICH CHIIBI PEAKITUH.

Jlomaniaee 3aganue Ne 5
1o TeMe «JIeKTPOXUMHUYECKHEe CHCTEMbD)

B nmomaminem 3amanuu o TeMe «NeKTPOXUMHUUYECKUE CUCTEMBI»: TIepBas 3a/1aya OLICHUBACTCS B
1 6amm; BTOopas — B 1,5 6anna; Tpeths — B 2,5 Gaia.

3amaga Nel
CocTaBbTe DIIEKTPOHHO-MOHHBIE YpPaBHEHHUS JJIEKTPOAHBIX IIPOLECCOB M  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOpPAa3yIOIIe peakIuu, MpOTEeKaromed MNpu padoTe TaJlbBaHUYECKOTO AJIEMEHTa
Co/Co(NO3)2 /I AI(NOg3)3/Al. Paccumntaiite DJIC (E) raqpBaHHYECKOro 3JIEMEHTA MPHU CTAHIAPTHBIX
YCIIOBHSIX.

[IpuHSB MOTEHNIMAN aHOAA PaBHBIM CTaHAAPTHOMY 3HAUEHHUIO, PACCUUTANTE KOHIIEHTPAILIUIO
KaTUOHOB MeETaJlJla B KaTOJAHOM pactBope, mpu Kotopoil 3JIC raabBaHUYECKOrO 3JIEMEHTa
ymensbiures Ha 0,02B.



3amaga Ne2

[lpuBeaure cXeMbl DJIEKTPOJIHBIX IPOLIECCOB U  MOJIEKYJSPHBIE YPaBHEHUS peakLui,
MPOTEKAIOIINX NPHU 3JIEKTPOXUMHUUECKON Koppo3uu ransBaHonapsl Co/Ni: a) B kucnoii cpeze; 0) Bo
BJIQKHOM BO3/yXe€.

Omnpenenure yObUIb Macchl aHo/a MPHU KOPPO3UHM B KUCIOM cpene 3a 20 MHH, €clM CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHHS JJIEKTPOAHBIX IPOLECCOB (AHOJ HHEPTHBINA) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKLIUHU, IPOUCXOASILIEH MTPH AIEKTPOIH3E:

a) pacruiaBa NaOH;

0) pactBopa CoSOs,

Boruncnure ¢akTuueckoe KOJUYECTBO METalljia, MOJYY€HHOIO Ha KaroJe NpPU 3JIEKTPOJIHN3e
Co(NO3)2, eciu 37eKTpOIA3 TPOBOAMIM B TedeHur 1 4. Beixoa Metamia mo Toky coctaBui 85%.

YKakuTe BO3MOKHBIE IPUUMHBI YMEHBIIEHUS BBIXO]a METAJLIA TI0 CPABHEHUIO C PACUETHBIM.

KoHnTpoJbHbIe BOIPOCHI M0 TEMaM
KoHTpoJsbHbIe BONPOCHI 10 TeMe «XUMHYecKas TEPMOAUHAMHUKA)»

OCHOBBI XMMHYECKON TEPMOAMHAMUKHU: TIOHSATHE CUCTEMBI, BU/BI CUCTEM.
TepmoauHaMudeckue napamMeTpsl U PYHKIIUH COCTOSTHHS CUCTEMBI.

Bryrtpennss sueprus. Pabora. Temora.

[lepBrlii 3aKOH TEPMOJUHAMUKY (BBIBOJ).

OHTaNbNUS KaK (YHKLUS COCTOSHUS CUCTEMbI. DHTANbINA 00pa30BaHMs BELIECTBA.
TernnoBoit 3ddexr xumuyeckoit peakunu. DakToOppl, BIMAIONIME HA TEIIOBOH APQEeKT
XUMHUYECKOW PEaKInu.

Tepmoxumust. 3akoH ['ecca.

CnencrBug n3 3akoHa I'ecca.

OHTponus Kak (PyHKIUS COCTOSIHUS CUCTEMBI.

10. Bropoii 3aKOH TepMOIUHAMHUKH.

11. Tperuii 3aK0H TEPMOIUHAMUKH.

12. Dueprus ['m606ca.

13. HanpasieHue caMOnpoOU3BOIBHOIO MPOTEKAHUS XUMHUYECKUX PEAKIIHHA.

U~ wd P
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KOHTpOJII)HbIe BOIIPOCHI IO TEME «XHMHYeCKasd KHHETHKAY

Xumuyeckast KnHeTuka. CKOpocTh XMMUUYECKOM peaKLiMK U METObI €€ PErYIMPOBAHUS.
BrusiHrEe KOHIIEHTpAIMK Ha CKOPOCTh XMMHUYECKOM peaKIuu (3aKOH JEHCTBYIONINX Macc).
Bnusiaue Temneparypsl Ha CKOPOCTh Xumuueckoi peakuuu. [Ipasuno Bant — Fodda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

OHeprus akTUBallMM. Y paBHEHHE AppeHunyca.

Teopus nepexogHOTO KOMIUIEKCA. DHEpPreTUYecKas juarpaMmma.

