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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

Juctummmaa b1.b.11 «Xumus» BxoauT B 0a30Byr0 dacTh Oyioka | oOpaszoBarenbHON
MIPOTrpaMMBI.

JIist u3ydeHusi TUCHUILTMHBI HEOOXOAMMBI 3HAHUS, YMEHHs U BIIaJieHUs, CPOPMUPOBAHHBIC B
pe3yibTaTe MOJYYeHHsS CpeaHero (MojHoro) oOmero o0pa3oBaHUs IO JUCHUILIUHAM «XUMUSD,
«Dusukay, «MaTemaTHuKa.

3HaHUSA U yYMEHUS O0y4YaroIMXCs, MOTYYEHHBIE MPU M3YYCHUM JaHHOW AUCIUIUIMHBI OyayT
HEOOXOMUMBI MM TpHU JajbHEiIeM wu3ydyeHHH Takux aucuuiinH, kak b1.5.08 «be3omacHocThb
xusHenesTensHoct», b1.B.J1B.03.01 «Dnekrpuueckue usmepeHus».

3 Komnerennuu odyuarmerocsi, gopmupyembie B pe3y/ibTaTe 0CBOCHHUS TUCHUILINHBI U
IUIAHMPYeMble pPe3yJbTaThl 00y4eHust

B pesynbTare 0CBOCHHS TUCIMILIMHBI «XUMHs» 00yUJarOMIUNACs JOIDKEH 00J1a1aTh CIeAYIOIeH
KOMIIETEHIINEH

CTpyKTYpHBIN DJIEMEHT [TnarupyemMble pe3ynbTaThl O0yUICHHS
KOMIIETEHIUN

OIIK-1
CIIOCOOHOCTBIO MIPEJICTABIIATH a/IEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUN HAYYHYIO KapTUHY MHUpa
Ha OCHOBE 3HAHUSI OCHOBHBIX TOJIOKEHUI, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK U MAaTEMATHKH
3HaTL - OCHOBHBIE XMMHYECKHE IIOHATHSA, IIOJOKEHHS W  3aKOHBI,
MO3BOJISIFOIIAE TIPEJICTABIIATh QJICKBATHYI0 COBPEMEHHYIO HAyYHYIO
KapTHHY MUDA,;
- COBPCMCHHBIC HAMPABJICHUS Pa3BUTHSI HAYYIHBIX TCOPUH;
- METOJIbI TEOPETHUYECKOT0 M SKCIEPUMEHTAIFHOTO HCCIEeIOBaHUS B
00J1aCTH XUMHHU
VMmers - pelarh pacueTHbIC 33/1a41 MPUMEHUTEIBHO K MaTepUaly IporpaMmBbl;
- TMPOTHO3UPOBATH BO3MOXHOCTH IPOTEKAHUS CAMOIIPOHM3BOIBHBIX
MIPOIIECCOB B PA3TUYHBIX XUMHUECKHUX CHCTEMax
Brnaners - HaBBIKAMH MPUMEHEHUS COBPEMEHHBIX XHMHUECKUX 3aKOHOB M TCOPHIA
B IpoeccroHaNbHON 1eSTeNbHOCTH,
- MPaKTHYSCKUMHU HABBIKAMHU TEOPETHYECKOTO W IKCIEPHUMEHTAILHOTO
WCCIIEIOBaHMS Ul aJ€KBATHOTO TMPEJCTABICHUS HAYyYHOW KapTHHBI
MHUpa

4. CTpyKTYpa H coJepKaHue JUCUMIIMHbI

OO6mmast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHBIX eaquHuibl 108 akas. yacos:
- KOHTaKTHas1 pabora —15 akaj. 4acos:
- aynuTopHas paborta — 14 akan.gaca;
- BHeayIuTopHas — 1 akaj.qac
- camocrosTenpHas pabora — 89,1 akam.uaca.
—IOATrOTOBKA K 3a4eTy — 3,9 akaJl. 4acoB
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1. Xumuyeckas TepMOJIMHAMHKA 1 16 |-camocrosTenbHOE U3ydeHHEe yueOHOH |3ammTa KOHTpoabHOM padoTel.  |OINK-1
Y Hay4HOH JINTEPATYPBHI; -3yB
- peleHre KOHTPOJIbHOM paboThI.
2. XuMunyeckasi KHHETHKa 1 16 |-camocrosiTenpHOE M3y4YeHHE YUeOHOH |3ammTa KOHTPOIBHON PaboTHhI. OIIK-1
U Hay4HOMW JIUTEpaTyphl; -3yB
- pelieHrne KOHTPOJIbHON paboThI.
3. PacTBOpBI 1 2 421 | 14 |- oopmuenue oTyeTa no|3amuTa JaboparopHoit  pabotsl.|OIIK-1
nmabopaTopHBIM paboTam; 3amyTa KOHTPOJIbHON paboThI. -3yB
-CaMOCTOSITEIbHOE U3yUeHUEe YueOHOU
Y Hay4HOH JINTEPATYPHI;
- peleHre KOHTPOJIbHOI paboThI.
4. JlucriepcHble CHCTEMBI 1 14 |-camocrosiTenbHOE U3yueHUE Y4eOHOI |3amuTa KOHTPOILHON PaboTHI. OIIK-1
¥ HAyYHOMW JIUTEPaTypPHI; -3yB

- perieHne KOHTPOIBHOM pabOoTHI.
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5. OxucnurensHo-| 1 14 |-camocrosiTenpbHOE M3y4YeHHE YUeOHOH |3ammTa KOHTPOIBHOM padoTHhI. OIIK-1
BOCCTAHOBUTEJIbHBIE ITPOLIECCHI U Hay4HOMW JIUTEpaTyphl; -3yB
- peleHne KOHTPOJIbHON paboThI.
6. DNEKTPOXMMHUYECKHUE CUCTEMBI 1 4 421 | 151 |- oopmienue oTyeTa no [3amura sabopatopHoir  pabdotsl.|OIIK-1
nmabopaTopHBIM paboTam; 3anmra KOHTPOJIHLHON paOOThI. -3yB
-CaMOCTOSTEIbHOE U3YUYeHUE YUeOHOMH
Y Hay4HOH JINTEPATYPHI;
- peleHre KOHTPOJIbHOM paboThI.
HToro no nucuuniu-te: 1 6 8/41 | 89,1 KounrtpoJabsHas pabora,
3ayer




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B npomecce mpenojaBaHUS — IUCHUIUIMHBL  «XUMHS» OPUMEHAETCS  TpPaguIMOHHAs
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuuu npoxoAsT Kak B HMH(pOpManMOHHOW (opme, rie HMMeeT MEeCTO IOCIeN0BaTeNbHOE
U3JIO)KEHUE MaTepuasia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaTbHBIMU CPEICTBaMU, TaK U B (opMe JeKuuii-Oecepl WM AUaliora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUYECKUN
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJIsi CAMOCTOSATEIbHOIO U3YYEeHHUSI, IS IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT [0 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[ToMuMO 53TOr0 B JIEKIMHU MOTYT HCIOJIB30BAThCA DJEMEHTHI TMPOOIEMHOIO H3JIOKEHHUS.
[IpoGnemHas JeKIus HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMbI, KOTOPYIO B XO/1€ M3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs NpPEeACTaBisieT COOON 3aHsATHE, Mpearojararomiee
MHUIMUPOBAHHOE TMIpEeNoJ/iaBaTeyieM TMPUBICYCHUE AayAUTOPHUH K pPEHICHUIO KPYIMHOM HaydHOU
npoOJeMbl, pPAacKpbIBa€T BO3MOXKHBIE IYTH €€ PpEIIeHHUs, I[10Ka3blBa€T TEOPETHUUECKYI0 U
MPaKTUYECKYI0 3HAUYUMOCTh AOCTHKeHuH. Ha mpoOrmeMHON JeKIuMyu HOBOE 3HAHWE BBOAMTCS Kak
HEeM3BeCTHOE /s oOyyatommxcs. [lomydennas napopManus ycBauBaeTcst Kak TMYHOCTHOE OTKPBITHE
€llle He U3BECTHOIO Ui ce0sl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojJaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPBIA MO3BOJISIET Hanbosee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOy4eHHs dYepe3 IIOCTAaHOBKY MpOOJeM C IOMOUIbIO
JNEMOHCTpAllMii SBIICHUM, peakuuil WM TporeccoB. Bo3MOXHO 0OObeAMHEHHWE 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 peaJbHBIMH XUMHYECKMMH BemiecTBamu. Ha maGoparopHbix paborax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAMBUAYAJIbHBIE 3aJaHus 1O npoiaeHHoN TteMme. IIpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO TMPEABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoi padoOThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIIOBHEM [ONyCKa CTYAEHTOB K JiabopaTropHoOW pabore
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeopeThyeckoro BBeneHUs. [Ipu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOIO OOy4YeHHs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepual IIyTeM BBISBICHUS CBSI3€il MeEXIy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3anMOOOyueHusa (mapHylo paboTy) Tpex BHUIOB: CTaTHuYecKas Tapa, JIUHAMHUYecKas mapa,
BapHallMOHHAs I1apa; COBMEIIAs €€ ¢ TEXHOJIOrHeld MOAYIbHOTO 00yueHHs. BBINOIHUB SKCIIEPUMEHT,
oOy4aroruecs: GopMyIupyrOT 0000IIEHHBIC BRIBOJIBI IO CEPUH OIBITOB, UCIIOJIB3YsI TIPUEMbI aHAJIOTHH
U CPaBHEHHS.

