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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, OIIMCBHIBAIOLIME 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

Juctunmmaa b1.b.12 «Xumus» BxomuT B 0a30Bylo dacTh Oyioka | oOpaszoBarenbHON
MIPOTrpaMMBI.

JInst u3ydeHus1 TUCHUTIMHBI HE0OXOAMMBI 3HAHUS, YMEHUS W BJIaJCHHS, CHOPMUPOBAHHBIC B
pe3ynbraTte TONydeHHUs CpeaHero (TMOJTHOro) oOmero oO0pa3oBaHHs IO AWCHUILIMHAM «XUMUS»,
«Pu3ukay, «MaTemMaTHKay.

3HaHUSA U YMEHUS O0Yy4arolUXCs, MOTYYEHHBbIE MPU M3YYEHUM JaHHOW AUCHUIUIMHBI OyayT
HEoOXOMUMBI UM TpU  JajbHEHIIeM H3y4YeHWH TaKUX AUCHUIUIMH, Kak «be3omacHocTb
KHU3HEACATCILHOCTHY, « IKOJIOTH.

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

B pesynbrare 0CBOCHUS TUCHUIUTMHBI «XUMHUS» 00ydaromUics JOHKEH 00aaaTh cleayoei
KOMIIETEHIIUEH:

CTpyKTYpHBIN 3JIEMEHT [Tnanupyembie pe3yabTaThl 00yUCHUS
KOMIIETEHIHN

OIIK-3
CIIOCOOHOCTBIO TIPUOOpPETaTh HOBBIC MATEMATHYCCKUE W €CTCCTBCHHOHAYYHBIC 3HAHUS, MCIIONB3YS
COBpEMEHHbIE 00pa30BaTeIIbHBIC M HHOOPMAIIMOHHBIC TEXHOJIOTHH
3HaTh - OCHOBHBIE XUMHYECKHE MMOHATHS, ITOJTO0KEHHUS U 3aKOHEIL;
- COBPEMECHHBIC HAMIPABJICHUS PA3BUTHS HAYYHBIX TCOPHIA;
- METOJbl TEOPETHUYECKOTO M HSKCIEPUMEHTAILHOTO HCCIEIOBAaHUS B
00JIaCTH XUMHU
VYMmeTh - pelarh pacueTHbIC 33/1a41 MPUMEHUTEIBHO K MaTepraly IporpaMmbl;
- TMPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUS CaAMOIPOM3BOJIBHBIX
MIPOLIECCOB B PA3TUYHBIX XUMHUECKHUX CHCTEMax
Branmers - HaBBIKAMH TPUMCHCHHSI OCHOBHBIX XHWMHYECKUX 3aKOHOB B
npodeccnoHaNbHOM IeATENbHOCTH,
- MPAaKTHYECKUMHU HABBIKAMHU TEOPETHYECKOTO W IKCIEPHUMEHTAILHOTO
HCCIEI0BAHUS B 001aCTH XUMHUH




4. CTpyKTYypa M coiep:KaHue IUCHUIIHHbI

OO01mast TpyA0€MKOCTh JUCIUILINHBI COCTABISAET 3 3a4eTHBIX enuHuIel 108 akaa. yacos:

KOHTaKTHas pabora — 15 akaj. 4yacos:

— aynutopHas — 14 akan. yacos;
— BHeayauTopHas — 1 akaj. Jac;

camocrositenbHas padora — 89,1 akan. gaca;

MOATOTOBKA K 3a4eTy — 3,9 akaj. yaca

AynuropHas .
KOHTaKTHas = & =
Q o)
pabota z oS z 0k
)
B aKaj. S . dopma TeKyIIero KOHTpost | 2 £ =
Paznen/ Tema 2 ( = Buj caMocTosITeTbHOM p yi p S EE
1 yacax) & 2 yCIIEBAEMOCTH U > S 2
JUCITUTIIAHBI < S < paboThI . o3 o
: 5 m MPOMEXKYTOUHOM aTTecTallul | 5 =5 5
i = R Q o
= s = Qe = Q=
= Q- = i g
2 Q = S o =
e |85 Ot S
= H oo g A
1. XuMuueckas TepMOJIMHAMUKA 1 14 -CaMOCTOATENIbHOE n3y4yeHue |3amura koHTposbHOM |OITK-3
y4eOHO U Hay4HOMU |pabOoTHI. -3yB
JTUTEPATYPHI;
- pelieHue KOHTPOJIBHOU
paloTHI.
2. XuMuyeckasi KHHETHKa 1 14 -CaMOCTOATEIbHOE u3ydeHue | 3ammra koHTpobHOM |OITK-3
yueOHOi " Hay4HOI1 | paboTBHI. -3yB
JIUTEPaTypHl;
- pelieHne KOHTPOJIbHOM
paboTHI.
3. PacTBOpBI 1 |421| 4121 18 - odopmieHMe oTyeTa IO |3almra naboparopnoii| OIIK-3
nmabopaTOpHBIM paboTaMm; paboThl. 3aruTa KOHTPOJIBHOM | -3YB
-CaMOCTOATEIbHOE u3y4deHue | paboThl.
yueOHO U Hay4yHOU
JUTEPATypHI;
- pelieHne KOHTPOJIbHOM
paboTHI.
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4. JlucriepCHbIE CUCTEMBI 1 12 -CaMOCTOSITEJIbHOE U3y4yeHue |3amunra koHTpostbHOM | OITK-3
y4eOHO u Hay4HOU |pabOTHI. -3yB
JTUTEPATYPHI,
- pelieHue KOHTPOJIBHOU
paboTHI.
5. OKHCANTENEHO-BOCCTAHOBUTENbHBIE| 1 14 -CaMOCTOATEIbHOE u3ydeHue | 3ammrTa KoHTpobHOM |OIIK-3
MIPOLIECCHI yueOHOU u HAy4YHOM |pabOTHI. -3yB
JTUTEPATYPHI;
- pelieHue KOHTPOJIbHOU
paboTHI.
6. DIEKTPOXUMHYECKHE CUCTEMBI 1 2 4 17,1 - odopmieHue oTyera  1o|3ammra naboparopnoii | OIIK-3
nabopaTOpHBIM paboTam; paboThl. 3amuTa KOHTPOJILHOM |-3YB
-CaMOCTOSITEIbHOE u3y4yeHue | paboThl.
yueOHOM " Hay4YHOU
JUTEpaTyphl;
- pelieHue KOHTPOJIBHOU
paloTHI.
HToro no aucuuninHe: 1 (6/21| 821 89,1 Koutpoasnas padora,
3a4er