Kpusas Makcsenna — bonpiimana. DHepreTuueckuii 6apbep.

Karanutrnueckue cUCTEMBL.

BiistHue karanusaropa Ha CKOPOCTb XMMUYECKON PEAKLIUN.

0. T'oMOreHHBIN U TETEPOTCHHBIN KaTaJIH3.

1. KonebarenbHble peakluu.

12. Xwummueckoe paBHOBecue. OOpaTUMBbIC H HEOOPATUMBIEC PEAKITHH.

13. KoHcTaHTa XUMHYECKOTO PABHOBECHSI.

14. Cwmemenne xumudeckoro paBHoBecus. [Ipunnun Jle—Illaremnne.

15. BunwusHME KOHLEHTPALNH, JABJICHUS U TEMIIEPATYPHI.

16. ®da3oBbie paBHOBECHS.

17. ®a3oBble nuarpaMMsbl 17151 OJHOKOMIIOHEHTHBIX CUCTEM.

RRO©oOo NGO~ WNE

KonTpoJsbHbie Bonpockl 1o Teme «PacTtBopbn»



no

No gk ow

10.
11.
12.

13.
14.
15.
16.
17.

BOo~NoUOR~WNDE

N~ WNE

0.
11.
12.
13.

[TonsiTue pactBopa. PactBopuMOCTh BelecTBa. PacTBOpuMOCTH rasa.

PactBopel. CriocoObl BBIpRKEHHSI KOHIIGHTPALlMM PACTBOPOB (MaccoBast J0Jisl, MOJSpHAS
KOHIEHTpAIs1, MOJISIpHAs KOHLEHTPALKs SKBUBAJIEHTA, MOJIbHASI IOJISA, TUTP).

KomnuratusHasle cBoiicTBa pacTBOpoB. MneanbHblil pacTBOp.

3akonsl Payns: [ (tonomerpuueckuit) u Il (30ymirmockonmuaeckuii 1 KpUOCKOTTUIESCKU ).

Ocmoc. Ocmotnueckoe naBiaeHue. CxeMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOICHCTBHUS BEIIECTB.

Nonnas Teopusi KUCIOT U OCHOBaHUM AppeHunyca. OCHOBHBIE TIOHATHUS U TOJIOKEHUS TEOPUU
AppeHnnyca.

Juccoumnanus KHCJIOT, OCHOBAaHMWA M COJEH C TOYKM 3pPEHUS] MOHHOM Teopun AppeHuyca
(mpuMepsl).

Crenenp aucconuanyu. CUIbHBIE U CI1a0ble AIEKTPOJIUTHI.

Jucconmarus ciadbix 37eKTpoauToB. KoHCTaHTa qucCcoIuaIum.

3akoH pazbasieHuss OcTBagbaa.

Peakuuu noHHOTO OOMEHa MEXIY 3JEKTPOIUTaMU (Ha MpUMepe peakuuil oopazoBaHus claboro
3JICKTPOJIUTA, OCAJIKA U Ta3a).

[IpousBeneHne pacTBOPUMOCTH.

NonHoe npousBeneHre BoAbl. BonopoaHbIil M THAPOKCUIIBLHBIN TOKA3aTEIIH.

I'maponus cosed. Tumsl rugpousa comnei.

KonnuecTBeHHBIE XapaKTEPUCTUKU MPoOIiecca THIPOIU3a.

@DakTOpHI, BAUSAIONINE HA MPOIIECC TUIPOIIU3A.

KonTtpoabHbie Bonpockl o TeMe «/lucnepcHblie cucTteMbDy

I'ereporennsie cMecu. [JucriepcHble CUCTEMBI.
HucnepcHocth. Knaccudukarum TMCIEpCHBIX CHCTEM.
Komnounusie pactBopsl. JInopunbHbie 1 T10()OOHBIE KOIIOUIBI.
Crioco0b! nostyueHus KOJUIOMIHBIX pacTBOPOB.

CtpoeHne KOJTOUIHBIX YaCTHL.

[IpaBuno ®asHca — [leckosa.

Y CcTONYMBOCTD KOMIOUAHBIX cucTeM. CTaOMIIN3aTOpPHI.
Koarynsmust mnoduibHbIX 1 THO0GOOHBIX KOJIJTOWIOB.
CenumeHTalus KOJJIOUIOB.

Koarynauust KOJUIOMIHBIX paCTBOPOB JIEKTPOJIUTAMH.
[pasuno Ulynsue — [Mapau. Koarynaupyromas criocoOHOCTb.
Ontuyeckre CBOMCTBA KOJUIOMAHBIX PACTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJIJIOUHBIX PAaCTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIE TOHATHS TEOPUHN OKHUCIUTEIIBHO-BOCCTAHOBUTEJIHHBIX PEAKIINM.
OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHEBIE CBOMCTBA BEILIECTB.

Baxnaeinine oKMCIMTEIN 1 BOCCTAHOBHUTEIIH.

Tumbl OKUCIUTENTbHO-BOCCTAHOBUTENBHBIX PeakUuid (IpUMEpHI).
OKHUCIINTEIIFHO-BOCCTAHOBUTEIIHLHBIN ITOTCHITHAIL.

