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1. Ilean ocBOeHHS AU CIUILIMHBI

[lensiMu OCBOCHHSI TUCHUIUIMHBI «XUMUS» sBIsSeTCsS (opMupoBaHue (QyHIAMEHTATBHBIX
3HAaHUH B O00JACTM COBPEMEHHOM XHWMHH, BKIIOYAIOIIMX OCHOBHBIE IIOHSATHSA, 3aKOHBI U
3aKOHOMEPHOCTH, OIIMCHIBAIOLIME CBOWCTBA XWUMHUYECKHMX COECJAUHEHWW; pa3BUTHE HABBIKOB
CaMOCTOATEIIbHONH pa0OThl, HEOOXOAUMBIX Il MPUMEHEHHS XWMHUYECKMX 3HAHMK TNPH H3YYCHHUH
CIIELIMAJIBHBIX TUCLUIUIMH U JaJbHEUILEH TPAaKTUUECKON AEATEIbHOCTH.

2.MecTO0 AMCUMILIMHBI B CTPYKType 00pa3oBaTe/ibHOW MNPOrpaMMbl MOATOTOBKH
O0akajaBpa

Huctmmmaa b1.b.11 «Xumus» Bxoaut B 0a3oByro dacTh Onoka 1 oOpasoBarenbHON
IPOTPaMMBI.

Jlyis u3ydeHusl AUCIMILTUHBI HEOOXOIUMBI 3HAHUS, YMCHUS M BJIAJICHUS, CHOPMUPOBAHHEIC B
pe3yabTare TOJY4YeHHUs CpeaHero (MoJIHOro) oO0IIero oOpa3oBaHUS IO JUCIHMILIHHAM «XUMUS,
«Du3ukay, «MaTemMaTukay.

3HaHUS M YMEHUSl CTYJACHTOB, TOJYYCHHBIC TPU W3YYCHHHM JAHHON TUCIMIUIMHBI OYyIyT
HEOOXOMUMBI WM TPU  JajbHEWIIEM W3y4YeHWH TaKUX JHCHUIUIMH, Kak «be3omacHoCTh
KHU3HENEATCIBHOCTHY, «MeTaJuIndeckrue  KOHCTPYKIHHu», <«OKelne300eTOHHbIE M KaMEHHBIC
KOHCTPYKIIUN», « KOHCTPYKITNH U3 IepeBa U IJIaCTMACC.

3 Komnerennuu odyuarmerocsi, gopMmupyembie B pe3y/ibTaTe 0CBOCHHS AUCHMILIMHBI U
IUIAHMPYeMble pPe3yJIbTaThl 00y4eHust

B pe3ynbrate 0cBOSHHS IUCHUIUTHHBI «XUMUS» 00yYarouiics TOKeH 00IaaaTh Ciaeayromei
KOMIIETEHIIUEH:

CTpyKTypHBIH 3JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHIIUH

OIIK-6

MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUHBIX JUCLMILIMH B IPOPECCHOHATBHON
JeATEIbHOCTH, IPUMEHEHUEM METOI0OB MaTEMAaTUYECKOI0 aHAIN3a U MAaTEMaTU4YECKOro
(KOMITBIOTEPHOT0) MOJIETUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO UCCIIEI0BAHUS

3HaTh - OCHOBHBIC XUMHYCCKUEC ITOHATHS, ITOJIOXKCHUS U 3aKOHBI,

- METOJIbl XUMUYECKOTO U (PU3UKO-XUMHUYECKOTO aHAIM3a BEIIEeCTB U
00BEKTOB OKPYKAIOIIEH CPEIbI;

- COBPEMEHHBIEC HAMIPABJICHUSI PA3BUTHUS HAYYHBIX TEOPHId, METOIBI
TEOPETUICCKOTO U IKCIIEPHUMEHTAIHLHOTO UCCIICIOBAHUS.

YMmeTh - pelath pacueTHbIE 33141 TPUMEHUTEIHHO K MaTepUaty MporpaMMei;
- p€iaaTh paCuYCTHBIC 3aJa4r IIPAKTUYCCKOT'O co;lepmaHm[;

- MPOTHO3UPOBATH BO3MOKHOCTH NMPOTEKAHUS CaMOTIPON3BOJIBHBIX
IMPONECCOB B PA3JIMYHBIX XUMHUYCCKUX CUCTEMAX.

Bnagets - HaBBIKaMHU TPUMEHEHUSI OCHOBHBIX XMMHYECKHUX 3aKOHOB B
po¢eCCUOHATBHON NEATETHHOCTH,

- IPAKTUYECKUMU HaBBIKAMU TEOPETHUYECKOTO U IKCIIEPUMEHTAIBHOTO
HCCIIEIOBAHUS B 00J1aCTH XUMHH;

- METO/IaMHU UCCIICIOBAHUS U CITIOCOOHOCTHIO OOBSCHSTH €r0 Pe3yIbTaThl
MIPUMEHHUTEIHHO K MPo(ecCHOHAIBHOMN 1eITeIbHOCTH

OIIK-7
CIOCOOHOCTBIO BBIIBUTH E€CTECTBEHHOHAYYHYIO CYIIHOCTH HPOOJEM, BO3HHUKAIOIIMX B XOJ€
npoeCCHOHATLHON JAEATENbHOCTH, NPUBJIEYb HUX JUIS PEIIEHUS COOTBETCTBYIOUIMH (PHU3HKO-




MaTeMaTUYECKUH armnapar

3HaThb

CHOCOOHOCTBIO BBISIBUTH €CTECTBEHHOHAYUHYIO CYITHOCTh MPOOIIEM,
BO3HHUKAIOIIKX B X0JI€ TPO(ECCUOHATILHON AEATEIbHOCTH, IPUBIICYb UX
JUIsl PEUICHUs] COOTBETCTBYIONINH (DU3MKO-MaTeMaTHYECKUI armapaT

YMeTn

- peaTth paCYCTHLIC 3aJa49d IIPUMCHUTCIIbHO K MaTCpUaly IIporpaMmBbl,

- HPOTrHO3HUPOBATH BO3MOXKHOCTL IIPOTCKAHUA CAMOIIPOU3BOJIBHBIX
IIPOLECCOB B pa3JIMYHBIX XUMHUUYECCKUX CUCTEMAX,
- COYCTATb TCOPUIO U MPAKTUKY JJId PCHICHUA MHKXCHCPHBIX 3a1a4

Bnanets

- HaBBIKAMH TPUMCHCHUS
npodeccCHoHATEHOM 1A TEIILHOCTH,
- IPAKTUYECKUMH HaBBIKAMH TEOPETHYECKOTO W IKCIEPUMEHTAIBHOTO
HCCICAOBaHUS B 00JaCTH XHMUH,
COOTBETCTBYIOIIHNH (PU3MKO — MATEMAaTUYECKHUI armapar

OCHOBHBIX XHMHWYCCKHUX

3aKOHOB B

MMPpUBJICKAA I UX PCHICHUA

4. CTpyKTypa M coaepKaHue THUCHHUILINHBI

OO11ast TPYI0EMKOCTh JUCIUILTAHBI COCTABIISET 2 3a4E€THBIX CUHMIIBI 72 aKaJl. yaca:
— KOHTaKTHast pabota — 34,95 akan. gaca:
— ayaurtopHas — 34 akaj. 4aca;
— BHeayautopHas — 0,95 akan. Jaca;
— caMocTosTenbHas padota — 37,05 akaj. yaca;
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1. XumMnueckas 1 6 6/41 6 |- odpopmieHHe oT4eTa 1O | 3amuTa OIIK-6
TEPMOJUHAMHUKA 1m1abOpaTOPHOH paboTe; | jaGoparopHoit  |-3yB
- PEIICHUE JIOMAIIHETO | a6y OIIK-7
o 1-
sapamas Ne 1 Homainee -3yB
- CAMOCTOSITEIILHOE
o 3agaHue Ne 1.
U3ydeHue yueOHO! 1 T
HAyYHOU JTUTEPaTyPHI. CCTUPOBAHMC.
2. XuMuueckas 1 4 4 6 |- opopmieHue oTueTa 1o |3anuTa OIIK-6
KHHETHKA 11abopaToOpHOit paboTe;  |jaGopaTopHoil  |-3yB
- PEIICHUE JIOMAIIHETO | paGory. OIIK-7
3amanus Ne 2; JlomarrHee -3yB
-CaMOCTOSITEIILHOE
- 3agaHue Ne 2.
U3y4eHue yueOHO! 1 T
HAYYHOU JTUTEPATYPHI. CCTUPOBAHHC.
3. PacTBOphI 1 8 &/41 6 |- opopmieHue oTuera 1o 3amuTa OIIK-6
Ha60paTOpHOI/I pa6OTe; HaﬁopaTopHof/'I -3yB
- PEIICHUE JIOMAIHETO | yaGorey OIIK-7
3amanns Ne 3; JloMarmHee -3yB
-CaMOCTOSITEIILHOE
i’ 3aganue Ne 3.
U3YyYEeHUE yUeOHOU U -
HAYYHOM JIMTEPaTypBHL. CCTHpOBAHHC.
4. JlucrepcHble 1| 4 4 6 |- opopmienue oryera 1o 3amwura OIIK-6
CHCTEMBI nmabopaTopHoii paboTe; | jaGoparopHoit  |-3yB
-CaMOCTOSITEIILHOE paGoTEI OIIK-7
U3y CHHC y4eOHOH 1 TectupoBanue. |-3YB
HAaY4YHOU JIUTEPATYPHI.
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5. OkuCIUTENbHO- 1) 4 421 6 3amura OIIK-6
BOCCTaHOBUTEJIbHBIE - Oq’OPMHeHH? OTICTa IIO | ragopaTropHOl  |-3yB
nporecch 1abopaTopHOii padore; PaBOTHL. OIIK-7
- peIlIeHHE JTOMAITHETO Tomamsee -3yB
3amanus Ne 4; No 4
-CaMOCTOSITEIIbHOE Sa/latue A2 4.
M3yueHHe yUeOHOH u |1 CCTHPOBAHHE.
HAyYHOU JIUTEPATYPHI.
6. 1 8 8/41 | 7,05 |- odpopmiieHHe OTUETA IO | 3amuTa OIIK-6
DNEeKTPOXUMHUYECKUE 11abopaToOpHOit paboTe;  |jaGopaTopHoii  |-3yB
CHCTEMBI ) pemem&; HSOMaIHHero padoTEL OIIK-7
o & -
3afanud 18 O, Homainee -3YyB
-CaMOCTOSITEIIbHOE
o 3agaHue Ne 5.
U3y4YeHUE yYeOHOU U T
HAYYHOI JIMTEPaTYPBL. CCTHPOBAHNC.
HUroro no 1| 34 (34/141|37,05 3auer
AUCHUILINHE:
5. O6pa3oBare/ibHbIe U HH(POPMALIMOHHBIE TEXHOJIOTHH
B mpomecce nmpenojmaBaHus —JAUCHUIUIMHBI  «XUMHUS»  TPUMEHSICTCS  TPATUIIMOHHAS

nH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHAS! 00pa30BaTeIbHbIE TEXHOIOTHH.

Jlexuuu mpoxoAsAT Kak B HMH(OpPMAMOHHOW (opme, rae MMeeT MECTO IOCIEI0BaTEIbHOE
W3JI0KEHUE MaTepuasia B AUCHUIUIMHAPHOW JIOTMKE, OCYIIECTBIISIEMOE IPEUMYLIECTBEHHO
BEepOANBHBIMH CPEJICTBAMH, TaK U B (popme JeKIuii-0eceIbl Uian Iuanora ¢ ayauTOpueu, JeKIui ¢
MPUMEHEHUEM JJIEMEHTOB «MO3TOBOW aTakuy», JEKUMU-KOHCYJIbTAlUW, TJI€ TEOPETUUYECKUI
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJIsi CAaMOCTOSATEIbHOIO U3YYEeHHUSI, ISl IOATOTOBKH BOIIPOCOB
JEKTOPY, TAKUM 00pa3oM, JEKIUs TPOXOJUT MO THITY BOPOCHI-OTBETHI-TUCKYCCHS.

[TomuMO 53TOro B JEKUMHU MOTYT HCIOJIb30BAaThCS 3JIEMEHTHI MPOOJEMHOTO H3JI0KEHHUS.
[IpoGnemHas JeKIusl HAYMHAETCS ¢ BOIIPOCOB, C TOCTAHOBKH MPOOJIEMBI, KOTOPYIO B XOJI€ M3JI0KEHUS
MaTepuana HeoOXOAUMO pemuTh. Takas JeKuusi MpeacTaBiseT coOON 3aHATHE, IMpeJroJiararoiiee
WHULIMMPOBAHHOE TIpEenojaBaTeIeM NPHUBJICYCHUE ayJAUTOPUU K PEUIEHUI0 KPYMHOW Hay4dHOU
npoOJieMbl, pPacKpbIBa€T BO3MOXKHbIE IIYTH €€ peIIeHUs, IO0Ka3blBaeT TEOPETHUUECKYI0 U
MPaKTUYECKYI0 3HAYMMOCTh AOCTIKeHUWH. Ha mpoOmeMHO# NeKiuu HOBOE 3HAHHME BBOJHUTCS Kak
HeusBecTHoe JJig oOyyatonuxcs. [Tonydennas nndopmanus ycBauBaercst Kak JMYHOCTHOE OTKPBITHE
elle He U3BECTHOTO JUIsl ceOs 3HaHUS.

Oco0oe MecTo B mpolecce MpenojaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUH C
MCIOJIb30BaHUEM JIEMOHCTPAIMOHHOTO XUMHUYECKOTO JKCIIEPUMEHTa, KOTOPBIA MO3BOJISIET Hanboee
MOJTHO peaIn30BaTh METOJ] MPOOJEMHOT0 OOYy4YeHHsI dYepe3 TMOCTAaHOBKY IMpOOJeM C TOMOIIBIO
JIEMOHCTpAIMi SIBIICHUH, pEakuil WIu TporeccoB. Bo3MOXHO OOBEAMHEHHWE B JICKIIMOHHOM
M3JI0’KEHUHU MTPUEMOB MBICIIEHHOTO M PeaibHOro 3KCIIEPUMEHTA, YTO JIa€T BOZMOXKHOCTH (DOPMUPOBATH
3HaHUS 0oJiee BBICOKOU cTerneHu 0000IIEHHOCTH.

Hns  peanuzanum  WHPOPMAITMOHHO-KOMMYHHKAIIMOHHOMN

00pa3oBaTeNbHOM  TEXHOJOTHUHU



IPOBOJATCS JIEKIMM-BU3YyalIM3allMk, B XOJ€ KOTOPBIX H3JIOKEHHE TEOPETHYECKOro MaTepualia
COIIPOBOXKAAETCS NIPE3CHTALUEH.