CamocTtosTenbHas paboTa o0ydarolmuxcs SBISIeTCsS OJHUM U3 Hanbosee 3p(HEeKTUBHBIX CPENICTB
pa3BUTHs MOTPEOHOCTH K OyaymieMy camooOpa3oBaHuio. 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 MaTepuajga Mo yuyeOHMKaM M MOcoOusM, YTeHHE U 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, U3JI0KEHHOIO IMpernojaBaTesieM, Ha MpopaboTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE M3YYEHHUE, Ha TMOATOTOBKY K JIA0OPaTOPHBIM 3aHATHUSAM, BBIOJHEHHE JOMAIIHUX
3aJJaHu# U MOJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTENILHOMY KOHTpouo. [loMrMo 3Toro, obydaromuecs
MPEJCTABISAIOT PE3yAbTaThl CBOCH CaMOCTOATENBHOM pabOThI B BUJIE MTPE3CHTAIUH.

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



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHnN pyOEIKHOTO U 3aKITFOUUTEIHLHOTO KOHTPOJIS OCHOBHBIMHU 33J]a4aMU, CTOSITUMHI
nepes MperojaBaresieM, sSBISIOTCA: BBIIBICHHE CTENEHH IMPaBHWIBHOCTH, 00beMa, TIIyOWHBI 3HAHUIA,
YMEHHUH, HaBBIKOB, IIOJYYEHHBIX IIPU M3YYEHUHU Kypca Hapsgy C BbBIIBICHUEM CTEIICHU
CaMOCTOATEJIbHOCTH B IPUMEHEHHUH TOTYYEHHBIX 3HAHUM, YMEHUI 1 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 TECTUPOBAHHS TaKOl crocod
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JIF000€ BpeMsl IPOUTHU TECT, IPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B nononHennn x Kypcy «XuUMHM» OOydYarOUIMICS MOXET HPOMTH B AUCTAHIMOHHOH (opme
oHJIalH-Kypc «Kak Xumusi o0OBSCHIET U U3MEHSIET OKpyKaromuii Mup». Kypc cocrout u3 10 nexiui.
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
OKPYKalOIIMA MHP: KaK YCTPOCHBI BEIIECTBA, MOYEMY M KaK HMAYT XMMHYECKUE DPEAKLHUH, 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 paccka3biBaeTcsl 0 LEHHBIX MPOJYKTaX XMMUYECKON MPOMBIIIJIEHHOCTH, XUMUUYECKUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajiax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExxeHenenbHble 3aHATUS OyIyT BKIIOYATh MPOCMOTP
TEMaTUYECKUX BUICOJICKIMI U BBINOJHEHHE TECTOBBIX 3aJaHUW C aBTOMATHU3MUPOBAHHOW IPOBEPKOM
pE3yNbTaTOB U TBOPYECKUX 3aJaHHUI ¢ MOcCienyrimuM oOcyxkaeHuem Ha Qopyme. Kypc sBusercs
001eo0pa3oBaTebHBIM, HE TPEOYeT CrIeUaIbHON MOArOTOBKH U PACCUNTAH Ha IHUPOKYIO aAYAUTOPHUIO
cllyliaresei, B MepBylo odepeb 00yJarolmmnXxcs HEXUMUYECKUX BY30B U (paKylbTETOB M JIIOJCH, yKe
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 BBIMOJIHEHUS JOMALTHUX 3a/IaHUM.

AymuTOpHasE caMOCTOsITENbHAsE paboTa OOy4aroImuXcs IMpeanojaraeT —MpOXOXKIEHHE
TECTUPOBAHUS M0 KaXJAOMY pa3Jeny AUCHHUILUIMHBL. TecThl BKIIOYAIOT TEOPETUUECKUE U MTPAKTHIECKHE
3aJlaHusl, OTBETHl HAa KOTOpble TPEOYIOT TINyOOKOro NOHMMAaHHUS H3Y4YEHHOIo MaTepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXXJIOMYy BOMPOCY MpeajaraeTcss 4eThlpe BapuhaHTa OTBETOB, CpeIu
KOTOPBIX OJUH WM HECKOJIBKO TpaBWILHBIX. OOpaboTKa pe3ysbTaTOB OCYIIECTBISICTCS IyTeM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO OAJLTOB B K101 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 0aim, a BOCBMOE, IEBITOE U JIECATOE 3aJaHusa — B 2 Oaa.

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 3alIMChIBACTCS TaK:
a) PV =vuRT B) K= Aep (- EA/RT)
06) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBITNS PEAKIIMOHHOW cucTeMbl noBbimaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunarencH (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 N+ 1/2 0,=NO , AH = 90 K]I:x/Mo11b
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 (rpagumr) = CU (¢ + CO (y, mornorunocsd 22 /I TEMIOTHI.
DHTanbnus 00pa3oBaHUs OKCHAAa MeH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
8. Hnmsa peakmmu  NiO oy + C (pagury = Ni  + CO (. Onpenennre BO3MOXXHOE HaIpaBJICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS PEaKIIMK MIPU CTaHAAPTHBIX YCIOBUAX U Mpu TemrepaTtype 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 ykaxkure 3HaueHUs sHepruu ['mbOca mpu CTaHIAPTHBIX YCIOBHSX, NMPH TeMIepaType
627°C m Ttemmeparypy Hadaia 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. lanHas 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 Tecrax mo teme «XuWMHUeckas KUHETHKa». IEPBOE, BTOPOE, TPEThE, YETBEPTOC H IISITOE
3amaHusa oneHuBaroTca B 0,5 Oaita; Irecroe, ceAbMOE, BOCBMOE, IEBSITOE M AecAToe — B 1 Gami, 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 XUMHUYECKOU 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 MPOJYKTOB PEaKIIUU K MOMEHTY OKOHYaHUS PeaKINU
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 Cocya

5. CocrossHue  XHMHMYECKOTO  paBHOBeCHS  OOpaTUMBIX  IIPOLIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMH IIPOIYKTOB peakuu

0) SHepruei aKTUBHU3aAIUU

B) KOHCTAaHTOI paBHOBECHS

6. Kak 3anuceiBaercs BeIpaXxeHHe A1 CKOPOCTH PEAKINU

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 quarpamme IMoka3bpIBaeT 3HAYCHHUE TEIIOBOTO 3 deKTa peakiun?