VYpasuenue HepHcra.

CocTaBieHHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
Hamnpapnenue okucnuTeIbHO-BOCCTAHOBUTENbHBIX PEAKIIHIA.

KOHTpOJIbeIe BOIIPOCHI IO TEME «3.J1eRTp0ngnqec1me CHUCTEMBD)

OnexTpoxumuueckue cuctembl. Knaccudukanus 3m1eKTpoXUMUYECKHUX TTPOLIECCOB.
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11.

12.
13.
14.
15.
16.
17.
18.
19.

DIEKTPOXUMUYECKHE MTPOLIECCH, TPOTEKAIOIIUE HA TPAHULIE pa3jieia «METaJll — PacTBOP».
[ManpBarMYeckmii anemenT [lanmaisa — Skoomn.

DNEKTPOABUKYILAS CUJIA TAIbBAHUYECKOTO AJIEMEHTA.

N3mepeHre HIeKTPOAHBIX IMOTEHUMATIOB. Psn  CTaHAAPTHBIX AJEKTPOJIHBIX MOTEHIUAJOB.
CBoiicTBa METAINIOB B COOTBETCTBUHU C UX MOJIOXKEHUEM B PsIIy HAIPSHKEHUH.

VYpasuenue HepHcra.

DIIEKTPOIN3 PacIuIaBoOB U pacTBOpPoB. KaToaHble M aHOAHBIE TPOLIECCHI.

O0benuHeHHBIN 3akoH Papanes. Beixoa mo Toky.

Koppo3zus metamios. Knaccudukanys Koppo3nOHHBIX TTPOIIECCOB.

XuMuyeckasi Koppo3usl.

DIIEKTPOXUMUYECKass KOppo3us. AHOJIHOE OKHCIEHUE METaula M KAaTOAHOE BOCCTAHOBIICHHE
OKUCITUTENS.

[Tpumepsl KOPPO3UHU B KUCIIOH cpelie U aTMOCHEPHON KOPPO3UH.

CkopocTh KOppo3uH.

3anmra METAJJIOB OT KOPPO3UH.

3alUTHBIE TOKPBITHUS.

DNEKTPOXUMHUYECKHE CITOCOOBI 3alTUTHI OT KOPPO3UU METAIIJIOB.

XUMUYECKUE UCTOYHUKHU TOKA. ['albBAaHUYECKUI SJIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJISTOPHI.

XUMUYECKUE UCTOYHUKHU TOKA. TOIJIMBHBIE 3JIEMEHTHI.

7. OneHoYHbIE CPeACTBA /IJIsl MPOBeIeHHU s MPOMEKYTOYHOM aTTeCTAlMHU
HpOMe)KyTO‘IHaH arrecragus HUMECT JA(SA105910) ONpCACIINTb CTCIICHb JOCTHNKCHU S

3aIJIaHUPOBAHHBIX PE3Y/IbTATOB O0YUEHHUS MO TUCHUIUIMHE 33 ONPECeNIEHHBIN Mepro]] 00ydeHUs.

a) Ilnanupyemble pe3yJbTaTbl O0y4YeHHSI U OLIEHOYHbIEe CpeACTBA /Jisl INPOBeIeHUs:

NMPOMEKYTOYHOM aTTeCTALMU:



CTpyKTypHBII
AJIIEMEHT

KOMIICTCHII N

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble cpencTBa

OIIK-4

TOTOBHOCTBIO COUCTATh TCOPHIO N NPAKTUKY NI PCIHNCHUA MHXKXCHCPHBIX 3a1a4

3HaTh

- OCHOBHBIE XMMHYECKHE ITOHITHS,
MMOJI0KEHHUS U 3aKOHBI,

- COBpPEMEHHBIE HaIpaBIICHUS
Pa3BHUTHS HAyYHBIX TCOPHIA;

- METOABI  TEOPETHYECKOTO U
IKCIIEPUMEHTAIILHOTO MCCIICT0BAHUS
B 00JIaCTH XUMHUU

Hepelteub meopemu4ecKux 6onpocoe K IK3ameny:

16.
17.

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

OCHOBBI XMMHYECKOH TEPMOJMHAMUKH: CHCTEMa, TEPMOJMHAMUYECKHE TMapaMeTphl
CHCTEMBI, PYHKIIUU COCTOSHUS cUCTeMBI. [IepBblil 3aKOH TEPMOIUHAMUKH.

DHepreTuka XMMHYECKHUX IIPOIECCOB.

Onranbnus. 3akoH ['ecca u cieacTBUs U3 HETO.

OuTponus. YpaBHeHue bonbiimana. Bropoii u TpeTunii 3aKOHbI TEPMOJIUHAMUKH.

Oneprus ['m66ca. HanpapieHUs: XUMHUECKUX MPOIIECCOB.

Xumuueckass kuHeTuka. CKOpOCTh XMMUYECKOW peakiuu. CpeaHsss 1 UCTUHHAs CKOPOCTH
peakunu. Kunernueckast Kpubast.