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

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

Jlexumu mpoxoAsT Kak B HMH(OpPMAIMOHHOW (opme, rae MMEEeT MECTO IOCIeN0BaTeIbHOE
U3JIO)KEHUE MaTepualia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaTbHBIMU CPEICTBAMU, TaK U B (opMe JeKuuii-6ecepl WM Auaiora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM JJIEMEHTOB «MO3TOBOM AaTaKW», JEKIUHU-KOHCYJIbTAMN, TAE€ TEOPETUUYECKUI
MaTepuai 3apaHee BbIAACTCA CTYIEHTaM AJIsi CAMOCTOSATEIbHOIO U3YUEeHHUSI, s IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLUS IPOXOJUT 110 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[TomuMO 53TOro B JEKUHMH MOTYT MCIOJIb30BAaTbCSA 3JIEMEHTBHl MPOOJEMHOIO H3JI0KEHHUS.
[IpoGnemHas JeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMBI, KOTOPYIO B XO/€ U3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs HpeACTaBisieT COOOW 3aHsATHE, Mpearojararomiee
MHUIMUPOBAHHOE TMIpENoJ/iaBaTeyieM TMPUBICYCHUE AayAUTOPUU K PEUICHUI0 KPYMHOH HaydHOU
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAYUMOCTh AOCTHKeHud. Ha mpoOrmeMHON JeKuMyM HOBOE 3HAHHWE BBOAMTCS Kak
HEeM3BeCcTHOE s oOyyatomuxcs. [lonyduennas napopManus ycBauBaeTcs Kak JUYHOCTHOE OTKPBITHE
ellle He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPHIM MO3BOJISIET Hanbosee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOYy4eHHMsI dYepe3 IOCTAaHOBKY MpOOJeM C IOMOUIBIO
JEMOHCTpAllii SIBIICHUM, peakuuil uiu TmporeccoB. Bo3MOXHO 0OBbEAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU ITPUEMOB MBICJIEHHOTO U PEaIbHOI0 SKCIIEPUMEHTA, YTO J1a€T BO3ZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
MPOBOAATCS JIEKLIMU-BU3YAIU3AIMK, B XOJE€ KOTOPBIX H3IIOKEHHE TEOPETUYECKOT0 MarepHuaa
COIIPOBOXKAAETCS MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepuall 3aKperisieTcss B Xoe J1abopaTopHbIX paboT, B X0/A€ KOTOPBIX yueOHas
paboTra MPOBOAMUTCS C peaJbHBIMH XHMHUYECKMMHU BemiecTBamMu. Ha mabopaTopHbIX paboTtax
BBITIOJHSIOTCS TPYIIOBbIE WIM HWHAMBUAYAJIbHBIE 3alaHus To mpoiaeHHoi Tteme. [IpoBenenue
1abopaTOPHBIX padOT HEOOXOAUMO MPEIBAPSATH WHCTPYKTAXKEM IO MpaBUiaM 0e30MacHOi paboTHl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYIEHTOB K JlabopaTopHON pabore
ABIIETCS MX oOs3aTenbHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHus. [lpu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOro OOy4YeHMs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuaid IyTeM BBISBIEHHUS CBsI3€d MEXAY KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooOpa3HO  HCIOJIB30BaThb  TEXHOJOTHIO  KOJJIEKTUBHOIO
B3aMMOOOy4eHusa (mapHylo paboTy) Tpex BHUIOB: CTaTHUuYecKas Iapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMeEIIAs €€ ¢ TEXHOJOrHel MOIYIbHOro 00ydeHusi. BHINOIHUB SKCIEPUMEHT,
oOyyaroruecs: GopMyIupyrOT 0000IIIEHHBIE BHIBOIBI 10 CEPUH OTBITOB, UCIIOJIB3YsI IPUEMBbI aHAJIOTHH
Y CPaBHEHHUS.

CamocTosTenbHas pabota o0ydaromuxcs sBJISeTCsS OJHUM U3 Hanbosee 3p(HEKTUBHBIX CPENICTB
pa3BUTHs NOTpeOHOCTH K Oyaymiemy camooOpas3oBaHuio. CamocrosiTenbHas paboTa o0ydaromuxcs
BKJIIOYAET B ce0si camble pa3sHOoOOpa3Hbie (OpMBI yueOHOUM ACSITENHHOCTU: BBIMOJHEHUE JOMAIITHUX
3aJJaHui, 3aBepuieHne o(opmieHHs 1a0OpaTOPHBIX PabOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTrepHaja Mo y4eOHUKaM M MOCOOHuSM, YTeHHE M MpopaboTka
Hay4YHOH nuTeparypsl B OHOIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, HTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTa o0OydaroUIMXCs JOJDKHA OBITh HalpaBlieHa Ha 3aKperyieHHs
TEOPETUYECKOT0 MaTepuana, U3JI0KEHHOIO IpernojaBaTesieM, Ha MpopadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE M3YYEHHUE, Ha TMOATOTOBKY K JIa0OPaTOPHBIM 3aHATHUSM, BBIOJHEHHE JOMAIIHUX
3aJlaHuM U MOJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTENbHOMY KOHTpouIto. [loMruMo 3Toro, obydaromuecs
MPEJCTABISAIOT PE3yAbTaThl CBOCH CaMOCTOSATEIbLHOM pabOThl B BUJIE MTPE3ECHTALIHIH.

CamocTtosrenbHas paboTa oOydaromuxcs Mo AUCUUIUIMHE «XHUMHUSD BKIIIOYAET pelleHne 3a1a4
U BBIIOJHEHHWE 3a/JaHUil  PEeNpOJYKTUBHOIO XapakTepa IO aJrOpUTMY, MPEII0KEHHOMY



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHnN pyOEIKHOTO U 3aKITIOUYUTEIHHOTO KOHTPOJISI OCHOBHBIMU 3a7ja4aMU, CTOSIIIAMH
nepeJ MperojaBaresieM, sSBISIOTCA: BBIIBJICHHE CTENEHH IMPaBWIBHOCTH, 00beMa, TNIyOWHbI 3HAHMIA,
YMEHHUH, HaBBIKOB, IIOJYyYEHHBIX IIPU M3YYEHUHU Kypca Hapsgy C BbBIABICHUEM CTEIICHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH MTOJTYyYEHHbIX 3HAHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATb C HOBBIMU
dbopmamu koHTposis. OOyuarolmuMcsi NpeAsiararoTcsl TECThl M 3aJadd B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOM CHUCTEMOH NpoBepKu. B oTiimyme OT OOBIYHOrO TECTHPOBAHUS TaKOW CIOCOO
KOHTPOJISI TO3BOJISIET CTYACHTAM B JIF000€ BpeMsi IPOUTHU TECT, MPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B nononHennn x Kypcy «XuUMHM» OOydYarOUIMIiCS MOXET HPOMTH B AMCTAHIMOHHON (opme
oHJIaH-Kypc «Kak Xumusi o0BSCHIECT U U3MEHSET OKpykarommui mupy». Kypce 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 MHUp: KaK yCTPOCHbI BEUIECTBA, MOYEMY M KaK UAYT XMUMHUYECKHE PEAKIUMHU, KaKHe
BEILECTBA OINPEIEISIIOT CBOMCTBA KUBBIX CUCTEM. BTopas 4acTh mOCBsIIEHA MPUKIAIHBIM aCIEKTaM
XUMHH: OHA MOKA3bIBACT, KAK XUMUS BIMSICT Ha KU3Hb OOIIECTBA U YIIYYIIAeT MOBCEAHEBHYIO KU3Hb
monei. B Hell pacckas3biBaeTcsl 0 LEHHBIX MPOAYKTAX XUMHYECKOW IMPOMBIIUIEHHOCTH, XUMUYECKHUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExeHenenbHble 3aHATUS OyAyT BKIIOYATh MPOCMOTP
TEMaTUYECKUX BUICOJICKIIMI U BBINOJHEHUE TECTOBBIX 3aJaHUIl C aBTOMATU3UPOBAHHON NPOBEPKOM
pE3yNbTaTOB U TBOPYECKUX 3aJaHUI ¢ MOCienyrIuM oOcyxkaeHuem Ha Qopyme. Kypc sBusercs
001eo0pa3oBaTebHBIM, HE TPEOYEeT CIIeUaIbHON MOATOTOBKH U PACCUNTAH Ha IUPOKYIO aYAUTOPHUIO
cllyliaresei, B MepByl0 o4epeb 00yJarolMnXxcs HEXUMUYECKUX BY30B U (paKylIbTETOB M JIIOJCH, yiKe
MIOJIYYMBIIMX BBICIIEE OOpa30OBaHUE, HO KEJNAIMX OO0JIbIIE Y3HATh 00 OKPYXKAIOLUIEM MHpPE U
MOBBICUTH CBOM O0IIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOAMUYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00yUa0IIUXCS

CamocrosTenpHas pa60Ta 06yqa}omnxc51 noApa3aciisIeTCss Ha aAyYAUTOPHYRO, KOTOpas
IMPOHUCXOJUT KaK BO BpPEMA na6opaTopHHx 33H$[TPII>1, TaK W Ha IJIAHOBBIX KOHCYJIbTAllUAX, W Ha
BHCAYAUTOPHYIO, MPOUCXOMAAINIYIHO BO BpPEMA IMOATOTOBKH CTYACHTAMU OTYCTOB IIO J'Ia60paTOpHBIM
3aHATUAM U BBIITIOJIHCHHUA JOMaITHUX SaI[aHHfI.

