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Paboyas nporpamma cocraBieHa Ha ocHoBe @PI'OC BO 1o HanpapieHHIO IOATOTOBKH
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03.09.2015 r. Ne 955.

Pabouyas  nporpamma  paccMoTpeHa W oj00peHa Ha  3acelaHMd  Kapeaphl  XUMHH

PaGoyas mnporpamma onoOpeHa METOAMYECKOM KOMHCCHEH HMHCTHTYTAa €CTECTBO3HAHMS M
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1. Ilean ocBOeHHS AU CIUILIMHBI

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

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

JucuumimHa « XuMUs» BXOJAUT B 0a30BYIO 4acTh O70ka 1 00pa3oBaTensHOM MPOrpaMMEI.

Jlig u3yyeHus: AUCUMILTMHBI HEOOXOIMMBI 3HAHUS, YMEHUS U BIaJeHUs, CPOPMUPOBAHHBIC B
pe3ynbraTte TONy4YeHHUs CpeaHero (MOJTHOro) OoOmero oOpa3oBaHHS IO JAUCHUILIMHAM «XUMUS»,
«Duzunka», «MareMaTukan.

3HaHWUS W YMCHHS OOyYarONIUXCs, MOJyYEeHHBIC MPU M3yYCHUHW JAHHOW TUCIUIUIMHBI OyIyT
HEOOXOMUMBI UM TpU  JajbHEeHIIeM H3y4YeHWH TaKUX AUCHUIUIMH, Kak «be3omacHocTb
KHUHEICATCILHOCTHY, « TeOpEeTHUeCKHe OCHOBEI 3JICKTPOTEXHUKH .

3 Komnerennuu odyuarmerocsi, gopmupyembie B pe3y/ibTaTe 0CBOCHHS AUCHMILIUHBI U
IUIAHMPYeMble pPe3yJbTaThl 00y4eHust

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

CTpyKTYpHBIN 3JIEMEHT [Tnanupyemble pe3ynbTaThl 00yYeHHUS
KOMITIETEHIHU

OIIK-2
CIIOCOOHOCTBIO MMPUMEHSTH COOTBETCTBYIOMNHN (PHU3UKO-MAaTEeMaTHISCKUH anmapar, METO (bl aHATN3a
U MOJEIUPOBAHMS, TEOPETHUECKOTO M OKCIEPUMEHTAJIbHOTO WCCIEIOBaHUS TMPHU PEHICHUU
poecCHOHATIBHBIX 3aja4
3HaTh - OCHOBHBIE XUMHUYECKHE ITOHSITHS, TTOJI0KEHUS U 3aKOHEIL;
- COBPEMEHHBIE HAMPABJICHHS PA3BUTHS HAYUYHBIX TEOPHIl;
- METOJIbI TEOPETHUYECKOTO M DSKCIICPUMEHTAILHOTO HCCIICIOBAaHUS B
0071aCTH XUMHHU
VYmetn - pemarh pacueTHbIC 3a/1a491 PUMEHUTEITBHO K MaTepUaTy IPOrpaMMBbl;
- TMPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUS CAMOMPON3BOIBHBIX
MIPOIIECCOB B PA3JIUMYHBIX XUMHYECKHX CHCTEMaxX
Bnaners - HaBBIKAMH TPUMEHEHHS OCHOBHBIX XHMHUYECKHX 3aKOHOB B
npo¢eCCuOHATBHON IeATETHHOCTH;
- MPaKTUYECKUMHU HABBIKAMHU TEOPETHUYECKOTO U IKCIEPHUMEHTAIHLHOTO
HUCCIIEIOBAHNA B 00I1aCTH XUMUAH




4. CTpyKTYypa M coiep:KaHue IUCHUIIHHbI

OO01mast TpyA0€MKOCTh JUCIUTLIIMHBI COCTABISAET 3 3a4eTHBIX enuHuIel 108 akaa. yacos:
- KOHTakTHas paborta — 12,7 akan. vaca:

— ayautopHas — 12 akaj. 4acos;
— BHeayautopHas — 0,7 akaj. Jaca,

- camocrositensHas padora — 91,4 akan. gaca;
— MOJrOTOBKA K 3auery — 3,9 akaza. Yacos
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1. Xumuueckast TepMOIMHAMHKA 1 16 -CaMOCTOSITeIbHOE H3y4deHue|3amra KOHTpoJbHOMH | OITK-2
yaeOHOM U Hay4HOM |paboTHI. -3yB
JUTEpaTyphl;
- pelmeHHe  KOHTPOJIbHOM
paloTHI.
2. XuMuyeckasi KHHETHKa 1 14 -CaMOCTOSATEIbHOE H3Yy4YeHHE|3amuTa KoHTposbHOH | OITK-2
yueOHOi " Hay4YHOH |paboThI. -3yB
JTUTEPaTypHI,
- pemieHue  KOHTPOJIbHOU
paboTHI.
3. PacTBOpBI 1] 2 4 18 - odopmieHre oTdera IO|3ammra naboparopHoii | OITK-2
nabopaTOpHBIM paboTam; paboTBI. 3armura |-3yB
-CaMOCTOSITeTIbHOE HM3yYCHHE | KOHTPOIHLHOH PabOTHI.
yueOHOi U Hay4HOUI
JTUTEPaTypHI,
- pemieHue  KOHTPOJIbHOU
paboTHI.
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4. lucniepcHble CUCTEMBI 1 12 -CaMOCTOATEIbHOE H3Yy4YeHHE|3aluTa KoHTposbHOH | OI1K-2
yueOHOU u HAY4YHOM |paboTHlI. -3yB
JTUTEPATYPHI;
- pelleHue  KOHTPOJIbHOM
paboTHI.
5. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE| 1 14 -CaMOCTOSITEIbHOE H3y4YeHHe|3alura KoHTpoJbHO¥H |OITK-2
IIPOLIECCHI y4eOHO U Hay4yHOU |paboTBhl. -3yB
JUTEpaTyphl;
- pelmeHHe  KOHTPOJIbHOM
paloTHI.
6. DIEKTPOXUMHYECKHE CUCTEMBI 11| 2 421 17,4 - odopmieHre oTdera IO|3ammra naboparopHoii | OITK-2
nmabopaTOpHBIM paboTaM; paboTBI. 3amura |-3yB
-CaMOCTOSITETIbHOE HM3yYECHHE | KOHTPOIHLHOH PabOTHI.
yueOHOi U Hay4YHOH
JTUTEPaTypHI,
- pemieHHe  KOHTPOJIbHOU
paboTHI.
HToro nmo nucuuninue: 11| 4 821 91,4 KonTpoJubnas padora,
3ayeT




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B npomecce mpemnojaBaHUS IUCHUIUIMHBL  «XUMHS»  TPUMEHSAETCS  TPaIULMOHHAS
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuuu mpoxoAsAT Kak B HMH(OpPMAIMOHHOW (opme, rae MMeeT MECTO IOCIeI0BaTEeIbHOEe
U3JIO)KEHUE MaTepuasia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaTbHBIMU CpEICTBaMU, TaK U B (hopMe JeKuuii-Oecepl WM Auajiora ¢ ayaAuTopueil, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUYECKUUI
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJIsi CAMOCTOSATEIbHOIO U3YYEeHHUSI, IS IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLIUS TPOXOUT 110 TUILY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[ToMuMO 53TOr0 B JIEKIMHU MOTYT HCIOJIB30BAThCA DJEMEHTHI TMPOOIEMHOIO H3JIOKEHHUS.
[IpoGnemHas JeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMbI, KOTOPYIO B XO/1€ M3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs MpeCTaBiseT cOOOW 3aHsATHE, Mpearojararomiee
MHUIMUPOBAHHOE TMIpENo/iaBaTeyieM TMPUBICYCHHE AayAUTOPHUH K pPEHICHUIO KPYIMHOM HaydHOMU
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAYUMOCTh AOCTiKeHud. Ha mpoOrmeMHOI neKkluu HOBOE 3HAHHME BBOJUTCS Kak
HEeM3BeCTHOE /s oOyyatommxcs. [lomydennas napopManus ycBauBaeTcst Kak TMYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojJaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIIMOHHOTO XMMUYECKOTO 3KCIIEPUMEHTa, KOTOPBI MO3BOJISIET Hanbosee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOy4eHHs dYepe3 IIOCTAaHOBKY MpOOJeM C IOMOUIbIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOTO M PEaIbHOI0 3KCIIEPUMEHTA, YTO JaeT BOZMOXHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
MIPOBOAATCS JIEKLIMU-BU3YAIU3AIMK, B XOJE€ KOTOPBIX H3IIOKEHHE TEOPETUYECKOTr0 MarepHualia
COIIPOBOXKAAETCS MTPE3CHTALIUEH.

