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1. Ilesin ocBOEeHM S M CHMIIJIHHBI

IlenssMu OCBOEHHSI AMCLUIUIMHBI «XUMUsS» sBiIgercs (OpMUpOBaHHE (PYHIAMEHTAIbHBIX
3HaHMH B 00JacTH COBPEMEHHOW XHMMHH, BKIIOYAIOIINX OCHOBHBIC TIOHSTHS, 3aKOHBI U
3aKOHOMEPHOCTH, OIMCBHIBAIOIIME CBOMCTBA XMMHMYECKMX COCIMHEHUH; pa3BUTUE HABBIKOB
CaMOCTOATENIbHOW pabOThl, HEOOXOAWMBIX MJISi NMPUMEHEHUS XMMUYECKUX 3HAaHUM TpU H3Y4EHUH
CHEIUAJIBHBIX JUCLMIUIMH U JalbHEUIIEH IPAKTUYECKON AEATEIBHOCTH.

2.MecT0 AUCUMILIMHBI B CTPYKType 00pa3oBaTe/ibHOM MPOrpaMMbl MOATOTOBKH
O0akaJjiaBpa

Huctunnuua b1.b.11 «Xumus» Bxoaut B 06a30oBy0 4YacTh Onoka 1 oOpasoBaTenbHOM
MIPOTrpaMMBI.

Jlis u3ydeHus: AUCHMILTUHBI HEOOXOIUMBI 3HAHUS, YMEHUS U BIAJeHUs, CHOPMUPOBAHHBIE B
pe3ylbTaTte TOJNydeHUs cpeaHero (mojHoro) oOmero oOpa3oBaHUSI 1O JUCIUILIAHAM «XUMUS»,
«Dusnkay, «MaTemMaTHKa.

3HaHUS U yMEHHUS OOYYalOUIMXCs, MOJYYCHHBIC MPU WU3YYECHUU AAHHOW NUCIMILUIMHBI OYIyT
HEOOXOAUMBI UM TpU  JajbHEHIIeM H3y4YeHUH TakKux JUCUUIUIMH, Kak «be3omacHocTb
JKH3HEACITCILHOCTI.

3 Komnerenunu odyuamwiierocsi, opMmupyembie B pe3yabTaTe 0CBOEHHUS THCUMILIMHBI U
IJIAHUPYeMble Pe3yJibTaThl 00y4YeHUs

B pesynbpraTe 0CBOCHUS TUCHUTITUHBI «XUMUS» 00YHIAOITUICS TOJDKEH 00J1a/1aTh CIEYIOIICH
KOMIIETCHIIHEH:

CTpyKTYpHBII 3JIEMEHT [Inanupyemsble pe3ynbTaTbl 00ydeHUS
KOMIIETCHIIUH
OIIK-4
TOTOBHOCTBIO COYETATh TEOPHUIO U NPAKTUKY JUIsl PELICHHs MH)KCHEPHBIX 3a1a4
3HaThb - OCHOBHBIE XUMHUYECKHUE TIOHATHS, MIOJI0KEHUS U 3aKOHBI;

- COBPEMECHHbBIC HAIIPaBJICHHUS Pa3BUTHS HAyYHBIX TCOPHIA;

- METOJbl TCOPETHYECKOTO M HKCIEPHUMEHTAILHOTO HCCICIOBaHUS B
0071aCTH XUMHH

VYMeTh - pelaTh pacueTHbIC 3314l MPUMEHUTETIHHO K MaTepUaITy IPOrpaMMBbl;

- MPOTHO3UPOBATH BO3MOXHOCTh TPOTEKAHUS CaMOIPOU3BOJIBHBIX
MIPOLIECCOB B PA3IUYHBIX XUMUYECKHX CUCTEMAX;

- COYeTaTh TCOPHIO M MPAKTUKY JIJIS PEIICHUS WHXKCHEPHBIX 3a]1a4
Bnaners - HaBBIKAMH TIPAMCHCHHS OCHOBHBIX XHMHYECKHX 3aKOHOB B
npodeccuoHaNbHON 1eATeIbHOCTH,

- MPaKTUYCCKUMHU HABBIKAMHU TCOPETHYECKOTO M IKCIICPUMEHTAIBLHOTO
HCCIEI0BAHNS B 0071aCTH XUMHUH




4. CTpyKTYpa U coliep:KaHue TUCUUIIHHBI

OO01mas TpyA0eMKOCTh JUCIUTUINHBI COCTABIAET 4 3aueTHBIX equHuUIlbl 144 akan. yaca:
- KoHTakTHas pabora — 10,9 akan. yaca:

— ayauropHas — 8 akaJ. 4acos;
— BHeayauTopHas — 2,9 akaj. Jaca;

- camocrosiTenbHas padora — 124,4 akan. vaca;

- MOJATOTOBKA K 9K3aMeHy — 8,7 akaJl. Jyaca
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1. Xumudeckast TepMOAMHAMUKA 1 20 -CaMOCTOSITETIbHOE u3y4yeHue |3aimra KoHTpoabHOH | OIIK-4
yueOHoM u Hay4HOM |paboThI. -3yB
JUTEPATYpPHI;
- pelienue KOHTPOJIBHOM
paboThI.
2. XuMHyeckasi KHHETUKA 1 20 -CaMOCTOSITETIbHOE u3y4yeHue |3aimra KoHTpoabHOH | OIIK-4
yueOHoM u Hay4HOM |paboThI. -3yB
JUTEPATYpPHI;
- pelienue KOHTPOJIBHOM
paloThI.
3. PacTBOpBI 1 2 | 2121 24 - odopmieHue oryera 1o |3ammTa naboparopHoii | OIIK-4
1abopaToOpHBIM paboTam; paboThl. 3ammTa KOHTPOJIBHOM | -3YB
-CaMOCTOSITETIbHOE n3y4eHue | paboThl.
y4ueOHOU u Hay4YHOU
JUTEPATYPHL;
- peleHue KOHTPOJIBHOMN
paboTHL
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4. lucnepcHble CUCTEMBI 1 16 -CaMOCTOATEIbHOE u3ydeHue |3amuTa KoHTpoJbHOH | OIIK-4
yueOHOU u Hay4YHOH |paboTHI. -3yB
JTUTEPaATYPHL;
- pelienue KOHTPOJIBHOM
paloThI.
5. OKucIuTEeNnbHO-BOCCTAaHOBUTENbHBIE| 1 18 -CaMOCTOSATEIbHOE n3ydeHue |3amuTa koHTposbHOM | OIIK-4
MIPOIIECCHI y4aeOHOH u Hay4YHOU |paOOTHI. -3yB
JTUTEPATYPHL;
- pelieHue KOHTPOJIbHOM
paboThL.
6. DIIEKTPOXUMUYECKUE CUCTEMBbI 1 2 2 26,4 - odopmiieHHe oOT4eTa  MO|3ammra naboparopHoii |OIIK-4
1ab0opaTopHBIM paboTaM; paboThL. 3aIuTa KOHTPOJILHOM |-3YB
-CaMOCTOSITEIIbHOE n3y4yeHue | paboThl.
y4aeOHOU u Hay4YHOU
JUTEPATYPHI;
- pelieHue KOHTPOJIbHON
paboThL.
Hroro mo nucuuIvinHe: 1 4 | 421 124,4 Kountpoabnas pabora,
IK3aMeH




5. O0pa3oBaTtebHbIe 1 HHGOPMALMOHHBIEC TEXHOJIOTHH

B mpouecce nmpenonaBaHus —AMCHUIUIMHBL  «XUMHUS»  NPUMEHSETCS  TPaJUIMOHHAS
MH(GOPMAIIMOHHO-KOMMYHHUKAIIMOHHAsT 00pa30BaTEeIIbHBIC TEXHOIOTHH.

Jlexumu TPOXOAAT Kak B HHPOpPMAIMOHHOW (opme, rie HUMeeT MEeCTO IOCIeq0BATeNbHOE
U3JIO)KEHUE MaTepuana B  JUCHUIUIMHAPHOM JIOTMKE, OCYILECTBISIEMOE IPEUMYIIECTBEHHO
BepOaNbHBIMU CpPEACTBAMHU, TaK U B (opMe JeKIui-Oecebl Win Auanora ¢ ayauTopHuel, JeKIui ¢
MPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JIEKUUW-KOHCYJbTALIMN, TJI€ TEOPETUUYECKUI
MaTepual 3apaHee BbIAACTCS CTYIEHTaM AJI CaMOCTOATEIbHOTO U3YYEeHHUS, ISl TIOJrOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00Pa30M, JICKIUS TPOXOIAUT IO THITY BOIIPOCHI-OTBETHI-TUCKYCCHSI.

[TomuMoO 53TOro B JEKIMH MOTYT MCIOJIB30BATHCS DSJIEMEHTHl MPOOJIEMHOTO H3II0KEHHUS.
[IpoOnemHas JEKI¥sI HAYMHACTCS C BOIPOCOB, C TOCTAHOBKH MPOOJIEMBI, KOTOPYIO B X0J1€ U3JI0KCHHS
MaTepuaia HeOoOXOAMMO pelnTh. Takas JIeKIHs MpeacTaBiseT cOOOW 3aHATHE, MperoJiararoriee
WHULIUUPOBAHHOE TIPEIoJaBaTeIeM MPUBJICYCHUE AayAUTOPUU K PEIICHUIO KPYIMHOM HAy4YHOUH
npoOseMbl, pPacKpbIBa€T BO3MOXKHBIE IYTH €€ pEIICHUs, IMOKa3blBa€T TEOPETHUYECKYID H
MPAKTUYECKYI0 3HAUYMMOCTh JOCTIKEeHHH. Ha mpoOiemMHON JeKIuu HOBOE 3HAHHUE BBOJUTCS Kak
HeusBecTHOe A oOyvarommxcs. [lonyyenHas nadopmaius ycBauBaercs Kak THYHOCTHOE OTKPBITHE
elle He U3BECTHOIO Ui ce0s 3HaHUSI.

Ocoboe MecTo B TMpollecce NpenojaBaHus TUCHUILUIMHBI «XHUMHS» 3aHUMAIOT JIEKIUH C
MCIOJIb30BaHUEM JIEMOHCTPALIMOHHOIO XMMHUYECKOTO 3KCIEPHUMEHTa, KOTOPBIM MO3BOJISIET Haubosee
MOJIHO PEeaNM30BaTh METOJ NPOOJIEeMHOro OOydeHHs dYepe3 IMOCTAHOBKY MpoOIeM C TOMOIIbBIO
JNEMOHCTpAIMil SIBJICHUH, pEaKIui WIH MpoIeccoB. Bo3MOXHO 0oO0OBeAUHEHHWE B JICKIIMOHHOM
M3TI0’)KEHUU TIPUEMOB MBICIICHHOTO U PeaJbHOr0 SKCIIEPUMEHTA, YTO AT BOZMOKHOCTH (HOPMUPOBATH
3HaHUA 0oJiee BBICOKO cTereHn 0000IEHHOCTH.

Hns  peanuzaimu  UHOOPMAIIMOHHO-KOMMYHHUKAIIMOHHOW — 00pa30BaTENbHON  TEXHOJIOTHH
MPOBOASATCS JIEKIWU-BU3YyaJIM3allud, B XOJE KOTOPBIX U3JIOKEHUE TEOPETUYECKOTO Marepuana
COIIPOBOXKAAETCS MPE3CHTALIUEM.

JIeKIMOHHBIN MaTepuan 3aKperisieTcsi B Xoe 1abopaTOpHbIX paboT, B XOA€ KOTOPHIX yueOHas
paboTa MPOBOAUTCS C pealbHBIMU XUMHYECKHMMH BemlecTBamMu. Ha mabopaTtopHbx paboTax
BBITIOJIHSIFOTCSL TPYNIOBBIE WM WHAWBUIYAJIbHBIE 3aJaHUs IO TpouaeHHOW Teme. I[IpoBenenue
1abopaTopHBIX pabOT HEOOXOAUMO MPEABAPITh MHCTPYKTAXKEM IO MpaBUiIaM 0€30TMacHOi paboThHI B
XUMHUYecKkol saboparopun. OCHOBHBIM YCIOBHEM JOIyCKa CTYIEHTOB K JabopaTopHOil pabote
ABIIAETCA WX OO0s3aTenbHas MOJATOTOBKA K HEW C COCTaBJICHHEM TeopeThdeckoro BBeAeHHs. [Ipu
MPOBEJEHUN J1a0OpaTOPHBIX 3aHATHH MCIONB3YEeTCd METOJ, KOHTEKCTHOrOo OOy4YeHHs, KOTOPBIH
MO3BOJIIET YCBOWTH MaTepual IIyTEM BBISBICHUS CBsI3ed MEXKAY KOHKPETHBIM 3HAHUEM U €ro
npuMmeHeHueM. Kpome Toro, 1enecoodOpa3HO HCIOJB30BaTh TEXHOJOTHIO  KOJUIEKTMBHOIO
B3aUMOOOydeHus: (mapHyio paboTy) Tpex BHJIOB: CTaTHYecKas Iapa, JIWHAMHYecKas Tapa,
BapHaIlOHHAs Tapa; COBMeEIlasi €€ ¢ TEXHOJIOTHEW MOIYJIbHOr0 00y4deHus. BBIMOIHUB SKCIIEPUMEHT,
oOyuatomuecs: GoOpMyIUpyIOT 0000IICHHBIE BBIBOABI IO CEPUU OIBITOB, UCTIONB3YS MIPUEMBI aHATOTUH
Y CPaBHEHHS.

