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1. Ileain ocBOEHMSI AMCIUTIIIMHBI

[lensiMu OCBOEHMSI UCHUIUIMHBI «XUMUS» sBiIgeTcs (opMupoBaHHE (DyHAAMEHTAIbHBIX
3HAHMH B 00JIaCTU COBPEMEHHOW XUMHH, BKJIIOYAIOIIMX OCHOBHBIE IOHATHS, 3aKOHBl U
3aKOHOMEPHOCTH, OIMCBHIBAIOIIME CBOMCTBA XMMHMYECKHUX COEJIMHEHMI; pa3BUTHUE HABBIKOB
CaMOCTOSITENTbHONW paboThl, HEOOXOMUMBIX JISi MPUMEHEHHS XUMHUYECKUX 3HAHUHM TPU H3Y4YCHHUH
CHEUUAIbHBIX JUCUUIUIMH U JAJIbHEUIIEH TPAaKTUYECKON AESITENbHOCTH.

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

Huctummuaa b1.b.11 «Xumus» Bxoaut B 0a3oByro dacTh Oynoka 1 oOpa3zoBaTenbHOMN
MIPOrPaMMBI.

Jlyis u3ydeHus: AUCHUILTIHBI HEOOXOIMMBI 3HAHUS, YMEHUS U BIIAJCHUS, CPOPMUPOBAHHBIC B
pe3ynbTaTe MOJy4eHHUs cpeaHero (MojaHoro) oOmiero oOpa3oBaHMs MO AMCHUILIMHAM «XUMUS»,
«Du3ukay, «MaTemMaTuka.

3HaHUA U YMEHUS OOYYaroNIMXCs, MOMyYeHHbIC MPH M3YyYEHUH JaHHOW TUCIUIUIUHBI OyIyT
HEOOXOMUMBI WM TPU  JajbHEWIIEM W3y4YeHWH TaKUX JUCHUIUINH, Kak «be3omacHocTh
KHU3HEICSITEILHOCTIY.

3 Komnerenuuu odyuaromerocsi, gopMupyembie B pe3y/ibTaTe 0CBOEHHS JUCHUILIUHBI U
IUVIAHUPYeMble Pe3yJIbTAThl 00y4eHusl

B pesynbrare 0CBOCHUS NUCHUIUTMHBI «XUMHUS» 00yUdaromUics JOHKEH 00aaaTh cleayroei
KOMIIETEHITUEH

CTpyKTypHBIH 3JIEMEHT [Tnanupyemsble pe3yabTaTbl 00yueHHUs
KOMIIETEHIIUH
OIIK-4
TOTOBHOCTHIO COYETATh TEOPHUIO U MPAKTUKY JJISl pELICHUS] MH)KEHEPHBIX 3a/1a4
3HaThb - OCHOBHBIE XUMHWUYECKUE TIOHATHUS, TIOJIOKEHUS U 3aKOHBI;

- COBPEMECHHBIC HAMPABJICHUS PA3BUTHS HAYYHBIX TCOPHIA;

- METOJbl TEOPETHUYECKOTO M HSKCIEPUMEHTAIFHOTO HCCIEIOBAaHUS B
00JIaCTH XUMHU

VYmetn - pelarh pacueTHbIC 33/1a41 MPUMEHUTEIBHO K MaTepraty porpaMmbl;

- TPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUS CAMOIPON3BOJIBHBIX
MPOLIECCOB B PA3TUYHBIX XUMHUYECKHX CUCTEMAX;

- COYeTaTh TCOPHIO M MPAKTUKY JIJISl PEIICHUS WH)KCHEPHBIX 3a/1a4
Brnanets - HaBBIKAMHU TPUMEHEHHs OCHOBHBIX XHMHUYECKHX 3aKOHOB B
npo¢eCCuOHANBHON IeATETHHOCTH;

- MPaKTUYECKUMHU HABBIKAMHU TEOPETHYECKOTO U IKCIEPUMEHTaIHLHOTO
HCCIICIOBAHUS B 001aCTH XUMHH




4. CTpyKTYypa M coiep:KaHue IUCHUIIHHbI

OO0mast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX eAuHUIIbI 144 akaj. yaca!

KoHTakTHas padora — 10,9 akan. vaca:

— ayauTopHas — 8 akaj. 4acos;

— BHeayauTopHas — 2,9 akaj. yaca;

camocrosiTensHas padora — 124,4 akan. vaca;

MMOATOTOBKA K 3K3aMeHy — 8,7 akaj. Jaca
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1. XuMuueckast TepMOAMHAMHKA 1 20 -CaMOCTOSITEIBHOE u3ydeHue |3ammra KoHTpoJbHOM | OITK-4
y4eOHO u Hay4HOMU |pabOoTHI. -3yB
JUTEPATYPHI;
- pelienue KOHTPOJIBHOU
paboThI.
2. XuMuueckas KUHETHKA 1 20 -CaMOCTOATENBLHOE A3yUYeHUe |3amra KOHTpOIbHOI | OITK-4
y4
yueOHOi u Hay4YHOI1 | paboTBhI. -3yB
JTUTEPATYPHI;
- peleHue KOHTPOJIbHOU
paboTHI.
3. PacTBOpBI 1 2 | 221 24 - odopmieHHe oTyeTa IO |3almra naboparopnoii | OITK-4
n1abopaTopHbIM paboTam; paboThI. 3a1uTa KOHTPOJIBHOM | -3YB
-CaMOCTOSITETThHOE u3ydeHne | paboThl.
y4eOHOI " Hay4yHOU
JUTEPATYPHI;
- peleHue KOHTPOJBbHOU
paboTHI.
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4. JlucriepCHbIE CUCTEMBI 1 16 -CaMOCTOSITEJIbHOE U3y4yeHue |3amunra koHTposbHOIM | OITK-4
y4eOHO u Hay4HOMU |pabOTHI. -3yB
JUTEPaTypPhl;
- pelieHue KOHTPOJIBHOU
paboTHI.
5. OKHCANTENPHO-BOCCTAHOBUTENbHBIE| 1 18 -CaMOCTOATEIbHOE u3ydeHue | 3ammTa KoHTpoibHOM |OIIK-4
MIPOLIECCHI yueOHOU u HAy4YHOMU |pabOTHI. -3yB
JTUTEPATYPHL;
- pelieHue KOHTPOJIbHOU
paboTHI.
6. DINEKTPOXUMHYECKHE CUCTEMBI 1 2 2 26,4 - odopmieHue oTuera  1mo|3ammra naboparopnoii | OITK-4
nabopaTopHBIM paboTam; paboThl. 3amuTa KOHTPOJILHOM |-3YB
-CaMOCTOSITEIbHOE u3y4yeHue | paboThl.
yueOHOU 51 Hay4YHOU
JUTEPATYPHI;
- pelienue KOHTPOJIBHOU
paboTHI.
HToro no nucuuIviuHe: 1 4 | 421 124.,4 Koutpoasnas padora,
IK3aMeH




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B npomecce mpenojaBaHUS — UCHUIUIMHBL  «XUMHS» OPUMEHSAETCA  TpPaJul[MOHHAs
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuuu npoxoAsaT Kak B HMH(pOpManMOHHOW (opme, riae MMEEeT MECTO IOCIEI0BATEeIbHOE
U3JIO)KEHUE MaTepualia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaIbHBIMU CPEICTBAMU, TaK U B (opMe JeKuuii-Oecepl WM Auajiora ¢ ayaAuTopuei, JeKuui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMKA, TAE€ TEOPETUYECKUN
MaTepuai 3apaHee BbIAACTCA CTYIEHTaM AJIsi CAMOCTOSATEIbHOIO U3YUEeHHUSI, s IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLUS IPOXOJUT 110 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[TomuMO 53TOro B JEKUHMHM MOTYT MCIOJIb30BAaThCS 3JIEMEHTHI IMPOOJEMHOIO H3JI0KEHHUS.
[IpoGnemHas JeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMBI, KOTOPYIO B XO/€ U3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs HpeACTaBisieT COOOW 3aHsATHE, Mpeanojararomiee
MHUIMUPOBAHHOE TMIpEenojiaBaTejieM TMPUBICYCHUE AayAUTOPUM K pPEHICHUIO KPYIMHOM HaydHOU
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAUYUMOCTh AOCTHKeHuH. Ha mpoOrmeMHON JeKIuMyu HOBOE 3HAHWE BBOAMTCS Kak
HEeM3BeCTHOE /s oOyyatomuxcs. [lomydennas nHpopManus ycBauBaeTcst Kak THMYHOCTHOE OTKPBITHE
ellle He U3BECTHOTO I ce0sl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPHIM MO3BOJISIET Hanbosee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOydeHHs 4Yepe3 IOCTaHOBKY IpPOOJEM C IOMOIIBIO
JEMOHCTpAllii SIBIICHUM, peakuuil uiu TmporeccoB. Bo3MOXHO 0OBbEAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOT'O M PEaIbHOr0 3KCIIEPUMEHTA, YTO J1a€T BOZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anmuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTeNIbHON  TEXHOJIOTHH
MPOBOAATCS JIEKLIMU-BU3YAIU3AIMK, B XOJE€ KOTOPBIX H3IIOKEHHE TEOPETUYECKOT0 MarepHuaa
COIIPOBOXKAAETCS MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepua 3aKperuiseTcss B Xoe J1abopaTopHbIX padoT, B X0A€ KOTOPHIX yueOHas
paboTa MPOBOAUTCS C peaJbHBIMU XUMHUYECKMMH BenlectBamu. Ha maGoparopHbix paborax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAWBUAYAJIbHBIE 3aJaHus 1O npoiaeHHoN Tteme. IIpoBenenue
abopaTOPHBIX PabOT HEOOXOIUMO TMpEeABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHo paboThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIOIyCKa CTYAEHTOB K JlabopaTropHOW pabore
ABIIETCS MX oOs3aTenbHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHus. [lpu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOro OOy4YeHMs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuan IIyTeM BBISBICHUS CBs3ed MEXAY KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooOpa3HO  HCIOJIB30BaThb  TEXHOJOTHIO  KOJJIEKTUBHOIO
B3aMMOOOy4eHusa (mapHylo paboTy) Tpex BHUIOB: CTaTHUuYecKas Iapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMeEIIas €€ ¢ TEXHOJIOrHMed MOAYIbHOTO 0O0yueHus. BHINOIHUB SKCIEpPUMEHT,
oOyyaroruecs: GopMyIupyrOT 0000IIIEHHBIE BHIBOIBI 10 CEPUH OTBITOB, UCIIOJIB3YsI IPUEMBbI aHAJIOTHH
U CPaBHEHHS.

CamocTosTenbHas paboTa o0ydarolmuxcs SBISeTCs OJHUM U3 Hanbosee 3(p(HEeKTUBHBIX CPENICTB
pa3BUTH MOTPEeOHOCTH K OyaymieMmy camooOpa3oBaHuio. CaMocrosiTenbHas paboTa o0ydaromuxcs
BKJIFOYAET B ce0s camble pa3sHOOOpa3Hbie (OpMBI y4eOHOH ACSATEIHHOCTU: BBIMOJHEHUE JOMAIITHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX PadOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHHE
OCHOBHOTO U JIONOJHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M IMOCOOHusM, YTeHHE M MpopaboTka
Hay4YHOH nuTeparypsl B OHOIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, HTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTra oOydaroUIMXcsi JOJDKHA OBITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOT0 MaTepuana, M3JI0KEHHOIO IMpenojaBaTesieM, Ha MpopadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE M3YYEHHUE, Ha TMOATOTOBKY K JIa0OPaTOPHBIM 3aHATHUSM, BBIOJHEHHE JOMAIIHUX
3aJlaHuM U MOJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTENbHOMY KOHTpouIto. [loMuMo 3Toro, obydaromuecs
MPEJCTABISAIOT PE3yAbTAThl CBOCH CaMOCTOATENBbHOM pabOThI B BUJIE MTPE3CHTALHIA.