JIeKIIMOHHBIN MaTepua 3aKperuiieTcsl B Xo/ie JabopaTOpHbIX padoT, B X0/1€ KOTOPbIX ydeOHas
paboTa MPOBOAMUTCS C peEaJbHBIMH XHMHUYECKMMHU BemiecTBamMu. Ha mabopaTopHbIX paboTax
BBINOJIHAIOTCS TPYNIOBbIE WM WHAMBUIYyalbHbIE 3aJaHus 1O MpoiaeHHoW Teme. IlpoBeneHue
1abopaToOpHBIX padOT HEOOXOAUMO MPENBAPATH WHCTPYKTAXKEM IO MpaBuiaM O€30MacHO padoTHl B
XUMUYecKol Jsaboparopuu. OCHOBHBIM YCIOBHEM JIOIyCKa CTYAEHTOB K JlabopaTropHOW pabore
ABIISICTCA WX O0s3aTeNbHasi MOATOTOBKA K HEH C COCTAaBICHHEM TEOPETUYEeCKOro BBeaeHus. [lpu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHH MCIHOJIB3YETCS METOJ KOHTEKCTHOro OOy4YeHMs, KOTOpPBIH
MIO3BOJISIET YCBOUTh MaTepHall IyTeM BBIABICHUS CBS3eH MEXIy KOHKPETHBIM 3HAaHUEM U €ro
npuMeHeHneM. Kpome TOro, 1menecooO0pa3HO — HCIOJIB30BaTh  TEXHOJIOTHIO  KOJUJICKTHBHOTO
B3aUMOOOy4eHus: (mapHyro paboTy) Tpex BHIOB: CTaTHYecKas Iapa, JAUHAMU4YecKas Iapa,
BapHallMOHHAs 1apa; COBMENIAs €€ ¢ TEXHOJIOTHel MOAYIBHOTO 00yueHHs. BBINOIHUB SKCIEPUMEHT,
obyyaromuecst opMyJIHpYIOT 0000IEHHBIE BBIBO/IBI 110 CEPHU ONBITOB, UCIIOJIb3YS PUEMbl aHAJIOTUU
U CPaBHEHHUS.

CamocrosTenbHas padoTa 00y4aroUMXcs SBISETCS OAHUM U3 Hanbosee 3pPEeKTUBHBIX CPEACTB
pa3BuTHs ToTpeOHOCTH K OymymeMy camooOpasoBanuio. CaMmocTosTenbHas paboTa 00ydaromuxcs
BKJIIOYAeT B ce0si caMmble pa3HOOOpa3Hble (OpMbI yUeOHOH NeATENbHOCTH: BBIIOJHEHHE JAOMAIHUX
3aaHuid, 3aBepuieHne odopmieHus 1a00paTOPHBIX PadOT, MOATOTOBKA K NPAKTUKYMY, M3Y4YECHHE
OCHOBHOI'O U [IONOJIHUTEIBHOIO MaTepuayia M0 y4yeOHUKaM M IOCOOUSM, YTE€HHE M HpopaboTKa
HAay4yHOM JMTepaTypbl B OMOIMOTEKEe, HamucaHue pedepaToB U KypcoBBIX pabOT, MOJArOTOBKA K
KOJIJIOKBHYMaM, 3a4e€TaM, UTOTOBOM aTTECTaLUH.

CamocrosarenbHass pabora oOydJaroUmIMXcsi JOJDKHA OBITh HampaBlieHa Ha 3aKpeIUICHUs
TEOPETUYECKOI0 MaTepualla, U3J0XKEHHOro MpernojaBareieM, Ha IpopabdOTKy TeM, OTBEICHHBIX Ha
CaMOCTOSITENTPHOE M3YYEHHE, Ha IMOATOTOBKY K JIA0OPATOPHBIM 3aHATHSM, BBITOJHEHHE JOMAIITHHUX
3aJJaHUi U MOJTOTOBKY K PYOEKHOMY U 3aKJIIOUUTEILHOMY KOHTpOJ0. [ToMumo 3Toro, odyuaromuecs
MIPEJICTABIISIOT PE3YyIbTaThl CBOEH CaMOCTOSTENIbHOM pabOThI B BUJI€ IPE3EHTALINM.

CamocrosTenbHas padoTa 00yJaromuxcs 1o AUCUUIUINHE «XUMU» BKIIIOYAET pelleHue 3a1ay
U BBINOJHEHME 3a/JlaHui  PENpOJyKTUBHOIO XapakTepa IO aJIrOpUTMy, MPEAJIOKEHHOMY
IIpenojaBaTeeM.

[Tpu npoBeneHnN pyOEKHOTO U 3aKITIOUUTEIBHOIO KOHTPOJISI OCHOBHBIMU 33JjauaMu, CTOSIIIIUMHU
nepes MmpernojiaBaTeneM, SBISIOTCS: BbISIBICHHE CTENEHU MPaBHILHOCTH, 00beMa, INTyOuHBI 3HAHUH,
YMEHHM, HAaBBIKOB, IIOJIyUYEHHbIX TIPH U3YYEHHU Kypca HapsAy C BBIIBIEHHUEM CTENEHU
CaMOCTOSITEJIbHOCTH B IPUMEHEHHH TOJIyYEHHBIX 3HaHUM, YMEHUI U HaBBIKOB.

CoBpeMeHHbIE HMHTEPAKTUBHBIE CPEACTBAa MO3BOJIAIOT SKCIEPUMEHTHPOBATh C HOBBIMU
¢dopmamu koHTpossd. OOyyarompMmcsl MpeulararoTcs TECThl M 3aJayd B 3JIEKTPOHHOM BHJE, C
aBTOMATHU3HPOBAHHOW CHUCTEMOW MpoBEpKU. B oTiMume oT OOBIYHOTO TECTUPOBAHMS TaKOW CIOCOO
KOHTPOJIS ITO3BOJISIET CTYAEHTaM B JIF000€ BpeMsl IPOMTH TeCT, MpOaHaIM3UPOBATh OMIMOKHU M IPONTH
TECT BTOPUYHO.

B nononHeHnn k Kypcy «XuUMHM» OOydaroUIMiics MOXKET MPONTH B JAMCTAHIMOHHON (opme
oHnaH-kypc «Kak xumus o0bsSICHIET U U3MEHsET okpyxkatomui mupy». Kypc cocrout u3 10 nexumii.
Kypc nexkumii 1aér nepBOHa4agbHOE INPEACTABIEHUE O XUMUU U €€ POJIM B KU3HU 4YEJIOBEKa U
obmectBa. OH coCTOUT W3 NIBYX uacTei. [lepBas 3 HUX paccKa3bIBaeT O TOM, KaK XUMUS OOBICHSIET
OKPY)KAIOIIMKA MHUP: KaK YCTPOEHBI BEIIECTBA, MOYEMY M KaK UAYT XMMHUYECKHE DPEaKIMH, KaKue
BELIECTBA OINpPEAENAIOT CBOWCTBA KUBBIX cucTeM. BTopas dacTh MocBsIeHa MPUKIAIHBIM acleKTaM
XMMHU: OHA MOKa3bIBAET, KaK XUMHUS BIUSET HA KU3Hb OOILIECTBA U yIy4IIAET MOBCEAHEBHYIO KU3Hb
moneil. B Hell paccka3blBaeTCsl O LEHHBIX MPOJIYKTaX XUMUYECKOW MPOMBIIUIEHHOCTH, XUMUYECKIX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajax, HOBBIX BEIIECTBAaX, UCMOJIb3yeMbIX B OBITY,
COBPEMEHHBIX CTEKJIaX, MUTMEHTaX U Kpackax. ExxeHenenbHble 3aHATUSA OyIyT BKIIOYATh MPOCMOTP
TEMaTUYECKUX BUACOJIEKIMI U BBIIIOJHEHUE TECTOBBIX 3aJaHUM C aBTOMATU3MPOBAHHOW MPOBEPKOU
pe3yabTaTOB M TBOPYECKHX 3aJaHUi c mocienyromum oOcyxaeHuem Ha dopyme. Kypce sBisercs
001eo0pa3oBaTebHBIM, HE TPEOYeT CrIeUabHOM MOATOTOBKH U PACCUUTAH HA IIUPOKYIO aYAUTOPHUIO
cllyluaTesiel, B MepBYI0 ouepeb 00Y4arOIUXCsl HEXUMUUECKUX BY30B U (aKyJIbTETOB U JIIOJCH, yxke



MOJTYYMBIIUX BBICIIEE OOpa3oBaHWE, HO JKEJAIOIIMX OOJIbIIIE Y3HATh 00 OKPYKAIOIIEM MHUPE H
MTOBBICUTH CBOU OOIIIEHAYYHBIH YPOBEHB.
6. YueOHO-MeTOAUYeCKOE o0ecneueHre CAMOCTOSITeIbHOI Pad0ThI 00y4al0IMXCH

CamocrosarenbHass paboTa o0OydaroUIMXCs MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
MPOMCXOJUT Kak BO BpeMs JIaODOpaTOPHBIX 3aHATUN, TaK M HA IUJIAHOBBIX KOHCY/IbTALUAX, U Ha
BHEAYJAUTOPHYIO, IMPOHCXOJSIIYI0 BO BpeMsl MOJATOTOBKHM CTYACHTAMH OTYETOB IO JIAOOPaTOPHBIM
3aHATHUSIM U BBIIOJIHEHUSI IOMAITHUX 3aJaHUi.

AynuTopHas caMOCTOsATENbHAas paboTa OOYYarOIIMXCSA  IPEANoJiaraeT  MPOXOXKICHUE
TECTUPOBAHUS 110 KaXJIOMY pa3einy JUCIHUILUIMHBL. TeCThl BKIIOYAIOT TEOPSTHUECKUE U MTPAKTUICCKHE
3aJlaHusA, OTBETHl HAa KOTOpbIE TPEOYIOT TIIyOOKOro IOHMMAaHHS H3YYCHHOrO MaTepuaia. TecTsl
MMOCTPOCHBI €IMHOOOPA3HO: K KaXKIOMY BOIPOCY MpenaraeTcsi 4eThpe BapuUaHTa OTBETOB, CpPeIu
KOTOPBIX OJWH WM HECKOJBKO MpaBWIbHBIX. OOpaOoTKa pe3ysIbTaTOB OCYHIECTBISICTCS IyTeM
COIIOCTABJICHUS TMOJIYYCHHBIX PE3yJIbTATOB C ATAJOHHBIMH U MPOTEKAET OYeHb OBICTPO. MaKCHMaIbHOE
KOJIMYECTBO 0aJLIOB B Kax 101 Teme Kypca — 10.

Bapl/laHTbl TeMaTHYeCKHUX TeCTOBBIX 3aJaHui IJ19 TEKYHIEro KOHTPOJIsA
KOHTpOJ’IbHBIe BOIIPOCHI IO TEME «XuMHueckKas TEPMOAUHAMHUKA»

OCHOBBI XMMHUYECKOIN TEPMOJIMHAMUKHU: TOHSITHE CUCTEMBI, BU/bI CUCTEM.
TepmoauHaMudeckue napaMeTpbl U PYHKIIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

I[TepBblii 3aKOH TEPMOAMHAMUKU (BBIBOJ).

DHTANBNUA KaK (PYHKIUS COCTOSHUS CUCTEMBI. DHTANbBINS 00pa30BaHMs BELIECTBA.
TennoBoil 3¢ddexr xumuyeckol peakuuu. DakTopsl, BIMAOLIME Ha TemiaoBoil 3ddekt
XUMHYECKOW PEaKIUU.

7 Tepmoxumus. 3axoH ['ecca.

8.  CnencrBus u3 3akoHa 'ecca.

9.  DHrpomnus kak GyHKIHNS COCTOSHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuil 3aK0H TEPMOJIUHAMUKH.

12. Dueprus ['n60ca.

13. HanpasieHue caMOnpoU3BOIBHOIO MPOTEKAHUS XUMHUECKUX PEAKLINH.

SourwdE

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

XnMuyeckas KnHeTuka. CKOpoCcTh XMMUYECKOM pEAKIIMU U METO/IbI €€ PETYJINPOBAHMS.
BrusiHrEe KOHIIEHTpAIMH Ha CKOPOCTh XMMHYECKOM peaKIuu (3aKOH JEHCTBYIONIUX MaccC).
BnusiHue Temnepatypsl Ha CKOpOCTh XuMHueckor peakuuu. [Ipasuno Bant — Fodda.
Teopust aKTUBHBIX CTOJIKHOBEHH AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexoTHOro KOMILIEKCAa. DHEpreTudecKas JuarpaMmma.

Kpusast MakcBenna — bonbiimMana. DHepretuueckuit 6apbep.

Karanutrnueckue cucTeMBl.

BnusiHne katanusaTopa Ha CKOPOCTh XUMUYECKOW PEAKIUH.

0. T'OMOTeHHBII U TeTePOTEHHBII KaTaln3.

1. KonebarenbHble peakiuy.

12. Xwumuueckoe paBHOBecue. OOpaTuMbie M HEOOPATUMBIEC PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PABHOBECHS.

14. Cwmemenune xumudeckoro paBHoBecus. [Ipunnun Jle—Illarense.

15. BiusHMe KOHIEHTpALH, JABJICHUS U TEMIIEPATYPHI.

16. ®da3oBbie paBHOBECHS.

17. ®a3oBble 1uarpaMMsbl 111 OJHOKOMIIOHEHTHBIX CUCTEM.

RROoOo~NoO~WNE
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KonTposabHbie Bopockl 1o TeMe «PacTBopbDy

ITonsTue pactBopa. PactBopuMocTs BeniecTBa. PactBopumocTs rasa.

PactBoppl. CnocoObl BbIpakeHHsT KOHIEHTpPALMU pPacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTpAIYs, MOJISIpHAsE KOHIICHTPALMsl SKBUBAJICHTA, MOJIbHAS 10J1s1, TUTP).

KonnuratuBHbie cBOMCTBa pacTBOPOB. MeanbHbIi pacTBOp.

3akonsl Payns: I (ToHomerpuyeckuit) u 11 (30ymmnockonnaeckuii 1 KPHOCKOMTUIESCKH ).

OcMmoc. Ocmotnueckoe nasieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

HNonHast Teopust KUCIOT U OCHOBaHMI AppeHuyca. OCHOBHbIE NOHSTUS U TOJIOKEHUS TEOPUU
Appenuyca.

Juccoumanus KHUCIOT, OCHOBAaHMW M COJEH C TOYKM 3pPEHHUS HMOHHOW TeopuM AppeHuyca
(mpumepsl).

Crenenp auccoruanyu. CUIbHBIE U CIa0bIe AIEKTPOJIUTHI.

Hucconmanus cinabbix 25ekTponuToB. KoHcTanTa qucconuanuu.

3akoH pazdasieHuss OcTBagbia.

Peaknyi HOHHOTO OOMEHa MEXKTy JICKTPOIMTaMHU (Ha TIpUMEpe Peakiuii 00pa3oBaHus claboro
JIEKTPOJINTA, OCAJKa U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

HNonnoe npousseneHune Boabl. BonopoHbIN U THAPOKCUIIBHBIN MOKa3aTemu.

I'mpponus coneit. Tunel ruapoIn3a CoJeH.

