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1. Ilesin ocBOEHUSI AN CHMIIIMHBI

[lensiMu OCBOEHMSI TUCHUIUIMHBI «XUMUS» sBigeTcs (opMupoBaHHE (DyHIAMEHTAIbHBIX
3HaHUII B 00JaCTH COBPEMEHHOW XHMMHUH, BKIIOYAIOIIMX OCHOBHBIC TIOHSTHS, 3aKOHBI U
3aKOHOMEPHOCTH, OIIMCBHIBAIOIIME CBOMCTBA XHMHMYECKHUX COEIMHEHHWH; pa3BUTUE HABBIKOB
CaMOCTOSITENIbHOW paboThl, HEOOXOMUMBIX MJISi MPUMEHEHHUS XWMUYECKUX 3HAHUM TpU H3YYEHUH
CHELUAIbHBIX JUCUUIUIMH U JAJIbHEUIIEH TPAaKTUYECKON AeSITEIbHOCTH.

2.MecT0 AUCUMILIMHBI B CTPYKType 00pa3oBareJibHOM MPOrpaMMbl MOATOTOBKH
O0akajaBpa

Juctmnmmaa b1.b.11 «Xumus» BxomuT B 0a3oByr0 dYacTh Osioka | oOpaszoBarenbHOU
MIPOTPaMMBI.

JInst u3ydeHus: TUCIUTLIMHBI HeOOXOAMMBI 3HAHUS, YMEHHUS M BIaJcHUs, CHOPMUPOBAHHBIC B
pe3yabpTaTe MOJy4YeHHUs: cpeAHero (MoJIHOro) ooOiiero oOpa3oBaHUsS MO JUCHUIUIMHAM «XHUMHUS,
«®Pusuka», «MareMaTuka.

3HaHMS W YMEHHUS OOYyYarolIUXCs, MOJyYeHHBIC MPU M3yYECHUU JAHHON IUCIUIUIHHBI OYyAyT
HEOOXOMUMBI UM TpU  JajbHEHIIeM M3yYeHWH TaKuX AUCHUIUINH, Kak «be3omacHocThb
KH3HEACATCIILHOCTI.

3 Komnerennuu odyuarierocsi, popmupyembie B pe3y/ibTaTe 0CBOCHHS AUCHMILUIMHBI U
IUIAHMPYeMble pPe3yJbTaThl 00y4eHus!
CTpyKTYypHBII JIEMEHT [Tnanupyemble pe3yabTaTbl 00y4eHUs
KOMIIETEHIIUH

OIIK-1

CHOCOOHOCTBIO K NPUOOPETEHHIO C OONBLIONW CTEMEHbIO CAMOCTOSITEILHOCTH HOBBIX 3HAHUH C

MCITIOJIF30BAaHUEM COBPEMEHHBIX 00pa30BaTeNIbHBIX U HHPOPMALMOHHBIX TEXHOJIOTUH

3HaTh - COBPEMCHHBIE TCHICHLUU DAa3BUTUSA XUMHH, €€ POJb U 3HAUCHUE B
COBPEMEHHON HayKe U IIPOMBIIIICHHOCTH;
- COBpEMEHHblE HH(OPMALMOHHBIE TEXHOJOTUU MJIsi NPUOOpETEHUS
HOBBIX 3HaHUH B 00JaCTH XUMHUH
YmeTb — 000011aTh, aHaIM3UPOBAaTh M OIEHMBAThb HWH(OPMALIMIO: TEOPUH,
KOHIIENIMH, (DaKThl C IebI0 MPOBEPKU THUIIOTE€3 U HHTEPIPETALUU
JAHHBIX PA3JIMYHBIX HCTOUYHUKOB;
— TPUMEHATh COBpEMEHHble WH(GOPMAIMOHHBIE TEXHOJOTUHU JUIS
00pabOTKH Pe3yIbTaTOB XMMUYECKUX IKCIIEPUMEHTOB
- IpuoOpeTaTh HOBbIE 3HAHMS 110 XUMUHU C IOMOIIbI0 HHPOPMAIIMOHHBIX
TEXHOJIOTUH
Bnaners — HaBbIKaMHM KPpUTHYECKOTO MBIIIJICHUS, aHAJIN3a U CUHTE34,
- MH()OPMAIMOHHBIMU TEXHOJOTHSMM JUUIsl aHajdu3a COBPEMEHHBIX
JOCTHUKEHUN XUMUH B 00J1acTH Ipo(heCCHOHATIbHON JEeSITEIbHOCTH

JIIK-1

YMEHHEM HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILINH B IPO(ECCHOHATHEHON
JEeSTEIIbHOCTH, TPUMEHSATh METOJIbl MATEMAaTUYECKOTO aHaIN3a U MOJICTHUPOBAHUS, TEOPETUIECKOTO
Y KCTIEPUMEHTAIIBHOTO UCCIICIOBAHHUS

3HaTh - OCHOBHBIE XUMHYECKUE MMOHATHS, ITOJI0KEHHUSI U 3aKOHEL;

- COBPEMCHHBIC HAMPABJICHUS PAa3BUTHS HAyYIHBIX TCOPHUH;

- METOJbI TEOPETHUYECKOTO M SKCIEPUMEHTAIBHOTO HCCISIOBAaHUS B
00JIaCTH XUMHU

VMmers - pelath pacueTHbIC 33/1a41 MPUMEHUTEIHHO K MaTepUalry porpaMMBbl;

- TMPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUS CaMOIPOW3BOJIBHBIX
MIPOLIECCOB B PA3JTUYHBIX XMMHUECKHUX CHCTEMaxX

Bnagers - HaBBIKAMH TPUMCHCHHS OCHOBHBIX XHUMHYECKHMX 3aKOHOB B
npodeccnoHaNbHOM IeATENbHOCTH,

- MPaKTHYECKUMHU HABBIKAMHU TEOPETHYECKOTO W IKCIIEPHUMEHTAILHOTO
HCCIEI0BAHUS B 0071aCTH XUMUHU




4. CTpyKTypa U co/lepKaHHue IUCUUILTHHBI

OO0mmas TpyA0€MKOCTh JUCIIUIUIMHBI COCTABISIET 3 3a4eTHBIX enuHuIbl 108 akas. yacos:

KOHTaKkTHas pabora — 8,7 akaj. Jaca:

— ayauTopHas — 8 akajl. 4acos;
— reayautopHas — 0,7 akan. vac;

camocTtosTenbHas padora — 95,4 akaj. yaca,
MOATOTOBKA K 3a4eTy — 3,9 akaj. 4acoB

AynutopHas .
KOHTaKTHAas w 5 ’_Ea
< Q
paborta = g z =
B aKa. = . dopma TeKylero KOHTposst | 2 & =
azzen/ rema e e o UJ1 CAMOCTOSATEIIbHOM &
P / Q ( o X B p ym P & qm) E
> qacax) = 2 yCIIEBAEMOCTH U > = B
TUCIUILINHEL < S < paboThI N 25 o
: 5 = [IPOMEXYTOYHOM aTTeCTallMu | & = E
= = X [S3N= o s S
= Q&= s & g
52| J¢ g
=l €8 g
. XuMu4eckasi TepMOIMHAMHKA -CaMOCTOSITETIbHOE u3ydeHue | 3ammra KOHTPOJILHON -
1.X 1 16 y 3 OIK-1
yaeOHoU u HAy4YHOM |pabOTHI. -3yB
JIUTEPATYPHI; ATIK-1
- pelienue KOHTPOJIbHOU -3yB
paboTHI.
. XuMHueckast KHHETHUKa -CaMOCTOSITEIbHOE u3yueHue|3aimra KOHTPOJIbHON -
2.X 1 14 3 OIIK-1
yueOHOU 51 Hay4HOU |paboTHI. -3yB
JIATEPATYPHI; ATK-1
- pelieHue KOHTPOJIBHOU “3yB
paloThI.
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4. lucniepcHble CUCTEMBI 1 12 -CaMOCTOSITEIILHOE u3ydeHue|3ammTa koHTpobHOM |OIIK-1
yaeOHOU u HAy4YHOM |pabOTHI. -3yB
JIUTEPATYPHI; ATIK-1
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Hroro mo nucuuninne: 1 4 | 421 95,4 KonTtpoJsbnas padora,
3ayer




5. O0pa3oBarebHbIe © HH(POPMALIMOHHBIEC TEXHOJIOTHH

B npoumecce mpenomaBaHus —AUCHMIUIMHBL  «XUMHUS»  OPUMEHSETCA  TpaJUIIMOHHAS
MH(OPMALIMOHHO-KOMMYHHKAIIMOHHAS! 00pa30BaTeIbHbIE TEXHOIOTHH.

Jlekuu TPOXOAAT Kak B WHGPOPMALMOHHOM (opme, riae HMMEeT MEeCTO MOCJIEI0BATEIbHOE
U3JIOKEHHWE MaTepuasa B  JUCHHUIUIMHAPHOM  JIOTHKE, OCYLIECTBISIEMOE IPEUMYLIECTBEHHO
BepOANBHBIMH CPEICTBAMHU, TaK U B (hOpMe JEKIMA-Oece bl YIIH AHAIOra ¢ ayJUTOPHEH, JeKIUl ¢
MPUMEHEHUEM DJJIEMEHTOB «MO3TOBOI aTakuy, JIEKIMA-KOHCYJIbTAllil, TJA€ TEOPETUUYECKHI
MaTepuai 3apaHee BbIAACTCA CTYAEHTaM JI CaMOCTOSATEIbHOIO 3YUYEeHHUS], s IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKHM 00pa3oM, JIEKIUS TPOXOTUT 11O THITY BOTIPOCHI-OTBETHI-TUCKYCCHSI.

[TomuMO 53TOro B JEKUUHU MOTYT UCIOJIb30BaThCS OJEMEHTHI MPOOJIEMHOTO H3JI0KEHHUS.
[TpobnemHas NeKIMs HAYMHACTCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMbI, KOTOPYIO B X0/1€ U3JTI0OKCHHS
MaTepuaia HeoOXOJUMO pemuTh. Takas JeKuusi MpeacTaBisieT coOOM 3aHsATHE, MpearoJararoiiee
WHULIMMPOBAHHOE TIpPENojaBaTeIeM NPUBJICYCHUE ayJAUTOPUU K PEUICHUI0 KPYNMHOW Hay4dHOU
npoOeMbl, pPacKpblBaeT BO3MOXHbIE IIYTH €€ pelIeHUs, I[O0Ka3blBaeT TEOPETHUECKYID U
MPAaKTUYECKYIO 3HAYUMOCTh JIOCTIKEeHH. Ha mpoOneMHO# JIeKIMM HOBOE 3HAHHME BBOAMUTCS Kak
HeusBecTHoe i oOyyvatouxcs. [lonydennas undopmanus ycBauBaeTcst Kak TIHMYHOCTHOE OTKPBITHE
elle He U3BECTHOTO JUIst ceOs 3HAHUSI.

Oco0oe MecTo B mpolecce MNpenojaBaHus IJUCHUILUIMHBI «XUMHUS» 3aHUMAIOT JIEKIUU C
HCIOJIb30BAHUEM JIEMOHCTPALIMOHHOIO XMMHUYECKOT0 3KCIIEpUMEHTa, KOTOPBIM MO3BOJISIET Haubosee
MOJIHO pEeaU30BaTh METOJ MPOOJIEeMHOro OOy4YeHHsS dYepe3 IOCTAaHOBKY IpOOJieM C IMOMOIIBIO
JEMOHCTpPALIMK  SIBJICHUH, peakIuil Wik mporeccoB. Bo3MoxHO oObeauHEHHWE B JIEKIIMOHHOM
W3JI0’KEHUU MIPUEMOB MBICIIEHHOTO U peaIbHOro SKCIEPUMEHTA, YTO JaeT BOZMOXKHOCTh (DOPMUPOBATH
3HaHUs 0oJiee BHICOKOH cTeneHn 0000IeHHOCTH.

Hns  peanuzanuu  MHOOPMAIIMOHHO-KOMMYHHUKAIMOHHON  00pa30BaTEIbHONM  TEXHOJIOTHH
MIPOBOAATCS JIEKLMU-BU3YyalIU3allMk, B XOJE€ KOTOPHIX H3JIO)KEHHE TEOPETUUYECKOTO Marepuaa
COIPOBOXKAAETCS MPE3CHTAINECH.

JIeKIIMOHHBIN MaTepuan 3aKpeIuseTcsl B X0 TabopaTOpHBIX padoT, B X0/€ KOTOPHIX yueOHas
paboTa TPOBOJAUTCS C pEAIbHBIMH XUMHYECKMMH BemlecTBamu. Ha maGopaTopHbIx paboTax
BBITIOJIHSIFOTCS TPYIIOBBIE WM WHIWBUIyaIbHBIC 3aJaHusl 1O TpouaeHHoN Tteme. [IpoBenenue
1abopaToOpHBIX pabOT HEOOXOAUMO MPENBAPATh WHCTPYKTAXEM IO MpaBuiaM 0e30MacHOil padoThHI B
xuMudeckon mabopaTtopun. OCHOBHBIM YCIOBHEM JIOMyCKa CTYACHTOB K JiabopaTtopHoOil pabdoTe
SABIIAETCS WX OOs3aTenbHas MOJATOTOBKA K HEH C COCTaBICHHEM TEOpEeTHYeCKOro BBeneHUs. [lpu
MPOBEACHUU JTA0OPATOPHBIX 3aHITHH HCIONB3YETCS METOJ KOHTEKCTHOTO OOYy4YeHHUs, KOTOPBI
MO3BOJISIET YCBOUTH MaTepuan MyTeM BBISABICHHUS CBs3€d MEXAy KOHKPETHBIM 3HAHHUEM U €ro
npumeHeHueM. Kpome Toro, 1menecooOpa3HO HCHOJB30BaTh  TEXHOJOTHIO  KOJUIEKTMBHOIO
B3anMMoOOOy4eHust (TapHyr0 paboTy) Tpex BHIOB: CTaTHYecKas Tmapa, JIWHaAMUYecKas Iapa,
BapHalllOHHAas apa; COBMEIasi €€ ¢ TEXHOJIOTHEW MOJYJIbHOrO 00yueHus. BBIMOIHUB 3KCIIEpUMEHT,
oOyuatoruecs: GopMyIHUPYIOT 0000IIEHHBIE BBIBOABI IO CEPHH OMBITOB, UCTIOIBL3YS IPUEMbI aHAIOTUU
Y CpaBHEHUS.