CamocTtosrenbHas paboTa oOydaromuxcs Mo AUCUUIUIMHE «XHUMHUSD BKIIIOYAET pelleHne 3a1a4
U BBINOJHEHME 3aJaHUM  pPENpOAYyKTHMBHOIO  XapakTepa IO aJIrOpUTMy, IPEAJIOKEHHOMY



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHNN PyOEIKHOTO U 3aKITIOYUTEITFHOTO KOHTPOJISI OCHOBHBIMU 33JJa4aMU, CTOSITUMHI
nepeJ MperojaBaresieM, sSBISIOTCA: BBIIBJICHHE CTENEHH IMPaBWIBHOCTH, 00beMa, TNIyOWHbI 3HAHMIA,
YMEHHUH, HaBBIKOB, IIOJYyYEHHBIX IIPU M3YYEHUHU Kypca Hapsgy C BbBIABICHUEM CTEIICHU
CaMOCTOATEJILHOCTU B IPUMEHEHUH TOTYYEHHBIX 3HAHUH, YMEHHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATb C HOBBIMU
dbopmamu koHTposis. OOyuarolmuMcsi NpeAsiararoTcsl TECThl M 3aJadd B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOM CHUCTEMOH NpoBepKku. B oTimume 0T OOBIYHOrO TECTUPOBAHMS TaKOl CHoOcoO
KOHTPOJISI TO3BOJISIET CTYACHTAM B JIF000€ BpeMsi IPOUTHU TECT, MPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B nononHenun x Kypcy «XuUMHM» OOydYarOUIMIiCS MOXET HMPOMTH B AMCTAHIMOHHON (opme
oHJIalH-Kypc «Kak Xumusi oOBbSCHIET U U3MEHsIET OKpyKatomuii Mup». Kypc cocrout u3 10 nexiuii.
Kypc nexumii naér mepBOHayalbHOE MPEACTABIEHUE O XUMUU M €€ pOJM B JKU3HU YEJIOBEKAa U
obmectBa. OH cocTouT U3 ABYX uyacteil. [lepBas M3 HUX paccKka3bIBAaeT O TOM, KaK XMUMHs OOBACHSET
OKpY>KalOIUM MHUpP: KaK YCTPOCHBI BEMIECTBA, MOYEMY M KAK HAYT XMMHYECKUE PEAKIUHU, KaKHhe
BEILIECTBA OINPEIENISIOT CBOMCTBA KUBBIX CUCTEM. BTopas yacTh MOCBSILIEHA MPUKIATHBIM aCIEKTaM
XUMHUU: OHA MOKA3bIBAET, KAK XUMUS BIUSAET HA >KU3Hb OOIIECTBA M YJIYYIIAeT MOBCEIHEBHYIO KU3Hb
monei. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMHUUYECKOW MPOMBIIUIEHHOCTH, XUMHYECKUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExeHenenbHble 3aHATUS OyAyT BKIIOYATh MPOCMOTP
TEMaTUYECKUX BUICOJICKIIMI U BBINOJHEHHE TECTOBBIX 3aJaHUW C aBTOMATU3UPOBAHHOW IMPOBEPKOU
pE3yNbTaTOB U TBOPYECKUX 3aJaHUI ¢ MOCienyrIuM oOcyxkaeHuem Ha Qopyme. Kypc sBusercs
001eo0pa3oBaTebHBIM, HE TPEOYEeT CIIeUaIbHON MOATOTOBKH U PACCUNTAH Ha IUPOKYIO aYAUTOPHUIO
cllyliartesei, B MepByl0 o4epeb 00yJarommxcs HEXUMUYECKUX BY30B U (haKyJIbTETOB U JIOJEH, yKe
MIOJIYYMBIIMX BBICIIEE OOpa30OBaHUE, HO KEJNAIMX OO0JIbIIE Y3HATh 00 OKPYXKAIOLUIEM MHpPE U
MOBBICUTH CBOM O0IIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOAMUYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00yUa0IIUXCS

CamocrosarenbHass paboTa oOydaroUIMXcs MOApasfensercs Ha ayAuTOpPHYIO, KoTopas
MIPOMCXOJUT KaK BO BpeMs JIaDOpaTOPHBIX 3aHATUM, TaK U HA IJIAHOBBIX KOHCYJIbTALMSX, U Ha
BHEAYJAUTOPHYIO, MPOMCXOJAIIYI0 BO BpeMs MOJTOTOBKH CTYAEHTAaMHM OTYETOB IO JIaOOPaTOPHBIM
3aHSTHUSM U BBIMOJIHEHUS JOMALTHUX 3a/IaHUM.

AynutopHas caMocTosTeldbHass pabora oO0yyaromMxcs MPeAnoiaraeT MNpoX0XKIEeHUE
TECTUPOBAHUSA MO KaXJAOMY Pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKUE U TIPAKTUUECKUE
3a/laHus, OTBETHl Ha KOTOPBIE TPEOYIOT TIyOOKOr0 TMOHMMAaHHUS W3YYEHHOTO MaTrepuana. TecTbl
MIOCTPOCHBI €IMHOOOPA3HO: K Ka)XXIOMYy BOIPOCY MpeajaraeTcsi 4eThlpe BapuaHTa OTBETOB, CpelIu
KOTOPBIX OJIMH WJIM HECKOJbKO MpaBWIBHBIX. OOpaboTka pe3yabTaTOB OCYIIECTBISETCS ITyTeM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUYeHb OBICTPO. MakcHManbHOe
KOJIMYECTBO OAJIOB B Kaxk1oi TeMe Kypca — 10.

BapHaHTLI TeMaTH4YeCKHUX TeCTOBBIX 3aJaHui 19 TEKYIIEro KOHTPOJIisA
XuMHu4yeckas TePpMOANMHAMHUKA

B tecrax mo Teme «Xumudeckas TEPMOAMHAMUKA». MEPBBIC MIECTh 3aJaHUN OIICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0ai, a BOCBMOE, IEBITOE U JIECATOE 3aJaHusa — B 2 Oayia.

Tecr Ne 1
1. Tlpu paccMOTpeHUH XUMUYECKON PEAKIUH cucmemMda O3HAYaeT:

a) UCXOIHBIE peareHThI
0) TPOIYKTHI XUMHUYECKOU PEAKIIH



B) PEaKIIMOHHBIN COCY/T
I') HCXOJHBIC PEareHTHI U MPOIYKTHI PEAKITUI
2. Tlepsslii 3ak0H (TIEpBOE HAYAJI0) TEPMOIMHAMUKHA MaTEeMAaTHUECKH 3alTUCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
6) K=R/Na r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBITNSI PEAKIIMOHHOW cucTeMbl noBbimaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareicH (Q< 0)
B) DHTAJIBIIHUS PEAKIIMOHHOM crcTeMbl yMeHbIaeTcs (AH< 0)
T') JaBJICHUE PEAKIIMOHHON CHUCTEMBbI IOBBIIIAETCS
4. CraHgapTHbIE TEIUIOBBIE AP PEKTH MPUHATO 0003HAYATE!

a) AUcr B) Q 102,3%"
0) AH®298 r) AHcr
5. Kakue u3 NpUBEICHHBIX PEAKIUI SIBISIOTCS SHAOTEPMUICCKUMHE?
a) 1/2 N2+ 3/2 H2= NHs , AH = — 46 K]I/M0J1b
06) H2+4/2 02,=H;0, AH = -242 K]I»/Mo1b
B) 1/2 N2+ 1/2 02=NO , AH = 90 K]I»x/mMonb
r) 1/2H+1/2 I,=HI, AH = 26 K]I:x/Moi1b

6. Kakas u3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe oOpa3oBaHMs okcuia azota ( || ) B
CTaH/IapPTHBIX YCIOBHSIX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 02 = NO
0) N+1/202=NO r)NHz+5/202=2NO+3H:0
7. Tlpu BoccranoBieHuu 16r okcuaa menu( || ) Mo peakuuu :
CUuO ) + C (rpagur) = CU () + CO (1), mormotusnock 22 k/[ TEmIoThI.
DHTanbnus 00pa3oBaHUs OKCUAA MeIH ( || ) paBHA:

a) 110 B)220,5
6) -200,5 r)735
8. Hus peakuuu  NiO ) + C pagur) = Ni  + CO (). Ompeznenute BO3MOXHOE HANpaBICHHUE
CaMOTIPOM3BOJIBHOTO TEUEHHUS PEAKIIMU MPU CTAaHAAPTHHIX YCIOBUAX U Tipu Temiiepatype 627°C.
BemectBo AH®298 (KJIx/M0J1B) S°98 (x/M0mp*K)
NiO () —239,7 38
C (epadur) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBere ykaxkure 3HaueHUs sHepruu ['mbOca mpu cTaHAAPTHBIX YCIOBHSX, NPH TeMIepaType
627°C n TemmepaTypy Hadajla peaKkiiu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsieTcs YHTPONHSI IPU Pa3NI0KEHUU KapOoHaTa KalbIus?
a) YBEITMINBACTCS B) HE yMEHBIIIACTCSI
0) yMeHbIIIaeTCs ') HE 3HAI0
10. lanHas peaxmus:
2KCIOs3 (18) —2KClI (18)+302 (1) AH<O
MOJKET CaMOIIPOU3BOJIBHO MTPOTEKATh
a) B IPSIMOM HaIIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIeHUU T') HE 3HAI0

XuMnuueckass KUHETHKA

B TECTaxX IIO0 TEMC ((XI/IMI/I‘—IeCKaSI KHNHCTHUKA)). nepBoe, BTOpOC, TpeTLe, quBepToe U IIATOC
3amaHusa oneHuBaroTcd B 0,5 Oamra; mecroe, ceApMOE, BOCBMOE, AEBITOE M JecaAToe — B 1 6ami, a
OJIMHHAAIATOE — B 2,5 Oaja.



Tect Ne 1

1. Pa3zpen xumuu, U3y4darouuil CKOPOCTH U MEXAHNU3Mbl XUMUUYECKUX pEaKLUi, Ha3bIBAECTCS

a) XMMHUYecKas TEpMOJIMHAMHKa

0) TEpPMOXUMHS

B) XUMHYECKasi KHHETHKA

2. CKOpOCTh XUMHUYECKOU PEaKLUH — 3TO ...

a) BpeMs, 3a KOTOPOE MOJHOCThIO PACXOAYETCsl OJJHO U3 UCXOIHBIX BEILIECTB

0) U3MEHEeHHE KOJIMYECTBA BEIIECTBA PEareHTOB (WK MPOAYKTOB) PEaKIUU B €AUHUILY BPEMEHH B

enuunie odbeMa

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

a) Moxb ;1 ‘¢ *

0) Oe3pa3mMepHas BeTUYHHA
B) MOJIB? C

4. Or xakux (pakTOpOB 3aBHCUT CKOPOCTh XUMHUECKUX PEAKIINI?

a) OT MPUPOJIBI PEaruPYIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) 0T 00beMa peaklIMOHHOTO Cocya

5. CocrossHue  XHMHMYECKOTO  paBHOBeCHS  OOpaTUMBIX  IIPOLIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMH IIPOIYKTOB peakluu

0) SHepruei aKTUBHU3aAIUN

B) KOHCTAHTOI paBHOBECHS

6. Kaxk 3anuceiBaeTcs BhIpakeHUE AJI1 CKOPOCTH PeaKluu

A4NO n+6H0=4NH31)+50:

a) V=Kk[NOJ*[H20] 6) V=K[NH3][O2] B)V =K[NOJ*[H20]°

KOJIMYCCTBCHHO

Kak 3amuriercst BeIpaxeHHe 151 KOHCTaHTHI paBHOBecHst peakinu A + 2 B = C +D?