AynutopHas caMocTosiTelbHass paboTa O0O0ydYaroIMXCs IpeArnoyiaraeT MPOXO0XKJIEHUE
TECTUPOBAHUSA MO KaXJAOMY pa3Aeily JUCUUILIMHBL. TecThl BKIIOUAIOT TEOPETUUECKUE U TIPAKTUUECKUE
3a/laHus, OTBETHl Ha KOTOPBIE TPEOYIOT TIyOOKOr0 TMOHMMAaHHUS W3YYEHHOTO MaTrepuana. TecTbl
MOCTPOCHBI €IMHOOOPA3HO: K KaXXIOMY BOIPOCY Mpeajaraercs 4eThlpe BapHhaHTa OTBETOB, CpeIu
KOTOPBIX OJIMH WJIM HECKOJbKO MpaBWIBHBIX. OOpaboTka pe3yabTaTOB OCYIIECTBISETCS ITyTeM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUYeHb OBICTPO. MakcHManbHOe
KOJIMYECTBO OAJTOB B K101 Teme Kypca — 10.

BapHaHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHuM 1 TEKYIIEro KOHTPOJIsA
XuMHu4eckas TePpMOANMHAMHUKA

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

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

a) HUCXOIHBIE PEAreHThI
0) NPOAYKTHI XUMUYECKOW PEaKII



B) PEaKIIMOHHBIN COCY/T
I') HCXOJHBIC PEareHTHI U MPOIYKTHI PEAKITUI
2. Tlepssrii 3ak0H (TIEpBOE HAYAJI0) TEPMOIMHAMUKHA MaTEeMaTUUECKH 3aITMCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- EA/ RT)
6) K=R/Na r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBINS PEAKIIMOHHOM cucTeMbl noBeimaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareiacH (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 101,3%"
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) Ho+4/2 O2=H;0, AH = -242 K]I»/Mo11b
B) 1/2 N2+ 1/2 O2=NO , AH =90 KI>x/moib
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 :
CuO ) + C (rpagur) = CU () + CO (1), mormotusock 22 k/[k TErIoTHL.
DHTanbnus 00pa3oBaHus OKCUAAa MeIH ( || ) paBHA:

a) 110 B)220,5
6) -200,5 r)735
8. Hus peakuuu  NiO ) + C pagur) = Ni  + CO (). Ompenenute BO3MOXHOE HArpaBICHHE
CaMOIIPOU3BOJILHOTO TEUEHHS PEAKLIUU [IPU CTaHAAPTHBIX YCIOBUAX U Npu Temmneparype 627°C.
BemectBo AH®298 (K/Ix/Mo0J1B) S8 ([x/Moap*K)
NiO () —239,7 38
C (rpagur) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBere ykaxure 3HaueHus sHepruu ['mMO6Oca mpu cTaHAAPTHBIX YCIOBUSX, MPU 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 u3MeHsieTcst SHTPONUs NpHU Pa3IokKEeHUN KapOoHaTa KalbIus?
a) yBEIMUYMBaETCs B) HE YMEHbIIIAETCs
0) yMeHbIIIaeTCs T) HE 3HAI0
10. anHas peaxuus:
2KCIOs3 (1B) —2KClI (18)+302 (1) AH<O
MO>KET CaMOIIPOU3BOJIHO NMPOTEKATh
a) B IPSIMOM HampaBJIeHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIeHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B TECTaxX IIO0 TEMC ((XI/IMI/I‘—IeCKaSI KHNHCTHUKA)). nepBoe, BTOpOC, TpeTLe, quBepToe U IIATOC
3amaHusa oneHuBaroTca B 0,5 Oama; mecroe, ceAbMOE, BOCEMOE, AEBITOE U IecsAToe — 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) TepPMOXUMHUS

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 MPOJAYKTOB PEAaKIIUU K MOMEHTY OKOHYAHHS peakluu
3. B kakux enuHHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKON peakuu?

a) Moxb ;1 ‘¢ *

0) Oe3pa3mMepHas BeTUYHHA
B) MOJIB? C

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

a) OT MPUPOJIBI PEaruPYIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) 0T 00beMa peaklIMOHHOTO COocyAa

5. CocrossHue  XHMHMYECKOTO  paBHOBeCHS  OOpaTUMBIX  IIPOLIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMH IIPOIYKTOB peakluu

0) SHepruei aKTUBHU3aAIUN

B) KOHCTAHTOI paBHOBECHS

6. Kak 3anuceiBaeTcs BoIpaskeHUE AJIsi CKOPOCTH peaKluu

4NO @ +6H0=4NH31)+50:

a) V=Kk[NOJ*[H20] 6) V=K[NH3][0O2] )V =K[NOJ*[H20]°

KOJIMYCCTBCHHO

Kak 3anuriercst BeIpaxeHHe A1l KOHCTaHThI paBHOBecHst peakiuu 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 quarpamme Mokas3bplBaeT 3HAYCHHE TEIUIOBOTO d(dekTa peaknnn?

ayl E % .
*
0)2 2
v
B) 3 i
y 3
—y A

v

XOJ1 peaKIfu

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

a) PK30TCPMHUECKAs PEaKIUs

0) SHIOTEepMHUUECKAs PEaAKITUS

B) pEaKIUs ONHCHIBACT COCTOSIHUE PAaBHOBECHUS

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

a) IPY MOHMWKEHUHU TeMIIepaTypPhl

0) TIpY TOBBINICHUH TEMIIEPATYPHI

B) MIPH MTOBBIIIICHUH JIABICHUS



11. JInsa peakmuu Cuw) + 2 H 2 ) = CH 4 () mpu HEKOTOpOU TemmepaTrype KOHCTAaHTa PaBHOBECHUS
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, MATOE W IecToe 3amanus - B 1,5 Oamma; cempmoe, BOCBMOE, JCBSTOEC M JIECATOC — B
0,5 6amna.

Tect Nel

1. ns ypaBaenus peakiuu Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aUIICTCS B BUC
1) 2K* + S04* = K3S04
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 (I11I) cnegyer

1) 106aBHUTH COJSHYIO KUCIIOTY

2) n00aBHUTH LIET0YD

3) pa3zbaBuUTBH pacTBOP BOMAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pas3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM W3 TUApPOCYib(paTa KajlblUsi M BOJABI, CyMMa
KO3 QHUIIMEHTOB B ypaBHEHUU HEOOPATUMON JUCCOLMAIIMK PACTBOPEHHOI'O BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBOopuMOCTh OKcanaTa cepeOpa pasha 3,27-107 r/ 100r H20. Omnpepenure npousBeneHUe
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) KOJIMYeCTBa BEIIECTBA K 00bEMY pacTBOpa
8. K cnmabbiM »7eKTposiuTaMm OTHOCUTCS ...

1) ruapokcua aMMOHHS

2) TUAPOKCHU] KaHs

3) XJIOpU KaJIbIUs

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 COJICH

4) THaPONU3 COJei

10.3nauenue PH uncroii Bosel mpu 25°C cocTtaBnsieT
N1 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; IATOE U IIIECTOE 3amaHus - B 3 Oaia.

Tect Nel

1.  VYkaxwure pazMepbl YaCTUIl KOJUIOUIHBIX CHCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1l am g0 100 M

2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIUIO KOJUIOWAA, YAaCTHIBI KOTOPOTO HMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHHOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlna Kakoro 3JEeKTPOJUTA MOPOT KOATYJISIIUHN KOJUIOU/IA C MOJIOKUTEIIFHO 3apsKCHHOW YacTHIIeH
JIOJDKEH ObITh HAMMEHBIIIMM?
1)  xuopun Kanus
2) cynbdar Kanus
3) oprodocdar kanus

4.  Muuena 3055 HIMEET CTPOCHHE: {[Fe(OH)3]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.  IIpu B3ammopeiictBum 20 mu 0,001H wHutpara ceunma (1) ¢ 10 mu 0,02H cynbdara xamus
oOpa3yercs 30116 cynbdara cBunna (I11). K xakomy anekTpoay IOIKHBI IEpeMenaTbCsl YaCTHIIbI
JCTIEPCHOM (pa3bl mpH 1eKTpoIn3e?
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 oTpeboBanock 100aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xiopuaa xanus; B APYTyHO —
18,7 mun 0,001H pactBopa ¢dochara nHaTpus. Berumcaure mopor Koarymasiud KakI0To
AIIEKTPOJIUTA.

OKHCAUTEIbHO-BOCCTAHOBHTEIbHBIE npoueccChl

B Tectax mo Tteme «OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOIECCHI»: MEPBOE, BTOPOE, TPEThHE,
YETBEPTOEC M MATOE 3a7aHusl olleHuBaroTcs B 0,5 O6aina; mecroe — B 1 6amr; ceapbmMoe U BOCbMOE — B 2
Oama, a 1eBsSTOC — B 2,5 OasioB.