CamocTtosTenpHas paboTa o0ydaroluxcs SBIsSETCS OJHUM U3 Hanbosee 3(HEKTUBHBIX CPENICTB
pa3BuTHsI MOTPeOHOCTH K Oyaymemy camooOpa3zoBaHuio. CamoctosiTenbHas paboTa 00ydarommXxcs
BKJIIOUaeT B ceOs caMble pa3zHOOOpa3Hbie (OpPMBI Y4eOHOUH AEATeTHbHOCTH: BBHIMOJHEHUE TOMAIIHUX
3a/laHul, 3aBepieHue oQopMIleHHs JaObOpaTOpHBIX paboOT, MOArOTOBKAa K MPAaKTUKyMy, H3y4YeHHE
OCHOBHOTO U JOTOJHUTENHHOTO MaTepuaia Mo y4eOHMKaM M TMOCOOUsM, YTeHHEe M MpopaboTka
Hay4yHOM nuTepaTypsl B OuOIMOTEKe, HamucaHue pedepaToB M KypcOBBIX pabOT, MOJIrOTOBKAa K
KOJUIOKBHyMaM, 3a4eTaM, HITOTOBOM aTTeCTaI1H.

CamocrosiTtennpHass paboTa oOydaromuxcs JAOKHA OBITh HampaBlieHa Ha 3aKperuieHUs
TEOPETUYECKOT0 MaTepHalia, M3JI0KEHHOTO MpernojaBaTesieM, Ha MPopaboOTKy TeM, OTBEICHHBIX Ha
CaMOCTOATENIbHOE M3yYeHHE, Ha TMOATOTOBKY K JaOOPAaTOPHBIM 3aHSTHSM, BBITIOJHEHHE JOMAITHUX
3aJlaHu¥ U TIOJITOTOBKY K PyOEKHOMY M 3aKIIOYUTENLHOMY KOHTpOJt0. [loMrMo aTOr0, 00yUarommecs
MIPEJICTaBIISIOT Pe3yIbTaThl CBOEH CaMOCTOSITENIbHOM pabOThI B BUJIE TIPE3EHTALIUH.

CamocTtosTenpHas paboTa o0ydaromuxcs Mo AUCHUTUTHHE «XUMHUS» BKIIIOYAET pPelleHue 3a1a4
U BBINOJHEHHE 3a/laHui  PENpOAyKTHUBHOTO XapakTepa IO ajiroOpuTMy, MPEASIOKEHHOMY



IpenojaBaTeieM.

[Tpu npoBeneHnn pyOEKHOTO U 3aKITIOUUTEIHLHOTO KOHTPOJISI OCHOBHBIMU 337jauaMu, CTOSIIIIUMHU
nepes MperoiaBaTesieM, SBISIOTCS: BBISIBICHHE CTEIIEHU MPAaBHIBLHOCTH, 00beMa, ITyOMHBI 3HAHHM,
YMEHUW, HaBBIKOB, I[IOJIYYEHHBIX MpPHU M3YYEHHUM Kypca Hapsy C BbBIBICHUEM CTEIEHU
CaMOCTOSITEJIbHOCTH B IPUMEHEHHH TOJIyUEHHBIX 3HaHUN, YMEHUHN U HaBBIKOB.

CoBpeMEHHbIE HWHTEPAKTUBHBIE CPEACTBA IO3BOJSIOT SKCIEPUMEHTHPOBATH C HOBBIMU
dopmamu koHTposst. OOyyaromuMcsl MpeIararoTcs TECThl M 33Ja4d B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3HPOBAHHOW CHUCTEMOW MpoBepkH. B oTinume oT OOBIYHOrO TECTHPOBAHMS TaKOW crocod
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JIF000€ BpeMsl IPOUTHU TECT, IPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B nmononmHeHnn kK Kypcy «XUMHUW» OO0yYaIOIIMICS MOXET MPOWTH B JHUCTAHIIMOHHON (dopme
onyaifH-Kypc «Kak xumusi 00BsICHSIET M U3MEHsIeT OKpyxaromuii Mup». Kype cocrout uz 10 gexumid.
Kypc nexumii na€r nepBoHaudaabHOE NPEACTABICHHE O XUMHHM U €€ POJIM B XKU3HM 4YEIOBEKA U
obmectBa. OH cocTouT U3 ABYyX 4acteil. [lepBas M3 HUX paccka3bIBaeT O TOM, KaK XMUMHUS OOBICHSAET
OKPY’KalIIMM MHUp: KaK YCTPOEHBI BEIIECTBA, MOYEMY M KaK HAYT XUMHUYECKHE PEaKLHMH, KaKHe
BELIECTBA OINPEAEIAIOT CBOWCTBA KUBBIX cucTeM. BTopas yacTh MOCBSIIEHA MPUKIAAHBIM acleKTaM
XUMHH: OHA MOKAa3bIBAET, KAK XUMHUS BIMSIET Ha KU3Hb OOIIECTBA U YJIy4YIlaeT MOBCEAHEBHYIO KU3Hb
moaeil. B Hell paccka3blBaeTCsl O LEHHBIX MPOJYKTaX XUMHUYECKOM MPOMBIIUIEHHOCTH, XUMUYECKUX
croco6ax MPOM3BOJCTBA PHEPTHHM M HOBBIX MaTepHaliaX, HOBBIX BEIECTBAaX, UCIOJIb3YEeMbIX B OBITY,
COBPEMEHHBIX CTEKJIAX, MMIMEHTaX M Kpackax. EjkeHenenbHble 3aHATUS OyayT BKIIIOYATh MPOCMOTP
TEMATUYECKUX BUJICOJICKLIUN M BBIOJIHEHUE TECTOBBIX 33a/IaHUM ¢ aBTOMATU3UPOBAHHON MPOBEPKOM
pe3yJIbTaTOB U TBOPYECKUX 3aJaHUM ¢ mocienyromuM oOcyxxaeHuem Ha Qopyme. Kypce sBisercs
o011ieo0pa3oBaTeIbHbIM, HE TPEOYET ClIeUaIbHOM MOATOTOBKH U PACCUUTAH HA HIUPOKYIO Ay TUTOPHUIO
cllylIaTesei, B MepByl0 o4epe/ib 00yJyarolmmxcss HEXUMUYECKUX BY30B U (paKyJIbTETOB M JIIOJCH, yKe
MOJIyYMBIIUX BBICIIEE OOpa3oBaHHE, HO KENAIUX Ooyblie y3HaTh 00 OKpY’KalolleM MHUpe u
MOBBICUTH CBOM OOIIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTONMUYECKOE 00ecnieYeHre CAMOCTOSITeIbHOM PadoThl 00y4arouxcst

CamocrosiTenbHast pabora oOydaroluxcs MOApa3JeisieTcss Ha ayJAuTOPHYI0, KOTopas
IIPOUCXOIUT KaK BO BpeMs JaOOpaTOPHBIX 3aHATHH, TaKk M Ha IUIAHOBBIX KOHCYJbTALUAX, U Ha
BHCAYAUTOPHYIO, MPOUCXOAAITYHO BO BPEMA IMOATOTOBKH CTyACHTaAMU OTYCTOB II0 J'Ia60paTOpHBIM
3aHSATHUSAM U BBIITOJIHEHHSI IOMAIIHUX 33 JaHUH.

AynuTopHas  caMOCTOsTeNbHas paboTa OO0ydYalomuXcs MpeArnonaraeT MPOXOXKICHHE
TECTHPOBAHUS MO KAKIOMY pa3iey JTUCIUIUTMHBL. TeCThl BKIIOYAIOT TEOPETUIECKHUE U MTPAKTHYECKHE
3aJJaHMs, OTBEThl Ha KOTOpbIE TPEOYIOT TIIIyOOKOro MOHMMAaHUS M3Y4YEHHOro MaTepuana. TecTbl
MOCTPOEHBI €JMHOOOPa3HO: K KaKIOMY BONPOCY IpeIIaraercs 4eThlpe BapHaHTa OTBETOB, CpPEIU
KOTOPBIX OJMH MJIM HECKOJbKO MpPaBUJIbHBIX. OO0paboTKa pe3yJbTaTOB OCYILECTBIISAETCS IMyTeM
COTIOCTABJICHUS TIOJTYYCHHBIX PE3yJIbTATOB C STAJOHHBIMH U MPOTEKAET OYeHb OBICTPO. MakcumanbHOe
KOJIMYECTBO 0aIoB B Kak10i Teme Kypca — 10.

BapuaHThl TEeMAaTHYECKHMX TECTOBBIX 32IaHUM VI TEKYLIEro KOHTPOJIs
XuMH4ecKkasi TepMOAUHAMHMKA

B tecrax mo teme «XuMUYecKas TEPMOJMHAMHKA»: MEPBBIC MECTh 3aJaHUA OICHUBAIOTCS B
0,5 6amna, ceqpbMoe — B 1 6aiI, a BOCEMOE, IEBITOE U IECITOE 3aJaHusa — B 2 Oaua.

Teer Ne 1
1. Tlpu paccMOTpeHUN XUMUYECKON PEAKITUH CUCmeMd O3HAYACT:

a) HCXOJIHBIC PEareHThI
0) TPOAYKTHI XUMUYECKOU PEaKITUU



B) PpEaKIIMOHHBIN COCY]T
I) MCXOJHBIE PEareHThl U MPOIYKThl PEaKIIuu
2. TlepBblii 3aK0H (ITEPBOE HAYAJIO) TEPMOAMHAMHUKN MAaTEMAaTUIECKH 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
06) K=R/Na r) AU= Q-W
3. B sk30TepMHUecKoil peakiuu:
a) SHTAJIBIINS PEaKIMOHHOM cucTeMbl noBblmaercs (AH > 0)
0) TemnoBoii a3 ekt peakiuu orpunareiacH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOMN crcTeMbl ymMeHbIaeTcs (AH< 0)
T') JTaBJICHUE PEAKIIMOHHON CHCTEMBbI IMOBBIIIACTCS
4. CrangapTHble TeTUIOBbIE 2P (HEKThI MPUHATO 0003HAYATH:

a) AUcr B) Q 101327
0) AH®208 r) AHcer

5. Kakue u3 NpUBEICHHBIX PEaKIUi SIBISIOTCSA SHAOTEPMUIESCKUMHE?
a) 1/2 N2+ 3/2 Ho=NHs , AH = — 46 K]I/Moib
0)H2+4/20,=H20, AH = -242 K]I>/Mob
B) 1/2 N2+ 1/2 02=NO , AH = 90 KI>x/monb
r) 1/2H2+1/2 1,=HI, AH =26 K]I)x/mMonb

6. Kakas u3 HanmMcaHHBIX HUXKE pEaKIuil OTBe4aeT TerioTe oOpa3oBaHUs okcuja asora ( || ) 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 +3H:0
7. Tlpu BocctanoBienuu 16r okcuga menu( || ) mo peakuuu :
CuO ) *+ C (rpagur) = CU () + CO (1), mormotusnock 22 kJ[K TEIIOTHI.
DOHTanbnus 00pa3oBaHus OKcuaa Mea ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
. Hns peakuun NiO o + C (pagur) = NI  + CO (. Onpenenure BO3MOXKHOE HarpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUSHHS PEaKIUy MPU CTAaHAAPTHBIX YCIOBUAX U MpH Temmeparype 627°C.

oo

BemiectBo AH®298 (KJI:x/MO11B) S°9es (x/Monb*K)
NiO (9 —239,7 38
C (rpagur) 0 5,74
Ni ) 0 29,9
CO -110,5 1974

B orBete ykaxute 3HaueHus sHepruu ['mOOca mpu CTaHIAPTHBIX YCIOBUSX, IIPU TEMIIEpaType
627°C n TemmepaTypy Hadajla peaKkIuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kaxk u3MeHsieTcs SHTPONHS IPH Pa3I0KCHUN KapOoHaTa KaIbIHs?
a) YBEIMYMBACTCS B) HE YMEHBIIIAETCS
0) yMeHbIIIaeTcs ') HE 3HAIO
10. [lanHas peakuus:
2KCIO3 (tB) —2KCl (18)+302 (1) AH<O
MOJKET CaMOIIPOU3BOJILHO MPOTEKATh
a) B PSIMOM HaIpaBJIeHUN B) HE MOXXET NMPOTEKATh
0) B 00paTHOM HampaBlIEeHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Tecrax mo Teme «XuMuHUeckas KUHETHKa»: NMEPBOE, BTOPOE, TPEThE, YETBEPTOE U MATOE
3ajJaHusa oneHuBaroTca B 0,5 Oama; mecroe, ceApMOE, BOCBEMOE, AEBATOE M JecAToe — B 1 Oami, a
OIUHHAAIATOE — B 2,5 Oaia.