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 COCTOSTHUE PABHOBECHS

10. PaBuoBecue peaknuun 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 TeMmepaType KOHCTaHTa PaBHOBECHUS
paBHa 0,8. PaBHOBecHass KOHIIEHTpalus Boaopoaa paBHa 1,2 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, MATOe W IecToe 3amanus - B 1,5 Oamma; cempmoe, BOCBMOE, JCBSITOC 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 TUApOCyidbpaTa KajlblUs MU BOJbI, CyMMa
KO3 QHUIIMEHTOB B YpaBHEHUH HEOOPATUMOM JUCCOIMALIMN PACTBOPEHHOTO 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) KolM4ecTBa BelecTBA K 00BEMY pacTBOpa
8. K cnmabpiM 1eKTpoMTaMm 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) IUCIIPONIOPIIMOHMPOBAHUE COJIEH
3) TUApaTUpoOBaHUE COJCH
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 HOHBI CIOCOOHBI BBI3BaTh KOAryJsLUIO KOJJIOWJA, YACTHII KOTOPOTO HUMEIOT
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.  Muuena 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
oOpa3yercs 30116 cynbdara cunna (I1). K xakomy anektpoay J0MKHBI TepEMEIIaThCsl YaCTUIIBI
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 00aBUTh: B mepBy0 — 5,3 Ma 1H pacTtBopa xiopuaa xanus; B APYTyIO —
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 olleHuBaroTcs B 0,5 Oanna; 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 3JICKTPOHBI
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 npencraBiaeHHbIX HUXE peakunii kK OBP nucnponopunoHnpoBaHus NpUHALIEKHUT ...

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. CreneHr OKUCIICHHUS KUCIIOPO/Ia a) B BOJIC U 0) B MEPOKCHUJIE BOJIOPOJIA 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 dunmerron B peakirn 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 MOTEHIIMAT ONIPEACIISIOT M0 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 mpoaykTel 00pa3yroTcst Ha KaTo/e IPH JIEKTPOIIU3e 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
CaMOTPOM3BOJIBLHO B MPSMOM 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 ODIEKTPOAHBIX MPOIECCOB M MOJEKYISPHOE YpaBHEHHE pEaKIuH,
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

BreayautopHas caMoCTOsTelIbHAs paboTa 00ydJaIOMUXCsl OCYIISCTBIISICTCS B BUJIC MU3YYCHUS

JUTEPATYpPhl TI0 COOTBETCTBYIOIEMY pa3jieily ¢ MpopaboTKoN Marepuana; opOpMIICHHS OTYETOB IO
71a00PaTOPHBIM padOTaM U BBITOJIHCHHS JOMAITHUX 3a/IaHUH.

BapI/IaHTbI TeMaTHYeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁDTI)I
CTYACHTOB IO TEMaM

Jlomamnee 3agague No 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 ) + COy np = 2 CO () + 2 H, () ompenenure BO3MOKHOE HalpaBIICHHE
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 DHEPrus B XOJA€ peakiuu; O) NpUUYMHY HAMIEHHOrO H3MEHEHHUsS SHTPOIUH.
PaccunraiiTe TeMepaTypy Hadana peakyH.

3amaga Ne2

Beraucnure temnoBoit addext peakuun: CaCs ) + 2 HoOry = Ca(OH); () + CoHos (1), momb3ysice
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyroumx BemecTB. CKOJIbKO TEIIOTHI 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, 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 ypasHeHuto: 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 mpsAMOU peakuuu, kornpa npopearupyeT 30% CO? Bo CkoIbKO pa3 U3MEHSTCS CKOPOCTH
MIPUMOM U 0OpaTHOM peakIuy, eClii YBEIUYUTh JaBlIeHHE B CUCTEME B J[Ba paza’?
3agaya Ne2
[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYMHUT B PEAKIHIO IMpU
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), eciu paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOIIUX BELIECTB PABHBIL:
[H20]=0,3momb/1, [Hz] = 0,4 Mon/m.
3amaua Ned
Hus peaknuonnoit cucremsl: CO y + HyO () = CO2 (y + Hy () HavanbHbIE KOHLEHTPALUH
paBusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. Onpeaenute KOHIEHTPAIIMU 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
TEMIIEpPaTyphl, €CIH JaBJCHHE IOCTOSHHO, O) MPHU TMOBBIINIEHUH MaBJICHUSA, €CIU TeMIepaTypa
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 BoabI cienyeT pactBoputh 1351 SNCl, ans monydenus 3M pacTBopa xjopuaa
onosa (I1) c mmotHoCcTRIO p = 1,405 T/™MN?

Paccunraiite: a) MaccoByl OO BeEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIIEHTPAIUIO
SKBUBAJICHTA; B) MOJISULTBHOCTH; 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 YPaBHEHUS peakLUi K CIEIyIOIUM HOHHBIM:

Ba® + CrOs — 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 MOJIEKYJIIpDHBIE YpaBHEHUs THMAPOJIM3a COOTBEeTCTBYomMX 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 KOKHNCJIUTETbHO-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(pPUIMEHTEI B ypaBHEHHSX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIUH.

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 YpaBHEHHUS OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH:

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 OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX ITOTEHIIMAIOB, COCTaBbTE
ypaBHCHHE BO3MOXKHOW peakiuu B ykazanHod cpene (HNOs).  Paccuwraiite 3HaucHme
AJIEKTPOJBKYILEH CHIIbI PEAKIUH.

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

B nmomaminem 3amanuu o TeMe «NeKTPOXUMUYECKUE CUCTEMBI»: TIepBasi 3a/1aya OlEHUBAETCS B
1 6amm; BTOopas — B 1,5 6ayna; Tpethst — B 2,5 Oasna.

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

ypaBHEHHE TOKOOOpa3yIolIel peakIiy, MPOTEKAoNeld Mpu padoTe TrallbBaHUYECKOTO JIIEMEHTa
Co/Co(NOs3); // AI(NOg3)s/Al. Paccuuraiite DJIC (E) raqpBaHUYECKOT0 3JIEMEHTA MPU CTAHIAPTHBIX
YCIIOBHSIX.

[TpuHSIB MOTEHIIMAN aHOJa PaBHBIM CTAHIAPTHOMY 3HAYCHHIO, PACCUMTANTE KOHIICHTPAIUIO
KaTHOHOB MeTajllla B KAaTOIHOM pactBope, npu kotopoid IJIC ralbBaHHMYECKOrO »BJIEMEHTa
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 aHOAA MPH KOPPO3UHM B KHCJIO# cpeae 3a 20 MUH, €CiM CKOPOCTb
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,
Bbruucnure QakTHuecKoe KOJIMYECTBO METallla, MOJYYSCHHOTO Ha KaTOAC IMPH DIIEKTPOJIN3E

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.

BapuaHT 1oMalHeil KOHTPOJIBLHOI PadoThI

BAPUAHT Ne 1

CUCTEMA IJIECMCHTOB
CTPOCHHUE aTOMA

TEMA 3AJJAHHUE
3aganme 1. OKOHYAHHE DIIEKTPOHHOH (OPMYIBI ....65°6p . YVkakuTe
MOJIOXKCHHE D3JIEMEHTa B TICPUOJUYECKOM CHCTEME: MEepUoJl, TpYIILY,
Tema 1. HOATPYIIY, Ha3BaTh deMeHT. CocTaBbTe AIEKTPOHHYIO (hopMyTy aToma
Mepuoanyeckasn DIIEMEHTA. YKaXHUTE 3JCKTPOHHOE CEMEWCTBO, METaul MIU HEMETalll.