CamocrosTenbHas paboTa 00yJalOUMXCs SBISAETCS OJHUM U3 Hanbosee FPPEeKTHUBHBIX CPEACTB
pa3BuUTHS MOTPEOHOCTH K OyaymeMmy camooOpa3zoBaHmio. CamocTosATeNlbHas paboTa 00ydYaroIIuxcs
BKIIIOUAET B ceOsi caMble pa3HOOOpa3Hbie (OPMBI YUEOHOU NEATETHHOCTH: BBIMOJTHEHHUE TOMAITHUX
3alaHul, 3aBepiueHrue oQopmileHHUs TabOpaTOpHBIX PabOT, MOATOTOBKA K MPAKTHKYMY, H3y4eHHUE
OCHOBHOT'O U JIOIOJHHUTEIBHOTO Marepuaja o yuyeOHMKaM M IMOCOOMSM, YTEHHE U IMpopadboTka
HAyYHOUM JNUTEpaTypbl B OMOIMOTEKe, HamucaHue pedepaToB M KypcOBBIX PaOOT, MOATOTOBKA K
KOJJIOKBUYMaM, 3a4€TaM, UTOIOBOH aTTecTaliH.

CamocTosaTenpHas paboTa oOyuaromuxcst JOHKHA OBITh HampaBlieHA Ha 3aKperieHUs
TEOPETUYECKOr0 MaTepuaia, M3JI0KEHHOro IMpernojaBaTeieM, Ha MpopabOTKy TeM, OTBEIACHHBIX Ha
CaMOCTOSITENIbHOE M3YyUeHHUE, Ha MOJTOTOBKY K JTA0OpATOPHBIM 3aHATHSM, BBINOJTHEHHE TOMAIIHUX
3aJlaHui U MOJATOTOBKY K PyO€KHOMY U 3aKIIIOYUTENIbHOMY KOHTpouIto. [ToMrmo sToro, obydaronuecs
MPEJICTABISIOT PE3YyIbTAaThl CBOCH CAMOCTOSITENIEHOM pabOoThI B BUJIE TIPE3CHTALIUN.

CamocTtosarenbHas paboTa oOydarommxcs Mo AUCHUIUIMHE «XHUMUs» BKIIIOUAET pellleHre 3a/1a4
U BBIIOJIHEHHWE 3aJaHUi  PEMpOAyKTHBHOIO XapakTepa IO aIrOpuTMy, MPEIIoKEHHOMY



MIPENOIABATENEM.

[Tpu npoBeieHNN pyOEIKHOTO U 3aKITFOYUTEIHLHOTO KOHTPOJISI OCHOBHBIMU 33JJa4aMH, CTOSIIIUMU
nepes MpernojaaBaresieM, sSBISIOTCA: BBISBICHHUE CTENEHH MPAaBHJIBHOCTH, 00beMa, TTyOMHBI 3HAHUU,
YMEHHUI, HABBIKOB, IIOJYYECHHBIX NPU M3YYECHUHM Kypca Hapsay C BbIIBJICHUEM CTEIEHU
CaMOCTOSITEJIBHOCTY B IPUMEHEHUH MTOJTYYEHHBIX 3HAHUM, YMEHUH U HaBBIKOB.

CoBpeMeHHbIE HHTEPAKTUBHBIE CPEACTBA TMO3BOJSIOT SKCHEPUMEHTHUPOBATH C HOBBIMU
dbopmamu koHTpoJsi. OOyyarouMcsl MpeiaraloTcsi TECThl M 3aJadd B DJIEKTPOHHOM BHUIE, C
aBTOMATH3MPOBAHHOW CHUCTEMOH MpoBepkH. B oTinmume oT OOBIYHOTO TECTUPOBAHMSA TAaKOH CIOCOO
KOHTPOJISI TTO3BOJIIET CTYACHTAaM B JII000€ BpeMsl MIPOUTH TECT, MPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B pononHenun k Kypcy «XuUMUU» OO0YyYaromMiics MOXKET MPONTH B TUCTAHIIMOHHON (opme
oHsaiiH-Kypc «Kak xumusi o0bsICHIET U U3MEHsIET OKpy»Katomuii Mmup». Kypc cocrout u3 10 nexuuii.
Kypc nexkumii naér mepBOHAauYaJbHOE MPEACTABICHHME O XUMHHM M €€ POJIM B KU3HU YEJIOBEKA U
obmectBa. OH COCTOMT M3 JIBYX yacTeid. IlepBas U3 HUX pacCcKa3bIBae€T O TOM, KaK XUMHUS OOBICHICT
OKPY’KalOIIUA MHp: KaK YCTPOEHBI BEILECTBA, MOYEMY U KaK HUIYT XUMHUYECKHE PEaKIUHu, KaKue
BEIIECTBA ONPEACIISIIOT CBOMCTBA JKUBBIX CUCTEM. BTOpas yacTh MOCBSIIEHA MPUKIAAHBIM ACTIEKTAM
XMMHH: OHA TIOKAa3bIBaeT, KaK XMMHsI BIUSET Ha KU3Hb OOIIECTBA U YIIYYIIAeT MOBCETHEBHYIO KU3Hb
mozaed. B Hell pacckas3piBaeTCs O LEHHBIX MPOAYKTaX XMMHUYECKOM MPOMBIINUIEHHOCTH, XUMHUYECKHX
crocobax MPOU3BOJCTBA PHEPIHMH M HOBBIX MaTepHaliaX, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKJIaX, MUTMEHTaX M Kpackax. ExxeHenenbHble 3aHATHA OyAyT BKIIOYATh IPOCMOTP
TEMATUYECKUX BUICOJIEKLIMM U BBIIIOJHEHHE TECTOBBIX 3aJaHUK C aBTOMATU3UPOBAHHOM MPOBEPKOM
pe3yJabTaTOB M TBOPUECKHUX 3aJaHuil ¢ mocienyromuM oOcyxiaeHuem Ha ¢opyme. Kypc sBisercs
o0mieo0pa3oBaTenbHbIM, HE TPEOYET CrielaaIbHON MOATOTOBKY U PACCUMTAH HA MIUPOKYIO ayTUTOPHUIO
ClIylIaTesei, B IEpBYI0 ouepeab 00yJarolmMXcsi HEXUMUYECKUX BY30B U (PaKyJIbTETOB U JIOACH, yike
MOJIYYMBIIUX BBICIIEE OOpa3oBaHME, HO KENAIMIUX OOJNbIIE Y3HATh 00 OKpYyXKalolleM MHUpe u
MMOBBICUTH CBOM OOIIICHAYYHBIN YPOBEHb.

6. YueOHO-MeTOAMUYeCKOe o0ecnieYeHre CaMOCTOATeIbHOI padoThl 00yYal0IINXCH

CamocTosaTenbHast pabora oOydarolmuxcst TOApa3eseTcss Ha ayIuTOpHYIO, KOTopas
MPOMCXOIUT Kak BO BpeMsi J1a0OpaTOPHBIX 3aHATHH, TaK M Ha IUIAHOBBIX KOHCYJIbTAIlMsAX, M Ha
BHEAYIUTOPHYIO, MPOUCXOMAIIYI0 BO BpeMSl MOJArOTOBKM CTYAEHTaMU OTYETOB IO J1IaOOpaTOPHBIM
3aHSTHUSAM U BBINOJIHEHMSI IOMAILIHUX 3a/1aHUH.

AynutopHass caMmocTosITeNbHAsE paboTa OO0yJaromMXCs MPEANoiaraeT MpPOXOXKICHUE
TECTHPOBAHUS M0 KAKIOMY pa3ieny AUCIUTUIMHBL TeCThl BKIIOYAIOT TEOPETUICCKHE U MTPAKTHYCCKHE
3a/laHusl, OTBETHI Ha KOTOphIE TPEOYIOT TIyOOKOTO TMOHMMAHUS W3YYCHHOTO MaTepuana. TecTsl
MOCTPOCHBI €MHOOOPA3HO: K KaXJIOMY BOIIPOCY TpEIJIaraeTcsl YeThlpe BaphUaHTa OTBETOB, CPEIU
KOTOPBIX OJWH WM HECKOJbKO MpaBWIbHBIX. OO0paboTka pe3ylbTaTOB OCYIIECTBISCTCS ITyTEM
COITOCTABJICHHUS TIOJYYCHHBIX PE3yIbTATOB C STAJOHHBIMHU U MPOTEKAET O4YeHb ObICTPO. MakcumasbHOe
KOJIMYECTBO 0AJIIOB B Ko TeMe kypca — 10.

BapuaHThl TeMAaTHYeCKHX TECTOBBIX 3aIaHUI IS TEKYIIEr0 KOHTPOJIs
XuMHuuyecKasi TEpMOJAMHAMMKA

B Ttecrax mo Teme «Xumudeckas TEPMOAMHAMHKA»: MEPBbIC MIECTh 3aJaHU OIECHUBAIOTCS B
0,5 6aiuta, cenpMoe — B 1 0aji, a BOCBbMOE, IEBSITOE U IECATOE 3a4aHus — B 2 Oaja.

Teer Ne 1
1. Tlpu paccMOTpeHHH XUMHUYECKON PEAKIUH cUcmemMda O3HAYaeT:

a) MCXOJHBIE peareHThI
0) NPOAYKTHI XUMHUECKON peaKInu



B) PEaKIIMOHHBINA COCY/T
I') WCXOJHBIE PEareHTHI U MPOYKTHI PEAKITHH
2. TlepBblii 3aK0H (NEpBOE HAYANI0) TEPMOJMHAMUKN MaTEMAaTUYECKHU 3aMMChIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
06) K=R/Na r) AU= Q-W
3. B sK30TepmMuueckoil peakun:
a) SHTANBINA PEaKIMOHHON cucTeMbl nmoBbimaetcs (AH > 0)
0) TemnoBoit a3 ekt peakuuu otpunareicH (Q< 0)
B) DHTAJIBIIHUS PEAKIIMOHHON crcTeMbl yMeHbIaeTcs (AH< 0)
T') JAaBJICHHUE PCAKIIMOHHON CHCTEMBI IMOBBIIIACTCS
4. CranaapTHble TEIUIOBbIE () (PEKTh IPUHATO 0003HAYATH:

a) AUcr B) Q 101327
0) AH®298 r) AHcer
5. Kakue u3 NpuBeICHHBIX PEAKIUI SIBISIOTCS SHAOTEPMUIECKAMHE?
a) 1/2 N2+ 3/2 Ho= NHj3 , AH = — 46 K]I:x/Moib
0) H2+4/2 0.=H;0, AH = 242 K]I>/Mob
B) 1/2 N2+ 1/2 02=NO , AH = 90 K]I»/mMob
r) 1/2Hx+ 1/2 1=HI, AH = 26 K]I»x/Moib

6. Kakas u3 HamumcaHHBIX HMXKE PEAaKIMH OTBEYaeT TEIUIOTe oOpazoBaHMs okcuja azota ( || ) B
CTaHJAPTHBIX YCIOBUSAX?
a) 1/2 N2+ 0O=NO B) 1/2 N2+ 1/2 02 =NO
6) N+ 1/202,=NO r) NH3+ 5202, =2NO +3 H20
7. Ilpu BoccraHoBneHuu 16T okcuna Meau( || ) Mo peakuu :
CuO (9 *+ C (pagur) = CU ) + CO (1), mormoTriock 22 kK TEIUIOTHI.
OHTanenus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
. Hns peakuuu  NiO o + C (pagur) = Ni @ + CO (. Ompenenure BO3MOXKHOE HaIpaBlICHHE
CaMOIPOM3BOJIBLHOTO TEUSHHS PEAKIIMU MPU CTAaHAAPTHBIX YCIOBUSAX U Ipu Temieparype 627°C.

[ee]

BemectBo AH®298 (K ]Ix/MoB) S8 (x/mMonp*K)
NiO (o —239,7 38
C (rpacpur) 0 5,74
Ni ) 0 29,9
CO -110,5 197,4

B otBere ykaxunte 3HaueHus sHeprum ['mOOca mpW CTaHZAPTHBIX YCIOBUSX, NIPHU TeMIepaType
627°C n temmepaTypy Hadaja peaKkuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak uzMmeHsieTcs SHTPONUS NP Pa3IoKEeHUU KapOoHaTa Kanblus?
a) YBEITUYNBACTCS B) HE yMEHBINACTCS
0) yMeHbIIaeTcs T') HE 3HAI0
10. [lanHas peakius:
2KCIO; (tB) —2KCl (18)+30:2 (1) AH<O
MOJKET CaMOIIPOU3BOJIEHO MTPOTEKATh
a) B IPSIMOM HaIpaBJIeHUN B) HE MOXKET MTPOTEKATh
0) B 00paTHOM HanpaBJIEHUU T') HE 3HAI0

XuMHu4YecKkass KHHETHKA

B TEeCTaxX IIO TEMC «XI/IMI/I‘-ICCKaSI KHHCTHKA)). nepBoe, BTOpO@, TpeTI)e, quBepTOG U IIITOC
3amaHusa onenuBaroTca B 0,5 Oamra; mecroe, ceaAbMoOe, BOCHMOE, AEBATOE U Jecsitoe — B 1 Oami, a
OJWHHAJIaTOe — B 2,5 Oajia.