Tect Ne 1

1. Pa3/:[eJ1 XHUMUU, I/ISY‘IaIOH_[I/Iﬁ CKOPOCTH U MEXAaHU3MbI XUMHUYCCKHUX peaKHHfI, Ha3bIBACTCA

a) XUMHUYecKasi TepMOIUHAMUKA

0) TePMOXUMHS

B) XMMUYECKasi KHHETUKA

2. CKoOpoCTh XUMHUYECKOU peaKkiuu — 37O ...

a) BpeMsi, 32 KOTOPOE MOJHOCThIO PACXOYETCsl OJTHO U3 UCXO/IHBIX BEIIECTB

0) U3MEHEHHUe KOJIMYECTBA BEIIECTBA PEareHTOB (WM MPOJIYKTOB) PEAKLMHU B €IUHHIY BPEMEHU B

enuHuIEe o0bema

B) KOJIMYECTBO BEUIECTBA MPOIYKTOB PEAKIIMA K MOMEHTY OKOHUYaHUS PEaKIIUU
3. B kakux enmuHUIIAX BBIPAXAETCs] CKOPOCTh XUMHUECKOW peakiuu?

a) Momb 11 ¢ !

0) 6e3pa3zmepHas BETMYMHA

B) MOJIBZ C

4. Or kakux (pakTOpOB 3aBHCUT CKOPOCTh XUMHUECKUX PEAKIINH?

a) OT MPUPOJIBI PEATUPYIONIUX BEIIECTB

0) OT TeMIepaTypbl

B) 0T 00beMa pEeaKIMOHHOTO COCyaa

5. CocTossHME  XMMHYECKOTO  pPaBHOBECHs  OOpPAaTUMBIX  IPOIECCOB
XapaKTepu3yeTcs ...

a) PAaBHOBECHBIMH KOHIICHTPALIUSMH IPOIYKTOB PEAKIUH

0) PHEepruei aKTHBU3AIUN

B) KOHCTaHTOM paBHOBECHS

6. Kaxk 3anmceiBaeTCs BRIpaXKEeHUE JJII CKOPOCTH PEaKIIUN

4NO @ +6H0=4NH31)+50:(

a) V=K[NOJ*[H20] 6)V =K[NH3][02] B)V =Kk[NO]*[H.0]°

KOJINYCCTBCHHO

7. Kak 3anumercs BelpaskeHHe /i1 KOHCTaHTBI paBHOBecus peakiun A +2 B = C +D?

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

8. Kakoit oTpe3ok Ha quarpaMme MokasbIBaeT 3HaUeHUE TEIUIOBOro >(Qexra peakuun?

a)l E %

A....

[

6) 2 2
B) 3 y
y 3
—y A

XOJl peaKuu

»

v

9. UYt0 MOXHO cKa3aTh O PEaKIuH, U300paKEHHOW Ha AUarpaMMe K Borpocy 8?

a) 9K30TEePMHUYECKasl PEaKIIHs

0) PHAOTEpMUYECKAsT PEaAKIIH

B) peaKIIHsI OMUCHIBACT COCTOSTHUE PABHOBECHS

10. PaBnHoBecue peakuuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMeIIaeTcs BIEBO.

a) MPY MOHUKEHUH TEMIIEPATYPhI

0) IpH MOBBILLIEHUN TEMIIEPATyphbl

B) TMpY MOBBIIICHUH JTABJICHHS



11. Jns peakuuu Cw) + 2 H 2 ) = CH 4 () Ipu HEKOTOPOH TemrepaTrype KOHCTaHTa paBHOBECHS
paBHa 0,8. PaBHOBeCcHas KOHIICHTpalMs BOJOpoJa paBHa 1,2 Moib/1. BeluuciuTe HCXOMHYIO
KOHIICHTPALIUIO BOJIOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacTBOpbI

B Ttecrax mo teme «PacTBOophl»: mepBOC 3ajJaHUE OLECHUBAcTCA B 1 0ami; BTOpOE, TPEThE,
4yeTBEepPTOE, MATOC M IISCTOC 3agaHus - B 1,5 Oamma; ceapMoe, BOCBMOE, JEBATOE M AECITOC — B
0,5 6amna.

Tect Nel

1. Ins ypaBaenus peakiun Cu SOs + KOH —... cokpameHHOe HOHHOE YpaBHEHHE 3alUIIETCS B BHIIE
1) 2K +S04* = K2SOq4
2) Cu?* + S042 + 2K* + 20H™ = Cu(OH)2d + K2S04
3) CuSO4 + 20H™ = Cu(OH)24d + SO4>
4) Cu?* +20H" = Cu(OH)24
2. Macca (B r) xnopuaa Hatpus B 300 mu 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. Ins nonasienus ruaponusa xiopuaa xpoma (III) cnegyer

1) 106GaBHUTH CONSAHYIO KUCIOTY

2) n00aBHUTH MIEIOYD

3) pas30aBHUTH pacTBOP BOAOM

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUTOTOBICHHBIM M3 TUApocyib(ara Kaiabldsg WU BOABI, CyMMa
K03((HULMEHTOB B ypaBHEHHH HEOOpaTUMOMN AMCCOLMAIIMY PACTBOPEHHOTO BELIECTBA — ATO

13 2) 4 3)5 4) 6
6. PactBopuMocTh OKcanata cepebpa pasna 3,27-107 r/ 100r H20O. Onpenenurte NpoM3BENEHUE
pactBopumoctu Ag2C204

1) 5:10°12 2)1,16-10°*  3)10,7-10°° 4)2,31-10°8
7. MaccoBast 107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILICHUE

1) wmacchl BelecTBa K Macce BOJIbI

2) KOJMYECTBA BEUIeCTBA K 00BHEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoJIM4YeCTBa BelIeCTBA K 00BEMY pacTBOpa
8. K cnmaObIM 351eKTpoarTaM OTHOCUTCS ...

1) ruApOKCUI aMMOHUS

2) THIPOKCHU KaJTus

3) XJIOpHUa KaabIHs

4) MapraHIoBas KUcJIoTa
9. M3BeCTHO, YTO BOJIHBIE PACTBOPHI MHOTHX COJIEM MOTYT MUMETh IICIOYHYIO WM KHUCIYIO CpEmy.
[IpuumnHoOii 5TOTO ABIAETCA ...

1) snextponus cosen
2) JIUCTIPOTIOPIMOHUPOBAHHE COJICH
3) ruapaTHpoBaHHUE COJCi
4) ruaponus conen
10.3nauenne PH uncroii Boas! npu 25°C cocraBiser
1)1 2)7 3)0 4) 10



Marnuroropckuii Texuudeckuil yausepcuret um. I'.1.Hocosa
JlucnepcHble CHCTEMBI

B Ttecrax nmo teme «J/lucnepcHbie CHUCTEMBI»: MEPBOE, BTOPOE, TPETbE U UETBEPTOE 3aJaHUs
OLIEHUBAIOTCA B 1 Oaiut; mATOE U IIeCTOE 3aaHus - B 3 Oaa.

Tect Nel

1. VYkaxwure pazMepbl YaCTUIl KOJJIOUIAHBIX CHCTEM
1) wmenbme 1 oM
2) ©Oonbire 100 HM
3) ot 1umgo 100 am

2. Kakme wHOHBI CHOCOOHBI BBI3BATH KOATyJSUIO KOJUIOMJAA, YAaCTHIBI KOTOPOTO HWMEIOT
MOJIOKUTENBHBIN 3apsn?
1) KaTuoHBI
2)  aHHOHBI
3)  moJsIpHBIC MOJIEKYI

3. Jlus Kakoro »JeKTpOoJIMTa MOPOT KOAryJsIUU KOJUIOH/Ia C MOJOKUTEIBHO 3apsSKeHHON YacTHUllen
JOJKEH ObITh HAMMEHBIINM?
1)  xmopum Kajus
2)  cynbbar Kanus
3) oprodocdar kanus

4.  Mumenna 305 UMeeT CTPOEHHUE: {[Fe(OH)s]m n Fe*" -(3n —x) CI'} x CI~

KaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuu3aTopa?
1)  xuopun xenesa (111)
2) Boma
3)  TUAPOKCHI Kayus

5. IIpu B3aumopneiictBuu 20 mu 0,001H nmmtpara cBunna (lI) ¢ 10 ma 0,02H cynbdara kamus
obpasyercs 301b cynbdara ceuHIa (11). K kakoMy smekTpoay JOMKHBI ITepeMeniaThCsl YaCTHIIbI
JCTIEpCHOM (pa3bl mpH 3eKTpou3e?
1)  HaxoAATCs B COCTOSHHU JMHAMUYECKOTO PaBHOBECHSI
2) K KaTtomy
3) kaHomy

6. B nBe konGb! HanuTo 1o 50 MIT 30718 TUAPOKCH A Kene3a. i1 Toro 4roObl BEI3BATh KOATYJISLMIO
307151 MOTpeboBaNOCh J00aBUTH: B mepByto — 5,3 mu 1H pacTBOpa xjopuaa kamus; B Ipyryr —
18,7 mn 0,001H pactBopa ¢ochara nHarpus. Beluucnure mnopor Koaryisluud KakJoro
AIIEKTPOJIHTA.

OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE MPpOoUECChI

B Tectax mo Tteme «OKHCIUTEIIEHO-BOCCTAHOBHUTEIBLHBIC MPOIECCHD»: MEPBOE, BTOPOE, TPEThHE,
4eTBEpTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6amna; mectoe — B 1 6ai; ceapMoe u BOCbMOE — B 2
Oamna, a JeBsiToe — B 2,5 OaJIOB.

TecTt Ne 1

1. OxucnuTens — 3T0 aTOM, MOJIEKYJIa WA UOH, KOTOPBIH ...
1) yBenuymMBaeT CBOIO CTEIECHb OKHCIICHUS
2) TPUHUMAET AJICKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. ITporiecc BOCCTAaHOBJIEHUS UMEET MECTO B ClIy4ae, Korja ...
1) HelTpasbHBIC ATOMBI TPEBPAIIAIOTCS B MOJIOKUTEILHO-3aPSHKEHHBIC HOHBI
2) TOJOXKUTEIbHBIN 3apsi/] HOHA YMEHBIIIACTCS



3) oTpuUATEeNbHBIN 3apsi/1 HOHA YBETHYMBACTCS
3. U3 npencraBneHHbIX HIbKE peakinii kK OBP nucnponopunoHUpoBaHus MPUHAMIEHKUT ...

1) S+ 2HNOs3 = H2S04 + 2NO
2) 2H,0; =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBUTENSM OTHOCATCH ...
1)  merayuIbl, BOAOPO/, YIIIEPOT
2)  aKTHBHbIC HEMETAJUIBI
3)  DJIEMEHTHI, HAXOIAIINECS B CPETHEH YaCTH TIEPHOANICCKON CHCTEMBI
5. CterneHn OKHUCIIEHUSI KUCIIOPO/ia &) B BOZE M 0) B IIEPOKCH/IE BOIOPOIa COOTBETCTBEHHO PABHHI . ..
1) a)-2;0)-2
2) a)-2;0)+2
3) a)-20-1
6. I[lepmanranar kanus B OBP, nporekaromux B KUCIION Cpefie, BOCCTAHABIUBAETCS JO ...
1)  xatmona Mn?
2)  manraHaT-nona MnQO4?—
3)  okcuma mapranmna (1) MnO
7. B peakuun, nporekatomieir mo cxeme Cr2Sz3 + KNOsz 2 KoCrOs + KzSOs + NO okucienuro
MIO/IBEPraroTCsl CIACAYIOUTUE STIEMEHTHI ...
1) aszorucepa
2)  cepau Xpom
3)  XpoMm u a30T
8. Cymma k03 PUIHEHTOB B peakinu, MpUBeIeHHO B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmenton B peakimrn KMNnOy4 + HCloun, = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CUCTEMBbI

B Ttecrax mo Teme <<3J'I€KTpOXI/IMI/I‘I€CKI/I€ CUCTCMBI». IICPBOC, BTOPOC H IIATOC 3aJaHUA
OIICHUBAIOTCS B 1 63]’[]’[; TPEThEC U YCTBCPTOC 3aJaHUA— B 1,5 6anna; meCToC U CEAbMOC — B 2 Gaia.

Tect Nel
1. DnexTponHBIH NOTEHIHUAT ONPEAEISIOT 10 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Knaneiipona
3) BonbumMana
4) Appennyca
2. Paccuwmraiite DJIC rampBanuueckoro siemenTa MgIMgSO4||CuSO4|Cu mpu cranmapTHBIX
YCIIOBHSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpomyKkTsl 00pa3yroTcsi Ha KaToJIe MPH AIEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KUCIIOTa
4) KHCIOpOJ
4. VYxaxuTe CyMMy KO(p(PHUIHNEHTOB B ypaBHEHHH dJICKTPOIHM3a pacTBopa HuTpaTa Menu (I1)
1) 12
2) 11
3) 10
4) 8



5. Kakags w3 10puUBENEHHBIX  OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  pEAaKUUN  NPOTEKAET
CaMOINPOU3BOJIBHO B MPSIMOM HalpaBiICHUU?
1). FeSO4 + Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na —...
4) HCI+Cu—...
6. Bplumciure Maccy NHMHKA, MOJYYEHHOTO TIPH D3JEKTpoNM3e CyibpaTa LHUHKA, KOTOPBIHA
npoBoauian B TeueHue 20 cek mpu cuie Toka 1A
1) 2,1-10%
2) 0,05
3) 0,013
4) 6,7-1073
7. llpuBemuTe CXEMbl OJJIEKTPOAHBIX TPOIECCOB U MOJEKYJISIPHOE YpaBHEHHE DPEaKIIHH,
NPOTEKAIOIICH TPU DICKTPOXMMHUYECKONW KOPpO3WH raibBaHomnapbsl Zn|Mg B CEpHOKHCION
cpene. B oTBeTe ykaxkute cyMMy K03(DPHUIIMEHTOB B MOJIEKYJISIPHOM YPaBHEHHH.
1) 6
2) 5
3) 4
4) 8

BHeaymuTopHasi caMocTosiTelbHas padoTa 0OYYarONIMXCsl OCYIIECTBISICTCS B BUJIC U3yUCHHS
JUTEPATYpPhbl IO COOTBETCTBYIOIIEMY pa3jeiy ¢ MpOopabdoTKOW MaTepuana; ohOPMIICHHUS OTYETOB IO
nabopaTOpHBIM paboTaM U BBITIOJHEHHUS JOMAIITHUX 3aaHUH.