CocraBpTe  3JEKTpOHHO-Tpaduueckyro  Qopmyny  aus
3JIEKTPOHOB B HOPMAJIbHOM COCTOSIHUM.
3aganue 2. VYka3aTb Bce KBaHTOBbIE 4YHCIA [UIsl DJIEKTPOHOB,
OTBEYAIOIIUX CIEYIOUIeH AIeKTpoHHOU dopmyie 5 p6

YKa3aHHBIX

Tema 2.
KuciorHo-ocHOBHEIE
CBOJCTBA BelIECTB

3aganue. CocTaBbTe YpaBHEHMs peaklUi, IPU IOMOIIHA KOTOPBIX MOKHO
OCYILIECTBUTD CJIECAYIOLINE TPEBPAILICHHS
Zn — ZnO — ZnCl, — Zn(OH),—>Nay[Zn(OH)4]

3apanue 1. [{na peakuun FesOyk) + Hyr = 3Fe0y + H.O ompenenure
BO3MO)KHOE ~HAIpaBJICHWE CAaMOIPOM3BOJIFHOTO TEYEHUSI PEaKUUH TpU
CTaHJAPTHBIX YCIOBUSAX M IpH Temmeparype t =1227°C, eciu TeruioBoii

Tema 3. 3(hexT 10 3a1aHHOM TeMrepaTypbl He U3MEHHTCS.
Xumuueckasi Vxkaxure: a) BBIICIACTCS WIA TIOMIONMIACTCS SHEPTUsl B XONE PEakiuu; O)
TePMOAMHAMMKA IPUYMHY HAWJIEHHOIO M3MEHEHMs SHTpOIMU. Paccunraite temmeparypy, Hpu
KOTOPOH YCTAaHABJIMBACTCS pAaBHOBECHE 1 TIPOUCXOIUT CMeHa 3Haka AG.
3aganue 2. Bprmcmmre TeroBoit dddexr peaximm 3FesOsxy + 8Alk) =
4A1 Oz + 9Few), MONMb3ysch CTAHIAPTHBIMH SHTAIBIUAMI OOpa30BaHM
pearupyronux BemecTB (nmpuwiokenue 3). CKOMBKO TEMIOThI BBIIETHTCS
(mornoTHTCs) MpY 00pa30BaHUH BelliecTBa Fe B komdectse 56 17
3aganme 1. TemmeparypHblii KodpduuueHT peakuuu paseH 2,5. Kakx
Tema 4. M3MEHUTCS CKOPOCTh PEaKklUu: a) IpU MOBBIIIEHUU TeMneparypbl ot 60
XuMnueckas 1o 100°C; 6) npu oxJaxkaeHUH peakinoHHou cmecu oT 50 o 30°C?
KHHETUKA U 3apanme 2. [lnsa oopatumoit peakimu Fe3Ouk) + Hypy = 3FeOk) + HOr
XMMHYeCcKoe 3aIUIINTE BhIpaXKEHUE KOHCTaHThI paBHOBecus: AHC, kJlx =+ 69,8.
paBHOBecHe [TpemmoxxuTe criocoObl YBEINYCHUsT KOHIIEHTPAITUH MTPOAYKTOB PEAKIIHH.

Tema S. PacTBopbl

3ananue 1. B 180 mut Bogsr pactBopero 20 r cynbdaTa MapraHia.
[MTomyuuncs pactBop wioTHOCTHIO 1,101 /M. Beraucnure MonspHyio,
HOPMAJIbHYIO, MOJISUIBHYEO KOHIIEHTPAMU U MacCOBYIO JI0JIIO
pPacTBOPEHHOI'O BEUIECTBA.
3apanme 2. CocTaBbTE MOJIEKYIISIPHBIE U HOHHO-MOJIEKYJISIPHBIE
YpaBHEHUs peaklvii B3aUMOJEHCTBHS B paCTBOpPaxX MEXKIY:

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




NH,OH u MnC|2; H,SO4 n Ba(OH)z
3aganue 3. CocTaBbT€ MOHHO-MOJIEKYJSIDHBIE W MOJIEKYJSPHBIE
ypaBueHus ruapoausa cojeir NaySiOs, SbCls, Rb,SO,4. Kakoe 3naucHme
pH (>7, <7) uMeroT pacTBOPHI 3TUX COJICH?

Tema 6.
OKHCINTETBbHO-
BOCCTAaHOBHTEJIbHBIE
CBOiicTBa BelECTB

3apanue. MeTo10M AJIEKTPOHHOTO OanaHca moaoepure KodppuimeHTsl B
YPaBHEHUSX, YKAKUTE OKHCIUTENIb U BOCCTAHOBUTEIb, HATUIIIUTE
AJICKTPOHHBIC YPABHEHHS IIPOLIECCOB OKUCIICHUS U BOCCTAHOBJICHUS
H3;PO3; + KMnO,4 + H,SO,4 = H3PO,4 + MnSO4 + KSO4 + HO

CuS0O4 + H3PO, + H,O = CuH + H3PO4 + H,SO,

Tema 7.
DJIeKTPOXMMHUYECKHE
CHCTEMBbI

3ananmue 1. /{15 raneBaH4ecKoOro 3j1eMeHTa, 00pa3oBaHHOTO
IUTACTUHAMU U3 METAIIJIOB

Zn u Ag, NOrpyXEHHBIX B PaCTBOPBI UX COJIEN C KOHLIEHTPAIMEN HOHOB
METaJIJIOB

A™ =0,01u B™ =0,05

1) cocraBbTE CXEMY rajibBAHUYECKOTO JJICMEHTA;

2) HAaIUIIUTE YPaBHEHHUS 3JICKTPOIHBIX MPOIECCOB U TOKOOOPA3YOIICH
peaxiuu;

3) paccuMTalTe MEKTPOIBIIKYIIYIO CHITY FaJIbBAHUUECKOTO DJICMEHTA.
3aganue 2. CocTtaBbTe ypaBHEHUS DJIEKTPOIHBIX MPOIECCOB (aHO
MHEPTHBIN) U MOJIEKYJIIPHOE YPaBHEHUE PEAKIMH, IPOXOIALIEH TpU
AIIEKTPOJIN3E paciliiaBa WK pacTBopa 3nekTpoiauta paciuiaB CaCly |
Bbruncnure Maccy MeTasuia BbIICTUBLIETOCs HA KaTOAE, €CIU
AIEKTPOJIN3 MPOBOAMIIM TIpH crute Toka A =10,0. B TeueHne BpeMeHu = 2,5
4.Beixonx Merayia o Toky Bt cocraBun  98%.

3aganue 3. CocTtaBbTe ypaBHEHUS JIEKTPOIHBIX MPOIIECCOB U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIUH, IPOTEKAOIIeH Mpu
AIIEKTPOXUMUYECKON KOppOo3uu ranpBanonapel: Pb - Sn

a) B KUCIIOM cpefie;

0) B aTMocepe BIaXHOTO BO3yXa.

ook wdE
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KOHTpOJ’IbHLIe BOIIPOCHI IO TEMaM

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «XuMuueckas TEPMOAUHAMHUKA»

OCHOBBI XMMHUYECKON TEPMOJIUHAMUKHU: MTOHITHE CUCTEMBI, BUIbI CUCTEM.
TepmoauHaMudeckre napaMeTpsl U QYHKIIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

ITepBblil 3aKOH TEPMOAMHAMUKH (BBIBON).

OHTaIbNUs KaK (QYHKIUS COCTOSIHUS CUCTEMBI. DHTAJIbIINSA 00pa30BaHUs BELIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakToppl, BIMAIONIME HA TEIIOBOH 3]dext

XUMHYECKOW PEaKIUH.

Tepmoxumust. 3akoH ['ecca.
CrnencrBus u3 3akoHa ['ecca.
OHTponUs Kak (PyHKIHS COCTOSIHUS CUCTEMBI.

0. Bropoii 3aK0OH TepPMOAMHAMUKH.
1. Tperuii 3aK0OH TePMOIUHAMHKH.

2. DOmueprus ['nb6ca.

3. HaHpaBHCHI/IC CaMOIIPOU3BOJIBHOI'O ITPOTCKAHUA XUMHUYCCKUX pCaKL[I/II\/'I.

KOHTpOJIBHbIe BOIIPOCHI IO TEME «XHMHYeCKAsA KHHETHKA»

Xumunyeckas KnHeTuka. CKOpoCTh XUMUYECKOM peakuy U METO/bI €€ PETYJINPOBAHMUS.
BrusiHrEe KOHIIEHTpAIMK Ha CKOPOCTh XUMHYECKOW peaKIiy (3aKOH JCHCTBYIOIINX Macce).
Bnustaue Temnepatypsl Ha CKOPOCTh XumMuueckoi peakuuu. [Ipasuno Bant — F'oddda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.
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10.
11.
12.