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) TOJOXUTEIBHBIN 3apsi] HOHA YMEHBIIIAETCS



3) OTpHLATENbHBIH 3apsi1 HOHA YBEITHYHBACTCS
3. I3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopuroHMpoBaHus IPUHALIEKHUT ...

1) S+ 2HNO3 = H2SO4 + 2NO
2) 2H>02 =2H,0 + O>
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 KUCIOpOo/ia a) B BoZie U 0) B MEPOKCHIE BOJIOPOIa COOTBETCTBEHHO PABHHI . ..
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 MnQO4?—
3)  okcuaa mapranmna (1) MnO
7. B peakuum, npotekaromieii mo cxeme CrSz3 + KNO3z =2 KoCrOs + KSOs4 + NO okuciieHuo
MTOJIBEPTarOTCSI CICAYIONTUE SJICMEHTHI ...
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 peakiurn KMNnOs + HCloun, =2 ... paBHa
1) 30 2) 26 3)35

3HeKTpOXI/IMI/I‘IECKI/Ie CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHUCTEMBI»: IEpPBOE, BTOpPOE M MATOE 3aJaHUA
olleHUBaIOTCs B |1 0asui; TpeThe U YeTBepToe 3a1anusi— B 1,5 Oasia; mecroe u cenpbmoe — B 2 Oauia.

Tect Nel
1. DaexTpoaHBIN TOTEHIIMAI ONIPEAETISIOT 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. Kaxkue mpoaykTel 00pa3yroTcst Ha KaToze IPH JIEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) KuCcIopos
4. VYxaxuTe CyMMY KOX(P(QHUIMEHTOB B yPaBHEHUHU 3JICKTPOIn3a pactBopa Hutpata meau (11)
1) 12
2) 11
3) 10
4) 8



5. Kakas W3 IpHUBEICHHBIX  OKUCIUTEIIBHO-BOCCTAHOBUTENBHBIX  PEAKIMHA  MPOTEKaeT
CaMOTIPOM3BOJILHO B MPSMOM HarpaBJIeHUH?
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 OSIIEKTPOAHBIX IMPOIECCOB W MOJEKYISIPHOE YpaBHEHHE pEeakIuH,
HPOTEKAIOUICH MPH AIEKTPOXUMHYCCKONH KOPpPO3uH raimbBaHonapsl Zn|Mg B CEpHOKHUCION
cpexne. B orBete ykaxkure cymmy K03 (HUIIMEHTOB B MOJIEKYIIIPHOM YpaBHEHUH.
1) 6
2) 5
3) 4
4) 8

BaeayautopHas camocTosTelIbHAs paboTa 00ydJaroImUXCsl OCYIISCTBISICTCS B BHJIC MU3YyUCHUS

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

BapHal—[Tbl TeMaTH4YeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁoTI)I
CTYACHTOB IO TEMaM

Jlomammuee 3aganue Ne 1
1o TeMe «XUMHYeCKasi TEPMOAUHAMHUKA»

B nomamHem 3aiaHuu 1Mo TeMe «XHUMUYecKash TePMOIMHAMUKAY: TIepBasi 3a/1a4a 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 TEUEHHs 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 SHEpPrus B XOJA€ peakiuu; O) NpUYMHY HAWJECHHOTO H3MEHEHMs SHTPOIMMH.
PaccunraiiTe TeMiepaTypy Hadajia peakyH.

3amaua Ne2

Beruucnute TeroBort addext peakuu: CaCs ) + 2 H2Or) = Ca(OH)2 () + C2H2 (1), monb3ysch
CTaHJApTHBIMH TEIUIOTaMU 00pa3oBaHMs pearupyrounux BemecTB. CKOIbKO TEIMIOTHI BBIIEIUTCS WU
MOTJIOTHTCS TpU oOpazoBannu 2,24 1 C2H,?

3amaua Ne3

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

a) Ho) + %2 O2 () = H20 (1), AH = -241,9 x]JIx;

6)2CO ) + 020 =2 CO2 (1), AH = -566,2 xJIx.

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

B nomammem 3aganuu mo teMe «XWMHYECKas KMHETHKa»: MepBas 3ajava oleHuBaercs B 1,5
Oamna; Bropast — B 0,5 Ganna; TpeThs, 4eTBepTas u naras — B 1 6am.



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, kornpa mnpopearupyer 30% CO? Bo CKOJIBKO pa3 U3MEHATCS 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€ KOJIMYECTBO BEIIECTBA BCTYNUT B PEAKIHIO NpU
temnepatype 200 °C, eciu TemnepaTypHbIii 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 oy + H20 ) = FeO () + Hz (1), ecniu paBHOBeCHbIE KOHIICHTPALIUU PEarupyrolux BEeIIeCTB PaBHBI:
[H20]=0,3moms/1, [H2] = 0,4 Moab/m1.
3amaua Ned
Jus peaknuonnoit cucremsl: CO ¢y + H20 () = CO2 p + H2 )y HavanbHbIE KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n. Onpeaennute KOHIEHTPAIIUU BCEX BEIIECTB 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 IIOCTOSHHO, O) MpHU TMOBBLIIIEHWU JaBIECHUS, €CIM TeMIleparypa
MMOCTOSIHHA.

Jlomaminee 3aganue Ne 3
mo reme «PacTBopbp)

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 BoabI cienyeT pactBoputh 1351 SNCly s mosmydenus 3M pacTBopa xjopuaa
onoBa (I1) c mnotHocThIO p = 1,405 T/MN?

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

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIC W HAIIMIIHUTE COKPAIICHHLBIC HWOHHBIC YPAaBHCHUA peaKHI/Iﬁ
B3aMMOJICHCTBUS CIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO3 + HoS —

MgCl; + KOH —

CaF; + HCI —

Sb(OH)3 + H2SOs —

Sb(OH)3 + NaOH —

3agaya Ne3

CocTaBbTe MO JABa MOJEKYJSPHBIX YPABHEHUS PEAKIIUN K CIETYIOIIUM HOHHBIM:

Ba?* + CrOs*> — BaCrOq;

NHs" + OH — NHiOH;

ZnS + 2H' — Zn** + H.S



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, eciiu 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(pPUIMEHTHI B YpPAaBHEHHSX OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

VYKaxuTe TUN KaXXI0N peaklvu.

PaccunTaiiTe SJIEKTPOABMKYIIYIO CHIY W OIPEACINTe HANpaBICHHE CaMOMPOU3BOJILHOIO
NPOTEKAHMsI MEPBOM PEAKIMKM IPHU CTAHJAAPTHBIX YCIOBHUSX, HCIIOJIB3Ys 3HAYCHHS OKHCIMTEIHHO-
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 OKUCIIUTEIBHO-BOCCTAHOBUTEILHBIX PEAKIIHUIA:

KMnO4 + NaNO; + H20 —

NaCrO; + H202 + NaOH —

Bi(OH)3 + Na»S:0s + NaOH —

Bi203 + C —

Mg + HNOs (pas5) —

3agaga Ne3

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

Jlomamuee 3axanue Ne 5
10 TeMe «JJIeKTPOXUMHUYEeCKHe CHCTEeMbD)

B nomaminem 3aganuu o TeMe «NEeKTPOXUMHUUYECKUE CUCTEMBI»: TiepBas 3a/1aya OlIEHUBAETCS B
1 6amm; BTOopas — B 1,5 6anna; Tpethst — B 2,5 Oasna.

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

ypaBHEHHE TOKOOOpa3yIollell peakiiy, MPOTEKaIoied Mpu paboTe raJbBaHUYECKOrO 3JIeMEHTa
Co/Co(NO3)2 // AI(NOgz)s/Al. Paccumnraiite DJIC (E) rampBaHHUECKOro 3JIEMEHTa MPH CTaHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIMAJ aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHICHTPAIIHIO
KaTHOHOB MeTajlyla B KaTOJHOM pacTBope, mnpu kotopol DJIC ranbBaHHMYECKOro 3JeMEHTa
ymenbmutcs 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 aHOZAA TMPH KOPPO3UU B KUCION cpene 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 CoSOas.
Bbruuciure QakTHuecKkoe KOJIMYECTBO METalla, MOJYYCHHOTO Ha KaTojAe IMPH 3JICKTPOIIN3e

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.