BapuanThl TeMaTHYeCKMX JOMAIIHHUX 3aJaHUI J1JIs1 BHEAYIMTOPHOI CAMOCTOATEIbHOH PadoThI
CTY/J€HTOB M0 TeMaM

JlomainHee 3aganue No 1
1o TeMe «XuUMHYeCKasi TEePMOAMHAMHUKA)

B nomanraem 3amaHum mo TeMe « XuMU4eckas TepMOJUHAMUKay: MepBasi 3a/1aya OIlCHUBAETCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.

3amaua Nel

Hns peakuun CHg ) + CO2 ) = 2 CO () + 2 Hz () onpenenuTe BO3MOXKHOE HalpaBJICHUE
CaMOMPOM3BONLHOTO TeUeHHUs PEaKINU MPU CTAHAAPTHBIX yCIOBUAX U TIpu Temmepatype T = 927 °C,
€CITU TETIOBOM (P PEKT peakluu 10 3aJaHHOH TeMIepaTypsl He U3MEHUTCA. Y KaXHTe: a) BhIIENsAeTCs
WIM TOrJIOUIaeTcs JHEpPrusi B XOJ€ peakuuy; O) MPUYMHY HaWJEHHOTO W3MEHEHMSI SHTPONHH.
Paccunraiite TemnepaTypy Hayaia peakuu.

3amaya Ne2

Boruncnure TemnoBoit a¢dext peakuun: CaCsz ) + 2 H2Or) = Ca(OH)2 () + C2Hz (1), monb3ysice
CTaHJIaPTHBIMU TEIJIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKOJIbKO TEIJIOThHI BBIACTUTCS WU
MOTJIOTUTCS Tpu oOpa3zoBanuu 2,24 1 C2Ho?

3amaua Ne3

[To TepMOXMMHMYECKMM  ypaBHEHHMAM  paccuuTaiiTe  TEIIoBOM  APQeKT  peaxiuu:
Ho ) + CO2 ) = CO () + H2 O(r). TepMoxuMuUuecKue ypaBHEHUS:

a) Ho ) + %2 02 = H20 (1, AH = -241,9 x/Ix;

6)2COw) +O2¢)=2CO2 (), AH =-566,2 x/Ix.

JlomamnHee 3axanue Ne 2
mo TeMe «XUMHUYECKAd KHHeTHKA»

B nomamHem 3amanuu mo teme «XHMHYECKas KUHETUKay»: MepBas 3ajada oleHuBaeTcs B 1,5
Oaia; BTopas — B 0,5 6ajuta; TpeThs, yeTBepTas U nsatas — B 1 Ga.



3amaya Nel

Peaknust mporekaer mo ypaBHenuto: Oz ) +2 CO ) = 2 CO2 (). HauanbHble KOHIIEHTpaLUu
pearupyromux BemectB paBHbl: [O2] = 1,2 monw/n, [COJ= 0,8 monb/n. Bo ckoabko pa3 M3MEHUTCS
CKOpOCTh mpsMoi peakuuu, korjaa npopearupyer 30% CO? Bo ckoibKO pa3 U3MEHSTCS CKOPOCTH
MPUMOM U 00paTHOM peakiuu, €ciIu YBEIUYUTh JaBJIeHUE B CCTEME B J[Ba pa3a?

3ajmaga Ne2

[Ipu Temneparype 40 °C HekoTOpoe KOJNMYECTBO BEIIECTBA BCTYMAET B PEAKIMIO 33 20MHMH.
Paccuuraiite Bpems, mpuU KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNUT B PEAKIHIO NpU
temneparype 200 °C, ecu TemmepaTypHbIii KOd((GUIHEHT CKOPOCTH Peakiuu paseH 2. Bo ckoibko
pa3 UBMEHUTCS IPU ITOM CKOPOCTh peakiuuu?

3amaga Ne3

Haiigure HauanbHblE KOHLEHTPALMKW HMCXOJIHBIX BEUIECTB M KOHCTAHTY PAaBHOBECHS PEaKIUU:
Fe (n + H20 () = FeO () + Hz (1), eciiu paBHOBECHBIE KOHIIEHTPAIIMN PEAarupyrolIuX BEIIECTB PaBHBI:
[H20]=0,3momb/1, [H2] = 0,4 Momn/m1.

3anaya Ne4d

Jna peakuuonnoit cucremsl: CO ¢y + H20 ) = CO2 y + H2 (7 HavanbHbIE KOHLIEHTpALUU
pasubl: [H20] = 0,5 mons/i, [CO] = 0,6 Mons/n. OnpeaenuTe KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTaHTa paBHOBeCHs paBHa 1,45.

3ajmaua NeS

Bripazute uepe3 KOHIIEHTPALMK PEareéHTOB KOHCTAHThI PABHOBECHS CICAYIOUINX PEaKIHil:

N2 + 3 Hoe) = 2 NH3z(, AH =-92,2 /1 x;
COzr) + Cp) =2 COqr), AH = +160,5 x/Ix;
COw) + H20) = CO2 ) + Hoy, AH = -41,1 x/Ix.

YkaxxuTe HampaBlIeHHE CMEIEHUS XMMHUUECKOTO PAaBHOBECHS 3TUX PEAKIIHil: a) MPU MOHKEHUU
TEeMIepaTypbl, €CIIM JABJICHHWE IIOCTOSHHO; O) MpH NOBBILICHUH MaBICHHS, €CIH TeMIepaTrypa
MOCTOSIHHA.

Jomamnee 3axanue Ne 3
no reme «PacrBopbn»

B nomammnem 3amanum mo teme «PacTtBopei»: mepBasi, BTOpas, TpeTbs M TMsATasl 3a7adu
otieHuBaercs B 1 Oamn; uetBepTas u mectas — B 0,5 Oanna.

3amaua Nel

B xakom o0beme BojibI crieayeT pactBopuTh 1351 SNCly miast monyyenus 3M pactBopa xjopuaa
onoga (Il) ¢ mnotHOCTRIO p = 1,405 1/MN?

Paccuunraiite: a) MaccoByrO JOJIF0 BEIIECTBa B pacTBope; O0) MOJISPHYI KOHIIEHTPAIUIO
SKBHBAJICHTA; B) MOJISUIBHOCTB; T) TUTP; /1) MOJBHYIO JIOJIIO BEIIECTBA B PacTBOPE.

3amaua Ne2

3aKOHYNTE MOJEKYJIsApHbIE W HANUIIUTE COKpAICHHbIE WOHHBIE YpaBHEHHsI peakuui
B3aMMOJICHCTBUS CIICAYIONINX BEIIECTB:

HBr + NaOH —

AgNO3 + H2S —

MgCl> + KOH —

CaF; + HCl —

Sb(OH)3 + H2SO4 —

Sb(OH)3 + NaOH —

3amaua Ne3

CocTaBbTe 10 JIBa MOJICKYJIIPHBIX YPAaBHEHHSI pEaKIIUi K CIICTYIOIIIMM HOHHBIM:

Ba?* + Cr0Os4 — BaCrOqs;

NH:* + OH — NH4OH;

ZnS + 2H" — Zn?* +H.S



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

3ajmaua NeS

Kakue u3 cienyromux coineit moasepratorcs ruaponusy: NazSiOs. Cu(NOz)2. KBr? CocraBbre
HOHHBIE U MOJIEKYJISIpHbIE YPaBHEHUS THIPOJIM3a COOTBETCTBYHOIUX coiiel. Kakoe 3nauenne pH (<
WUIU> 7) UMEIOT PacTBOPBI ATUX CoJiei?

3amaga Neb

Haiinure npoussenenue pacrsopumoctu PhCly, eciu B 200 mut Boabl pactBopsiercs 2,17 T 3Toro
COETMHEHUSI.

Jlomamnnee 3aganue Ne 4
no TeMe «OKHCJINTEILHO-BOCCTAHOBUTEIBLHBIE MPOIECCH»

B nomamnem 3amanum mo Teme «OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIE MPOLIECCH): IepBas
3a/aya orneHuBaeTcs B 1,5 6auia; BTopas — B 2,5 6aia; Tpeths — B 1 Gai.

3amayga Nel
[TonGepure KOIPGUIUEHTH B ypPaBHEHUSX OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIHM.

VYKaXuTe THIT KaXJI0i PEaKIIHu.

PaccunraiitTe 93J€KTPOABMXKYIIYIO CHIYy U OIpPEACIUTE HAIpaBlICHHE CaMOINPOU3BOJIBHOTO
MPOTCKAHMs TEPBOM PEAKIUU TPU CTAHJAPTHBIX YCIOBHSIX, MCIIOJIb3Ysl 3HAYCHUS OKHCIUTEIHHO-
BOCCTaHOBHTEIIbHBIX TOTCHIIMAIOB:

HJ + H3POs — J> + H3PO3 + H.O

HNO, — HNO3z + NO + HO

H[AuCls] + H202 + NaOH — Au + NaCl + 0Oz + H.O

NH4ReOs + H — Re + NHsz + H20

KBrO — Oz + KBr

3amaya Ne2

CocTaBbTe YpaBHEHUS OKUCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKIIUil:

KMnOs + NaNO, + H.O —

NaCrO., + H.O, + NaOH —

Bi(OH)s + NaxS;0g + NaOH —

Bi2O: + C —

Mg + HNO3 (pass) —

3amaua Ne3

Hanbl 1Be okuciauTenbHO-BoccTaHOBUTENbHBIE mapbl: KNO2, KNOs; u Pb(NO3)2, PbO..
[Tonmp3ysich TaOMUIECH CTaHAAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IOTCHIIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOH peaknuu B ykasannoi cpexe (HNOs3). Paccuwmraiite 3HaueHwue
AJIEKTPOIBIIKYIIEH CUJIBI PEAKITUH.

JlomamnHee 3axanue Ne 5
10 TEME «BJICKTPOXI/IMI/I‘ICCKHC CUCTEMBD

B nomarraeM 3a1aHuu 110 TeMe « DIEKTPOXUMHUYECKHAE CUCTEMBD»: TIepBas 3aj1ada OIICHUBACTCS B
1 Gamnm; BTOpas — B 1,5 G6anna; TpeThs — B 2,5 6amna.

3amayga Nel
CocTaBbTe JJIEKTPOHHO-UOHHBIE YpPaBHEHHUS DJIEKTPOJHBIX TMPOIECCOB W  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOPA3yIOIIeH peakiuu, MpOTEKaroleil Mpu paboTe TraJbBaHUYECKOTO 3JIEMEHTa
Co/Co(NO3)2 // AI(NOgz)s/Al. Paccuntaiite DJIC (E) rajpBaHHYECKOT0 3JIEMEHTA TMPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHsB TOTEHIMA] aHOJa PaBHBIM CTaHIAPTHOMY 3HAYEHHIO, PACCUMTAMTE KOHIIEHTPAIIUIO
KaTHOHOB MeTajlyla B KarOAHOM pacTtBope, mpu KkoTtopoir DJIC raibBaHMYECKOTO 3JIE€MEHTa
yMmenbuTcea Ha 0,02B.



3amaya No2
[IpuBenuTe CXEMBI JJICKTPOJHBIX IMPOIECCOB UM  MOJEKYJISPHBIC YpPaBHCHUS PEaKIIUM,

NPOTEKAIOIINX NPU 3JICKTPOXUMHUECKON Kopposuu ransBaHonapsl Co/Ni: a) B kucnoii cpexe; 0) BO
BJIQ)KHOM BO3/YyXe€.

Omnpenenure yObUIHP Macchl aHOJA MPU KOPPO3UHM B KHUCIOW cpene 3a 20 MHUH, €CIH CKOPOCTh
kopposuu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YPABHEHUS JJIEKTPOJHBIX IMPOLECCOB (aHOA HHEPTHBIN) H
MOJIEKYJISIPHOE YpaBHEHHE PEaKuu, MPOUCXOAAIIEH MPU IIEKTPOIIU3E:

a) pacriaBa NaOH;

0) pactBopa CoSOs.

Brruncnure ¢akTudyeckoe KOIUYECTBO METallla, IMOJyYEHHOrO Ha KaToJe MPHU DIIEKTPOJIH3Ee
Co(NO3)2, eciu 37eKTpOIIK3 IPOBOAMIN B TeueHHH | 4. Brixoa Metaiia 1o Toky coctaBui 85%.

YKakuTe BO3MOKHBIC MPUYMHBI YMEHBIIICHUS BBIX0Oa METaJIa TI0 CPABHEHUIO C PACUETHBIM.

BapuaHT 1oMalHeii KOHTPOJIBbHOI PadoThI

BAPUAHT Ne 1

TEMA 3AJJAHHUE
3aganue 1. OxoHYaHWE SIEKTPOHHOU (OPMyYIHI ....65%6pY. Vkaxute
HOJIOKEHHE D3JIEMEHTa B IEPUOJUYECKOM cHucTeMe: MNepuoi, Trpylmiy,
Tema 1. HOATPYMITy, Ha3BaTh eMeHT. CocTaBbTe JIEKTPOHHYIO (hopMyiTy aToma
Ilepuoanueckas JJIEMEHTA. YKaKUTE 3JEKTPOHHOE CEMEICTBO, METalll WM HeMeTalll.
cucrema 3jieMeHTOB | CocTaBbTe  3JIEKTPOHHO-rpauueckyro  ¢GopMmylly Uil  yKa3aHHBIX
CTPOEeHHe aToMa 3JIEKTPOHOB B HOPMAJIbHOM COCTOSIHUM.