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

8. Kaxkoii oTpe3ok Ha quarpamMme IMokas3biBaeT 3HAYCHHE TEIIOBOTO 3 dekTa peaknun?

ayl E % .
*
0)2 2
v
B) 3 i
y 3
—y A

v

XOJI peaKInu

9. UYT0 MOXHO CKa3aTh O PEAKIIUH, H300pAKEHHOW Ha TUarpaMMe K Bompocy 87

a) PK30TCPMHUECKAs PEaKIUs

0) SHIOTEepMHUUECKAs PEaAKITUS

B) pEaKIUs ONMUCHIBACT COCTOSIHUE PABHOBECHUS

10. PaBuoBecwue peakiuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0
CMeEIIaeTcs BIEBO.

a) IPY MOHMWKEHUHU TeMIIepaTypPhl

0) TIpY TOBBINICHUH TEMIIEPATYPHI

B) MIPH MTOBBIIIICHUH JIABICHUS



11. Jlnsa peakmuu Cw) + 2 H 2 ¢y = CH 4 () pu HEKOTOpO# TeMIiepaType KOHCTaHTa PaBHOBECHS
paBHa 0,8. PaBHOBecHass KOHIIEHTpalus BoAopoaa paBHa [,2 Momib/n. Berumcianre HCXOIHYIO
KOHIIEHTPALIUIO BOJIOPOJIA.

a) 1,2

0) 3.5

B) 5,0

PacrBopsI

B Ttecrax mo Teme «PacTBOpbI»: MepBOe 3aJaHUC OICHHMBAacTCS B | Oami, BTOpoe, TPEThe,
4eTBepTOe, MATOC W IecToe 3amanus - B 1,5 Oamra; cempmoe, BOCBMOE, JCBSTOC M JIECATOC — B
0,5 6amna.

Tect Nel

1. dnsa ypaBuenus peakiun Cu SO4 + KOH — ... cokpaliieHHOe HOHHOE YPaBHEHHE 3aMUIIETCS B BUJIE
1) 2K +S04* = K2SOq4
2) Cu?* + S042 + 2K* + 20H™ = Cu(OH)2d + K2S04
3) CuSO4 + 20H™ = Cu(OH)24 + SO4>
4) Cu** + 20H- = Cu(OH){
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 HCI04 paBHO
11 2)2 3)11 4) 13

4. Ins nonasienust ruaponusa xjaopuaa xpoma (11I) cnegyer

1) 106aBHUTH COJSHYIO KUCIIOTY

2) n00aBHUTH LIET0YD

3) pa3zbaBuUTBH pacTBOP BOMAOI

4) TOBBICUTH TEMIEPATYPY
5. B pas3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM U3 TUAPOCYIb(paTa KajlblUsi U BOJBI, CyMMa
KO3 QHUIIMEHTOB B ypaBHEHUU HEOOPATUMOM JMCCOLMAILIMN PACTBOPEHHOIO BEILIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBopuMOCTh OKcaiaTa cepeOpa pasha 3,27-107 r/ 100r H20. Omnpepenure mnpousBeneHUe
pactBopumoctu Ag2C204

1)510"2  2)1,16:10°® 3)10,7-10°¢ 4)2,31-10°8
7. MaccoBas 10J11 paCTBOPEHHOTI'O BEIIECTBA — 3TO OTHOLLIEHUE

1) wmacchl BemecTBa K Macce BOIbI

2) KOJM4YEeCTBA BEIIECTBA K 00bEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KoM4ecTBa BelecTBa K 00beMy pacTBOpa
8. K cnmabpiM sneKkTpoiMTaMm OTHOCUTCS ...

1) ruapokcua aMMOHUS

2) TUAPOKCHUJ Kaus

3) XJIOpUa KaabIIHs

4) MapraHIoBas KHCJI0Ta
9. U3BecTHO, 4TO BOJHBIE PAaCTBOPHI MHOTMX COJIEH MOTYT MMETH LIEIOYHYIO WM KHUCIYIO Cpeny.
[IpuuunHoOii 3TOTO ABIAETCA ...

1) osnexrponus coneit
2) JIUCTIPOITOPIIMOHUPOBAHKE COJIEH
3) TuapaTupoBaHUE COJECH
4) THaPONU3 COJei
10.3nauenue PH uncroii Bosel mpu 25°C cocTtaBnsieT
11 2)7 3)0 4) 10



Maruautoropckuii Texuuieckuii yuusepcurtet um. I'.M.HocoBa
JAucnepcHble CHCTEMBbI

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

Tect Nel

1.  Vkaxwure pazMepbl 4YaCTHUI] KOJJIOUTHBIX CUCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1l am g0 100 M

2. Kakue WHOHBI CIOCOOHBI BBI3BaTh KOAryJALUIO KOJIJIOWJA, YACTHIBI KOTOPOrO HMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT

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

4.  Muuena 3055 UIMECT CTPOCHHE: {[Fe(OH)s]m n Fe*" -(3n —x) CI'} x CI

KAaKOM 3JIEKTPOJIUT UTPAET POJIb MOHHOT'O cTaduiau3aTopa?
1)  xmopun xenesa (111)
2) Boja
3)  THAPOKCHI Kaus

5. Ilpu B3aumopmeiictBuu 20 mu 0,001H nutpata csunna (1) ¢ 10 mu 0,02H cynsdara xanus
oOpa3yercs 3016 cynbdara cBunna (I11). K xakomy anekTpoay HOMKHBI TepeMeniaThCsl YaCTUIIbI
JUCTIEPCHOM (a3bl MpH dEKTponIn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B nBe konObI HaUTO 10 SO MIT 307151 THIPOKCH A *kele3a. [Jisk Toro 4ToObI BBI3BATh KOATYIISIIIHEO
307151 ToTpeboBanock J00aBUTh: B mepBy0 — 5,3 Ma 1H pacTtBopa xnopuaa xanus; B APYTyHO —
18,7 mun 0,001H pactBopa ¢dochara nHaTpus. Berumcaure mopor Koarymasiud KakI0To
AIIEKTPOJIUTA.

OKHCAUTEIbHO-BOCCTAHOBHUTEIbHBIE npoueccChl

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

Tecr Ne 1

1. OKHCIHUTENB — 3TO aTOM, MOJIEKYJIa UK HOH, KOTOPBIH ...
1) yBenMuHMBAET CBOIO CTEIICHb OKUCICHUS
2) TPHUHUMAET SJIEKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. TIporiecc BOCCTaHOBICHUS MMEET MECTO B CIyYae, KOrja ...
1) He#TpasgbHBIC aTOMBI TPEBPAIIAIOTCS B TIOJIOKUTEIHHO-3aPSHKEHHBIC HOHBI
2) TOJIOKUTEIBHBIN 3apsi/] NOHA YMCHBIIIASTCS



3) OTpHLATENbHBIH 3apsi1 HOHA YBEITHYHBACTCS
3. U3 npencraBiaeHHbIX HUXE peakunii kK OBP nucnponopuroHnpoBaHus NpUHALJIEKHUT ...

1) S+ 2HNO3 = H2SO4 + 2NO
2) 2H>02 =2H,0 + O2
3) Mg+ S=MgS
4. K BOCCTaHOBHTEISIM OTHOCSITCS ...
1)  mertayuibl, BOAOPO, YIICPOI
2)  aKTHBHBIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOMAIIUECS B CPETHEH YaCTH TIEPHOANICCKOM CHCTEMBI
5. CterneHu OKUCIIEHUs KUCIOpO/ia a) B Bojie U 0) B MEPOKCH/IE BOJIOPOIa COOTBETCTBEHHO PABHBI . ..
1) a)-2;0)-2
2) a)—2;0)+2
3) a-20-1
6. Ilepmanranar kanusi B OBP, npoTekaroniux B KMUCJIOW cpelie, BOCCTAaHABIMBAETCS JI0 ...
1)  xatmona Mn?
2)  manraHat-uona MnO4?—
3)  oxcupaa maprania (1) MnO
7. B peakuum, npotekaromieii mo cxeme CrSz3 + KNO3z =2 KoCrOs + KSOs4 + NO okuciieHuo
MIOJIBEPTAIOTCS CIIEIYIOLINE FIIEMEHTHI ...
1) asorumcepa
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 KMNnO4 + HClouy, = ... paBHa
1) 30 2) 26 3) 35

3HeKTpOXI/IMI/I‘IECKI/Ie CHUCTEMBbI

B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHUCTEMBI»: IEpPBOE, BTOPOE M MATOE 3aJaHUA
olleHUBaIOTCs B 1 0asut; TpeThe U YeTBepToe 3a1anusi— B 1,5 Oaia; mecroe u cenpbmoe — B 2 Oasuia.

Tect Nel
1. DaexTpoaHBIN TOTEHIIMA ONIPEACTISIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenpeneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuyeckoro siementa Mg|IMgSOs||CuSOs|/Cu mpu craHmapTHBIX
YCIIOBUSX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpoaykThl 00pa3yroTcsl Ha KaToJIe IIPH AJIEKTPOJIM3E PacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) xucnopon
4. Ykaxute cyMMy KO3 GHUIIMEHTOB B ypaBHCHHUHU dJICKTpOIn3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8



5. Kakas W3 IpHUBEICHHBIX  OKUCIUTEIIBHO-BOCCTAHOBUTENBHBIX  PEAKIMHA  MPOTEKaeT
CaMOMPOM3BOJILHO B MPSIMOM HarpaBJICHUU?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSO4+ Na —...
4) HCI+Cu—...
6. Bbrunciure 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) 6,7-107
7. IlpuBemuTe CXEMBl OJIIEKTPOAHBIX MPOIECCOB U MOJEKYISIPHOE YpaBHEHHE pEaKIuH,
HPOTEKAIOUICH MPH AIEKTPOXUMHYECKOH KOPpO3uH raimbBaHonapsl Zn|Mg B CEpHOKHCION
cpexne. B orBete ykaxkure cymmy K03 (HUIIMEHTOB B MOJIEKYIIIPHOM YpaBHEHUH.
1) 6
2) 5
3) 4
4) 8

BaeayautopHas camocTosTelIbHAs paboTa 00ydJaromUXcsl OCYIISCTBISICTCS B BHUJC MU3YUCHUS

JUTEPATYpPhl TI0 COOTBETCTBYIOIEMY pasjieiy ¢ MpopaboTKOH Marepuana; opOpMIICHHS OTYETOB IO
71a00PaTOPHBIM padOTaM U BBITOJTHCHHS JOMAITHUX 3a/IaHUH.

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

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

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

3amaua Nel

Hns peakiun CHg ) + CO2 ) = 2 CO ) + 2 Hy () onpenenute BO3MOXXHOE HaIpaBJICHUE
CaMOTIPOU3BOIBHOTO TEYEHHs PEAKIMH TIPH CTAHAAPTHBIX yCIOBUAX U npu Temmeparype T = 927 °C,
€clii TeII0BOM 3(h(EeKT peaknu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEIAETCS
WIA TIOTJIOUIAETCS HSHEpPrus B XOjA€ peakiuu; O) MPUYMHY HaMIEHHOrO H3MEHEHHs SHTPOIUH.
PaccunraiiTe TeMiepaTypy Hadajia peakyH.