BapuaHnT nomMamHei KOHTPOJILHON padoThI

BAPHUAHT Ne 1

CHUCTEMA 3JIECMCHTOB
CTPOEHUE aTOMA

TEMA 3AJIAHUE
3aganme 1. OKOHYAHWE >IEKTPOHHON (GOPMYIHI ....68%6pY. Vikaxute
MOJIOKEHUE DJIEMEHTa B IEPUOAMYECKON CHUCTEME: TIepUoi, TpYIIILY,
Tema 1. MOArpPYMIy, Ha3BaTh 37eMeHT. CocTaBbTEe PIEKTPOHHYIO (POPMYIy aToMa
IMepuoguueckas AJIEMEHTA. YKaXHUTE 3JIEKTPOHHOE CEMEMCTBO, METal WJIM HEMETAJI.

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

OTBEYAIONINX CIIEYIONIeH YEKTPOHHOM hopmyite Sp°

Tema 2.
Kuci1oTHO-0CHOBHEIE
CBOHCTBA BellleCTB

3auaHne. CocraBbTe YpaBHCHU pCaKHHﬁ, IIpH IIOMOIIKU KOTOPBIX MOXKHO
OCYHIICCTBUTL CICAYIOIINEC MPCBPALICHUA
Zn — Zn0O — ZnCl, — Zn(OH),—>Naz[Zn(OH)4]

3aganue 1. s peakmun FesOsx) + Hor = 3Fe0x) + H:Or ompenenmre
BO3MOKHOE HANpaBJICHHE CAMOINPOM3BOIBHOTO TEYCHHS PEAKIUU TIPU
CTAaHJAPTHBIX YCIOBHSAX U Tpu Temmeparype t =1227°C, ecrnu TeruioBoit

Tema 3. s dexT 10 3a1aHHOM TEMIIEPATYPhI HE U3MEHHTCH.
Xumuyeckast VKkakuTe: a) BBIICISICTCS WM TOTIOMAeTCs SHEPrusi B XOAC PeaKlny, 0)
TE€PMOAHUHAMHUKA MPUYMHY HAWJIEHHOTO WM3MEHEHMs SHTpOIMH. Paccunraiite Temmeparypy, npu
KOTOPOH yCTaHABIIMBAETCS pABHOBECHE U TIPOUCXOIUT cMeHa 3HaKa AG.
3ananme 2. Bprucriure TerioBoit ekt peakumn 3FesO4k) + 8Alk) =
4AI0s3k) + 9Fek), MOMB3ySCh CTAHAAPTHBIMH SHTAIBITHAMUA OOpa3OBaHHs
pearupyronx BemecTB (mpuiokeHre 3). CKOJIbKO TEIUIOTHI BBIIEIUTCS
(morsotuTcst) pu 00pa3oBaHUM BelliecTBa Fe B kommyectse 56 1?7
3aganue 1. TemneparypHbiii ko3QduimenT peakuuu paseH 2,5. Kak
Tema 4. WU3MEHHUTCSI CKOPOCTh PEAKLMU: a) IPU MOBBIIMIEHUN TeMneparypsl ot 60
XuMH4yecKas 1o 100°C; 6) npu oxJaxkaeHUH peakinoHHon cmecu oT 50 o 30°C?
KHHETHUKA U 3aganue 2. [{ns o6patumoii peakiun FesOux) + Hary = 3FeO) + H20Oq
XHMHYecKoe 3aMMIINATE BBIpa)KEHUE KOHCTaHThI paBHOBecHss AHC, xJlx =+ 69,8.
paBHOBecHe [Tpenyoxxute criocoObl yBEINYEHUsI KOHIIEHTPAILIUH TPOAYKTOB PEAKIIMH.

Tema S. PacTtBopbl

3ananme 1. B 180 M Boas! pactBopeno 20 r cynbhaTa MapraHua.
[Tomyuwmcst pactBop TioTHOCTRIO 1,101 /M1, Berauciure MomisipHyto,
HOPMAaJIbHYIO, MOJISUIbHYIO KOHLIEHTPALMHA U MacCOBYIO J0JIO
PacTBOPEHHOI'O BELIECTBA.

3aganue 2. CocraBbTe MOJIEKYJIIPHBIE U HOHHO-MOJIEKYJISIPHBIE
YpaBHEHUs pPEaKlMii B3aNMOJEHCTBHSI B paCTBOPAxX MEXY:




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

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

OKHCINTEIbHO- YpaBHCHUAX, YKAXKUTEC OKHUCIIUTEIIb U BOCCTAHOBUTECIIb, HAITMIIUTC

BOCCTAHOBUTCJ/IbHBIC BHCKTpOHHLIe ypaBHeHI/ISI HpOLIeCCOB OKHCJICHHA 1 BOCCTAHOBJICHH S
cpoiictBa BemectB | H3PO3z + KMnOg + H2SO4 = H3PO4 + MNSO4 + K2SO4 + H2O

Tema 6. 3aganue. MeTo0M 3JEKTPOHHOTO OasiaHca Mmo0epuTe KO3 PHUINEHTH B

CuS0Og4 + H3zPO> + H,O = CuH + H3PO4 + H2S0O4

DyieKTpoXuMHUYeckue | Zn U Ag , MOrpyKEHHBIX B PAaCTBOPBI UX COJIEH C KOHLUEHTpalMeld HOHOB

3ananue 1. /{75 rampBaHYECKOT0 3JIEMEHTa, 00pa30BaHHOTO
Tema 7. IJIAaCTUHAMHU U3 METaJUIOB

CUCTEMBI METaJIOB

A™ =0,01 u B™ =0,05

1) cocraBbTE CXEMy rajibBAHUYECKOTO DJICMEHTA;

2) HaIWIIUTE YPaBHEHHs 3JIEKTPOJHBIX IMPOLIECCOB M TOKOOOpa3yroLIeit
peaximm;

3) paccuuTaiiTe AMEKTPOABIKYIIYIO CHUITY TaIbBAHUYECKOTO AJICMEHTA.
3aganue 2. CocTtaBbTe ypaBHEHUS 3JIEKTPOIHBIX IPOLECCOB (aHO[
UHEPTHBII) U MOJIEKYJISIPHOE YpaBHEHUE peaKH, TPOXOASIIEH Mpu
AIIEKTPOJIM3E PacIlIaBa WK pacTBopa dnekrponuta pacmias CaClz .
Beruucnure Maccy Metasuia BbIJEIUBIIETOCs Ha KaToIE, €CIIH
AJIEKTPOJIN3 MPOBO WM TipH cuiie Toka A =10,0. B TeueHue BpeMern = 2,5
4.Beixon mertamia o Toky Bt cocraBun  98%.

3aganue 3. CocraBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOIIECCOB U
MOJIEKYJISIPHOE YpPaBHEHHE PEAaKLUH, IPOTEKAOLIeH Ipu
AIIEKTPOXUMHUYECKON KOPpO3UH rasibBaHonapel: Pb - Sn

a) B KUCIIOH cpene;

0) B arMoc(epe BIaXHOTO BO3/1yXa.

Sk~ wdE

™=

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «XHMHYecKas TEPMOANHAMHUKA)

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHITHE CUCTEMBI, BUJIBI CHCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Padora. Terutora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNUA KaK (GYHKLUSA COCTOSHUS CUCTEMbI. DHTAIbINS 00pa30BaHMs BELIECTBA.
TeroBoit >dextT xumuueckoil peakuuu. DakTopbl, BIMSIONIME HAa TEIUIOBOM A(deKT
XUMHUYECKON PEaKIHH.

Tepmoxumust. 3axoH ['ecca.

CnenctBus u3 3akoHa ['ecca.

DHTponus KaKk QYHKIHS COCTOSTHUSI CHCTEMBI.

BTopoii 3ak0OH TEpMOAVHAMUKH.

Tpetnii 3aKOH TEPMOINHAMHUKHU.

Oueprus ['u66ca.

Hanpasnenue caMonpon3BOJIbHOTO MPOTEKAHHUSI XUMUYECKUX PEAKITHIA.

KOHTpOJIl)Hble BOIIPOCKHI IO TEME «XuMHuUyeckass KHHETHKA»
XuMHudecKass KHHETHKaA. CKOpOCTB XHUMHYISCKOMN pP€aKru U METOJBI €€ PECTYJIUPOBAHUSA.