KonuyecTBeHHbIE XapaKTEPUCTUKH MPOLECCa THIPOJIN3a.

®DakTOpPHI, BIUSIONIME HA MIPOIIECC TUIPOTU3A.

KOHTpOJ’[bHI)Ie BOITIPOCHI IO TEME «I[I/ICl'IepCHLIe CHUCTEMBI»

I'eTreporennsie cmecu. JlucnepcHbie CUCTEMBI.
HucnepcHocts. Kinaccudukanum qUcrepeHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco0bI nostyueHus KOJUTOUTHBIX PACTBOPOB.

CtpoeHure KOJTOUTHBIX YaCTHULL.

IIpaBuno ®dasguca — [leckosa.

Y CToNYMBOCTh KOJUIOUAHBIX cucTeM. CTaOuUIn3aTopshl.
Koarymsamus mmoduiabHbIX 1 TM0()OOHBIX KOJUIOUIOB.
CenumeHTAaIMs KOJUIOUIOB.

Koarynsauust KoJUIOuIHBIX paCTBOPOB JIEKTPOIUTAMH.
[TpaBuno llyneue — Napau. Koarynupytomas crnocoOHOCTb.
OnTuyeckue cBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DIIEKTPUYECKHUE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KoHTpoJibHBIE BONIPOCHI 10 TeMe
«OKHCINTENBHO-BOCCTAHOBHUTEIbHBIE POLECCHI»
OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHI.
OKHCINTEIFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BCIICCTB.
Baknelimme oKuCIUTENN U BOCCTAHOBUTEH.
TuIbI OKMCIUTETEHO-BOCCTAHOBUTENBHBIX PEAKITUN (TIPHIMEPHI).
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIM OTEHLINAI.
VYpaBuenue HepHcra.
CocraBiieHHE OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIUI.
HanpaBneHnue oKucIuTeNbHO-BOCCTAHOBUTENbHBIX PEAKLIUH.
KoHTpoJbHbIE BONIPOCHI 110 TeMe «JJIeKTPOXUMHYECKHEe CHCTeMbD»

OnexTpoxumuueckue cuctembl. Knaccudukanus s3JeKTpOXUMHUYECKUX MTPOLIECCOB.



2.  DIeKTpOXHUMHYECKHE MPOLECCHl, MPOTEKAIOLINE Ha IPaHULIE pa3/iesa «MEeTallll — pacTBOPY.

3 I"anpBannveckuii anemMeHT Jlanuais — Skoowu.

4.  DnexkTpoJBHXKYLIAs CHJIA TaJbBAHUYECKOTO JIEMEHTA.

5. H3mepeHue »3IIEKTPOJIHBIX MOTEHIHUAIOB. PAI CcTaHAAPTHBIX 3JIEKTPOAHBIX IOTEHLHUAJIOB.

CBolicTBa METAJJIOB B COOTBETCTBUU C MX MOJIOKEHUEM B PSIIy HAMPSIKCHUH.

Ypasuenue HepHcra.

DNEKTPOIN3 pacIjiaBoB U pacTBOpoB. KaToaHbie U aHOHBIE TIPOIECCHI.

OO0benuHeHHbll 3akoH Papazes. Beixoa no Toky.

Kopposus metannos. Knaccudukaius KOppo3UOHHBIX TPOLECCOB.

10. Xwumwudeckass KOppo3wus.

11. DOnextpoxumuueckas KOppo3us. AHOIHOE OKHMCIEHHE METaula U KaTOAHOE BOCCTAHOBJICHHE
OKHUCJIUTEJIS.

12. TIpumepsl KOPpO3UU B KUCIIOH Cpelie U aTMOC(EPHOI KOPPO3HH.

13. CxopocTb KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammTHBIC TOKPHITHS.

16. DNEeKTpPOXMMHYECKUE CTIOCOOBI 3aIUTHI OT KOPPO3UH METAJIOB.

17. Xwumuueckue UCTOYHUKHU TOKa. ['allbBaHMUYECKUIN HIIEMEHT.

18. Xwumudeckue UCTOYHUKU TOKA. AKKYMYJISITOPBIL.

19. Xwumuueckue UCTOYHUKU TOKA. TOMIIMBHBIE 3JIEMEHTHI.

BapuaHThI TeMaTHYeCKHX JIOMAIIHUX 32JaHUI VIS CAMOCTOSTEIbHOI padoThl CTY1€HTOB 110
TeMaM

Jlomaninee 3aganue Ne 1
1o TeMe «XHMHUYecKasi TePMOIHHAMHUKA»

B nomaniaem 3amaHum mo teMe «XuMHUYecKas TepMOJUHAMHUKay: TIepBasi 3a/1a4a OIICHUBAETCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.

3ajgaga Nel

Jisa peakuun CHy o + COp ) = 2 CO () + 2 Hy () onpenenure BO3MOKHOE HalpaBIICHUE
CaMOITPOU3BOJILHOTO TEUYCHHUS PEAKIIMU MMPU CTAHJIAPTHBIX YCIOBHUAX M Iipu Temmeparype T = 927 oc,
ecli TerIoBoi 3((eKT peakuu 10 3aJaHHOW TeMIIepaTyphl HE U3MEHHUTCA. Y KKUTE: a) BhIACTSAETCS
WIM TIOTJIONIACTCS JHEPTrHs B XOJ€ peaknuu; 0) MPUYMHY HANJICHHOTO W3MECHCHHS JHTPOIIHH.
Paccuwnraiite TemnepaTypy Hadaia peaxkium.

3ajgaga Ne2

Berancnure temnosoit addext peakuun: CaCs ) + 2 HoOy = Ca(OH); ) + CoHo (1), monb3ysich
CTaHJIAPTHBIMU TEIIOTAMU 00pa30BaHMS pearupyromux BemecTB. CKOIbKO TEIUIOTHI BEIICTUTCS HITH
MOTJI0TUTCS Tipu oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHUYECKHMM  YpaBHEHHSIM  pacCUMTaiTe  TermioBo  dddexT  peakiumu:
Hy ) + COz ) = CO () + H2 Of). TepMoxumuueckne ypaBHEHUS:

a) Hz () + Y% 02 = H20 ()» AH = -241,9 KI[)K;

6)2 CO ™ T O, ™= 2 CO, (> AH =-566,2 x]Ix.

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

B nomamnem 3amanuu mo teme «XuUMHYECKas KMHETHKa»: NepBas 3ajada oreHuBaercs B 1,5
Oamna; Bropast — B 0,5 Gaa; TpeThs, 4eTBepTast u nstas — B 1 6as.

3amaya Nel



Peaknus mporekaer no ypasHenuro: O, ) +2 CO y = 2 CO; (. HavyanbHble KOHLEHTpanuu
pearupyromux BemiectB paBHbL: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckoabko pa3 m3MEHHUTCS
CKOpOCTh MpsAMOW peakumu, korga mnpopearupyeT 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMON ¥ 00paTHOM peakiuu, €CIU YBEINYUTh JaBJICHUE B CHCTEME B JiBa pasza?

3agaya Ne2

ITpu Temnepatype 40 °Cc HEKOTOpPOE KOJINYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MuH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYMHUT B PEAKIMIO IMpU
temmeparype 200 °C, eciu TemmepaTypHsIii K03(bGHIHEHT CKOPOCTH Peakiuy paBeH 2. Bo CKOIBKO
pa3 U3BMEHUTCS TIPU ITOM CKOPOCTh peakiuuu?

3agaya Ne3

Haiinure HavanbHble KOHIIEHTPALIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), eciin paBHOBECHBIE KOHLIEHTPALIUU PEATUPYIOIIMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.

3agaya Ned

Jus peaknuonnoit cucremsl: CO y + HyO oy = CO2 (y + Hy () HavanbHbIE KOHLEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n. OnpenenuTte KOHICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBECHUs paBHa 1,45.

3amaya NeS

Bripasurte uepe3 KOHIIEHTpAILUK PEareHTOB KOHCTAHThI PABHOBECHUS CIEAYIOIINX PEAKIIHA:

Nz(r) +3 Hz(r) =2 NH3(F), AH =-922 x]JIx;
COz(r) +C (1) = 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, @ t Hz(r), AH =-41,1 kI x.

VYkaxuTe HanpaBJICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU OHMKEHUH
TEMIIEPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MpH TMOBBIINICEHUU [NaBICHUS, €CIM TeMIeparypa
MMOCTOSIHHA.

Jlomamnee 3aganue Ne 3
no reme «PacTrBopb»

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

3amaua Nel

B kakom o6beMe BoabI ciienyeT pactBoputh 1351 SNCl, anst mosmydenus 3M pacTBopa xjiopuaa
onosa (I1) ¢ mnotHocThIO p = 1,405 T/™Mn?

PaccuuraiiTe: a) MaccoByl OO0 BEIIECTBA B pacTBOpe; 0) MOISAPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLILHOCTB; T') TUTP; 1) MOJIBHYIO JIOJIO BEIIECTBA B PaCTBOPE.

3agaya Ne2

3akoHUHNTE MOJICKYJSIPHBIE W  HAIIMIOIHUTE COKPAIICHHBIC HWOHHBIC YPAaBHCHUA peaKHI/II\/’I
B3aUMO/ICHCTBUS CIEAYIOIINX BEIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe MO JABa MOJIEKYJSPHBIX YPABHEHUS PEAKIIU K CIETYIOIIUM HOHHBIM:

Ba®* + CrOs> — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn*" +H,S

3anaya Ne4

Boraucnure pH 0,05M pactBopa cepHOM KMCIOTHI.

3amaua Ne5



Kakwue u3 ciaenyrommx comneit moasepratorcs ruaponnsy: NapSiOs. Cu(NOgz),. KBr? CocraBbTe
VOHHBIE U MOJIEKYJISIPHBIE YPAaBHEHHUS THIpPOJIM3a COOTBETCTBYIOIUX coyel. Kakoe 3HaueHune pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJIEH?

3amagya Neb
Haiinute npoussenenue pacrsopumoctu PhCly, eciiu B 200 mut Boabl pactBopsiercs 2,17 T 3Toro

COCIMHCHNA.

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

B pgomamnem 3amanun no Teme «OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE IPOLIECCH»: MEpBas
3a/aua orneHuBaeTcs B 1,5 6auia; BTopas — B 2,5 6aia; Tpeths — B 1 Gai.

3amaga Nel
[TonGepure KOIPGUIUEHTH B ypaBHEHUSX OKHUCIUTEILHO-BOCCTAHOBHUTEIBHBIX PEAKIIHA.

YKaKUTE THIT KOKIOW PEaKIUu.

PaccuuraiiTe 2JIGKTPOABIDKYIIYIO CHIIy W ONPEICIIUTE HAIpaBlIeHUE CaMOIPOU3BOJILHOTO
MPOTCKaHMs TEPBOM PEAKIUU TPU CTAHIAPTHBIX YCIOBHSIX, HCIIOJIB3YS 3HAYCHUS OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX ITIOTEHIIHAIOB:

HJ + H3POs — J, + H3PO3; + H,O

HNO, — HNO; + NO + H,O

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

NH4REO4 +H, — Re + NHj3 + HzO

KBrO — O, + KBr

3ajgaga Ne2

CocTaBbTe YpaBHEHUS OKHACIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIINI:

KMnO4 + NaNO, + H,O0 —

NaCrO, + H,O, + NaOH —

Bi(OH)3 + NaS;05 + NaOH —

Bi,O3 + C —

Mg + HN03 (pa36)_’

3amaga Ne3

Jlaubl J1Be OKHUCIUTENbHO-BoccTaHOBUTENbHBIE mapbl: KNO;, KNOjz; u Pb(NOgs);, PbO..
[Tonmp3ysick TaOMUIECH CTaHIAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IOTCHIIMAIIOB, COCTAaBbTE
ypaBHEHHE BO3MOXHOH peakuuu B  ykasanHo cpeme (HNO;3). Paccuuraiite 3HaucHme
AJIEKTPOBIIKYIIEH CHIIBI PEaKITUH.

Jlomamuee 3axanue Ne 5
10 TEMeE «3.11eKTp0ngnqec1me CUCTEMBD>

B momarneM 3amaHuy 1o TeMe « JIeKTPOXUMHYECKHE CUCTEMBI»: TIepBas 3aj1ada OIICHUBACTCS B
1 Gamn; BTOpas — B 1,5 G6amna; TpeThs — B 2,5 6amna.

3amayga Nel
CocTaBbTe DJIEKTPOHHO-MOHHBIC YpPAaBHEHHUS OSJEKTPOJHBIX TMPOIECCOB W  MOJEKYJISIPHOE

ypaBHEHHE TOKOOOpa3yrolllell peakiuu, MpoTeKaromeld Mpu paboTe TajJbBaHMYECKOTO 3JIEMEHTa
Co/Co(NOs), // AI(NOg3)s/Al. Paccuntaiite DJIC (E) raipBaHHYECKOro 3JIEMEHTA MPH CTaHIAPTHBIX
YCIIOBUSIX.

[IpuHsIB MOTEHLMAN aHOJA PaBHBIM CTaHJAPTHOMY 3HAYEHHUIO, paccuuTaiiTe KOHUEHTPAIUIO
KaTHOHOB MeTajlla B KaTOJHOM pacTBope, Inpu Kotopo OJIC rajbBaHMUYECKOTO 3JIEMEHTa
yMenbiuTcsa Ha 0,02B.

3amaga Ne2

[TpuBeauTe CcXeMbl DJEKTPOJHBIX IPOLECCOB U  MOJEKYISPHbIE YpPaBHEHMsI pEaKIUid,
MPOTEKAIOIINX NP JIEKTPOXUMHUYECKON Koppo3uu ransBaHonapsl Co/Ni: a) B kucnoii cpeze; 0) BO



BJIQ)KHOM BO3IyXe€.

Omnpenenute yObUIb Macchl aHOJA MPH KOPPO3UHM B KUCIION cpene 3a 20 MUH, €CIM CKOPOCTh
kopposuu cocrapmia 0,01 /4.

3amaga Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHUS OJIJIEKTPOJHBIX IPOLIECCOB (aHOA HWHEPTHBIN) U
MOJIEKYJISIPHOE YPAaBHEHHE PEAKLIMH, IPOUCXOIAIIEH NP 3JIEKTPOIIU3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

Boruncnute ¢akTuyeckoe KOJIWYECTBO METajlla, MOJIYYEHHOTO Ha KaTroie NIpU dBJIEKTPOJIU3e
Co(NO3),, eciu 37eKTpOIA3 IPOBOAWIM B TeueHun 1 4. Beixoa Metasia mo Toky coctaBui 85%.

YKaxuTe BO3MOKHBIE IPUUMHBI YMEHBIIEHUS BHIX0O/a METAJLJIA TI0 CPABHEHUIO C PACUETHBIM.