13.
14.
15.
16.
17.

RROooNo O ~LNE

0.
1.
12.
13.

DHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoJHOro KoMIUIEKca. DHEpreTuYecKas AuarpamMmma.
Kpupas Maxkcsenna — bonbiimana. DHepreTuyeckuii 6apnep.
Karanutnueckue cuctemsl.

Bnusnaue kaTtanu3aropa Ha CKOPOCTbh XUMHYECKOM pEaKIMHU.
I'OMOreHHBINM U reTepOreHHbIN KaTalaus.

KonebarenbHble peakiuu.

Xumnueckoe paBHoBecue. OOpaTuMblie 1 HEOOpPATUMBIE PEAKIINH.
KoHcTaHTa XMMHUYECKOrO paBHOBECHS.

Cwmenienue xumudeckoro pasHoBecus. [Tpunuun Jle—Illatense.
Biustnue KoHUEHTpalu, 1aBJIeHUs U TEMIIEPATYPHI.

@da30BbIE PABHOBECHUSI.

®a30Bble AUMArpaMMbl JJIs1 OJTHOKOMIIOHEHTHBIX CUCTEM.

KOHTpOJ’[beIC BOIIPOCHI IO TEME «PaCTBOpr»

ITonsTue pactBopa. PactBopuMocTs BemiecTBa. PactBopumMocTs rasa.

PactBopbrl. CnocoObl BBIpaK€HHS KOHIEHTPAllMU pPAacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTpAIYs, MOJISIPHASI KOHIICHTPALIMS SKBUBAJICHTA, MOJIbHAS I0JIS, TUTP).

Konnurarushble cBoiicTBa pacTBOpoB. MaeanbHblil pacTBOp.

3akonsl Payns: I (ToHomeTpuyeckuii) u 11 (30yTHOCKONTMYECKHAN U KPHOCKOITUICCKHA ).

OcMmoc. Ocmotnueckoe napieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEIIECTB.

Honnasi Teopusi KUCIOT U OCHOBaHUN AppeHuyca. OCHOBHBIC MOHSATHUS U TMOJIOKEHUS TEOPUU
Appenuyca.

Hucconmanusi KUCJIOT, OCHOBAaHUM M COJE€H C TOYKM 3pEHUS MOHHOW TEeOopuu AppeHuyca
(mpumepsI).

Crenens auccoruanyiu. CUIBHBIEC U CIa0bIe AIEKTPOJIUTHI.

Hucconmanus ciaabbix a5ekTponuToB. KoHcTanTa quccoruanuu.

3akoH pa3basnenus OcTBaib/a.

Peakiiuu noHHOro 0OMeHa MEXy SJEKTPOJIUTAMH (HA TPUMEpPEe Peakiuii oOpa3oBaHus c1aboro
AIIEKTPOJINTA, OCAJKA U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

HNonHnoe npousseneHune Boabl. BonopoHbIN U THAPOKCUIIBHBIN MOKa3aTemu.

I'mpponus comeit. Tunel ruApoIn3a CoNe.

KonuyecTBeHHbIE XapaKTEPUCTUKH MPOLECCa THIPOIIN3a.

®DaKTOPHI, BAUSAIONINE HA MTPOIIECC THIPOITU3A.

KonTposabHbie Bonmpockl 10 TeMe «/lucnepcHbie cucreMbD)

I'ereporennsie cMecH. JlucnepcHbIe CHUCTEMBI.
Hucnepcrocts. Kinaccudukanum qUcrepeHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TM0POOHBIE KOIOUIBI.
Crioco6bI nostyueHust KOJTOUTHBIX PACTBOPOB.

CTpoeHue KOJIOUIHBIX YaCTHII.

IIpaBuno dasguca — Ileckosa.

Y CTOHYMBOCTh KOJUTOUAHBIX cucTeM. CTaOnuIn3aTopshl.
Koarymnsmust mnoduiabHbIX 1 TM0()OOHBIX KOJUIOUIOB.
CenumeHnTanys KOJUIOUIOB.

Koarynsuust KoJUIOuAHBIX paCTBOPOB JIEKTPOIUTAMH.
[TpaBumno lyneue — 'apau. Koarynupytomas crnocoOHOCTb.
OnTuyeckue cBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DJIEKTPUUYECKUE CBOMCTBA KOJJIOMAHBIX PACTBOPOB.
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12.
13.
14.
15.
16.
17.
18.
19.

KoHTposbHbIe BONPOCHI 10 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
PO ECCHI»

OCHOBHBIE TOHATHUSI TEOPUU OKUCTUTEIHLHO-BOCCTAHOBUTEIIbHBIX PEAKITHI.
OKHUCIINTEIFHO-BOCCTAHOBHUTEIIBHEIC CBOMCTBA BEIIIECTB.

Baxueiinme oKUCIUTEIN U BOCCTAHOBUTEIIH.

THIIBI OKMCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TIPHUMEPHI).
OKHCIUTEIBHO-BOCCTAHOBUTCIBHBIN IIOTCHITHAIL.

VYpaBuenue HepHcra.

CocTaBieHHUe OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
HanpaBneHnne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpOJ’IbeIe BOIIPOCHI IO TEME «3.J1eRTpongnqec1me CHUCTEMbI»

DnekTpoxumudeckue cucteMbl. Kimaccudukanus 31eKTpPOXUMUYECKHUX TTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, TPOTEKAOIINE HA TPAHULIE Pa3/iena «MEeTal — pacTBOP».
[ManpBanmveckmii anemenT Jlanuams — Skoowu.

DIIEKTPOABUKYILAsA CUJIA TAIIbBAHUYECKOTO AJIEMEHTA.

N3mepenne SIEKTPOAHBIX MOTEHIMATIOB. Psii  CTaHAAPTHBIX AJEKTPOJIHBIX MOTEHIIMAIOB.
CBoiicTBa METAJIOB B COOTBETCTBUU C UX MOJ0KEHUEM B PsAly HAIPSHKCHUIA.

VYpasuenue HepHcra.

DJIEKTPOJIN3 PacIUIaBOB U pacTBOPOB. KaToiHbIE M aHOIHBIE IPOLIECCHI.

O0benunenHbli 3akoH Papazest. Beixo o Toky.

Kopposus metannos. Knaccudukaiys KOppo3HOHHBIX MTPOIECCOB.

XuMuyeckasi Koppo3usi.

DIEKTPOXUMUYECKass KOppo3us. AHOJHOE OKHCIEHHE MeTalsla U KaTOJAHOE BOCCTAHOBJIEHUE
OKHCJIUTENS.

[Tpumepsl KOPPO3UU B KUCIION cpefie B aTMOCHEPHON KOPPO3UH.

CKopocTh KOppO3UH.

3aimuTa METaIoB OT KOPPO3HH.

3amuTHBIC TOKPBITHS.

DIEKTPOXUMHUYECKHE CIIOCOOBI 3aIIUThl OT KOPPO3UU METAILIOB.

XUMUYECKUE UCTOYHUKHU TOKA. ['aTbBAHUYECKUH JIEMEHT.

XHUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYJISTOPHI.

XUMHYECKUE UCTOUHUKH TOKA. TOIJTUBHBIE JIEMEHTHI.