3aganue 2. VYka3aTb Bce KBaHTOBbIE 4YHCJA JUIsl DJIEKTPOHOB,
OTBEYAIONIHX CIIEYIONIEH dIeKTPOHHOM dopmyite 5p°

Tema 2. 3aganue. CocTaBbTe ypaBHEHUs peakLUii, IPU IOMOIIHU KOTOPBIX MOKHO
Kuc/j10THO-0CHOBHBIE | OCYIIECTBUTH CIIEIyIOIINE MPEBPAILCHUS

cBOiicTBa BemecTB | Zn — ZnO — ZnCly; — Zn(OH)2—>Naz[Zn(OH)4]

3aganue 1. s peakmun FesOsx) + Hor = 3Fe0x) + Ho:Or) ompenenmre
BO3MOXKHOE HAlpaBJICHWE CAMOINPOU3BOIBHOIO TEUEHHMs pPEaKLUUU TpU
CTAaHAAPTHEIX YCIOBUAX U mpu Temmepatype t =1227°C, ecrm TermoBoit

Tema 3. adext 1o 3amaHHOI TeMIepaTypbl He U3MEHUTCS.
XuMHuYecKas Vxkaxure: a) BBIICIACTCS WIA TOMIONMIACTCS SHEPTUs B XOJE PEaKIuu; O)
TepMOAMHAMHKA MPUYMHY HAJIEHHOIO M3MEHEHMs SHTpOIMU. Paccunraite temmeparypy, Hpu

KOTOPOH yCTaHABIIMBAETCS PABHOBECHE U IPOUCXOUT cMeHa 3Haka AG.
3ananme 2. Bpraucniure TerioBoit ekt peakumn 3FesO4k) + 8Alk) =
4AOs) + 9Few), MONb3ysich CTaHIAPTHBIMH OSHTATIBIUSIME OOpPa30BaHMSI
pearupyronux BermecTB (nmpwiokeHue 3). CKOJMBKO TEIyIOThI  BBIIETHTCS
(mornotutcst) mpu 0Opa3oBaHKy BellecTsa Fe B komuecTse 56 1?7

3aganme 1. TemmeparypHblii KodpduuueHT peakiuu paseH 2,5. Kak

Tema 4. M3MEHUTCS CKOPOCTh PEaKklUu: a) IpU MOBBIIIEHUU TeMneparypbl oT 60
XuMunueckas 1o 100°C; 0) npu oxiakaeHUH peakinoHHou cmecu oT 50 1o 30°C?
KHHETHKA U 3aganue 2. /[ oopatumoii peakiun FesOux) + Hory = 3FeO) + H20Oq
XHMHYecKoe 3alUIINTE BBIpAKEHUE KOHCTAaHThl paBHOBecust AH®, k/[x =+ 69,8.
paBHOBecHe [Ipennoxute cnocoObl yBEIHMUEHUSI KOHIIEHTPAILIUHU MPOIYKTOB PEAKIIHH.

3ananue 1. B 180 mu Bogsr pactBopero 20 r cynbdaTa MapraHiia.
[MTomyunsncs pactBop rwioTHOCThIO 1,101 /M. Berancnure MonspHyto,
HOPMAJIBHYIO, MOJISUTBHYEO KOHIIEHTPAIMU U MacCOBYIO JI0JIIO

Tema S. PacTBOpbl | paCTBOPEHHOI'O BEILECTBA.

3ananme 2. CocTaBbTE MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHbBIC
ypaBHEHUs peakLMii B3aUMOJECHCTBHS B paCTBOPaxX MEKIY:




Bi2(SO4)3 u NaOH; FeClz u H2S;

NH4OH u MnCly; H2SO4 u Ba(OH):..
3aganue 3. CocTaBbT€ MOHHO-MOJIEKYJISIDHBIE U MOJEKYJISIpHBIE
ypaBuenust ruaponusa cojeir NaxSiOs, ShClz, Rb2SO4. Kakoe 3naucHme
pH (>7, <7) uMer0T pacTBOPHI 3TUX coJieh?

Tema 6.
OKHCINTEIBHO-
BOCCTAHOBHTE/IbHbIE
CBOiicTBa BeleCTB

3apanue. MeTo10M AJIEKTPOHHOTO OanaHca moaoepure KodpPuimeHTsl B
YPaBHEHHUSX, YKAKUTE OKHCIUTENIb U BOCCTAHOBUTEIb, HATUIIIUTE
SJICKTPOHHBIC YPAaBHEHUS MPOIIECCOB OKUCIICHHUS U BOCCTAHOBJICHHS
H3PO3 + KMnO4 + H2SO4 = H3PO4 + MnSO4 + K2SO4 + H20

CuSO4 + H3PO2 + H20O = CuH + H3PO4 + H2S04

Tema 7.
DJIeKTPOXMMHUYECKHE
CHCTEMbI

3ananmue 1. /{15 ranpBaHNYECcKOro 3JIeMEeHTa, 00pa30BaHHOTO
IUTACTUHAMU U3 METAIIJIOB

Zn n Ag, norpyXeHHbIX B paCTBOPBI UX COJIEN C KOHLIEHTpAlUEl HOHOB
METaJIJIOB

A™ =0,01 u B™ =0,05

1) cocraBbTE CXeMy rajibBAHUYECKOTO JJICMEHTA;

2) HAaIUIIUTE YPaBHEHHS dJICKTPOIHBIX MPOIECCOB U TOKOOOPA3yHOIICH
peaxiuu;

3) paccuMTalTe MEKTPOIBIIKYILYIO CHITY FaJIbBAHUUECKOTO DJICMEHTA.
3aganue 2. CocTtaBbTe ypaBHEHUS 2JIEKTPOTIHBIX MPOIECCOB (AaHO
MHEPTHBIIN) U MOJIEKYJISIPHOE YPaBHEHUE PEAKIUH, IPOXOIALIEH Tpu
AIIEKTPOJIN3E paciliiaBa WK pacTBopa 3nekTpoiauta paciuiaB CaClz
Boruncnute Maccy MeTasuia BbIACIUBLIETOCs HA KaToe, €CIU
AIEKTPOJIN3 MPOBOAMIIM TIpH crute Toka A =10,0. B TeueHne BpeMeHu = 2,5
4.Beixonx Merayia o Toky Bt cocraBun  98%.

3aganue 3. CocTtaBbTe ypaBHEHUS DJIEKTPOIHBIX MPOIECCOB U
MOJIEKYJISIPHOE YPaBHEHHME PEAKIUH, IPOTEKAIOIIEH ITPU
AIEKTPOXUMUYECKON KOppo3uu ranpBanonapel: Pb - Sn

a) B KUCIIOM cpefie;

0) B aTMocepe BIaKHOTO BO3AyXa.

KOHTpOJ’IbHLIe BOIIPOCHI IO TEMaM

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «XuMH4YecKasa TEPMOIUHAMHUKA»

OCHOBBI XUMUYECKOU TCPMOANHAMHKU: ITOHATHEC CUCTEMbI, BUJIbI CUCTCM.
TepMOI[I/IHaMI/I‘leCKI/IC apaMeTphbl 1 (I)YHKI_[I/II/I COCTOAHHA CUCTCMBI.

OHTanbnus Kak QyHKIUS COCTOSIHUS CUCTEMbI. DHTAJIbIUS 00pa30BaHMsI BELLIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopbl, BIMAIOLNIME HA TEMJIOBOMH

1.
2.
3. Buyrpennss sueprus. Padora. Temora.
4.  TlepBblii 3aKOH TEPMOJAUHAMHKH (BBIBOJ).
5.
6.
XUMHYECKOW PEaKIUH.
7.  Tepmoxumus. 3akoH ['ecca.
8.  CmencrBus u3 3akona ['ecca.
9.

3HTpOl'II/I${ KakKk (by'HKL[I/Iﬂ COCTOAHHA CUCTCMBI.

10. Bropoii 3aKOH TEPMOAMHAMHKH.
11. Tperuii 3aK0H TEPMOJTUHAMUKH.

12. Dueprus ['n606ca.

13. HaHpaBHCHI/IC CaMOIIPOU3BOJIBHOI'O IMPOTCKAHUA XUMHWYCCKUX peaKuHﬁ.

KOHTpOJILHbIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHUKA»

.

Xumnueckasi KUHETHKa. CKOPOCTh XMMUYECKOM peaKIIMy U METO/IbI €€ PEryJIUPOBAHUA.
BrusiHre KOHIIEHTpAMK Ha CKOPOCTh XUMHYECKOM peaKIuu (3aKOH JEHCTBYIONIUX Macc).

3. Bumsaue Temmeparypbl Ha CKOPOCTh XUMHUUecKoi peakuuu. [Ipasuio Bant — [N'ogda.

s ekt
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Teopust aKTUBHBIX CTOJIKHOBEHUU AppeHunyca.

DHeprus akTUBALMKU. Y paBHEHUE AppeHuyca.

Teopus nepexoIHOro KOMILIEKca. DHEpreTUYecKas JuarpamMmma.
Kpuas Makcsenna — bonbiimMana. DHepreTuueckuii 6apnep.
Karanutnueckue cucremsl.

BinsiHne kaTanu3aropa Ha CKOPOCTh XUMHYECKOM pEaKIiH.
I'OMOreHHBIN U reTepOreHHbIN KaTaIns.

KoneGaTenbHble peakuuu.

Xumuyeckoe paBHoBecre. OOpaTuMble U HEOOPATUMBIE PEAKIIUU.
KoHcTanTa XUMHUYECKOTO paBHOBECHS.

Cwmenienue xumudeckoro papHoBecus. [Tpunuun Jle—IllaTense.
Brnusinue KoHUEHTpalny, 1aBJIeHUs U TEMIIEPATyPHI.

@®a30BbIE PABHOBECHUSI.

®dazoBble AUArpaMMBbl JJi1 OJHOKOMIIOHEHTHBIX CHCTEM.

KOHTpOJ’[beIC BOITPOCKHI IO TEME «PaCTBOPI)I»

ITonsTne pactBopa. PactBopuMocTs BemecTBa. PactBopuMocCTs rasa.

PactBopbel. CnocoObl BbIpakeHHsI KOHIEHTpPALMU PAacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTpAIXs, MOJISIPHASI KOHIICHTPALIMS SKBUBAJICHTA, MOJIbHAS 0TS, TUTD).

Konnurarushble cBoiicTBa pacTBOpoB. M aeanbHblil pacTBOp.

3axonbl Payns: I (Tonomerpuueckuit) u Il (30ymnnockonuueckuii 1 KpHOCKOIUYECKHIA).

Ocmoc. OcmoTuueckoe aasieHue. Cxema ocCMOMETpa.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

Honnast Teopusi KUCIOT U OCHOBaHMI AppeHnyca. OCHOBHbBIC MOHATUS U TOJOXKEHHUS TEOPUU
Appenuyca.

Jucconuanusi KUCIOT, OCHOBAaHUW W COJIH C TOYKM 3pEHUsS HOHHOW Teopuu AppeHuyca
(mpumepsI).

Crenenb auccoruanyiv. CUIbHBIE U CIa0bIe AIEKTPOJIUTHI.

Hucconmanus ciaabbix s5ekTponuToB. KoHcTanTa quccornuanuu.

3akoH pa3basnenus OcTBaiba.

Peakiiuu nonHOro oOMeHa MEXy JEKTPOIMTaAMH (HA TPUMEpPEe pPeakiuidi oOpa3oBaHus cI1aboro
AJIEKTPOJINTA, OCAJIKA U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

HNonnoe npousseneHune Boabl. BogopoaHbIN U THAPOKCUIIBHBIN MOKa3aTemu.

I'mpaponus coneit. Tunsl ruponn3a conen.

KonuyecTBeHHbIE XapaKTEpUCTUKH MPOLEcca THAPOIIN3a.

®DakTOpPHI, BIUSAIONIME HA MTPOIIECC TUIPOIIU3A.

KOHTpOJII)HbIe BOITPOCKHI IO TEME «ﬂl/ICl'lepCHble CUCTEMBI»

I'eTreporennsie cmecu. JlucnepcHbie CHCTEMBI.
Hucnepcrocts. Kimaccudukanum qucrepeHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco0b! mostydeHus KOJTOUTHBIX PacTBOPOB.

CTpoeHue KOJIONIHBIX YACTHII.

IIpaBuno dasuca — Ileckosa.

Y CTOHYMBOCT KOJUTOUAHBIX cUcTeM. CTaOMIN3aTopHI.
Koarymnsus nuoduiabHbIX 1 TH0()OOHBIX KOJUIOHIOB.
CenuMeHTanusa KOJJIONUIO0B.

Koarysiius KoJUIOuIHBIX pacCTBOPOB JIEKTPOIUTAMH.
[TpaBumno lyneue — Napau. Koarynupyromast cmocoOHOCTb.
OnTuyeckue cBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DJIEKTPUUYECKUE CBOMCTBA KOJIJIOMAHBIX PACTBOPOB.
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KoutpoJbHbie Bonpochl o TeMe «OKHCINTETbHO-BOCCTAHOBUTEIbHbIE
npouecchbn

OCHOBHBIE TOHATHUSI TEOPUU OKUCITUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.
OKHUCIINTEIFHO-BOCCTAHOBHUTEIIEHEIC CBOMCTBA BEIIIECTB.

Baxaenmme OKMCIUTEIN 1 BOCCTAHOBHTEIIH.

THIIbI OKMCIIUTEBHO-BOCCTAHOBUTEIBHBIX PEAKIIU (IIPUMEPHI).
OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHBIN ITOTCHIINAIL.

VYpasuenue HepHcra.

CocTaBieHU€e OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.
HanpaBneHne OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.11eKTpongnqecKne CHUCTECMbID»

OnekTpoxummuueckue cuctemsl. Kimaccudukanus 31eKTpoOXUMUYECKUX ITPOLIECCOB.
DNEKTPOXUMHUYECKHE TPOLECCHI, IPOTEKAOIIME Ha TPAHULIE Pa3/eiia «METAJl — pacCTBOPY.
[ManpBanmvecknii anemenT Jlanuamsa — Skoowu.

ONEKTPOABUKYIIAs CUJIA TaJlbBAHUYECKOIO HJIEMEHTA.