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 TMpEeABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHOi padoOThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTropHoW pabore
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHUs. [Ipu
IIPOBE/ICHUHU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ] KOHTEKCTHOrO OOy4YeHMs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuan IIyTeM BBISBIEHUS CBsSI3€d MEXAy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3aMMOOOy4eHUs (mapHyl0 paboTy) Tpex BHIOB: CTaTHYecKas Imapa, JWHaAMUYecKas Iapa,
BapHallMOHHAs Iapa; COBMEIIas €€ ¢ TEXHOJIOrHMeld MOAYIbHOTro 0O0yueHHs. BBINOIHUB SKCIEpUMEHT,
oOyyaroruecs: GopMyIupyrOT 0000IIEHHBIE BHIBOIBI 10 CEPUH OIBITOB, UCIIOJIB3YsI TIPUEMbI aHAJIOTHH
U CPaBHEHHS.

CamocTtosTenbHas pabota o0ydarolmuxcs SBISeTCsS OJHUM U3 Hanbosee 3p(HEeKTUBHBIX CPENICTB
pa3BUTHs MOTPEOHOCTH K OyaymieMy camooOpa3oBaHuio. CamocrosiTenbHas paboTa o0ydaromuxcs
BKJIFOYAET B ce0s camble pa3sHOoOOpa3Hbie (OpMBI y4eOHOUM ACSITEIHHOCTU: BBIMOJHEHUE JOMAIITHUX
3aJJaHui, 3aBepuieHne o(opmieHHs Ta0OpaTOPHBIX PabOT, MOATOTOBKA K MPAKTUKYMY, H3ydeHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M MOocoOusiM, YTeHHEe M MpopaboTka
HAay4YHOH nuTeparypsl B OHONIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOTOBOM aTTeCTalluy.

CamocrosarenbHass paboTa oOydaroUIMXcsi JOJDKHA OBITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIO IpernojaBaTelieM, Ha MpopadOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITENIbHOE M3YYEHHUE, Ha TMOATOTOBKY K JIaOOpPATOPHBIM 3aHATHUSAM, BBIOJHEHHE JTOMALTHHX
3aJlaHuM U OJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTEIbHOMY KOHTpouIo. [loMuMo 3Toro, obydaromuecs
MPEJCTABISAIOT PE3yIbTaThl CBOCH CaMOCTOATENBHOM pabOThI B BUJIE MPE3CHTAIUIA.

CamocTrosaTrenbHas paboTa oOydaromuxcs Mo AUCUUIUIMHE «XHUMHUS» BKIIIOYAET pelleHne 3a1a4
U BBIIOJHEHHME 3aJaHui  pPENpOAyKTHUBHOIO  XapakTepa IO aJIrOpUTMy, IPEAJIOKEHHOMY



MIPENO0/IaBaTEIIEM.

[Tpu npoBeieHNH pyOeKHOTO U 3aKIIOUUTEIEHOTO KOHTPOJISI OCHOBHBIMU 33/1a4aMH, CTOSIIIIUMHU
nepeJ MperojaBaresieM, SBISIOTCA: BBIIBICHHE CTENEHH MPaBHWJIBHOCTH, 00beMa, TNTyOWHbI 3HAHUIA,
YMEHMM, HAaBBIKOB, IIOJIyUEHHBIX IIpM M3YYEHUM Kypca Hapsay C BbIIBICHUEM CTENECHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH [TOTYYEHHBIX 3HAHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATh C HOBBIMU
dbopmamu koHTposis. OOyuaroluMcsi NpeAsiararoTcsl TECThl M 3a/ladyd B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOW CHUCTEMOH NpoBepKu. B oTimume oT OOBIYHOTO TECTUPOBAHHS TaKOl crocod
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JII000€ BpeMs IPOUTHU TECT, MPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B nononHennn x Kypcy «XuUMHH» OOYYaIOUIUICS MOXET MPONTH B AMCTAHIMOHHOH (opme
oHJIalH-Kypc «Kak Xumusi o0OBSCHIECT U U3MEHSET OKpyKaromuii Mup». Kypc cocrout u3 10 nexiuii.
Kypc nexumii 1aér nepBoHa4ajgbHOE IMPEACTABICHUE O XUMUU U €€ POJIM B KU3HU 4YEJOBEKa U
obmectBa. OH cocTouT U3 ABYX uyactei. [lepBas u3 HUX paccka3bIBaeT O TOM, KaK XMUMHs OOBACHSET
OKpPY)KAIOIIMKA MHUP: KaK YCTPOEHBI BEIIECTBA, MOYEMY M KaK UAYT XMMHUYECKUE DPEaKLMM, KaKue
BEILIECTBA OINPEIENISIOT CBOICTBA KUBBIX CUCTEM. BTopas yacTh moCBsLIEHA MPUKIAIHBIM acCleKTam
XUMHH: OHA MTOKA3bIBAET, KAK XUMHUS BIMSIET HA KU3Hb OOIIECTBA U YJIYYILAeT MOBCEAHEBHYIO KU3Hb
monei. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMUYECKOW MPOMBIIIJIEHHOCTH, XUMUYECKUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajiax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaxX. ExxeHenenbHble 3aHATUS OyIyT BKIOYATh MPOCMOTP
TEMAaTHYECKUX BHJICOJICKIUN U BBIIIOJIHEHUE TECTOBBIX 3a/IaHUM C aBTOMATU3UPOBAHHOM IPOBEPKOMN
pE3yNbTaTOB U TBOPYECKUX 3aJaHHUI ¢ MOcCienyrimuM oOcyxkaeHuem Ha Qopyme. Kypc sBusercs
001eo0pa3oBaTebHBIM, HE TPEOYET CIIeUAIbHON MOTOTOBKH U PACCUUTAH Ha IHUPOKYIO aYAUTOPHUIO
cllyliaresei, B IepBylo ouepe/ib 00yJaromMXcs HEXUMUYECKUX BY30B M (paKylbTETOB U JIOACH, yiKe
MIOJIYYMBIIMX BBICIIEE OOpa30BaHUE, HO KEJNAIMX OO0JIbIIE Y3HATh 00 OKPYXKAIOLUIEM MHpPE U
MOBBICUTH CBOM 00IIEHAYYHBIN YPOBEHb.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHEe CAMOCTOATEIbHOM PadoThI 00y4aromuXcs

CamocrosarenbHass paboTa oOydaroUIMXCs MOApasfensercs Ha ayAuTOpPHYIO, KoTopas
MIPOMCXOJUT KaK BO BpeMs JIaDOpaTOPHBIX 3aHATUM, TaK W Ha IJIAHOBBIX KOHCYJIbTALMAX, U Ha
BHEAYJAUTOPHYIO, MPOMCXOJAIIYI0 BO BpeMsl MOATOTOBKM CTYAEHTaMHM OTYETOB IO JIaOOpaTOPHBIM
3aHSTHUSM U BBIMOJIHEHUS JOMALTHUX 3a/IaHUM.

AynutopHas caMocTosiTelbHasi paboTa O0OydYaromMXCs IpearnoyiaraeT  IMPOXO0XKJIECHUE
TECTUPOBAHUSA MO KaXJAOMY pa3Aeily TUCUUILIUHBL. TeCThl BKIIOUAIOT TEOPETUUECKUE U TTPAKTUUECKHE
3a/laHus, OTBETHl Ha KOTOPBIE TPEOYIOT TIyOOKOro MOHMMAaHHUS W3YYEHHOTO MaTepuaya. TecTbl
MOCTPOEHBI €IMHOOOPA3HO: K KaXXIOMY BOIMPOCY Mpeajaraercss YeThlpe BapuhaHTa OTBETOB, Cpelu
KOTOPBIX OJIMH WJIM HECKOJbKO TMpaBWIbHBIX. OOpaboTKa pe3yJbTaTOB OCYIIECTBISETCS MyTeM
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 «XuMudeckas TEPMOAMHAMHKA»: MEPBBIC MIECTh 3aJaHUN OICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aim, a BOCBMOE, IEBITOE U JIECATOE 3aJaHusa — B 2 Oaa.

