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HH(OpPMAITHOHHOTO ObecreyeHus
JMCIMIUTAHBI




1. Ileain ocBOEHMSI AMCIUTIIIMHBI

LlenssMu OCBOEHUS AUCUUIUIUHBI «XUMHsD» sBiIseTcsl (popMupoBaHue (yHIaMEHTalIbHbBIX
3HAHUW B 00JIaCTU COBPEMEHHOW XUMHH, BKJIIOYAIOIIUX OCHOBHBIE IIOHATHUS, 3aKOHBl U
3aKOHOMEPHOCTH, OIMCBIBAIOIIAE CBOMCTBA XUMHUYECKMX COCAMHEHHI; pa3BUTHE HABBIKOB
CaMOCTOSITENTbHONW paboThl, HEOOXOMUMBIX MJISi MPUMEHEHHS XWMHUYECKUX 3HAHUHM TPU H3Y4YCHHUH
CIELMAJIBHBIX JUCLUIIIMH U JAJIBHEUIIECH IPAKTUYECKON JESTEIIHOCTH.

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

Juctunmmaa b1.b.12 «Xumus» BxomuT B 0a3oByro dacTh Oyioka | oOpaszoBarenbHON
MIPOTrpaMMBI.

JInst u3ydeHus1 TUCHUTIMHBI HE0OXOAMMBI 3HAHUS, YMEHUS W BJIaJCHHS, CHOPMUPOBAHHBIC B
pe3yibTaTe MOJYYeHHsS CpeaHero (MojHoro) oOmero o0pa3oBaHUs IO JUCHUILIUHAM «XUMUSD,
«Dusukay, «MaTemaTHuKa.

3HaHUSA U yYMEHUS O0y4YaroIMXCs, MOTYYEHHBIE MPU M3YYCHUM JaHHOW AUCIUIUIMHBI OyayT
HEOOXOMUMBI UM TpU  JajbHEeHIIeM H3y4YeHWH TaKUX AUCHUIUIMH, Kak «be3omacHocTb
JKU3HENEATEABHOCTHY, « DKOJIOTHI».

3 Komnerennuu odyuarmerocsi, gopmupyeMbie B pe3y/ibTaTe 0CBOCHHS AUCHMILINHBI U
IUIAHMPYeMble pe3yJabTaThl 00y4eHust

B pesynbrare 0cBOCHHUS TUCHUILUIMHBI «XUMHUS» 00yUdaromuics JOHKEeH 00IaaTh cleayomei
KOMIIETEHIIUEH:

CTpyKTYpHBII JIEMEHT [TnanupyemMble pe3ynbTaThl 00yIeHHUS
KOMIIETEHIHN

OIIK-3
CIIOCOOHOCTBIO TIPHOOpETaTh HOBBIE MATEMAaTHYCCKUE W €CTECTBEHHOHAYYHBIC 3HAHUS, HCIIONB3YS
COBpeMEeHHbIe 00pa3oBaTeNbHbIE M HH()OPMAIIMOHHBIE TEXHOJIOTHH
3HaTL - OCHOBHBIE XUMHYECKHE MMOHATHS, ITOJTO0KEHHUS U 3aKOHEIL;
- COBPEMECHHBIC HAMPABJICHUS PAa3BUTHS HAYYHBIX TCOPHIA;
- METOJbI TEOPETHYECKOTO M OSKCIEPUMEHTAIBLHOTO HCCIEIOBAaHUS B
00JIaCTH XUMHU
VYMerh - pelarh pacueTHbIC 33/1a41 MPUMEHUTEIBHO K MaTepraly IporpaMmbl;
- TPOTHO3HUPOBATH BO3MOXHOCTH IPOTEKAHUS CaMOIPOU3BOIBHBIX
MIPOIIECCOB B PA3TUYHBIX XUMHUECKHUX CHCTEMax
Brnaners - HaBBIKAMH TPUMCHCHHSI OCHOBHBIX XHMHYCCKUX 3aKOHOB B
npodeccnoHaNbHOM IeATENbHOCTH,
- MPaKTHYSCKUMHU HABBIKAMHU TEOPETHYECKOTO W IKCIEPHUMEHTAILHOTO
HCCIEI0BAHUS B 0071aCTH XUMHUHU




4. CTpyKTYypa M coiep:KaHue IUCHUIIHHbI

OO01mast TpyA0€MKOCTh JUCIUTIIMHBI COCTABISAET 3 3a4eTHBIX enuHuIbl 108 akaa. yacos:

KOHTaKTHas pabora — 8,7 akaj. yaca:

— ayauTopHas — 8 akaj. 4acos;

— BHeayautopHas — 0,7 akaj. Jaca,

camocrositenpHas padora — 95,4 akaz. 4aca;
MOATOTOBKA K 3a4eTy — 3,9 akaj. yaca
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1. XuMuueckas TepMOJIMHAMUKa 1 16 -CaMOCTOATEIIbHOE n3y4yeHue |3amura koHTposbHOM |OITK-3
yueOHOU U Hay4HOU |paboTHI. -3yB
JUTEPATYPHI;
- pelienue KOHTPOJIBHOU
paboThI.
2. XuMuyeckasi KHHETHKa 1 14 -CaMOCTOSATEIbHOE u3ydeHue|3ammuTa koHTpobHOM |OITK-3
yueOHOi u Hay4YHOI1 | paboTBhI. -3yB
JUTEPaTyphl;
- pelieHne KOHTPOJIbHOU
paboTHI.
3. PacTBOpBI 1 2 | 2121 19 - odopmieHue oTyeTa IO |3almra naboparopHoii| OIIK-3
1abopaTopHBIM paboTam; paboThI. 3amuTa KOHTPOJIBHOM | -3YB
-CaMOCTOSATEIbHOE u3y4deHue|padboThl.
y4eOHOI " Hay4yHOU
JUTEpaTyphl;
- pelieHne KOHTPOJIbHON
paboTHI.
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4. JlucriepCHbIE CUCTEMBI 1 12 -CaMOCTOSITEIbHOE n3y4yeHue |3amura koHTposbHOM |OITK-3
y4eOHOi u HAy4YHOH | paboTBHI. -3yB
JUTEPATYPHI;
- pelieHue KOHTPOJIBHOU
paboTHI.
5. OKHCANTENBPHO-BOCCTAHOBUTENbHBIE| 1 14 -CaMOCTOSATEIbHOE u3ydeHue|3amuTa koHTpopHOM |OITK-3
IPOLIECCHI yueOHOi U Hay4HOI1 | paboTBhI. -3yB
JUTEPATYPHL;
- peleHue KOHTPOJIbHOU
paboTHI.
6. DIEKTPOXUMHYECKHE CUCTEMBI 1 2 2 20,4 - odopmieHue oTuera  1o|3ammra naboparopnoii | OIIK-3
nabopaTopHbBIM paboTam; paboThl. 3ammuTa KOHTPOJIBHOM |-3YB
-CaMOCTOATEIbHOE u3y4yeHue | paboThl.
yueOHOU 51 Hay4YHOU
JUTEPATYPHI;
- pelienue KOHTPOJIBHOU
paboTHI.
Hroro no aucuunimnue: 1 4 | 421 95,4 KonTpoubHas patora,
3a4yer




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B mpomecce mnpenogaBaHus — JIMCHMIUIMHBL  «XHMHS»  [PUMEHSETCS  TPaJuLMOHHAs
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuuu TpoOXOAAT Kak B HHQPOPMAIMOHHOW (opme, rie MMEEeT MEeCTO IOCIeI0BaTeNbHOE
U3JIO)KEHUE MaTepuasia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaTbHBIMU CPEICTBaMU, TaK U B (opMe JeKuuii-Oecepl WM AUaliora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTaKkW», JEKIUH-KOHCYJIbTAMM, TAE€ TEOPETUYECKUI
Marepual 3apaHee BbIAAETCS CTYIEHTaM ISl CAMOCTOSITEIbHOTO U3YUEHMs], U1 TOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT [0 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[ToMuMO 53TOro B JEKUHMH MOTYT MCIOJIb30BAaTHCS 3JIEMEHTBHI MPOOJEMHOIO H3JI0KEHHUS.
[IpoGnemHas JeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMbI, KOTOPYIO B XO/1€ M3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs NpPEeACTaBisieT COOON 3aHsATHE, Mpearojararomiee
MHULIMMPOBAHHOE IIPENoAaBaTeIeM NPUBJICYCHUE ayJAUTOPUM K PEIICHUI0 KPYHMHOM HaydyHOU
npoOJeMbl, pPacKpbIBa€T BO3MOJXKHbIE IIYTH €€ pEIIeHUs, I10Ka3blBa€T TEOPETHUUECKYI0 U
MPaKTUYECKYI0 3HAUYUMOCTh AOCTHKeHuH. Ha mpoOrmeMHON JeKIuMyu HOBOE 3HAHWE BBOAMTCS Kak
HEM3BeCTHOE /s oOyyatomuxcs. [lomyduennas nHbopManus ycBauBaeTcs Kak JMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojJaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPBIA MO3BOJISIET Hanbosee
MOJTHO PpeaIn30BaTh METOJ MPOOJEMHOr0 OOydYeHHs dYepe3 IOCTAaHOBKY IPOOJIeM C TOMOIIBIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOTO U PEaIbHOr0 3KCIIEPUMEHTA, YTO JIa€T BOZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
IIPOBOJATCS JIEKINU-BU3YAIN3allMM, B XOJE KOTOPBIX H3JIOKEHHE TEOPETHUECKOTO Marepuaa
COIIPOBOXKAAETCS MPE3CHTAIIMEH.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcs: B Xo/ie JabopaTOpHBIX padoT, B X0/1€ KOTOPbIX ydeOHas
paboTa MPOBOAUTCS C peaJbHBIMM XUMHYECKMMM BemiecTBaMu. Ha mabGopaTopHbIX paboTax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAMBUAYAJIbHBIE 3aJaHus 1O npoiaeHHoN TteMme. IIpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO TMPEABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoi padoOThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYIEHTOB K JlabopaTopHOM pabore
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeopeThyeckoro BBeneHUs. [Ipu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOIO OOy4YeHHs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuaj IyTeM BBISBICHUS CBS3ed MEXAY KOHKPETHBIM 3HAaHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3anMOOOyueHusa (mapHylo paboTy) Tpex BHUIOB: CTaTHuYecKas Tapa, JIUHAMHUYecKas mapa,
BapHallMOHHAs I1apa; COBMEIIAs €€ ¢ TEXHOJOrHel MOIYIbHOro 00ydeHusl. BHINOIHUB SKCIIEPUMEHT,
oOy4aroruecs: GopMyIupyrOT 0000IIEHHBIC BRIBOJIBI IO CEPUH OIBITOB, UCIIOJIB3YsI TIPUEMbI aHAJIOTHH
U CPaBHEHHS.