3amaua Ne2

Beraucnure temnooit addext peakunn: CaCz ) + 2 H2O) = Ca(OH)2 ) + C2Hz (1), moms3ysice
CTaHJAPTHBIMH TEIUIOTAMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEIJIOTHl BBIACTUTCS WU
MOTJIOTHTCS Tipu oOpazoBanmu 2,24 1 C2H,?

3amaua Ne3

[Io TepMOXMMHUYECKHMM  YpaBHEHHMsSIM  paccuMTaiTe  TemioBod  3¢ddexkTr  peakuuu:
Ho @ + CO2 ) = CO () + H2 O¢r. TepmoxuMuueckne ypaBHEHUS:

a) Ho) + %2 O2 () = H20 vy, AH = -241,9 x]JIx;

6)2CO ) + 020 =2 CO2 (1), AH = -566,2 ]I x.

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

B nomamHem 3amaHuu 1Mo TemMe «XHMMHYECKas KWHETHKa»: IepBas 3ajada oleHuBaeTcs B 1,5
Oamna; Bropast — B 0,5 Gaa; TpeThs, 4eTBepTast u nsaras — B 1 6a.



3amaua Nel
Peakuus mporekaer no ypaBHenuio: Oz ) ¥2 CO ¢y = 2 CO2 (. HauanbHble KOHUEHTpAIUU
pearupyromux BemiectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Mosb/1. Bo ckoabko pa3 H3MEHUTCS
CKOpOCTh MpsAMOW peakuuu, korga mnpopearupyeT 30% CO? Bo CkoIBKO pa3 U3MEHSTCS CKOPOCTH
MPUMOH ¥ 00paTHOM peaKiuu, €CIU YBEIHMYUTh JaBIICHUE B CHCTEME B JBa pasza?
3amaua Ne2
IIpu temmeparype 40 °C HekoTOpoe KOJMYECTBO BENIECTBA BCTYHAeT B peakiuio 3a 20MHH.
Paccuuraiite Bpems, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYNUT B PEAKIHIO NpU
temnepatype 200 °C, eciu TemmepaTypHbIii KO3(D(HUIMEHT CKOPOCTH PEakuy paBeH 2. Bo CKOIBKO
pa3 U3MEHUTCS MPU ITOM CKOPOCTh PeaKIuu?
3amaua Ne3
Haiinure HavanbHble KOHIICHTPALIMM UCXOJHBIX BEHIECTB U KOHCTAHTY PaBHOBECHS PEAKIUU:
Fe @y + H20 ) = FeO () + Hz (1), ecniu paBHOBeCHbIE KOHIIEHTPALIUU PEarupyromnux BEeIIeCTB PaBHBI:
[H20]=0,3moms/1, [H2] = 0,4 Moab/m1.
3amaua Ned
Hus peaknuonnoit cucremsl: CO ¢y + H20 ) = CO2 p + H2 )y HavanbHbIE KOHLEHTPALMH
paBusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/1. Onpeaenute KOHIEHTPAIIMU BCEX BELIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBEcHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHIIEHTpALlUU PEareHTOB KOHCTAHTHI PABHOBECHS CIICAYIOIIMX PEAKIIUA:
N2 + 3 Hagy) = 2 NH3(), AH =-92,2 xJIx;
COzr) + Cr) =2 COq), AH = +160,5 x/Ix;
COw + H20) = CO2 (1) + How), AH = -41,1 x]Ix.
VYkaxuTe HanpaBJICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU TOHMKEHUH
TEMIIEpPaTyphbl, €CIH JaBJCHHE IOCTOSHHO, O) MpU TOBBIIIEHUH MJaBICHHUS, €CIU TemIepaTypa
MMOCTOSIHHA.

Jlomamnee 3aganue Ne 3
no reme «PacTrBopb»

B nomamnem 3amanuum mo Teme «PacTBopeD»: TepBas, BTOpas, TpPeThs M TMATas 3a7auud
orieHuBaeTcs B 1 6amn; uerBepras u mecras — B 0,5 6aa.

3amaua Nel

B kakom o6beMe BobI cienyeT pactBoputh 1351 SNCly st mosmydenus 3M pacTBopa xjiopuaa
onoBa (I1) c mnotHocThIO p = 1,405 T/MN?

PaccuuraiiTe: a) MaccoByl OO0 BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJIEHTA; B) MOJISLIBHOCTD; T') TUTP; ) MOJBHYIO JIOJIO BEIECTBA B PACTBOPE.

3agaya Ne2

3akoHUNTE MOJICKYJIPHBIE W  HAIIMIIHUTE COKPAIICHHBIC HWOHHBIC YPAaBHCHUA peaKHI/Iﬁ
B3aMMOJICHCTBUS CIEAYIONIUX BEIIECTB:

HBr + NaOH —

AgNO3 + HoS —

MgCl; + KOH —

CaF; + HCI —

Sb(OH)3 + H2SOs —

Sb(OH)3 + NaOH —

3agaya Ne3

CocTaBbTe MO JABa MOJEKYJSPHBIX YPABHEHHSI pEaKIUN K CIESIYIOIIUM HOHHBIM:

Ba?* + CrOs*> — BaCrOq;

NHs" + OH — NH:OH;

ZnS + 2H" — Zn** + HS



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

3amaga NeS

Kakue u3 ciemyromux coseit moasepratorcs ruaponusy: NaSiOs. Cu(NOz)2. KBr? CocraBbte
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a cOOTBETCTBYromMX coneil. Kakoe 3Hauenue pH (<
Win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

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

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

B nomamaeM 3amanmu 1mo TeMe «OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC IPOILIECCHI»: IepBas
3a/ava orieHuBaercs B 1,5 6amna; Bropas — B 2,5 6aia; Tpetbst — B 1 6ai.

3amaya Nel
[Tonoepute k03(pPUIMEHTEI B YpaBHEHHSX OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIUH.

VYKaxuTe TUN KaXXI0N peaklvu.

PaccunTaiiTe SJIEKTPOABMKYIIYIO CHIY W OIPEACINTe HANpaBICHHE CaMOMPOU3BOJILHOIO
NPOTEKAHMs MEPBOM PEAKIMKM IPHU CTAHJAAPTHBIX YCIOBHUSX, HCIIOIB3Ys 3HAYCHHS OKHCIMTEIBHO-
BOCCTAHOBUTEIBHBIX [TOTEHI[UAIOB:

HJ + H3POs — J» + H3PO3 + H2O

HNO, — HNOs; + NO + H20

H[AuCls] + H20, + NaOH — Au + NaCl + Oz + H.O

NHsReOs + H» — Re + NHs + H20

KBrO — 02 + KBr

3amaga No2

CocraBbTe ypaBHEHHS OKHACIIUTEIBHO-BOCCTAHOBUTEILHBIX PEAKITHIA:

KMnO4 + NaNO2; + H20 —

NaCrOz + H202 + NaOH —

Bi(OH)3z + Na»S20s + NaOH —

Bi203 + C —

Mg + HNOs (pas5) —

3agaga Ne3

Jausl 7Be OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mMapel: KNO2, KNOs; u Pb(NO3)2, PbO-..
[Monp3ysich TabiMIEHl CTaHIAPTHBIX OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX ITOTEHIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakuuud B ykazanHoi cpeme (HNOs). Paccuwraiite 3HaueHue
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

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

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

3agauga Nel
CocraBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHUS OJEKTPOJHBIX TMPOIECCOB U  MOJEKYJISPHOE

ypaBHEHHE TOKOOOpa3yIoIlel peakiiy, MPOTEKAIoIe Mpu paboTe ralbBaHUYECKOTO DIIEMEHTA
Co/Co(NO3)2 // AI(NOgz)3/Al. Paccuunraiite DJIC (E) rampBaHHUECKOro 3JIEMEHTa MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIMAJ aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHICHTPAIIHIO
KaTHOHOB MeTajlyla B KaTOJHOM pacTBope, mnpu Kotopoil OJIC ranbBaHMUYECKOTO 3JIE€MEHTa
ymensiutes Ha 0,02B.



3amaga Ne2
IIpuBenure

CXCMBI

JJIEKTPOJHBIX IIPOLECCOB M MOJIEKYJSIPHBIE yYPAaBHEHUS PpEaKLul,

MPOTEKAIOIINX MPH AJIEKTPOXUMHUYECKON Koppo3uu ranbpBanomapsl Co/Ni: a) B kucimoii cpeze; 6) BO

BJIA’JKHOM BO3YXC.

OmnpenenuTe yObUTb MacChl aHOAA MPH KOPPO3UHM B KHCJIO# cpeae 3a 20 MHH, €CIIH CKOPOCTh
Koppo3uu cocraBuia 0,01 r/y.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHHS OJJIEKTPOJHBIX IIPOLIECCOB (AHOJ HHEPTHBIA) U
MOJIEKYJIIPHOE YPABHEHUE PEAKIUU, IPOUCXOIAILIEH TP SJIEKTPOIIU3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOa.
Bbruucnure QakTHueckoe KOJIMYECTBO METajlla, MOJYYCHHOTO Ha KaTOAE MPH DIIEKTPOJIU3e

Co(NO3)2, ecitu 3JIeKTPOIIH3 TPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia o Toky coctaBui 85%.
VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIIICHHS BBIX0JIa METAJIJIA 110 CPABHEHUIO C PACUETHBIM.

BapuanT nomamHei KOHTPOJbLHOH PadoThI

BAPHUAHT Ne 1

CHUCTEMA 3JIECMCHTOB
CTPOEHUE aTOMA

TEMA 3AJIAHUE
3aganme 1. OKOHYAHWE >IEKTPOHHON (GOPMYIHI ....65%6pY. Vkaxute
MOJIOKEHUE DJIEMEHTa B TEPUOAUYECKON CHCTEME: TepUuoi, TpYIIIy,
Tema 1. MOArpyMIy, Ha3BaTh 3MeMeHT. CoCcTaBbTE IEKTPOHHYIO (GOpMYIy aToma
IMepuoguueckas AJEMEHTA. YKaXHUTE 3JIEKTPOHHOE CEMEMCTBO, METAUl WM HEMETAJlI.

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

OTBEYAONINX CIIEYIONIeH YEKTPOHHOMH opmyie Sp°

Tema 2.
KuciaorHo-ocHoBHBIE
CBOJCTBA BelIeCTB

3aI[aHI/Ie. CocraBbTe YpaBHCHUA peaKHI/Iﬁ, IIpU NMMOMOIINU KOTOPBIX MOKHO
OCYHICCTBUTE CICAYIOIHNE MMPEBPALICHUA
Zn — Zn0O — ZnCl, — Zn(OH),—>Naz[Zn(OH)4]

3aganue 1. s peakmum FesOsx) + Hor = 3Fe0x) + HoOr) ompenenmre
BO3MOXKHOE HANpaBJICHHE CAMOIPOM3BOIBHOTO TEYCHHs PEAKIUU  TIPU
CTAaHJAPTHBIX YCIOBHSAX M Tpu Temmeparype t =1227°C, ecrnu TeruioBoit

Tema 3. a¢deKT 10 3aITaHHON TEMIIEPATYPhI HE U3MEHHTCH.
Xumuyeckast VKkakuTe: a) BBIACIISTCS WIA TOTIOMAeTCs SHEPrus B XOA€ PEaKiluu, 0)
TE€PMOAHUHAMHUKA MPUYMHY HAWJIEHHOTO W3MEHEHMs SHTpOIMH. Paccuuraiite Temmeparypy, npu
KOTOPOH YCTaHABIIMBAETCS PABHOBECHE U IPOUCXOIUT cMeHa 3HaKa AG.
3ananme 2. Bprucrure TerioBoit ekt peakumn 3FesOgk) + 8Alk) =
4AI0s3K) + 9Fek), TOMB3YySCh CTAHAAPTHBIMH SHTAIBITHAMUA OOpa3OBaHHs
pearupyroimx BeriectB (mpwiokeHne 3). CKOJIbKO TEIUIOTHI BBIICIHTCS
(mornotuTcst) pu 00pa30BaHUH BelliecTBa Fe B kommdectse 56 1?7
3aganue 1. TemneparypHblii kK03pduieHT peakuuu paseH 2,5. Kak
Tema 4. MU3MEHUTCS CKOPOCTh PEAKLUU: a) IPU MOBBIIMIEHUN TeMneparypsl oT 60
XuMH4yecKas 10 100°C; 6) npu oxJaxkaeHUH peakinoHHoU cmecH oT 50 o 30°C?
KHHETHKA H 3aganue 2. [{ns o6patumoii peakiun FesOsx) + Hary = 3FeO) + H20q
XHMHYecKoe 3alUIINATE BbIpaXKeHUE KOHCTaHThI paBHOBecHst AHC, xJlx =+ 69,8.
paBHOBecHe [TpenioxxuTe criocoObl yBeINYeHUsI KOHIIEHTPALIUH MTPOAYKTOB PEAKIIUH.