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

a) HCXOJHbIC PeareHThI
0) MPOIYKTHI XUMHYECKOU pEaKIu



B) PEaKIIMOHHBIN COCY/T
I') HCXOJHBIE PEareHTHI U MPOIYKTHI PEAKITUI
2. TlepssIii 3ak0H (TIEpBOE HAYAJI0) TEPMOIMHAMUKHA MaTeMaTUUECKH 3aITMChIBACTCS 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 otpunareicH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOMN crcTeMbl yMeHbIaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHOMN CHCTEMBI MOBBIILIACTCS
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 Np+ 3/2 H, = NH3 AH = — 46 K]I:x/Moib
06) H,+4/2 0,=H;0, AH = -242 K]I»/Mo1b
B) 1/2 N2+ 1/2 0O,=NO , AH =90 K]I>x/moib
r) 1/2H,+1/2 I,=HI, AH = 26 K]I/Mob

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 BocctanoBieHuu 16r okcuaa meau( || ) Mo peakiuy :
CUuO () + C (rpagumr) = CU (¢ + CO (y, mornorunocsd 22 /I 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 (. Onpenenure BO3MOXHOE HalpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHHS peaKlIUK IPU CTAaHAAPTHBIX YCIOBUAX U MpH Temieparype 627°C.

BemectBo AH®293  (KIx/Mo1B) S%9s (x/mMonb*K)
NiO ¢ -239,7 38
C (rpagu) 0 5,74
Ni ¢ 0 29,9
CO -110,5 197,4

B otBere ykaxure 3HaueHUs sHepruu ['mbOca mpu cTaHIAPTHBIX YCIOBHSX, NPH TeMIepaType
627°C n TemmepaTypy Hadajla peakliu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsieTcs YHTPONHS PHU Pa3I0KEHUU KapOoHaTa Kanblus?
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 HaIpaBJIeHUHU T') HE 3HAI0

XuMuuyeckass KUHETHKA

B Tecrax mo teme «XuWMHUeckas KUHETHKa». IEPBOE, BTOPOE, TPEThE, YETBEPTOC H IISITOE
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. Pa3zgen xumuu, U3y4darouuil CKOPOCTH U MEXAHU3Mbl XMMUUECKUX PEAKLIUN, Ha3bIBaeTCA

a) XMMUYecKas TepMOJIMHAMUKa

0) TEpPMOXUMHS

B) XUMHYECKasi KHHETHKA

2. CKOpOCTh XUMHUYECKON PEaKLUH — 3TO ...

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

0) U3MEHEeHNE KOJIMYECTBA BEIECTBA PEareHTOB (WM MPOAYKTOB) PEaKlMu B €AMHUILY BpEMEHU B

enuunie odbeMa

B) KOJIMYECTBO BEUIECTBA MPOJTYKTOB PEAKLUU K MOMEHTY OKOHYaHHSI peakluu
3. B kakux enuHHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakuu?

a) MOJIb JI e

0) Oe3pa3mMepHas BeTUIHHA

B) MOJIB C

4. Ot kakux (akTOpOB 3aBUCUT CKOPOCTb XMMHUUECKUX pPEaKLMi?

a) OT MPUPOJIbI PEaruPyIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) 0T 00beMa peaklIMOHHOTO Cocyaa

5. CocrossHue  XHMHMYECKOTO  paBHOBeCHS  OOpaTUMBIX  IIPOLIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMU IIPOIYKTOB pEAaKLIUU

0) SHepruei aKTUBHU3aAIUU

B) KOHCTAaHTOI paBHOBECHS

6. Kak 3anuceiBaeTcs BbIpakeHUE AJI1 CKOPOCTH peaKluu

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 peakuu 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 PEAKIIUH, H300pAKEHHOW Ha JUarpaMMme K Borpocy 8?

a) PK30TCPMHUECKAs PEaKIUs

0) SHIOTEepMHUUECKAs PEaAKITUS

B) pEaKIUs OMUCHIBACT COCTOSIHUE PABHOBECHUS

10. PaBHoBecue peakmuu Fe 30 4 +4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTcs BICBO.

a) IPY MOHMWKEHUHU TeMIIepaTypPhl

0) TIpy TOBBIICHUH TEMIIEPATYPHI

B) MY MTOBBIIICHUH JIaBJICHUS



11. Jna peakuun Cyy) + 2 H 5 ) = CH 4 () Ipu HekoTOpoll TeMmepaType 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 OICHHMBAacTCsS B 1 Oamr, BTOpoe, TPEThe,
4eTBepToe, MATOE W IecToe 3afanus - B 1,5 Oamra; cempmoe, BOCBMOE, JCBSTOEC M JIECATOC — B
0,5 6amna.

Tect Nel

1. dnsa ypaBuenus peakiun Cu SO4 + KOH — ... cokpaliieHHOe HOHHOE YPaBHEHHE 3alUIIETCs B BIIE
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 nonasienust ruaponusa xjaopuaa xpoma (11I) cnegyer

1) 106aBHUThH COSHYIO KUCIIOTY

2) 100aBHUTH IIEIOYD

3) pa3zbaBuUTH pacTBOP BOMOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM U3 TUApOCyidbpaTa KajlblUs MU 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 10J11 paCTBOPEHHOTI'O BEIIECTBA — 3TO OTHOLLIEHUE

1) wmacchl BeecTBa K Macce BOJIbI

2) KOJM4YEeCTBA BEIECTBA K 00bEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KolM4ecTBa BelecTBA 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 COJIEM MOTYT MMETh IIEIOYHYIO WM KHCIYIO CpELy.
[IpuuuHoOii 3TOTO SABNIAETCA ...

1) osnexrponus coneit

2) JIUCTIPOITOPIIMOHUPOBAHKE 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 CHCTEMBbI

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

Tect Nel

1.  Vkaxwure pazMepbl YaCTHUI] KOJJIOUIHBIX 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
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlna Kakoro 3JEeKTPOIUTA MOPOT KOATYJISIUHN KOJUION/IA C MOJIOKUTEIFHO 3apsKEHHON YacTHIICH
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) Boja
3)  THAPOKCHI Kajus

5. Ilpu B3aumoneiictBuu 20 mun 0,001H nutpata cBunna (1) ¢ 10 mu 0,02H cynsdara kanus
oOpa3yercs 3016 cynbdara ceunna (II). K xakomy anektpomy JoMKHBI epeMeaTbcs YacTHUIIBI
JUCTIEPCHOM (a3bl MpH d1EKTponn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B nBe kon0Ob1 HaUTO 10 S0 MIT 307151 THIPOKCH A *Kelre3a. Ik TOro 4TOOBI BBI3BAaTh KOATYIISIIIHIO
307151 ToTpeboBanoch 00aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xnopuaa xanus; B APYTyHO —
18,7 mn 0,001H pactBopa ¢ochara nHaTpus. Berumcnure mOpor KOarymasiud KakJIOTO
AIIEKTPOIIUTA.

OKHCAUTETbHO-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; ceapmMoe U BOCbMOE — B 2
Oamta, a qeBsToEC — B 2,5 OajioB.

Tect Ne 1

1. OKHCIHUTENB — 3TO aTOM, MOJIEKYJIa WIIA HOH, KOTOPBIH ...
1) yBenMuHMBAET CBOKO CTEIICHb OKUCICHUS
2) TPHUHUMAET SJIEKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. TIporiecec BOCCTaHOBICHUS MMEET MECTO B CIyYae, KOrja ...
1) HelTpajbHbBIE aTOMBI IPEBPAIIAIOTCS B HOJI0KUTEIBHO-3aPSKEHHBIE HOHBI
2) TOJOXUTEIBbHBIN 3apsi]] NOHA YMCHBIIIAETCS



3) OTpHLATENBHBIH 3apsi/1 HOHA YBEIHYHBACTCSI
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunoHpoBaHus NPUHAMJIEHKHUT ...