CamocTtosTenbHas paboTa o0ydarolmuxcs SBISIeTCsS OJHUM U3 Hanbosee 3p(HEeKTUBHBIX CPENICTB
pa3BUTH MOTPEOHOCTH K Oyayuiemy camooOpas3oBanuio. CamocrosTenbHas paboTa o0ydaromuxcs
BKJIFOYAET B ce0s camble pa3sHOoOOpa3Hbie (OpMBI y4eOHOUM ACSITEIHHOCTU: BBIMOJHEHUE JOMAIITHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX pPadOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepHaja Mo y4eOHMKaM M MOCOOHUSM, YTeHHE M MpopaboTka
HAay4YHOH nuTeparypsl B OHONIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTa oOydaroUIMXcsi JOJDKHA OBITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIOo IpernojaBaTesieM, Ha MpopadOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITENIbHOE M3YYEHHUE, Ha TMOATOTOBKY K JIA0OPaTOPHBIM 3aHATHUSAM, BBIOJHEHHE JOMAIIHUX
3aJlaHu# U MOJIMOTOBKY K PYOSKHOMY M 3aKJIIOYUTENLHOMY KOHTpouIo. [loMrMo 3Toro, obydaromuecs
MPEJCTABISAIOT PE3yIbTaThl CBOCH CaMOCTOATENBHOM pabOThI B BUJIE MPE3CHTAIUIA.

CamocTrosrenbHas paboTa oOydaromuxcs Mo AUCUUIUIMHE «XHUMHUS» BKIIIOYAET pelIeHre 3a/1a4
U BBINOJHEHME 3aJaHUM  pPENpOAYKTHMBHOIO  XapakTepa IO alrOpUTMy, IpPEAIOKEHHOMY



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHnN pyOEIKHOTO U 3aKITFOYUTEIHHOTO KOHTPOJISI OCHOBHBIMU 3a7]a4aMU, CTOSIIIAMH
nepes MperojaBaresieM, sSBISIOTCA: BBIIBICHHE CTENEHH IMPaBHWIBHOCTH, 00beMa, TIIyOWHBI 3HAHUIA,
YMEHHUH, HaBBIKOB, IIOJYYEHHBIX IIPU M3YYEHUHU Kypca Hapsgy C BbBIIBICHUEM CTEIICHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH ITOJTYyYEHHbIX 3HAHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATh C HOBBIMU
dbopmamu koHTposis. OOyuarolmuMcsi NpeAsiararoTcsl TECThl M 3aJayd B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOW CHUCTEMOH NpoBepKu. B oTimume oT OOBIYHOTO TECTHPOBAHUS TAKOW CIIOCOO
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JII000€ BpeMs IPOUTHU TECT, MPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B nononHennn x Kypcy «XuUMHM» OOydYarOUIMICS MOXET HPOMTH B AUCTAHIMOHHOH (opme
oHJIalH-Kypc «Kak Xumusi o0OBbSCHIET U U3MEHSIET OKpykarommui mupy». Kypce cocrout u3 10 nexuii.
Kypc nexumii ma€r mepBOHadaabHOE IIPEACTABICHHE O XMUMHMM U €€ POJIM B KU3HHM YEIOBEKA U
obmectBa. OH cocTouT U3 ABYX uacteil. [lepBas U3 HUX paccka3bIBaeT O TOM, KaK XMUMHs OOBACHSET
OKPYKAlOIIMM MHP: KaK YCTPOEHBI BEIIECTBA, IMOYEMY M KaK HAYT XUMHUYECKHE PEaKIUH, KaKue
BEILIECTBA OINPEIENISIOT CBOICTBA KUBBIX CUCTEM. BTopas yacTh moCBsLIEHA MPUKIAIHBIM acCleKTam
XMMHM: OHA MTOKA3bIBAET, KAK XUMHUS BIIMSIET HA KU3Hb OOIIECTBA U YJIYYILAeT MOBCEAHEBHYIO KU3Hb
monei. B Hell paccka3blBaeTcsl 0 LEHHBIX MPOAYKTaX XMUMHYECKOM MPOMBINUIEHHOCTH, XUMHUUYECKUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajiax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExxeHenenbHble 3aHATUS OyIyT BKIIOYATh MPOCMOTP
TEMaTUYECKUX BUICOJICKIMI U BBINOJHEHUE TECTOBBIX 3aJaHUIl ¢ aBTOMATU3UPOBAHHON NPOBEPKOM
pE3yNbTaTOB U TBOPYECKUX 3aJaHHUI ¢ MOcCienyrimuM oOcyxkaeHuem Ha Qopyme. Kypc sBusercs
001eo0pa3oBaTebHBIM, HE TPEOYeT CrIeUaIbHON MOArOTOBKH U PACCUNTAH Ha IHUPOKYIO aAYAUTOPHUIO
cllyliaresei, B IepBylo ouepe/b 00yJarolmMXcs HEXUMUYECKUX BY30B U (paKylbTETOB U JIOACH, yiKe
MIOJIYYMBIIMX BBICIIEE OOpa30BaHUE, HO KEJNAIMX OO0JIbIIE Y3HATh 00 OKPYXKAIOLUIEM MHpPE U
MOBBICUTH CBOM OOIIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHEe CAMOCTOATEIbHOM PadoThI 00y4aromuXcs

CamocrosarenbHass paboTa oOydaroUIMXcs MOApasfensercs Ha ayAuTOpHYIO, KoTopas
MIPOMCXOJUT KaK BO BpeMs JIaDOpaTOPHBIX 3aHATUM, TaK W Ha IJIAHOBBIX KOHCYJIbTALMAX, U Ha
BHEAYJAUTOPHYIO, MPOMCXOJAIIYI0 BO BpeMs MOJATOTOBKM CTYAEHTAaMHM OTYETOB IO JIAOOpaTOPHBIM
3aHSTHUSM U BBINOJIHEHUS JOMAIITHUX 3a/1aHUH.

AymuTOpHas caMOCTOSITENbHAsh paboTa OOYYalomUXCs MpPEIroiaraeT MpOXOXKICHHE
TECTUPOBAHUS M0 KaXJAOMY pa3Jeny AUCHHUILUIMHBL. TecThl BKIIOYAIOT TEOPETUUECKUE U MTPAKTHIECKHE
3aJlaHusl, OTBETHl HAa KOTOpble TPEOYIOT TINyOOKOro NOHMMAaHHUS H3Y4YEHHOIo MaTepuana. TecTsl
MOCTPOCHBI €IMHOOOPA3HO: K KaXKIOMY BOIPOCY MpeajaraeTcss 4eThlpe BapuaHTa OTBETOB, CpeIu
KOTOPBIX OJUH WM HECKOJIBKO TpaBWILHBIX. OOpaboTKa pe3ysbTaTOB OCYIIECTBISICTCS IyTeM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYIECTBO OAJITOB B Kax 101 TeMe Kypca — 10.

BapHaHTLI TeMaTH4YeCKHUX TeCTOBBIX 3aJaHui 19 TEKYIIEro KOHTPOJIisA
XuMHu4yeckas TePpMOANMHAMHUKA

B tecrax mo Teme «XuMmudeckas TEpPMOAMHAMUKA». MEPBBIC MIECTh 3a/JlaHUN OIICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0ai, a BOCBMOE, IEBITOE U JIECATOE 3aJaHusg — B 2 Oayia.

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

a) HCXOJHbIC PeareHThI
0) MPOIYKTHI XUMHYECKOU PEaKIIHI



B) PEaKIIMOHHBIN COCY/T
I') HCXOJHBIE PEareHTHI U MPOIYKTHI PEAKITUI
2. TlepBblii 3aK0H (IIEpBOE HAYAIO) TEPMOAMHAMUKN MaTEMaTUYECKH 3aIIUCHIBAETCS TaK:
a) PV =vuRT B) K= Aep (- EA/RT)
06) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBITNSI PEaKIIMOHHON cucTeMbl noBbimaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareicH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOMN crcTeMbl yMeHbIaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHON CHUCTEMBI IOBBIIIACTCS
4. CrangapTHbIE TEIUIOBBIEC AP PEKTH NPUHATO 0003HAYATE!

a) AUct B) Q1013
6) AHozgg F) AHct
5. Kakwe u3 npuBeAEHHBIX PEAKIHi IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2 N+ 3/2 H, = NH3 , AH = — 46 K]I/M0J1b
06) Hy+4/2 0,=H;0, AH =242 K][/M0J1b
B) 1/2 N2+ 1/2 0O,=NO , AH =90 K]I>x/moib
r) 1/2H,+1/2 I,=HI, AH = 26 K]Ix/M0b

6. Kakas u3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe OOpa3oBaHHs okcuia azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r) NH;+5/20,=2NO +3H;0
7. Tlpu BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :
CUuO () + C (rpagur) = CU () + CO (y, mornotunocs 22 kJIx TEMIOTHI.
DHTanbnus 00pa3oBaHUs OKCUAa MeaH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
8. Hnmsa peakmmu  NiO oy + C (pagury = Ni  + CO (. Onpenennre BO3MOXXHOE HaIpaBJICHUE
CaMOIIPOU3BOJILHOTO TEUEHHS peaKlIUK IPU CTaHAAPTHBIX YCIOBUAX U pu Temmnepatype 627°C.

BemtectBo AH®293  (KIx/Mo1B) S%gs  (JIx/Monp*K)
NiO -239,7 38
C (rpagu) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBere ykaxurte 3HaueHus sHepruu ['mO6Oca mMpu cTaHAAPTHBIX YCIOBUSX, MPU TeMIepaType
627°C n Temmeparypy Hadaja peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak usMeHsieTcs YHTPONHSI IPU Pa3NI0KEHUU KapOoHaTa KalbIus?
a) YBEIIMUNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTCs ') HE 3HAI0
10. {anHas peaxmus:
2KC|O3 (TB) —2KCl1 (TB)+302 (@) AH<O
MOJKET CaMOITPOHU3BOJIEHO IMPOTEKAThH
a) B IPSIMOM HaIIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUU T') HE 3HAIO

XuMnuyeckass KHHEeTHKA

B Ttecrtax mo Teme «XuMHYeCKas KHHETHKA». IEPBOE, BTOPOE, TPEThE, UCTBEPTOEC M IISATOEC
3amaHusa oneHuBaroTca B 0,5 Oaiia; miecroe, ceAbMOE, BOCBMOE, AEBITOE U IecATOoe — B 1 Oami, a
OJIMHHAAIATOE — B 2,5 Oaja.