BapuaHTBI TeMAaTHYeCKHX TECTOBBIX 3aJaHUMH JJIsl TEKYIIero KOHTPOJIs
TecTpl BKIIIOYAIOT TEOPETHUECKUE W TPAKTHUECKUE 3a/JaHUs, OTBETHl HAa KOTOpBIE TPEOYIOT
rJ1yOOKOro IMOHMMAHUS M3YyYEHHOTO Marepuana. TecTbl IOCTPOEHbI €IMHOO0Opa3HO: K KaXIOMY
BOIIPOCY IIpeJIaraeTcsi YeThbpe BapuaHTa OTBETOB, CPEIU KOTOPBIX OJUH WJIM HECKOJIBKO ITPABUIIbHBIX.
OOpaboTka pe3yslbTaTOB OCYLIECTBISETCS IIyTEM COINOCTaBJICHUS IIOJIyYEHHBIX pE3YJIbTaTOB C
ATAJIOHHBIMH ¥ TIPOTEKAET OYEeHb OBICTPO. MaKCHMalIbHOE KOJTMYECTBO OAIIOB B KaXKI0i Teme Kypca — 10.

XumMuyeckas TEPMOAUHAMHUKA

B tecrax mo teme «XmMuueckas TEPMOJMHAMHKA»: NEPBBIE WIECTh 3aJaHUM OLICHUBAIOTCS B
0,5 6amna, cenpmoe — B 1 6aiu1, a BOCbMOE, JIEBATOE U JIECATOE 3a/1aHus — B 2 Oasa.

Teer Ne 1

=

IIpu paccMOTpeHMM XUMUYECKON PEAKIIUH cucmemMda 03Ha4aeT:

a) HUCXOIHBIE peareHThl

0) MPOAYKTHl XMMUYECKON peakuu

B) PEaKIMOHHBIN COCY]

I') MCXOJHBIE peareHThl U MPOAYKThI PeaKLuu

2. TlepBerii 3aK0H (TIEpBOE HAYAIIO) TEPMOJINHAMHUKH MAaTEMAaTUIECKH 3aITUCHIBAETCS TaK:
a) PV =vuRT B) K= Aexp (- Ea/ RT)
0) K=R/Nj r) AU= Q-W

3. B sk30TepMuueckoil peaxiuu:
a) SHTAJIBNNS PEaKIMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TemoBoit A3 dekT peakipu otpunarenct (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM cucTembl yMeHbaeTcst (AH< 0)
I') JaBJIEHUE PEAKIITUOHHON CHUCTEMBI ITOBBIILIAETCS

4. CrangapTHble TeIUIOBbIe 3()(PEKThI MPUHITO 0003HAYATH:!

a) AUcrt B) Q 101,3 213
6) AHozgg F) AHct
5. Kaxkue u3 mpuBEeICHHBIX PEAKINH SBISIOTCS SHAOTEPMUUECKUMU?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K][/M0Jb
0) H,+4/2 0,=H,0, AH = -242 K]I»/Mo01b
B) 1/2 N2+ 1/2 0,=NO , AH = 90 K]I>x/Monb
r) 1/2H,+ 1/2 I,=HI, AH = 26 K]I>x/momb

6. Kakas m3 HamMcaHHBIX HIDKE PEAKIMH OTBEYAET TEIUIOTe OOpa3oBaHHs okcHia azoTra ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2N,+0O=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r) NHs+ 520, =2NO +3H;0
7. Tlpu BoccranoBienun 16T okcuma meau( || ) mo peakuuu :
CuO () *+ C (rpagur) = CU () + CO (), mornotuiioch 22 kJIk TEMIOTHI.



DHranbeus 00pa3zoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
0) -200,5 r)735
8. Hua peakmuu  NiO ) + C (pagur) = NI g + CO (. Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOITPOU3BOJILHOTO TCUCHHS PEAKIIMU IIPH CTAaHAAPTHBIX YCIOBHIX U IpHU TemmepaTtype 627°C.

BemectBo AH®293 (KI>x/Mo1B) S8 ([x/MoBp*K)
NiO @ -239,7 38
C (rpaur) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B orBere ykaxuTe 3HaueHHs sHepruu ['mOOca mpH CTaHAAPTHBIX YCIOBUSX, IPU TEMIEparype
627°C n TemnepaTypy Hadajla peakliu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225;78; 279K
9. Kak uzMmeHsieTcs SHTPONHUS IPU Pa3NI0KEHUU KapOoHaTa Kalblus?
a) YBEIIMYMBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIaeTCs I') HE 3HAIO
10. [lanHas peakuus:
2KC|O3 (TB) —2KCl1 (TB)+302 @ AH<O
MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXKET MPOTEKATh
0) B 00OpaTHOM HaIpaBJICHUH I') HE 3HaI0

XuMHu4Yeckasas KHHETHKA

B TECTaxX IIO0 TEMC «XI/IMI/I‘-ICCKaSI KHNHCTHUKA)). HCpBOG, BTOpOe, TpeTI:e, quBepToe " IIATOC
3amaHusa oneHuBaroTcd B 0,5 Oamia; mectoe, ceALMOE, BOCEMOE, AEBITOE M JecAToe — B 1 6ami, a
OJMHHAAIATOE — B 2,5 Oajia.

Tect Ne 1

1. Pazgen XuMuM, U3ydaromuid CKOPOCTH U MEXaHU3MbI XHMUYECKUX PEAKIHiA, HA3bIBACTCS
a) XUMHUecKas TepMOANHAMUKA

0) TepMOXUMHUS

B) XMMUYeCKasi KHHETHKA

2. CKOpOCTh XUMHUYECKOW pEaKIuH — 3TO ...

a) BpeMs, 3a KOTOPOE MOJHOCTHIO PACXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB

0) U3MEHEHHUE KOJIIMYECTBA BEIIECTBA PEareHTOB (MM MPOAYKTOB) PEaKIUK B €IUHHUILY BPEMEHH B
eIUHHIle 00BheMa

B) KOJIMYECTBO BEIIECTBA MPOYKTOB PEAKIIUN K MOMEHTY OKOHYaHHS PEAKIINN

3. B kakux enuHHIIAaX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakuu?

a) MOJIb JI et

0) 6e3pazmepHas BeIMYMHA

B) MOJIB’ ¢

4. Ot xakux (pakTOpOB 3aBHCUT CKOPOCTh XUMHUECKUX PEeaKLUii?

a) OT IPUPOJIBI PEarupyIONINX BEIIECTB

0) oT TeMIiepaTypsl

B) OT 00BhEMA PEAKIIMOHHOTO COCya

5. CocTossHME  XMMHMYECKOTO  pPaBHOBeCHS  OOpAaTUMBIX  TPOLECCOB  KOJIUYECTBEHHO
XapaKTepU3yeTcs ...

a) PaBHOBECHBIMH KOHIICHTPALUSAMH MPOJYKTOB PEAKIHH

0) SHEpruei aKTUBU3AIUU



B) KOHCTAHTON PaBHOBECHS

6. Kaxk 3amuceIBaeTcs BeIpakeHUE ISl CKOPOCTH PEAKIIUN

4NO(F)+6H20 4 NH; r)+502 )

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

7. Kak 3anumercs BBIpa)I(eHI/Ie JUISl KOHCTaHTHI paBHOBecus peakiuu A + 2 B = C +D?
a) Kp = [C][D] / [A][B]’
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]

8. Kakoii oTpe3ok Ha quarpamme rokasblBaeT 3Ha4eHHE TEIUIOBOTO 3¢ddexra peakunn?
ayl E %

.
5) 2 r 2

4
y 3
—y Y

XOJI peaKIfu

B) 3

»

v

9. UYt0 MOXHO CKa3aTh O PEAKIIUH, H300PAKEHHOW HA TUarpaMMe K Bompocy 87

a) SK30TepMHUYECKask PEaKIHsI

0) PHIOTEpMHUYECKAsT PEAKITUS

B) PEAKLUs ONHMCHIBACT COCTOSHIE PAaBHOBECHS

10. PaBnoBecue peakmuu Fe 30 4 +4CO = 3Fe + 4CO,, AH>0

CMeIIIaeTCs BIEBO.

a) IPY IOHM)KEHUH TeMIIepaTypbl

0) Tpu MOBBILIEHUH TEMIIEPATYPHI

B) IIPH MTOBBIIICHUH JIaBICHUS

11. Jna peakuuu Cyy + 2 H 5 ) = CH 4 () Ipu HekoTOpoOl TeMmepaType KOHCTaHTa pPaBHOBECUS
paBHa 0,8. PaBHOBecHas KOHLEHTpalus BoaOpoAa paBHa 1,2 Monb/in. Beluucnure uCXoaHyro
KOHIIEHTPALIMIO BOJIOPO/JIA.

a) 1,2

0) 3,5

B) 5,0

PacTBoOpsI

B Tectax mo Teme «PacTBOphI»: TEpBO€ 3aJaHHE OICHWBAETCS B 1 Oayi; BTOpOE, TPEThE,
4yeTBepToe, MATOE W IecToe 3afanus - B 1,5 Oamma; cempmoe, BOCBMOE, JEBSTOEC M JIECATOE — B
0,5 Gamna.

Tect Nel

1. dnsa ypaBaenus peakiun Cu SO4 + KOH — ... cokpalieHHOe HOHHOE YPaBHEHHE 3aIAIIETCS B BHJIC
1) 2K" + S0, = K,SO,
2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K,S04
3) CuSO, + 20H™ = Cu(OH)z\ + SO,*
4) Cu** +20H = Cu(OH),4
2. Macca (B r) xnopuaa Hatpust B 300 M 0,2 M pacTtBopa paBHa

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

4. Ins nonasienus rugponusa xjaopuaa xpoma (I1I) cneqyer



1) 106aBHUTbH COJSHYIO KUCIIOTY

2) 100aBHTH MICIOYb

3) pa30aBHUTH PaCTBOP BOAOK

4) TOBBICUTH TEMIIEPATYPY
5. B pa3z0aBieHHOM pacTBOpE, HPUTOTOBICHHBIM W3 THAPOCYIb(ara Kalbl¥s M BOJBL, CyMMa
KO3 PHUIHUEHTOB B ypaBHEHUU HEOOPATUMOM JHCCOLMAIINH PACTBOPEHHOTO BEIIECTBA — 3TO

13 2)4 3)5 4) 6
6. PacTBopHMOCTH OKcamata cepebpa pasha 3,27-107 1/ 100r H,O. Ompexenute OpoH3BEICHHUE
pactBopumoctu AgyC,04

1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°
7. MaccoBast 107151 paCTBOPEHHOTI'0 BEILIECTBA — 3TO OTHOLLICHUE

1) wmacchl BelecTBa K Macce BOIbI

2) KOJIMYECTBa BeUIeCcTBa K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJIMYECTBa BEIlIECTBA K 00BEMY pacTBOpa
8. K cmaObiM 251eKTpoauTaM OTHOCUTCS ...

1) TUAPOKCHI aMMOHUS

2) TUAPOKCHUJ Kaus

3) XJIOpHU KaabIIHs

4) MapraHIoBas KHCJIOTa
9. M3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOTYT MMETh INEIOYHYIO WU KUCIYIO CPENy.
[IpyuuHoOi 3TOTO ABIAETCA ...

1) anexTpoinu3 coneit

2) JIUCTIPOIIOPIIMOHUPOBAHKE COJICH

3) rumpaTHpOBaHUE COJICH

4) ruapoaus conei
10.3nauenue PH uucroii Boawt ipu 25°C cocrasiser

11 2)7 3)0 4) 10
Marnuroropckuii Texuudeckuil yausepcurer um. I.J11.Hocosa

JAucnepcHbie CHCTEMBI

B Tecrax mo Teme «JlucriepcHble CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M UYETBEPTOE 3aJaHUS
olleHHBaroTca B 1 Oaiut; IIsITOE W IIECTOE 3aJaHus - B 3 Oaja.

Tect Nel

1.  Vkaxure pa3Mepsl YaCTHUIl KOJUTOMUIHBIX CHCTEM
1) wmenbie 1 HM
2)  Gombire 100 HM
3) ot 1um a0 100 am
2. Kakume wWOHBI CHOCOOHBI BBI3BATh KOArYJSIHIO KOJUIOWIA, YaCTHIBI KOTOPOTO HMEIOT
TOJIOKUTEIBHBIN 3apsi?
1) KaTHOHBI
2)  aHUOHBI
3)  mossipHBIC MOJIEKYIT
3. JIast KaKkoro AIIEKTPOJIMTA TIOPOT KOAryJIsiiiii KOJUTOUIA C MOJIOKHUTEILHO 3apsDKCHHOM YacTHIIeH
JIOJDKEH OBITH HAMMEHBIIAM?
1)  xmopua Kaus
2)  cynbdar Kaaus
3) oprodocdar kanus
4,  Murenna 30715 IMEET CTPOCHHE: {[Fe(OH)3]m n Fe** -(3n —x) CI'} x CI”
KaKOM 3JICKTPOJIMT UTPACT POJIb HOHHOTO CTabuam3aropa’?



1)  xmopun xenesa (111)

2) BoOma

3)  TUAPOKCHI Kalus

[Tpu B3ammopeiictBuu 20 mu 0,001H nHutpara csunma (1) ¢ 10 mun 0,02H cynbdara xamus
obpasyercs 3076 cynabdara ceunna (11). K kakoMy 35eKTpoay JOMKHBI TEpeMenIaThCs YaCTHIIbI
JUCTIEPCHOM (pa3bl MPH AIEKTPOITH3E?

1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PAaBHOBECHSI

2) K Karoay

3) kaHomy

B nBe k01061 HanuTO o 50 Mut 301151 THAPOKCcHaa xelne3a. [ljig Toro 4Toobl BbI3BaTh KOATYIISILIUIO
307151 TOTpeOOBANIOCH J00aBUTE: B mepByr0 — 5,3 Ma 1H pactBopa xiopuaa Kanus; B APYTyrO —
18,7 mum 0,001H pactBopa ¢dochara nHaTpus. BeramcauTe mopor Koarymasiud KakIOTro
AIIEKTPOJIHTA.

OKHCINTENbHO-BOCCTAHOBUTEIbHbIE MPpOouECChI

B tecrax nmo teme «OKHCIUTENHEHO-BOCCTAHOBUTENIBHBIE MPOIIECCHI»: MEPBOE, BTOPOE, TPETHE,

YeTBEPTOE U IATOE 3aJaHus olcHuBaroTes B 0,5 0ama; mectoe — B 1 6aii; ceibMOe ¥ BOCBMOE — B 2
Oauta, a 1eBsTOE — B 2,5 0asUIOB.
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Tecr Ne 1

. OkuciuTens — 3T0 aToM, MOJIEKYJ1a UM HOH, KOTOPBIH ...
1) yBenMUYMBACT CBOIO CTEIICHb OKUCICHUS
2) TPUHUMACT AJICKTPOHBI
3) oTmaeT CBOM DICKTPOHBI
. IIporecc BOCCTaHOBIIEHUS UMEET MECTO B Cllydae, KOrja ...
1) HelTpanbHBIC ATOMBI IPEBPAIIAIOTCS B MOJ0KUTEIbHO-3aPSHKCHHBIC HOHBI
2) TOJOXUTEIbHBIN 3apsi/] HOHA YMEHBIIIASTCS
3) OTpHLATENBHbIH 3apsi/1 HOHA YBEIHYHBACTCSI
. I3 mpencraBieHHbIX HUXKE peakuuil kK OBP nucnponoplinoHMpoBaHUS TPUHAIIEHKHUT ...