1) S+ 2HNO; =H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBUTEIISIM OTHOCSITCA ...
1)  meTaibl, BOAOPO, YIIEPO
2)  aKTHBHBIC HEMETAJLIBI
3)  2JEMEHTHI, HAXOAIINECS B CPETHEH YaCTH MEPHOAMUCCKON CHCTEMBI
5. CrenieHn OKHMCIICHHS KUCIOPOa a) B BOJIE M 0) B TIEPOKCH/IE BOAOPOAA COOTBETCTBEHHO PABHHI . ..
1) a)-2;0)-2
2) a)-2;6)+2
3) a)-2;0)-1
6. Ilepmanranar kanust B OBP, npoTekaronux B KUCIOM cpeie, BOCCTaHABJIMBAETCS IO ...
1)  xarnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcupaa maprania (1) MnO
7. B peakuum, npotekaromieii mo cxeme Cr,Sz; + KNO3 =2 K,CrO4 + K;SO4 + NO okuciieHuo
MTOJIBEPTarOTCSI CICAYIONTUE SJICMCHTHI ...
1) asormcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 PUIHEHTOB B peaKIiu, IPUBEICHHON B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmerron B peakin KMnO4 + HC oy =2 ... paBHa
1) 30 2) 26 3) 35

3J1€KTpOXI/IMI/I'-IeCKI/Ie CHUCTEMBI

B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHUCTEMBI»: IEPBOE, BTOPOE M MATOE 3aJaHUA
olleHUBaIOTCs B 1 0asut; TpeThe U YeTBepToe 3a1anusi— B 1,5 Oasuia; 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 rampBanmueckoro siaemeHta MQIMQgSO,||CuSO4Cu mpu craHmapTHBIX
YCIIOBUSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpoaykThl 00pa3yroTcsi Ha KaToJIe MPH JIEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) xucnopon
4. Ykaxute cyMMy KO3 GHUIIMEHTOB B YpaBHEHHUH 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. Bbrunciure Maccy LMHKA, IOJYYEHHOTO IpH 3JEKTPOJM3e Cyib(ara IHUHKA, KOTOPBIM
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 CXEMBI OAIIEKTPOAHBIX IMPOILECCOB M MOJEKYISIPHOE YpaBHEHHE pEeakIuH,
HPOTEKAOUICH MPH AIEKTPOXUMHYECKONH KOPpO3uH raimbBaHonapbsl Zn|Mg B CEpHOKHCION
cpexne. B orBete ykaxkure cymmy K03(h(puULineHTOB B MOJNIEKYIIPHOM YpaBHEHUH.
1) 6
2) 5
3) 4
4) 8

BreaynutopHasi caMmocTosiTesbHass paboTa 0OYUYaIOIMXCS OCYIIECTBIISIETCS B BUIC H3yUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOIEMY pa3jieily ¢ MpopaboTKoN Marepuana; opOpMIICHHS OTYETOB IO
71a00PaTOPHBIM padOTaM U BBITOJTHCHHS JOMAITHUX 3a/IaHUH.

Bapl/laHTbI TeMaTHYeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁoTbI
CTYACHTOB IO TEMaM

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

B nomamHem 3aiaHuu 1Mo TeMe «XHUMUYecKash TepMOJIMHAMUKA: IepBasi 3ajada OICHUBACTCS B
2,5 6anna; BTopas — B 1,5 Ganna; Tpetss — B 1 Oam.

3amaga Nel

Hus peakumn CHy ) + COy (np = 2 CO () + 2 H, () ompenennre BO3MOKHOE HalpaBlICHHE
CaMOITPOU3BOJILHOTO TEUYEHHUS PEAKLIMU MIPU CTAaHAAPTHBIX YCIOBUAX M IIpu Temneparype T = 927 °c,
€cli TeII0BOM 3(h(PEeKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTe: a) BbIAEAETCS
WIA TIOTJIOUIAETCS PHEpPrus B XOJ€ peakuuu; O0) NPUUYMHY HAWJIEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccunraiiTe TemnepaTypy Hadana peakyH.

3amaga Ne2

Beraucnure temnoBoit addext peakuun: CaCs ) + 2 HoOry = Ca(OH); () + CoHos (1), momb3ysice
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEIIOTHI BBIICIUTCS UIIH
MOTJIOTHTCS TipU oOpazoBaruu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKMM  YpaBHEHMSIM  paccuMTaiTe  TemioBod  3¢pdexkT  peakuuu:
Hy iy + 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
I10 TEME ((Xl/[Ml/I‘leCKaﬂ KHHETHKAa)»

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



3amaua Nel
Peaknus mporekaer no ypasaenuto: O, ) +2 CO = 2 CO; (. HavanbHble KOHLEHTpanuu
pearupyromux BemiectB paBHbl: [O2] = 1,2 mons/n, [COJ= 0,8 Monb/1. Bo cKOIBKO pa3 M3MEHUTCS
CKOpOCTh mpsAMOU peakuuu, kornpa npopearupyeT 30% CO? Bo CkoIbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOHN ¥ 00paTHOM peaKiuu, €CIU YBEIHYUTh JaBJICHUE B CHCTEME B JiBa pasza?
3agaya Ne2
[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAET B peakuMio 3a 20MUH.
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), eciiu paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOIHMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.
3amaua Ned
Hus peaknuonnoit cucremsl: CO y + HyO oy = CO;2 (y + Hy () HavanbHbIE KOHLEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n. OnpenenuTte KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBEcCHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHIIEHTpAllUU PEareHTOB KOHCTAHTHI PABHOBECHUS CIEAYIONINX PEaKIIHi:
Nz(r) +3 Hz(r) =2 NH3(T), AH =-922 x]JIx;
COz(r) +C (1) = 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, @ t Hz(r), AH =-41,1 kI x.
VYkaxuTe HanpaBiICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU TOHKEHUH
TEMIIEPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBIINICHWU [aBICHUS, €CIM TeMIleparypa
MMOCTOSIHHA.

Jlomamnee 3aganue Ne 3
no reme «PacTrBopb»

B nomamnem 3amanuum mo Teme «PacTBopeD»: TepBas, BTOpas, TpPeThs M TMATas 3a7audud
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
onoBa (I1) ¢ mnotHocThIO p = 1,405 T/™MN?

PaccuuraiiTe: a) MaccoByl JOJIO BeIIECTBA B pacTBope; 0) MONSPHYIO KOHIIEHTPAIUIO
SKBUBAJICHTA; B) MOJISLILHOCTB; 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

CocTaBbTe MO JBa MOJIEKYJSPHBIX YPABHEHUS PEAKIU K CIETYIOIIUM HOHHBIM:

Ba®* + CrO,~ — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn*" +H,S



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

3amaga NeS

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

3amaya Nob6

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

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

B nomammem 3amanum mo temMe «OKHCIMTENBHO-BOCCTAaHOBUTEIBHBIC IPOIECCHD): MepBast
3ajaya oneHuBaercs B 1,5 6amna; BTopas — B 2,5 6anna; Tpetbst — B 1 Ga.

3amaya Nel
[Tonoepute k03(pPUIMEHTEI B ypaBHEHHSX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUH.

VYKaxuTe TUN KaXXI0H peaklvu.

PaccuuTaiiTe 3JCKTPOJIBMXKYIIYIO CHIY U OINPEACIUTE HAlpaBJICHUE CaMOIPOU3BOJIILHOTO
MPOTEKaHMs TEPBOM PEAKIMU TPU CTAHIAPTHBIX YCIOBHSIX, HCIIOJB3YS 3HAUYCHHUS OKHCIHTEIBHO-
BOCCTAaHOBUTEJBHBIX ITOTEHIIHAIIOB:

HJ + H3POs — 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,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,0g + NaOH —

Bi,O; + C —

Mg + HNO3 (pas6) —

3agaga Ne3

Jausl 1Be OKHCAMTENbHO-BoccTaHOBUTENbHBIE mapel: KNO;, KNOjz; u Pb(NOs),, PbO..
[Tonb3ysick TaOyuIeld CTAaHAAPTHBIX OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX TOTEHIIUANIOB, COCTABHTE
ypaBHEHHE BO3MOXHOW peakunud B ykazanHoi cpeme (HNO;3). Paccuwmraiite 3HaueHHe
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

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

B nmomaminem 3amanuu o TeMe «NeKTPOXUMHUUYECKUE CUCTEMBI»: TIepBas 3a/1aua OllEHUBAETCS B
1 6amm; BTOopas — B 1,5 6ayna; Tpethst — B 2,5 Oasna.

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

ypaBHEHHE TOKOOOpa3yIoIlel peakiiy, MPOTEKaIoIield Mpu paboTe raJbBaHUYECKOTO JIIEMEHTA
Co/Co(NOs); // AI(NOg3)s/Al. Paccuunraiite DJIC (E) raqpBaHUYECKOro 3JIEMEHTA MPHU CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIIMA aHOJA PAaBHBIM CTAaHIAAPTHOMY 3HAYCHHIO, PACCUMUTANTE KOHICHTPAIIHIO
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 MPH AJIEKTPOXUMUYECKON Koppo3uu ranbBanomapsl Co/Ni: a) B kucimoii cpezae; 6) BO

BJIA’JKHOM BO3YXC.