Tect Ne 1

1. Pa3zpen xumuu, U3y4darouuil CKOPOCTH U MEXAHNU3Mbl XUMUUYECKUX pEaKLUi, Ha3bIBAETCS

a) XMMUYecKas TepMOJIMHAMUKa

0) TEpPMOXUMHS

B) XUMHYECKasi KHHETHKA

2. CKOpOCTh XUMHUYECKON PEaKLUH — 3TO ...

a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCsl OJJHO U3 MCXOIHBIX BELIECTB

0) U3MEHEeHHE KOJIMYECTBA BEIIECTBA PEareHTOB (WK MPOAYKTOB) PEAKIMN B €IUHUILY BPEMEHH B

enuunie odbeMa

B) KOJIMYECTBO BEUIECTBA MPOAYKTOB PEAKIIUU K MOMEHTY OKOHYaHHS peakluu
3. B kakux enuHHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakuu?

a) MOJIb JI e

0) Oe3pa3mMepHas BeTUYHHA

B) MOJIB C

4. Or xakux (pakTOpOB 3aBUCUT CKOPOCTh XUMHUUECKUX PEAKIINIA?

a) OT MPUPOJIbI PEaruPyIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) 0T 00beMa peaklIMOHHOTO Cocyaa

5. CocrossHue  XHMHMYECKOTO  paBHOBeCHS  OOpaTUMBIX  IIPOLIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMH IIPOIYKTOB peakuu

0) SHepruei aKTUBHU3aAIUU

B) KOHCTAaHTOI paBHOBECHS

6. Kak 3anuceiBaercs BeIpaXxeHHE A1 CKOPOCTH peaKIiu

4 NO(F) +6 Hzo 4 NH3(F) + 502 D)

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

KOJIMYCCTBCHHO

Kak 3anumercs Bblpa)KeHI/Ie JUTS KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?

a) Kp = [C][D] / [A][B]*
6) Ke =[C][D]/ [A][B]
B) Kp = [A][B] / [C][D]

8. Kaxkoii oTpe3ok Ha quarpamMme Mokas3bpIBaeT 3HAYCHHE TEIUIOBOTO 3 dekTa peaknun?

ayl E % .
*
0)2 2
v
B) 3 'y
y 3
—y A

v

XOJI peaKInu

9. UYt0 MOXXHO CKa3aTh O PEAKIUH, H300pAKEHHOW Ha TUarpaMMe K Bompocy 87

a) PK30TepMHUYIECKast PeaKIus

0) SHIOTEepMHUUECKAs PEaAKITUS

B) peaKIIHsl OMUCHIBAET COCTOSIHUE PABHOBECHS

10. PaBuoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO;,, AH>0
CMEIIaeTCs BICBO.

a) IPY IOHMW)KEHUH TeMIIepaTypbl

0) IIpH MOBBIICHUHU TEMIIEPATYPhI

B) MY MTOBBIIICHUH JIaBJICHUS



11. Jna peakuun Cyy) + 2 H 5 ) = CH 4 () Ipu HekoTOpoll TeMIiepaType KOHCTaHTa PaBHOBECHUS
paBHa 0,8. PaBHOBecHass KOHIIEHTpamus Bojaopoaa paBHa [,2 Momb/n. Berumcianre HCXOIHYIO
KOHIIEHTPALIUIO BOJIOPOJIA.

a) 1,2

0) 3.5

B) 5,0

PacrBopsI

B Ttecrax mo Teme «PacTBOpbI»: MepBOe 3aJaHUC OICHHMBAcTCS B 1 Oami, BTOpoe, TPEThe,
4eTBepTOe, MATOC W IIecToe 3amanus - B 1,5 Oamma; cempmoe, BOCBMOE, JCBSTOEC M JIECATOC — B
0,5 6amna.

Tect Nel

1. dnsa ypaBuenus peakiun Cu SO4 + KOH — ... cokpallieHHOE HOHHOE YPaBHEHHE 3aMUIIETCS B BUJIE
1) 2K'+ S04 = K;S0,
2) Cu® + S0, +2K" + 20H™ = Cu(OH)zd + K,S04
3) CuSO, + 20H™ = Cu(OH)x\ + SO,*
4) Cu** +20H™ = Cu(OH),4
2. Macca (B r) xnopuaa Hatpus B 300 mut 0,2 M pacTBopa paBHa

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

4. Ins nonasnenust ruaponusa xjaopuaa xpoma (I1I) cnegyer

1) 106aBHUTH COJSHYIO KUCIIOTY

2) 100aBHUTH IIEIOYD

3) pa3zbaBuUThH pacTBOP BOMOM

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM U3 TUApPOCYyibpaTa KajdblUs U BOJBI, CyMMa
KO3 PHIIMEHTOB B YpaBHEHUH HEOOPATUMON JUCCOLMAIIMK PACTBOPEHHOI'O BEIIECTBA — 3TO

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

1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°°
7. MaccoBas 10711 paCTBOPEHHOTI'O BEIIECTBA — 3TO OTHOLLIEHUE

1) wmacchl BemecTBa K Macce BOIbI

2) KOJMYECTBa BeUIeCTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoIM4YecTBa BEIIeCTBA K 00bEMY pacTBOpa
8. K cnmabpiM sneKkTposiuTaMm OTHOCUTCS ...

1) ruapokcua aMMOHUS

2) TUAPOKCHUJ Kaus

3) XJIOpUa KaabIIHs

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

1) snexrponus coneit
2) IUCIIPOTIOPIIMOHMPOBAHUE COJIEH
3) THApaTHpOBaHHE COJICH
4) ruapoaus conei
10.3unauenne PH uncroit Bosst ipu 25°C cocraBisieT
11 2)7 3)0 4) 10



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

B Tecrax mo Teme «JlucrepcHbIE CHCTEMBI»: IEPBOE, BTOPOE, TPEThe M YCTBEPTOE 3aJaHUS
OIIEHUBAIOTCA B 1 Oaiur; mATOE U IIIECTOE 3amanus - B 3 Oaia.

Tect Nel

1.  VYkaxwure pazMepbl YaCTHUI] KOJIJIOUTHBIX CUCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1 am g0 100 am

2. Kakue WHOHBI CIOCOOHBI BBI3BaTh KOATyJALMIO KOJUIOMJA, YAaCTUIBI KOTOPOrO HMEIOT
MOJIOKUTEIBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlna Kakoro 3JEeKTPOJUTA MOPOT KOATYJISIIUHN KOJUION/IA C MOJIOKUTEIFHO 3apsKCHHOW YacTHIIEH
JOJI’KEeH OBITh HAUMEHBIIUM?
1)  xuopun Kanus
2) cynbdar Kanus
3) oprodocdar kanus

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

KAaKOM AJIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuiu3aropa?
1)  xmopun xenesa (111)
2) BOmA
3)  THAPOKCHI Kajus

5. Ilpu B3aumopmeiictBuu 20 mu 0,001H nutpata ceunma (1) ¢ 10 mum 0,02H cynwsdara xanus
oOpa3yetcs 3016 cynbdara cBunna (I11). K xakoMy anekTpoay ITOMKHBI IEpeMenaThCsl YaCTHITbI
JUCTIEPCHOM (a3bl MpH d1EKTponn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B naBe konObI HaTUTO 10 SO MIT 307151 THIPOKCH A Kele3a. JIJisT TOro 4ToObI BBI3BATh KOATYIISIIIHIO
307151 ToTpeboBanoCh 100aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xnopuaa xanus; B APYTyHO —
18,7 mum 0,001H pactBopa dochara nHaTpus. Beruamcaure moOpor Koarymasiud KakIOTO
AIIEKTPOIIUTA.

OKHCAUTEIbHO-BOCCTAHOBHUTEIbHBIE mpoueccohl

B tecrax nmo teme «OKHCIUTENHbHO-BOCCTAHOBUTENIBHBIE MPOLIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOEC M MATOE 3a7aHus onleHuBaroTcs B 0,5 O6anna; mectoe — B 1 6amr; ceapMoe U BOCbMOE — B 2
Oamta, a qeBsToEC — B 2,5 OajioB.

Tecr Ne 1

1. OKUCITHUTENb — 3TO aTOM, MOJICKYJIA HJIA HOH, KOTOPBIH ...
1) yBenMuHMBAET CBOKO CTEIICHb OKUCICHUS
2) TPUHUMAET AJICKTPOHBI
3) oTmaeT CBOM 3JCKTPOHBI
2. TIpoiiecc BOCCTAaHOBIICHUSI UMEET MECTO B Clly4ae, KOT/a ...
1) He#TpasbHBIC aTOMBI TPEBPAIIAIOTCS B TIOJI0KUTEIbHO-3aPSHKEHHBIC HOHBI
2) TOJOXUTEIBHBIN 3apsi/] HOHA YMCHBIIACTCSI



3) OTpHLATENBHBIH 3apsi/1 HOHA YBEIHYHBACTCSI
3. U3 npencraBieHHbIX HUXE peakunii kK OBP nucnponopunoHipoBaHus NPUHAMJIEKHT ...

1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTAaHOBHUTEIISIM OTHOCSTCS ...
1)  mertauibl, BOAOPO, YIIEpOI
2)  aKTHBHBIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOMAIINECS B CPEIHEH YaCTH TEPHOANICCKON CHCTEMBI
5. CrereHu OKUCIICHUS KACIIOPO/Ia &) B BOJIE U 0) B IEPOKCHIE BOJOPOJIa COOTBETCTBEHHO PABHHI . . .
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. [lepmanranar xanus B OBP, mporekaroniyx B KUCIIOW Cpejie, BOCCTAaHABIUBACTCS JIO ...
1)  xarnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcupaa maprania (1) MnO
7. B peakuum, npotekaromiei mo cxeme Cr,Sz; + KNO3 =2 KyCrO4 + K;SO4 + NO okuciieHuo
[IOJIBEPTArOTCS CIICAYIONIUE SIIEMEHTHI ...
1) asormcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 PHUIMEHTOB B peaKInu, MPUBEICHHON B Boripoce Ne 7 paBHa ...

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

3J1€KTpOXI/IMI/I'-IeCKI/Ie CHUCTEMBI

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

Tect Nel
1. DaexTpoaHBIN MOTEHIMAN ONIPEAETSIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmyeckoro siementa Mg|IMgSO,||CuSO,|Cu mpu craHgapTHBIX
YCIIOBUSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue nmpoaykTel 00pa3yroTcsi Ha KaToZe IPH JIEKTPOJIN3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) kucnopon
4. Ykaxute cyMMy KO3 GHUIIMEHTOB B ypaBHCHHUHU dJICKTpOIn3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8



5. Kakas W3 IpHUBEICHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMH  MPOTEKaeT
CaMOTIPOM3BOJILHO B IPSIMOM HarpaBJIeHUH?
1). FeSO4 + Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na—...
4) HCI+Cu—...
6. Bblunciure Maccy LMHKA, HOJYYEHHOTO IpH 3JEKTpoju3e Cyib(ara IUHKA, KOTOPBIN
npoBoAwIK B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. IlpuBemuTe CXEMBl OIIEKTPOAHBIX IMPOIECCOB U MOJEKYISPHOE YpaBHEHHE pEeaKIuH,
HPOTEKAOUICH MPH AIEKTPOXUMHYECKONH KOPpO3uH raimbBaHonapbsl Zn|Mg B CEpHOKHCION
cpexne. B orBete ykaxkure cymmy K03 (pHUIIMEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BreaynutopHash caMmocTosiTesbHass paboTa OOYYarOIIMXCs OCYIIECTBIISIETCS B BUIC H3yUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOIEMY pa3jieily ¢ MpopaboTKoN Marepuana; opOpMIICHHS OTYETOB IO
71a00PaTOPHBIM padOTaM U BBITOJIHCHHS JOMAITHUX 3a/IaHUH.