7. OueHOYHbIE Cpe/ICTBA /1JIsl IPOBeeHUs POMEKYTOUHOM aTTecTAlMU
IIpomexxyrounass  arrecranuss MMeEET  LEIbI0  ONPEACIUTH  CTENEHb  JIOCTHXKCHUS

3aIlJTAaHUPOBAHHEBIX PE3YJIbTATOB O6y‘—IeHI/I$I 10 JUCHUIIIIMHE 3a onpeﬂeneHHmﬁ nepuon 06yquI/I$I.

a) Ilnanupyemble pe3yabTaTbl O0yYeHHUS] M OICHOYHBbIE CPeACTBA ISl NPOBEACHUS

NMPOMEKYTOYHOM ATTECTALMM:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-1

CIIOCOOHOCTBIO MPEACTABIAThH a/IEKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUW HAYyYHYIO KapTHHY MHUpa Ha OCHOBE 3HAHMSI OCHOBHBIX IMOJIOKEHUH, 3aKOHOB U
METOJIOB €CTECTBEHHBIX HAYK U MAaTEMaTUKHU

3HaThb

- OCHOBHBIE XMMHYECKHE ITOHITHA,
MTOJI0KEHUS u 3aKOHBI,
MTO3BOJISTIOIIINE MIPEICTABIISTh
aJICKBaTHYIO COBPEMEHHYIO
Hay4YHYIO KapTUHY MHPA,

- COBPEMEHHBIEC HaIpaBJICHUS
Pa3BHUTHS HAYYHBIX TCOPUH;

- METOJbl  TEOPETUYECKOro H
IKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS
B 00JIaCTH XUMUHU

Hepeuenb meopemu4ecKux 6onpocoe K zauemy:

16.
17.

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

OCHOBBI XMMHUYECKOHM TEPMOJMHAMHUKHU: CHCTEMA, TEPMOJAMHAMUYECKHUE I1apaMeTphbl
CUCTEMBI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. [lepBblil 3aKOH TEpMOJAMHAMUKH.

DHepreTuka XMuMUYECKUX ITPOLIECCOB.

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

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

Oneprus ['m66ca. HanpapiieHUs: XUMHUECKUX TIPOIIECCOB.

Xumnueckass kuHetuka. CKOpOCTh XMMUUYECKOU peakiuu. CpenHssi U UCTUHHAs CKOPOCTH
peaxkunu. Kunerndeckas kpupasi.

CKOpOCTh peakliui U METOAbI €€ PEryJIUpPOBAHMUSL.

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

DHeprus akTUBalMu. AKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHUE AppeHuyca.

. KaranusaTopsl u kaTanuTHYEeCKUE CUCTEMBL. [ OMOre€HHBIN KaTanus.

. KaranuszaTopsl n katanutudeckue cucteMsl. ['eTeporeHHbli KaTanus.

. XuMuueckoe paBHoBecHe. KOHCTaHTa XMMHUYECKOTO PaBHOBECHSI.

. Cmemenne xumuueckoro paHosecus. [Tpunuun Jle [larense.

. PactBopb1. CiocoObl BeIpaskeHUsl KOHIEHTPALUU PaCTBOPOB.

. PacTBOpBI 21eKkTponuToB. CTENEHh U KOHCTAHTA MIEKTPOJIUTUYECKON JUCCOLUALUH. 3aKOH

pazbaBnenust OcTBaIbaA.

Jucconmanus KUCI0T, OCHOBaHUH, coneil. AMGpOTEepHbIEe HIEKTPOIHTHI.

PactBopumocTs. IlpousBeneHue pacTBOpUMOCTH. YCJIOBHE OOpa3OBaHMsI M PACTBOPEHUS
OCaJIKOB.

Hucconmanus Boael. MoHHOE nponsBeaenue Boasl. pH.

I'maponus coneil. CTeneHb U KOHCTaHTA THIPOIU3a.

Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunpheie u 110oOHbIE KOJUIOUIBL.

CtpoeHne KOJTOUIHBIX YacTHULl.

Koarynsiiust KoJuIouHbIX pacTBOPOB.

OKHUCIUTENIBHO-BOCCTAHOBUTENIbHBIE CBOMCTBa BemiecTB. Kiaccuukanusi OKHCIUTENbHO-
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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. AHOIHBINA M KaTOJHBIN MPOIIECCHI MPU AJIEKTPOJIN3e pacTBOpoB. [IpumMeHnenue
AJEKTPOJIU3A.
28. Kopposus. Buasl koppo3un. CriocoObl 3a1IUTH METAJNIOB OT KOPPO3UH.
YMethb - pemiaTth ~ pacyeTHble  3aJa4uM Ilpumepnvle npakmuueckue 3a0anus 01a 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 W MOJICKYJISIPHBIC YpaBHeHUS peakuuid ruaposmsa coneit: 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 conepxutcs 478,8 r Ca(OH),. [InmotHOCTH 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 SJ€KTpOHHBIC YpaBHEHHUS JJICKTPOJHBIX 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. 3aKOHYUTH YpaBHEHHsI peaKlUii, HAMMKMCAB UX B MOJIEKYJISPHOW 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. Hamucath SJEKTpPOHHBIC YypaBHEHHUS OJIIEKTPOJHBIX MPOIECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpa3yromel peaknuu, BeIMUCIUTL DJ[C TralbBAHMYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUN
MOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 mois/11, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunusi maccoir 36,4 r pactBopwim B 100 r Boxbl. [ImoTHOCTE TOTy4eHHOTO
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 paHsr: [Mn?]=0,01 mous/x1, [Ag*]=1,0 Mob/1.

12. 3akOHUYMUTH ypaBHEHUS PEAKIIHi, HATUCAB UX B MOJICKYJISIPHOM U HOHHOM BHUJIE:
MnS + H,SO,4 —, Fe(OH)3; + NaOH —, NH4Cl + KOH —.

13. Ompenenure TEPMOAMHAMHYECKYIO BO3MOXKHOCTh IpoTekaHus peakuuu CaOgy + 2 Cyy =
= CaC,; ) + COq), AH; = 460 x/I>x mpu cTaHIapTHEIX YCIIOBHsAX. Paccunraiite TeMneparypy Hadaa
peakiuu, ecimu  S(Ca0)=38 JIx/monb'K; S(C)=6 [Ix/moab'K; S(CaCp)= 70 JIx/monsK;
S(CO)=197 dx/mons-K.

14. CoctaBbTe ypaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIIUMNA:

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

15. Onpexnenure TepMOJMHAMHYECKYIO BO3MOXKHOCTB Ipotekanus peakuuu 2 Cly ¢y + 2 HoO(p
=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(HCI)= 187 Ix/moins-K;
S(02)=205 JTxx/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 ypaBHeHuro 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 Boasl pactBopmin 160 r xmopuna xenesa (I11). InoTHOCTs MOTydeHHOTO 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;)=151 [x/monb-K; S(02)=205 x/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 Momb/n. Onpenenute BO CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEaKIuu 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 cranmapTHbeIX ycioBusx. Paccunraiite Temneparypy




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

Havana peakiuu, eciu S(ZnS)=58 x/mons K; S(02)=205 Tx/monb-K; S(ZnO)= 44 JIx/monb K;
S(S0,)=248 JI:x/monb K.

23. HauasipHble KOHLIEHTPAIlMM UCXOHBIX BewecTB B peakuuu: 2 SO ) + Oy () = 2 SO3 () OblH
pasusbl 1,8 Monb/n SO; 1 2,4 Moab/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIMH 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; Crmy N(H3POy4) 1 N (H,0); T.

Bnaners

- HaBbIKaMU IPUMEHEHUs
COBPEMEHHBIX XUMHYECKHX 3aKOHOB
u Teopuil B IpodeccruoHaIbHON
JESTEIIHOCTH;

- PAKTUYECKUMHU HaBbIKaMU
TEOPETUYECKOIO U
AKCIIEPUMEHTAIILHOTO UCCIIEIOBaHUS
JUI  aJIeKBaTHOTO IPEICTaBICHUS
Hay4YHOU KapTHHBI MUpa

1. Jlnsa peakumu CHy ) + CO; ) =2 CO () + 2 Hy (1) onpesienniTe BO3MOXKHOE HAIIPABICHUE
CaMOIIPOU3BOJILHOTO TEUYEHHS peaklUWy NpU CTAaHIAPTHBIX YCIOBUSAX WM TpH  Temmepatype T
=927°C, eciu TemwoBoit HpPEKT peakiyuu 10 3a1aHHOM TEMIIEPATYPhl HE H3MEHHTCS. YKAKHUTE: a)
BBIJICTISICTCSl WJIM TOTJIOUIAETCS DHEPrusi B XOJA€ peakiuu; 0) MPUYMHY HAWJEHHOTO W3MEHEHUS
sHTponuu. Paccunraiite Temneparypy Hadasaa peakLuu.