CKopoCTb peakIui U METO/IbI €€ PeryJINpPOBaHHUS.

Bnusiaue Temneparypsl Ha ckopocTh peakiun. [IpaBuno Bant-I'odda.

OHeprus akTUBALMU. AKTUBUPOBAHHBIN KOMIUIEKC. Y paBHEHUE AppEeHUyca.

. KaranuszaTopsl n karanuruyeckue cucTeMbl. [ OMOTeHHBIN KaTallns.

. KatanuzaTopbl 1 KaTanuTUYECKUE CUCTEMBI. [ €TepOreHHbIN KaTains.

. XumMnueckoe paBHoBecue. KOHCTaHTa XUMHUUYECKOTO PaBHOBECHSI.

. Cmemenne xumuueckoro paBHosecus. [Ipuniun Jle [larenbe.

. PacTBOphI. CiocoOBI BhIpaskeHUsI KOHIIEHTPAIIUU PACTBOPOB.

. PacTBOpBI 351ekTpouTOB. CTENEHh U KOHCTAHTA AJIEKTPOIUTAYECKON AUCCOIMALIMKN. 3aKOH

pazbasienust OcTBanba.

Jucconmarus KICIIOT, OCHOBaHUM, COJIEH. AM(OTEPHBIE JIEKTPOTHUTHI.

PactBopumocTs. I[IpousBeneHne pacTBOPUMOCTH. YcClIoBHE OOpa30BaHUS M PACTBOPEHUS
OCaJKOB.

Hucconunanus Boasl. MoHHOE nipoussenenue soasl. pH.

I'maponus coneit. CTeneHb U KOHCTaHTa TUAPOJIN3a.

Hucnepcusie cucremsl. Kimaccudukanus. JinopunsHbie 1 110()0OHBIE KOJITOUIBIL.

CrtpoeHne KOJUTOUIHBIX YaCTHULL.

Koarynsamus koaouHbIX pacTBOPOB.

OKucnIUTeIbHO-BOCCTAHOBUTENIbHBIE CBOWMCTBA BemlecTB. Kiaccugukanus OKHUCIMTENbHO-
BOCCTAHOBUTENIbHBIX PEAKIUH.




CrpyKTypHBIi

[Inanupyemslie pe3ynbTaTsl

3JIEMEHT OneHouHbIe CpesicTBA
oOy4eHus
KOMTIECTCHIINH
24. DneKTpoXuMHUECKUE cUCTeMbl. 3akoHbl Papasies. DIeKTPOIHBIN MOTEHIIHAL.
25. IN'anpBarm4eckmii amemeHT Jlanmais Axoou.
26. DIEKTPOXUMHUYECKUE CUCTEMBI: 3JICKTPOJIN3 paciuiaBoB. [IpuMeHeHue aIeKTposm3a.
27. DnexTposn3. AHOJIHBIN W KaTOJHBIN TPOIECCHI MPU AJIEKTPOIU3e pacTBOpoB. [IpuMeneHue
AIIEKTPOIIH3A.
28. Kopposus. Buasl kopposzun. CriocoObI 3aIIUTHl METAJUIOB OT KOPPO3HH.
Ymerb - pemiath ~ pacueTHbIE  3aauu Ilpumepnvie npakmuyueckue 3a0anus 011 IK3AMeHa:
MIPUMEHUTENHLHO K Marepuaty 1. HamucaTth 57€KTpOHHBIE YpaBHEHHS JJIEKTPOJHBIX IPOLIECCOB, YpaBHEHHE CYyMMAapHOM
MIPOTPaMMBI; TOKOOOpa3ytomeit peakuuu, BeIYUCIUTh DJ[C ralbBaHHMUYECKOTO SJEMEHTa, €CIU KOHIICHTPAIUH
- IPOTHO3MPOBATh  BO3MOXHOCTH | HOHOB MeTa/IoB paBHbL: [AIF*]=0,001 momns/1, [C0?*]=0,1 Moms/m.
IIPOTEKAHUS CaMOIIPOU3BOJIBHBIX 2. Hanmucath MOHHBIE M MOJIEKYJISIpHBIC ypaBHEHHs peakiuil ruaponu3sa comueit: KsPOs; NazSOq,
MIPOIIECCOB B pasnuunbixX | ZnClo.

XUMHUYECKUX CUCTEMAX;
- COYeTaTh TEOPUIO U MPAKTUKY IS
pelIeHUs] MHKEHEPHBIX 3a]1a4

3. 3aKOHUYUTH YpaBHEHUS pEaKIii, HAMKMCAB UX B MOJIEKYJIIPHON M MOHHOH (popmax:
Al(OH)3 + NaOH —, K>CO3 + H2SO4 —, H2S + KOH —.

4. B 2 n pactBopa ruapokcuna kainbuus coaepxurcs 478,8 r Ca(OH).. [lnotHocTh pacTBopa
1,14 r/mn. PaccunTaiite: ®(Ca(OH)2); Cwm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHS OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIIUA:

K2Cr207 + FeSO4 + H2S0O4 — , KMNO4 + Na2S0Os3 + H20 —s.