1) S+ 2HNO;3; =H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS

. K BoccTaHOBHTEIISIM OTHOCSTCH ...

1)  Mertawibl, BOAOPO, YIIEPOI
2)  aKTUBHbIC HEMETAJUIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MEPHOIUUECKON CHCTEMbI

. CTeneHn OKHUCTICHHS KUCIIOPO/Ia a) B BOJIE U 0) B MIEPOKCHUIE BOJOPOIa COOTBETCTBEHHO PABHHI ...

1) a)-2;0)-2
2) a)-2;6)+2
3) a)-2;0)-1

. [lepmanranat kaius B OBP, npoTekaromux B KUCION cpeie, BOCCTAHABIUBAETCS JI0 ...

1)  xaruona Mn?*
2)  Manrasar-nona MnO;%
3)  okcuaa mapranmna (1) MnO

. B peakmum, nporekaromieir mo cxeme Cr,S; + KNO;3 > K,CrO4 + K;SO4 + NO okucienuto

MIOJIBEPTAIOTCS CIICAYIOIIUE DIIEMEHTHI ...
1) asorucepa

2)  cepau Xpom

3)  XpoM H a30T

. Cymma k03(ppuLIMeHTOB B peakiuu, MPUBEICHHOH B Bonpoce Ne 7 paBHa ...

1) 26 2) 18 3) 35

. Cymma ko3 dunuentoB B peakiiuu KMnOy4 + HClyoyy =2 ... paBHa



1) 30 2) 26 3)35
DIEKTPOXUMHYECKHE CHCTEMBI

B Ttecrax mo Tteme «DJIEKTPOXUMHUYECKUE CHUCTEMBI»: IMEPBOE, BTOPOEC U IMATOE 3aJaHUs
orleHUBaOTCs B 1 0ajur; TpeThe U YeTBepToe 3aianusi— B 1,5 6asuia; mecroe u cenpbmoe — B 2 Gasuia.

Tect Nel
1. DnexTpoaHBIN TOTEHIMAN ONPEAETSAIOT 110 YPABHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kiamneiipona
3) Boabimana
4) Appenunyca
2. Paccunraiite DJIC ramsBanudeckoro snementa MQIMgSO,||CuSO,Cu mpu cranmapTHBIX
YCIIOBUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkwue mpoaykTel 00pa3yroTcs Ha KaToJIe Py SJICKTPOJIN3E pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) aszoTHas KUCIIOTa
4) KHCIopOJ
4. VYxaxuTe CyMMY KO3 (PHUIMEHTOB B yPaBHEHUHU 3JIEKTPOn3a pactBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8
5. Kakas W3 TpHUBEOCHHBIX  OKHCIMTEIFHO-BOCCTAHOBUTENIBHBIX  PEAKIHMHA  MPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HaIpaBiIeHUN?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+Cu—...
6. Bprumcimre Maccy NHMHKA, TOJYYEHHOTO TIPH DJIEKTPONU3e Cyib(ara IMHKA, KOTOPBINA
npoBoAwiIn B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10™*
2) 0,05
3) 0,013
4) 6,7-10°
7. TlpuBemuTe CXEMBl ODIIEKTPOAHBIX IPOIECCOB W MOJEKYISIPHOE YpaBHEHHE pEeaKIuH,
NPOTEKAIOMIEH TPU DIEKTPOXMMHUYECKONH KOpPpO3WH raibBaHomapbl Zn|Mg B CepHOKHCION
cpene. B oTBere ykaxkute cyMMy K03()PHUIIMEHTOB B MOJIEKYJIIPHOM YPaBHEHUU.
1) 6
2) 5
3) 4
4) 8

BueaynutopHas camocrosiTenbHas paboTa o0y4yaromuxcsl OCYIIECTBISETCS B BHUJE M3Yy4EHUS
JUTEpaTyphl IO COOTBETCTBYIOLIEMY pa3zeny C MpopaboTKoH MaTepuana; opOopMIIEHUS OTYETOB IO
n1a00paTOpHBIM paboTaM U BBIIOJIHEHUS JOMAIIHUX 3aJaHUH.



BapuaHThl TeMaTHYeCKUX TOMANTHUX 32aHUH IJISI BHEAYIUTOPHOI CaMOCTOSITEIbHOM PadoThl
CTYJA€HTOB M0 TeMaM

Jlomamuee 3aganue Ne 1
1o TeMe «XHMHUYeCKasi TePMOAHUHAMHUKA»

B nomaniaem 3amaHuu 1Mo teMe «XuUMHUYeCKas TSPMOIUHAMHKAY: TIepBasl 3a/laya OLICHUBACTCS B
2,5 6amna; Bropas — B 1,5 Oamna; Tpetbs — B 1 Oay.

3amaya Nel

Hus peakumn CHy ) + COz (n = 2 CO () + 2 H, () ompenennre BO3MOKHOE HalpaBlICHHE
CaMOTIPOM3BOJIBHOTO TEUCHHS PEAKIUH TIPH CTAHJAPTHBIX YCIOBHAX M pi Temmeparype T = 927 °C,
€CITH TETIOBOM A(PPEeKT peakuu A0 3aJaHHON TeMIEpaTypbl HE U3MEHHUTCS. YKAXKHUTE: a) BBIIACIACTCS
WIA TIOTJIOUIAETCS SHEpPIrus B XOJA€ peakiuu; O) NpUYMHY HAWJCHHOIO H3MEHEHMs SHTPOMMH.
PaccuuraiiTe TeMepaTypy Hadana peakLyH.

3amaga Ne2

Berauciure temnosoit 3¢ ekt peakiuu: CaCs (o + 2 HoOgy = Ca(OH); () + CoHs (1), monb3ysach
CTaHJAPTHBIMH TEIUIOTaMU 00pa30BaHMs pearupyroumx BemecTB. CKOJIbKO TEIUIOTHI BBIICIUTCS WU
MOTJIOTHTCS TIpu oOpazoBanuu 2,24 1 CoH,?

3azmaga Ne3

[Io TepMOXMMHYECKMM  ypaBHEHHSM  pAcCUMTAlTEe  TEIUIOBOM  APQPEKT  peaxiuu:
Hy ¢y + COz ) = CO (py + H2 O(py). TepmoxuMuueckue ypaBHEHUS:

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

6) 2CO o T 0O, ®= 2 CO, () AH =-566,2 x]Ix.

JlomamHee 3axanue Ne 2
o TeMe « XUMHUYECKA KUHETHKA)

B nomamnem 3amannu no teme «XuUMHYECKas KMHETHKa»: NepBas 3ajada oleHuBaerca B 1,5
6amna; Bropast — B 0,5 Ganna; TpeThs, 4eTBepTast u nsAras — B 1 6am.

3amaua Nel

Peaknusa nporekaer no ypasHenuro: O, ) +2 CO y = 2 CO; (. HavaneHble KOHIEHTpanyn
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo ckonabko pa3 U3MEHHUTCS
CKOpOCTh mpsMon peakmuu, kornaa mnpopearupyeT 30% CO? Bo CKONbKO pa3 U3MEHATCS CKOPOCTH
MPUMOM ¥ 00paTHOM peakiuu, €CIU YBEeJIHUUUTh JaBlIEHHE B CHCTEMeE B JBa pasa?

3amaya Ne2

ITpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccunraiite Bpems, mpu KOTOPOM ITO K€ KOJHWYECTBO BEIIECTBA BCTYNHUT B PEAKIUIO MPHU
temnepatype 200 °C, ecim TEeMIEPaTypHbIH KO3()PHUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MPU ITOM CKOPOCTh PEaKITuu?

3amaua Ne3

Haiinute HadanpHbIE KOHIICHTPAIIUM WCXOJHBIX BEIIECTB M KOHCTAHTY PABHOBECHS PEAKIIUU:
Fe (n + H20 ) = FeO () + Hy (1), ecniu paBHOBECHBIE KOHLIEHTPALIUU PEATUPYIOLIUX BEIIECTB PAaBHBI:
[H20]=0,3moms/1, [Hz] = 0,4 Moas/m1.

3amaua Ned

Jia peakimonnon cucremsl: CO y + HoO ) = COz (y + Hy (7 HavanbHBIE KOHIIEHTPALUU
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monw/n1. Onpeaenute KOHIEHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTAHTa paBHOBecHs paBHa 1,45.

3amaua NeS

Bripa3urte yepe3 KOHLIEHTpAIMK PEareHTOB KOHCTAHThI PAaBHOBECHS CIEYIOUINX PeaKIil:

N2(r) +3 H2(r) =2 NH3(1—)’ AH = -92,2 KI[)K,



COyr) + C (=2 COgr), AH = +160,5 xJIk;
COqy + HoO(ry = COz ( + Hyry, AH = -41,1 xJIx.
VYKakuTe HAIpaBJICHUE CMENMICHUS XUMHUECKOTO PAaBHOBECHS 3TUX PEAKIUii: a) MPH MOHKCHUH
TEMIIEPATypPhl, €CJIM JABJIEHHE IIOCTOSHHO, ©) MNpH MOBBIICHUH IABICHHS, €CIIH TEMIIEpaTypa
[IOCTOSIHHA.

Jlomamuee 3axague Ne 3
no treMe «PacTBopbI»

B nomamHem 3amanum mo Teme «PacTBopbI»: mepBas, BTOpas, TPEThsl W MATas 3alaqu
oreHuBaercs B 1 Gayn; yerBepTas u mecras — B 0,5 Oana.

3amaga Nel

B xakom o6beMe BojbI ciieayer pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa
onoBa (Il) ¢ mmotHOCTRIO P = 1,405 T/MN?

PaccuuraiiTe: a) MaccoByl OO BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLIBHOCTD; T') TUTP; ) MOJIBHYIO JIOJIIO BEILIECTBA B PaCTBOPE.

3amaua Ne2

3aKOHYUTE MOJICKYJSAPHBIC W HANUIIATE COKPAIICHHBICE WOHHBIC YPaBHCHHS peaKIuid
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)g + H,SO, —

Sb(OH); + NaOH —

3amaga Ne3

CocTaBbTe MO JABa MOJEKYISPHBIX YPABHEHUS PEaKIUi K CIETYIOIIUM HOHHBIM:

Ba®" + CrO,” — BaCrOy;

NH,s" + OH — NH4OH;

ZnS + 2H" — Zn* +H,S

3agaua Ne4d

Beranciure pH 0,05M pactBopa cepHON KUCIIOTHI.

3agauda Ne5

Kaxue u3 cnenyrommx coneir moaseprarotcs ruaponusy: NaySiOs. Cu(NOs),. KBr? CocraBbre
VMOHHBIE U MOJIEKYJISIpPHbIE YPaBHEHHUS THIpPOJIM3a COOTBETCTBYMOIUX coned. Kakoe 3nauenue pH (<
WIN> 7) UMEIOT PacTBOPBI ATUX COJICH?

3amaga Neb

Haiinure npomssenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T aToro
COETUHEHUSI.

Jlomamuee 3aganue Ne 4
1o TeMe «OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE ITPOLECCHD)

B nomamuem 3amanuu mo TemMe «OKUCIMTETHbHO-BOCCTAHOBUTENBHBIE MPOIIECCHD»: IepBas
3a/maya orneHuBaercs B 1,5 6aia; BTopas — B 2,5 6ana; Tpeths — B 1 Gai.

3amaga Nel

[TonGepure KOAPGUIUEHTHI B ypPaBHEHUSX OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.
VYKaxuTe TUN KaXXI0H peakivu.

Paccunraiite 3IEKTPOABIKYLIYI0 CHIY W OIPEACIUTE HAIpaBICHUE CaMOIPOU3BOJIBHOTO
MPOTEKaHUs TIEPBOM PEaKIMU TPU CTAHIAPTHBIX YCIOBUSX, MCIOJIB3YS 3HAYCHHUS OKHCIUTEIHHO-
BOCCTAHOBUTCJIIBbHBIX ITOTCHIIMAJIOB:



HJ + H3PO, — J, + H3PO3 + H,O

HNO, — HNOs; + NO + H,0O

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

NH;ReO, + H, — Re + NH; + H,O

KBrO — O, + KBr

3agayga No2

CocraBbTe YpaBHEHHUS OKHUCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIUiA:

KMnO4 + NaNO, + H,0O —

NaCrO, + H,O, + NaOH —

BI(OH)3 + Na,S,05 + NaOH —

Bi,O; + C —

Mg + HNOs; (pasg) —

3ajgauga Ne3

Jlaubl 1Be OKHCIUTEIbHO-BoccTaHOBUTENbHBIE mmapbl: KNO,;, KNOjz; u Pb(NOgz),;, PbO..
[Tonp3ysich TaOMUICH CTAaHAAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX IMOTCHIIMAIIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakumud B ykasanHod cpeme (HNO;3). Paccuwmraiite 3HaueHHe
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

JlomamHee 3axanue Ne 5
1o TeMe «JIeKTPOXMMHUYECKHE CHCTEMbI»

B nomantneM 3amanuu 1o TemMe «JIEKTPOXUMUUYECKHE CUCTEMbI»: ITepBas 3aja4ya OlICHUBACTCS B
1 6amt; BTopas — B 1,5 6aina; Tpeths — B 2,5 Oasia.

3amaya Nel
CocTaBbTe DJIGKTPOHHO-MOHHBIE YypaBHEHHUS JJIEKTPOAHBIX TPOIECCOB U MOJEKYISpPHOE

ypaBHEHHE TOKOOOpa3yIoIIel peakiyy, MPOTEKaoMmeld Nph padoTe TaJbBaHUYECKOTO HIIEMEHTa
Co/Co(NOs); // AI(NOg3)s/Al. Paccuntaiite 3/IC (E) ranbBaHHYECKOr0O 3JIEMEHTA TMPH CTAHAAPTHBIX
YCIIOBHSX.

[IpuHSIB MOTEHIIMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB MeTajula B KaTOJAHOM pacTBope, mpu kotopoid DJIC raibBaHUYECKOTO DIEMEHTA
ymenbmutcs Ha 0,02B.

3amaya Ne2

[IpuBenute cxeMbl DJCKTPOAHBIX TPOIECCOB M  MOJEKYISpPHBIE YPaBHEHUS PEaKIIMid,
MPOTEKAIOIINX TPHU JIEKTPOXUMHUYECKOI Kopposuu rampBanomapbl Co/Ni: a) B kucnoii cpeze; 0) Bo
BIIQ)KHOM BO3IyXe€.

Onpenenure yObUIb MAacchl aHOfa MPU KOPPO3UHU B KHUCIION cpene 3a 20 MHUH, €CIIU CKOPOCTh
Koppo3uu coctaBuia 0,01 r/y.