2. BoIpa3uTe uepe3 KOHIEHTpPALMU PeareHTOB KOHCTAHThl PAaBHOBECHSI CIEAYIOLIUX peaKluit
Nory + 3 Howy = 2 NH3py, AH = -92,2 xJx. YkaxuTe HalpapieHUE CMEIIEHUS XMMHUYECKOTO
paBHOBECHSI STUX PEaKUUi: a) MPH MOHUKEHUU TEMIEPaTyphl, €CIH JaBJICHHE MMOCTOSHHO; 0) mpu
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. Kakue w3 crneayromux coneil moxasepratorcs ruaponusy: NapSiOz. 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 4acTHUI] MOJTYYEHHOIO 30/ W HalMIIUTE
(bopMyTy €ero MHUIIEIUIBI.

6. Paccuuraiite >MeKTpOABMKYIIYIO CHIY U ONpPEIEIUTe HANpaBICHUE CaMOIPOU3BOIBHOTO
MPOTEKaHUs pEeakUUu TMpU CTAHJAPTHBIX YCIOBUSAX, MHCIONb3ySd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX IToTeHInanos HJ + H3PO, — J, + H3PO3 + H,0.

7. TlpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peaklui,
NPOTEKAIOIIMX TPH IEKTPOXUMHUYECKOI Kopposun rajapBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXXHOM Bozayxe. Ompenenute yObUIb Macchl aHOAa MpU KOPPO3UU B KucIoW cpene 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctapuia 0,01 r/4.

8. CocraBbTe 2JIEKTPOHHO-WOHHBIC YPaBHEHHUS DJIEKTPOIHBIX MPOIECcCOB (aHOJ MHEPTHBIN) H
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O1leHOYHEIE CPEACTBA
oOyueHus p

MOJICKYJISIPHOE ypaBHEHHUE pEaKIMH, Mpoucxonadmeil npu saektponuse pactBopa CoSOy,
Beruucnure (akTudeckoe KOJMYECTBO MeETailjia, MOJYYEHHOTO Ha KaToAe NpU DIEKTPOIIn3e
Co(NO3),, eciu 37eKTpoHM3 MPOBOAWIN B TeueHUH | 4. Bbixoj MeTasmia mo Toky coctaBui 85%.
VYkaxuTe BO3MOKHBIEC IPUYMHBI YMEHBIIIEHUS BBIX0/Ia METaJlJIa 110 CPABHEHUIO C PACUECTHBIM.




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

[IpomexyTouHas arrecTanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHUECKHE BOIMPOCHI,
MO3BOJISIONINE OLIEHUTh YPOBEHb YCBOGHHS OOYYaIOUIMMHUCS 3HAHUH, W TPAKTUYECKUE 3aJaHus,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHU U BIaICHUH, MPOBOJIUTCS B opMe 3aUeTa.

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

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

«3auTeHo» - OOydYalIIUiCi JAEMOHCTPUPYET TOPOroBBId YpPOBEHb CHOPMHUPOBAHHOCTHU
KOMITIETEHIIHI: B X0/ KOHTPOJIbHBIX MEPONPUATUIN JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTJIIENbHBIX 3HAHWUH, YMEHHH, HABBIKOB, O0YUYaIOIIUICS HCIIBITHIBACT 3HAUUTEIBHBIC 3aTPYIHEHUS TPU
OIIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX NEPEHOCE Ha HOBbIE CUTYAIIHH;

«HE 3aYTEHO» - 00y4YaroIIMiicd HE MOXKET IOKa3aThb 3HAHUS HAa YPOBHE BOCIIPOM3BEICHUS U
00BsicHEHUS] MHPOPMAIIMH, HE MOXKET IM0Ka3aTh UHTEJIEKTyallbHbIe HABBIKH PEIIEHUs TPOCTHIX 3a4a4.

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

a) OcHoBHas JIuTEepaTrypa:

1. Ocnossl xumuu: yueonuk / B.I'. IBanos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M, 2014.-
560c.: - (Beicmiee oOpa3oBanume: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mata obpamenus: 14.10.2019). - Texkcr:
3IIEKTPOHHBIM.

2. Komnsima, JI. T'. Xumus : yue6noe nocobue / JI. I'. Komsna, JI. I'. Tapacrok ; MI'TY. -
Maruurtoropek : MI'TY, 2015. - 1 snekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (mata oOpamenusi: 14.10.2019). - MakpooObekT. - TeKCT : SMEKTPOHHBINA. -
Ceenenus goctynHsl Takke Ha CD-ROM.

0) lonojiHUTeILHAS JIUTEPATypa:

1. Mensuuk, H. JI. PactBops! : npaktukym / H. JI. Measuuk, O. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuii roc. Texuudeckuil yu-T uM. I'. . HocoBa. - Marnurtoropck : MI'TY
um. I'. W. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. oskpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TEeKCT : INEKTPOHHBIH. -
Ceenenus noctynHsl Takke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcusie cucremsl : nmpaktukyM / H. JI. Mensanuk, 3. P. MymiuHa,
O. A. Mumypuna ; Marautoropckuii roc. Texunueckui yuH-T um. I'. M. HocoBa. - Maruuroropck :
MI'TY wum. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ 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 : AJIEKTPOHHBIN. -
Ceenenus goctymHbl Takke Ha CD-ROM.

3. Konsima, JI. I'. OkucauTenbHO-BOCCTAHOBUTEIbHBIE peakUUU. OCHOBBI 3JIEKTPOXUMHH :
yaebnoe nocodue / JI. I'. Konsiga, . P. Mymmuna ; MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2015. - 58 c.
ui., TaoII. URL
https //magtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show dcatalogues/1/1121163/1
147.pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooObeKT. - TEKCT : DJIEKTPOHHBIN. -
NmeeTcs nedaTHbIil aHAJIOT.

4. Mumypuna, O. A. Xumuudeckas kuHeTuka. COCTOSHHME XMMHUYECKOTO PABHOBECHS :
npaktukyMm / O. A. Mumypuna, O. P. Mymmna, O. B. Epmoa ; MarHUTOropcKuii roc. TEXHUYECKUN
yH-T uM. I'. M. HocoBa. - Maruautoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3arn. ¢
THUTYIL. 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 : AIEKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.
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https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

5. Koposun, H.B. O6mas xumust: yae0. s TEXHHYECKUX HampaB. W cren. By30B /H.B.
Koposun —9-e u3z., nepepad.- M.: Beicu. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEMOCPEACTBEHHBIN.

6. Kparkuii crnpaBo4HMK (U3MKO-XUMHUYecKux BenmuuuH / coct.. H. M. Bapon, A. M.
ITonomapesa, A. A. Pasaens, 3. H. Tumodeera; nmox pen. A. A. Panens, A. M. [Tonomapeoii. - 10-¢
u3n., ucnp. u gom. - CII6. : Ban ®@enopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Tekcr:
HEMOCPEACTBEHHBI.

B) MeToauuyecKue yKazaHus:

1. Mumypuna, O.A. DHepreruka XUMHUYECKUX IPOLECCOB: METOAMYECKHE YKa3aHUs K
nabopaTopHBIM paboTaM MO JUCHUIUIMHE «XHUMHS» I OOYYaloIMXCs BCEX HaIpaBICHUN
MMOATOTOBKH M CTCIMAIbHOCTEH THEeBHOU (popmbl oOyuenus / O.A. Muirypruna; MarHuTOropckuii roc.
texHuueckui yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. M. Hocoga, 2016. — 11 c. —
Tekcr : HermocpeICTBEHHBIM.