N3mepeHre dIeKTPOAHBIX INOTEHUMANOB. Pl CTaHZAPTHBIX AJIEKTPOJHBIX IOTEHIMAJIOB.
CBolicTBa METAJIIIOB B COOTBETCTBUHU € UX ITOJIOKEHUEM B PsIly HANPSIKCHUM.

VYpasuenue HepHcra.

DIEKTPOJIN3 PACIIaBOB U pacTBOpOB. KaToaHble M aHOAHBIE IIPOLIECCHI.

OO0benuHeHHbll 3akoH Papazest. Beixoa o Toky.

Koppo3zus meramios. Knaccudukanus KOppo3nOHHBIX MPOLIECCOB.

XuMHu4ecKasi Kopposusi.

ONEKTPOXUMHUUYECKass KOppo3us. AHOAHOE OKHUCIIEHHE MeTajlyla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCIIUTES.

[TpruMepsl KOPPO3UH B KUCIIOH cpesie U aTMOC(hEpHOI KOPPO3UH.

CkopocTh KOppO3uH.

3amuTa METauIoB OT KOPPO3HUH.

3aluTHBIE TOKPBITHUSI.

DAEKTPOXUMHUECKUE CIIOCOOBI 3aLIUTHI OT KOPPO3UU METAIIIIOB.

XHWMHUYECKNE UCTOYHHUKH TOKA. ['albBAHUYECKHI DJIEMEHT.

XVWMHYECKNE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XYMHYEeCKUE UCTOYHUKH TOKA. TOIIMBHBIE 3JIEMEHTHI.

7. OueHOYHBIE CPEACTBA A/l IPOBEACHUS IPOMEKYTOYHOM aTTeCTALMHI
[IpomexyTouHas  aTTecTalds HUMEET  LEJIbI0  ONPEAETUTh  CTENeHb  JIOCTHXKEHUS

3aIlJTaHUPOBAHHBIX PC3YJILTATOB O6y‘-ICHI/IH 10 JUCIHMUITIIIMHE 3a OHpC,I[CJICHHLII\/'I nepuon O6y‘-ICHI/I$I.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHHs] M OLICHOYHbIC CPEACTBA sl NPOBeICHHS

NPOMEKYTOYHOM aTTeCTALNM:



CTpyKTypHBIi
JIEMEHT
KOMIETEHINH

[TnaHupyembie pe3ysibTaThl
o0ydeHus

OneHouyHble CpeaCcTBa

OIIK-1

CHOCOOHOCTBIO K TNPUOOPETEHHI0 C OOJIBIION CTENEHbI CaMOCTOSATEIIBHOCTM HOBBIX 3HAHUM C HCIOJIb30BAHUEM COBPEMEHHBIX 00pa30BaTEIbHBIX U
MH(OPMALIMOHHBIX TEXHOJIOTUH

3HaTh - COBpPEMEHHbBIE teHaeHuuu | Ilepeuenv meopemuueckux 6onpocos
Pa3BUTHUSL XUMHH, €€ poiib 1 3HaueHue | 1. CoBpeMEeHHBIE MOJI0KEHUSI XUMUUECKOU TEPMOIUHAMUKHY.
B COBpEMEHHOMU HayKe u [ 2. OcHOBBI XUMHUYECKON KMHETUKHU. KaTanus.
[POMBIIIICHHOCTH, 3. OcHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS IIPOLIECCOB B pACTBOpax.
- COBpEMEHHBIE HMH(POPMAaUMOHHBIE | 4, OCHOBHBIE 3aKOHOMEPHOCTH IPOTEKAHHU IIPOLECCOB B JUCIICPCHBIX CHCTEMaX.
TEXHOJIOTUM I NPUOOpeTeHus | 5. 3aKOHOMEPHOCTHU Y HaIpaBJICHUE TPOTEKAHUS OKUCIUTEIBHO-BOOCTAHOBUTEIHHBIX MTPOLIECCOB.
HOBBIX 3HAHUM B 00JIaCTH XMMHH 6. CoBpeMeHHbIE HAMPABICHHS PA3BUTHSI SJICKTPOXUMHUH.
VYmerh — 0000mare, aHaIM3UPOBATH U Ilpumepnvie npaxmuueckue 3a0anus
OIICHUBaTh HMH(POPMAIIMIO: TEOPHH, [IpoBecTn aHanu3 BAUSHUS KOHIICHTPAIIMA HA CKOPOCTh XUMHYECKON peaKinu
konuenuy, Gaktel ¢ nensio | NagS203 + HaSOs4 = S + SO2 + NapSO4 + H20 mo skcnepuMeHnTtanbHbIM JaHHbIM. IIpoBectn
MIPOBEPKHU TUIIOTE3 n | 00paboOTKy TMOJY4YEHHBIX JaHHBIX C HCIOJb30BAHHEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
UHTEPIPETAIMU JAHHBIX Pa3IMUHBIX | TEXHOJIOTUH. Pe3ylbTaThl ONTOB NPEACTABUTh B BUJE TaOIHIBI 1.
HUCTOYHUKOB; Tabmuma 1
— IPUMEHSTE COBpeMEHHbIE Homep O0BeM, M Konuenrpanus Bpewms CxopocTb
HHGbOPMALHOHHBIE TEXHOJIOTHH UIS ombiTa | NazS»03 H.O H2S0q4 NazS20s, 102 | nossnenns | peaxrmu, 107,
06paboTKH pe3ynbTaToB MOJIb/JI MyTH, C ct
XUMHYECKHX DKCIIEPUMEHTOB; 1 1 7 2 13
- mpuoOpeTaTh HOBBIE 3HAHUSA TIO 2 2 6 2 2,6
XUMHH c [IOMOIIBIO 3 3 5 2 3,9
MH(POPMAIIMOHHBIX TEXHOJIOTHH 4 4 4 2 52
5 5 3 2 6,5
[To nanHbBIM TaOMUIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPAIIUU
THOCYJIb(aTa HATPHUsS, OTIOKHUB Ha ocu abciucc koHmeHtparuio NaxS»Os, a Ha ocW OpJMHAT —
CKOPOCTb PEaKIUH.
CrenaTthb BBIBOJ] O 3aBUCHMOCTH CKOPOCTH PEAKIIMH OT KOHIIEHTPAIIUU THOCYIIb(haTa HaTpHsl.
Brnagers — HaBBIKAMHU kputnuaeckoro | Temst 00knados

1. KoHuenmnuu coBpeMeHHON XUMUU.




CtpyKTypHBI
JJIEMEHT

IInanupyemslie pe3ysbTaTsl

O1eHOYHEIE Cpe€acTBa

KOMIIETCHIIUH 00yuenus

MBIIUICHHUS], aHAJIN3a U CUHTE34; 2. DIeKTpoXUMHUYECKasi KOPPO3Hsl MaTEPUAIOB, IPUMEHSIEMBIX B MAITMHOCTPOEHHUH.

- uHGOPMAIMOHHBIMU  TeXHOIJO- | 3. KuHeTnyeckue Teopun B KOHTEKCTE XUMHUYECKOTI'O 3HAHMSL.

UMM I aHaiu3a coBpeMeHHbIX | 4. KauecTBEHHBIN U KOJIMYECTBEHHBIN aHAIN3 00pa3L0B CILUIABOB.

JNOCTHKEHUM XuMuum B oOnactd | 5. XMMHKO-TEXHHUYECKasi 00paboTKa METAJIJIOB U CILIaBOB, IPUMEHIEMbIX B MAIIMHOCTPOCHUH.

npodecCHOHATBLHOMN AeATeNbHOCTH | 6. CpaBHUTENNBHBIN aHATN3 COBPEMEHHBIX KaTaJIH3aTOPOB, IPUMEHSEMBIX IIPH ITPOU3BOJICTBE
MaTEpUAIOB JUIsl MAIMHOCTPOEHUS
7. OCHOBHBIE POOJIEMBI COBPEMEHHON XUMHUH.

AIIK-1

YMCHHUEM HCIIOJIb30BATh OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYUYHBIX JUCHUILIJIMH B HpO(l)eCCI/IOHaHLHOIZ ACATCIIBHOCTH, IIPUMCHATH MCTOAbI MATEMATHYCCKOI'O
aHaJIn3a U MOACIIMPOBAHNUA, TCOPCTHUYCCKOI'O U OKCIICPUMCHTAJIbHOI'O MCCJICJOBAHU S

3HaTh

- OCHOBHBIE XHMHMYECKHE ITOHSITHS,
IIOJIOXKEHUS U 3aKOHBIL,

- COBpPEMEHHBIEC HaIpaBJICHUS
Pa3BUTHS HAYYHBIX TCOPUH;

- METOJBl  TEOPETHYECKOIO M
IKCIIEPUMEHTATHLHOTO HCCIICIOBAHUS
B 00JIACTH XUMHU

Hepeuenb meopemuu4uecKux 60onpocoe:

OCHOBBI XMMMUYECKON TEpMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMUYECKHE I1apaMeTphl
CUCTEMBI, PYHKIIUU COCTOSHUS cUcTeMbl. [IepBblil 3aKOH TEPMOIMHAMUKH.

OHepreTuka XMMHUYECKHUX IPOLECCOB.

OHransnus. 3akoH ['ecca u ciieACTBUSA U3 HETO.

OHutponus. YpasHenue bonbiimMana. Bropoil u TpeTuii 3aKOHbI TEPMOIUHAMUKHY.

Oneprust [ m66ca. HarpaBneHust XMUMHUUYECKUX IPOLIECCOB.

Xumunueckas kuHeTuka. CKopocTh XuMudeckoi peakuuu. CpeqHsis U MCTUHHAs CKOPOCTU
peakuuu. Kunetnueckas kpusasi.

CKopocThb peakiui U METO/IbI €€ PEeryJIMPOBAHHUS.

Bnusinue Temmnepatypsl Ha ckopocTh peakuuu. [Ipasuiio Bant-I'odda.

DHeprusi akTUBaIlMi. AKTUBUPOBAHHBIA KOMILUIEKC. Y paBHeHHE AppeHuyca.

. KaranuszaTopsl n karanurnyeckue cucTeMbl. [ OMOTeHHBIN KaTalins.

. Karanu3aTopsl u kaTanuTHYECKHE CUCTEMBI. | eTepOoreHHbI KaTains.

. Xummnieckoe paBHoBecre. KoHCTaHTa XMMHUYECKOTO pAaBHOBECHSI.

. Cmemenne xumMuueckoro pasHosecus. [Ipuanun Jle [larense.

. PactBopbl. CriocoOb! BBIpa)KE€HHsI KOHIEHTPALUU PacTBOPOB.

. PactBOpEI 2nexTposnToB. CTEeNeHb M KOHCTAHTA JJIEKTPOJIUTHYECKON JUCCOLMAIMU. 3aKOH

pa3basnenus OcTBanbaa.

. lucconmarnust KUCIOT, OCHOBAHUM, coJield. AM(OTEpHBIE dTEKTPOIHTHI.
. PactBopuMocTs. [IpousBeneHne pacTBOPHUMOCTH. YCIOBHE OOpa3OBaHUS U PACTBOPEHUS

OCaIKOB.




CtpyKTypHBI

IInanupyemslie pe3ysbTaTsl

3JIEMEHT OneHoyHbIe CpeacTBa
oOydeHus
KOMIETCHITNH
18. Mucconmarus Boasl. MonHOE mpon3BeneHue Boabl. pH.
19. I'maponus coneit. CTeneHb U KOHCTAHTa THAPOJIA3A.
20. ducniepcubie cucrembl. Kimaccudukanus. JInopunpabie 1 110(G0OHBIE KOJUIOUIBI.
21. CtpoeHHUE KOJUTOUAHBIX YaCTHII.
22. Koarymnsius KOJUIOHIHBIX PACTBOPOB.
23. OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE CBOWCTBa BemlecTB. Kiaccupukanus OKUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKITUH.
24. DnekTpoxuMuyeckue cucteMbl. 3akoHbl dDapazes. DNEeKTPOIHBIN MOTEHIIUA.
25. I'anpBannveckuii anemMeHT Jlanusis SIkoOu.
26. DIEeKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHne aneKTpoiamsa.
27. DnekTposin3. AHOIHBIA U KAaTOHBIA MPOIECCHI IPH AJIEKTPOJIM3e pacTBOpoB. [IpuMmeHeHne
AIIEKTPOJIN3A.
28. Kopposus. Bunsl koppo3uu. CriocoOb! 3alIMTHl METAJUIOB OT KOPPO3HUH.
YmMmeTh - pemiath ~ pacueTHble  3aJauu Ilpumepnvle npakmuyeckue 3a0anus:
MIPUMECHUTEITEHO K Marepuary 1. HamucaTh SIEKTPOHHBIC YpPaBHEHUS JJICKTPOJHBIX IIPOILIECCOB, YPAaBHCHHE CYyMMAapHOM
MIPOTPaMMBbI; TOKOOOpa3ymIel peakuuu, BeIYUCIUTh DJ[C raibBaHUYECKOTO 3JIEMEHTa, €CIM KOHIIEHTPAIUH
- IPOTHO3MPOBATH  BO3MOXKHOCTH | HOHOB MeTa/ioB paBHbL: [AIF*]=0,001 momns/m, [C0%**1=0,1 Momns/m1.
MPOTEKAHUS CaMOIIPOU3BOIBHBIX 2. Hanmncath MOHHBIE U MOJIEKYJISIpHBIE YpaBHEHUS peakuuii rugponusa coieit: KsPOs; NaxSOs;
MIPOIIECCOB B paznuunbix | ZnClo.