BapI/IaHTbI TeMaTHYeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁoTbl
CTYACHTOB IO TEMaM

Jlomamuee 3aganue Ne 1
1o TeMe «XUMHYeCKAasi TEPMOTUHAMHUKA»

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

3amaga Nel

Hus peakumn CHy ) + CO2 (n = 2 CO () + 2 H, () ompenenure BO3MOKHOE HalpaBlIEHHE
CaMOITPOU3BOJILHOTO TEUYEHHUS PEAKLIMU MIPU CTAaHAAPTHBIX YCIOBUAX M IIpu Temneparype T = 927 °c,
€cli TerI0BOM 3((eKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEISETCS
WIA TIOTJIOUIAETCS DHEpPrus B XOJA€ peakiuu; O0) NpUUYMHY HAWJEHHOTO W3MEHEHMS SHTPOIMMH.
PaccunraiiTe TeMepaTypy Hadana peakyH.

3amaga Ne2

Beraucnure temnoBoit addext peakuun: CaCs ) + 2 HoOry = Ca(OH); () + CoHos (1), momb3ysice
CTaHJAPTHBIMH TEIUIOTaMU 00pa30BaHMs pearupyrounmx BemecTB. CKOIbKO TEIMIOTHI BBIICIUTCS WU
MOTJIOTHTCS TipU oOpazoBaruu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKMM  YpaBHEHMSIM  paccuMTaiTe  TemioBod  3¢pdexkT  peakuuu:
Hy ) + COz () = CO (y + Ho Of). TepMoxumudeckue ypaBHEHUS:

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

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

JlomamHee 3axanue Ne 2
o teMe « XMMH4YeCKasd KHHETHKA»

B nomamnem 3amanuu no teme «XuUMHYECKas KMHETHKa»: MepBas 3ajgada oleHuBaerca B 1,5
Oamna; Bropast — B 0,5 Gaa; TpeThs, 4eTBepTast u msatas — B 1 6a.



3amaua Nel
Peakuus mporekaer no ypasaenuro: O, ) +2 CO y = 2 CO; (. HavanbHble KOHLEHTpauu
pearupyromux BemectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Monb/1. Bo ckoabko pa3 H3MEHHUTCS
CKOpOCTh MpsAMOW peakuuu, kornaa mnpopearupyeT 30% CO? Bo CKOIBKO pa3 U3MEHATCS CKOPOCTH
MPUMOHN ¥ 00paTHOM peaKiuu, €CIU YBEIHYUTh JaBJICHUE B CHCTEME B JiBa pasza?
3agaya Ne2
[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpems, mpu KOTOPOM 3TO K€ KOJIMYECTBO BEIIECTBA BCTYNUT B PEAKIHUIO MpU
temnepatype 200 °C, ecin TeMITepaTypHbIH KOA()(PHUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoiIbko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh PEaKIUu?
3agaya Ne3
Haiinure HavanbHble KOHIIEHTPALIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), eciiu paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOIHMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Mon/m.
3amaua Ned
Hus peaknuonnoit cucremsl: CO y + HyO () = CO2 (y + Hy () HavanbHbIE KOHLEHTPALUH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. Onpeaennte KOHIEHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBEcCHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHLIEHTpAIUU PEareHTOB KOHCTAHTBI PABHOBECHS CIICAYIOIIMX PEAKIIUA:
Nz(r) +3 Hz(r) =2 NH3(T), AH =-922 xJIx;
COz(r) +C (1) = 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, @ t Hz(r), AH =-41,1 kI x.
VYkaxuTe HanpaBiICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU MOHMKEHUH
TEMIIEPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBLIIICHWU [AaBIECHUS, €CIM TeMIleparypa
MOCTOSTHHA.

Jlomamnee 3aganue Ne 3
no reme «PacTrBopbI»

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

3amaua Nel

B kakom o6beMe Boabl cienyeT pactBoputh 1351 SNCl, ans momydenus 3M pacTBopa xjopuaa
onosa (I1) c mmotHoCcTRIO p = 1,405 T/™MN?

Paccunraiite: a) MaccoByl OO BeEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIIEHTPAIUIO
SKBUBAJICHTA; B) MOJISTLHOCTB; T') TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B PacTBOPE.

3agaya Ne2

3akoHUNTE MOJICKYJIIPHBIE W  HAIIMIOHUTE COKPAIICHHBIC HWOHHBIC YPAaBHCHUA peaKHI/II\/’I
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocraBpTe 10 ABa MOJIEKYJISIPHBIX YPABHEHUSI peakLUi K CIEIYIOIIUM HOHHBIM:

Ba®* + CrO,” — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn*" +H,S



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

3amaya NeS

Kakue u3 ciemyromux coseit moasepratorcs ruaponusy: NapSiOs. Cu(NOs),. KBr? CocraBbre
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
Win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

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

Jlomamuee 3aganue Ne 4
1o TeMe «OKMCIUTETbHO-BOCCTAHOBHUTEIbHBIE NPOLECCHD)

B nomamneM 3amanmu 1mo TeMe «OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC IPOLIECCHI»: IepBas
3a/aya omieHuBaercs B 1,5 Oaia; BTopas — B 2,5 6aia; TpeThs — B 1 Gaiw.

3amaya Nel
[Tonoepute k03(pPUIMEHTHI B YpaBHCHHSX OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUH.

VYKaxuTe TUN KaXXI0H peaklvu.

PaccuuTaiiTe 3JEKTPOJIBMXKYIIYIO CHJIY M OINPEACIUTE HAMpaBICHUE CaMOIPOU3BOJILHOTO
MPOTEKaHMs TEPBOM PEAKIMU TPU CTAHIAPTHBIX YCIOBHSIX, HCIIOJB3YS 3HAUYCHHUS OKHCIHTEIBHO-
BOCCTAaHOBUTEJBHBIX ITOTEHIIHAIIOB:

HJ + H;POs — J, + H3PO3 + H,O

HNO, — HNOs; + NO + H,0

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

NH;ReO, + H, — Re + NH; + H,0

KBrO — O, + KBr

3amaga No2

CocTaBbTe YpaBHEHUS OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITHii:

KMnO4 + NaNO, + H,0O —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,0g + NaOH —

Bi,O; + C —

Mg + HNO3 (pas6) —

3agaga Ne3

Jausl 7Be OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mapel: KNO;, KNOjz; u Pb(NOs),;, PbO..
[Tonp3ysich TaOMUICH CTAaHIAPTHBIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIIHAIIOB, COCTaBbTE
ypaBHCHHE BO3MOXKHOW peakiuu B ykazanHod cpene (HNOs).  Paccuwraiite 3HaucHme
AJIEKTPOJBKYILEH CHIIbI PEAKIUH.

Jlomamuee 3axangue Ne 5
1o TeMe «JIeKTPOXUMHYECKHEe CHCTEMbD)

B nomaminem 3amanuu o TeMe «NeKTPOXUMHUYECKUE CUCTEMBI»: TIepBas 3a/1aya OlIEHUBAETCS B
1 6amm; BTOopas — B 1,5 6ayna; Tpethst — B 2,5 Oasna.

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

ypaBHEHHE TOKOOOpa3yIoIIel peakiiy, MPOTEKAIomeld NpH padoTe TalbBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs3); // AI(NOg3)s/Al. Paccuuraiite DJIC (E) raqpBaHUYECKOT0 3JIEMEHTA MPU CTAHIAPTHBIX
YCIIOBHSIX.

[TpuHSIB MOTEHIIMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB MeTajlla B KaTOIHOM pactBope, npu Kotopoid IJIC ranbBaHMYECKOrO 3JIEMEHTa
ymensiutes Ha 0,02B.



3amaga Ne2
IIpuBenure

CXCMBI

JJIEKTPOJHBIX IIPOLECCOB M MOJICKYJSIPHBIE yYpPAaBHEHUS PpEaKLui,

MPOTEKAIOIINX MPHU JIEKTPOXUMHUECKO Kopposuu rambBanomapbl Co/Ni: a) B kucioii cpeze; 0) BO

BJIA’JKHOM BO3YXC.

OmnpenenuTe yObUTb MacChl aHOZAA TMPH KOPPO3UHU B KUCION cpene 3a 20 MHH, €CIIH CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3amaga Ne3

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

a) pacrmaBa NaOH;
0) pactBopa CoSOqy,

Bbruuciure QakTHuecKoe KOJIMYECTBO METaula, MOJYYCHHOTO Ha KaTojie IPH SJICKTPOIIU3e
Co(NO3)2, ecitu 3JIeKTpOIIH3 MIPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia mo Toky coctaBui 85%.
VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIICHHS BBIX0JIa METAJIJIA [0 CPABHEHUIO C PACUCTHBIM.

BapuanT nomMamHeil KOHTPOJLHOM PadoThI

BAPHUAHT Ne 1

CHUCTEMA 3JIECMCHTOB
CTPOECHUE aTOMA

TEMA 3AJIAHUE
3aganue 1. OKoOHYaHME SJIEKTPOHHOU (OPMYIBI ....65°6p" . Ykaxute
MOJIOKEHUE DJIEMEHTa B TEPUOJMYECKON CHUCTEME: TIEepUuoi, TpYIIIY,
Tema 1. MOArpYyMIy, Ha3BaTh 37eMeHT. CocTaBbTe PIEKTPOHHYIO (POPMYITy aToma
IMepuoguueckas AJEMEHTA. YKaXUTE 3JIEKTPOHHOE CEMEMCTBO, METAJI WJIM HEMETAJL.