Tecr Ne 1

1. Pa3zpen xumuu, U3y4yarouyii CKOpOCTH U MEXAHU3MblI XMMUUYECKUX PEAKIINN, HA3bIBACTCS

a) XMMHUYecKasi TepMOIMHAMKKA

0) TEpPMOXUMHUS

B) XUMHUECKasi KWHETHKA

2. CKOpOCTh XMMHYECKOW PEaKIUH — 3TO ...

a) BpeMsl, 32 KOTOPOE MOJHOCTBIO PACXOAYeTCsl OJJHO U3 UCXOHBIX BEIIECTB

0) U3MEHEHHUE KOJIMYECTBA BEIIECTBA PEareHTOB (MU MPOAYKTOB) PEaKIMH B €MHUILY BPEMEHH B

equHUIlEe o0BeMa

B) KOJIMYECTBO BEIIECTBA MPOJTYKTOB PEAKIIMA K MOMEHTY OKOHYAHUS PEaKIIHH
3. B kakux eIuHUIIAX BBIPAKAETCS CKOPOCTh XUMUUECKOU PEAKIIH?

a) momb ;1 ¢ !

0) 6e3pa3mepHas BEIUYHHA

B) MOJIB? C

4. Ot kakux (paKTOpOB 3aBUCUT CKOPOCTh XMMHUECKHUX PeaKIuii?

a) OT MPUPOIBI PEATUPYIOIINX BEIICCTB

0) oT TemIiepatypsl

B) OT 00BbEMa PEAKIIMOHHOTO COCYa

5. CocrossHuE  XMMHYECKOTO  paBHOBECHS  OOpaTUMBIX  MPOLIECCOB
XapaKTepU3yeTcs ...

a) paBHOBECHBIMHU KOHIICHTPAIUSIMU MPOTYKTOB PEAKIIUU

0) SHeprueil akTMBU3aIUN

B) KOHCTaHTOM paBHOBECHS

6. Kaxk 3anmceiBaeTCs BRIpaKeHUE JJIT CKOPOCTH PEaKIInn

4NO ) +6 H:O=4NH31)+50:(

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

KOJIMYCCTBCHHO

7. Kak 3anumercs: BelpaskeHHe 111 KOHCTAHTHI paBHOBecus peakuuu A +2 B = C +D?

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

8. Kakoit OTPC30K Ha AUarpaMme 1oKa3blBa€T 3HAUYCHUC TCIIJIOBOT'O B(I)(I)CKTa peaKL[I/II/I?

ajl E % .
*
0)2 2
v
B) 3 i
y 3
—y A

v

XOJl peakinu

9. UYt0 MOXHO CKa3aTh O PEAKIIUH, H300PAKEHHOW Ha JMarpamMme K Borpocy 87

a) HK30TepMHUYUECKask peaKus

0) SHIOTEpMHUYECKasT PEAKIIUs

B) peaKiysi ONMCHIBAET COCTOSIHUE PAaBHOBECHUS

10. PaBroBecue peakmuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMellaeTcs BIEBO.

a) P IOHM)KCHUH TeMIIEPaTyPhl

0) Ipu MOBBILIEHUN TEMIIEPATYPHI

B) MY MTOBBIIICHUH JTABICHUS



11. Hdns peaxkuuu Cuy) + 2 H 2 ) = CH 4 () mpu HEKOTOpO#l TemnepaType KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHas KOHLIEHTpalus Bojxopona paBHa 1,2 Momib/l. Belumcianre HCXOIHYIO
KOHIICHTPAIIUIO BOJOPO/IA.

a) 1,2

0) 3,5

B) 5,0

PacTBOpbI

B Ttectax mo Teme «PacTBOphI»: IEpBOE 3ajaHHE OlLCHHBAaeTCs B 1 0ajur; BTOpoe, TPEThe,
4eTBEPTOE, IATOE M IIECTOe 3amaHus - B 1,5 Oamia; ceapMoe, BOCBMOE, JEBIATOE U JCCATOE — B
0,5 6amra.

Tect Nel

1. Ins ypaBrenus peakipn Cu SO4 + KOH — ... cokpameHHOe HOHHOE YpaBHEHHE 3aIUIICTCS B BHIIE
1) 2K" + S04* = K2S04
2) Cu?* +S04> + 2K* + 20H™ = Cu(OH)24 + K2S04
3) CuSO4 + 20H" = Cu(OH)2d + SO4>
4) Cu** +20H" = Cu(OH)24
2. Macca (B r) xsopuna Hatpusi B 300 mu1 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HC104 paBHO
11 2)2 3) 11 4) 13

4. Ins momasnenus runponsa xjaopuaa xpoma (I1I) cienyer

1) 100aBUTH COJSHYIO KUCIIOTY

2) n00aBUTH MIETOYD

3) pazbaBHUTBH pacTBOP BOJOM

4) TOBBICUTH TEMIIEPATYPY
5. B pazbaBieHHOM pacTBOpe, NPUTOTOBICHHBIM M3 TUApPOCYiIb(daTa KalbLUsi MU BOJABI, CyMMa
K03 (HULIMEHTOB B YpaBHEHUU HEOOpaTUMOMN AMCCOLUAIIMN PACTBOPEHHOTO BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBOopuMocTh OKcamata cepebpa pasha 3,27-107 r/ 100r H20O. Omnpenpenure NIpou3BencHHE
pactBopumoctr Ag2C204

1)5.107'2 2)1,16-10® 3)10,7-10°¢ 4)2,31-10°8
7. MaccoBasi 10J11 paCTBOPEHHOT'O BEIIECTBA — ATO OTHOILLICHHE

1) macchl BemecTBa K Macce BOJIBI

2) KOJHMYECTBa BEIIECTBA K 00bEMY BOJIBI

3) Macchl BEIECTBa K Macce pacTBOpa

4) KoJMYeCcTBa BElIeCTBA K 00bEMY pacTBOpa
8. K cnabbIM 31eKTpoiauTaM OTHOCUTCS ...

1) TUAPOKCHIT AMMOHUS

2) THIPOKCHU Kaus

3) XJ0pud Kaablus

4) wmapraHioBasi KMCJIOTa
9. U3BecTHO, UTO BOJIHBIE PACTBOPHI MHOTHX COJIEM MOTYT MMETh LICJIOYHYIO WM KUCIYIO Cpenay.
IIpyanHOM 3TOTO ABIAETCS ...

1) osnektponus coneit
2) JIUCTIPOITOPIHOHUPOBAHKE COJICH
3) ruapaTHpoBaHHUE CONCH
4) ruapoaus cosen
10.3nauenue PH uucroii Boasr npu 25°C cocTaBisieT

1)1 2)7 3) 0 4) 10



Maruautoropckuii Texuudeckuii yuusepcuret uM. ['.1.HocoBa
JAucnepcHble CHCTEMBbI

B Tecrax mo Teme «JlMcrepCcHBIE CHCTEMBI»: MEPBOE, BTOPOE, TPEThE W UYCTBEPTOE 3aJTaHUS
OIIEHUBAIOTCA B 1 Oaiur; IATOE U IIECTOE 3aaHus - B 3 Oajia.

Tect Nel

1. VYxaxwure pazMepsl YaCTHIl KOJUIOUIHBIX CHCTEM
1)  wmensbme 1 oM
2)  OGombime 100 HM
3) ot 1M pao 100 am

2.  Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIUIO KOJUIOMA, YACTHIBI KOTOPOTO HMMEIOT
MOJIOKUTEIIbHBIN 3apsi?
1)  KaTuOHBI
2)  aHHOHBI
3)  moispHBIC MOJIEKYI

3. Jlnda xakoro 3J€KTPOJIUTA MOPOT KOATYJSALUHN KOJUIOM/IA C MOJIOKUTENBHO 3apsKeHHOM yacTuLiei
TOJDKEH OBITH HAUMEHBIITNM?
1)  xuopun Kaus
2) cynbdat Kajaus
3) oprodocdar kanus

4.  Munea 30J1 UIMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI~

KaKOH 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuau3aTopa’?
1)  xmopwun xenesa (111)
2) BoOIa
3)  rHAPOKCH KajHs

5. TIpu BzaummoneiictBuu 20 mun 0,001H nutpara cBunna (II) ¢ 10 ma 0,02H cynbdara xamus
obpasyercs 3076 cynabhara ceuHIa (I1). K kakoMmy 37eKTpoay JOKHBI TEPEMENIaThCs YaCTHUIIBI
JUcTiepcHOi (a3l mpH AmeKTposm3e?
1)  HaxoAATCs B COCTOSHHH JUHAMUYECKOTO PAaBHOBECHSI
2) K Karony
3) Kkanomy

6. B nBe xon6s1 HamuTO 10 50 MIT 3011 TUAPOKCHA Kenne3a. st TOro YToObl BBI3BATh KOATYIISIIUIO
307151 TOTpeOoBaIOCh 100aBUTh: B MepByro — 5,3 M 1H pactBopa xyopuma kaiausi; B APyryro —
18,7 mn 0,001H pactBopa ¢docdata Harpus. Beramciute mNOpor Koaryiasiiud Kaxaoro
ANEKTPOJIHTA.

OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE IMPOUECChI

B Tectax mo Tteme «OKHCIUTEIbHO-BOCCTAHOBHTEIBHBIC MPOIECCH»: MEPBOE, BTOPOE, TPEThE,
YEeTBEPTOE U MATOE 3a7aHusl ornleHuBaroTcs B 0,5 6ama; mectoe — B 1 6amwt; ceapmMoe U BOCbMOE — B 2
Oaya, a neBsiToe — B 2,5 0aios.

Tecer Ne 1

1. OKUCIHUTENH — 3TO aTOM, MOJICKYJIA HJIA HOH, KOTOPBIH ...
1) yBenMYHMBAET CBOKO CTETICHb OKHCIICHUS
2) TPUHUMAET AIICKTPOHBI
3) oTmaet CBOM 3JIEKTPOHbBI
2. TIporiecc BOCCTAaHOBICHHUS] UMEET MECTO B Cilydyae, KOT/a ...
1) He#TpasbHBIC ATOMBI IPEBPAIIAIOTCS B TIOJOKUTEIBHO-3aPSKCHHBIC HOHBI
2) TONOXUTEIbHbIH 3apsi HOHA YMECHBIIACTCSI



3) oTpHLATEeNBHBIH 3apsi HOHA YBEITHYHBACTCS
3. U3 npencraBieHHbIX HUKE peakunii kK OBP nucnponopuroHupoBaHus NpUHAJIEKUT ...

1) S+ 2HNO3 = H2SO4 + 2NO
2) 2H,02 = 2H0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBUTEIISIM OTHOCSITCS ...
1)  meraIbl, BOJOPOI, YTIEPO
2)  aKTHBHBIC HEMETAJLIbI
3)  ByIEeMEHTHI, HAaXOIAIINECS B CPEIHEH YaCTH TIEPHOANICCKOM CHCTEMBI
5. CrerieHn OKHCIICHUS KHCIIOPO/ia a) B BOJIC U 0) B IIEPOKCHUJIE BOJOPO/Ia COOTBETCTBEHHO PABHHI .. .
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;6)-1
6. [lepmanranar kanus B OBP, npoTtekaromux B KMCII0H cpesie, BOCCTAHABINBAETCS JIO ...
1)  karuona Mn?*
2)  manraHaT-moHa MnO4?—
3)  okcuma mapranmna (1) MnO
7. B peakuuu, nporekatomeit mo cxeme Cr.Sz3 + KNOs 2 KoCrOs + KoSOs + NO okucieHuro
MIOJIBEPIalOTCSI CIICAYIOIIE DIIEMEHTHI ...
1)  a3orucepa
2)  cepaH Xpom
3)  XpoMm u a30T
8. CymmMa K03 PHUIHEHTOB B peakIiy, IPUBEJCHHON B Bonpoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. CymmMma ko3 durnmenron B peakirn KMNnO4 + HCloun, = ... paBHa
1) 30 2) 26 3) 35

9J1eRTp0ngn'{ec1me CHUCTEMbI

B Ttecrax mo Teme «DIEKTPOXUMHUYECKUE CHUCTEMbI»: IMEPBOE, BTOPOEC U TATOE 3aJIaHUA
orieHUBarOTCs B 1 6ajut; TpeThe U YeTBepTOe 3amanus— B 1,5 Oamna; mecroe u ceapmoe — B 2 Oasia.