Omnpenenure yObUTb Macchl aHOJA MPU KOPPO3UH B KHUCIOW cpene 3a 20 MHH, €ClId 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 (GakTHUecKoe KOJMYECTBO MeETallla, IMOJYYEHHOTO Ha KaTOJE MPHU DIICKTPOJIH3E

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 KOHTPOJLHON padoThI

BAPUAHT Ne 1

CHUCTEMA 3JIECMCHTOB
CTPOEHUE aTOMA

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

CocraBpTe 3MEKTpOHHO-Tpaduyeckyro (opmyny A yKa3aHHBIX
AJIEKTPOHOB B HOPMAJILHOM COCTOSTHUMU.
3aganue 2. VYkazaThb Bce KBaHTOBbIE 4HCIA [UIsl DJIEKTPOHOB,

OTBEYAIONTUX CIICTYIONICH 2JIEKTPOHHOM opmyIie 5p6

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 PeaKliy, 0)
TE€PMOAHUHAMHUKA MPUYMHY HAWJIEHHOTO W3MEHEHMs SHTpOIMH. Paccuuraiite Temmeparypy, npu
KOTOPOH YCTaHABIIMBAETCS PABHOBECHE U IPOUCXOIUT cMeHa 3HaKa AG.
3ananmne 2. Boraucrure TeroBoi addexr peakmmm 3FesOqk) + 8Alk) =
4A1LO3Kk) + 9Fek), TONB3YSCh CTAHIAPTHBIMHM SHTAIBIMAMH OOPa3OBAHM
pearupyroimx BeriectB (mpwiokeHne 3). CKOJIbKO TEIUIOTHI BBIICIHTCS
(mornotuTcst) pu 00pa30BaHUH BelliecTBa Fe B kommdectse 56 1?7
3aganue 1. TemneparypHblii ko3pduiment peakuuu paseH 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
XUMHYECKoe 3aIUIINTE BRIpaKCHUE KOHCTAaHTHI paBHOBecus: AH®, kJlx =+ 69,8.
paBHOBecHe [TpenioxxuTe criocoObl yBEINYEHUsT KOHIIEHTPALIUH TPOAYKTOB PEAKIIMH.

Tema 5. PacTBOpbI

3apanme 1. B 180 M Boas! pactBopeno 20 r cynbhaTa Mapratua.
[Tomyuwcst pactBop mioTHOCTRIO 1,101 /™My, Beraucnure MossipHYTO,
HOPMAaJIbHYIO, MOJISUIbHYIO KOHLIEHTPALUK U MacCOBYIO JOJIIO
PAcTBOPEHHOI'O BEILECTBA.

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.
3apanme 3. CocTaBbTE€ HMOHHO-MOJICKYJISIDHBIE M MOJICKYJISIPHBIE
ypaBHeHust ruzaponusa cojieir NaySiOs, ShCls, Rb,SO,4. Kakoe 3HaueHue
pH (>7, <7) uMer0T pacTBOPHI TUX COJICH?

Tema 6.
OKHCINTEIbHO-
BOCCTAHOBHUTEJLHEIE
CBOMCTBAa BelleCTB

3aganune. MeTo0M 3JEKTPOHHOTO OasiaHca moaoepuTe KodpPHUIUeHTH B
YPaBHEHUSX, YKOKUTE OKHCIIUTENb U BOCCTAHOBUTEIb, HAITUIINTE
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.
DIeKTPOXUMHUYECKUE
CHCTEMBI

3aganue 1. /[ ranpBaHMYECKOTO 2JIEMEHTa, 00Pa30BaHHOTO
IUIACTUHAMU U3 METAJIJIOB

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

A™ =0,01u B™ =0,05

1) cocraBbTE CXEMY rajibBAHUYECKOTO DJICMEHTA;

2) HAIUIIUTE YPaBHCHHUS 3JEKTPOIAHBIX MPOIECCOB M TOKOOOpa3yroIiei
peaxkuuu;

3)  paccuuTaiiTe 3JeKTPOABIKYIIYIO CHITY FaJIbBAHUYECKOTO JICMEHTA.
3aganue 2. CocTtaBbTe ypaBHEHUS 3JIEKTPOIHBIX IPOLECCOB (aHOJ
WHEPTHBIN) U MOJIEKYJIIPHOE YPaBHEHUE PEAKIINH, TPOXOIAIICH Mpu
AIIEKTPOJIM3E pacIliaBa WM pacTBopa aekrponuta pacmias CaCly
Brruncnute Maccy MeTasia BEICTUBIIETOCS HAa KaToOe, eCiu
AJIEKTPOJIN3 MPOBO WM TipH cujie Toka A =10,0. B TeueHre BpeMeHu = 2,5
4.Brixon mertamia no Toky Bt cocraBun  98%.

3aganue 3. CocraBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOLIECCOB U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIUH, POTEKAIOIIeH PU
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»

Sk wdE

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKH: ITOHITHE CUCTEMBI, BUABI CUCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Padora. Terutora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNUS KaK (YHKLUS COCTOSHUS CUCTEMbI. DHTANbIINS 00pa30BaHMs BELIECTBA.
TeroBoit >dextT xumuueckoil peakuuu. DakToOpbl, BIMUSAIOUIME HAa TEMJIOBON

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 TIPOTEKAHUS XUMUIECKUX PEAKIIHHA.

KOHTpOJII)Hble BOIIPOCHI IO TEME «XuMHuUYeckass KHHETHKA»

N =

XnMuyeckast KnHeTuka. CKOpoCTh XUMUYECKOM PEaKUU U METOMBI €€ PETYJINPOBAHMS.
BnusiHue KOHIIEHTpay Ha CKOPOCTh XUMHUYECKON peakuy (3aKOH JIEHCTBYIOINX Macce).

3.  BumsHue Temmepatypsl Ha CKOPOCTh XUMHYECKOU peakiuu. [Ipasmino Bant — [N'odda.

s ekt
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Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopust nepexogHOTO KOMIUIEKCA. DHEPreTUYEeCcKas Juarpamma.
KpuBas MaxkcBemia — bonsiimana. DHepreTudeckuii 6apnep.
Karanutruueckue cucTemsl.

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

KonebarenbHble peakuuu.

Xumuyeckoe paBHoBecre. OOpaTuMble U HEOOPATUMBIE PEAKIIUU.
KoHcTaHTa XMMHUYECKOrO paBHOBECHS.

Cwmemenne xumudeckoro pasHoBecus. [Ipunnun Jle-Illarense.
BiusHMe KOHIIEHTpALWK, JaBJICHUS U TEMIIEPATyPHhI.

®a30BbIE pABHOBECHS.

@dazoBble AUArpaMMBbl 1J11 OJHOKOMIIOHEHTHBIX CUCTEM.

KonTpoJibHbie Bonpockl 1o Teme «PacTtBopb»

[lonsiTue pactBopa. PactBopuMocTs BeniecTBa. PactBopumocTs rasa.

PactBopbl. CrniocoObl BbIpaK€HHsS KOHLEHTPAllMM pPacTBOPOB (MaccoBas [J0Js, MOJSpHas
KOHIIEHTpAIUs1, MOJISIPHAs KOHIIEHTPALKs SKBUBAJICHTa, MOJIbHAS JIOJIS, TUTP).

Konnurarusasle cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

3axonsl Payns: I (TonomeTrpuueckuit) u Il (30ynnnockonuueckuii 1 KPHOCKOIMTUYECKHIA ).

OcmMmoc. OcmoTtrueckoe napienue. Cxema 0CMOMETpA.

KuciioTHO-0CHOBHBIE B3aMMOJICHCTBHS BEIIECTB.

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

Hucconmanusi KUCJIOT, OCHOBAaHUM M COJEH C TOYKH 3pEHUS HMOHHOW TEOpHUH AppeHuyca
(mpuMeps).

Crenens aucconuanuu. CHIbHBIC U CIa0bIe DIEKTPOIUTHI.

Hucconnanus cnadbix 3neKkTponnToB. KoHcTaHTa AMCcCcOnMaIug.

3akoH pazbasieHus OcTBaibia.

Peakiiun mOHHOro 0OMEHa MEXAy JMEKTPOJIUTaMu (Ha MpUMepe peakiuil o0pa3oBaHus ci1aboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

ITpon3BeneHne pacTBOPUMOCTH.

HonHnoe npousseneHue BoAbl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKa3aTEeNH.

I'upponus comeit. TUIBI TUAPOIN3A COJIEH.

KonnuecTBeHHBIE XapaKTEPUCTUKH MPOLIecca THIPOIH3a.

@DakTOopBl, BAUAIOIIUE HA TPOLIECC THAPOIH3A.