CocraBbTe  3JIEKTPOHHO-Tpaguueckyro  Gopmyiny  Uis
AJIEKTPOHOB B HOPMAaJIbHOM COCTOSTHUU.
3aganue 2. VYkasaTb Bce KBaHTOBBIE 4YHCJIA [UISl DJIEKTPOHOB,
OTBEUAIOLIUX CIENYIONIeH 21eKTpOHHOU hopmyie 5p6

YKa3aHHbIX

Tema 2.
KuciaorHo-ocHoBHBIE
CBOJCTBA BelIeCTB

3az[alme. CocTraBbTe YpaBHCHUA peaKLIPIfI, IIpU NMMOMOIINU KOTOPBIX MOKHO
OCYHICCTBUTL CICAYIONINE MPEBPALICHUA
Zn — ZnO — ZnCl, — Zn(OH),—~>Na,[Zn(OH),4]

3apanme 1. {na peakuun FesOsxy + Hyr = 3Fe0y + HOr ompenemure
BO3MOJKHOE HANpPaBJICHHE CAMOIPOW3BOJIBHOIO TEUECHWSI PEaKLIUH MpU
CTaHJapTHBIX YCJIOBUAX W NIpU Temneparype t =1227°C, ecim TeruoBoii

Tema 3. a¢deKT 10 3aITaHHON TEMIIEPATYPhI HE U3MEHHTCH.
Xumuyeckast VkakuTe: a) BIICISICTCS WM TOIJIOMaeTCs SHEPrusi B XOAC pPeaKllny, 0)
TE€PMOAHUHAMHKA MPUYMHY HAWJIEHHOTO W3MEHEHMs SHTpOIMH. Paccuuraiite Temmeparypy, npu
KOTOPO YCTaHABIIMBAETCS pPABHOBECHE U TIPOUCXOIUT cMeHa 3HaKa AG.
3ananmne 2. Boraucrure TeroBoi addexr peakmmm 3FesOqk) + 8Alk) =
4A1O3Kk) + 9Fek), TONB3YACh CTAHIAPTHBIMH SHTAIBIAMH 00pa30BaHUS
pearupyroimx BeriectB (mpwiokeHne 3). CKOJIbKO TEIUIOTHI BBIICIHTCS
(mornotuTcst) pu 00pa30BaHUH BelliecTBa Fe B kommdectse 56 1?7
3aganue 1. TemmeparypHbiii ko3pduiment peakuuu paBeH 2,5. Kak
Tema 4. MU3MEHUTCS CKOPOCTh PEAaKLUU: a) IPU MOBBIMIEHUN TeMIeparypsl oT 60
XuMH4yecKas 10 100°C; 6) npu oxJnakaeHUH peakinoHHou cmecH oT 50 o 30°C?
KHHETHKa 1 3apanme 2. /lna oopatumoit peakimu Fe3Ouk) + Hypy = 3FeOy + HO
XHMHYecKoe 3alUIINATE BBIpaXKEHUE KOHCTaHThI paBHOBecuss AHP, xJIx =+ 69,8.
paBHOBecHe [TpenyioxxuTe criocoObl yBEINYSHUsI KOHIIEHTPAILIUH MTPOAYKTOB PEAKIIMH.

Tema 5. PacTBOpbI

3anganme 1. B 180 M Boas! pactBopeno 20 r cynbhaTa Mapratua.
[Tomyuwicst pactBop ioTHOCTHIO 1,101 r/™Mi1. Beraucnure MoJsIpHYTO,
HOPMAaJIbHYIO, MOJISUIbHYIO KOHLIEHTPALlMKU U MacCOBYIO JOJIIO
PacTBOPEHHOI'O BEUIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJIIPHBIE U MOHHO-MOJIEKYJISIPHBIE
ypaBHEHUS PEaKIMi B3aUMOJICHCTBHS B PACTBOPAX MEKY:




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

NH4OH " MnC|2; H2804 " Ba(OH)z.
3aganue 3. CocTaBbTe HMOHHO-MOJICKYJSIPHBIE M MOJICKYJISPHBIC
ypaBHeHust ruzaponusa cojieir NaySiOs, ShCls, Rb,SO,4. Kakoe 3HaucHue
pH (>7, <7) uMer0T pacTBOPHI TUX COJICH?

Tema 6.
OKHCINTEIbHO-
BOCCTAHOBHUTEJLHEIE
CBOMCTBAa BelleCTB

3aganune. MeTo0M 3JEKTPOHHOTO OasiaHca mooepuTe KodQPUIUEHTH B
YPaBHEHUSX, YKOKUTE OKUCIUTENb U BOCCTAHOBUTENb, HAMTUIIINTE
AJIEKTPOHHBIE YPABHEHUS MPOLIECCOB OKUCICHHUS U BOCCTAHOBIICHUS
HsPO3; + KMnO,4 + H,SO4 = H3PO4 + MNSO,4 + K>SO, + H0

CuSO4 + H3PO, + H,O = CuH + H3zPO4 + H,SO4

Tema 7.
DJIeKTPOXUMHUYECKUE
CHCTEMBI

3aganue 1. /{5 ranpBaHMYECKOTO 3JIEMEHTa, 00pa30BaHHOTO
TUTACTUHAMU U3 METAJJIOB

Zn u Ag , NOrpy>XEHHBIX B PACTBOPBI UX COJICH C KOHIIEHTPALIMEH HOHOB
METaJIJIOB

A™ =0,01 u B™ =0,05

1) cocraBbTE CXEMY rajibBAHUYECKOTO DJICMEHTA;

2) HAIUIIUTE YPaBHEHUS SJICKTPOIHBIX MPOIECCOB U TOKOOOpa3yroliei
peaKIuu;

3)  paccuuTaiiTe 3JeKTPOABIKYIIYIO CHITY FaJIbBAHUYECKOTO JICMEHTA.
3aganue 2. CocTtaBbTe ypaBHEHUS 3JIEKTPOIHBIX IPOLECCOB (aHOJ
WHEPTHBIN) U MOJIEKYJIIPHOE YPaBHEHUE PEAKIINH, TPOXOIAIICH Mpu
AJIEKTPOJIM3E pacijiaBa Ui pactBopa iekTpoiauta paciiaB CaCl;
Brruncnute Maccy MeTasuia BEICTUBIIETOCS HAa KaToAe, eClu
AJIEKTPOJIN3 MPOBO WM TipH cujie Toka A =10,0. B TeueHre BpeMeHu = 2,5
4.Brixon mertamia no Toky Bt cocraBun  98%.

3aganue 3. CocTraBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOIIECCOB U
MOJIEKYJISIPHOE YpaBHEHHE PEaKLIUH, IPOTEKaoLIel Ipu
AIIEKTPOXUMUYIECKON KOPPO3UH raibBaHonapel: Pb - Sn

a) B KUCIIOH cpefe;

0) B aTMocepe BIaXXHOTO BO3/1yXa.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «XuMHYecKas TePMOANHAMHUKA»

ook wdE

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: ITOHITHE CUCTEMBI, BUIBI CUCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Padota. Terora.

[TepBblit 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNUA KaK (PYHKIUS COCTOSHUS CUCTEMbI. DHTANbBIINS 00pa30BaHMs BELIECTBA.
TemoBoit >dext xumuueckoil peakuuu. DakTopbl, BIUAIOINIME Ha TEIUIOBOM

XUMHUYECKON peaKIuH.
7 Tepmoxumus. 3akoH ['ecca.
8.  CneacrtBus u3 3akoHa I'ecca.
9.  DHrpomus Kak GYHKIUS COCTOSHUSI CHCTEMBI.
10. Bropoii 3aKOH TePMOAMHAMUKH.
11. Tperuii 3aK0H TEPMOTUHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOpOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

KOHTpOJIbeIe BOIIPOCHI MO TEME «XHMHYecKasi KHHETHKA»

N =

XnMuyeckast KnHeTuka. CKOpoCTh XUMUYECKOM PEaKUU U METOMBI €€ PETYJINPOBAHMS.
BiusiHue KOHIIEHTpauy Ha CKOPOCTh XUMHUUYECKOM peaklnu (3aKOH JIECHCTBYIOIIMX Macc).

3.  Bumsaue Temmeparypsl Ha CKOPOCTh XUMHUEcKoM peakmuu. [IpaBmiio Bant — [N'odda.

s ekt
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Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DHEpreTUYeCKas AuarpaMmma.
KpuBas MaxkcBemia — bonsiimana. DHepreTuueckuii 6apep.
Karanuruueckne CUCTEMBI.

BistHue karanusaropa Ha CKOPOCTb XMMUYECKON pPEeaKIUu.
["'oMOreHHbIi ¥ TeTepOreHHbIA KaTalus.

KonebarenbHble peakuuu.

Xumnueckoe paBHoBecre. OOpaTuMble 1 HEOOpPATUMBbIE PEAKLIUH.
KoHcTaHTa XMMHYECKOrO paBHOBECHSI.

Cwmemenne xumuyeckoro pasHoBecus. [Ipunnun Jle-Illarense.
BnusiHue KOHLIEHTpalyy, JaBJICHUS U TEMIIEPATYPBI.

®a30BbIE pABHOBECHS.

®da30BbIe AMArpaMMBbl AJIs1 OTHOKOMIIOHEHTHBIX CHCTEM.

KonTpoJibHbie Bonpockl 1o Teme «PacTtBopb»

[lonsiTue pactBopa. PactBopuMocTs BeniecTBa. PactBopumocTs rasa.

PactBoprl. CriocoObl BbIpa)K€HHS KOHIICHTPAIIMM PAaCTBOPOB (MaccoBasi JOJs, MOJIApHas
KOHIIEHTpAIUs1, MOJISIPHAs KOHIIEHTPALKs SKBUBAJICHTa, MOJIbHAS JIOJIS, TUTP).

Konnurarusasle cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

3axonsl Payns: I (Tonomerpuyeckuit) u Il (30ymnuockonuueckuil 1 KPUOCKOMUYECKHIA ).

OcMmoc. Ocmotrueckoe napieHrne. CxemMa 0CMOMETpA.

KuciioTHO-0CHOBHBIE B3aMMOJICHCTBHS BEIIECTB.

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

Huccomnmanus KUCJIOT, OCHOBAaHUW M COJEH C TOYKM 3PEHHUS HMOHHOW Teopuu AppeHuyca
(mpuMeps).

Crenens aucconuanuu. CHIbHBIC U CIa0bIe DIEKTPOIUTHI.

Hucconnanus cnadbix 3neKkTponnToB. KoHcTaHTa AMCcCcOnMaIug.

3akoH pazbasieHus OcTBaibia.

Peakiiun mOHHOro0 OOMEHa MEXAy IEKTPOJIUTaMH (Ha MpUMepe peakiuil o0pa3oBaHus ci1adboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

ITpon3BeneHne pacTBOPUMOCTH.

HonHnoe npousseneHue BoAbl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKa3aTEeNH.

I'upponus comeit. TUIBI TUAPOIN3A COJIEH.

KonuuecTBeHHbIE XapaKTEPUCTUKH MPOIIecca THIPOIH3a.

@DakTOophl, BAUAIOLIUE HA TPOLIECC THAPOIN3A.