2. Komsama, JLI. Xwumudeckas TEepMOAMHAMHUKA: METOAWYECKHE  YKa3aHUSA  JUIS
CaMOCTOSITENIbHOW paboThl MO JUCHMIUIMHE «XUMMs» [Uld OOy4aroIlMXCsl BCEX HalpaBlICHUI
MOJTOTOBKM M crnenuaibHOcTe Bcex (opm oOywenus / JL.I. Komsma, Marautoropckmii roc.
texHuyeckul yH-T uM. I'. Y. HocoBa. — Marnutoropck : MI'TY um. I'. . Hocoga, 2020. — 18 c. —
Tekcr : HenmocpeICTBEHHBIN.

3. Konsina, JL.I'. CKOpOCTh XMMHUECKUX PEaKIMH U XUMHUECKOe paBHOBecHe: MeTtoauueckue
yKa3aHU K JJaopaToOpHBIM paboTaM MO JUCHUIUIMHE «XUMHS IS 00yJaroIuXcs BCeX HapaBIeHUN
MOATOTOBKHU U crnienranbHocTel Beex Gpopm ooydenus / JI.I. Konsana, E.B. Tapaciok; Marautoropckuit
roc. rexuuueckui yH-T um. I'. Y. HocoBa. — MaruuTtoropck : MI'TY um. I'. 1. Hocoga, 2020. -8 c. —
TekcT : HenocpeACTBEHHBIN.

4. PonmonoBa, H.M. Xumnueckas kuHeTHMKa. XHMHUYECKOE DPABHOBECHE: METOAMYECKUE
yKa3aHus Ui CaMOCTOATENbHOM paboThl MO AUCHUIUIMHE «XHUMHUSA» Ui OOYYaroIIMXCsl BCEX
HaIpaBJIEeHUW TOJTOTOBKM U cheruaibHocTe Bcex ¢opm oOyuenuss / H.M. Pommonona, A.Il.
ITonomapes; Maraurtoropckuit roc. Texuuueckut 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 paboTaM 110
JUCHUIUIMHE «XUMHs» 1J1s 00yJaroluxcs BCeX HalpaBiICHUH MOJTOTOBKU M CHEIMATbHOCTEH BCEX
¢dopm o6yuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuii roc. Texunueckut yu-t um. I'. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : HenocpeCTBEHHBIH.

6. Uynposa, JI.B. PacTBophl: MeToanyeckas pa3pabOTKa K CaMOCTOSTEIbHONH paboTe 1o
JUCHUIUIMHE «XUMHS» A 00y4arolMXcs MO BCEM HAIpPaBJIEHUSM MOATOTOBKU U CIELHMATIBHOCTAM
Bcex (opm obOydenus / JI.B. Uymposa, D.P. Mymnuna, O.A. MunrypuHa; MarauToropckuii roc.
texHnyeckud yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. K. Hocoga, 2017. — 26 c. —
TekcT : HenocpeACTBEHHBIN.

7. Konsipa, JI.I'. KonmouaHsle pacTBOpBL: METOAMYECKHE YKa3aHUs K J1abopaTOpHON paboTe 1o
TUCHUIUIMHE «XUMUs» A 00ydJaromMXCsl 0 BCEM HAIPaBJICHHUSIM TMOATOTOBKU M CIIEHUAIBHOCTSIM
Bcex (opm obyuenwms / JI.I'. Konsna, JI.A. bonbsH; MarHUTOrOpCKuil TOC. TEXHUYECKHA YH-T UM. [,
N. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoa, 2017. — 9 ¢. — TekcT : HEemocpencTBEHHBIMH.

8. Komsama, JI.I'. OKHCITUTETHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU: METOAMYECKHE YKa3aHUS K
nabopaTopHoil paboTe MO IAUCIUILINHE «XUMU» A 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. Hocosa, 2020. — 10 c. —
TekcT : HemocpeACTBEHHBIM.

9. Komsma, JLI. OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU M 3IJIEKTPOXUMHUYECKHE
MPOIIECCHl: METOIMYECKas pa3padOoTKa K CaMOCTOSITEIBHOW paboTe s 0oOydaromuxcsi Mo BCEM
HaNpaBJICHUSAM MOATOTOBKU M CHEIHATBHOCTIM Beex (hopm obyuenus / JL.I'. Konsna, E.B. Tapaciok,
2.P. Mynnuna; Marautoropckuii roc. rexuudeckuilt yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY
uM. I'. Y. Hocosa, 2017. — 41 c. — TekcT : HenocpeaCTBEHHbIH.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TIPOILECCH: METOIWYECKHE YKa3aHus K
nabopaTtopHoit paboTe MO MUCHUIUIMHE «XUMHUS» JUIsl OOYYaIOIIUXCS IO BCEM HANpPaBICHUSM



MOATOTOBKM W CIEIHUATBLHOCTSIM Bcex ¢opm oOyuenus / O.A. Mumypuna, H.WU. Poamonosa;
Marnuroropckuii roc. Texuudeckuii yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. H.

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

r) [Ilporpammuoe odecneuenne u UHTEpHET-pecypcehi:

IIporpammuoe odecnevyenue

Haumenoanue 110 Ne norosopa Cpox AeiicTsus
JIUICH3UU
MS Windows 7 Professional (s 1557 18 o1 08.10.2018 11.10.2021
KJIaCCOB)
MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHo
7Zip cB000IHO pacrpocTpansemoe [10 OECCPOUHO
FAR Manager cB00O0HO pacnpoctpansemoe 10 0OECCPOYHO

Ipodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

HazBanue xkypca

CchlIIKa

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

https://dlib.eastview.com/

HammonaneHass wHGOPMAIMOHHO-aHATUTHIECKAST
cuctema — Poccuiickuii UHIEKC HAYYHOTO
mutuposanus (PMHII)

URL: https://elibrary.ru/project risc.asp

ITouckoBas cucrema Axanmemusi Google (Google
Scholar)

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

Wndopmannonnas cucreMa - EauHoe o0kHO
JI0CTYyMa K UH(POPMAIIMOHHBIM pecypcam

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

denepanbHOe  roCyJapcTBEHHOE  OKOJKETHOE
YUpexKIACHUE «DenepabHBIA UHCTUTYT
MIPOMBIIIIEHHON COOCTBEHHOCTH)Y

URL: http://wwwZ.fips.ru

Poccuiickas I'ocynapcrBenHas o6ubnuorexka.
Karasorn

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

OnekTpoHHBIE pecypchl Oubnuoreku MITY wum.
I'.1. HocoBa

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

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

Tun u Ha3BaHWE ayJUTOPHUH OcHanieHue ayJInTopun
YyeOHble ayAUTOPUH 15 MynbTUMEIUITHBIE CpEeACTBAa XpaHEHUs, Mepeaadd Hu
POBEJACHUS 3aHATHIMA npescTaBIeHUSI HHPOPMAITUU
JEKIMOHHOTO THUIIa
YyeOHble ayAUTOPUH 15 O6opynoBaHue AJis BBITOJHEHUS J1a00paTOPHBIX padoT,
NpoBeJIeHUs 1abopaTOPHBIX XUMHYECKast MOCY/1a, PEaKTUBBI,
3aHATUH, TPYNIOBBIX U Harmnsiiaeie Mmatepuanbsl: TaOIUIbI, CXEMBI, TUIAKATHI.
WHIWBHIYAIbHBIX KOHCYJIbTAIHH,
TEKYLIEro KOHTPOJII U
IPOMEKYTOUHOM aTTecTaluu
[omemenus mis [lepconanbubie koMmmbroTepbl ¢ makerom MS  Office,
CaMOCTOATENLHON PadOTEI BBIXOJIOM B MHTEpHET M ¢ JOCTYIOM B 3JIEKTPOHHYIO
o0ydJarmIuxcs

nH(pOPMaAITMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCUTETA

[Tomernenust uist XpaHeHUsI 1 Crennaxu, celibl 15 XpaHeHUs] y4eOHOTo 000py10BaHUS
NPOQHIAKTIHICCKOTO OOCIYKUBAHHS | HCTPYMEHTHI /I PEMOHTA 1a60PAaTOPHOTO



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauTopumn

y4eOHOT0 000pyIOBaHHS

000py0BaHUS.