Tect Nel
1. DnexTpoxHBIN MOTEHIMAN ONPECISIOT 0 YPAaBHEHHUIO ...
1) Hepucra
2) MenneneeBa-Knaneiipona
3) Bonbumana
4) Appenuyca
2. Paccuwmraiite DJIC ranpBanndeckoro smemeHta MQIMQSOs||CuSO4|Cu mpu craHmapTHBIX
YCIIOBUSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue mpomykTel 00pa3yroTcsi Ha KaTo/Ie TIPH AJIEKTPOIIN3e pacTBopa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCJIOTa
4) KucIopoa
4. VYxaxute cyMMy KOXQQHIIMEHTOB B YpaBHEHHHU dJICKTPOJIHM3a pacTBopa HutpaTta menu (11)
1) 12
2) 11
3) 10
4) 8



5. Kakas w3 mpuUBENEHHBIX  OKUCIMTEIBbHO-BOCCTAHOBHUTENBHBIX  PEAKIMHA  MPOTEKAaeT
CaMOIIPOU3BOJILHO B IIPSIMOM HallpaBJIeHUN ?
1). FeSO4+ Cu —...
2) CuSO4+ Fe —...
3) CuSO4+ Na —...
4) HCl+Cu—...
6. Bblunciure Maccy LMHKA, MOJTY4YEHHOTO MpH 3JEKTpoiu3e Cyib(ara IUHKA, KOTOPBIN
poBoAuIN B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10
2) 0,05
3) 0,013
4) 6,7-1073
7. IlpuBemute cXeMbl OHIIEKTPOAHBIX IPOLECCOB U MOJIEKYISPHOE YpaBHEHHE peaKluy,
NPOTEKAIOIICH TIPU DIICKTPOXMMHUYECKOW KOppo3uH ranbBaHonmapsl Zn|Mg B CEepHOKHCION
cpeze. B otBete ykaxute cymMmmy K03(h(hULIHMEHTOB B MOJIEKYJIIPHOM YPaBHEHUH.
1) 6
2) 5
3) 4
4) 8

BHeayautopHasi camocTosiTesbHas paboTa 00y4aroIuXcsi OCYIIECTBIISICTCS B BUJIC M3yUYCHHUS
JUTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pa3/ieiy ¢ mpopaboTKoil Marepuana; opOpMICHHUS OTYETOB IO
1a00paTOPHBIM paObOTaM U BBITIOJIHCHHUS JOMAIITHUX 33 [aHHH.

BapuaHThl TEeMATHYECKUX TOMANIHUX 32JaHUH VISl BHEAYIUTOPHOH CAMOCTOSITEJIbHOM padoThl
CTYJA€HTOB 10 TeMaM

Jlomannuee 3agaaue Ne 1
no TeMe «XHMHUYECKasi TEPMOIHMHAMMKA))

B nomamHem 3amanuu mo Teme «XMMUYeCcKas TePMOJMHAMUKAY: MepBasi 3aja4a OIEHUBACTCS B
2,5 6amna; Bropas — B 1,5 6amna; Tpetbs — B 1 Gam.

3agauda Nel

Jna peakunn CHs ) + CO2 ) = 2 CO ¢ + 2 Hz () onpenenure BO3MOKHOE HAINpaBICHHUE
CaMOIIPOM3BOJIFHOTO T€UECHHUs PEaKIMH TPH CTAHJAPTHHIX YCIOBUAX U npu Temmeparype T = 927 °C,
€CJIH TeTI0BOM A((EKT peakiuu 10 3aJaHHOU TeMIIepaTyphl HE U3MEHHUTCS. YKKUTE: a) BhIICTISETCS
WIM TIOTJIONIAeTCS JHEpPrus B XOJle peakuuu; O) MPUYMHY HAWACHHOTO HM3MEHEHHs] SHTPOIHH.
Paccunraiite TeMIiepaTypy Hadajla peakLyu.

3agaua Ne2

Beruncnute TemmoBoi s dext peakmuu: CaCs ) + 2 H2O¢) = Ca(OH)z2 () + C2H2 (1), moNB3ysch
CTaHIapTHBIMU TEIJIOTaMU 00pa30BaHMs pearupyromux BemecTB. CKONBKO TETIOThl BBIACIUTCS WU
MOTJI0TUTCS Tipu oOpazoBanun 2,24 1 CoHy?

3amaua Ne3

[lo TepMoXuMHYECKMM  ypaBHEHMSIM  pacCuuTaiiTe  TemioBoll  3ddext  peakuuu:
Hy@ + CO2 ¢ = CO () + H2 O(p). TepmoxumMuueckne ypaBHEHHUS :

a) Hop + 72 O2 () = H20 (), AH = -241,9 xJIx;

6)2COr) +02(n=2CO2 (1, AH = -566,2 xJIx.

Jlomamuee 3aganue Ne 2
o TeMe « XUMHYIEeCKAsA KHHeTUKA»

B nomamnem 3amanuy mo TeMe «XWMHYECKas KMHETHKa»: TepBas 3agada oleHuBaercs B 1,5
Oamna; Bropast — B 0,5 Oanna; TpeTbs, 4eTBepTas u nsaras — B 1 6ani.



3azmaya Nel
Peakuusa nporekaer no ypaBHeHuto: Oz ) +2 CO 7 = 2 CO2 (. HauanpHbple KOHIEHTpALMK

pearupyromux BemiectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Monb/1. Bo ckombko pa3 W3MEHUTCS
CKOpOCTh NpsAIMOW peakuuu, korga npopearupyet 30% CO? Bo ckoybKO pa3 M3MEHSTCS CKOPOCTH
NIPUMOI U OOpaTHOM peakIuy, €CIId YBEIMYUTD JaBJICHUE B CUCTEME B JiBa pasza?
3agaua Ne2
Ipu temmepatype 40 °C HekoTopoe KOMMYECTBO BEIIECTBA BCTYMAET B PEAKIHIO 32 20MHUH.
Paccuuraiite Bpemsi, HmpU KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNHT B PEAKIMIO MpU
temneparype 200 °C, ecnu TemnepaTypHbIi KO3((GUIMEHT CKOPOCTH peakiuu paseH 2. Bo ckoibko
pa3 UBMEHUTCS TIPU STOM CKOPOCTh peaKiuu’?
3ajaya Ne3
Haligute HauanbHBIE KOHILIEHTPALIMU HCXOJHBIX BEIIECTB M KOHCTAHTY PAaBHOBECHUS PEAKIIMU:
Fe (7 + H2O () = FeO () + Hz (1), €cim paBHOBECHBIE KOHIIEHTPAIIUU PEarupyIONIMX BEIICCTB PABHBI:
[H20]=0,3moms/1, [H2] = 0,4 Monb/11.
3asaya Ne4
Jna peakumonnont cucremel: CO ¢y + H20 ) = CO2 p + H2 (7 HauvanbHblE KOHLEHTpALUH
paBubl: [H20] = 0,5 mons/n, [CO] = 0,6 monw/n. OnpenenuTe KOHIIEHTPAIIUHA BCEX BEIIECTB B MOMEHT
paBHOBECHs, €CITU KOHCTAHTa paBHOBeCHs paBHa 1,45.
3azmaya Ne5
Bripazute uepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHThI PABHOBECHSI CIEAYIONINX PEAKIUii:
Nz(r) +3 Hz(r) =2 NH3(F), AH=-922 KI[)K;
COxr) + C) =2 COg), AH = +160,5 Jlx;
COq) + H2Oy = CO2 () + Hor), AH = -41,1 x/]x.
VYkakuTe HampaBlIeHHE CMEIICHUS XUMUYECKOTO PAaBHOBECHS ATHX PEaKIUii: a) MPU MOHKEHUN
TEMIIEpaTypbl, €CIM JaBJI€HHE MOCTOSHHO, 0) MNpH TMOBBIIIEHWU [aBJIEHUS, €ClIM TemIepaTypa
IIOCTOSIHHA.

JlomamHee 3aganue Ne 3
no teme «PacTBopbI»

B nomammem 3amanum 1o Teme «PacTtBopel»: TiepBas, BTOpas, TPEThbi W TATas 3aJa4d
orieHuBaetcs B 1 Gamm; yerBepras u mectast — B 0,5 6anmna.

3amaua Nel

B xaxom o6beme Bobl crieayeT pactBopuTh 1351 SNCly mis moaydenust 3M pactBopa xjopuiaa
onoga (Il) ¢ mmotaOCTBIO p = 1,405 T/MI?

Paccuuraiite: a) MaccoByr J0JIO BEMIECTBA B pacTBope; 0) MOJSIPHYIO KOHIIEHTPAITUIO
SKBUBAJICHTA; B) MOJISLIBHOCTD; T') TUTP; ) MOJIbHYIO JIOJIIO BEILIECTBA B PACTBOPE.

3agaua Ne2

3aKOHYUTE MOJCKYISpHbIE U HANWIIUTE COKpAIICHHbIE WOHHBIC YpPaBHCHHS peaKIuil
B3aMMOJICHCTBUS CIIEAYIOUINX BEUIECTB:

HBr + NaOH —

AgNO3 + H2S —

MgC|2 + KOH —

CaF; + HCl —

Sb(OH)3 + H2SOs —

Sb(OH); + NaOH —

3amaya Ne3

CocTaBbTe 10 /1Ba MOJIECKYJISIPHBIX YPAaBHEHHSI pEAKIUN K CIEIYIOIIUM HOHHBIM:

Ba?* + CrO4> — BaCrOy;

NHs* + OH — NH4OH;

ZnS + 2H" — Zn?** + H.S



3azmaya Ned
Boruncnure pH 0,05M pactBopa cepHON KUCIOTHI.

3agaua NoS

Kakue u3 cnenyromux coseit noaseprarores ruapoiaunsy: NaxSiOs. Cu(NOz).. KBr? CocraBbte
MOHHBIE U MOJIEKYJISIPHBIE YpaBHEHHUS THAPOJH3a COOTBETCTBYIOMmUX conell. Kakoe 3nauenune pH (<
WIN> 7) UMEIOT pacTBOPHI 3TUX COJIeH?

3amauda Ne6

Haiinure npoussenenue pacrBopumoctu PHClo, eciim B 200 Mt Bozbl pactBopsietrcst 2,17 T 3TOro
COEJIMHEHUS.

JlomamHee 3aganue No 4
no treMe «OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE MPOLIECCHD»

B pgomamnem 3amanuu 1o TeMe «OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC IMPOIECCH»: TepBas
3a/1aua orieHuBaercs B 1,5 6aa; BTopas — B 2,5 O6aiia; TpeThs — B 1 Ga.

3amaya Nel
[Tonbepure kod(puIMEHTHI B ypaBHEHUSAX OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

VYKaxuTe TUIl KaXI0U peaklyu.

PaccumnTaiite SJIEKTPOABIDKYIYIO CHIy ¥ ONPEISINTE HANpPaBICHHE CaMOIIPOU3BOIHHOTO
MPOTEKaHUsl TMEPBOM peakIuu MPU CTAHAAPTHBIX YCIOBUAX, UCIOIB3Ys 3HAYEHUS OKUCIUTEIHHO-
BOCCTAaHOBUTEJBHBIX ITOTECHIINAJIOB:

HJ + H3POs — Jo + H3PO3 + HO

HNO; — HNOs + NO + H20

H[AuCls] + H202, + NaOH — Au + NaCl + 02 + HxO

NHsReOs4 + H» — Re + NHs + H.0

KBrO — O, + KBr

3amaga Ne2

CocTaBbTe YpaBHEHHS OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHA:

KMnO4 + NaNO,; + H,O —

NaCrO; + H,O2 + NaOH —

Bi(OH); + NaxS;0s8 + NaOH —

BiOs + C —

Mg + HNOS (pas6) —

3amaya Ne3

Janbl 1Be OKuCIUTEIbHO-BoccTaHoBUTENbHBIE mapbl: KNO2, KNOs; u Pb(NO3)2, PbO..
[Tonp3ysick Tabnuilel CTaHIAPTHBIX OKUCIHTEIHbHO-BOCCTAHOBUTEIBHBIX TOTEHIIMANIOB, COCTABBHTE
ypaBHCHHE BO3MOKHOW peakuuu B ykazannoir cpeme (HNOs3). Paccuwmraiite 3HaueHue
3JIEKTPOABUIKYIIEH CUIIBI PEAKLIUU.

JlomamHee 3aganme Ne 5
1o TeMe «IJIeKTPOXUMHYECKHEe CHCTEMbD)

B nomaminem 3aanuu o teMe «IeKTPOXUMUYECKUE CUCTEMBI»: TIepBas 3a/1aya OlEHUBACTCS B
1 Gamn; BTOpas — B 1,5 6amna; TpeThs — B 2,5 Oana.

3amauga Nel
CocTaBbTe DIIEKTPOHHO-MOHHBIE YpaBHEHUS JJEKTPOAHBIX TPOIECCOB M  MOJEKYIspHOE

ypaBHEHHE TOKOOOPA3yIOLIEH peakiuy, MPOTEKAIoIIe NpH pabdoTe TalbBaHMYECKOTO 3JIEMEHTa
Co/Co(NOs3). // AI(NOz)3/Al. Paccuntaiite DJIC (E) raipBaHHYECKOTO 3JIEMEHTA TMPH CTAHAAPTHBIX
YCIIOBHSIX.

IpuHsIB TMOTEHIMAT aHOJa PaBHBIM CTAHAAPTHOMY 3HAYEHHUIO, PACCUMTAMTE KOHIICHTPAIUFO
KaTHOHOB Me€Tajyla B KaTOAHOM pactBope, mpu Kortopoid DJIC raibBaHMYECKOTO DJIEMEHTA
ymenbiutcs Ha 0,02B.



3amaya Ne2

[IpuBegure cxembl

JJIEKTPOJHBIX IIPOLIECCOB M  MOJEKYJSIDHBIC YPaBHEHHsS PEaKLMi,

MPOTEKAIOIINX MPHU JIEKTPOXUMHUYECKON Koppo3uu ransBanomnapsl Co/Ni: a) B kucnoii cpeze; 0) Bo

BJIA’KHOM BO3YXC.