KonTtpoabHbie Bonpockl 1o Teme «/[ucnepcHbie cucTeMbDy

I'ereporennsle cmecH. JluciepCcHbIE CUCTEMBI.
HucnepcHocts. Knaccudukanuu aucrnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInodguisHbe 1 110(OOHBIE KOJIOUIBI.
CrniocoOblI MostydeHus KOJUIOUIHBIX PACTBOPOB.

CtpoeHne KOJTOMIHBIX YaCTHULL.

IIpaBuno ®asuca — [leckona.

Y CTONYMBOCTD KOJMIOUAHBIX cucTeM. CTaOMIN3aTOPhI.
Koarynsmust mnoduinbHbIX 1 T10(POOHBIX KOJIJIOUIOB.
CenumeHTanus KOJIOUIOB.

Koarynsanuus KoJsTOuaHbIX paCTBOPOB JIEKTPOIUTAMMU.
[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocoOHOCTb.
OnTuyeckre CBOMCTBA KOJUIOMIHBIX PACTBOPOB.
DNEeKTpUYECKHUE CBOICTBA KOJUIOUIHBIX PACTBOPOB.
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KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE
MPOLECCHI»

OcHOBHBIE TOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHCIUTENbHO-BOCCTAHOBUTEJILHBIE CBOMCTBA BEIIIECTB.

Baxxueiiye oKuciIuTean 1 BOCCTAHOBUTEIH.

Turbl OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEaKIUi (IIPUMEPHI).
OKHCITUTENIbHO-BOCCTAHOBUTEBHBIHM TOTEHIIUAI.

VYpaBuenue HepHcra.

CocraBiieHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
Hanpapnenue OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DJIeKTPOXUMHUYECKHE CUCTEMbD)

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

DNEKTPOABUKYIIAs CUJla TajlbBAHUYECKOIO AJIEMEHTA.

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

Ypasuenue Hepucra.

DJEeKTPON3 paciiaBoB U pacTBOpoB. KaTogHble M aHOHBIE IPOLECCHI.

O6benunenHsbiit 3akon @apazest. Berxos mo Toky.

Koppo3zus meramios. Knaccudukanms KOppo3nOHHBIX MPOLIECCOB.

XuMuyeckast Koppo3usl.

DNEeKTpOXUMHUECKass KOppo3us. AHOAHOE OKHUCIIEHHWE MeTajlla M KaTOJHOE BOCCTaHOBJIEHUE
OKUCITTUTENS.

[Tpumepsl KOPPO3UHU B KUCIIOH cpefie U aTMOCHEPHOU KOPPO3UH.

CKopocTb KOppO3UH.

3amuTa METauioB OT KOPPO3HUHU.

3alUTHBIE TOKPBITHS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

XVMHYECKNE UCTOYHUKH TOKA. |'albBaHUUECKHUI 2IIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJISITOPBI.

XVMMHYECKNE UCTOYHUKH TOKA. TOIIMBHBIE JIEMEHTHI.

7. OueHouHbIe cpeiCTBA /sl IPOBeAeHUs POMEKYTOUYHOI aTTecTaluu
IIpoMexyrouHas  aTTecTaluds HUMEET  LEJIbI0  ONPENEIUTh  CTENEHb  JOCTHKECHHS

3aIlJTAaHUPOBAHHEBIX PE3YJIbTATOB O6y‘—IeHI/I$I 10 JUCHUIIIIMHE 3a onpeﬂeneHHmﬁ nepuona 06yquH${.

a) Ilnanupyemble pe3yabTarTbl O0y4YeHHs] M OICHOYHBbIE CPEACTBAa /ISl TNPOBEACHUS

NMPOMEKYTOYHOM ATTECTALMM:



CtpyKTypHBII
JJIEMEHT

IInanupyemsble pe3ysbTaThl

O1eHOYHEIE Cpe€acTBa

KOMIICTCHIIN U O6y‘l€HI/I${
OIIK-3
CIIOCOOHOCTBIO HpI/IO6peTaTB HOBBIC MaTEMAaTUYCCKHUEC U €CTCCTBCHHOHAYYHBIC 3HAHUs, HCIIOJb3Yysd COBPEMCHHBIC 06p330BaTeJ'IBHBIe u I/IH(bOpMaHI/IOHHBIe
TCXHOJIOT'MH
3HaTh - OCHOBHBIC XHMMHYCCKHC IIOHATHA, Hepeueub meopemuiecCKux 6onpocoe K zauenty.:

[IOJIOXKEHUS U 3aKOHBL,
- COBpPEMEHHBIEC HaIpaBJICHUS
Pa3BUTHS HAYYHBIX TCOPUH;

- METOABl  TEOPETHYECKOI0 M
IKCIIEPUMEHTATIHLHOTO HUCCIICIOBAHUS
B 00JIaCTH XUMHU

16.
17.

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

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBI, (YHKIIH COCTOSIHUS CUCTEMBI. [lepBbIil 3aKOH TepPMOIMHAMUKHU.

OHepreTuka XMMHUYECKHUX IIPOLECCOB.

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

OHutponus. YpasHenue bosbliMana. Bropoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHU.

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
peakunu. Kunernueckas kpupasi.

CKopoCTb peakuy U METO/IbI €€ PEryJINPOBAHMUS.

Brnusinue temnepatypsl Ha ckopocTh peakiuu. [IpaBuno Bant-T'odda.

OHeprus akTUBallMU. AKTHBUPOBAHHbBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

. KaranuszaTopsl n karanurnyeckue cucreMsl. [ OMOTe€HHBIH KaTanus.

. Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. | €TepOreHHbIN KaTanus.

. Xumuueckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO PAaBHOBECHS.

. Cmemenne xumuueckoro paHosecusd. [Tpunnun Jle [larensbe.

. PactBopbl. CriocoOb! BBIpaXKEHHs KOHILIEHTPALUU PACTBOPOB.

. PacTBOpbI 31ekTponuToB. CTeneHb U KOHCTaHTA AJIEKTPOJIUTUYECKON AUCCOIUAINN. 3aKOH

pa3basnenus OcTBanb/a.

Jucconumanus KUciaoT, OCHOBaHUM, coneil. AMQOTepHbIE JIEKTPOTUTHI.

PactBopumocTts. [IpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHUS U PACTBOPEHHS
OCaJIKOB.

Hucconmanus Boasl. MonHoe npousBeaeHue Boasl. pH.

I'maponus conei. CTeneHs U KOHCTaHTa TUAPOJIN3a.

Hucnepcusie cuctembl. Knaccudukarus. Jlnodgunsubie u m1ohoOHBIE KOTOUIBL.

CtpoeHnne KOJUTOUTHBIX YacTHII.

Koarynsuus KoJsmonaHbIX pacTBOPOB.

OKI/ICJ’H/ITGJ’IBHO-BOCCTaHOBI/ITeJ'[BHI)Ie CBOfICTBa BCIIICCTB. K.]'IaCCI/ICbI/IKaI_[I/Iﬂ OKHCIINTCIIBHO-




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeiCcTBa
oOyueHus
KOMIIETEHINH
BOCCTAaHOBUTEJIbHBIX PEAKIUH.
24. DNeKTpOXUMUYECKUE CUCTeMBI. 3aKkoHbl Dapajes. DIEKTPOTHBIN MOTCHIIHA.
25. N'anpBarmYeckuii aemMeHT Jlanusis Axoou.
26. DIEKTPOXUMUYECKUE CHCTEMBI: SJICKTPOIHN3 paciuiaBoB. [IpuMeHeHHe IeKTpon3a.
27. DnexkTposn3. AHOJIHBIN M KaTOJHBIN MPOIECCHI MPU AIEKTPOIU3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.
28. Kopposus. Buasl koppo3uu. CriocoObl 3alUTHl METAJUIOB OT KOPPO3HUHU.
YMethb - pemiaTth ~ pacyeTHble  3aJa4uM Ilpumepnvle npakmuueckue 3a0anusn 011 3auema:
MIPUMEHUTENHHO K Marepuany 1. Hanmcarh 51€KTpOHHBIE ypaBHEHUS OJIIEKTPOJIHBIX MPOIECCOB, ypaBHEHUE CYMMAapHOMN
MIPOrpamMmBl; TOKOOOpa3yromel peaknuu, BeIMUCIUTh DJ[C rallbBAHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
- IPOTHO3UPOBATh BO3MOXKHOCTH | MOHOB METAJIJIOB PaBHBbI: [AI3+]=0,001 MOJIB/I, [C02+]=O,1 MOJIB/JI.
MIPOTEKAHUS CaMOTIPOU3BOJIBHBIX 2. Hammcath MOHHBIC M MOJICKYJISIPHBIC YpaBHeHHS peakimid ruaposmsa comieit: KsPOy, NaySOy,
MPOIIECCOB B paznuyHbix | ZNCl,.

XUMHNYCCKHUX CUCTEMAX

3. 3aKOHUYUTH YpaBHEHUsI peakLUii, HAMCaB UX B MOJIEKYJISPHONW U MOHHOM popmax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

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

5. CocTaBbTe YpaBHEHHS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIAIN:

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

6. Hamucath SJEKTpPOHHBIC YypaBHEHHUS OJJICKTPOJHBIX IPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3yromeit peakuuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
MOHOB METAJJIOB PABHBI: [Mn2+]:0,01 MOJIB/I, [Au3+]=0,1 MOJIB/II.

7. 3aKOHUYUTH YpaBHEHHS peaKlUii, HAMICAaB UX B MOJIEKYJISIPHON U MOHHOM (opmax:

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

8. HammcaTh ypaBHEHUS peakluii THIPOJIN3a B MOJIEKYIipHOM M HoHHOM Buje: Aly(SO,)3, KCI,
Na,SOs.

9. HamucaTth SJEKTpPOHHBIE YpPaBHEHHUS OJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpasyromel peaknuu, BeaucauTh DJ[C raapBaHMUECKOTO 3JIEMEHTa, €CIU KOHIIEHTPAIH
MOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 mois/11, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunust maccoir 36,4 r pactBopwiu B 100 T Boabl. [ITOTHOCTE MOTy4€HHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AI2(SO4)3) 1 N (H20); T.

11. HammcaTh S7I€KTPOHHBIE YpPAaBHEHUSI AJIEKTPOIHBIX MPOIECCOB, YPABHEHUE CYMMAapHOM
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TOKOOOpa3ytoleil peakuuu, BoIYUCIUTh, DJ[C raJbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHLEHTPaluu
MOHOB MeTaiuioB paHbr: [Mn?]=0,01 mous/x1, [Ag*]=1,0 Moub/1.