KonTtpoabHbie Bonpockl 1o Teme «/[ucnepcHbie cucTeMbD)

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

CrpoeHre KOJTOUTHBIX YacTHLl.

IIpaBuno dasuca — [leckona.

Y CTONYMBOCTD KOMIOUAHBIX cucTeM. CTaOMIN3aTOPhI.
Koarymsiuust nuo@uiibHbIX U JIHOGOOHBIX KOJTOUIOB.
CenumeHTanus KOJUIOUIOB.

Koarynsiuust KOJUIOUAHBIX paCTBOPOB JIEKTPOIUTAMHU.
[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocoOHOCTb.
OnTuyeckre CBOMCTBAa KOJUIOUIHBIX PACTBOPOB.
DNEeKTpUYECKHUE CBOICTBA KOJUIOUIHBIX PACTBOPOB.
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KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE
MPOLECCHI»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE CBOWCTBA BEIIECTB.

Baxxueiliye okuciIuTen 1 BOCCTAHOBUTEIH.

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

VYpaBuenue HepHcra.

CocraBiieHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
Hanpapnenue OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.

KoHTpoJsibHbIE BONIPOCHI 10 TeMe «JJIeKTPOXUMUYECKHE CHCTEMbI

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

DNEeKTPOABMKYIIIAsl CUJIa TaJlbBAHUYECKOTO FIEMEHTA.

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

Ypasuenue Hepucra.

DEeKTPON3 pacjiaBoB U pacTBOpoB. KaToaHble M aHOAHBIE IIPOLIECCHI.

O6benunenHsbiit 3akoH @apazes. Berxo mo Toky.

Koppo3zus meramios. Knaccudukanms KOppo3nOHHBIX MPOLIECCOB.

Xumuueckasi KOpposusi.

DNEeKTpOXUMHUECKass KOppo3us. AHOAHOE OKHUCIIEHHWE MeTajllla M KaTOJHOE BOCCTaHOBJIEHUE
OKUCITTUTENS.

[Tpumeps! KOPPO3UU B KUCIIOH cpelie U aTMOCHEPHON KOPPO3UH.

CKopocTb KOppO3UH.

3amuTa METauioB OT KOPPO3HUHU.

3alUTHBIE TOKPBITHS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

XVMHYECKNE UCTOYHUKH TOKA. |'albBaHUUECKHUI 2IIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XVMMHYECKNE UCTOYHHUKH TOKA. TOIIMBHBIE 2JIIEMEHTHI.

7. OueHOYHBIE CPEACTBA AJIsl POBEACHUs IPOMEKYTOYHOM aTTeCTANMHI
[IpomexyTouHas  aTTecTallds UMEET  LEJIbI0  ONPENENUTh  CTENEeHb  JOCTHUXKCHUS

3allJTaHUPOBAHHBIX PE3YJILTATOB O6y‘-ICHI/I$I 10 JUCHUILIMHE 3a OHpC,Z[eJIeHHBII\/'I nepuon 06y‘-ICHI/I$I.

a) Ilnanupyemble pe3yjbTaTbl O0Oy4eHHs] W OLICHOYHbIC CPEACTBA AJIsl NPOBeICHHUS

NMPOMEKYTOYHOM aTTeCTALMH:



CtpyKTypHBII
JJIEMEHT

IInanupyemsble pe3ysbTaThl

O1eHOYHEIE Cpe€acTBa

oOy4eHus
KOMTICTCHITHH
OIIK-2
CIOCOOHOCTBIO TIPUMEHSATH COOTBETCTBYIOIIMH  (PU3MKO-MAaTEeMaTUYECKUH —ammapar, METOJIbl aHalM3a W MOJCIUPOBAHMS, TEOPETUYECKOTO U

HKCIIEPUMEHTAIBHOTO UCCIICAOBAHMS NIPH PelICHHH MPO(ECCHOHATBHBIX 3a1a4

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
[IOJIOXKEHUS U 3aKOHBL,

- COBpPEMEHHBIEC HaIpaBJICHUS
Pa3BUTHS HAYYHBIX TCOPUH;

- METOABl  TEOPETHYECKOI0 M
IKCIIEPUMEHTATIHLHOTO HUCCIICIOBAHUS
B 00JIaCTH XUMHU

Hepeueub meopemuiecCKux 6onpocoe K zauenty.:

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 cieacTBUA 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.

CKopocCTb peakiui U METO/IbI €€ PEryJINPOBAHHUS.

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 KaTalIMTUYECKUE 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 AUCCOIUALIUU. 3aKOH

pa3basnenus OcTBanb/a.

Jucconumanus KUciaoT, OCHOBaHUM, cosiell. AMQOTEpHbIE 3JIEKTPOTUTHI.

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

Hucconmanus Boasl. MonHoe npousBeaeHue Boasl. pH.

I'maponus coneit. CTeneHs U KOHCTaHTa THAPOJIN3a.

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 CHCTEMBI. 3aKkoHbl Dapajest. DIEKTPOTHBIN MOTCHIIAA.
25. N'anpBarmYeckuii aemMeHT Jlanusis Axoou.
26. DIEKTPOXUMUYECKUE CHCTEMBI: SJICKTPOIHN3 paciuiaBoB. [IpuMeHeHHe IeKTpon3a.
27. DnexkTposn3. AHOJIHBIN M KaTOJHBIN MPOIECCHI MPU AIEKTPOIU3e pacTBOpoB. [Ipumenenue
AJEKTPOJIU3A.
28. Kopposus. Buasl koppo3uu. CriocoObl 3alUTHl METAJUIOB OT KOPPO3HUHU.
YMethb - pemiaTth ~ pacyeTHble  3aJa4uM Ilpumepnvle npakmuyeckue 3a0anus 01a 3auema:
MIPUMEHUTENHHO K Marepuany 1. Hanmcarh 51€KTpOHHBIE ypaBHEHUS OJIIEKTPOJIHBIX MPOIECCOB, ypaBHEHUE CYMMAapHOMN
MIPOrpamMmBl; TOKOOOpa3yromel peaknuu, BeIMUCIUThL DJ[C rallbBAHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
- IPOTHO3UPOBATh BO3MOXKHOCTH | MOHOB METAJIJIOB PaBHBbI: [AI3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/J1.
MIPOTEKAHUS CaMOTIPOU3BOJIBHBIX 2. Hanmcath MOHHBIC M MOJICKYJISIPHBIC YpaBHEHHS peakiuid ruaposmsa coieit: KsPOy4, 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),. [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>Cry,07 + FeSO,4 + H,SO4 — , KMnOy4 + NaySO3 + HoO —.

6. Hamucath SJEKTpPOHHBIC YpaBHEHHUS OJJICKTPOJHBIX IPOIECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpa3yromeit peakuuu, BoIYUCIUTh, DJ[C ralbBaHUYECKOTO 3JIEMEHTa, €CIM KOHIEHTpPaluu
MOHOB METAJJIOB PABHBI: [Mn2+]:0,01 MOJIB/I, [Au3+]=0,1 MOJIB/JI.

7. 3aKOHUYUTH YpaBHEHHS peaKluii, HAMMCAaB UX B MOJIEKYJISIPHON U MOHHOM (opMax:

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

8. HammcaTh ypaBHEHUS peakluii THIPOJIN3a B MOJIEKYIsipHOM U oHHOM Buje: Aly(SO4)3, KCI,
Na,SOs.

9. HamucaTth SJEKTpPOHHBIE YpPaBHEHHUS OJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpasyromel peaknuu, BeaucauTh DJ[C raapBaHMUECKOrO 3IJIEMEHTa, €CIU KOHIICHTPAIH
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. HanmcaTh S7I€KTPOHHBIE YpPAaBHEHHUSI AJIEKTPOIAHBIX MPOIECCOB, YPABHEHUE CYMMAapHOM
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TOKOOOpa3ytoleil peakuuu, BoIYUCIUTh, DJ[C raJbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHLEHTPaluu
MOHOB MeTaiuioB paHsr: [Mn?]=0,01 mouns/x1, [Ag*]=1,0 Monb/1.

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

13. Onpenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTB Iporekanus peakuuu CaOy + 2 Cyo =
= CaC; () + CO(r), AH; = 460 x>k pu cTaHAApTHBIX ycIOBUAX. Paccuuraiite TemnepaTypy Havaa
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 TepMOJMHAMHYECKYIO BO3MOXKHOCTB mpotekanus peakuuu 2 Cly ¢y + 2 HoO(p
=4 HClyy + Oy (y, AH; = 115,6 x/I)x npu craHmapTHBIX ycioBusx. Paccuuraiite Temmeparypy
nauana peakuuu, ecian S(Cl)=223 Jix/mons K; S(H,0)=189 JIxx/mons-K; S(HCl)= 187 Ix/mons-K;
S(02)=205 Tx/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 ypaBHeHuto Hy ¢ + Iy oy = 2 Hl). 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; Crm; N(FeCls) u N (H20); T.