OmnpenenuTe yObUTb MacChl aHOAA TMPH KOPPO3UH B KHCIO# cpeme 3a 20 MHH, €CIIH CKOPOCTh
koppo3uu cocraBuina 0,01 r/4.

3amayga Ne3

CocTaBpTe AJIEKTPOHHO-MOHHBIE YpPAaBHEHHS D3JIEKTPOJIHBIX IPOLIECCOB (AHOJI HHEPTHBIA) U
MOJIEKYJIIPHOE YPAaBHEHHE PEAKIUH, IPOUCXOIALIEH TP SJIEKTPOIIU3E:

a) pacmiaBa NaOH;
0) pactBopa CoSOs,

Bbrancnure (akTHdeckoe KOJIMYECTBO METallia, MOJYYEHHOTO Ha KaToJe NpPU AIIEKTPOIIH3e
Co(NO3)2, eciu 37€KTpOIIA3 MPOBOAWIM B TeueHun 1 4. Brixox Meraiia mo Toky coctaBui 85%.
VYkaxute BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BHIX0/Ia METaJUIa M0 CPABHEHHUIO C PACUCTHBIM.

BapuaHT 10MalHel KOHTPOJIBbHOI padoThI

BAPHUAHT Ne 1

CHUCTEMA 3JIECMECHTOB
CTpoceHHuEe aToMa

TEMA 3ATAHME
3aganme 1. OKoHYaHHE DSIEKTPOHHOU (OpMYIHI ....68%6p. VkaxuTe
TONIOKEHHE dJIeMEHTa B TEPHONMYECKOH CHCTeMe: MepHoj, TPy,
Tema 1. IOATPYIIY, Ha3BaTh dJieMeHT. COCTaBbTE DIEKTPOHHYIO (OPMYIy aToMa
Iepuoauyeckass | oleMeHTa. YKaKUTe 3JIEKTPOHHOE CEMEHCTBO, METajl MM HeMETAJl.

CoctaBbTe  AJIEKTPOHHO-TpaguuecKkyro GopMylny A yKa3aHHBIX
9JIEKTPOHOB B HOPMAJIBHOM COCTOSIHHU.

3aganme 2. VYka3aTh BCe KBaHTOBbIE UHCJIA Ui 3JIEKTPOHOB,
OTBEYAONTNX CIIETYIONIEH EeKTPOHHOM (hopmye Sp°

Tema 2.
KuciorHo-ocHOBHEIE
CBOICTBA BellleCTB

3aganue. CocTaBbTe YpaBHEHMs peaklUii, IPU IOMOIIHU KOTOPBIX MOKHO
OCYIIECTBHUTH CIIEYIOLIHE TPEBPAILCHHS
Zn — ZnO — ZnClz — Zn(OH)2—Naz[Zn(OH)4]

3apanme 1. lnsa peakuun FesOsk) + Har = 3Fe0k) + H2Oqy onpenenure
BO3MOJKHOE HAmNpaBJICHHE CaMOIpPOM3BOJIGHOIO TEUECHMS pPEAKIUH IpU
CTAaHAAPTHHIX YCIOBUAX M Hpu TemmepaType t =1227°C, ecnm TermmoBoit

Tema 3. 3¢ deKT 10 3a1aHHOM TeMITepaTyphbl HE MI3MEHUTCSL.
Xumuyeckast Vkaxute: a) BbIIEISICTCS WIM TIOIJIOMIACTCS SHEPIUsl B XONE peakiyu; O)
TEPMOJMHAMHKA MPUYMHY HAWJEHHOTO W3MEHEHWs SHTPOIMM. Paccuuraiite Temmeparypy, mpu
KOTOPOH YCTaHABJIMBACTCS] PABHOBECHE H MPOMICXOIUT CMeHa 3Haka AG.
Baganme 2. Borumciure terioBort addexr peakimmm 3FesOsxy + 8Alk) =
4A103k) + 9Fek), MONB3YSCh CTAHAAPTHBIMU SHTAIBIASIME 0Opa30BaHHSI
pearupyronx BemecTB. CKONMbKO TEIUIOThI BBIAEIUTCS (TIOIVIOTUTCS) IpU
o0pa3oBaHuHM BerecTBa Fe B komidecTse 56 17
3aganme 1. Temmeparypusiii ko3ddunuent peaxmun paseH 2,5. Kak
Tema 4. M3MEHUTCSl CKOPOCTh PEaKIMu: a) MPHU MOBBIIMIEHUU TemmepaTypsl oT 60
XuMunueckas 1o 100°C; 6) nmpu oxJakaeHNH peakinoHHou cmecu oT 50 1o 30°C?
KHHETHKA U 3apanme 2. [{nsa oOpatumoit peakuun FesOyk) + Hap = 3FeO) + H20r)
XHMHYeCKoe 3alUIINTE BhIpa)KeHHE KOHCTaHThI paBHOBecHus: AH®, kJ[x =+ 69,8.
paBHOBecHe [pennoxuTe criocoOb! yBeIMYEHUSI KOHLIEHTPALUH MTPOIYKTOB PEAKIHH.

Tema 5. PacTBOpSBI

3ananue 1. B 180 mu Boasl pactBopeHo 20 r cynbdara mapraHia.
[onyuuncs pactBop miaotHOCThIO 1,101 r/™Mi1. Beruucnurte MonspHyto,
HOpPMAaJIbHYIO, MOJISUTbHYIO KOHIEHTPALU U MacCOBYIO 00
pPacTBOPEHHOIO BEILLIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHbIE
ypaBHEHHMs PeaKIUi B3aUMOJECIHCTBUS B pACTBOPAX MEXKAY:




Bi2(SO4)3 m NaOH;  FeCls u H2S;

NH4OH u MnCl;; H>SO4 n Ba(OH)z.
3aganue 3. CocTaBbT€ HMOHHO-MOJIEKYJISIPHBIE U MOJIEKYJSIpHBIE
ypaBHenusi runponusa cosieit NaxSiOs, SbCls, Rb2SO4. Kakoe 3nauenue
pH (>7, <7) uMeroT pacTBOPHI TUX COJICH?

Tema 6.
OKHCIUTETBHO-
BOCCTAHOBHTEJLHEIE
CBONICTBA BeEIIECTB

3aganue. MeTOOM 3JIEKTPOHHOTO OasiaHca mooepuTe KodPPUIIMEHTH B
YPaBHEHMSAX, YKQXKUTE OKUCIUTENIb U BOCCTAHOBUTEIIb, HAITUIIINTE
AIIEKTPOHHBIE YPABHEHMSI IPOLIECCOB OKUCIIEHUSI U BOCCTAHOBJICHUS
H3PO3 + KMnO4 + H2SO4 = H3PO4 + MnSO4 + K2SO4 + H20

CuSO4 + H3PO2 + H20O = CuH + H3PO4 + H2SO4

Tema 7.
DJIeKTPOXUMHYECKHE
CUCTEMbI

3ananue 1. J[71s1 ralbBaHUYECKOTO AJIEMEHTa, 00Pa30BaHHOTO
TUTACTUHAMU U3 METaJIOB

Zn u Ag, mOrpy>XeHHBIX B PACTBOPHI KX COJIEH C KOHIEHTPAIEH HOHOB
METaJUIOB

A™ =0,01 u B™ =0,05

1) cocraBbTE CXEMY rajlbBAHUYECKOTO JJICMEHTA;

2) HaNUIIUTE yPaBHEHHS YJICKTPOIHBIX MPOIECCOB U TOKOOOPA3yroIIei
peaxum;

3) paccumTaiiTe MEKTPOABMKYIIYIO CHITY FaIbBAHUYECKOTO JIEMEHTA.
3aganue 2. CocTaBbTe ypaBHEHUS 3JIEKTPOJIHBIX IPOLECCOB (aHO
WHEPTHBIN) U MOJIEKYJIIPHOE YpaBHEHUE PEAKINH, TPOXOIAIICH pu
AIIEKTPOJIM3E paciijiaBa WM pacTBopa 3iekrponura pacmiaB CaClz.
BrruncnuTe Maccy MeTasuia BIICTUBIIETOCS Ha KaToAe, eCIH
AJIEKTPOJIN3 MPOBOWIH TipH cuiie Toka A =10,0. B TedueHue BpeMeHu = 2,5
4y.Beixon metasuia o Toky Br coctaBun  98%.

3aganue 3. CocTaBbTe ypaBHEHUS 3JIEKTPOHBIX IPOLECCOB U
MOJIEKYJISIPHOE YPaBHEHUE PEAKIUH, IPOTEKAIOIIEeH Mpu
AIIEKTPOXUMHUIECKON KOPPO3UH raibBaHonapel: Pb - Sn

a) B KHCIIOi cpefie;

0) B aTMocdepe BIKHOTO BO3IyXa.

KoHTpoJibHbIE BONPOCHI 10 TEMaM

KOHTpOJ’ILHbIe BOIIPOCHI IO TEME «XuMHuecKas TEPMOAUHAMUKA»

ook wdE

OCHOBBI XUMHUYECKOI TEPMOJIMHAMUKHU: TOHSITHE CUCTEMBI, BUIIbI CUCTEM.
TepmonuHamMuyecKe mapaMeTpbl U PYHKIUU COCTOSTHUS CUCTEMBI.

Buytpennss sueprus. Pabora. Temora.

[lepBblii 3aKOH TEPMOJUHAMUKH (BBIBOJ).

OHTanbnus Kak (yHKIUS COCTOSIHUSI CUCTEMBbl. DHTaJIbIM 00pa30BaHUs BELIECTBA.
TemnoBoit 3¢ddexr xumuyeckor peakuuu. DakTOpbl, BIUAIOLIME HA TEIJIOBON

XUMHYECKOW PEaKIUH.
7.  Tepmoxumus. 3akoH ['ecca.
8. Cnencrtsug us 3axona ['ecca.
9.  DHrpomnus Kak GyHKIUS COCTOSHUS CHCTEMBI.
10. Bropoii 3aK0H TEPMOIUHAMHUKH.
11. Tpernii 3aK0H TEPMOIUHAMUKH.

12. Duneprus ['m66ca.

13. HamnpasieHne caMONpOU3BOIBHOTO MPOTEKAHUS XUMUYECKUX PEAKIIHA.

KOHTpOJ’[LHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

™=

Xumudeckass KHHETHKA. CKOpOCTI) XHUMHYCCKOM p€akiuru U METOABI €€ PCTryJIMPOBAHUA.
Bnusuue KOHICHTpAalUKU Ha CKOPOCThb XUMHUUYECKOM pCaKuu (SaKOH ﬂeﬁCTBYIOHIHX MaCC).

3. BuusHme Temmepatypbl Ha CKOPOCTh XUMHUUECKOH peakimu. [Ipasuno Bant — I'odda.

s ekt
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Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.

DHeprus akTuBaluu. YpaBHeHUe AppeHuyca.

Teopust nepexoTHOro KOMILUIEKCca. DHEpreTuieckas Juarpamma.
KpuBas MakcBemina — boibliMana. DHepreTHUecKkuii Oapbep.
Karanutnueckue cucTemsl.

Binsnue xatanusaropa Ha CKOPOCTb XMMUYECKOM pEeaKIUu.
['OMOreHHBII U reTepOreHHbIN KaTaaus.

KonebaTenbHble peakium.

Xumunyeckoe paBHoBecHe. OOpaTuMble U HEOOPATUMBbIE PEAKIIUU.
KoncTanTta XMUMHUYECKOr0 paBHOBECHSI.

Cwmemenne xumuueckoro pasHosecus. [Ipunnun Jle—larense.
BrusiHue KoHIIEHTpalMK, TABJICHUS U TEMIIEPATYPHI.

@da30BbIC PABHOBECHUSI.

®dazoBbie AUATPaMMBbI J1JI OAHOKOMIIOHEHTHBIX CHCTEM.

KoHTpoibHbIe Bonpockl 10 TeMe «PacTBopb»

[TonsTue pactBopa. PactBopuMocTs Beniectsa. PacTBopuMoCTs rasa.

PactBopel. CrnocoObl BBIpaK€HHs KOHIEHTPAIlMM PACTBOPOB (MaccoBasl OIS, MOJSpHAs
KOHIICHTpALUsl, MOJISIpHAsl KOHLIEHTPALlMs SKBUBAJIEHTA, MOJIbHAS J10JIsl, TUTP).

KonnurarusHeie cBoiicTBa pacTBOpOB. MieanbHblil pacTBOpP.

3axonsl Payms: I (TonomeTrpudeckuit) u Il (30ymnuockonuyeckuii 1 KpUOCKOIMYECKHIA).

Ocmoc. OcmoTHueckoe naBineHue. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJICHCTBHS BELIECTB.

HNonnas Teopust Kuciotr u ocHoBaHW AppeHunyca. OCHOBHbIE MOHSATUS U TOJIOKEHUS TEOPUU
AppeHunyca.

Juccoupanus KHCIOT, OCHOBAaHMH M COJIEH C TOUYKM 3pEHHS HMOHHOW Teopun AppeHuyca
(mpuMepsI).

Crenenp aucconuanu. CUIbHbBIE U CIIa0bIe 3JIEKTPOIUTHI.