Tema S. PacTtBopbl

3apanme 1. B 180 M Boas! pactBopeno 20 r cynbhaTa MapraHua.
[Tomyuwcst pactBop mioTHOCTHIO 1,101 /M1, Beraucnure MomsipHyto,
HOPMAaJIbHYIO, MOJISUIBHYIO KOHLIEHTPALUUA U MacCOBYIO JOJIIO
PacTBOPEHHOI'O BELIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJIIPHBIE U HOHHO-MOJIEKYJISIPHBIE
ypaBHEHUS PEaKIMii B3aUMOICHCTBUS B PACTBOPAX MEKY:




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

NH4OH u MnCly; H2SO4 u Ba(OH):>.
3aganme 3. CocTaBbTE€ HMOHHO-MOJICKYJISIDHBIE M MOJICKYJISIPHBIE
ypaBHenus ruaponusa coneir Na2SiOs, SbCls, Rb2SOs. Kakoe 3nauenue
pH (>7, <7) uMer0T pacTBOPHI TUX COJICH?

Tema 6.
OKHCINTEIbHO-
BOCCTAHOBHUTEJLHEIE
CBOMCTBAa BelleCTB

3aganune. MeTo0M 3JEKTPOHHOTO OasiaHca Mmo0epuTe KO3 PHUIUEHTH B
YPaBHEHUSX, YKOKUTE OKUCIUTENh U BOCCTAHOBUTEIb, HAITUIINTE
AIIEKTPOHHBIE YPaBHEHUS MPOLIECCOB OKUCICHUS U BOCCTAHOBIICHUS
H3PO3 + KMnOg4 + H2SO4 = H3PO4 + MnSO4 + KoSO4 + H20

CuSO4 + H3PO2 + H20 = CuH + H3PO4 + H2SO4

Tema 7.
DIeKTPOXMMHUYECKUE
CHCTEMBI

3aganue 1. /{ns ranpBaHMYECKOTO 3JIEMEHTa, 00Pa30BaHHOTO
TUTACTUHAMU U3 METAJJIOB

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

A™ =0,01 u B™ =0,05

1) cocraBbTE CXEMy rajibBAHUYECKOTO DJICMEHTA;

2) HAIUIIUTE YPaBHEHUS 3JEKTPOIHBIX MPOIECCOB U TOKOOOPA3yOIIei
peaKIuu;

3)  paccuuTaiiTe 3JeKTPOABIKYIIYIO CHITY FaJIbBAHUYECKOTO JICMEHTA.
3aganue 2. CocTtaBbTe ypaBHEHUS 3JIEKTPOJIHBIX IPOLECCOB (aHO[
WHEPTHBIN) U MOJIEKYJIIPHOE YPaBHEHUE PEAKIINH, TPOXOIAIICH Mpu
AIIEKTPOJIM3E pacIliaBa WK pacTBopa aiekrponuta pacmias CaClz .
Brruncnute Maccy MeTasuia BELICTUBIIETOCS HAa KaToOAe, €CIu
AJIEKTPOJIN3 MPOBO WM TipH cuiie Toka A =10,0. B TeueHue BpeMern = 2,5
4.Brixon mertamia no Toky Bt cocraBun  98%.

3aganue 3. CocraBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOIIECCOB U
MOJIEKYJISIPHOE YPaBHEHHE PEaKIUU, MPOTEKAIOIICH MPH
AIIEKTPOXUMHUYECKON KOPpO3UH rasibBaHonapel: Pb - Sn

a) B KUCIIOH cpefe;

0) B aTMoc(epe BIaXXHOTO BO3/1yXa.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «XuMHYecKas TePMOANHAMHUKA»

Sk~ wdE

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

Buytpennss sneprus. Padora. Terutora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNUA KaK (GYHKLUSA COCTOSHUS CUCTEMbI. DHTANbIINSA 00pa30BaHMs BEIIECTBA.
TermoBoit >pdextT xumuueckoil peakiuu. @DakToOpbl, BIMSIIOINIME Ha TEIIOBON

XUMHUYECKON peaKIuH.
7 Tepmoxumus. 3akoH ['ecca.
8.  CneacrtBus u3 3akoHa ['ecca.
9.  DHrpomnus kKak GYHKINS COCTOSHUS CHCTEMBI.
10. Bropoii 3aKOH TepPMOAMHAMUKH.
11. Tperuii 3aK0H TEPMOTUHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMONpOU3BOIBHOTO POTEKAHUS XUMHUYECKUX PEAKIIHH.

KOHTpOJII)Hble BOIIPOCKHI IO TEME «XuMHuUyeckass KHHETHKA»

™=

Xumudeckass KHHETHKA. CKOpOCTB XHUMHYISCKOMN pP€aKru U METOJBI €€ PECTYJIUPOBAHUSA.
Brusaue KOHICHTpAIMKU HAa CKOPOCTH XUMHYECKOM pCaknuun (3aKOH HeﬁCTBYIOHIHX MaCC).

3.  BumsHue Temmepatypsl Ha CKOPOCTh XUMHYECKoU peakiuu. [IpaBmio Bant — [N'odda.

¢ ekt
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Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUM. Y paBHEHHE AppeHuyca.

Teopust nepexogHOTO KOMIUIEKCA. DHEPreTUYEeCcKas Juarpamma.
KpuBas MaxkcBemia — bonsiimana. DHepreTuueckuii 6apnep.
Karanutruueckue cucTeMsl.

Biistnue xaranusaropa Ha CKOPOCTh XMMUYECKON PEaKLUU.
["'oMOreHHbIi ¥ TeTepOreHHbI KaTaaus.

KonebarenbHble peakuuu.

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

Cwmemenne xumudeckoro pasHoBecus. [Ipunnun Jle-Illarense.
BiusHne KOHIIEHTpALMK, JABJICHUS U TEMIIEPATYyPHhI.

®a30BbIE pABHOBECHS.

@dazoBble AMarpaMMsbl J1J11 OAHOKOMIIOHEHTHBIX CHCTEM.

KonTpoJibHbie Bonpockl 1o Teme «PacTtBopb»

[lonsiTue pactBopa. PactBopuMocTs BeniecTBa. PactBopuMocTs rasa.

PactBopsl. CrocoObl BBIpaKEHHSI KOHIICHTPALIMM PAcTBOPOB (MaccoBas JIOJIsA, MOJISApHAs
KOHIIEHTpAIUs1, MOJISIPHAs KOHIIEHTPALKs SKBUBAJIEHTa, MOJIbHAS JIOJIS, TUT).

Konnurarueasle cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

3axonbl Payns: I (Tonometpuueckuit) u Il (30ymnnockonuueckuit ¥ KPHOCKOMUYECKUiN).

OcmMmoc. Ocmotrueckoe napieHrne. CxemMa 0CMOMETpA.

KuciioTHO-0CHOBHBIE B3aMMOJICHCTBHS BEIECTB.

WNonnasi Teopust KUCIOT U OCHOBaHHMM Appenuyca. OCHOBHBIC TOHSTHS U TOJIOKCHUS TCOPUU
Appennyca.

Hucconmanus KUCJIOT, OCHOBAaHMW M COJEH C TOYKM 3PEHHS HMOHHOW TEOopuu AppeHuyca
(mpumepsr).

Crenens aucconuanuu. CUIbHBIC U CIa0bIE DIEKTPOIUTHI.

Jucconmarus cnadbix 2MeKTpoauToB. KoHCTaHTa AMCCOIUAIIIH.

3akoH pa3basnenus OcTBanb/a.

Peakinu moHHOTO 0OMEHA MEX]y AJIEKTPOJIUTaMU (Ha MpUMeEpe peakiuii oOpazoBaHus c1aboro
AJIEKTPOJIUTA, OCAJIKA U Ta3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

HonHoe npousseneHne BoAbl. BOTOPOIHBIN U THAPOKCUIIBLHBIN MOKa3aTeu.

I'maponus couneii. Tunel rugponnsa conen.

KonnuecTBeHHBIE XapaKTEPUCTUKH MPOIIECcca THIPOIHU3a.

@akTOpHl, BIUSIOIIME HA IPOLIECC TUAPOIU3A.

KOHTpOJILHLIe BOIIPOCHI 11O TEME «I[ncnepcm,le CHCTEMBD»

I'ereporennsie cMecH. JlucniepcHbIe CUCTEMBI.
HucnepcHocts. Knaccudukanuu AucrepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguiisHbie 1 1M0(OOHBIE KOJIOUIBI.
Crioco0b! nostyueHus KOJUIOUIHBIX PaCTBOPOB.

CrpoeHre KOJTOUTHBIX YaCTHLL.

IIpaBuno dasuca — [leckona.

Y CTONYMBOCTD KOJMIOUAHBIX cucTeM. CTaOMIIN3aTOPBhI.
Koarymsiuust nuo@uiibHbIX U JIHOGOOHBIX KOJTOUIOB.
CenumeHTanus KOJIOUIOB.

Koarynmsanust KoJTOMAHBIX paCTBOPOB JIEKTPOIUTAMMU.
[TpaBuno Hlynsue — [Napau. Koarynaupyromas ciocoOHOCTb.
OnTuyeckre cBONCTBA KOJIJIOUIHBIX PACTBOPOB.
DNEeKTpUYECKHE CBOICTBA KOJUIOUIHBIX PACTBOPOB.
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KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHI.
OKHCIUTENIbHO-BOCCTAHOBUTEIHLHBIE CBOWCTBA BEIIECTB.

Baxxueilye oKuciIuTe I 1 BOCCTAHOBUTEIH.

Tumbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKUid (IpUMEPHI).
OKHCITUTENIbHO-BOCCTAHOBUTEBHBIN MOTEHIIUAI.

VYpaBuenue HepHcra.

CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.
Hanpapnenue OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DIeKTPOXUMHUYECKHE CUCTEMbI»

DnekTpoxumMmudeckue cuctembl. Kimaccudukanus 31eKTpOXUMUYECKIX MTPOIECCOB.
DNIEKTPOXUMHUYECKHE MTPOLECCHI, IPOTEKAIOIUE HAa IPAHULIE Pa3/iesia «MEeTallll — pacTBOP».
INanpBannveckuii 35memMeHT Jdanusmsa — SIkoowu.

DNEeKTPOABUKYIIAsl CUJIa TaJbBAHUYECKOIO AJIEMEHTA.