20. Onpeznenurte TEPMOJUMHAMHUYECKYIO BO3MOXKHOCTb IpoTeKaHMs peakiuuu CS; ) +3 Oyp=
=CO; ) + 2 SO, (1, AH; = -1075 x/Ixx mpu cTaHAApTHBIX YCIOBHUsX. Paccumraiite TemmepaTypy
Havana peakiuu, eciiu S(CS;)=151 [x/monb-K; S(02)=205 Tx/mons K; S(CO2)= 213 Jx/monb-K;
S(S0,)=248 Jlxx/monb-K.

21. Peakuus uner no ypasHeHuto: 2 Hy ) + Sy ) = 2 HyS). HauanbHas koHUEHTpamus
BOJIOpOJIa 2 MOJIb/1, cepsl 1,5 Monb/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 7Zn0  + 2 SO; 1y, AH, = -890 xJI>x npu craniapTHeIX ycioBusX. Paccunraiite Temneparypy
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Hayana peakiuu, eciu S(ZnS)=58 Ix/monb K; S(02)=205 Tx/mons K; S(ZnO)= 44 x/mons K;
S(S0,)=248 JI:x/monb K.

23. HauasipHble KOHLIEHTPAlMK UCXOAHBIX BelecTB B peakuuu: 2 SO ) + Oy () = 2 SO3 () OblH
pasusbl 1,8 Monb/n SO; 1 2,4 Moib/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCS] CKOPOCTh PEaKIui 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 (H20); T.

Bnaners

- HaBbIKAMH MTPUMEHCHHS OCHOBHBIX
XUMHAYECKUX 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
CaMOIPOM3BOJILHOIO TEUEHUs PEaKLUH MPU CTaHAAPTHBIX YCIOBUAX U IIPU TEMIIepaType T=927°C,
ecny TeruioBod 3(ddekT peakuuu 10 3aJaHHONW TeMIEpaTypbl HE HM3MEHUTCS. YKaXKHTE: a)
BBIJICJIAECTCSL WIIM TIOTJIOLIAETCS SHEpPrus B XOJAE peakuuu; 0) NpUUMHY HalWJAEHHOTO M3MEHEHUS
sHTponuu. Paccunraiite TeMiepaTypy Ha4dajua peakliui.

2. Bolpaszute uepe3 KOHLEHTpAIMKU PEareHTOB KOHCTaHThl PaBHOBECHUS CIICAYIOIIUX peaKIuii
Nory + 3 Hory = 2 NH3p, AH = -92,2 xJx. YkaxuTe HampapieHHE CMEIIEHHS XMMHUYECKOTO
pPaBHOBECHSI 3THX PEAaKLUi: a) NpU MOHMKEHUH TeMIIepaTyphl, €CIIU JaBJIeHNUE MOCTOSIHHO; 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. Omnpenenurte 3apsii 4acTUI] MOJTYYEHHOTO 30/ W HaIMIIUTE
(bopMyTy €ero MUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIIy U ONPEIEINTE HAlpPaBICHUE CaMOIPOU3BOJIEHOTO
MPOTEKaHUs pEeakUUu TMpU CTAHJAPTHBIX YCIOBUSAX, HCIONb3ySd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX IoTeHInanos 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 KucIoW cpenae 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctapuia 0,01 r/4.

8. CocTaBbTe NEKTPOHHO-MOHHBIE YPABHEHHMsI 3JICKTPOJHBIX MPOIIECCOB (aHOA UHEPTHBIN) U
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MOJIEKYJISIPHOE YpaBHEHHE PEaKIuu, MPOUCXOAAIIeH npu anekTpoiuse pactBopa CoSOy,
Beruucnute pakTryeckoe KOJIMYECTBO METaIA, MOJIyY€HHOTO Ha KaTo/Ie PH 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) Ilopsaok nMpoBeAeHUsI MPOMEKYTOUHON ATTECTAIUM, OKA3ATe/IM U KPUTEPUHU OLleHUBAHUSA:

[IpomexyTouHas arrecTtanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHUYECKHE BOIMPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHS OOY4YalONIMMHUCS 3HAHUH, W TPAKTUYECKUE 3aJaHUs,
BBISBJISIIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHI U BIIQJCHU, 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
OIIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX NEPEHOCE 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 THCIHTLINHBI

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

560c.: - (Bwicmee oOpa3zoBanume: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658- (mara oOpamenus: 14.10.2019). - Tekcrt:
3JIEKTPOHHBIN.

2. Tlapumn, A. II. OOmas ¥ HeopraHuyeckas XUMHUS B cCXeMaX, PHUCYHKax, TaOiuIax,
XUMHAYECKHX peakuusx : ydyeOHoe mocodbue / A. I1. T'apmmn. — 2-e u3a., ucrp. u gon. — Mocksa :

NH®PA-M, 2021. — 304 c. — (Bsicmiee oopa3oBanue: bakanaspuar). - ISBN 978-5-16-015940-9. -
Tekcr : osnextponnsiit. - URL: https://znanium.com/catalog/product/1070937 (mata oOpamieHus:
06.11.2020). — Pexxum 1ocTyma: mo HOAIMUCKeE.

0) JlomosiHuTebHAS JIUTEPATYpA:

1. Xwumus: yuebnuk qnus By3oB/ 0. A.JleGene, I'. H. danmeeB, A.M. I'onyGes,
B. H. lllanoan ; mox obmeit penakuueit I'. H. ®ageeBa. — 2-e uzn., nepepad. u gomn. — Mocksa :
NznarenscrBo FOpaiit, 2020. — 435 c. — (Bricmee oopazosanne). — ISBN 978-5-534-02453-1. —
Tekcr : anextponnsiii // DBC FOpaiit [caiiT]. — URL: https://urait.ru/bcode/450175 (nata oOpareHus:
06.11.2020).

2. Jlykos, B.B. ®usnveckas xumusa : yueOHuk / B.B. Jlykos, A.H. MopozoB ; IOxHbIii
dbenepanbHBId YHUBEPCUTET. - 2-€ U3/1., pacIup. u Jo1. - PoctoB-Ha-J{ony ; Taranpor : M3xarenscTBo
OxHoro ¢enepansHoro ynusepcurera, 2018. - 238 c. - ISBN 978-5-9275-2976-6. - Tekcr
anektpounbii. - URL: https://znanium.com/catalog/product/1039768 (mata ob6parmmenus: 06.11.2020).
— PexxuM foctyna: o noJanucke.

B) MeToanueckue yKazaHusi:

1. Mumypuna, O.A. DHepreTuka XHUMHYECKHX IPOIIECCOB: METOJMYECKHE YKa3aHUs K
nabopaToOpHBIM paboTaM MO JUCHUIUIMHE «XHUMHS» I8 O0OYyYalolUMXcs BCEX HaIpaBiIeHUN
MOJATOTOBKU U CIIeUaNIbHOCTEH THEBHOM GopMbl 00yuenus / O.A. Mumrypuna; Marautoropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1. HocoBa, 2016. — 11 c. —
TekcT : HemocpeACTBEHHBIM.

2. Komanma, JLI. Xwumuyeckas TepMOAMHAMHUKA: METOAMYECKHE  YKa3aHUSA  JUIS
CaMOCTOSITENIbHOM paboThl MO JUCHUIUIMHE «XUMHUS» JUIsl 00ydYarolMXcs BCEX HaIpaBlIeHUN
MOJrOTOBKM M crnenuanbHocTe Bcex (opm oOyuenus / JLI'. Komsma; Marauroropckuit roc.
texHnueckul yH-T uM. I'. M. HocoBa. — MarauTtoropck : MI'TY um. I'. K. Hocoga, 2020. — 18 c. —
Teker : HenmocpeICTBEHHBIMN.

3. Komsina, JI.I'. CKkOpOoCTh XMMUYECKUX PEAKIIUA U XUMHUUYECKOE paBHOBecHe: MeToauvecKue
yKa3aHUs K J1abopaTopHBIM padoTaM MO AUCUUIUINHE «XUMHSD 7151 00y4JaroIUXCsl BCEX HarpaBlIeHUH
MMOATOTOBKHU U crienuaibHOCTel Becex ¢popm o0yuenus / JI.I'. Konsaa, E.B. Tapactok; Marautoropckuit
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roc. Texunueckud yH-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY um. I'. K. Hocoga, 2020. —8 c. —
Teker : HernocpeACTBEHHBIMN.