Juccoumanus cnalbix 37eKTpoiauToB. KoHcTaHTa AricconUaliiig.

3akoH pa3basienus OcTBaibaA.

Peaxiiun moHHOr0 0OMEHA MEXY AJIEKTPOJIUTaMH (HA TIPUMEpEe peakiuii oOpa3oBaHus caaboro
3JIEKTPOJIUTA, OCAJIKA U Ta3a).

[IpousBenenue pacTBOPUMOCTH.

Honnoe npousseneHue Boabl. BonOpOaHBIN U THIPOKCUIIBHBIN IT0KA3aTEH.

I'maponus coneit. Tunsl ruiponn3a comen.

KonunuecTBeHHBIE XapaKTEpUCTUKHU IPOIECCa THAPOIIN3A.

@DaxTOopHl, BIAUIIONINE Ha TPOLECC THIPOIIH3a.

KOHTpOJ’lI)H])Ie BOIIPOCHI IO TEME «I[ncnepcnble CHUCTEMBID»

I'eTreporennsie cmecu. JlucnepcHbie CHCTEMBI.
HucnepcHocts. Kimaccudukanum JucriepeHbIX CUCTEM.
Konnounausie pactBopsl. JInopuibHbie 1 TH0()OOHBIE KOITOUIBI.
CrniocoOblI 1osTydeHus: KOJUTOUIHBIX PACTBOPOB.

CrpoeHne KOJIOUIHBIX YaCTHL.

[IpaBuno ®asuca — [leckosa.

YcTolunBOCTh KOJUTOUIHBIX cucTeM. CTaOUIN3aTOPHI.
Koarymsiust nuo@uiibHbIX U THO0(POOHBIX KOJJIOUIOB.
CenumeHTanus KOJIJIOUIOB.

Koarymsius KoJuIouaHbIX pacTBOPOB 3JEKTPOIUTAMH.
[paBuno Ulynsue — lMapau. Koarynupyromas ciocoOHOCTb.
OnTHueckue CBONCTBA KOJIIIOUIHBIX PACTBOPOB.
DneKTpUYecKHe CBOMCTBA KOJIJIOUHBIX PAaCTBOPOB.
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KonTpoJibHbIe BONPOChI 0 TeMe «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE
npoueccbn»

OCHOBHbIE OHSTHS TEOPUU OKUCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.
OKHUCITNTEIIFHO-BOCCTAHOBUTEIIBHEIC CBOMCTBA BEIICCTB.

Baxxneiiniie OKUCIMTEIN 1 BOCCTAHOBUTEIIH.

THUIBI OKUCIUTETEHO-BOCCTAHOBUTENBHBIX PEAKIIUN (TTPUMEPHI).
OKHCIUTEITBEHO-BOCCTAHOBUTEILHBIN ITOTCHITHAAIL.

VYpasnenue HepHcra.

CocraBiieHHE OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUH.
Hanpasienre oKuCIuTeIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH.

KoHnTpoJibHbIe BONPOCHI 10 TeMe «JIeKTPOXUMUYECKHE CUCTEMbI»

DneKkTpoxXuMHUecKre cucteMbl. Kimaccudukaius 31eKTpOXUMUYECKIX MTPOIECCOB.
DNEKTPOXUMHUUECKHE MTPOLIECCHI, TPOTEKAOLIUE Ha IPAHULIE Pa3ieia «METaJlI — pacTBOPY.
l'anpBanmyeckuii snement Jlanmsisg — SkoOu.

DNEeKTPOABMKYIIAsl CUJIA TaJIbBAHUYECKOTO JIEMEHTA.

H3sMepenne 3IIEKTPOAHBIX IMOTEHUMANOB. Psj CTaHOAPTHBIX JJEKTPOAHBIX IOTEHIMAJIOB.
CBoiicTBa METANIOB B COOTBETCTBUU C UX MOJOKEHUEM B Py HANPSHKCHUIA.

VYpasuenue HepHcra.

DNEeKTpOIN3 paciyiaBoB U pacTBOpoB. KatoaHble 1 aHOAHBIE TIPOLECCHI.

O0wenuHenHbIH 3ak0oH Papanes. Beixos mo Toky.

Koppo3sus meramnos. Kimaccudukanuss KOppo3nOHHBIX MTPOIIECCOB.

XuMuyecKas KOpposusl.

DneKTpoXuMHUecKass KOppo3us. AHOJHOE OKHCIEHHE MeTajljla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCJIUTES.

[Tpumeps! KOppo3uH B KUCIION Cpesie u aTMOC(HEPHON KOPPO3HH.

CkopocTb KOppo3uH.

3ammTa METAJJIOB OT KOPPO3HUH.

3alUTHBIE TOKPBITHS.

DNEKTPOXUMHUUECKHE CIIOCOOBI 3aIUTHI OT KOPPO3UU METAJLIOB.

XUMUYECKUE UCTOYHUKM TOKA. ['aTbBAHUYECKUI DIIEMEHT.

XUMUYECKUE UCTOYHUKHU TOKA. AKKYMYJISTOPHI.

XUMUYECKUE UCTOYHUKU TOKA. TOIIMBHBIE 3JIEMEHTHI.

7. OneHoYHbIE CpeacTea AJisd MPOBEIACHUSA HpOMe)KyTOqHOﬁ arreCcTanuu
HpOMe)KyTO‘-IHaSI arrecranus UMECT I CJIbIO OIpCaACINTDb CTCIICHb JOCTHIXXCHUA

3aIJIaHUPOBAHHBIX PE3YIbTaTOB OOYUEHUS MO JUCIUILIMHE 32 ONpeIeTICHHBIN epro1 00ydeHusl.

a) H.na}mpyeMble pPe3yJdbTaThbl Oﬁy‘leHI/lﬂ U OUHCHOYHBIC CpeACTBa AJisi NMPOBCACHUSA

NPOMEKYTOYHOH ATTEeCTALMM:



CrpyKTypHBII
JIEMEHT

KOMIICTCHLIN

IInanupyeMsble pe3ysbTaThl
oOydeHus

OneHouHbIe CpesicTBa

OIIK-4

TOTOBHOCTBIO COYCTATh TCOPHUIO U TPAKTUKY JJIA pCIICHUA NMHKCHCPHBIX 3a/1a4

3HaTh

- OCHOBHBIE XMMHYECKHE ITOHITHS,
MOJI0KEHUS U 3aKOHBI,

- COBPEMEHHEIE HaTpaBJICHUS
Pa3BUTHS HAyYHBIX TCOPHIA,

- METOIbl  TEOPETUYECKOTO |
HKCIIEPUMEHTAILHOTO HCCIICIOBAHUS
B 00JIaCTH XUMUU

Ilepeuensy meopemuueckux 60npocos:

1. OCHOBBI XWMHYECKOW TEPMOAMHAMUKH: CHUCTEMA, TEPMOJMHAMHYECKUE TapaMeTphI
CUCTEMBI, YHKIIMU COCTOSTHUSI CUCTEMBI. [IepBbIif 3aKOH TePMOIUHAMUKH.

2. DHepreTMKa XMMHYECKUX MPOIIECCOB.

3. Dwuranbnus. 3akoH ['ecca u clieICTBHsSI U3 HETO.

4. Durponus. YpaBHeHnue bonbivana. Bropoii u TpeTHii 3aKOHBI TEPMOIUHAMUKH.

5. Dueprus ['u66ca. HanpaBienuss XuMHUUECKUX MIPOIIECCOB.

6. Xumunueckas kuHeTHKa. CKOPOCTh XMMHUYECKON peakiuu. CpeaHss U UCTUHHAS CKOPOCTH
peakuuu. Kunetnueckas kpupas.

7. CKOpOCTb peakliy U METObI €€ peryIupoBaHusl.

8. BnmsHue Temneparypsl Ha cKOpocTh peakiuu. [IpaBuino Bant-I'odda.

9. DHeprus akTUBaIlMU. AKTUBUPOBAHHBIA KOMILUIEKC. YpaBHEHHE AppeHuyca.

10. KaTtanu3atopbl ¥ KaTaTUTHYECKHE CUCTEMBI. | OMOTEHHBIN KaTaius3.

11. KaTtanuzatopbl ¥ KaTaTUTHUECKHE CUCTEMBI. | eTepOreHHbII KaTalus.

12. Xumnyeckoe paBHOBecue. KoHCTaHTa XMMHUYECKOTO paBHOBECHSI.

13. Cmemenue xumudeckoro paBHoBecus. [Tpuniun Jle [laTense.

14. PactBopbl. CriocoObI BRIpaXKEHHS KOHIIEHTPAIIUN PACTBOPOB.

15. PactBopb! 3nekTpoauToB. CTeneHb U KOHCTAHTa 3JEKTPOIUTHUECKON TUCCOIMAINU. 3aKOH
pazbasnenust OcTBanbaA.

16. JIucconmanusi KUCIOT, OCHOBAHUH, coJiel. AM(OTEpPHBIE JICKTPOITHUTHI.

17. PactBopumoctb. [IpousBeneHne pacTBOPUMOCTH. YCJIOBHE OOpa30BaHMsI M PaCTBOPEHUS
OCaJKOB.

18. Tucconmanus Bojabl. MloHHOE Tipon3BeieHue Bo bl pH.

19. l'uaponus coneit. CTeneHs U KOHCTaHTA THAPOIIN3A.

20. Tucniepcubie cucteMbl. Kimaccudukanus. Jinopunbabie 1 TMO0()OOHBIC KOJUTOHIBL.

21. CtpoeHue KOJJIOUTHBIX YaCTHUII.

22. Koarynsiust KOJUIOHTHBIX PacTBOPOB.

23. OKUCIUTENHHO-BOCCTAHOBUTENIbHBIE CBOWCTBA BemlecTB. Kiaccupukanus OKUCIUTETHHO-
BOCCTAHOBUTEJIbHBIX PEaKnil.
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KOMIIECTECHITHH 0byuenus
24. DneKTpOXUMHUYECKHE CHCTEMBI. 3aKoHbI Dapaziest. DIEKTPOIHBINA TOTEHIIAAI.
25. N'anpBannveckuii anemenT Janmais Skoou.
26. DIEKTPOXUMHUYECKHE CHCTEMBI: 3JICKTPOIIU3 PACIUIaBOB. [[pMeHEeH e AIeKTPOIH3a.
27. DnexTposn3. AHOIHBIA M KaTOIHBIA MPOLECCH IPHU 3JIEKTPoIu3e pacTBopoB. [Ipumenenue
AIIEKTPOITH3A.
28. Kopposus. Buasl koppozun. CriocoObl 3alIUThl METAJUIOB OT KOPPO3HUH.
Ymertb - pemlatb  pacyeTHbIe  3aJaud Ilpumepnvle npakmuyeckue 3a0anus:
MIPUMEHUTEIEHO K Marepuary 1. HamucaTp »IIEKTpOHHBIE YpaBHEHHS SJEKTPOIHBIX IPOIECCOB, YpaBHEHHE CYMMapHOM
MPOrPaMMBI; TOoKOOOpa3yronei peakuuu, BeMUCIUTh JJIC raJbBaHMUECKOTO 3JIEMEHTA, €CJIM KOHIEHTpalUu
- IPOTHO3MPOBATH BO3MOYKHOCTB | HOHOB MeTa/uIoB paBHbL: [AI**]=0,001 moms/1, [C0?*]=0,1 Momns/m.
IIPOTEKAHUS CaMOIIPOU3BOJILHBIX 2. Hanmcath MOHHBIE U MOJIEKYJISIpHbIE YpaBHEeHUs peakimid rugpoinsa coneid: KsPOs; NazSOs;
MIPOIIECCOB B pasnmuunbiX | ZnClo.

XUMHUYECKUX CUCTEMAX,
- COUCTAaTh TCOPHUIO U NPAKTUKY IJIsA
pCeICHNA MHKCHCPHLIX 3a/iayd

3. 3aKOHUUTH YpaBHEHHS PEaKIHii, HAMCAB UX B MOJICKYJIIPHON U MOHHOW (hopMax:
Al(OH)3 + NaOH —, K>CO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kaneiusa coaepxurcs 478,8 r Ca(OH),. [InotHocTh pacTBopa
1,14 r/mn. Paccumntaiite: ®(Ca(OH)2); Cwm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHS OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

K2Cr07 + FeSO4 + H2SO4 — , KMnOg4 + NaSO3 + H20 —.

6. Hammcatp SJIEKTPOHHBIE YpaBHEHHUS OJIJIEKTPOJHBIX MPOIECCOB, ypaBHEHUE CyMMapHOU
TOKOOOpa3yroleil peakuuu, BoIYUCIUTh DJIC ranbBaHMUECKOTO 3JIEMEHTA, €CJIM KOHIIEHTPAIUH
MIOHOB MeTaIoB paBHbL: [Mn?*]=0,01 moms/m, [Au*]=0,1 Moms/m.

7. 3aKOHYUTH YPaBHECHHSI pEaKIi, HAITMCAB UX B MOJICKYJISIPHOM U HOHHOM (popMax:

NH;OH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + NaxSO4 —.