N3mepeHne BIEKTPOAHBIX MMOTEHUMANIOB. Psn  CTaHAAPTHBIX 3JEKTPOJIHBIX MOTEHIUAJIOB.
CBolicTBa METAJIJIOB B COOTBETCTBUHU C UX ITOJIOXKEHUEM B PSIly HANIPSIKEHUM.

Ypasuenue Hepucra.

DJEeKTPOIN3 pacIljIaBoB U pacTBOpoB. KaTtoaHble 1 aHOAHbBIE TIPOIIECCHI.

O6benunenHsbiit 3akon @apazest. Berxos mo Toky.

Koppo3zus meramios. Knaccudukanms KOppo3nOHHBIX MPOLIECCOB.

Xumuueckasi KOpposusi.

DNEeKTpOXUMHUUECKass KOppo3usl. AHOAHOE OKHUCIIEHHE MeTajlla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCITTUTES.

[Tpumepsl KOPPO3UU B KUCIIOH cpefie U aTMOCHEPHON KOPPO3HUH.

CKopocTh KOppO3UH.

3amuTa METauioB OT KOPPO3HUH.

3alUTHBIE TOKPBITHS.

DNIEKTPOXUMHUYECKHE CIIOCOOBI 3aLIUTHI OT KOPPO3UU METAIIIOB.

XVMMHYECKNE UCTOYHHUKH TOKA. |'albBaHUYECKHM 2IIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XVMMHYECKNE UCTOYHUKH TOKA. TOIIMBHBIE DIIEMEHTHI.

7. OueHOYHBIE CPEACTBA AJIsl POBEACHUs IPOMEKYTOYHOM aTTeCTANMHI
[IpomexyTouHas  aTTecTalds UMEET  LEJIbI0  ONPENEIUTh  CTENEeHb  JOCTHKEHUS

3aIlJTaHUPOBAHHBIX PE3YJILTATOB O6y‘{eHI/I$I MO JUCIUIIIIMHE 3a OHpC,[[CJ'IGHHHfI nepunon 06y"IeHI/I}I.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHHUs] M OLICHOYHBbIC CPEACTBA AJsl NPOBeICHHS

NMPOMEKYTOYHOM aTTeCTALMH:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-4

TOTOBHOCTBLIO COUYCTATh TCOPHIO U NPAKTUKY JJIA pCIICHUA MHKCHCPHBIX 3a1a4

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
[IOJIOXKEHUS U 3aKOHBL;

- COBpPEMEHHBIEC HaIpaBJICHUS
Pa3BUTHS HAYYHBIX TCOPUH;

- METOJBl  TEOPETHYECKOI0 M
IKCIIEPUMEHTAIHLHOTO HUCCIICIOBAHUS
B 00JIACTH XUMHU

Ilepeuens meopemuueckux 6onpocos:

1. OcHOBBl XUMHUYECKOH TEPMOAMHAMUKHU: CHCTEMA, TEPMOAMHAMMUYECKHE MapaMeTpbl
CUCTEMBI, PYHKLIUU COCTOSIHUS cucTeMbl. [1epBblil 3aKOH TEpMOIUHAMUKH.

2. DHepreTuKa XMMHYECKHX IPOIIECCOB.

3. Ouranbnus. 3akoH ['ecca u cnencTBus U3 Hero.

4. Outponus. YpaBHeHnue bonpiimana. Bropoii u TpeTuil 3akoHbl TEPMOAMHAMUKH.

5. Dueprus ['u66ca. HanpaBieHus XUMHUYECKUX ITPOLIECCOB.

6. Xumnueckas kuHeTHKa. CKOpOCTh XMMHUYECKOW peakuuu. CpenHsis U UCTHHHAsS CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

7. CKOpPOCTb peaklliy U METObI €€ peryIupoBaHUsl.

8. Bnusnue Temneparypsl Ha ckopocTh peakuuu. [Ipasuno Bant-T'odda.

9. DHeprus akTUBaIMU. AKTHBUPOBAHHBIM KOMIUICKC. Y paBHEHUE AppeHHYyCa.

10. KaTtanuzaTopsl ¥ KaTaJIUTHYECKUE CUCTEMBI. [ OMOTe€HHBIN KaTajus.

11. Karanuzatopbl U KaTaJIUTUYECKHUE CUCTEMBI. [ eTepOoreHHbIi KaTanus.

12. Xumnueckoe paBHoBecre. KoHCTaHTa XUMHUYECKOTO paBHOBECHSL.

13. Cmemenue xumudeckoro paBHoBecus. [Ipunmmm Jle laTemnse.

14. PactBopbl. CiocoOb! BbIpaskeHHsI KOHLEHTPAIUK PacTBOPOB.

15. PactBopsb! 2nekTpoauToB. CTeneHb U KOHCTAHTa 3JEKTPOIUTUYECKON TUCCOIMalnu. 3aKoH
pa36asnenus OcTBaibaa.

16. Inccoumanst KUCIOT, OCHOBAHHM, CoJeil. AM(OTEpHBIE JIEKTPOJIUTHL.

17. PactBopumocts. IlpousBeneHue pacTBOpUMOCTH. YCJIOBHE O0Opa3oBaHMsS U PACTBOPEHHUs
OCaJIKOB.

18. uccoumanus Boasl. MoHHOe mpou3sBeneHue Boasl. pH.

19. T'uapomnus coneii. CTeNeHh U KOHCTaHTA THAPOJTU3A.

20. ducnepcuble cuctembl. Kimaccudukarus. JInopunsHble 1 110(GOOHBIE KOJUIOUIBI.

21. CtpoeHue KOJUTOUTHBIX YacTHII.

22. Koarynsiusi KOJUIOMIHBIX pacCTBOPOB.

23. OKHCIUTEBHO-BOCCTAHOBHUTEIBHBIE CBOMCTBa BemecTB. Kiaccudukanus OKHCIHTEIHHO-
BOCCTAHOBUTENIbHBIX PEAKIUH.
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24. DnekTpoXuMHYEeCKue CUCTEMBI. 3akoHbl Dapanes. DIeKTpOoaHBINA MTOTEHITHUAI.
25. I'anpBannveckuii anemMeHT Jlanuaisa SIkoOu.
26. DIEKTPOXUMHYECKUE CUCTEMBI: SJIEKTPOJIN3 paciuiaBoB. [IpuMeHeHue 31eKTpoIin3a.
27. DnekTposin3. AHOIHBIA U KaTOHBIA MPOIECCHI IPH AIEKTPOJIU3e pacTBopoB. [IpumeHenue
AEKTPOJIN3A.
28. Kopposus. Buabl koppo3un. CriocoObl 3alIUTH METAIJIOB OT KOPPO3HH.
YMeTb - pemaThb  pacyeTHbIE  3aJa4M Ilpumepnvle npakmuueckue 3a0anusn:
MIPUMEHUTEITEHO K MaTepuany 1. HammcaTth 3JIEKTPOHHBIE YPAaBHEHHS JJIEKTPOIHBIX IMPOIECCOB, YpPaBHEHHUE CyMMapHOU
MIPOTrPaMMBl; TOKOOOpa3yroleil peakuuu, BeIYUCIUTh, DJ[C ralbBaHMYECKOTO 3JEMEHTa, €CIM KOHILEHTpPalUuu
- IPOTHO3MPOBATH  BO3MOXHOCTH | HOHOB MeTa/mioB paBHbL: [AlI¥*]=0,001 momns/1, [C0%**]1=0,1 Momns/m.
MPOTEKAHUS CaMOTIPOU3BOJIbHBIX 2. Hanncath MOHHBIE U MOJIEKYJSpHBIE YpaBHEHUS peakuuii ruaponusa coieit: KsPOs; NaxSOs;
MIPOIIECCOB B paznuunsbix | ZnCly.

XUMUYECKUX CUCTEMAX;
- COYeTaTh TEOPHUIO U NMPAKTUKY AJIA
peLICHUSA NHKEHEPHBIX 3aa4

3. 3aKOHYUTH YpaBHEHHs peaKLUii, HAMKCAB UX B MOJIEKYJISPHOU U MOHHOM opmax:
Al(OH)3 + NaOH —, K>,CO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBopa ruapokcuaa xanbius conepxkurcsa 478,8 v Ca(OH),. IlnotHOCTs pacTBOpa
1,14 r/mn. Paccuuraiite: o(Ca(OH)2); Cm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHS OKACIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIAN:

K2Cr207 + FeSO4 + H2SO4 — , KMnO4 + NaSO3 + H20 —.

6. Hanucarp DSJEKTPOHHBIE YpaBHEHHUs JJIEKTPOJHBIX IIPOLIECCOB, YpPaBHEHHE CYMMapHOU
TOKOOOpasyromei peakuuu, BeIYUCIUTh DJ{C raapbBaHUUYECKOTO AJIEMEHTa, €CIU KOHIICHTPAIMH
MIOHOB MeTa/IoB paBHsl: [Mn?*]=0,01 moms/1, [Au®*]=0,1 Moms/m.

7. 3aKOHYUTH YpaBHEHUsI peaklUii, HaKMCcaB UX B MOJIEKYJSIPHOW U MOHHOM popmax:

NH4OH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + Na2SO4 —.

8. Hamucath ypaBHEHHs peakiuii ruapoin3a B MosieKyasipHoM U noHHOM Buje: Alx(SO4)3, KCI,
Na2SO:s.

9. Hammcars 53JIEKTPOHHBIE YPAaBHEHMs DJIEKTPOIAHBIX ITPOLIECCOB, YPABHEHUE CyMMapHOU
TOKOOOpa3yromei peakuuu, BeIMUCIUTh D/IC raqpBaHHYECKOro 3JIEMEHTA, €CIIM KOHIEHTpaluu
FIOHOB METaJlIoB paBHEL: [ZNn?*]=0,01 momns/m, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunust Maccoit 36,4 r pacrBopuiu B 100 r Bojsl. [II0THOCTH MOTYy4EHHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) u N (H20); T.

11. Hanmcarb 3I€KTpOHHBIE YPaBHEHHs D3JIEKTPOJHBIX IPOLECCOB, YPAaBHEHHE CYyMMAapHOU
TOKOOOpasyromel peaknuu, BeMUCIuTh JJC ranpbBaHUYECKOTO JIEMEHTA, €CIM KOHIICHTPAIUH
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MIOHOB MeTalIoB paBHbL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Mos/1.

12. 3aKOHYUTH YpaBHEHHUS PEAKLUH, HAIIUCAB UX B MOJIEKYJISIPHOM U MIOHHOM BH/JIE:
MnS + H2SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOJUHAMUYECKYIO BO3MOXKHOCTh TMpoTekanus peakuuu CaOg) + 2 Cy) =
= CaCy () + CO), AHr = 460 kIx mpu cTaHIapTHBIX yCiIOBUsAX. PaccunTaiiTe TemnepaTypy Hadasia
peakiuu, ecmu  S(Ca0)=38 [Ix/monsK; S(C)=6 [Ix/monsK; S(CaCy)= 70 Jx/Mons-K;
S(CO)=197 dx/monn-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI:

KMnOs + NaNO> + H2SO4 —, Cr2(SO4)3 + Br2 + NaOH —.

15. Omnpenenure TEPMOAMHAMUYECKYIO BO3MOXKHOCTh mpoTekanus peakuuu 2 Clo ) + 2 HoOq
=4 HCly) + O2 (), AHr = 115,6 x/[)x mipu CTaHIApPTHBIX YCIOBHsAX. Paccumraiite Temmepatypy
navana peakuuu, eciau S(Cl2)=223 Jx/monb-K; S(H20)=189 JIxx/mons K; S(HCl)= 187 Ix/mons-K;
S(02)=205 JTxx/momas-K.