6. Hamwmcarb 535€KTpOHHBIE YpPAaBHEHMs SJIEKTPOAHBIX IPOILIECCOB, YpPAaBHEHUE CyMMapHOU
TOKOOOpasyromei peakiuuu, BeIYUCIUTh DJ[C ragpBaHMUECKOr0 3JEMEHTA, €CIU KOHIIEHTpaIluu
MOHOB METaIoB paBHbL: [Mn?*]=0,01 moms/1, [AU*]=0,1 Momb/m.

7. 3aKOHYUTH YPAaBHEHHS PEAKIIMi, HAITMCAB UX B MOJICKYJIIPHON M MOHHOU (hopmax:

NH4OH + HNO3 —, Zn(OH); + NaOH—, AIPO4 + Na;SO4 —.

8. HammcaTh ypaBHEHUS peakiuii THAPON3a B MOJIeKyIsspHoM U nonHoM Bujae: Alx(SOa)3, KCI,
Na2SO0:s.

9. Hamucath 3JEKTpPOHHBIC YpPAaBHEHHUS DJIEKTPOJHBIX IMPOIECCOB, YpPaBHEHHUE CYMMapHOMH
TOKOOOpa3ytomeil peakuuu, BeIYUCIUTh DJ[C ralbBaHHMUYECKOTO 3JEMEHTa, €CIU KOHIICHTPAIUH
FIOHOB METaJIIOB paBHEL: [ZN?*]=0,01 momns/1, [Cu*]=1,0 MomB/m.

10. Cynbdat amomunuss Maccoit 36,4 r pactBopuiu B 100 r Boxabl. [IMOTHOCTE MOTy4eHHOTO
pactBopa 1,32 r/mi. PaccunTtaiite: @(Al2(S04)3); Cum; Cox; Cm; N(AI2(SO4)3) u N (H20); T.

11. Hamucarh »1E€KTPOHHBIE YpaBHEHHUSI 3JEKTPOJHBIX MPOLIECCOB, YpPaBHEHHE CYMMapHOM
TOKOOOpasyromei peaknuu, BerYucanTh DJIC ragpBaHMUECKOro 3JEMEHTA, €CIU KOHIEHTpaIuu




CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIU N

[Inanupyemslie pe3ynbTaTsl
oOy4eHus

O1ieHOYHBIE CpeICTBA

MOHOB MeTaIoB paBHbL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Mons/m.

12. 3aKOHYHUTH YpaBHEHHUS pPEeaKIMii, HAIUCAB UX B MOJIEKYJISIPHOM U HOHHOM BHU/IE:
MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOJUMHAMUYECKYIO BO3MOXHOCTH MpoTekaHus peakiuu CaOg) + 2 Cuy =
= CaCz ) + COq), AHr = 460 x>k npu crangapTHBIX yciaoBUsX. Paccunraiite Temneparypy Hadana
peakmuu, eciu  S(Ca0)=38 [Ix/monbK; S(C)=6 Ix/monbK; S(CaCz)= 70 Ix/monbK;
S(CO)=197 Ix/monn-K.

14. CocTaBbTe ypaBHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN:

KMnOs + NaNO; + H2SO4 —, Cr2(S04)3 + Br2 + NaOH —.

15. Omnpenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTD mpoTekanus peakuuu 2 Cly ) + 2 HoOq
=4 HCly) + O2 (), AHr = 115,6 k/Ix npu cTaHZapTHHIX ycloBHsX. Paccuurtaiite Temmeparypy
nauana peakuuu, ecian S(Cl2)=223 Jix/monb K; S(H20)=189 JIxx/moas-K; S(HCI)= 187 Ix/momns-K;
S(02)=205 JIxx/moinb K.

16. Hamucarp ypaBHEHMSI peakiiii ruaposm3a B MosekyiaspHoM u noaHoM Buze: CrCls, NaNOs,
K2COsa.

17. CocTaBbTe ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUN:

K2Cr207 + Na2S03 + H2S04 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHasi peakuusi mpoTekaeT mo ypaBHeHuto Hx ¢ + b «p = 2 Hly. Havanpnas
KOHIIeHTpaluss Boxopoaa 2,1 mone/n, woga 1,5 monw/n. Bo CKOIbKO pa3 M3MEHUTCS CKOPOCTh
peakiuu, korna npopearupyet 30% Bogopona?

19. B 640 mn Boasl pactBopwiin 160 1 xsopuaa xenesa (II). [InoTHOCT moTyueHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cum; Cox; Cm; N(FeCl3) u N (H20); T.

20. OmpenenuTe TEPMOIUHAMUYECKYIO BO3MOXKHOCTh MpOTEKaHHUsS peakiuu CSy ) +3 Oon)=
=CO; (n + 2 SOz (1), AHr = -1075 x/Ix npu craHAapTHHIX ycloBHAX. PaccuuTaiite Temmneparypy
Hauana peaknuu, eciu S(CS2)=151 x/monb-K; S(02)=205 Ix/mons K; S(CO2)= 213 Jx/monb K;
S(S02)=248 JI:x/monb K.