BnusiHue KOHIIEHTpay Ha CKOPOCTh XMMHUUYECKOM peaklinu (3aKOH JEHCTBYIOIIMX Macce).
Bnusinue temnepaTypsl Ha CKOpocTh xumudeckoi peakiuu. [Ipasuno Bant — ['odda.
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Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUM. Y paBHEHHE AppeHuyca.

Teopust mepexogHOTO KOMIUIEKCA. DHEpPreTUYecKas JuarpaMmma.
KpuBas MaxkcBemia — bonsimana. DHepreTuueckuii 6apnep.
Karanutrnueckue 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.

KonTposbHble Bopockl 1o TeMe «PacTBopbDy

[lonsiTue pactBopa. PactBopuMocTs BemecTBa. PactBopuMocTs rasa.

PactBopsl. CrocoObl BBIpaKEHHsI KOHIIGHTPALIMM PAcTBOPOB (MaccoBas JOJIs, MOJISpHAS
KOHIIEHTpAIUs1, MOJISIPHAs KOHIIEHTPALKs SKBUBAJIEHTa, MOJIbHAS JIOJIS, TUT).

Konnurarueasle cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

3axonsl Payns: I (Tonometpuueckuit) u Il (30ynnnockonuueckuii 1 KpHOCKOMUYECKHIA ).

OcmMmoc. Ocmotrueckoe napieHrne. CxemMa 0CMOMETpA.

KuciioTHO-0CHOBHBIE B3aMMOJICHCTBHS BEIECTB.

Honnast Teopusi KUCIOT U OCHOBaHUM AppeHuyca. OCHOBHBIE MOHSATUS U IMOJIOXKEHUS TEOPUU
Appennyca.

Hucconmanus KUCJIOT, OCHOBAaHUM M COJEH C TOYKH 3pEHHUs] MOHHOW TEOpHUH AppeHHuyca
(mpumepsr).

Crenenp aucconuanyy. CUIbHBIE U CI1a0bIe AIEKTPOJIUTHI.

Jucconumanus ciadbix 31MeKTpoiauToB. KoHcTaHTa Ariccorualiim.

3akoH pa3basienus OcTBanba.

Peakiiun mOHHOro 0OMEHa MEX1y JIEKTPOJIUTaMu (Ha MpUMepe peakuuii o0pa3oBaHus ci1aboro
AJIEKTPOJIUTA, OCAJIKA U Ta3a).

ITpon3BeneHne pacTBOPUMOCTH.

HonHoe npousseneHne BoAbl. BOTOPOIHBIN U THAPOKCUIIBLHBIN MOKa3aTeu.

I'maponus couneii. Tunel rugponnsa conen.

KonunuecTBeHHBIE XapaKTEPUCTUKH Mpoliecca THIPOIU3a.

@DakTOpBl, BAUAIOIIUE HA TPOLIECC THAPOIN3A.

KOHTpOJILHLIe BOIIPOCHI 110 TEME «I[ncnepcnble CUCTEMBbD)

I'ereporennsle cmecH. JluciepCcHbIE CUCTEMBI.
JucnepcHocts. Knaccugukanuu AucrepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguisHbie 1 110(OOHBIE KOJIIOUIBI.
Crioco0b! nostyueHus KOJUIOMIHBIX 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. Koarynupyromas ciocoOHOCTb.
OnTuyeckre CBONCTBA KOJIJIOUTHBIX PacTBOPOB.
DNEeKTpUYECKHE CBOICTBA KOJUIOUIHBIX PACTBOPOB.
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KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OcHOBHBIE TOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIHil.
OKHCIUTENIbHO-BOCCTAHOBUTEIHLHBIE CBOWCTBA BEIIECTB.

Baxxueiliye okuciIuTe I U BOCCTAHOBUTEIH.

Turbl OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUi (IpPUMEPHI).
OKHCITUTENIbHO-BOCCTAHOBUTEBHBIN MOTEHIIUAI.

VYpaBuenue HepHcra.

CocraBiieHHE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

Hanpapnenue OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DIeKTPOXUMHUYECKHE CUCTEMbD)

DnekTpoxumMmuueckue cuctembl. Kimaccudukamus 31eKTpOXUMUYECKIX MTPOIIECCOB.
DIEKTPOXUMHUUECKHE MTPOLIECCHI, IPOTEKAIOIIUE HA IPAHULIE Pa3/ieiia «METall — pacTBOP».
INanpBannveckuii 35memMeHT Jdanusmsa — SIkoowu.

DNEeKTPOABUKYIIAs CUJIa TalbBaHUYECKOIO AJIEMEHTA.

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

Ypasuenue Hepucra.

DJEeKTPOIN3 pacIjiaBoB U pacTBOpoB. KaToaHble M aHOAHBIE IIPOLIECCHI.

O6benunenHsbiit 3akon @apazest. Berxos mo Toky.

Koppo3zus meramios. Knaccudukanms KOppo3nOHHBIX MPOLIECCOB.

Xumuueckasi KOpposusi.

DNEeKTpOXUMHUYECKass KOppo3us. AHOAHOE OKHUCIIEHHE MeTajlyla M KaTOJHOE BOCCTAHOBIJICHHE
OKHCITTUTES.

[Ipumepsl KOPPO3UU B KUCIIOM cpefie U aTMOCHEPHOM KOPPO3UH.

CKopocTh KOPPO3UH.

3aiuTa METauIoB OT KOPPO3UH.

3alUTHBIE TOKPBITHS.

DNIEKTPOXUMHUYECKHE CIIOCOOBI 3aLIUTHI OT KOPPO3UU METAIIIOB.

XVMHYECKNE UCTOYHHUKH TOKA. |'abBaHUYECKUI 2JIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XVMMHYECKNE UCTOYHUKH TOKA. TOIIMBHBIE JIEMEHTHI.

7. OneHo4YHbIE cpeacrea AJid MpoBEACHUSA HpOMe)KyTOqHOﬁ aTrrecranmumu
HpOMC)KYTO‘-IHaH aTTeCTanus nMeceT O CJIBIO OIIPEACIINTD CTCIICHb JAOCTHUIKCHUA

3aIllJTaHUPOBAHHEBIX PE3YJIbTATOB O6y‘-I€HI/I$I 10 JUCHHUITIIMHE 3a OHpCI[CJ'ICHHI:Iﬁ nepuon O6y‘I€HI/I$I.

a) H.ﬂaﬂnpyeMMe pe3yJbTaThbl Oﬁy‘leHI/lﬂ H OHCHOYHBIC cCpeacTrBa AJsl IPOBCACHUA

NMPOMEKYTOYHOM aTTeCTALNH:



CtpyKTypHBII
JJIEMEHT

IInanupyemsle pe3ysbTaThl

O1eHOYHEIE Cpe€acTBa

KOMIICTCHIIN U O6y‘l€HI/IH
OIIK-3
CIIOCOOHOCTBIO npno6peTaTL HOBBIC MaTEMAaTUYCCKHUEC U €CTCCTBCHHOHAYYHBIC 3HAHMS, HUCIIOJIb3Yysd COBPCMCHHBIC 06pa3OBaTeJ'IBHBIe nu I/IH(l)OpMaLII/IOHHBIe
TCXHOJIOT'MH
3HaTh - OCHOBHBIC XHMMHYCCKHC IIOHATHA, Hepeueub meopemuiecCKux 6onpocoe K zauenty.:

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

- METOJBl  TEOPETHYECKOI0 M
IKCIIEPUMEHTAIHLHOTO HUCCIICIOBAHUS
B 00JIaCTH XUMHU

16.
17.

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

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKM: CHUCTEMA, TEPMOJMHAMUYECKHE I1apaMeTphl
CUCTEMBI, (YHKIIMH COCTOSIHUSA CUCTEMBI. [IepBbIil 3aKOH TepMOIMHAMUKH.

DHepreTuka XMMHUYECKHX ITPOLIECCOB.

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

OHutponus. YpasHenue bosbiimMana. Bropoil u TpeTuii 3aKOHbI TEPMOIMHAMUKHY.

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

Xumuueckass kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHsisi U UCTUHHAs CKOPOCTHU
peakunu. Kunernueckas kpupasi.