16. Haniucath ypaBHEHUsI peakiuii ruiposin3a B MosiekyisipuoM u noHaoM Bujzie: CrClz, NaNOg,
K2COs.

17. CocTaBbTe ypaBHEHHUSI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINNA:

K2Cr207 + NaxSO3z + HaSO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHast peakuus NpoTekaeT Mo ypaBHeHHIO Hz ¢ + 2 ¢ = 2 Hly). Hauampnas
KOHIIEHTpauust Bogopoaa 2,1 monw/n, nona 1,5 monb/a. Bo ckolbko pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 mn Boasl pactBopuin 160 T xnopuna sxenesa (I1I). [I1oTHOCTH MONTy4eHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cwm; Co; Cm; N(FeCls) u N (H20); T.

20. Omnpenenure TEPMOJUHAMUYECKYIO BO3MOXHOCTb NMpoTeKaHus peakiuu CSy ) +3 Oxn=
=CO2 (n + 2 SOz (1), AHy = -1075 /I mpu cTaHAApTHBIX ycloBHsX. PaccuuTaiiTe Temmneparypy
navana peakuuu, eciu S(CS2)=151 Jx/monb-K; S(02)=205 Tx/mons K; S(CO2)= 213 JIx/monb K;
S(S02)=248 JTrx/monb-K.

21. Peaknusa uaer mo ypaBHeHHIo: 2 Hx ) + S2 ) = 2 HoS(y. HavanpHas KOHIICHTpaIus
BOJIOpOJIa 2 MOJIB/J, cepsl 1,5 Monb/n1. OnpenenuTe BO CKOJIBKO pa3 M3MEHUTCS CKOPOCTh PEAKLIUHU K
MOMEHTY, Koraa npopearupyet 0,7 Mob/1 Bogopoaa?

22. Onpenenure TEPMOJAUHAMHYECKYIO BO3MOXKHOCTh MPOTEKaHUs peakuuu 2 ZnS ) + 3 Oz =
=2 2Zn0 ) + 2 SOz (), AHr = -890 x>k mpu cTaHAapTHHIX YCIOBUSX. Paccumraiite Temmneparypy
Havana peakiuu, eciu S(ZnS)=58 Jx/moinb K; S(02)=205 Jx/monb-K; S(ZnO)= 44 /Mo K;
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S(S02)=248 JTxx/moab-K.

23. HavanbHbIe KOHIIEHTPAIIMU UCXOAHBIX BemecTB B peakiuu: 2 SO () + Oz ) = 2 SO3 () ObLIH
paBHsbl 1,8 Mosib/1 SOz u 2,4 moib/11 O2. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKII K MOMEHTY,
koraa npopearupyet 0,8 mosn/in SO2?

24. B pactBope oprodochopHori kuciotrel macco 1200 r m tuotHocThiO 1,153 T1/MN
coaepxutcs 312 r HsPOas. Paccuuraiite: w(H3PO4); Cvm; Cox; Cm; N(H3PO4) u N (H20); T.

Brnaners - HaBbIKAMU MPUMEHEHUS OCHOBHBIX Ilpumepnsle npakmuyeckue 3a0anusn:

XAMHYECKHAX 3aKOHOB B
podecCHoHaAIbHOM IeATSIIBHOCTH;

- MPAKTUICCKUMH HaBLIKaMU
TEOPETUYECKOIO u
AKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS
B 00JIACTH XUMUHU

1. dnst peakuuu CHy ) + CO2 ) = 2 CO () + 2 Ha () onipeaenute BO3MOKHOE HApaBIICHHUE
CaMOIPOM3BOJILHOTO TEYEHMs PEAKLUUU IPH CTaHJApTHBIX YCIOBMSX M Ipu  Temmeparype T
=927°C, eciu TennoBo# YQQPEKT peakImy 10 3aJaHHOH TeMIepaTyphl He M3MEHHUTCS. YKaKHUTE: a)
BBIJICJIACTCSl WIIM TIOTJIOLIAETCS SHEpPrus B XOJ€ peakuuu; 0) NpUUMHY HaWJEHHOTO W3MEHEHUs
sHTponuu. Paccunraiite TemnepaTypy Hadajaa peakiuu.

2. BolpaszuTe uepe3 KOHLEHTpAlMU PEareHTOB KOHCTAHThl PAaBHOBECHUS CIIEAYIOIIUX peaKIi
N2y + 3 Hae) = 2 NH3p, AH = -92,2 k/[x. Ykaxkute HampaBlieHHE CMEHICHUS XUMHUYECKOTO
pPaBHOBECHsI 3THX PEaKLUi: a) NpU MOHMKEHUH TeMIIepaTyphl, €ClIU JaBJIeHUE MOCTOSHHO; 0) Ipu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpAaTypa MOCTOSHHA.

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

4. Kakuwe w3 cnenyromux coneit noasepratorcs ruaponusy: NazSiOs. Cu(NOs).. KBr?
CocraBbTe MOHHBIE M MOJIEKYJSIPHBIE YPAaBHEHMsI THAPOJIM3a COOTBETCTBYIOIIMX cojeil. Kaxoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX COJIei?

5. 3onb runpokcuaa Maraus nonaydeH myrem cMmemmBanus 0,02 1 0,011. pactBopa MgClz u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsj 4acTHI] MOJYYEHHOTO 30JI1 U HaIMIIUTE
(bopMyTy €ero MUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIKYILYIO CHIIy U ONPEIEINTE HalpaBICHUE CaMOIPOU3BOJIBHOTO
MPOTEKaHUs pEeakUuu TMpU CTAHJAPTHBIX YCIOBUSAX, MHCIONb3yd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTaHOBUTENBHBIX MoTeHuuanoB HJ + H3POs — J2 + H3PO3 + H20.

7. TlpuBeaute cxeMbl 3JEKTPOAHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHUS peaklui,
NPOTEKAIOIINX NPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXXHOM Bozayxe. Ompenenure yObUIb Macchl aHOAA MPU KOPPO3UU B KUCION cpene 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctauia 0,01 /4.

8. CocTaBbTe NEKTPOHHO-MOHHBIE YPAaBHEHHMsI SJICKTPOJHBIX MPOIIECCOB (aHOA UHEPTHBIN) U
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MOJIEKYJISIPHOE YpaBHEHHE PEaKIuu, MPOUCXOAAIIEH npu anekTpoiuse pactBopa CoSOs,
Beruucnute pakTryeckoe KOJTMUECTBO METala, OJydeHHOTO Ha KaTo e TPH 3JIEKTPOIN3E
Co(NO3)2, eciu 37eKTPOIIH3 POBOAMIM B TedeHuH 1 4. Beixoa Metasia mo Toky coctaBui 85%.
YkaxuTe BO3MOKHbIC MPUUMHBI YMEHBIIIEHUS BBIX0/Ia METaJIIa 110 CPABHEHUIO C PACUECTHBIM.




0) Ilopsaiok nMpoBeaeHUsI MPOMEKYTOUHON ATTECTAUM, MOKA3ATeJ I U KPUTEPHUH OLlCHUBAHUS:

[IpomexyTouHas arrecTanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHYECKHE BOMPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOGHHS OOYYaIOUIMMHUCS 3HAHWM, W TPAKTUYECKUE 3aJaHus,
BBISBJISIIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHU U BIaICHUH, IPOBOIUTCS B (pOpME IK3aMEHa.

DK3aMeH N0 JaHHOW JUCHUIUIMHE TPOBOJAUTCS B YCTHON (pOpMeE MO SK3aMEHAI[MOHHBIM OUJIeTaM,
KKl U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOMPOCA M OHO MPAKTHUECKOE 3aJaHHe.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA.

— Ha OLEHKY «OTJIU4YHO» (5 OamnoB) — oOydalomuics JEMOHCTPUPYET BBICOKHII YpPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHI[MI1, BCECTOPOHHEE, CUCTEMATUYECKOe U IIyOOKOe 3HAHUE Y4eOHOTO
MaTtepuaia, CBOOOJHO BBIMOJNHSACT MPAKTHYECKHE 3aJaHusi, CBOOOJHO ONEpUPYET 3HAHHIMH,
YMEHUSIMH, IPUMEHSIET UX B CUTYAIIUsIX MOBBIIIEHHON CIOKHOCTH.

— Ha OIEHKY «Xxopomo» (4 Oamra) — oOydJalImUKCS JIEMOHCTPUPYET CpPEAHHH YpPOBCHD
c(OPMUPOBAHHOCTH KOMIICTCHIIMI: OCHOBHBIE€ 3HAaHUS, YMEHHUS OCBOCHBI, HO JOIYyCKAalOTCs
HE3HAYUTENIbHBIE OIIMOKH, HETOYHOCTH, 3aTPyIHEHHS NPH AaHATUTHUYECKUX ONepalusx, NepeHoce
3HAHUW U YMEHUU Ha HOBbIE, HECTAH/IaPTHBIC CUTYAIUU.

— Ha OLIEHKY «y/0BJIETBOPHUTEJBHO» (3 Oaiia) — o0yyaromuiicst 1eMOHCTPUPYET MOPOrOBbIN YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETCHIIUNA: B XOJ€ KOHTPOJIbHBIX MEPONPUSATHI AOMYCKAIOTCA OIIMOKH,
MIPOSIBIIICTCS. OTCYTCTBUE OTHCIBHBIX 3HAHWW, YMEHUH, HABBIKOB, OOYYAIONIMICS HWCIBITHIBACT
3HAYUTENIbHBIE 3aTPYIHEHUS MPU ONEPUPOBAHUU 3HAHHUSIMH U YMEHHUSMHU IPHU UX MEPEHOCE HAa HOBBIC
CUTYyallUH.

— Ha OLIEHKY «HeyI0BJIeTBOPUTEILHO» (2 6amia) — oOyJaromuiics 1eMOHCTpUPYET 3HaHUS He Oolee
20% TeopeTHYecKOro Mmarepuana, JONYCKaeT CYIIECTBEHHbIE OIIMOKM, HE MOXET I10Ka3aTb
MHTEJUIEKTYalIbHbIE HABBIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OICHKY «HEY/JOBJIETBOPUTEJbHO» (1 0amr) — oOydJarommiics HE MOXKET TMOKa3aTh 3HAHUS HA
YPOBHE BOCIIPOU3BEACHUA U OOBSICHEHUsS HHPOpPMAIMU, HE MOXKET MOKa3aTh HHTEJUICKTyalbHbIC
HABBIKU PEIICHUS MPOCTHIX 3a/1ad.

8. YueOHO-MeTOANYECKOE U HH(POPMAIIMOHHOE 0DecTieYeHUe TN CIUTIIHHbI

a) OcHoBHas JqUTEpaTypa:

1. OcuoBbl xumuu: yueOnuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUL] UTHOPA-M, 2014.-
560c.: - (Bwicmee oOpasoBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mata oOpamenus: 14.10.2019). - Tekcr:
JJIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yue6noe nocobue / JI. I'. Konsna, JI. T'. Tapactok ; MI'TVY. -
Maruurtoropck : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (mata oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 2JIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

0) /lomoJiHUTe IbHAA JIUTEpaTypa:

1. Mensuuk, H. JI. PactBops! : mpaktukym / H. JI. Menguuk, 3. P. Mymiuna, O. A.
MumypuHa ; MarHuToropckuid roc. texuuueckuii yu-T uM. I'. . HocoBa. - Marnurtoropck : MI'TY
mm. I'. WM. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ turym odkpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara ob6pamienus: 14.05.2020). - MakpooOBeKT. - TEKCT : AIEKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.