21. Peakmus umer mo ypaBHenmio: 2 Hx ) + S» ¢ = 2 H2S(). Havanpnas xoHueHTparus
BOJIOpOJIa 2 MOJIB/J, cepsl 1,5 Monb/n. OnpeaenuTe BO CKOIBKO pa3 U3MEHUTCS CKOPOCTh PEAKINU K
MOMEHTY, Koraa npopearupyet 0,7 Mob/1 Bogopoaa?

22. Onpenenute TEPMOJAUHAMUYECKYIO BO3MOKHOCTD MPOTEKAaHUs peakiuu 2 ZnS ) + 3 Oz =
=2 2n0 ) + 2 SO (1), AHr = -890 x/[)x mpu cTaHIapTHBIX yCIOBUAX. PaccuuTaiiTe Temmneparypy
Havana peakiuu, eciu S(ZnS)=58 x/monb K; S(02)=205 x/mons K; S(ZnO)= 44 Jx/monb K;
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S(S02)=248 JI:x/monb K.

23. HauanpHbIe KOHIIEHTPAIIMN UCXOTHBIX BemecTB B peakiuu: 2 SOs () + Oz () = 2 SO3 (1) Ob11H
pasubl 1,8 Mons/1 SO2 u 2,4 mons/n O2. Bo CKONBKO pa3 U3MEHHUTCS CKOPOCTh PEAKLIUU K MOMEHTY,
koraa npopearupyet 0,8 monn/1 SO27?

24. B pactBope optodochoproit kuciaorel maccoit 1200 r m mmotHocthio 1,153 r/mn
comepxutcs 312 r HsPOas. Paccunraiite: w(H3PO4); Cvm; Cox; Cm; N(H3PO4) u N (H20); T.

Brnaners - HaBBIKAMM MPUMEHEHHS OCHOBHBIX Ilpumepnvie npakmuuecKkue 3a0anus 011 IK3AMena:

XUMHAYECKHX 3aKOHOB B
npodeccHoHABEHOM IeATEIBHOCTH;

- NPaKTUIECKUMU HaBBIKAMHU
TEOPETUYCCKOTO u
AKCIIEPUMEHTAIBHOTO UCCIICOBAHUS
B 00JIACTH XUMHUH

1. dns peakiuu CHs ) + CO2 ) = 2 CO () + 2 H2 (1) onipenenuTe BO3MOKHOE HaIpaBiICHUE
CaMOIIPOU3BOJILHOTO TEUCHHUS pEaKlUd TpPHU CTAaHAAPTHBIX YCIOBUSX M TpH  Temmepatype T
=927°C, eciu TeroBO# YOQEKT peakIMy 10 3aJaHHOIN TeMIepaTyphl He H3MEHUTCS. YKaKHUTE: a)
BBIJICTISICTCS] WJIM TIOTJIONIACTCS DHEPrHs B XOJE PEaKIuu; 0) MPUUMHY HANJICHHOTO HW3MEHCHHS
sHTponuu. Paccuuraiite TemnepaTypy Hadajia peakiuu.

2. Beipa3uTe depe3 KOHIEHTPALUY PEareéHTOB KOHCTAHTHI PABHOBECHS CIICIYIOIIUX PEaAKIIHiA
Nowy + 3 Haoey = 2 NH3w), AH = -92,2 k/[x. YkaxuTe HampaBJICHHE CMEIICHUS XHUMHYECKOTO
PaBHOBECHS 3TUX PEAKIU: a) MPU MOHKEHUHN TEMIIePaTyphl, €CIU JaBlIEHHUE TIOCTOSIHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpaTypa MOCTOSHHA.

3. CKONbKO MWIIMIUTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C IUIOTHOCTHIO 1,84 r/mi
noTpeOyeTcs s npurorosienus 2 i 0,25M pactBopa?

4. Kakuwe w3 cienyromux coneit moasepratorcss ruaposmsy: NapxSiOz. Cu(NOz).. KBr?
CocTaBbTe HOHHBIE M MOJEKYJSpHBbIE YpaBHEHHS THAPOJIM3Aa COOTBETCTBYIOHIMX coseld. Kakoe
3HaueHue pH (< wimu> 7) UMEIOT pacTBOPHI 3TUX COJIEH?

5. 3omb THApPOKCHUIa MarHus noiydeH mytem cmemmuBanus 0,02 i 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsi 4acTUIl MOJYYEHHOTO 30JISI U HAMUIIUTE
dbopMysTy €ero MHUIIEIUIBI.

6. PaccunTaiiTe 2JEKTPOABIKYIIYIO CHIIy W ONpENeIUTe HAIpaBlIEHUE CaMOIPOU3BOIHHOTO
NPOTEKaHUs pEeakUUuu TMpU CTAaHAAPTHBIX YCIOBUAX, HCIONb3YS 3HAUYEHUS OKUCIUTEIbHO-
BOCCTAaHOBUTENLHEIX nToreHmanos HJ + H3POs — Jo + H3POs + H20.