CKopocCTb peakui U METO/Ibl €€ PEryJIMPOBAHHUS.

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

OHeprus akTUBallMU. AKTHBUPOBAHHbBIN KOMILIEKC. Y paBHEHHE AppeHuyca.

. KaranuszaTopsl n katanurudeckue cucreMbl. [ OMOTe€HHBIN KaTaius.

. KaranusaTopsl 1 KaTaIMTHYECKUE CUCTEMBI. | €TepOreHHbIN KaTains.

. Xumuueckoe paBHoBecre. KoHCTaHTa XMMHUYECKOTO pPAaBHOBECHS.

. Cmemenne xumuueckoro paHosecus. [Tpunuun Jle laremnse.

. PactBopbl. Cr1ocoOb! BBIpaKEHHsI KOHILIEHTPALUU PACTBOPOB.

. PacTBopbI 21ekTponuToB. CTeneHb U KOHCTaHTa 3JIEKTPOIUTUYECKON Tuccouranuu. 3aKkoH

pa36asnenus OcTBaibaa.

Jucconumanus KUciaoT, OCHOBaHUM, cosiell. AMQOTEpHbIE 3JIEKTPOTUTHI.

PactBopumocts. IlpousBenenue pacTBopuMocTH. YciIOBHE 00pa3oBaHHsS U PAaCTBOPEHUS
OCAaJIKOB.

Hucconnanus Boasl. lonHOe pounssenenue Boabl. pH.

I'mpaponus coneit. CTeneHs U KOHCTaHTa THAPOIIU3A.

Hucnepcusie cucremsl. Kinaccudukarus. JInopunsHbie 1 110(0OHBIE KOJUIOUIBI.

CtpoeHne KOJUTOUTHBIX YacTHII.

Koarymnsiuust KoJuIouHbIX pacTBOPOB.

OKHCINTETFHO-BOCCTAHOBUTEIIFHBIE CBOMCTBA BECUICCTB. Knaccmbnxauym OKHUCIIUTCIIBHO-
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BOCCTAaHOBUTEJIbHBIX PEAKIUH.
24. DNeKTpOXUMUYECKUE CHCTEMBI. 3aKkoHbl Dapajes. DIEKTPOTHBIN MOTCHIIHA.
25. N'anpBarm4eckmii aemeHT Jlanusis Axoou.
26. DIEKTPOXUMUYECKUE CHCTEMBI: SJICKTPOJIHN3 paciuiaBoB. [IpuMeHeHHE MIeKTpoIIn3a.
27. DnexTposn3. AHOJIHBIN M KaTOJHBIN MPOIECCHl MPH AJIEKTPOoin3e pacTBOpoB. [IpuMeHnenue
AIIEKTPOJIN3A.
28. Kopposus. Buasl koppo3uu. CriocoObl 3alUTHl METAJUIOB OT KOPPO3HUHU.
YMetb - pemiaTth ~ pacyeTHble  3aJa4uM Ilpumepnvle npakmuueckue 3a0anus 01a 3auema:
MIPUMEHUTENHHO K Marepuany 1. Hanmcarb 51eKTpOHHBIE ypaBHEHUS OJIIEKTPOJIHBIX MPOIECCOB, ypaBHEHUE CYMMAapHOMN
MIPOrpamMmBl; TOKOOOpa3yrome peakuuu, BeMUCIuTh DJC raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUH
- IPOTHO3MPOBATh  BO3MOXHOCTH | HOHOB MeTa/uoB paBHbl: [Al¥*]=0,001 momns/1, [C0%*]=0,1 Momnb/11.
MPOTEKAHUS CaMOTPOU3BOJIbHBIX 2. Hammcath MOHHBIC W MOJICKYJISIPHBIC YpaBHeHHS peakiuid ruaposmsa coieit: KsPOs, NaxSOs;
MPOIIECCOB B paznmuunbix | ZNCly.

XUMHNYCCKHUX CUCTEMAX

3. 3aKOHUYUTH YpaBHEHMsI peakLUii, HAaKCaB UX B MOJIEKYJIIPHONU U MOHHOM popmax:
Al(OH)3 + NaOH —, K2CO3 + H2SO4 —, HoS + KOH —.

4. B 2 1 pactBopa ruapokcuna kaiabiusa coxepxutcs 478,8 r Ca(OH),. [InotHOCTh pacTBOpa
1,14 r/mn. Paccuuraiite: w(Ca(OH)2); Cm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocraBbTe ypaBHEHHS OKUCIUTEIIEHO-BOCCTAHOBUTEBHBIX PEaKIUil:

K2Cr207 + FeSO4 + H2SO4 — , KMnO4 + NaxSO3 + H20 —.

6. HammcaTp »JIE€KTpOHHBIE YPAaBHEHUS SJEKTPOIHBIX IMPOIECCOB, YpaBHEHHE CyMMAapHOM
TOKOOOpa3yroue peakuuu, BeMUCIUTh J/IC raqbBaHUYECKOro 3JIEMEHTA, €ClIM KOHLEHTpaluu
FIOHOB METaIoB paBHEL: [Mn?*]=0,01 moms/1, [Au*]=0,1 Moms/m.

7. 3aKOHYUTH YpaBHEHHsI pEaKIIMii, HAMKCaB UX B MOJIEKYJISPHON U HOHHOH opmax:

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

8. Hamucatp ypaBHEHHs peakiMii THAPOIH3a B MOJIEKYIIpHOM U noHHOM BHe: Al2(SO4)3, KCI,
Na2SOs.

9. HamucaTb 3JE€KTpOHHBIE YPaBHEHHUS 3JIEKTPOJHBIX MPOIECCOB, ypaBHEHHE CYMMapHOM
TOKOOOpa3yromiei peaknuu, BEMUCIUTh JJIC raqbBaHUYECKOTO 3JIEMEHTa, €CIIM KOHIEHTPAIUU
MOHOB METaJIoB paBHbL: [Zn?*]=0,01 mons/1, [CU*]=1,0 Moms/m.

10. Cynbdat amomunust maccoir 36,4 r pactBopwim B 100 r Bombl. [Im0THOCTE TOTy4€HHOTO
pactBopa 1,32 r/mi. PaccuuTaiite: w(Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) 1 N (H20); T.

11. HammcaTh S7I€KTPOHHBIE YpPAaBHEHHUSI AJIEKTPOIAHBIX MPOIECCOB, YPAaBHEHUE CYMMAapHOM
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TOKOOOpa3yrouei peakuuu, BeMUCIUTh JJIC raapBaHMYECKOro 3JIEMEHTA, €ClIM KOHUEHTpalUuu
MOHOB MeTaIoB paBHbL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Mons/m1.

12. 3aKkOHYMThH ypaBHEHUS peakluil, HAlKCaB UX B MOJIEKYISIPHOM U HIOHHOM BHJIE:
MnS + H2S04 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOJMHAMUYECKYIO BO3MOKHOCTh mpoTekanus peakuur CaOw) + 2 Cur) =
= CaCs () + COq), AHr = 460 x/Ix npu craniapTHBIX yciioBusiX. Paccuuraiite Temneparypy Hadaia
peakuuu, ecau  S(Ca0)=38 Jhx/monb K; S(C)=6 x/monbK; S(CaCz)= 70 x/monb-K;
S(CO)=197 dx/mons-K.

14. CocTtaBbTe ypaBHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINMA:

KMnO4 + NaNO; + H2SO4 —, Cr2(SO4)3 + Bra + NaOH —.

15. Onpenenute TEpPMOAMHAMUYECKYIO BO3MOXKHOCTh mpoTekanus peakiuu 2 Cl ) + 2 H20
=4 HCly) + O2 (), AHr = 115,6 x/Ix npu cTaHZAapTHBIX YCIOBHsX. Paccumraiite Temmepatypy
nauana peakuuu, ecian S(Cl2)=223 Jix/mons-K; S(H20)=189 JIxx/moas-K; S(HCl)= 187 Ix/momns-K;
S(02)=205 JTxx/moab K.

16. Hanucatph ypaBHEHHS peakiliii ruapoin3a B MoJeKy sipHoM 1 nonHoM Buje: CrCls, NaNOs,
K2COa.

17. CocTaBbTe ypaBHEHHUSI OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIX PEAKIINNI:

K2Cr207 + Na2S0O3 + H2SO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHast peakuusi mportekaer mo ypaBHeHuto Hz ¢ + 2 @) = 2 Hly. Havanpnas
KOHIEHTpauusi Bojxopoaa 2,1 monb/n, noga 1,5 mons/n. Bo CKolbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyer 30% Bonopozna?