8. HammcaTh ypaBHEHHUS peakiuii THAPOJM3a B MoJIeKyIsipHoM U noHHOM Buze: Al2(SOs)s3, KCI,
Na2S0Os.

9. Hammcarb »NEeKTpOHHBIE YpaBHEHHUS OJIIEKTPOJHBIX MPOIECCOB, ypaBHEHHUE CyMMapHOU
TOKOOOpa3yromelt peaknuu, BeIYHCIUTh DJ[C rajmbBaHHUYECKOTO 3JIEMEHTA, €CJIM KOHIICHTPAINH
MIOHOB METAIIOB paBHbI: [Zn?*]=0,01 mons/m, [Cu*]=1,0 Mons/m.

10. Cynbdat amomunus maccoit 36,4 r pactBopwiu B 100 T Boabl. [ITOTHOCTH MOTYy4€HHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO04)3); Cm; Cox; Cm; N(Al2(SO4)3) 1 N (H20); T.

11. Hanucath »1EKTPOHHBIE YpPAaBHEHUS OHJIEKTPOAHBIX MPOLECCOB, YPaBHEHUE CYMMapHOM
TOK0OOpa3yromet peakuuu, BerYucIuTh DJIC ranpbBaHHMUYECKOTrO SIEMEHTA, €CJIM KOHIICHTPAINH
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FIOHOB MeTaIoB paBHEL: [Mn?*]=0,01 moms/m1, [Ag*]=1,0 Moms/m.

12. 3akOHYHUTH ypaBHEHUS PEaKIMii, HAIMCAB UX B MOJICKYJISIPHOM ¥ HOHHOM BUJIE:
MnS + H,SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TepMOAMHAMUYECKYIO BO3MOKHOCTh IpoTekaHus peakiuun CaOw) + 2 Cw) =
= CaCs (x) + COq), AHr = 460 x>k mpu cTaHIApTHBIX yCIOBUAX. PaccunTaiite TeMepatypy Hadaia
peakuuu, ecmu S(Ca0)=38 [Ix/mons'K; S(C)=6 [Ix/monsK; S(CaCy)= 70 J[x/mons K;
S(CO)=197 dx/mons-K.

14. CocTtaBbTe ypaBHEHUS! OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA:

KMnO4 + NaNO; + H2SO4 —, Cr2(SO4)3 + Brz + NaOH —.

15. Onpenenure TEPMOAMHAMHYECKYIO BO3MOXKHOCTB npoTekanus peakimu 2 Cly ¢y + 2 H2O(p
=4 HCly + Oz (), AHr = 115,6 x/I)x mpu cTaHZapTHBIX YCIOBHsX. PaccuuTaiite TemmepaTrypy
Havasa peakuuu, eciau S(Cl2)=223 Jx/monb-K; S(H20)=189 Jxx/monb K; S(HCl)= 187 Ix/momnsK;
S(02)=205 JIx/moab-K.

16. Harucate ypaBHEHHs peakuuii ruaposin3a B MosieKysipHoM u nonHoM Buze: CrClz, NaNOg,
K2COa.

17. CocTaBbTe ypaBHEHUS! OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINNA:

K2Cr07 + NaS03 + H2SO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omorenHass peakuusi mporekaeT mo ypaBHeHuro Hx ) + |2 ) = 2 HlIy). Havanenas
KOHIIEHTpanus Bojopoaa 2,1 Monw/m, moma 1,5 Monw/i. Bo CKOJBKO pa3 M3MEHUTCS CKOPOCTH
peakiuu, korja npopearupyet 30% Bogopona?

19. B 640 mn Boasl pactBopuin 160 1 xnopuna xene3a (I1I). [ImoTHOCTH MoMydyeHHOTO pacTBOpa
1,032 r/mi. Paccuwnraiite: o(FeClz); Cwm; Cox; Cm; N(FeCls) u N (H20); T.

20. Onpenenure TEPMOAMHAMHUYECKYI0 BO3MOXKHOCTH MpoTekaHus peakiuu CSy o +3 Oxn=
=CO; (n + 2 SO2 (1), AHr = -1075 x/Ix mpu cTaHAapTHBIX ycloBHAX. PaccuuTaiite TemmnepaTtypy
Hadaia peakiun, eciu S(CS2)=151 Jx/monb-K; S(02)=205 Txx/monb - K; S(CO2)= 213 JIx/Monb K;
S(S02)=248 JTxx/monb-K.

21. Peakuus uner mo ypaBHeHMio: 2 Hx ) + S» ) = 2 H2Sq). HauvanbHas xoHueHTpanus
BOJIOpOJa 2 MOJIb/J, cepsl 1,5 Momb/n. OnpenenuTe BO CKOIBKO pa3 U3MEHUTCS] CKOPOCTh PEaKIUH K
MOMEHTY, Korja npopearupyet 0,7 Monb/1 Bogopoaa?

22. Onpenenute TEPMOAMHAMUYECKYIO BO3MOKHOCTD MPOTEKAaHUs peakuuu 2 ZnS ) + 3 Oy =
=2 2n0 ) + 2 SO2 (1), AHr = -890 x/[>k npu cTaHAapTHBIX YCJIOBUX. Paccunraiite TemnepaTtypy
Havasa peakuuu, eciu S(ZnS)=58 JIx/monb K; S(02)=205 Ix/mons K; S(ZnO)= 44 JTx/mons K;
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S(S02)=248 JTxx/monb-K.

23. HauanpHble KOHIIEHTPAIIMU UCXOAHBIX BemlecTB B peakiuu: 2 SOs ) + Oz ) = 2 SO3 () 611N
paBssl 1,8 Mons/n SOz u 2,4 Momw/m O2. Bo CKOIBKO pa3 M3MEHHUTCS] CKOPOCTh PEaKIHA K MOMEHTY,
koraa npopearupyert 0,8 momnb/n SO2?

24. B pactBope oprtodocdopHoii kuciaorel maccod 1200 r m mmotHocthio 1,153 r/mn
conepxkutcs 312 r HsPO4. Paccunraiite: w(H3PO4); Cv; Cow; Cmy; N(H3PO4) 1 N (H20); T.

Brnanets - HaBBIKAMU IPUMEHEHHS OCHOBHBIX Ilpumepnsvle npakmuueckue 3a0anus:

XAMUYECKHUX 3aKOHOB B
npodeccruoHaNbHON 1eATeIHbHOCTH,

- MIPAKTHICCKIMH HaBBIKAMH
TEOPETUIECKOTO 31
IKCIIEPUMEHTAIILHOTO HUCCIICIOBAHUS
B 00JIaCTH XUMUH

1. dmst peakruu CHa () + CO2 () = 2 CO () + 2 Hz () onpenenute BO3MOXHOE HAINpaBIICHUE
CaMOTIPOM3BOJILHOTO TEUYEHHS] PEaKlWU MPU CTAHJAPTHBIX YCIOBHSIX W mpu  Temmeparype T
=927°C, ecnm TeroBoii A3QQEKT peaKIMy 10 3aJaHHON TEeMIIEpaTyphl He M3MEHHTCS. YKaKHTe: a)
BBIJICTISICTCS. WJIM TIOTJIONIACTCS] PHEPrUs B XOJ€ peakiuu; 0) MPUYMHY HaWJEHHOTO W3MEHEHUS
sHTponuu. Paccuuraiite TemnepaTypy Hadaja peakiyu.

2. Beipa3uTe depe3 KOHIEHTPAIUHA PEareéHTOB KOHCTAHThI PABHOBECHS CIICAYIOIIUX PEaKIUn
Noey + 3 Hay = 2 NH3), AH = -92,2 xJIx. Ykaxure HalpaBlIeHHE CMEIIECHUS XUMHUYECKOTO
paBHOBECHS 3TUX PEAKIUU: a) MPU MOHWKCHUH TEMIIEPATYPHI, €CITU JIaBIICHUE TIOCTOSIHHO; 0) mpH
MOBBILICHUH JABJICHHUS, €CIM TeMIIepaTypa MOCTOSHHA.

3. CKOJBKO MWIIHIUTPOB 96%-HOTO pacTBOpa CEpHOW KHUCIOTHI C IJIOTHOCTHIO 1,84 r/mMi
noTpeOyeTtcs s npurorosieHus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyronmx cojeit moasepratorcs ruaponusy: NaxSiOs. Cu(NOs).. KBr?
CocTaBbTe HMOHHBIE W MOJIEKYJISIPHBIE YpaBHEHHUs THAPOIM3a COOTBETCTBYIOIIUX cojeill. Kakoe
3Hauenue pH (< wim> 7) UMEI0T pacTBOPHI AITUX COJIECH?

5. 301 THApPOKCHAA MarHUs noiaydeH nmytem cmermmBanusg 0,02 m 0,011, pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsig 4acTUI] TOTYYSHHOTO 30715 W HAIUIIATE
dbopMyIy €ero MHUIIEIUIHI.

6. PaccunraiiTe 37EKTPOABIDKYIIYIO CHIY M ONpEENIUTe HANpaBICHUE CaMOIPOU3BOJILHOTO
MPOTEKAaHUsl PEaKIUU TPU CTAHAAPTHBIX YCIOBUAX, HCIONB3yS 3HAYEHHUS OKHCIUTEIHHO-
BOCCTaHOBUTENBHBIX MOoTeHIMamoB HJ + H3POs — Jo + H3PO3z + H20.

7. TlpuBenute cXembl SIEKTPOAHBIX MPOIIECCOB M MOJEKYISPHBIE ypaBHEHUS pEaKlUH,
NPOTEKAIOIINX TP AMEKTPOXUMHUYECKOI Koppo3un ramsBanomnapbl Co/Ni: a) B kucioli cpene; 0) Bo
BIXXHOM Bo3ayxe. Ompenennte yObUTh Macchl aHOAA MPU KOPPO3UU B KUCJOU cpenae 3a 20 MuH,
€CJIM CKOpOCTh Koppo3uu coctapmiia 0,01 r/4.

8. CocTaBbTe JEKTPOHHO-UOHHBIE YPaBHEHUS DIIEKTPOIHBIX MPOIECCOB (aHOJ MHEPTHBIN) U
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MOJICKYJISIPHOE YPAaBHCHHE PEAKIIUH, POUCXOISAIICH MpH dekTpoiu3e pactBopa CoSOys,
Beruuciure pakTruyeckoe KOJIUYECTBO METAJIA, MOJIyYEHHOTO Ha KaTOo/Ie TIPU JICKTPOIIU3E
Co(NO3)2, ecitu 351eKTPOIIH3 MPOBOAMIM B TeueHHH | 4. Bbixoa MeTasuia mo Toky coctaBui 85%.
YKaXuTe BO3MOXHBIC TPUUUHBI YMEHBIIIEHUS BBIX0/Ia METaJJIa IO CPABHEHHIO C PACUETHBIM.




6) HOpfl}IOK MMPOBEACHUHA HpOMe)KyTO‘lHOﬁ aTTeCTallMi, MMOKa3aTC/IM U KPUTEPUH ONCHUBAHUSA

[IpomexyTouHasi aTTecTanysl MO IUCHHUILIHHE «XHWMHS» BKIIOYAET TEOPETHUYECKHE BOIPOCHI,
MO3BOJIAIOIIUC OLCHUTH YPOBCHL YCBOCHUA O6y‘-IaIOH_[I/IMI/IC$I 3HaHI/II>'I, U TPAKTHUYCCKUC 3aJlaHus,
BBISIBIISIFOLIME CTETICHb COPMUPOBAHHOCTH YMCHUH ¥ BIIaJICHUH, TPOBOIUTCS B (hOopMe 3K3aMeHa.

DK3aMeH M0 JaHHOM TUCIMIUIMHE IPOBOJUTCS B YCTHOU (hOpMeE 10 IK3aMEHALMOHHBIM OHIIETaM,
KaXXIbI U3 KOTOPBIX BKJIFOYAET 2 TEOPETUUECKUX BOTIPOCA U OHO MPAKTHUECKOE 3a/IaHUE.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA
— Ha OICHKY «OTJHYHO» (5 0amioB) — o0OydYarouuiics JIEMOHCTPUPYET BBICOKHI YPOBCHb
c(OpPMUPOBAHHOCTH KOMIICTEHITUH, BCECTOPOHHEE, CUCTEMATHUECKOe M IIyOOKOe 3HaHWE Y4eOHOTO
MaTepuasia, CBOOOJIHO BBIMOJHSACT MPAKTUYCCKHE 3aJ[aHus, CBOOOJHO OIEPHPYET 3HAHUSIMH,
YMCHUSAMHU, IPUMCHACT UX B CUTyallUAX HOBBIIIEHHON CIIOKHOCTH.

— Ha OIEHKYy «xopomo» (4 Oamia) — oOydarouuiics JEMOHCTPUPYET CpPEIHHH YpPOBEHb
C(bOpMI/IpOBaHHOCTI/I KOMHCTGHHHﬁI OCHOBHBIC 3HaHUA, YMCHHUA OCBOCHBI, HO JOITYCKAIOTCs
HE3HAYUTEIIbHBIC OINMOKW, HETOYHOCTH, 3aTPYIHEHHS IMPU AHATUTHYCCKUX ONepaIisIX, MepeHoce
3HAHUU U YMGHI/If/'I Ha HOBLIC, HCCTAHAAPTHBIC CUTYalluU.