XHUMHUYCCKUX CUCTEMAX

3. 3aKOHUYUTH YpaBHEHUS peakifii, HAMUCaB UX B MOJIEKYJISIpPHOW U MOHHOH popmax:
Al(OH)3 + NaOH —, KCO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kanbius conepxkurcsa 478,8 T Ca(OH),. IlnoTHOCTS pacTBOpa
1,14 r/mn. Paccuuraiite: o(Ca(OH)2); Cm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe ypaBHEHHS OKACIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIAN:

K2Cr207 + FeSO4 + H2SO4 — , KMnO4 + NapSO3 + H20 —.

6. Hanucarb DJ€KTpPOHHBIE YpPAaBHEHHUS DIIEKTPOJIHBIX IPOLECCOB, yPAaBHEHUE CYMMAapHOMU
TOKOOOpa3yromie peaknuu, BeIMUCIUTh DJ]C ranpbBaHUYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUH
MOHOB MeTaIIoB paBHsl: [Mn?*]=0,01 moms/1, [Au®*]=0,1 Moms/m.

7. 3aKOHYUTH YpaBHEHUS peakliii, HaKCaB UX B MOJEKYJISIPHOW U MOHHOM (popmax:

NH4OH + HNO3z —, Zn(OH)2 + NaOH—, AIPO4 + Na;SO4 —.

8. Hamucath ypaBHEHHs peakiuii ruapoin3a B MosieKyasipaoM u noHHOM Buje: Alx(SO4)3, KCI,

Na>SOs.
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oOydeHus

O1eHOYHEIE Cpe€acTBa

9. HamucaTp 3JIE€KTpOHHBIC YPAaBHEHHUS SJEKTPOJIHBIX IPOLECCOB, YpaBHEHHE CYMMAapHOM
TOKOOOpa3ymoIel peakuuu, BoIYUCIUTh, DJ[C raJbBaHMYECKOTO 3JEMEHTa, €CIM KOHLEHTPalUu
MIOHOB METaJIoB paBHEL: [Zn?*]=0,01 momns/1, [CU*]=1,0 MomB/m.

10. Cynbdat amomuaus maccoi 36,4 T pactBopwin B 100 T Boasl. [I10THOCTE TOTy4eHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) 1 N (H20); T.

11. Hanucarh 51eKTpOHHBIE ypaBHEHHUS SJICKTPOAHBIX IPOIECCOB, YpaBHEHHUE CYMMapHOMU
TOKOOOpa3ymmie peakuuu, BeIYucIuTh DJC raapBaHUYECKOro AJIEMEHTa, €CIU KOHIEHTpaIluu
MOHOB MeTa/lIoB paBHbL: [Mn?*]=0,01 mons/1, [Ag*]=1,0 Mo/

12. 3akOHYHNTH ypaBHEHHS PEAKLUi, HAITUCAB UX B MOJICKYJIIPHOM M HOHHOM BHUJIE:

MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOJMHAMUYECKYIO BO3MOXXHOCTh TpoTekanus peakuuu CaOg) + 2 Cu) =
= CaC; () + CO), AHy = 460 x>k npu cTaHIapTHBIX yclIOBUAX. PaccunTaiiTe TeMiiepaTypy Havalia
peakiun, eciu  S(Ca0)=38 JIx/monb'K; S(C)=6 J[Ix/mons'K; S(CaC2)= 70 [x/monbK;
S(CO)=197 Hx/mons-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI:

KMnOs + NaNO2 + H2SO4 —, Cr2(SO4)3 + Br2 + NaOH —.

15. Onpenenute TEPMOIMHAMHYECKYIO BO3MOXKHOCTh TipoTekanus peakimu 2 Cly ) + 2 H20(
=4 HCly + Oz (), AHr = 115,6 x/[)x npu craHgapTHBIX yCIOBHsX. Paccumraiite Temmepatrypy
navana peakuuu, eciau S(Cl2)=223 Jx/monb-K; S(H20)=189 JIxx/mons K; S(HCI)= 187 Ix/momns-K;
S(02)=205 Tx/moinb K.

16. HantucaTh ypaBHEHUs peakiuii ruiposn3a B MosiekyisipaoM U nonHoM Buze: CrClz, NaNOg,
K2COsa.

17. CocTaBbTe ypaBHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINMI:

K2Cr207 + Na2S0O3 + H2SO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHass peakuus nporekaer Mo ypaBHeHHIO Hz ¢ + |2 ¢ = 2 Hlr). Havanenas
KOHIIEHTpanus Bojopoaa 2,1 monp/m, woma 1,5 monp/n. Bo CKONMBKO pa3 M3MEHUTCS CKOPOCTH
peakuuu, koraa npopearupyer 30% Bopopona?

19. B 640 miu Boasr pactBopriia 160 1 xmmopuna xenesa (I11). ImoTHOCTh MOTydeHHOTO pacTBOpa
1,032 r/mi. Paccuuraiite: o(FeClz); Cwm; Coc; Cm; N(FeClz) u N (H20); T.

20. Ompenenute TEPMOIUHAMHYCCKYIO BO3MOXHOCTh MpOTeKaHUs peakiuu CSy ) +3 Oxn)=
=CO2 (n + 2 SOz (1), AHr = -1075 x/Ix mpu cTaHAApPTHHIX ycloBUsAX. PaccuuTaiite Temmneparypy
navana peaknuu, eciu S(CS2)=151 Jx/mons K; S(02)=205 JIx/mons K; S(CO2)= 213 JIx/monb K;
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S(S02)=248 JI:x/monb K.

21. Peaknus umer mo ypaBHeHuro: 2 Hx ) + S» ) = 2 H2S(). HawanpHas xoHueHTparus
BOJIOpOJIa 2 MOJB/I, cepsl 1,5 Monb/n. OnpenenuTe BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEAKLIUHU K
MOMEHTY, Korja npopearupyet 0,7 MoJib/1 Bogopoa?

22. Onpexpenute TEPMOJAUHAMUYECKYIO BO3MOKHOCTh MPOTEKaHUs peakuuu 2 ZNS ) + 3 Oz =
=2 2Zn0 ¢ + 2 SO2 (1), AHr = -890 x/[)x npu cTaHIapTHBIX YCIOBUAX. Paccumraiite Temmneparypy
Havana peakiuu, eciu S(ZnS)=58 x/monb K; S(02)=205 Tx/monb-K; S(ZnO)= 44 /Mo K;
S(S02)=248 JTxx/moas-K.

23. HavanbpHbIe KOHIIEHTPAIIUN UCXOIHBIX BemecTB B peakiuu: 2 SO: ) + Oz ) = 2 SO3 () Ob1IH
paBHsl 1,8 Monb/1 SO2 u 2,4 Monb/n O2. Bo ckoJbKO pa3 U3MEHHUTCS CKOPOCTh PEAKIIMH K MOMEHTY,
koraa npopearupyet 0,8 Mo/ SO2?

24. B pactBope oprtodochopHoit kuciaorel Maccor 1200 r w miaotHoctho 1,153 /M
coaepxutcs 312 r HsPOas. Paccuuraiite: w(H3PO4); Cvm; Cox; Cm; N(H3PO4) 1 N (H20); T.

Biaaners

- HaBBIKAMH MPUMEHECHHS OCHOBHBIX
XAMHYECKHUX 3aKOHOB B
npodeccnoHanbHOM e TENbHOCTH;

- MPAKTUICCKIUMHU HaBBIKAMH
TEOPETUYECKOTO 51
IKCIIEPUMEHTAITLHOTO MCCIICIOBAHUS
B 00JIACTH XUMUHU

Ilpumepnsle npakmuyeckue 3a0anus:

1. Jns peakiuu CHs ) + CO2 ) = 2 CO ) + 2 Ha () onpenienute BO3MOXKHOE HaIpaBiICHUE
CaMONPOM3BOJILHOTO TEYEHMs PEaKLUUU IMpH CTAHJApTHBIX YCIOBHAX M Npu  Temmeparype T
=927°C, eciu TemnoBo# YQQEKT peakImy 10 3aJaHHOH TeMIepaTyphl He M3MEHHUTCS. YKaKHTe: a)
BBIJICJIIETCSl WIIM TIOTJIOLIAETCS SHEpPrus B XOJE peakuuu; 0) NMpUUMHY HaWJEeHHOTO W3MEHEHHUs
sHTponuH. Paccunraiite TeMiiepaTypy Hadajaa peaklyH.

2. BrlpaszuTe uepe3 KOHIEHTpAallMK PEareHTOB KOHCTAHThl PAaBHOBECHUS CIEAYIOIIMX peaKIui
N2y + 3 Hoe) = 2 NH3p, AH = -92,2 k/[x. YkaxkuTe HampaBlieHHE CMEUICHUS XUMHUYECKOTO
pPaBHOBECHsI 3TUX PEaKLUi: a) MpU MOHMKEHUH TEeMIIepaTyphl, €ClI JaBJIeHHEe MOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpPATypa MOCTOSHHA.

3. CKONbKO MWIIMIUTPOB 96%-HOr0 pacTBOpa CEpHON KUCIOTHI C IJIOTHOCTBHIO 1,84 r/mi
notpedyercs ans npurorosienus 2 i1 0,25M pactopa?

4. Kakuwe w3 cienyromux coneil moasepratorcs ruaposmsy: NaxSiOz. Cu(NOs).. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJSpHBbIE ypaBHEHHUS THAPOJU3a COOTBETCTBYHOMMX cojedl. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPHI STUX COJIEH?

5. 3onb runpokcuaa Maruus nonsydeH nmyrem cmemuBanus 0,02 1 0,011. pactBopa MgClz u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 4acTUI] MOTYyUYEHHOTO 30Ji1 U HAIMUIINTE
bopMyITy €ro MHUIIEIUIBI.

6. PaccunraiiTe >JIeKTPOABIKYIIYIO CUIY M ONpPEASIUTe HApaBICHUE CaMOIPOU3BOJIBHOTO
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MPOTEKAHUS PEAKIUU TPU CTAHAAPTHBIX YCIOBUAX, HCIONB3Yys] 3HAYCHUS OKUCIHTEIBHO-
BOCCTaHOBUTENbHBIX MoTeHuuanos HJ + H3POs — Jo + H3PO3 + H20.

7. TlpuBegute CXeMbI 3JEKTPOJHBIX MPOIECCOB M MOJCKYJSPHBIC YPaBHEHUS pEaKIUU,
NPOTEKAIOIINX MPH IEKTPOXUMHUYECKOI Kopposun raabBanonapbl Co/Ni: a) B kucio# cpefe; 6) Bo
BJIaXHOM Bo3ayxe. Ompenenute yObUIb MAacChl aHOJA MPU KOPPO3MH B KUCIIOH cpene 3a 20 MuH,
€CJI CKOpOCTh Kopposuu coctaBuiia 0,01 r/4.

8. CocTaBbTe 3JEKTPOHHO-HOHHBIC YPAaBHEHUS AJIEKTPOIHBIX MPOIECCOB (aHO WHEPTHBIN) U
MOJIEKYJISIPHOE ypaBHEHUE pEaKIMH, Mpoucxondmeil npu saektponuse pactBopa CoSOs,
Beruuciure (akTudeckoe KOJMYECTBO MeETalla, MOJYYEHHOTO Ha KaToA€ NpU DIIEKTPOIIU3e
Co(NOz3)2, eciu 37IeKTpOIM3 MPOBOAWIN B TeueHHH | 4. Bbixoa Mertamia mo Toky coctaBui 85%.
YKaKuTe BO3MOKHBIC MPHYMHBI YMEHBIICHHS BBIXOa METAJIA TI0 CPABHEHHIO C PACUYCTHBIM.




0) Ilopsinok nmpoBeaeHNsI MPOMEKYTOYHOM ATTECTALMH, MOKA3aTeJIH M KPUTEPHH OLICHUBAHMS:

[IpomexxyTouHast arrectanusi MO JUCHUIUIMHE «XHUMHS» BKIOYAET TEOPETHUECKUE BOIPOCHI,
MO3BOJISIIOIINE OIICHUTh YPOBEHb YCBOCHUS OOyYarolIMMHCA 3HAHWM, W MpaKTUYECKHE 3aJaHufl,
BBISBJISIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHH U BIIAJICHUN, TIPOBOIUTCS B hopMe 3adeTa.

3aueT Mo JaHHOW AMCUMILIMHE MPOBOAMUTCS B YCTHOU (opMe 1o OuieraM, Kaxablil U3 KOTOPBIX
BKJIFOYAET 2 TEOPETUUECKUX BOIPOCA U OJHO MPAKTUUECKOE 3aJaHHE.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3aUema:

«3a4TeHO» - OOydYalIIUNCS JAEMOHCTPUPYET TMOPOroBBIA YpPOBEHb CHOPMHUPOBAHHOCTHU
KOMITIETEHITHI: B X0/I€ KOHTPOJIBHBIX MEPOTPHUATUH JOIMYCKAIOTCS OIIUOKHU, TPOSBISETCS OTCYTCTBUE
OTJICNIbHBIX 3HAHUHN, YMEHHI, HABBIKOB, O0YUYaIOIIUICS UCTIBITHIBAET 3HAUUTEIbHBIC 3aTPYAHECHUS IPU
ONEePUPOBAHUHU 3HAHUSIMU U YMEHUSIMU IIPU UX [IEPEHOCE HA HOBBIE CUTYAIIHH;

«HE 3aUTEHO» - OOydYarolMiics He MOXKET MOoKa3aTh 3HAHUS Ha YPOBHE BOCIPOM3BEICHUS U
00BsicCHEHUS HHPOPMAIIHH, HE MOXKET IMOKa3aTh HHTEUICKTYaIbHBIEC HABBIKH PEIICHUS MTPOCTHIX 3aa4.