12. 3akOoHUYUTH ypaBHEHUS PEAKIIHiil, HAITMCAB UX B MOJIEKYJISIPHOM U HOHHOM BHUJIE:
MnS + H,SO,4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTB nporekanus peakuuu CaOgy + 2 Cyo =
= CaC; (v + CO(, AH; = 460 x/I)x npu crannapTHeIX ycnoBuax. PaccuuTaiitTe Temmeparypy Hadamna
peakiuu, ecan  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCy)= 70 J[x/Monb-K;
S(CO)=197 dx/mons-K.

14. CocTaBbTe ypaBHEHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIINIA:

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

15. Onpexnenure TepMOJMHAMUYECKYIO BO3MOXKHOCTh npotekanus peakuuu 2 Cly ¢y + 2 HoOp
=4 HClyy + Oy (y, AH; = 115,6 x/I)x npu cTaHmapTHBIX ycioBusx. Paccuuraiite Temmeparypy
nauana peakuuu, ecian S(Cl)=223 Jix/mons K; S(H,0)=189 JIxx/mons-K; S(HCl)= 187 Ix/moins-K;
S(02)=205 JTx/monbK.

16. Harucatpb ypaBHEHHsI peakiliii rHaIposin3a B MosieKy sipHoM 1 nonHoM Buje: CrCls, NaNOs,
K,CO:s.

17. CoctaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIN:

K>Cr,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHass peakuus mporekaer mo ypasHeHuto Hy o + b ¢y = 2 Hly). Havanbnas
KOHLEHTpauusi Bojxopoaa 2,1 monb/n, noga 1,5 mons/n. Bo ckonbko pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bonopoxna?

19. B 640 mu Boasr pactBopriin 160 1 xmopuna xenesa (I1I). [moTHOCTH MOTydyeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cy; Cox; Cm; N(FeCls) u N (H20); T.

20. Onpeznenurte TEPMOJUHAMHUYECKYIO BO3MOXHOCTb IpoTeKaHus peakiuu CS; ) +3 Oyp=
=CO; ) + 2 SO, (1, AH,; = -1075 kI mpu cTaHAApTHBIX YCIOBHUsX. Paccumraiite TemmepaTypy
Havana peakuuu, eciiu S(CS;y)=151 [x/monb-K; S(02)=205 Tx/monb K; S(CO2)= 213 Jx/monb-K;
S(S0,)=248 Jlxx/monb-K.

21. Peakuus uner no ypasHeHuto: 2 Hy ) + Sy ) = 2 HyS). HauanbHas koHUEHTpaius
BOJIOpOJa 2 MOJIb/1, cepsl 1,5 Momnb/n. Onpenennte BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIUU K
MOMEHTY, Korjaa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenure TEpPMOAMHAMUYECKYIO BO3ZMOKHOCTD MTPOTEKaHUs peakuuu 2 ZNS (o + 3 Oyp) =
=2 2Zn0 ) + 2 SO; 1y, AH, = -890 xJI>x npu craniapTHeIX ycioBusxX. Paccunraiite Temneparypy
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Havana peakiuu, eciu S(ZnS)=58 x/monb K; S(02)=205 Tx/monb-K; S(ZnO)= 44 JIx/monb K;
S(S0,)=248 JI:x/monb K.

23. HauasipHble KOHLIEHTPAlMK UCXOAHBIX BewecTB B peakuuu: 2 SO ) + Oy () = 2 SO3 () Obln
pasusbl 1,8 Monb/n SO, 1 2,4 Moab/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCSI CKOPOCTh PEaKIIUH K MOMEHTY,
koraa npopearupyet 0,8 monw/1 SO,?

24. B pactBope optodochoproit kuciaotel maccoir 1200 r m miotHocThiO 1,153 1/MA

coaepxutcs 312 r H3PO,. Paccunraiite: o(H3PO,); Cy; Cox; Cmy N(H3PO4) 1 N (H,0); T.

Bnaners

- HaBbIKAMH MTPUMEHCHHS OCHOBHBIX
XUMHAYECKHX 3aKOHOB B
npodeccCHnOHATEHOM JIeATEIIEHOCTH,

- NPaKTUYCCKUMHU HaBBIKAMU
TEOPETUYCCKOTO u
AKCIEPUMEHTAIBHOTO UCCIICIOBAHUS
B 00JIaCTH XUMUHU

1. Jlnsa peakumu CHy y + CO; ) = 2 CO () + 2 Hy (1) onpesiennTe BO3MOXKHOE HAITPABICHUE
CaMONIPOM3BOJILHOTO TEUYEHMs PEaKLUU INpH CTaHJApTHBIX YCIOBHUAX W NpU  Temmeparype T
=927°C, eciu TemwoBoit 3 PEKT peakiuu 10 3a1aHHONH TEMIIEPATYPhl HE H3MEHHTCS. YKAKHUTE: a)
BBIJICJIAECTCSL WIIM TIOTJIOLIAETCS SHEpPrus B XOJAE peakuuu; 0) NpUUMHY HalWJAEHHOTO M3MEHEHUS
sHTponuu. Paccunraiite TemiepaTypy Hadajua peakliiH.

2. Bolpaszute uepe3 KOHLEHTpAIMKU PEareHTOB KOHCTaHThl PaBHOBECHUS CIICAYIOIIUX peaKIuii
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJx. YkaxuTe HampapieHHE CMEIIEHHS XMMHUYECKOTO
pPaBHOBECHsI 3THX PEAaKLUi: a) NpU MOHMKEHUH TEeMIIepaTyphl, €CIIU JIaBJIeHNUE MOCTOSHHO; 0) MpH
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpAaTypa MOCTOSHHA.

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

4. Kakwe w3 cnenyromux coneir noasepratorcs rupponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpaBHEHHUS THUIPOJIM3a COOTBETCTBYOMHUX coneil. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX CoJei?

5. 3onb runpokcuaa Maraus nonaydeH myrem cMmemmBanus 0,02 1 0,011. pactBopa MgCly, u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsii 4acTUI] MOJTYYEHHOTO 30/ W HaIMIIUTE
(bopMyTy €ero MHUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIIy U ONPEIEINTE HAlpPaBICHUE CaMOIPOU3BOJIEHOTO
MPOTEKaHUs pEeakUUu TMpU CTAHJAPTHBIX YCIOBUSAX, HCIONb3ySd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX IToTeHInanos HJ + H3PO, — J, + H3PO3 + H,0.

7. TlpuBeaute cxeMbl 3JEKTPOIHBIX MPOIECCOB U MOJEKYJISPHbIE ypaBHEHHUS peaklui,
NPOTEKAIOIIMX TPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXXHOM Bozayxe. Omnpenenure yObUlb Macchl aHO/A MPU KOPPO3UU B Kucjiou cpene 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctapuia 0,01 r/4.

8. CocTaBbTe NEKTPOHHO-MOHHbBIE YPAaBHEHHMsI 3JICKTPOJHBIX MPOILIECCOB (aHOA UHEPTHBIN) U
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MOJIEKYJISIPHOE YpaBHEHHE PEaKIuu, MPOUCXOAAIIEH npu anekTpoiuse pactBopa CoSOy,
Beruucnute pakTryeckoe KOJIMYECTBO METaIa, MOJIyY€HHOTO Ha KaToJIe IPH JIEKTPOIIH3E
Co(NO3),, eciu 37eKTpOIIH3 MPOBOAMIM B TedeHuH 1 4. Beixoa Metaia mo Toky coctaBui 85%.
YkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METaJIJIa 110 CPABHEHUIO C PACUETHBIM.




0) Ilopsaiok nMpoBeAeHUsI MPOMEKYTOUHON ATTECTAIUM, IOKA3ATeJIM U KPUTEPUHU OLleHUBAHUSA:

[IpomexyTouHas arrecTanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHUECKHE BOIMPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHS OOY4YalONIMMHUCS 3HAHUH, W TPAKTUYECKUE 3aJaHUs,
BBISBJISIIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIAJCHUI, TIPOBOAUTCS B (hopMe 3ayeTa.

3ayer Mo JaHHOW JUCHMIUIMHE IMPOBOAUTCS B YCTHOH (hopMe 1o OuieraM, KaXKAblil U3 KOTOPBIX
BKJIIOYAET 2 TEOPETHUECKHUX BOMPOCA U OJIHO MPAKTUYECKOE 3a/1aHuUE.

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

«3auTeHO» - OOydYalIIUWCi JAEMOHCTPUPYET TMOPOrOBBIA YpPOBEHb CHOPMHUPOBAHHOCTHU
KOMITIETEHIIHI: B X0/ KOHTPOJIbHBIX MEPONPUATUIN JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTJIETIbHBIX 3HAHUM, YMEHUM, HABBIKOB, 00YYAIOIIUICS UCTIBITHIBAET 3HAUUTEIIbHBIC 3aTPYIHEHUS TTPU
ONEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX IIEPEHOCE Ha HOBbIE CUTYAIIHH;

«HE 3aYTEHO» - 00y4YaroIIMiicd HE MOXKET IOKa3aThb 3HAHUS HAa YPOBHE BOCIIPOM3BEICHUS U
00BsicCHEHUS] HHPOPMAIIMH, HE MOXET I0Ka3aTh HHTEJIEKTYyalIbHbIE HABBIKH PEIIEHUs TPOCTHIX 3a4a4.

8. YuedHo-MeTOoAMYECKOEe H HH(POPMALIMOHHOE 0O0ecedyeHHe THCIMIIHHbI

a) OcHoBHas JUTEpaTypa:

1. OcuoBbl xumuu: yue6nuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUL] UHOPA-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. Komnspa, JI. I'. Xumus : yue6noe nocobue / JI. I'. Konsina, 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 (mata oOpamenus: 14.10.2019). - MakpooObekT. - TekcT : 3JICKTPOHHBIH. -
Ceenenus goctynssl Takke Ha CD-ROM.

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

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

2. Mensnuk, H. JI. lucnepcusie cuctemsl : npaktukyM / H. JI. Mensguuk, 3. P. Mynnuna,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yu-T uM. I'. 1. HocoBa. - Marauroropck :
MI'TY wum. T. 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'. OkucauTenbHO-BOCCTAHOBHUTEIbHBIE peaknuu. OCHOBBI JJEKTPOXUMHH :
yuebnoe nocodue / JI. I'. Konsana, 3. P. Mymiuna ; MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2015. - 58 c.
ni., TalJI. URL
https /Imagtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show dcatalogues/1/1121163/1
147.pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooObeKT. - TEKCT : BIEKTPOHHBIN. -
Nmeercs nedarHplil aHAJIOT.

4, Mumypuna, O. A. Xumuueckas kuHeTHKa. COCTOSIHUE XMMHUYECKOTO PAaBHOBECHUSA :
npaktukyM / O. A. Mumtypuna, 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 ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AJICKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.
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5. Koposun, H.B. OGmas xumus: ydel. 1yl TEXHUYECKUX HampaB. W crienl. By3oB /H.B.
Koposun —9-e u3z., nepepad.- M.: Beicu. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HETIOCPEICTBCHHBIH.