— Ha OICHKY «y/IOBJIETBOPUTEIbHO» (3 0asia) — 00yJaromuiics IEMOHCTPUPYET MOPOTOBBIN YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHLIUNA: B XOJA€ KOHTPOJIbHBIX MEPOINPHUATHH JOIMYCKAIOTCA OLIMOKH,
MPOSIBIISIETCS OTCYTCTBUE OTACNbHBIX 3HAHUN, YMEHHMIA, HABBIKOB, OOYYAIOIIMICS HWCIBITHIBACT
SHAYUTCJIBHBIC 3aTPYAHCHUA MPHU OIICPUPOBAHUUN 3HAHUAMU N YMCHUSAMU IIPU UX MEPEHOCEC HA HOBLIC
CUTYaIUH.

— Ha OIICHKY «HEY/0BJIeTBOPUTEILHO» (2 0amia) — o0yJaronuiicss IeMOHCTPUPYET 3HAHUS HEe Oolee
20% TeopeTHYeCKOro MmaTepuana, JAOMyCKaeT CYIIeCTBEHHbIE OIIMOKH, HE MOMET TIOKa3aTh
HHTCJUICKTYAJIbHBIC HABBIKH PCIICHUA IMPOCTHIX 3aa4.

— Ha OLIEHKY «HeYJOBJIeTBOpPUTEJAbHO» (1 Oamn) — oOywaromuiicss He MOXKET MOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOM3BCACHUA U 00BSICHEHNS I/IH(l)OpMaHI/II/I, HE MOXCT IIOKa3aTb HHTCIIJICKTYAaJIbHBEIC
HABBIKU PEIIeHU MPOCTHIX 3a/1ay.

8. YueOHO-MeTOANMYeCKOe U HH(POPMALINOHHOE 00ecTedyeHue U CHUIIMHBI

a) OcHoBHas1 JIuTepaTypa:

1. OcuoBbl xumuu: yueonuk / B.I'. IBanos, O.H. I'ea. - M.: KYPC: HUL] UHOPA-M, 2014.-
560c.: - (Beicmee oOpasoBanme: bakamaBpuar). - ISBN  978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oOpamenus: 25.09.2020). - Tekcr:
3JIEKTPOHHBIMN.

2. Komnsima, JI. I'. Xumus : yue6Hoe nocobue / JI. I'. Konsna, JI. I'. Tapactok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (mara obpaweHus: 25.09.2020). - MakpooOBEKT. - TEKCT : 3JIeKTPOHHBIN. - CBeeHUS
noctymnHbl Takxke Ha CD-ROM.

0) JonmosiHuTEIbHAS JIUTEPATYPA:

1. Mensuuk, H. JI. PactBopsr : mpaktukym / H. JI. Mensnauk, D. P. Mymmna, O. A.
Muiypuna ; MarauToropckuii roc. texunueckui yH-T uM. I'. WM. HocoBa. - Marautoropck : MI'TY
um. I'. WM. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ Tturyn. odkpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mata obpamenus: 25.09.2020). - MakpooObekT. - TeKcT : AIEKTPOHHBIN. -
Ceenenus poctymHsl Takke Ha CD-ROM.

B) MeToanueckne ykazaHusi:

1. Mumypuna, O.A. DHepreTuka XMMHUYECKHUX IPOILIECCOB: METOJMYECKHE YyKa3aHUs K
nabopaTopHbIM paboTaM MO JUCHMIUIMHE «XHUMUSA» A OOYdYaloUIMXCs BCEX HaIpaBlIeHUH
MOJTOTOBKH U CHEHAIbHOCTEN JHEBHOH Ppopmbl 00ydenus / O.A. Mumrypuaa; MarHUTOrOpCKui TOC.
TexHuueckuid yH-T uM. I'. . HocoBa. — Marnuroropck : MI'TY um. I'. 1. Hocosa, 2016. — 11 c. —


http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true

TekcT : HemoCpeICTBEHHBIN.

2. Komsanma, JILI. Xwumudeckas TEepMOJUHAMHKA: METOJIMYECKHE  YKa3aHUS Ui
CaMOCTOSITENIbHOM paboThl MO JUCHUIUIUHE «XUMHS» Ui OOyYaromMXCs BCEX HaIlpaBICHUN
MOJATOTOBKM M crnenuaigbHocTel Bcex (opm oOywenus / JLI'. Komsma; Marauroropckuii roc.
texunueckui yH-T uM. I'. . HocoBa. — Maruuroropck : MI'TY um. I'. 1. Hocosa, 2020. — 18 c. —
TekcT : HenmoCpeACTBEHHBIM.

3. Komsina, JI.I'. CkopoCTh XMMUYECKUX PEAKIM M XUMHUYECKOE paBHOBECHE: MeTOINUYECKHE
yKa3aHUs K JIa0OpaTopHbIM paboTaM MO AUCHUILTNHE «XHUMHUS» TSI 00yJarOIUXCsl BCEX HANPaBICHUN
MMOATOTOBKH U criennaibHOCcTel Beex ¢popm oOyuenus / JI.I'. Komsaa, E.B. Tapaciok; Marauroropckuit
roc. rexuuueckuil yH-T uM. I'. . HocoBa. — Maruutoropck : MI'TVY um. I'. 1. Hocoga, 2020. -8 c. —
TekcrT : HenocpeACTBEHHBIN.

4. PonuonoBa, H.M. Xumnueckass kuHeTMka. XHMHUYECKOE pPABHOBECHE: METOJUYECKHE
YKa3aHUg [UJIsI CaMOCTOSITENIbHOM paboThl MO AMCHUIUIMHE «XUMHUS» s 00ydarommuxcs BcCeX
HANpaBJICHUH TMOATOTOBKM M CHEIHalbHOCTe Bcex ¢opm obyuenus / H.W. Pommonoma, A.IL
[lonomapeB; Marautoropckuii roc. Texunueckui yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY
uM. I'. Y. Hocoga, 2020. — 20 c. — TekcT : HenocpeACTBEHHBIH.

5. Uymposa, JI.B. PacTtBophl: MeTtoamueckass pa3zpaboTka K mabopaTopHbIM paboTam 1o
JUCHUIUIMHE «XUMHS» I 00y4arolMXcsl BCeX HalpaBiICHUHM MOATOTOBKU U CIELMAIbHOCTEH BCEX
¢dopm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuToropckuii roc. TeXHuueckuit yu-t um. I'. W.
Hocosa. — Marauroropck : MI'TY um. I'. W. Hocosa, 2020. — 41 c. — TekcT : HeocpeICTBEHHBIM.

6. Uynpoma, JI.B. PactBopbl: Meronuueckas pa3paboTKa K CaMOCTOSTEIbHON paboTe Mo
JUCHUIUIMHE «XUMHS» JIJI1 00y4arolMXcs MO BCEM HAIPABICHUSM MOATOTOBKH U CIIELUAIBHOCTAM
Bcex (opm obOyuenus / JI.B. Uymposa, 3.P. Mymnuna, O.A. Mumypuna; MarHuToropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marnuroropck : MI'TY um. I'. 1. Hocosa, 2017. — 26 c. —
TekcT : HernocpeCTBEHHBIN.

7. Komsima, JI.I'. Konouaaeie pacTBOpHI: METOIMYECKHE yKa3aHUs K J1abopaTopHOI paboTe 1o
TUCHUIUIMHE «XHUMUS» 711 00y4aromMXCsl 0 BCEM HAIpaBJICHUSIM MOATOTOBKU U CIIEHUAIBHOCTIM
Bcex (opm obyuenus / JI.I'. Konsina, JI.A. boawssin; MarHuTOrOpcKuii ToC. TEXHUYECKUA YH-T UM. [
. Hocosa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 9 c. — TekcT : HemoCcpeICTBEHHBIH.

8. Komsama, JL.I'. OKuCINTENTFHO-BOCCTAHOBUTENFHBIE PEAKIIMU: METOAMYECKUE YKa3aHUS K
nabopaTopHOi paboTe MO AUCHUILTUHE «XUMUS» IS 00Yy4aloLIMXCsl BCEX HANpPaBICHUN MOATOTOBKU
u crnenuanbHocTeil Bcex (opm oOyuenus / JL.I. Komsna, E.B. Tapaciok; Maruutoropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marnuroropck : MI'TY um. I'. 1. Hocosa, 2020. — 10 c. —
TekcT : HenocpeICTBEHHBIN.

9. Komsga, JIL.I. OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIUH M IJICKTPOXUMHUYECKHUE
MPOIIECCHI: METOAMYECKas pa3padOTKa K CaMOCTOSTEIBHOM paboTe st OOyJaromIuxcs IO BCEM
HaNpaBJICHUSAM TOATOTOBKU M CIIEIUATIBLHOCTIM Bcex (opm obyuyenus / JI.I'. Konsaa, E.B. Tapaciok,
2.P. Mynnuna; Marautoropckuii roc. Texuudeckuit yu-T um. I'. Y. HocoBa. — Marautoropck : MI'TY
uM. I'. 1. Hocoga, 2017. — 41 c. — TekcT : HenocpeACTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TPOILECCHl: METOAUYECKHE YyKa3aHUsI K
nabopaTopHOil paboTe MO AUCHUIUIMHE «XUMHUS» AN OOYydYaloUIMXCs IO BCEM HAMpPaBICHUSM
MOATOTOBKH M CIEIHAIBHOCTIM Bcex ¢opm oOyuenus / O.A. Mumypuna, H.U. Poamonosa;
Marnurtoropckuii roc. Texuudeckuii yH-T uM. I'. M. HocoBa. — Marauroropck : MI'TY um. I'. .
Hocoga, 2017. — 13 c. — TekcT : HenmocpeACTBEHHBIN.

r) [IlporpammHuoe odecnnevyenne u UHTepHeT-pecypcebl:

IIporpammHoe obecnieyeHue

Cpok nericTBus

Haumenosanue 110 No nmoroBopa
JIMLEH3UHA

MS Windows 7 Professional (st

J1-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)




MS Windows 7 Professional 1, 757 17 .1 27 06,2017 27.07.2018
(mst K1MaccoB)

MS Office 2007 Professional Ne 135 ot 17.09.2007 6eccpodHo
7Zip cB00OOIHO pactpocTpansemoe 110 OECCPOIHO
FAR Manager cB000THO pacupocTtpansemoe 10 0EeCCPOYHO

IIpodeccnonanbubie 6a3bl JaHHBIX 1 HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue kypca

Ccrlika

OnexTpoHHas 0a3a mepHoAMYecKHX u3maHwii East
View Information Services, OO0 «MUBUC»

https://dlib.eastview.com/

Hamnmonansnas
cuctema — Poccuiicknit
uutupoBanus (PYTHLL)

nH(POPMaLIMOHHO-aHATTU TUIECKas
HHJIEKC

nayunoro|URL: https://elibrary.ru/project_risc.asp

Scholar)

IouckoBas cuctema Axamemusi Google (Google

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

Nudopmanmonnas cucrema -

Enunoe
JIOCTyHa K MHGOPMAIIMOHHBIM pecypcam

OKHOIYRL: http://window.edu.ru/

®denepaibHOE  TOCYJApCTBEHHOE  OIOJIKETHOE

yYpexXIeHUE «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/
MPOMBIIIJIEHHON COOCTBEHHOCTHY

i(;i;?g;ﬁaﬁ Tocynapcreennas Gubmorexa. https://lwww.rsl.ru/ru/4readers/catalogues/

IT'."U. HocoBa

DOnekTpoHHBIe pecypcbl Oubmuoreku MI'TY um.

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

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne JUCIUILTUHbI

MaTepI/IaJ'IBHO'TeXHI/I‘IeCKOG obecrneueHue JUCHHIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHUe ayquTOpUN

OcHareHue ayJiuTopun

YyeOHBIC ayTUTOPUH IS
NPOBEACHUS 3aHATUH
JIEKIIMOHHOI0 THIIA

MynbpTUMEAUINHBIE CPEACTBA XPAHEHUS,
MpeACTaBICHUS UHPOPMAIIHU

neperayn u

YuyeOHble ayIUTOPUH T4
NpOBENCHUS 1abOPATOPHBIX
3aHATUM, TPYNIOBBIX U
WHAUBUYaIbHBIX KOHCYJIbTALUH,
TEKYLIET0 KOHTPOJIS U
MPOMEXKYTOYHOW aTTECTALUU

OO6opynoBaHwue J1JIs1 BHITIOJIHEHHSI JTAOOPATOPHBIX padoT,
XUMHYCCKad 1nocyaa, pCakTUBLI,
Harmsiiabie MaTepuaitbl: Ta0IHIBL, CXEMBI, TUIAKATHI.

Ilomemenus nus
CaMOCTOSITENILHON paboThI
o0ydJaromuxcs

maketom MS Office,
BBIXOZIOM B WHTEpHET W C JOCTYIIOM B DIIEKTPOHHYIO

[lepcoHasibHBIE  KOMIIBIOTEPBI €

WH(OPMAIIMOHHO-00Pa30BATEILHYIO CPEAY YHUBEPCUTETA

HOMCH_ICHI/ISI JJId XpaHCHUA U
PO HITAKTHIECKOTO 00CITy)KMBaHUS
y4eOHOro 0060py10BaHHA

Cremnaxu, celibl 115 XpaHeHHUs] yaeOHOro 000py10BaHU
NHCcTpyMEHTH AJs1 peMOHTa J1ab0paTOpHOTO
000pyI0OBaHMUS.