3amaua Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJIIEKTPOJHBIX MPOLECCOB (aHOJI HWHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, IIPOUCXOISIIECH MTPH AJIEKTPOITH3E:

a) pacrutaBa NaOH;

0) pactBopa CoSOy,

Boeruncnute (akTuueckoe KOMMYECTBO METallla, MOJTYYEHHOTO Ha KaTOJe MPH JIIEKTPOIIU3e
Co(NO3),, ecitu 3JIeKTPOIIH3 MTPOBOAMIM B TeueHHH | 4. Bhixoa MeTasia mo Toky coctaBui 85%.

YKakuTe BO3MOKHBIE TPHUUMHBI YMEHBIIICHUS BHIX0Oa METaIa IO CPABHEHHIO C PACUETHBIM.

KOHTpOJIbHLIe BOIIPOCHI 110 TEMaM
KOHTpOJIbHI)Ie BOIIPOCHI IO TEME «XuMuueckas TEPMOAUHAMHUKA»

OCHOBBI XMMHYECKON TEPMOAMHAMUKU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.
TepmoauHaMu4yeckre napaMeTpbl U QYHKIIUU COCTOSTHHS CUCTEMBI.
Bryrpennss sueprus. Pabora. Termora.

ITepBblii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).

Eal NS
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OHTaIbNMs KaK (QYHKIUS COCTOSIHUS CUCTEMBI. DHTAJIbIINSA 00pa30BaHUS BELIECTBA.

TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAONME HA TEMIoBOH 3ddekt
XUMHUYECKON PEaKIUU.

Tepmoxumust. 3akoH ['ecca.

Crnencrus u3 3akona ['ecca.

OHTponHs KaK (PYHKIUS COCTOSTHHUSI CUCTEMBI.

BTopoii 3aKk0H TepMOJIMHAMUKH.

Tpernii 3aKOH TEPMOIUHAMUKHU.

Ouneprus ['m60ca.

Hanpapnenue caMonpon3BOJIbHOTO MPOTEKAHUSI XUMUYECKUX PEAKIIHIA.

KOHTpOJIbeIe BOIIPOCHI IO TEME «XHMHYeCKasi KHHETHKA»

XnMuyeckast KnHeTuka. CKOpoCcTbh XMMHYECKOM peakUy U METOJBI €€ PEryJIMpOBaHUs.
BnusiHue KOHIIEHTpaly Ha CKOPOCTh XUMUYECKOM peakuy (3aKOH JIEHCTBYIOIIUX Macce).
Bausinue Temneparypsl Ha CKOpoCcTh xuMHueckol peakuun. [Ipasuno Bant — Iodda.
Teopust akTUBHBIX CTOJIKHOBEHUI AppeHHyca.

OHeprus akTUBAaLMU. Y paBHEHUE AppeHuyca.

Teopus nepexoJHOro KOMIUIEKca. DHepreTuyecKas guarpaMmma.
Kpusast MakcBenna — bonbiimana. DHepretuueckuii 6apbep.
Karanutrnueckue CHCTEMBI.

BnusiHue katann3aTopa Ha CKOPOCTb XUMUYECKOW PEAKIUH.
I'OMOreHHBIN ¥ reTepOreHHbIN KaTalaus3.

KonebarenbHble peakuuu.

Xumunueckoe paBHoBecue. OOpaTuMble 1 HEOOPATUMBIE PEAKLIUH.
KoHcTaHTa XMMHYECKOrO paBHOBECHSI.

Cwmemenne xumudeckoro pasHosecus. [Ipunnun Jle—1llarense.
BnusiHue KOHLIEHTpalyy, JaBJICHUS U TEMIIEPATYPBHI.

®a30BbIE pABHOBECHSI.

®da30BbIe AArpaMMBbl AJIs1 OJTHOKOMIIOHEHTHBIX CHCTEM.

KonTpoJsbHbie Bonpocsl 1o teme «PacTtBopbn»

ITonsiTue pactBopa. PactBopuMocTs BemecTBa. PactBopumocTs rasa.
PactBoprl. CriocoObl BbIpa)K€HUS KOHIICHTPAIIMM PAaCTBOPOB (MaccoBasl JOJs, MOJIApHas
KOHIIEHTpALUsl, MOJIIpHAsl KOHIIEHTPAIUs SKBUBAJICHTA, MOJIbHAS 10JIs1, TUTD).
Konnurarueasle cBOMCTBa pacTBOPOB. M teanbHbIi pacTBOp.
3akonsl Payms: [ (tonomerpuueckuit) u Il (30ymmnockonnueckuii U KpHOCKOMMYECKHIA).
Ocmoc. OcmoTryeckoe nasieHne. Cxema 0CMOMETpA.
KHcnoTHO-0CHOBHBIE B3aUMOAECHCTBHSI BELLIECTB.
HNonHast Teopust KUCIOT U OCHOBaHMM AppeHnyca. OCHOBHBIE MOHATHS U ITOJIOKEHUS TEOPHUH
AppeHnnyca.
Huccoumanus KHCIOT, OCHOBAaHUW M COJIEM C TOYKM 3PEHUS HMOHHOM Teopuu AppeHuyca
(mpuMepsI).
Crenens aucconuanuu. CHIbHBIC U Ca0BIE DJIIEKTPOIUTHI.
Jucconnanus cnadbix 3neKTponnToB. KoHcTaHTa AMCCONMAIUN.
3akoH pazbasneHus: OcTBaabia.
Peakiiuu noHHOr0 0OMEHa MEXAY JIEKTPOJIUTaMHU (Ha MpUMepe peakuuii oOpa3oBaHus ci1adoro
AJIEKTPOJINTA, OCAJIKA U Ta3a).
IIpousBeneHne paCTBOPUMOCTH.
HNounoe npousBenenne Boabl. BonopoaHblil U THAPOKCUIILHBIN TOKA3aTEIIH.
I'upponus coseit. TUIBI TUAPOIN3A COJIEH.
KonuyecTBeHHBIE XapaKTEPUCTUKH MPOLECCa THIPOJIN3A.
@DakTOpBbI, BAUSAIOLIUE HA TPOLIECC THAPOIN3A.
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KonTtpoasHbie Bonpochl 1o TeMe «/[ucnepcHble cucTeMbD»

I'eTreporennsie cmecu. JlucrnepcHble CUCTEMBI.
Hucnepcuocts. Knaccudukanuu AUcCrepcHbIX CUCTEM.
Koinouansie pactBopsl. JInodpuiisHbie 1 110(GOOHBIE KOJIIOUIBI.
CrniocoObl MosTy4eHus KOJUTOUIHBIX PACTBOPOB.

CrpoeHure KOJTOUIHBIX YacTHULl.

[IpaBuno ®asHca — [leckosa.

Y CcTOWYMBOCTD KOJUIOMAHBIX cucteM. CTaOuiIn3aTophl.
Koarymnsmust mnoduiabHbIX 1 TH0()OOHBIX KOJUIOHIOB.
CenumeHTAaIMs KOJUIOUIOB.

Koarynsiuus KoJuIouJHbIX pacTBOPOB 3JIEKTPOIUTAMH.
ITpaBumno lyneue — 'apau. Koarynupyromas crnocoOHOCTb.
OnTuyeckre CBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNeKTpUYeCcKHe CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KoHTposbHbIe BONPochI 10 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOIECCHI»

OCHOBHBIE TOHATHSI TEOPUU OKUCITUTEIHFHO-BOCCTAHOBUTEIIBHBIX PEAKITHI.
OKHCIINTEIFHO-BOCCTAHOBHUTEIIbHEIC CBOMCTBA BEIIIECTB.
Baxueiime OKUCINTENIN U BOCCTAHOBUTEIIH.
THIIbI OKMCIIUTEIEHO-BOCCTAHOBUTENBHBIX PEAKIIU (TIPHUMEDPHI).
OKHCIIUTEIFHO-BOCCTAHOBUTEIBHBIN ITOTCHITAAI.
Ypasuenue HepHcra.
CocraBiieHue OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI.
Hanpasnenue 0KMCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «3.11eKTp0ngnqec1<ne CHCTEMBD»

DnekTpoxummuueckue cuctembl. Kimaccudukarus 3MeKTpOXUMUYECKIX MTPOIECCOB.
DIIEKTPOXUMUYECKHE TTPOIIECCH, MPOTEKAIOIINE Ha TPAHUIIE pa3/iea «MeTaul — pacTBOPY.
["anpBanmveckuii anemeHT Jlanuamsa — Skoowu.

DIIEKTPOABMKYIIAS CUJIA TAIbBAHUYECKOTO DJIEMEHTA.

N3MepeHne dIeKTpPOIHBIX NOTEHUUAIOB. Psa  CTaHZAPTHBIX JJIEKTPOAHBIX IOTEHIIUAJIOB.
CBoiiCTBa METAIUIOB B COOTBETCTBUHU C UX TOJIOKEHHUEM B PSITy HAIIPSDKCHUI.

Ypasnenue HepHcra.

DIIEKTPOJIN3 PACIIaBOB U PacTBOPOB. KaToIHbIE U aHOIHBIE MPOLECCHI.

OO6wenunenHsbli 3akoH Papanes. Berxos 1o Toky.

Koppozus metamnos. Knaccudukaiys Koppo3HOHHBIX TPOIIECCOB.

XuMuyeckasi Koppo3usl.

DIEKTPOXUMUYECKass KOPPO3us. AHOTHOE OKHCICHHE METa/llla U KaTOJAHOE BOCCTAHOBJICHHE
OKHCJIUTENS.

[Tpumeps KOPPO3UHU B KUCIIOH cpefie U aTMOC(HEPHOU KOPPO3HUH.

CkopocTh KOPPO3UH.

3anmra METAIJIOB OT KOPPO3HUH.

3aluTHbIE TOKPBITHS.

DIEKTPOXUMHUIECKHE CITOCOOBI 3aITUTHI OT KOPPO3UH METAILTIOB.

XUMHUYECKUE UCTOYHUKHU TOKA. ['albBAHUYECKUH DIIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPHI.

XUMUYECKUE UCTOYHUKHU TOKA. TOIJIMBHBIE 3JIEMEHTHI.



7. OneHOYHBIE CPeACTBA /ISl NPOBEICHUsI POMEKYTOYHOM aTTecTANMU
[IpomexxyTouHass — aTTecTalusi UMEET  LEIbI0  ONPEAEIUTh  CTENEHb  JOCTHXKCHMS
3aITAaHUPOBAHHBIX PE3Y/IHTATOB OOYUEHHS 110 TUCIUILIMHE 32 ONPEAeIICHHBIN Mepro 00yueHHsI.

a) Ilnanupyemble pe3yJbTaTbl O00yYeHUS] W OLIEHOYHBIE CPeACTBA ISl NPOBEdEeHUS
NMPOMEKYTOYHOM aTTEeCTALMHU:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemblie pe3yiabTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-6

HCIIOJIb30BAHUCM OCHOBHBIX 3dKOHOB CCTCCTBCHHOHAYYHBIX AWCHUIIIIMH B HpO(l)CCCI/IOHaJIbHOI\/JI ACATCIIBHOCTU, ITPUMCHCHUEM MCTOJO0B MAaTCMATUYCCKOI'O
aHaJIu3a 1 MaTCMaTH4CCKOIro (KOMHBIOTepHOFO) MOACIIUPOBAHUA, TCOPETUYCCKOI'O 1 SKCIIEPUMCHTAJILHOI'O UCCIICAOBAHUA

3HaThb

- OCHOBHBIC XUMHWYCCKUEC ITIOHATHA,
MOJIOKEHHSI U 3aKOHbI;

- METOAbI XUMHNYCCKOI'O 1 (1)I/I3I/IKO'
XMMHYECKOTO aHAJIN3a BEIIECTB U
00BEKTOB OKPYKAIOIIEH CpeIbl;

- COBPEMEHHBIE HAIPaBJICHUS
Pa3BUTHS HAYYHBIX TEOPUM, METOIBI
TEOPETHYECKOTO U
OKCIICPUMCHTAJIBLHOT'O
UCCIICIOBAHMS.

Hepeuenb meopemu4ecKux 6onpocoe6 K IK3ameny:

16.
17.

18.
19.
20.
21.
22.

OCHOBBI XMMHUYECKOHM TEPMOJMHAMHUKHU: CHCTEMA, TEPMOJAMHAMUYECKHUE I1apaMeTphbl
CUCTEMBI, (YHKIIUU COCTOSHUS cucTeMbl. [1epBbIil 3aKOH TePMOTUHAMUKH.

DHepreTuka XMuMUYECKUX ITPOLIECCOB.

OHranbnus. 3akoH ['ecca u ciencTBus U3 HEro.

OHtponus. YpaBHeHue bonbiimana. BTopoii u TpeTuii 3aKOHbI TEpPMOAUHAMUKH.

Oneprus ['m66ca. HanpapiieHUs: XUMHUECKUX TIPOIIECCOB.

Xumnueckasi kuHeTuka. CKOpOCTh XUMUUYECKOU peakiuu. CpeaHsss U UCTUHHASL CKOPOCTH
peaxkunu. Kunerndeckas kpupasi.

CKOpOCTh peakliui U METOAbI €€ PEryIUPOBAHMUSL.

Bnustaue Temriepatypsl Ha cKOpocTh peakuuu. [Ipasmno Bant-I'odda.

DHeprus akTUBalMu. AKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHUE AppeHuyca.

. KatanuzaTopbl 1 KaTanTUTHYECKHE CUCTEMBL. | OMOT€HHBIN KaTaJIn3.

. KaranuzaTopsl 1 kaTanuTHueCKUE CUCTEMBI. [ €TepOoreHHbIN KaTanus.

. XuMu4ecKoe paBHoBecHe. KOHCTaHTa XMMUYECKOTO PaBHOBECHSL.

. Cmemenne xumuueckoro paBHosecus. [Ipunnun Jle arense.

. PactBopb1. CriocOOBI BhIpaXEHUsI KOHIIEHTPAIIUU PACTBOPOB.

. PactBOpHI 2nekTpouToB. CTENEHb U KOHCTAHTA 3JEKTPOJIUTUUECKON TUCCOLMALNU. 3aKOH

pazbaBnenust OcTBaIbaA.

Jucconumanus KUCIOT, OCHOBaHHM, coneil. AMQOTepHbIE YIEKTPOIUTHI.

PactBopumocTs. IlpousBeneHue pacTBOpUMOCTH. YCJIOBHE OOpa30BaHMsI M PACTBOPEHUS
OCaJIKOB.

Huccounanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

I'maponus coneil. CTeneHb U KOHCTaHTa T'MIPOJIN3a.

Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunpheie u 110oOHbIE KOJUIOUIBL.

CtpoeHne KOJTOUIHBIX YacTHULl.