2. Mensuuk, H. JI. Tucnepcusie cuctemsl : npaktukyM / H. JI. Mensuuk, 2. P. Mynnuna,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yH-T uM. I'. 1. HocoBa. - Marauroropck :
MI'TY wum. T. M. HocoBa, 2019. - 1 CD-ROM. - 3arn. ¢ Tturyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AIEKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.
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3. Komsma, JI. I'. OxucnuTeabHO-BOCCTAHOBUTENbHBIE peakiuu. OCHOBBI JJICKTPOXUMHUU :
yuebnoe nocodue / JI. I'. Konsina, O. P. Mymnuna ; MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2015. -58 c. :
Wi., TalJI. URL
https /Imagtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show dcatalogues/1/1121163/1
147 .pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooObeKT. - TEKCT : AIEKTPOHHBIN. -
Nmeercs nedaTHplil aHAJIOT.

4, Mumypuna, O. A. Xumuueckas kuHeTHKa. COCTOSIHUE XMMHYECKOTO PAaBHOBECHUS :
npaktukym / O. A. Mumypuna, 3. P. Mymuna, O. B. Epmioa ; MarHUTOrOpcKuit roc. TEXHHYECKHMA
yH-T uM. ['. . Hocoma. - Marautoropck : MI'TY um. I'. 1. HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show—dcataloques/1/1530464/3
851.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AIEKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.

B) MeToanueckue yKa3zaHusi:

1. Mumypuna, O.A. DHeprervka XHMHUYECKUX IPOIECCOB: METOJWYECKUE YKa3aHUA K
na0opaTopHbIM paboTaM MO JUCHMIUIMHE «XHUMHA» A8 0O0yYarolMXcs BCEX HalpaBiIeHUN
MOJITOTOBKH U CHEIHAIbHOCTEH JHEBHOU (popmbl 00yuenus / O.A. Mumrypuaa; MarHUTOTOpPCKHiA TOC.
texHnyeckul yH-T uM. I'. Y. HocoBa. — Marnutoropck : MI'TY um. I'. K. Hocoga, 2016. — 11 c. —
Tekcr : HenmocpeICTBEHHBIMN.

2. Komanma, JLI. Xwumunyeckas TepMOAMHAMUKA:  METOAMYECKME  YKa3aHUSA UL
CaMOCTOSITENIbHOM paboThl MO JUCHUIUIMHE «XUMHUSA» Uil O0OyYaroIIMXCs BCEX HaIpaBJICHUMN
MOATOTOBKU U creuuaibHocTedt Bcex ¢dopm oOyuenus / JL.I. Komsma; Marnutoropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. 1. HocoBa, 2020. — 18 c. —
TekcT : HenocpeACTBEHHBIN.

3. Konsna, JI.I. CkOpoCTh XUMHYECKUX PEaKIUi U XUMHUYECKOE paBHOBECHE: MeToanuecKkue
yKa3aHMsl K JJaOOpaTOpHBIM paboTaM 10 AUCHUILINHE «XUMHUs» [T 00y4aroLIUXCsl BCEX HalpaBJIeHUN
MOATOTOBKHU U crienuainbHocTel Becex ¢popm obyuenus / JI.I'. Konsaa, E.B. Tapactok; Marautoropckuit
roc. Texuuueckuit yH-T um. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. M. Hocoga, 2020. -8 c. —
Tekcr : HemocpeACTBEHHBIN.

4. PogmuonoBa, H.M. Xumuueckas KHHETHKA. XUMHUYECKOE paBHOBECHE: METOAMYECKHE
YKa3aHUs JUIsl CaMOCTOSITENIbHOM paboThl MO AMCHMIUIMHE «XUMHUS» s OOydaroluxcsl BceX
HamnpaBlIeHUH MOArOTOBKM M crenuainbHocTel Bcex ¢(opm oOyuenus / H.M. Pomuonosa, A.IlL
[TonomapeB; Maraurtoropckuii roc. Texumdeckut yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY
uM. I'. 1. Hocosa, 2020. — 20 c. — TeKcT : HenmocpeACTBEHHbI.

5. Uynposa, JI.B. PactBopbl: Mertommyeckas paszpaboTka K JabOpaTOpHBIM paboTam Mo
TUCLUIUIMHE «XHUMUs» A7 00ydaromMXcsl BCeX HAIMPaBJICHUN MOATOTOBKU M CIHEIMAIBHOCTEH BCcex
¢dbopm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuToropckuii roc. Texuuueckuit yu-t um. . U.
HocoBa. — Marnutoropck : MI'TY um. I'. 1. Hocoga, 2020. — 41 c. — TekcT : HenocpeACTBEHHBII.

6. Uymposa, JI.B. PacTtBopsl: Merommdeckas pa3paboTKa K CaMOCTOSTEIbHOH paboTe ™o
TUCHUIUIMHE «XHUMUs» A 00ydaroMMXCsl IO BCEM HAIPaBICHHUSIM MOATOTOBKU M CIIEHUAIBHOCTSIM
Bcex Qopm obyuyenus / JI.B. Uymposa, 3.P. Mymiuna, O.A. Mumypuna; MarHutoropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY nm. I'. M. HocoBa, 2017. — 26 c. —
TekcT : HemocpeACTBEHHBIN.

7. Konsna, JL.I'. KonnouaHele pacTBOpBI: METOMYECKUE yKa3aHUs K JabopaTopHOil paboTe mo
TUCHUIUTMHE «XUMHS» A 00y4arolMXcs M0 BCEM HaIpaBJIE€HUSM MOATOTOBKH M CHEIHMATIbHOCTIM
Bcex Gopm oOyuenus / JLI'. Komsina, JILA. bonbsn; MarHUTOrOpCcKuil roc. TEXHUYECKUH yH-T UM. [
N. HocoBa. — Marautoropck : MI'TY nm. I'. K. HocoBa, 2017. — 9 c¢. — TekcT : HemocpeACTBEHHBII.

8. Konsana, JI.I'. OxkuCIUTETHHO-BOCCTAHOBUTENIbHBIE PEAKLUU: METOAMYECKHE YKa3aHUs K
nmabopaTopHON paboTe MO JUCHUTIINHE «XUMH» JUTsl 00yUJarOIMMUXCsl BCEX HAMPaBICHUH MOATOTOBKH
u cneuuanbHocTelt Bcex (opm oOyuenus / JL.I. Komsnma, E.B. Tapactok; Marautoropckuii roc.
texHnyeckui yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. M. Hocosa, 2020. — 10 c. —
Teker : HenmocpeACTBEHHBIMN.
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9. Komsama, JLI. OxuCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU U DICKTPOXUMHUYCCKHE
MPOLIECChI: METOIWYECKasi pa3padoTKa K CaMOCTOATEIbHOUW paboTe [uisi OOyJaromMXcs MO BCEM
HaIpaBJICHUSAM TOJTOTOBKH M CIeHAIBHOCTAM BceX GopMm obyuenus / JI.I'. Konsga, E.B. Tapacrok,
3.P. Mymnuna; Marauroropekuii roc. texunueckuit yH-T um. I'. . HocoBa. — Maruuroropeck : MI'TY
uMm. I'. 1. HocoBa, 2017. — 41 c¢. — TekcT : HenmocpeACTBEHHBIH.

10. Mumypuna, O.A. DICKTPOXUMHYECKHE TMPOIECCH: METOIWYCCKHUE YKa3aHus K
nabopaTtopHoit paboTe MO NUCHUIUIMHE «XUMHUS» JUIsi OOYyYaloIIMXCS IO BCEM HaIpPaBIIECHUSM
MOJTOTOBKM M CHEIHATIBHOCTSIM BceX ¢opm obyuenuss / O.A. Mumypuna, H.M. Ponuonosna;
Maruutoropckuii roc. Texundeckuid yH-T uM. ['. 1. HocoBa. — Marnuroropck : MI'TY um. I'. H.
Hocoga, 2017. — 13 ¢. — TeKcT : HeMmoCpeICTBEHHBIH.

r) [IlporpammHuoe odecneuenne u UHTEpHET-pecypcehI:

IIporpammHoe odecnevyenue

Haumenosanue 110 No norosopa Cpox neficTera
JIULICH3UHU
MS Windows 7 Professional(uns| ;1597 16 1 08.10.2018 11.10.2021
KJIaCCOB)
MS Office 2007 Professional Ne 135 ot 17.09.2007 0eccpovHO
7Zip cB000HO pacnpoctpansemoe 10 0OECCPOYHO
FAR Manager cB000THO pacrpocTpansemoe [10 OECCPOIHO

IIpodeccuonanbHble 6236l JAHHBIX U HH(POPMAINMOHHBIE CIPABOYHbIE CHCTEMBI
HazBanue kypca Ccblika

OnekTpoHHas 0aza mepuoAnYecKux u3gaHuii East
View Information Services, OO0 «MBUC»
Hammonanenass uHGOpMaIMOHHO-aHATUTHYECKAS
cucteMma — Poccuiickuii  ungexkc mayunoro|URL: https://elibrary.ru/project risc.asp
uutupoBanus (PUHII)
IMTouckoBas cucrema Axamemus Google (Google
Scholar)
Nudopmanuonnas cucrema - EgwHoe 0oKHO
JI0CTYTa K M”H(GOPMAIIMOHHBIM pecypcam
®denepanbHOe  TOCYJApCTBEHHOE  OFOJIKETHOE
YUPEKICHUE «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/
TTPOMBIIIJICHHONW COOCTBEHHOCTH)
Poccuiickass ~ T'ocymapcTBeHHas oubmoTeKa.
Karanoru
DnekTpoHHBIe pecypcbl Oubmuorekn MITY wm.
I'.1. HocoBa

https://dlib.eastview.com/

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

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

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

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

9. MaTepuajibHO-TEXHUYECKOe o0ecnevyeHre JUCHMIIIMHBI

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrnieucHue JUCIMITIIIMHBI BKIIFOYACT!:

Tun u Ha3BaHUe ayJUTOPUHU OcHalieHue ayuTopun
YuyebHble ayIUTOPUH IS MynbsTUMEIUWHBIE CPEACTBA XpaHEHUs, Ieperadyn |
NPOBEICHUS 3aHATUU npeJcTaBieHust HHPOpMaLUn

JEKIIUOHHOTO THIIA

YyeOHble ayAUTOPUH JJIs O6opynoBaHue AJis1 BBITOJHEHHS 1a00paTOPHBIX padoT,



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 ayauTopuun

NpoBeICHUS T1a00PATOPHBIX
3aHATUM, TPYNIOBBIX U
WHIUBUIYAIbHBIX KOHCYJIbTALIUH,
TEKyUIeTO0 KOHTPOJIS U
MPOMENKYTOYHOU aTTECTALUU

XUMHYCCKas 1mocyaa, pCaKTUBEIL,
HaFJ'Iﬂ,ZlHI:Ie MaTCpHralibl: Ta6.]'II/II_[I)I, CXEMbI, IIJIAKaThI.

IToMmemenus niasa
CaMOCTOSITEIbHON paboThI
o0yuaromuxcs

maketom MS  Office,
BBIXOZAOM B VIHTEpHET M C JOCTYIIOM B DJIEKTPOHHYIO

HCpCOHaJ'IBHBIe KOMIIBIOTEPBI C

MH(OPMaLIMOHHO-00pa30BaTENbHYIO CPEAy YHUBEPCUTETA

[TomernieHus 1151 XpaHEHUsSI U
POQUTAKTHIECKOTO 00CTYKUBAHUS
y4eOHOTr0 000pYy1I0BaHHS

Cremnnaxu, cel(sl 111 XpaHSHUsT y4eOHOTO 000PYA0BaHUS
WHCTpYMEHTBI JUIsl pEMOHTA JIa00PaTOPHOTO
o0opynoBaHusl.