8. YuedHo-MeTOoAMYeCcKOEe U HH(POPMALIMOHHOE 0O0ecnevyeHHue THCIMTILINHBI

a) OcHoBHas JIMTEepaTrypa:

1. Komsna, JI. I'. Xumus : yae6noe nocodue / JI. I'. Konsiga, JI. I'. Tapaciok ; MI'TVY. -
Marnutoropck : MI'TVY, 2015. - 1 aﬂeKTpOH ont. auck (CD-ROM). - 3ari. ¢ Tutyi.
JKpaHa. URL:
https.//magtu.mformsvstema.ru/uploader/flleUpload?name=21.pdf&show=dcata|ogu
es/1/1123821/21.pdf&view=true (mata oOpamienus: 14.10.2019). - MakpooOBEKT. -
Tekcrt : anekTpoHHbIH. - CBeieHus noctymnHbl Takke Ha CD-ROM.

0) lomo/iHUTeILHAS JIUTEPATypa:

1. Mensuuk, H. JI. PactBops! : npaktukym / H. JI. Mensgnuk, O. P. Mymnuna, O. A.
Mumypuna ; Marauroropckuii roc. texHudeckud yH-T um. I. M. Hocosa. -
Marnutoropck : MI'TY um. I . Hocora, 2019. - 1 CD-ROM. - 3arn. ¢ TI/ITyJ'I
JKpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show= dcataloqu
es/1/1532656/4027.pdf&view=true (mara obpamienus: 14.05.2020). - MakpooOBbeKT. -
TexcT : anexkTpoHHEIHA. - CBeneHus nocTymHb Takke Ha CD-ROM.

2. Menauuk, H. JI. lucniepcusie cuctemsl : npaktukym / H. JI. Measuuk, 3. P. MysuiuHa,
O. A. Mumypuna ; Marautoropckuii roc. texuuueckuit yu-t um. I'. WM. Hocosga. -
Marnutoropck : MI'TY um. I'. . Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ Tuty:n.
JKpaHa. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad°name 3850.pdf&show=dcatalogu
es/1/1530463/3850.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObeKT. -
Texct : anexkTpoHHbIH. - CBeeHus noctynusl Takxke Ha CD-ROM.

3. Komspga, JI. I'. OxucnuTensHO-BOCCTAaHOBUTENBHBIE peakiiui. OCHOBBI dJIEKTPOXUMUH :
yuebnoe nocodue / JI. I'. Konsna, 3. P. Mynnuna ; MI'TY. - Marauroropck : MI'TY,
2015. - 58 C. : HIL., TaoII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogu
es/1/1121163/1147.pdf&view=true (mara oOpamienus: 14.10.2019). - MakpooOBeKT. -
Tekcr : 27eKTpOHHBIN. - FIMeeTcs neyaTHbli aHAJIOT.

4. Mumypuna, O. A. Xumnueckass kuHeTuka. COCTOSIHME XMMHUYECKOTO PaBHOBECHUS :
npaktukyM / O. A. Mumypusna, 3. P. Mymnuna, O. B. EpmoBa ; Marauroropckuit roc.
texHudyecknud yH-T uMm. I'. 1. HocoBa. - Marautoropck : MI'TY um. I'. K. Hocosa,
2009. - 1 CD-ROM. - 3arm. ¢  turyn. o9kpaHa. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogu
es/1/1530464/3851.pdf&view=true (mara obparienus: 22.10.2019). - MakpooObeKT. -
Tekcr : anexTpoHHBIN. - CBeneHus nocTymnHbI Takke Ha CD-ROM.
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B) MeToauvecKkue yKa3aHus:

1.

10.

Mumypuna, O.A. DHepreTuka XMMHUYECKHX IIPOLECCOB: METOJIMYECKUE YKa3aHHUS K
nabopaTtopHbIM paboTaM MO JAUCHUIUIMHE «XUMUS» s 00yYaroluXcsi Bcex
HalpaBJICHUH TIOJTOTOBKM W CHeNHadbHOCTEH JHEBHOW (opmbl oOyueHus / O.A.
Muirypruna, MarHuToropckuii roc. TexHuueckud yH-T um. ['. WM. HocoBa. —
Marnutoropek : MI'TY um. I'. U. Hocosa, 2016. — 11 c. — TekcT : HenocpeCTBEHHBIH.
Komsima, JI.I. Xumuueckas TepMOAMHAMHMKA: METOJAWYECKUE YKazaHUd IS
CaMOCTOSITENIbHOM paboThl TO JUCHUIUIMHE «XUMHUS» [ O0Oydaromuxcs BceX
HaIpaBJICHUH TMOATOTOBKH W crienuaibHocTed Bcex ¢opm obyuenms / JL.I'. Komsna;
Maruutoropckuii roc. rexunueckui yu-t uMm. I'. 1. Hocoa. — Marautoropck : MI'TY
uM. I'. Y. Hocosa, 2020. — 18 c. — TekcT : HenocpeCTBEHHbIH.

Komsima, JILI'. CkopocTh XMMHYECKMX pEaKIUid U XHUMHUYECKOE pPaBHOBECHE:
Mertoanyeckre ykazaHusi K JaOOpaTOPHBIM padoTaM MO JUCHUIUIMHE «XHUMHUSD» IS
oOydaroluxcsi BCeX HaIpaBICHUN TMOATOTOBKM M CHelHadbHOCTed Bcex GopMm
ooyuenns / JL.I'. Konsina, E.B. Tapactok; MarHUTOropckuii roc. TEXHUYECKUH YH-T UM.
I'. . HocoBa. — Marnutoropck : MI'TY um. I'. . HocoBa, 2020. —8 c. — Teker :
HEIOCPEICTBEHHBIM.

PomnonoBa, H.M. Xumnueckass KuHeTHKAa. XMMUYECKOE PABHOBECHUE: METOAUYECKHUE
yKa3aHMsl AJI1 CaMOCTOSTENbHON pabOThl 0 JUCHUILIMHE «XUMUS» 1715 00y4aroIuXCst
BCEX HAaIlpaBJICHUN MOJATOTOBKU M creuuanbHocTed Bcex (opm obyuenus / H.H.
Pomuonosa, A.Il. IlonomapeB; MarauToropckuii roc. TeXHW4ecKud yH-T um. [. .
HocoBa. — Marnuroropck : MI'TY um. I'. 1. HocoBa, 2020. — 20 c¢. — Tekcr
HEIOCPEICTBEHHBIMN.

Uynposa, JI.B. PactBopsl: MeToanueckas pa3paboTka K jJab0paTopHbIM paboTaMm Mo
IUCHUIUIAHE «XUMHS» JUIsI OOyYalolmIMXCs BCEX HANpaBICHWA MOATOTOBKH U
cnenuanbHocTeii Bcex (opm oOyuenus / JL.B. Uympoea, T.M. Kynukosa;
Marnurtoropckuii roc. texuudeckuil yH-T uM. ['. 1. HocoBa. — Marnurtoropck : MI'TY
uM. I'. 1. Hocosa, 2020. — 41 c. — TekcT : HenoCcpeCTBEHHBIN.

Uynposa, JI.B. PactBopsl: MeToauueckas pazpaboTka K caMOCTOATEIbHOW paboTe Mo
JUCLHUIUIMHE «XUMUS» JUId OOyYarolIMXCs MO BCEM HAMpaBICHUSM IOJTOTOBKH H
crenuanbHoCTSIM Bcex (opm oOyuenuss / JI.B. Uympoma, O.P. Mymiuna, O.A.
Mumypuna; Marauroropckui roc. texHumuyeckuii yH-t um. I. M. Hocosa. —
Marnutoropck : MI'TY um. I'. W1. Hocoga, 2017. — 26 c. — TekcT : HeNoCpe1CTBEHHBIM.
Konsana, JI.I'. Komnounnele pacTBOpbl: METOIMYECKHE YyKa3zaHUs K J1abopaToOpHOM
pabore mo AMCHMIUIMHE «XUMMsD» Ul OOydYaroIIMXCs IO BCEM HampaBlIeHUSAM
MOJIFOTOBKM U crienuaibHOCTAM Beex Gopm oOyuenus / JL.I'. Konana, JI.A. Boapsn;
Marnurtoropckuii roc. Texaudeckuil yH-T uM. ['. 1. HocoBa. — Marauroropck : MI'TY
uM. I'. 1. Hocosa, 2017. — 9 c. — TekcT : HEMOCPEACTBEHHBIM.

Komnsna, JI.T. OxkucnurenbHO-BOCCTAHOBUTENbHBIE PEAKIIMN: METOANYECKHE YKa3aHUs K
nabopaTopHoii paboTre MO JUCHUIUIMHE «XHUMHS» Uil OOyYaroluxcs BCeX
HalpaBJIeHUW TMOJATOTOBKH W crienuaibHOCTEN Bcex (popm oOyuenus / JI.I'. Komsna,
E.B. Tapacrok; Marauroropckuii roc. texuudyeckud yH-T um. I'. M. Hocosa. —
Maruutoropck : MI'TY um. I'. K. Hocosa, 2020. — 10 c. — TeKCT : HemocpeICTBEHHBIN.
Komsapa, JI.I. OxuciautenbHO-BOCCTAHOBUTEIBHBIE PEAKIUM U DIIEKTPOXUMHUYECKHE
MPOIIECCHI: METOAMYECKass pa3padoTKa K CaMOCTOSITEIbHOW paboTe Ijisi 00y4Yaromuxcs
M0 BCEM HAIpaBJIEHUSM IOJATOTOBKH M CIELMAIBHOCTAM Bcex Gopm oOydenus / JL.T.
Komsima, E.B. Tapactok, 2.P. Mymnaa; MarHuToropckuii roc. TEXHUYECKUH YH-T UM.
I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. Y. HocoBa, 2017. — 41 c. — Tekcer :
HEIMOCPEICTBEHHBIMN.

Mumrypuna, O.A. DOJEKTPOXMMHUYECKHE TPOLECCHI: METOJUYECKHE YKa3aHWs K
nmabopaTopHOi paboTe MO JUCHUIIIHHE «XUMHS» 7 OOyYarolIuXxcsi MO BCEM
HampaBJlICHUSAM MOJATOTOBKM M CHEHHATIBHOCTSM Bcex ¢opm oOyuenus / O.A.
Mumypuna, H.M. PoaronoBa; MarHuTOropckuii roc. TeXHW4Yeckuid yH-T um. [. WM.



HocoBa. — Maruuroropck : MI'TY um. I'. . HocoBa, 2017. — 13 c. — Tekcr :
HEMOCPEICTBEHHBIN.

r) [Iporpammuoe odecneuenne u UHTEpHET-pecypcehI:
IIporpammHoe oGecnieyeHune

Haumenosanue 110 No norosopa Cpox neficTersa
JTUICH3UU
MS Windows 7 Professional(us| ;1597 16 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Professional Ne 135 o1 17.09.2007 6eccpodHo
7Zip cB00OOAHO pacnpoctpansemoe 110 0ECCPOUHO
FAR Manager cB000IHO pacupocTpadsemoe I1O 0eCcCpoYHO

Ipodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMANMOHHbIE CIIPABOYHbIE CHCTEMbI

HasBanue xypca CchUIKa

OnekTpoHHas 0aza mepuoAnYecKux u3gaHuii East

View Information Services, OO0 «MBUC» hitps://dlib.eastview.com/

Harmmonanphast  uHMOPMAMOHHO-aHATHTHYCCKASI
cucreMa — Poccuiickuii muumekc mHayunoro|URL: https://elibrary.ru/project risc.asp
muruposaunsa (PHII)

ITouckoBas cucrema Axanemusi Google (Google

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

Nudopmanmonnas cucrema - EguHoe OKHO

URL: http://window.edu.ru/
OCTyHa K HHOOPMAIIHOHHBIM peCcypcam

denepanbHOC  TOCYIapCTBEHHOE  OOKETHOE
yupexaeHue «DenepanbHbIi urctutyT|URL: http://www1.fips.ru/
MIPOMBIILUIEHHON COOCTBEHHOCTHY

Poccuiickas ~ T'ocymapcTBeHHass ~— OuOimoTeka.

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

OnekTpoHHBIE pecypchl Oubnmoreku MITY wum.

http://magtu.ru:8085/marcweb2/Default.asp
I".1. HocoBa
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https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

9. MaTtepuaibHO-TEXHHYECKOe o0ecneyeHne TN CUUIITUHbI

MaTepI/IaJ'IBHO'TeXHI/ILICCKOG obOecrieueHue JUCIIMITIIIMHBI BKIIIOYACT:

Twun u Ha3BaHHE AYJAUTOPUN

OcHareHue ay IuTOpuu

YyeOHble ayJUTOPUH JJIs
IPOBEICHUS 3aHATUN
JEKIIMOHHOTO THIa

MyinpTUMEIUIHHBIE CpEACTBA XpaHEHUs, Iepenadyu U
npeJcTaBleHust HHpOpMaluu

YyeOHbIC ayAUTOPUHU AT
npoBeaeHHs 1a00paToPHBIX
3aHATUM, TPYNIOBBIX U
WHAUBUYAIbHBIX KOHCYJIbTAIUMH,
TEKyLIETO KOHTPOJIS U
MPOMEKYTOYHOU aTTECTALUHU

O6opyoBaHue [ BHITOJIHEHUS 1a00paTOPHBIX padoT,
XUMUYECKas MOCy/1a, PEaKTUBBI,
Harnsigaeie MmaTepuanbl: TaOIUIbL, CXEMBI, [1JIAKATHI.

ITomemenus niasa
CaMOCTOSITEIbHON paboThI
o0yyJamuuxcs

[Tepconanbubie  KommbioTepel ¢ maketom MS  Office,
BBIXOJIOM B MHTEpHET W C JOCTYIIOM B DIJIEKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPE/Ty YHUBEPCUTETA

[Tomemenus U1 XpaHEeHHUs U
IPOPHIAKTUIECKOTO 00CTYKUBAHHS
y4eOHOro 000PYI0BaAHHUS

Cremnaxu, ceribl 15 XpaHeHHs] y4eOHOT0 000pyI0BaHUS
WHCTpYMEHTBI ISl pEMOHTA JIAO0PaTOPHOTO
o0opymoBaHusl.