Koarynsiiust KoJuIouHbIX pacTBOPOB.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouHble CpeaCTBa

YMeTs

- pelaTh pacuyeTHbIE 33141
MIPUMEHUTENHHO K MaTepuamy
[IPOrpamMMmBl;

- peliarh pacyeTHhIC 3aa4u
MIPAKTUYECKOr0 COAEP/KaHUS,

- POTHO3UPOBATH BO3MOKHOCTh
MIPOTEKAHUs CaMOITPOU3BOJIBHBIX
IIPOLIECCOB B Pa3IMYHbIX
XUMHUYECKUX CUCTEMAX.

Ilpumepnuvle npaxmuueckue 3a0anHusA 011 IKIAMEHA:

1. HammcaTh 3JIE€KTpOHHBIC YPAaBHEHHUS SJEKTPOTHBIX MPOIECCOB, YPAaBHEHHE CYMMapHON
TOKOOOpa3yroleil peakuuu, BoIYUCIUTh, DJ[C raJbBaHMYECKOTO 3JE€MEHTa, €CIM KOHLEHTPalUu
HOHOB MeTaiuioB pasHs: [AI**]=0,001 mounb/i1, [C0%*]=0,1 Mous/iL.

2. Harmucats MOHHBIE 1 MOJICKYJISIPHBIE YpaBHEHUS peakiuil ruaposusa coseid: KsPO4; NaxSOs,.

3. 3aKOHYNTH YpaBHEHHs PEaKIIHii, HAMKUCAB UX B MOJEKYJISIPHOW M MIOHHOH (popmax:

Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuna kaibiusa conepxutcs 478,8 r Ca(OH),. [InotHOCTH pacTBOpa
1,14 r/mn. Paccuuraiite: 0(Ca(OH)2); Cy; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocraBbTe ypaBHEHHS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIHil:

KoCr,07 + FeSO4 + H,SO4 — , KMnO4 + NaySO3 + HoO —.

6. HamucaTtp 5JI€KTpOHHBIC YPaBHEHUS 3JEKTPOTHBIX IMPOIECCOB, YpaBHEHHE CyMMAapHON
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C ralbBaHUYECKOTO 3JIEMEHTa, €CIM KOHIEHTPalUU
MOHOB MeTauIoB paBHbl: [Mn?*]=0,01 mous/i, [Au**]=0,1 Moub/1.

7. 3aKOHYUTH YpaBHEHHsI peaKlUii, HAMKCAB UX B MOJIEKYJSIPHON U MOHHOM opmax:

NH;OH + HNO;3; —, Zn(OH)2 + NaOH—, AIPO,4 + Na,SO,4 —.

8. Hammcarb SIeKTpOHHBIE YypaBHEHHUS DIEKTPOJHBIX TPOIECCOB, ypaBHEHHE CYMMapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PABHBI: [Zn2+]=0,01 mons/1, [Cu*]=1,0 Mons/m.

10. Cynbdat amomunusi maccoir 36,4 r pactsopwiu B 100 T Boabl. [I10THOCTH MOTy4€HHOTO
pactopa 1,32 r/mi. Paccuuraiite: @(Al2(SO4)3); Cm; Coxs Cmi N(Al2(SO4)3) u N (H,0); T.

11. Hammcath 37€KTpOHHBIE YpaBHEHHS JJIEKTPOJHBIX IIPOIECCOB, YpaBHEHUE CyMMapHOU
TOKOOOpa3ytomeit peakuuu, BeIYUCIUTh DJ[C ranbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
MOHOB METAJJIOB PaBHBI: [Mn2+]:0,01 monb/n, [Ag']=1,0 Momb/m.

12. 3aKOHYUTH YpaBHEHHUS PEaKIMi, HAIIMCAaB UX B MOJIEKYJISIPHOM M MOHHOM BHJIE:

MnS + H,SO4 —, Fe(OH); + NaOH —, NH4CIl + KOH —.

13. Omnpenenute TEPMOIMHAMHYECKYIO BO3MOXKHOCTH nIpoTekaHusa peakuun CaOq) + 2 Cyy =
= CaC; () + CO(r), AH; = 460 x>k ipu CTaHJAPTHBIX yCIOBHAX. Paccuuraiite TemnepaTypy Hadaa
peakiuu, ecaun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCjy)= 70 Jx/Mons-K;
S(CO)=197 Ix/mons K.

Bnanets

- HaBbIKaMU IMPUMCHCHUA OCHOBHBIX
XHUMHUYCCKUX 3aKOHOB B

Ilpumepnsle npakmuyecKkue 3a0anus 011 IK3AmMeHa:
1. st peakuuu CHy ) + COy (y =2 CO (y + 2 Hy () onpeaennite BO3MOKHOE HalpaBIeHUE




CTpyKTypHBIii
DJIEMEHT

[Tnanupyemsble pe3ynabTaThl

OneHouHble CpeaCTBa

KOMIIETEHINH 0byuenus
npodeccnoHaNbHOM IEATEIBHOCTH; | CAMOIIPOU3BOJIBHOTO TEUEHUS pPeaKkUMU NpPHU CTaHAAPTHBIX YCIOBUSX M Ipu  TemmepaTrype T
- IPAaKTUYECKUMU HaBbIKAMU =927°C, eciu TemnoBoii S BEKT PeaKIMH 10 33JAHHON TEMIIEPaTyphl He H3MEHHTCA. YKakKHuTe: a)
TEOPETUYECKOTro U BBIJICTISICTCSl WJIM TOTJIOUIAeTCS SHEPrusi B XOJA€ peakuuu; 0) MpUYMHY HaWJEHHOTO W3MEHEHUS
AKCIIEPUMEHTAJILHOTO UCCIeA0BaHus | SHTponuu. Paccunraiite TeMiepaTypy Havajia peakiifi.
B 00J1aCTH XUMUM; 2. Beipa3uTe yepe3 KOHIEHTPALUU PeareéHTOB KOHCTAHThl PABHOBECHS CIICAYIONIUX peaKlun
- METOJAMH UCCIIEIOBAHNS U Nory + 3 Hory = 2 NH3p, AH = -92,2 xJx. YkaxkuTe HalpapieHUE CMELIEHUS XMMHUYECKOTO
CHOCOOHOCTBIO OOBSCHSTH €T0 paBHOBECHsSI STUX PEaKUUi: a) MPH MOHUKEHUU TEMIIEPaTyphl, €CIIU JaBJICHHE MMOCTOSHHO; 0) mpu
PE3yJIbTaThI MPUMEHHUTEIHHO K MTOBBIIICHUH JIaBJICHUSI, €CTTU TEMIIEpaTypa MOCTOSIHHA.
npodeccrnoHaNbHOM 1eATEIbHOCTH 3. CkonbKO MUJITMIUTPOB 96%-HOrOo pacTBOpa CEpHOMl KUCIOTHI € IUIOTHOCTHIO 1,84 1/mn
notpedyercs s npurorosienus 2 i1 0,25M pactsopa?
4, Kakue w3 crneayromux cosneil moxasepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocTraBbTe HOHHBIC U MOJICKYJISIPHBIE YPABHEHUS THAPOJIN3a COOTBETCTBYIOIINX COJICH.
5. 3onb ruapokcuaa mMaruus nonydeH myrem cmemuBanus 0,02 1 0,011, pactBopa MgCl, u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] TMOJY4EHHOTO 30JI1 W HAIUIIATE
dbopMyIy ero MUIIEIUIHI.
6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CUIIy U ONPEIEIUTE HalpaBiICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAaHUs pEaKIUu TMPU CTAHAAPTHBIX YCIOBUAX, HCIOJB3Ys] 3HAYEHUS OKUCIUTEIHHO-
BOCCTaHOBUTENBHBIX NoTeHmanos HJ + H;PO, — Jo, + HPO3; + H,0.
7. IlpuBenuTe CXeMBbI SJIEKTPOIHBIX MPOILIECCOB M MOJIEKYISIPHBIE YPAaBHEHUS pPeaKIIUid,
NPOTEKAIOIIUX TPH AIEKTPOXUMHYECKOH Koppo3un raipBanonapel Co/Ni: a) B kucioii cpeze; 0) Bo
BIQXKHOM Bo3ayxe. Omnpenennte yObUIb MAacChl aHO/Ia TIPH KOPPO3UHU B KHUCIIOU cpefie 3a 20 MUH,
€cJI CKOpOCTh Kopposun coctaBuia 0,01 r/y.
OIIK-7

CIOCOOHOCTBIO BBISIBUTH €CTECTBEHHOHAYYHYIO CYIIIHOCTh MPOOJIeM, BOSHUKAIOIINUX B X0/1€ TPO(HeCcCHOHATEHOM e TENbHOCTH, TPUBJIEYDb UX JIJISl PEIICHUS
COOTBETCTBYIOIIHMI (PU3UKO-MaTEMaTHUECKUI armapaT

3HaTh

CIIOCOOHOCTBIO BELISIBUTD
€CTECTBEHHOHAYUHYIO CYIIIHOCTb
po0JieM, BOZHUKAIONIUX B XOJIE
npodeccnoHaNbHOM e TENbHOCTH,
MIPUBJICYD UX IS PEIICHUS
COOTBETCTBYIOIIUH (PUZUKO-
MaTeMaTUYECKUI anmnapar

1. OxucnuTenbHO-BOCCTAHOBUTEIBHBIE CBOMCTBAa BemiecTB. Kimaccudukaius OKHCIUTETHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUMA.

2. DIJIEKTPOXUMHUYECKUE CHCTEMBI. 3aKoHbI Dapajies. DIEeKTPOTHBIA TOTCHITHAI.

3. TampBanmveckuii anemeHT Jlanumsa Skobu.

4. DIeKTPOXUMHUYECKUE CUCTEMBI: DJIEKTPOJIN3 PacIuiaBoB. [I[puMeHeHuE IIeKTPOIu3a.

5. DnekTponu3. AHOJHBIN U KaTOAHBIN MPOIECCHI MPHU 3IIEKTPOIU3E PACTBOPOB.

6. Koppo3swus. Bugsl koppo3un. CriocoOb! 3aUTHl METAUIOB OT KOPPO3HH.




CTpyKTypHBIii

[Tnanupyemsble pe3ynabTaThl

DJIEMEHT OrneHoYHBIC CPECTBA
oOyueHus
KOMITCTCHIIHH
YMerhb - peniaTh pacueTHBIC 3a/1a41 1. Omnpenenure TEPMOJUMHAMHYECKYIO BO3MOXHOCTB IpoTekanust peakuuu 2 Cly ) + 2 HoOp
MIPUMEHUTEIILHO K MaTepHaILy =4 HCly) + Oz (y, AH; = 115,6 x/x npu craHIapTHBIX yCIOBHsAX. Paccumraiite Temmeparypy
[POrpaMMBbl; Hauaima peakumu, ecam  S(Clp)=223 JIx/mons-K; S(H,0)=189 [Ix/mons-K; S(HCI)=
- MPOTHO3UPOBATH BO3MOKHOCTh 187 1xx/monb-K; S(02)=205 Tx/moas K.
MPOTEKAHHS CaMOIIPOU3BOJIBHBIX 2. Hamucath ypaBHEHHUS peakiuii THAPONIKN3a B MOJIeKy sipHOM U noHHOM Bujie: CrCls, K,COs.
MIPOLIECCOB B Pa3TMYHBIX 3. CocraBbTe ypaBHEHUsSI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITU:
XUMHUYECKUX CUCTEMAX 4. K,Cry07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + HyO —.
- COYETaTh TEOPHUIO U NPAKTUKY IS 5. B 640 miu Boas! pactBopuin 160 r xnopuaa xenesa (11I). [TnotHOCTh MONMy4eHHOrO pacTBopa
pelIeHUsT HHKEHEPHBIX 3a71a4 1,032 r/mit. Paccuuraiite: w(FeCls); Cy; Cox; Cm; N(FeCls) u N (H0); T.
6. Omnpenenure TEPMOIUHAMUYECKYIO BO3MOMKHOCTh HpoTeKaHUs peakuuu CS; (o +3 Oyp=
=CO; (y + 2 SO; (1), AH; = -1075 x/Ix npu craHzapTHbIX yciaoBusX. Paccuutaiite Temmneparypy
Havaima peakuuu, ecimu  S(CSp)=151 [Ix/mons-K; S(0,)=205 JIx/mons'K; S(CO,)= 213
Jx/moms-K; S(SO2)=248 Jxx/momas K.
7. Peaxuums uger no ypasHeHuto: 2 Hy (i + Sy () = 2 HaS(y. HauanbHas KoHLeHTpalus Bogoposa
2 wmonb/1, cepel 1,5 monb/n. Ompenenute BO CKOJIBKO Pa3 MU3MEHHTCS CKOPOCTh PEAaKIMH K
MOMEHTY, Korjaa npopearupyet 0,7 Mois/1 Bogopoaa?
Omnpenenure TEPMOAMHAMUYECKYIO BO3MOXKHOCTb HMPOTEKAaHUS peakuun 2 ZNS ) + 3 Oy =
=2 2n0 ¢y + 2 SO, (1), AH; = -890 x/I>x mpu cTaHIapTHBIX ycloBuUsX. Paccunraiite Temneparypy
Havana peaxim, eciau S(ZnS)=58 Ix/monb - K; S(02)=205 Jlx/Mons K; S(ZnO)= 44 Ix/monb-K;
S(S0,)=248 Jxx/monn K.
Bnanets - HaBbIKaMH NPUMCHEHM I OCHOBHBIX 1. Paccuwmraiite QJICKTPOABMIKYIIYIO CUITY W OIPCACIHNTC HAIIPaBJICHHUEC CaMOIIPOU3BOJIBHOTO

XUMHUYECKUX 3aKOHOB B
npodeccnoHaNbHON e TENbHOCTH;

- MPAKTUICCKUMU HABBIKAMH
TEOPETUYECKOTO U
AKCTIEPUMEHTAIILHOTO UCCIIEIOBAHUS
B 00J1aCTH XUMUH, IPUBJICKAs IS
WX PEIICHUS] COOTBETCTBYIOIINN
(U3UKO — MaTeMaTUYECKHI anmapar

MPOTEKaHWsS PpEaKIUH TPH CTAHJAPTHBIX YCIOBHUSX, HCIONB3YysSd 3HAYCHHUS OKUCIHUTEIBHO-
BOCCTAHOBHUTENLHBIX MoteHnuanos HJ + H3PO, — J, + H3PO3; + H,O0.

2. [lpuBeaute cXeMbl SIEKTPOJHBIX TMPOIECCOB M MOJEKYISPHBIE YpPaBHEHUS pEaKIuii,
MPOTEKAIOIINX TPU AIEKTPOXUMHUIECKOH Koppo3uu ranbBaHonapsl Co/Ni: a) B kucioit cpexe; 0)
BO BJI&XKHOM Bo3jayxe. Omnpenenute yObulb MacChl aHO/A ITPU KOPPO3HUH B KUCIIOH cpeze 3a 20 MUH,
€CIIU CKOPOCTh Koppo3uu coctapmia 0,01 r/4.