7. TlpuBeaute cXeMbl 3JEKTPOJHBIX MPOLECCOB M MOJEKYJISPHbIE YPAaBHEHMS PEaKIIMiA,
NPOTEKAIOIINX TPH IEKTPOXUMHUYECKOI Koppo3un rajabBanonapbl Co/Ni: a) B kucioii cpeze; 0) Bo
BIQXHOM Bo3nyxe. Onpenenure yObUTb MacChl aHOMA MPU KOPPO3UM B KHUCIOW cpene 3a 20 MuH,
€CJIU CKOPOCTh Koppo3uu coctasuia 0,01 /4.

8. CocTaBbTe ANEKTPOHHO-MOHHBIE YPABHEHHsI 3JICKTPOHBIX MPOILIECCOB (aHOJ MHEPTHBIN) U
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MOJICKYJISIPHOE YpaBHEHHE PEaKLUu, IPOUCXOASAIIEH pH aeKkTponnse pactBopa CoSOs.
Beruncnute pakTryeckoe KOJIMUECTBO METalIa, OJIy4€HHOIO Ha KaTo/1e MPH JIEKTPOJIN3e
Co(NO3)2, ecnu 3neKTpoIHM3 MPOBOAMIM B TedeHUH 1 4. Beixoa MeTasmia mo Toky cocraBmi 85%.
YKaxuTe BO3MOXKHbBIE IPUUUHBI YMEHBIIEHUS BHIXOAA METAJUIA 10 CPABHEHHIO C PACYETHBIM.




0) Ilopsinok mpoBeneHust MPOMEKYTOYHOM ATTECTALMH, MOKA3aTeJH M KPUTEPHH OLICHUBAHMS

HpOMG)KyTO‘IHaH arrecragusa 1o AUCLHHUIIIINHE «XuUMHS» BKIIIOYAcT TCOPCTUUCCKHUC BOIIPOCHI,
MO3BOJISIIOIINE OIICHUTh YPOBEHb YCBOCHMSI OOYyYaroIIMMHCS 3HAHUM, M TNpPaKTUYECKUE 3aJaHMs,
BBISIBIISIIOLIME CTETIEHb CHOPMHUPOBAHHOCTH YMEHHM U BIIaJICHUH, TPOBOAUTCS B (popMe IK3aMeHa.

DK3aMeH M0 JaHHOW JUCHMILTUHE MPOBOIUTCS B YCTHOM (popMe MO SK3aMEHAIIMOHHBIM OuiieTaMm,
KQKIBIA U3 KOTOPBIX BKIFOUYACT 2 TEOPETHUUECKUX BOIIPOCA U OJTHO MPAKTUIECKOE 3aJaHHe.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA.

— Ha OIEHKY «OTJUYHO» (5 OamioB) — o0OydYaromuics JIEMOHCTPUPYET BBICOKHI YpPOBEHb
c(hOPMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOe M TIIyOOKOe 3HAaHHWE y4eOHOTO
MaTepuajga, CBOOOJHO BBINOJHSET TMPAKTUYECKUE 3aJaHHs, CBOOOJHO OINEpPUPYET 3HAHUIMH,
YMCHUAMU, NPUMCHACT UX B CUTyallUAX MHOBBIIIICHHON CIOKHOCTHU.

— Ha OIICHKYy «xopomo» (4 Oamma) — oOydyaromuiics JAEMOHCTPUPYET CpPEIHHA YpPOBEHB
C(bOpMI/IpOBaHHOCTI/I KOMHGTGHHHﬁI OCHOBHBIC 3HAaHHsA, YMCHUA OCBOCHBI, HO JOOITYCKAIOTCHA
HE3HAYUTENIbHbIE OIIMOKM, HETOYHOCTH, 3aTPyIHEHHUS IMpPU aHATUTUYECKUX OIepalusix, MepeHoce
3HAHUU U YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluU.

— Ha OIICHKY «Y/A0BJETBOPUTEILHO» (3 0aymia) — o0yJaromuiicss JEMOHCTPUPYET MOPOTOBBIN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI: B XO0J€ KOHTPOJBHBIX MEPONPUATUH JOMYCKAIOTCS OUIMOKH,
MPOSBIISIETCS. OTCYTCTBUE OTHENbHBIX 3HAHWN, YMEHUH, HAaBBIKOB, OOYYarOIIMICS HCHBITHIBACT
SHAYUTCIIBHBIC 3aTPYAHCHUSA IPU ONICPUPOBAHUN 3HAHUAMHU U YMCHUAMMU IIPU UX NEPCHOCC HA HOBLIC
CUTYaIUH.

— Ha OIIEHKY «HeyI0BJIeTBOPUTEILHO» (2 6amia) — 00yJaromuiics 1eMOHCTPUPYET 3HAHUS HEe Oolee
20% TeopeTHYecKOro Mmarepuana, JONYyCKaeT CyIIEeCTBEHHbIE OIIMOKM, HE MOXET I0Ka3aTh
HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHUS IMPOCTHIX 3a/1a4.