6. Kparkuii crnpaBo4HMK (U3MKO-XUMHUYecKux BenmuuuH / coct.. H. M. Bapon, A. M.
ITonomapesa, A. A. Pagaens, 3. H. Tumodeea; nmox pexn. A. A. Pasnens, A. M. [Tonomapeoii. - 10-¢
u3n., uctp. u gom. - CII6. : MBan ®@enopos, 2003. - 238 c. : uin. - ISBN 5-8194-0071-2. - Tekcr:
HETIOCPEICTBCHHBIH.

7. V3BecTrs BBICHIMX YYE€OHBIX 3aBEJCHH. XUMHS M XUMHUYECKas TEXHOJOTHUS: HAyYHO-
texHuuyeckuit )xypHai — ISSN 0579-2991.

B) MeTonnueckne yKazaHnus:

1. Mumypuna, O.A. DHepreruka XUMHUYECKUX IIPOLECCOB: METOIAMYECKHE YKa3aHUs K
nabopaTopHbIM paboTaM MO JUCHUIUIMHE «XHMHS» I OOYyYaloIMXCs BCEX HaIpaBICHUN
MOATOTOBKH M CTCIMAIbHOCTEH THEeBHOU (popMmbl oOyuenus / O.A. Muirypruna; MarHUTOropcKkuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. U. Hocoga, 2016. — 11 c. —
TekcT : HenocpeACTBEHHBIM.

2. Komsama, JLI. Xwumudeckas TEepMOAMHAMHUKA: METOAWYECKHE  YKa3aHUSA  JUIS
CaMOCTOSITENIbHOW paboThl 1O JUCHMIUIMHE «XUMMs» JUld OOYy4aroIlMXCsl BCeX HalpaBlICHUI
MOJTOTOBKH M crnenuaibHocTe Bcex (opm oOywenus / JLI'. Komsga; MarauTtoropckmii roc.
texHuyeckul yH-T uM. I'. Y. HocoBa. — Marautoropck : MI'TY um. I'. . Hocoga, 2020. — 18 c. —
TekcT : HenmocpeICTBEHHBIN.

3. Konsina, JL.I'. CKOpOCTh XMMHUECKUX PEaKLMH U XUMHUECKOe paBHOBecHe: Mertoauueckue
yKa3aHUs K JJabopaToOpHBIM paboTaM MO JUCHUTUIAHE «XUMHES ISl 00y4aroImuXcs BCeX HalpaBIeHUN
MOATOTOBKHU U crienranbHocTel Beex Gpopm ooydenus / JI.I. Konsana, E.B. Tapaciok; Marautoropckuit
roc. rexuuueckuid yH-T um. I'. Y. HocoBa. — MaruuTtoropck : MI'TY um. I'. 1. Hocoga, 2020. -8 c. —
TekcT : HermoCpeICTBEHHBIN.

4. PonmonoBa, H.M. Xumnueckas kuHeTHMKa. XHMHUYECKOE pPABHOBECHE: METOAMYECKHE
yKa3aHus Ui CaMOCTOATENbHOM paboThl MO AUCHUIUIMHE «XHUMHUSA» IS OOYYaroIIMXCsl BCEX
HalpaBJIeHUW TOJATOTOBKM W creruanbHocTe Bcex ¢opm oOyuenus / H.M. Pommonoma, A.IL
ITonomapes; Marautoropckuit roc. texuudeckut yH-T uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY
uM. I'. Y. Hocosa, 2020. — 20 c. — TekcT : HenmocpeACTBEHHbIH.

5. Uynposa, JI.B. PactBopbl: MeToauueckass pa3paboTka K J1abOpaTOpHbIM paloTaMm 110
JUCHUIUIMHE «XUMHS» 11 00y4aromMxcsl BCEX HalpaBiICHUM MOJTOTOBKU M CHEIMATbHOCTEH BCEX
¢dopm o6yuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuii roc. Texunuecku yu-t um. I'. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : HenocpeCTBEHHBIMH.

6. Uynposa, JI.B. PacTtBophl: Meroanyeckas pa3pabOTKa K CaMOCTOSTEIbHONH paboTe 1o
TUCHUIUTNHE «XUMHS» A 00y4arolMXcs MO BCEM HANpPaBJIEHUSM MOATOTOBKU U CIELHMATBLHOCTAM
Bcex (opm obOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Munrypuna; MarauToropckuii roc.
texHnyeckud yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. K. Hocoga, 2017. — 26 c. —
TekcT : HenocpeACTBEHHBIN.

7. Konsga, JI.I'. KonmouaHsle pacTBOpBL: METOAMYECKHE YKa3aHUs K J1abopaTOpHON paboTe 1o
TUCHUIUIMHE «XHUMUs» A 00ydaromMXCsl IO BCEM HAIPaBICHHUSIM MOATOTOBKU M CIIEHUAIBHOCTSIM
Bcex (opm obyuenwns / JI.I'. Komsina, JI.A. bonbstH; MarHUTOrOpCKuil TOC. TEXHUYECKHH YH-T UM. [,
N. HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 9 ¢. — TekeT : HEemocpencTBEHHBIMH.

8. Komsama, JI.I'. OKMCIUTETHHO-BOCCTAHOBUTEIFHBIE PEAKIMU: METOIMUYECKHE YKa3aHUs K
nabopaTopHoil paboTe MO IUCIUILIMHE «XUMUS» A1 00YyYaIOIIMXCs BCEX HANpPaBICHUN MOATOTOBKU
u cnenuanbHocTel Bcex (opm oOyuenus / JL.I. Komsna, E.B. Tapactok; Maruutoropckuii roc.
texHnyeckuid yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2020. — 10 c. —
TeKkcT : HenmoCpeACTBEHHBI.

9. Komsma, JLI. OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUN M IJIEKTPOXUMHUYECKHUE
MPOIIECCHl: METOIMYECKas pa3padOTKa K CaMOCTOSITEIbHOW paboTe s oOydaromuxcsi Mo BCEM
HaNpaBJICHUSAM MOATOTOBKU M CHEIHATBHOCTIM Beex (opm obyuenus / JL.I'. Konsna, E.B. Tapaciok,
2.P. Mynnuna; Marautoropckuii roc. rexuudeckuiit yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY
uM. I'. Y. Hocosa, 2017. — 41 c. — TekcT : HenocpeaCTBEHHbIH.



10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TPOILECCHl: METOIWYECKHE YKa3aHHs
naboparopHoil paboTe MO MUCHUIUIMHE «XUMHUS» [UIsI OOYYAIOIIMXCS IO BCEM HAIMpPaBICHUSIM
MOATOTOBKA W CIEIHUATBLHOCTSIM Bcex ¢opm oOyuenus / O.A. Mumypuna, H.U. Poamonosa;
Marnuroropckuii roc. Texuudeckuii yH-T uM. I'. M. HocoBa. — Maraurtoropck : MI'TY um. I'. .

Hocoga, 2017. — 13 ¢. — TeKcT : HenmoCpeICTBEHHBIH.

r) [IlporpammHuoe odecnneuenne u MHTEpHET-pecypcehI:

IIporpammuoe odecnevyenue

Haumenoanue 110 Ne norosopa Cpox AeiicTBus

JIMLCH3UH

MS Windows 7 Professional(uis ;155718 o1 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional 1 757 17 o1 27.06.2017 27.07.2018

(m1st KITAcCcoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHo

7Zip cB000HO pactpocTpansemoe 110 06eccpoyuHO

FAR Manager cB00OOHO pacnpoctpansemoe I10 OecCpoYHO

HpO(l)eCCI/IOHaJ'IbHI)Ie 0a3bl JAaHHbIX U I/IH(l)OpMaIII/IOHHbIe CIIPaBOYHbLIC CHCTEMbI

HazBanue xkypca

CchlIIKa

DnekTpoHHas 0asza mepuoAnYecKuX u3gaHui East
View Information Services, OO0 «IBUC»

https://dlib.eastview.com/

Hanuonanenas wuHpOpMalMOHHO-aHATUTHYECKAS
cucrema — Poccuiickuii HMHIAEKC  HAy4HOTO
mutuposanus (PMHII)

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

ITouckoBas cucrema Axamemusi Google (Google
Scholar)

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

Wudopmannonnas cucreMa - EauHoe oOkHO
JI0CTyMa K UH(POPMAIIMOHHBIM pecypcam

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

denepanbHOe  rocyJapcTBEHHOE  OKOJKETHOE
YUpexKIACHUE «DenepabHBIA UHCTUTYT
IPOMBIIIICHHON COOCTBEHHOCTHY

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

Poccuiickas I'ocynapcrBenHnas o6ubnuorexka.
Karasorn

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

OnekTpoHHBIE pecypchl Oubmmoreku MITY wum.
['.1. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCHMIITIMHBI

MaTepI/IaJ'IBHO-TeXHI/I'—IeCKOG obOecrieueHue JUCIIMITIIMHBI BKIIFOYACT:

K

Tun u Ha3BaHUE ayJUTOPHUH

OcHanieHue ayJInTopun

u

WHIUBUIYAIbHBIX KOHCYJIbTALUH,
TEKYIIEro KOHTPOJS U

YueOHbIC ayqUTOPUH IS MynbTUMenUiHBIE CpEeACTBAa XpaHEHUS, Nepeaaudu
NPOBEACHHUS 3aHATUN npeaAcTaBlIeHUs HHPOpMaUU

JJEKOUOHHOTO TUIIa

Y4aeOHbIC ayTIUTOPUH TSI OOGopynoBaHue /IS BBITTOJTHEHUS 1a00OpaTOPHBIX padoT,
MNPOBCACHUA HaGOpaTOpHBIX XUMHYCCKas 1mocyaa, pCaKTUBLI,

3aHATUU, TPYNIIOBBIX U Harmnsiiaeie MaTepuanbl: TaOIHIIBI, CXEMBI, TUIAKATHI.




Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauTopumn

MPOMEKYTOYHOU aTTECTALUHU

ITomemenus niasa
CaMOCTOSITEIbHON PabOTHI
o0yuaromuxcs

ITepconanbubie

kommbioTepel ¢ maketom MS  Office,

BBIXOJOM B I/IHTepHeT H C JOCTYIIOM B DOJEKTPOHHYIO

nH(pOpMaIMOHHO-

00pa3oBaTeNnbHyI0 Cpealy YHUBEPCUTETA

[TomernieHus 1151 XpaHEHUsI U
POQUTAKTHIECKOTO 00CTYKUBAHUS
y4eOHOT0 000pYyTI0BaHHS

Cremnaxu, celibl st XpaHeHUs1 y4eOHOTro 000py10BaHUS
NHCTpYMEHTHI J11 peMOHTa J1abopaTOpPHOTO

o0opynoBaHusl.