4. PommonoBa, H.M. Xumuueckas kuHeTHMKAa. XUMHUYECKOE PaBHOBECHE: METOIUYCCKUE
yKa3aHUs JUIsI CaMOCTOSITENbHOM paboThl MO AUCHUIUIMHE «XHUMHUS» JUIS OOYYalOIIMXCS BCEX
HaIpaBJI€HUH TOJTOTOBKM W cHeruanbHocTe Bcex ¢opm oOyuenus / H.M. PomgmonoBa, A.IL
[TonomapeB; Marauroropckuii roc. Texuudeckuid yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY
uMm. I'. 1. HocoBa, 2020. — 20 c. — TekcT : HenmocpeACTBEHHBI.

5. Uymposa, JI.B. PactBopel: Meroamueckas pa3paboTka K JlabopaTOpHBIM padoTam Io
IUCLUIUIMHE «XUMUS» 1711 00y4yaroluXcsl BCEX HAIpPaBICHUN MOATOTOBKH M CIIELUAIBHOCTEH BCcex
dhopm obyuenns / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHu4eckuit yH-T um. ['. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c¢. — TekcT : HEenocpeIcTBEHHBIMH.

6. Yympora, JI.B. PacTBopbpl: Meroaudeckass pa3paboTKa K CaMOCTOSTEIbLHOH paboTe 1o
JUCHMIUIMHE «XUMHS» A 00y4arolMXcsl MO BCEM HAIPABJIEHUSAM IMOATOTOBKU U CIELHUAIBHOCTIM
Bcex (opm oOyuenmst / JI.B. Uymposa, 3.P. Mymiuna, O.A. MumypuHa; MarHuTOropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. . Hocoga, 2017. — 26 c. —
TekcT : HenocpeACTBEHHBIM.

7. Komsna, JI.I'. KonnonaHaeie pacTBOPBI: METOMYECKUE yKa3aHHUs K Jab0opaTOpHOil paboTe 1o
IUCLHUIUIMHE «XHUMUs» A 00ydarolMXCsl O BCEM HAIPABIEHUSIM MOATOTOBKU M CIIELUAIBHOCTSIM
Bcex Gopm oOyuenus / JL.I'. Komsina, JI.A. bonbsiH; MarHUTOrOpcKuit Toc. TEXHHYECKUNA YH-T UM. [ .
N. HocoBa. — Maruutoropck : MI'TY um. I'. K. HocoBa, 2017. — 9 c. — TekcT : HemocpeacTBEHHbIMN.

8. Komsana, JI.I'. OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE PEAKIMU: METOAMYECKHE YKa3aHUS K
nabopaTopHoil paboTe MO AUCHUILIUHE «XHUMUS» AJIs 00YYaOLIMXCsl BCEX HAIPABICHUN MOATOTOBKU
n cnenuanbHocTed Bcex (opm oOyuenms / JIL.I. Konsma, E.B. Tapacrok; MarHutoropckuii roc.
texHuyeckul yH-T uM. I'. Y. HocoBa. — Marnutoropck : MI'TY um. I'. . Hocoga, 2020. — 10 c. —
Tekcr : HenmocpeICTBEHHBIM.

9. Komsaga, JLI. OkuCAMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU M 3IJIEKTPOXUMHUYECKHUE
MPOIECChl: METOAMYECKasi pa3paboTKa K CaMOCTOSATENbHOW padore it OOydJarommMXcsl MO BCEM
HampaBJICHUsAM MOATOTOBKU M CHENMAIBHOCTIM Beex (opm obydenus / JL.I'. Konsna, E.B. Tapaciox,
3.P. Mymnuna; Marauroropcekuii roc. texunyeckuit yu-T uM. I'. . HocoBa. — Marauroropck : MI'TY
uM. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HenmocpeACTBEHHBbIH.

10. Mumypuna, O.A. DIEKTpOXHMMHUYECKHE TMPOIECChl: METOAWYECKHe YKa3zaHUs K
nabopaTopHoil paboTe MO JUCHUIUIMHE «XHUMHUS» U1 OOYYaloUMXCs IO BCEM HaNpaBICHUAM
MOATOTOBKM M cHeuHadbHOCTAM Bcex (opm obOyuenust / O.A. Mumypuna, H.M. Poauonona;
Marnuroropckuii roc. Texuuueckuii yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. H.
Hocoga, 2017. — 13 c. — TekcT : HenmocpeACTBEHHBIH.

r) [Iporpammuoe o6ecneuenue u UntepHer-pecypcebl:

IIporpammMHoe obecnevyenue

Haumenosanue [10 Ne norosopa Cpox etttz

JIMLEH3UH

MS Windows 7 Professional(ana ;1 1557 18 o1 08.10.2018 11.10.2021

KJIACCOB)

MS Windows 7 Professional 1 75717 o1 27.06.2017 27.07.2018

(mst KITaccoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHo

7Zip cB000THO pacnpocTpansemoe 110 0OECCPOUHO

FAR Manager cB0OOAHO pacmnpoctpansemoe I10 OECCPOYHO

IIpodeccnonanbHbie 62351 JAHHBIX H HH(POPMALIMOHHBIE CIPABOYHbIE CHCTEMbI



Hassanue xypca

CchIIKa

OnekTpoHHas 0asza MmepuoANYecKuX u3gaHuii East
View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

Harmwmonanbuasa
cuctreMa — Poccuiickuii
nutuposauns (PUHII)

I/IH(l)OpMaL[I/IOHHO-aHaJII/ITI/I‘IeCKaH
MHICKC

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

ITouckoBas cucrema Axamemuss Google (Google

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

Scholar)

Nudopmanuonnas cucrema - EgwHOoe OKHO URL: http://window.edu.ru/

J0CTyIa K HHQOPMAIMOHHBIM pecypcam

denepaabHOC  TOCYIApPCTBCHHOE  OOPKETHOE

YUPEKICHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
IPOMBIIUICHHOH COOCTBEHHOCTHY

Poccuiickas  Tocynapcrsentas — OWONMOTEKA. |y /i rsl.rufru/4readers/catalogues/
Karanoru

T'.1. HocoBa

OnekTpoHHbIe pecypcebl Oubmuoreku MITY wum.

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

9. MaTrepua/ibHO-TEXHUYECKO€E ODecneyeHne T CHUIITUHbI

MaTepI/IaJ'IBHO'TeXHI/I‘ICCKOG obOecrieueHue JUCHUIIIINHBI BKIIFOYacCT:

Tun u Ha3BaHue AyJUTOpUn

OCHaH_[CHI/Ie AyJAUTOPUHN

Y4yeOHBIC ayAUTOPHUH JUISA IPOBEACHHUS
3aHSATUH JIEKIITMOHHOTO THUIIA

MynsTUMEaUWHBIC cpelcTBa XpaHeHus,
MpeacTaBIeHUs HHPOPMALNHU

nepegayu "

YueOHbBIC ayAUTOPHUH I IPOBEICHUS
1a00paTOPHBIX 3aHATHH, TPYNITOBBIX H
WHJMBUYaJIbHBIX KOHCYIbTAINH,
TEKYIIero KOHTPOJISI U MPOMEXYTOUYHOH
aTTecTanuu

O0opynoBaHue AJIs BBIITIOJHEHHs 1a00paTOPHBIX padoT,
XMMHYECKas MoCcy/1a, peaKTHBHI,
Harnsigasle MmaTepuansl: TaOIUIbI, CXEMBI, I1JIAKATHI.

TToMeneHus aist caMOCTOSATEIILHOM
paboThl 00yUarOIUXCs

makerom MS Office,
BBIXOZIOM B VIHTEpHET M C JOCTYIIOM B 3IEKTPOHHYIO

IlepcoHaIBHBIE  KOMITBIOTEPBI €

nH(OPMaIIMOHHO-00pa30BaTENbHYIO CpEy YHUBEPCUTETA

[TomemeHus U1 XpaHEHHUS U
MPOPUIAKTHIECKOTO 00CTyKUBaAHUS
y4eOHOro 060py10BaHMS

Crennaxu, cef(pl 111 XpaHeHUs1 y4eOHOT0 000pyA0BaHUS
WHCcTpyMeHTHI 11 peMOHTa 1abopaTopHOTo 000pyIOBaHHUS.