— Ha OIICHKY «HeYJI0BJIeTBOPHUTEJbHO» (1 0amin) — oOydvaronuiics He MOXKET MOKa3aTh 3HAHWS Ha
YPOBHC BOCIIPOU3BCIACHUA U O6’b$ICHeHI/I$I I/IHq)OpMaI_[I/II/I, HC MOXCT IIOKa3aTb HHTCIICKTYAJIbHBIC
HABBbIKU PELICHUS MPOCTHIX 3a/1a4.
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HaIpaBJICHUSAM IOJTOTOBKH M CHeHATbHOCTIM Bcex Gopm obyuenus / JI.I'. Konsna, E.B. Tapaciok,
3.P. Mymnna; Marauroropcekuii roc. texunueckuit yH-T uM. I'. . HocoBa. — Maruurtoropeck : MI'TY
uM. I'. 1. HocoBa, 2017. — 41 c¢. — TekcT : HEMmoCpeACTBEHHBI.

10. Mumypuna, O.A. DIEKTPOXUMHYECKHE TMPOIECCHl: METOJWYECKUE YKa3aHUi K
nabopaTtopHoit paboTe MO AUCHUIUIMHE «XUMHs» [ OO0y4arommxcs IO BCEM HalpaBiICHHUSIM
MOJTOTOBKM M CIEIHaIbHOCTAM Bcex ¢opm obOyuenuss / O.A. Mwumypuna, H.M. Poanonosa;
MaruauToropckuii roc. Texuuueckuid yH-T uM. ['. 1. HocoBa. — Maruuroropck : MI'TY um. I'. N.
Hocoga, 2017. — 13 c. — TekcT : HemoCpeCTBEHHBIH.

r) [Iporpammuoe o0ecnieuenue u UHTEpHET-pecypcebl:

IIporpamMmmHoe o0ecnieuenune

Haumenosanue 110 Ne moroBopa Cpox AeHcTBAS

JIMIICH3UU

MS Windows 7 Professional (st J1-1227-18 ot 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional 1 75717 o1 27.06.2017 27.07.2018

(st KIMaccoB)

MS Office 2007 Professional Ne 135 ot 17.09.2007 0eccpouHo

7Zip cB00OOAHO pacnpoctpansemoe 110 OCCCPOUHO

FAR Manager cBO0OOAHO pacnpoctpansemoe 110 0ECCPOUHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

OnekTpoHHas 0asza MepuoAMYecKuX u3gaHuii East
View Information Services, OO0 «MBUC»
HammonaneHass wHGOPMAIMOHHO-aHATUTHIECKAS
cucteMma — Poccuiickuii  ungexc mayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PMHII)
ITouckoBas cucrema Axkamemusi Google (Google
Scholar)
Wudopmannonnas cucrema - EauHoe okHO
JI0CTyMa K UHPOPMAIIMOHHBIM pecypcam
@denepalibHOE  TOCYJApCTBEHHOE  OIOIKETHOE
yUpEXKICHHE «DenepanbHbIH unctutyt|URL: http://www1.fips.ru/
IIPOMBIIITICHHONW COOCTBEHHOCTH Y
Poccuiickass ~ ['ocymapcTBeHHas oubimoTeka.
Karanoru
DnexTpoHHbIe pecypcbl Oubmuoreku MITY uwm.
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. MaTepuajibHO-TEXHHYECKOe o0ecneyeHne JUCHUIIIHMHBI

MaTepI/Ia.HBHO-TeXHI/I‘IeCKOG obOecrneucHUe JUCHHUIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUE AyAUTOPUHU

OcHalleHue ayuTopun

Y4aeOHbIC ayTUTOPUH IS
MPOBEJICHUS 3aHATUMN
JIEKIIMOHHOTO TUIa

MynbTUMENUHBIE CpEeACTBA XpAaHEHUS, Mepeaadyud U
npejcTaBieHus HHPOpMAIUH

YueOHbIC ayIUTOPUH TUIIS
MpoBeACHUS JTaOOpaTOPHBIX
3aHSITUU, TPYIIOBBIX U
WHIWNBHAYATbHBIX KOHCYIbTAINH,
TEKYIIEro KOHTPOJIS U
IPOMEKYTOYHOH aTTecTalllu

Ob6opynoBaHue AJis BBITOJHEHHS Ja00paTOPHBIX padoT,
XMMHUYECKasl T0Cy/1a, PEaKTHBHI,
Harnsanbie MmaTepuansl: TaOIUIIBI, CXEMBbI, TIAKATHL.

Ilomemenus nius
CaMOCTOSITENIbHON pabOThI
o0ydJarmuuxcs

[Mepconanpupie  kommbroTepel ¢ makerom MS  Office,
BBIXOJIOM B MHTEpHET M C JOCTYNIOM B 3IIEKTPOHHYIO
nH(}OPMAIIMOHHO-00pa30BaTENBHYIO CPEy YHHBEPCUTETA

HOMGH_IGHI/I}I I XpaHCHUA U
PO UITAKTHIECKOTO 00CTyKMBaAHUS
yueOHOro 000PYIOBAHHUS

Crennaxu, cednl 17151 XpaHEHUs] Y4eOHOTO0 000pyI0BaHUS
NHCTpyMEHTHI IS peMOHTA 1a00paTOPHOTO
000opynoBaHUS.
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