4. CocTaBbTe SJEKTPOHHO-UOHHBIE YPAaBHEHUS SJEKTPOIHBIX MPOIECCOB (aHOJ WHEPTHBINA) U
MOJICKYJISIPHOE yYpaBHEHHE pEaKIMH, MpoucXomsimied mpu snekrponmuse pactBopa CoSOg,
Beruuciure (akTrdeckoe KOJIMYECTBO MeTaylla, MOJYYSHHOTO HAa KaTojAe TpPH DIIEKTPOIU3e
Co(NOg)2, ecau 31€KTpoIr3 MPOBOAWIN B TedeHuu | 4. Beixon meramia mo Toky coctaBui 85%.
YKakuTe BO3MOKHBIE IPHYMHBI YMEHBIICHUS BHIXOa METaJJIa IO CPABHEHHIO C PACUETHBIM.




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

[IpomexyTouHas arrecTanusi MO TUCHUIUIMHE «XUMHUS» BKIIOYAET TEOPETUYECKHE BOIPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHS OOY4YalONIMMHUCS 3HAHUH, W TPAKTUYECKUE 3aJaHUs,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHU U BIaICHUH, MPOBOJIUTCS B opMe 3aUeTa.

3ayer Mo JaHHOW TUCHMIUIMHE MPOBOAUTCS B YCTHOW (popme 1o Omieram, KaKIblid U3 KOTOPBIX
BKJIIOYAET 2 TEOPETHUECKHUX BOMPOCA U OJIHO MPAKTUYECKOE 3a/1aHuUE.

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

«3auTeHo» - OOydYalIIUiCi JAEMOHCTPUPYET TOPOroBBId YpPOBEHb CHOPMHUPOBAHHOCTHU
KOMITIETEHIIUI: B X0/ KOHTPOJIbHBIX MEPONPUATUIN JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTJIETIbHBIX 3HAHUM, YMEHUM, HABBIKOB, 00YYAIOIIUICS UCTIBITHIBAET 3HAUUTEIIbHBIC 3aTPYIHEHUS TTPU
OIIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX NEPEHOCE Ha HOBbIE CUTYAIIHH;

«HE 3aYTEHO» - 00y4YaroIIMiicd HE MOXKET IOoKa3aTb 3HAHUS HAa YPOBHE BOCIIPOM3BEICHUS U
00BsicCHEHUS] HHPOPMAIIMH, HE MOXKET I0Ka3aTh HHTEJIEKTYyallbHbIE HABBIKU PEIIEHUs TPOCTHIX 3aa4.

8. YuedHOo-MeTOoAMYECKOEe H HH(POPMALIMOHHOE 0O0ecedyeHue THCIMTLINHBI

a) OcHoBHas JUTEpaTypa:
1. OcnoBbl xumuu: yue6nuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M, 2014.-

560c.: - (Bwicmee oOpa3oBanume: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.10.2019). - Tekcr:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yue6noe nocobue / JI. I'. Konsna, JI. I'. Tapactok ; MI'TY. -
Maruurtoropck : MI'TY, 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 (nmata oOpamenusi: 14.10.2019). - MakpooObekT. - TeKCT : 3IEKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.

0) /lomoyiHUTE IbHAA JIUTEpaTypa:

1. Mensnuk, H. JI. PactBopsl : mpaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
MumypuHa ; MarHUTOropckuii roc. Texuuueckuit yu-T uM. I'. M. HocoBa. - Maraurtoropck : MI'TY
mm. I'. WM. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ turym. odkpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara ob6pamienus: 14.05.2020). - MakpooObeKT. - TEKCT : BJIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

2. Mensnuk, H. JI. TucnepcHsie cuctemsl : npaktukyM / H. JI. Mensuuk, 3. P. Mynnuna,
O. A. Mumypuna ; Marauroropckuii roc. Texunueckuii yu-T uM. I'. 1. Hocoa. - Marauroropck :
MI'TY wum. I'. WU. HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ Tturyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

3. Komsima, JI. I'. OkucAWTENhHO-BOCCTAHOBUTEIbHBIE peaknuu. OCHOBBI JJEKTPOXUMHH :
yuebnoe nocodue / JI. I'. Komsina, 3. P. Mymuna ; MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2015. - 58 c.
ni., TalJI. URL
https //magtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show—dcataloques/1/1121163/1
147.pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooObeKT. - TEKCT : BIEKTPOHHBIN. -
Nmeercs nedarHplil aHAIOr.

4. Mumypuna, O. A. Xumundeckas kuHeTHKa. COCTOSTHUE XMMHYECKOTO PAaBHOBECHS :
npaktukyM / O. A. Mumypuna, 3. P. Mymnuna, O. B. EpmoBa ; MarHUTOropckuii roc. TeXHU4ECKUH
yH-T uM. ['. . Hocoma. - Marautoropck : MI'TY um. I'. 1. HocoBa, 2019. - 1 CD-ROM. - 3armn. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara obOpamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AJICKTPOHHBIN. -
Ceenenus goctynssl Takxke Ha CD-ROM.
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B) MeTtoanueckue yKazaHusi:

1. Mumypuna, O.A. DHepreTuka XHUMHYECKHX IIPOIIECCOB: METOJAMYECKHE YKa3aHUS K
nabopaTopHbIM paboTaM MO JUCHUIUIMHE «XHUMHS» I OO0YyYalomuXcs BCEX HaIpaBlICHHUH
MMOATOTOBKH M CTCIMAIbHOCTEH THEeBHOU (popMmbl oOyuenwus / O.A. Muirypruna; MarHuTOropcKuid roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. 1. HocoBa, 2016. — 11 c. —
Tekcr : Henmocpe1CTBEHHBIM.

2. Komsama, JLI. Xwumuyeckas TepMOAMHAMUKA: METOAWYECKHE  YKa3aHUSA  JUIA
CaMOCTOSITENIbHOM paboThl MO JUCHUIUIMHE «XUMHUS» Uil O0OYyYarolIMXCs BCEX HaIpaBlICHUMN
MOATOTOBKM W crnenuaibHocTedl Bcex (opm oOyuenums / JLI'. Komsma; Marautoropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. 1. Hocoga, 2020. — 18 c. —
Tekcr : Henmocpe1CTBEHHBIM.

3. Konsma, JI.I. CkOpoCTh XUMHYECKUX pEaKIUid U XUMHUUYECKOE paBHOBECHE: MeToanuecKkue
yKa3aHUs K J1a00paTOPHBIM paboTam MO JUCHUILIMHE «XUMUSD» AJsl 00y4aroIIUXCsl BCEX HaIllpaBICHUN
MOJTOTOBKH U crnienuaiibHocTel Beex Gpopm oOyuenus / JL.I'. Komsina, E.B. Tapactok; MarauToropckwii
roc. rexunueckuil yu-T uM. I'. . HocoBa. — Maruuroropck : MI'TY um. I'. K. Hocosa, 2020. -8 c. —
Tekcr : HenmocpeICTBEHHBIN.

4. PonmuonoBa, H.M. Xumuueckas KuHeTHKa. XHUMHUYECKOE pPAaBHOBECHE: METOAMYECKUE
YKa3aHUs Il CaMOCTOSITENIbHOM paboThl MO AMCHMILIMHE «XUMHUS» I8 OOydaroluxcs BCeX
HaAmpaBJIEHUH MOATOTOBKM M CHelHalbHOCTe Bcex ¢opm obOyuenus / H.W. Pommonona, A.IL
[Tonomapes; Maraurtoropckuii roc. Texundeckul yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY
uMm. I'. 1. Hocosa, 2020. — 20 ¢. — TekcT : HenmocpeACTBEHHBIH.

5. Uynposa, JI.B. PactBopbl: Merommyeckas paszpaboTka K JabOpaTOpHBIM paboTam Mo
TUCHUIUTNHE «XUMHS A 00y4arolIMXCcsl BCEX HAMpaBICHWN MOJATOTOBKU U CHEIMATbHOCTEH BCEX
dopMm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuToropckuii roc. Texaudeckuii yH-T um. [, U.
HocoBa. — Maruutoropck : MI'TY um. I'. K. Hocosa, 2020. — 41 c¢. — TeKcT : HenmocpeACTBEHHBIH.

6. Yympora, JI.B. PactBopel: Merommueckas pa3pabOoTKa K CaMOCTOSTEIhHOW paboTe 1o
IUCLHUIUIMHE «XUMUS» A7 00ydyaromuXcsi IO BCEM HAaIpaBlIEHUSIM MOJATOTOBKU M CIIELUAIBHOCTSAM
Bcex Qopm obyuenus / JI.B. Uynposa, 3.P. Mymiuna, O.A. Mumypruna; Marautoropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY nm. I'. 1. HocoBa, 2017. — 26 c. —
TekcT : HemocpeACTBEHHBIM.

7. Konsna, JL.I'. KonnonaHele pacTBOpBI: METOJUYECKUE yKa3aHUs K JabopaTopHOil paboTe 1o
JUCHUIUIMHE «XUMHS» A 00y4arolMXcs MO BCEM HAIpPAaBJIEHUSM MOATOTOBKU U CIELHMAIBLHOCTAM
Bcex Gopm oOyuenus / JL.I'. Komsina, JILA. bonbsH; MarHUTOrOpckuil roc. TEXHUYECKUH yH-T UM. [ .
N. HocoBa. — Maruutoropck : MI'TY um. I'. W1. Hocoa, 2017. — 9 c. — TekcT : HenocpecTBEHHBIH.

8. Konsana, JI.I'. OxucIuTEIbHO-BOCCTAHOBUTENbHBIE PEAKLUU: METOAMYECKHE YKa3aHUS K
nabopaTopHOW paboTe MO JUCHUIUIMHE «XUMHS» JUIsl 00yUJarOIUXCs BCEX HAINPaBICHUH MOATOTOBKHU
u crneuuanbHoctei Bcex (opm oOyuenus / JIL.I. Komsma, E.B. Tapactok; Marautoropckuii roc.
texHnyeckui yH-T uM. I'. M. HocoBa. — Maraurtoropck : MI'TY um. I'. K. Hocoga, 2020. — 10 c. —
TekcT : HenocpeACTBEHHBIN.

9. Komsma, JI.I. OKHCIHTENHHO-BOCCTAHOBHUTEIBHBIE PEAKIMH M  AJIEKTPOXUMHUYECKHE
IPOIECChl: METOAMYECcKas pa3padoTKa K CaMOCTOATENIbHOW pabore it 0OydyaromMXCsl MO BCEM
HaIpaBJIEHUSM TMOJATOTOBKH M CIeHAIBHOCTAM Bcex (popm obyuenus / JI.I'. Komsma, E.B. Tapacrok,
3.P. Mymnnna; Marauroropekuii roc. texunueckuit yH-T uM. I'. 1. HocoBa. — Maraurtoropck : MI'TY
nM. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HenocpeICTBEHHBIN.

10. Mumypuna, O.A. DIeKTpOXMMHUYECKHE MpPOLECChl: METOAWYECKHE YKa3aHUs K
nabopaTopHOi pPabOTe MO JUCHUIUIMHE «XHUMHs» I OOY4alolmMXCs IO BCEM HAMpaBIICHUSIM
MOJrOTOBKM M CHEIHAIbHOCTSM Bcex ¢opm obOyuenuss / O.A. Mumypuna, H.M. Ponnonosa;
MarnuTtoropckuii roc. Texuudeckuii yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. .
Hocoga, 2017. — 13 c. — TekcT : HenmocpeACTBEHHBIN.



r) [IporpammHuoe odecnneuenne u UHTEpHET-pecypcehl:

IIporpammuoe obecneyenue

Haumenoanue 110 Ne norosopa Cpox AciicTus

JIMLCH3HH

MS Windows 7 Professional(us ; 1557 18 o1 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional 1 757 17 o1 27.06.2017 27.07.2018

(myst KITaccoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpodHo

7Zip cB000THO pacnpocTpansemoe [10 OECCPOYHO

FAR Manager cB00OOHO pacnpoctpansemoe I10 OecCpoUHO

HpO(l)eCCI/IOHaJ'IbHI)Ie 0a3mbl JAaHHbIX U I/IHq)OPMaIII/IOHHbIe CIIPaBOYHbLIC CHCTEMbI

HazBanue xkypca

CcrlUIKa

DnekTpoHHas 0asza MmepuoAnYecKuX u3gaHui East
View Information Services, OO0 «IBHUC»

https://dlib.eastview.com/

HanuonaneHas  uH(OpMaIMOHHO-aHATIUTUYECKAs]
cucteMa — Poccuickuii HMHIEKC  HAay4HOIO
mutupoBanus (PUHIL)

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

ITouckoBas cucrema Axamemuss Google (Google
Scholar)

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

Wudopmanmonnas cucrema - EgmHoe OKHO
J0CcTyna K MH(QOpMaIMOHHBIM pecypcaM

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

denepanbHOe  roCyJapcTBEHHOE  OIOJKETHOE
yUpexKICHUE «DenepabHBIA UHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTH

URL: http://www1.fips.ru/

Poccuiickas I'ocynapcrBenHas o6ubnuorexka.
Karasoru

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

OnexkTpoHHble pecypcbl O0ubOanorexku MITY um.
I'.11. HocoBa

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

9. MarepuaibHO-TEXHUYECKOe O0ecreyeHne I CHUIIHHbI

MaTepI/IaJ'ILHO-TGXHI/I‘-I€CKO€ obOecrieueHue JUCIMITIIMHBI BKIIFOYACT!:

Tun u Ha3BaHWE ayJUTOPHUH OcHanieHue ayInTopun
YyeOHble ayAUTOPUH IJI5 MynbsTUMeEIUIIHbIE CpEeACTBAa XpaHEHHUs, Nepenadyd Hu
NPOBEJACHUS 3aHIATHH npescTaBIeHUSI HHPOPMAITUU
JEKIMOHHOTO THUIIa
YyeOHble ayJUTOPUH JJIs O6opynoBaHue AJis BBITOJHEHHS J1a00paTOPHBIX padoT,
npoBeaeHHS 1a00paTOPHBIX XUMHYECKast OCy/1a, PEaKTHBHI,
3aHSTHH, TPYNIOBBIX H Harnsigapie MaTepuanbl: TaOIUIBI, CXEMBI, IAKATHI.
WHIWBHIYAIbHBIX KOHCYJIbTAIHH,
TEKYLIEro KOHTPOJIA U
IPOMEKYTOUYHOH aTTeCTAluH
Iomenenus nis [lepconanpupie kommbroTepel ¢ makerom MS  Office,
CaMOCTOATENLHON PaboThl BBIXOZOM B VIHTEpHET M C JOCTYIIOM B 3JIEKTPOHHYIO
o0ydJarIuxcs

nH(pOPMaAITMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCUTETA

ITomeruenust uist XpaHEeHUsI U Crennaxu, celibl s XpaHeHUs] y4eOHOTo 000py10BaHUS
PO(QUIAKTHIECKOTO 00CTYKUBAHUS




Tun u Ha3BaHUE ayAUTOPUHI OcHallleHue ayauTopumn

yueOHOro 000PYIOBAHHUS NHCTpYMEHTHI IJIsI peMOHTa 1abopaTOpHOTO
0o0opymoBaHUs.