19. B 640 mi Boast pactBopuiia 160 1 xmopuna xenesa (I11). ImoTHOCTh MOTydeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cwm; Cox; Cm; N(FeClz) u N (H20); T.

20. Omnpenenure TEPMOJUHAMUYECKYIO BO3MOXKHOCTb NMpoTeKaHus peakiuu CSy ) +3 Oxn=
=CO; (n + 2 SO2 (1), AHy = -1075 /I npu cTaHAapTHHIX ycloBHAX. PaccuuTaiite Temmeparypy
Havana peaknuu, eciu S(CS2)=151 JLx/monb K; S(02)=205 Ix/moib-K; S(CO2)= 213 Jx/MonbK;
S(S02)=248 JTxx/monb-K.

21. Peakuus uzaer mo ypaBHeHuto: 2 Hx ¢ + So (n = 2 H2S(). HawanbHast KoHIEHTpauus
BOJIOpOJa 2 MOJIb/1, cepsl 1,5 Momb/n. OnpeneanTe BO CKOJIBKO pa3 U3MEHUTCSI CKOPOCTh PEaKkIuu K
MOMEHTY, Koria npopearupyet 0,7 Monb/1 Bogopoaa?

22. Onpexpenute TEPMOANHAMHYECKYIO BO3MOKHOCTh MPOTEKaHUs peakuuu 2 ZNS ) + 3 Oz =
=2 27n0 ) + 2 SOz (), AHr = -890 x>k npu craniapTHBIX ycioBusX. Paccunraiite Temneparypy
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Hauana peakiuu, eciu S(ZnS)=58 Ix/mons K; S(02)=205 Tx/mons - K; S(ZnO)= 44 JIx/mons K;
S(S02)=248 JI:x/monb K.

23. HauanpHbIe KOHIIEHTPAIMK UCXOIHBIX BemecTB B peakiuu: 2 SO () + Oz () = 2 SO3 (1) 01N
pasusbl 1,8 Monb/n SO2 1 2,4 Moiab/1 O2. Bo cKoJIBKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,
koraa npopearupyet 0,8 monw/1 SO2?

24. B pactBope optodochoproit kuciaotel maccoir 1200 r m minotHocthio 1,153 1/MA
coaepxutcs 312 r HsPOa. Paccuuraiite: w(H3PO4); Cvm; Cox; Cm; N(H3PO4) u N (H20); T.

Bnaners

- HaBbIKAMH MTPUMEHCHHS OCHOBHBIX
XUMHAYECKUX 3aKOHOB B
npodecCHOHATEHOM JIeATEIIEHOCTH,

- NPaKTUYCCKUMHU HaBBIKAMU
TEOPETUYCCKOTO u
AKCIEPUMEHTAIBHOTO UCCIICIOBAHUS
B 00JIaCTU XUMUH

1. dnst peakuuu CHy ry + CO2 ) = 2 CO () + 2 Ha () onipeaenute BO3MOKHOE HApPaBJICHHUE
CaMOIPOM3BOJILHOTO TEYEHMs PEAaKLUUU IPH CTAHJAPTHBIX YCIOBUAX W NpH  Temmeparype T
=927°C, eciu TennoBo# YQQPEKT peakImy 10 3aJaHHOH TeMIepaTyphl He M3MEHHUTCS. YKaKHUTE: a)
BBIJICJIACTCSl WIIM TIOTJIOLIAETCS SHEpPIrus B XOJAE peakuuu; 0) NpUUMHY HaHJAEHHOTO W3MEHEHHUs
sHTponuu. Paccunraiite TemnepaTypy Hadajaa peakiuu.

2. Boipaszute uepe3 KOHLEHTpAIMKM PEareHTOB KOHCTaHThl PaBHOBECHUS CIICAYIOIIMX peaKLuil
N2y + 3 Hae) = 2 NH3p, AH = -92,2 k/[x. YkaxkuTe HampaBlieHHE CMEHICHUS XUMHUYECKOTO
pPaBHOBECHsI 3THX PEAKLUil: a) NpU MOHM)KEHUH TEeMIIepaTyphbl, €ClId JaBJIeHHUE IOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEPATypa MOCTOSHHA.

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

4. Kakwe w3 cnenyromux coneit moasepratotcs ruaponusy: NazSiOs. Cu(NOs).. KBr?
CocraBbTe MOHHBIE M MOJIEKYJISIPHBIC YpPaBHEHUsI THUIPOJIM3a COOTBETCTBYHOIMX coieil. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX COJIei?

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

6. PaccunTaiiTe 2JIEKTPOABIIKYILYIO CHIIy U ONPEIEIUTE HAlpPaBICHUE CaMOIPOU3BOJIBHOTO
MPOTEKaHUs pEeakUuu TMpU CTAHJAPTHBIX YCJIOBUSAX, MHCIONb3ySd 3HAUYEHUS OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHEIX oTeHmanos HJ + Hi3POs — Jo + H3POsz + H20.

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

8. CocTaBbTe NEKTPOHHO-MOHHbBIE YPABHEHHMSI 3JIEKTPOJHBIX MPOIIECCOB (aHOA UHEPTHBIN) U
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MOJIEKYJISIPHOE YpaBHEHHE PEaKIuu, MPOUCXOAAIIeH npu anekTponuse pactopa CoSOs,
Beruucnute pakTryeckoe KOJIMUECTBO METalIa, MOJyY€HHOTO Ha KaTOoJIe TIPH JIEKTPOIIH3E
Co(NO3)2, eciu 37eKTPOIIH3 POBOAMIM B TedeHuH 1 4. Beixoa Metasia mo Toky coctaBui 85%.
YkaxkuTe BO3MOKHBIC MPUYMHBI YMEHBIICHUS BHIX0JIa METAJIA 110 CPABHEHUIO C PACYETHBIM.




0) Ilopsaiok nMpoBeaeHUsI MPOMEKYTOUHON ATTECTAUM, OKA3ATe/IM U KPUTEPUU OLleHUBAHUSA:

[IpomexyTouHas arrecTanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHYECKHE BOMPOCHI,
MO3BOJISIONIME OLEHUTh YPOBEHb YCBOCHHS OOYUYaIONIMMHUCS 3HAHUM, WM TPAKTHUYECKUE 3aJaHUf,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIaICHUMN, MPOBOIUTCS B hopMe 3adera.

3ayer Mo JaHHOW MUCHMIUIMHE IMPOBOAUTCS B YCTHOH (hopMme 1o Ouieram, KaXKAblil U3 KOTOPBIX
BKJIIOYAET 2 TEOPETHUUECKHUX BOMPOCA U OJIHO MPAKTUYECKOE 3a/1aHuUE.

Ilokazamenu u Kpumepuu oyeHusanus 3auema:

«3auTeHo» - OOydYalIIUWCA JAEMOHCTPUPYET TOPOroBBIA YpPOBEHb CHOPMHUPOBAHHOCTHU
KOMITIETEHIIHI: B X0/ KOHTPOJIbHBIX MEPONPUATUIN JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTJIETIbHBIX 3HAHHM, YMEHUH, HABBIKOB, 00YYAIOIIUICS UCIIBITHIBACT 3HAUUTEIIbHbBIC 3aTPYAHEHUS TTPU
OIIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX NEPEHOCE Ha HOBbIE CUTYAIIHH;

«HE 3aYTEHO» - 00Y4YaroIIMiicd HE MOXKET IOKa3aThb 3HAHUS Ha YPOBHE BOCIIPOM3BEICHUS U
00BsicCHEHHUS] MHPOPMAIIMH, HE MOXET IM0Ka3aTh UHTEJUIEKTYyallbHbIE HABBIKU PEIICHUs TPOCTHIX 3aa4.

8. YuedHo-MeToAMYeCKOEe U HH(POPMALIMOHHOE 00eceuyeHrue TUCIHIINHBI

a) OcHoBHas JIuTepaTrypa:

1. Ocnossl xumuu: yue6nuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M, 2014.-
560c.: - (Beicmiee oOpazoBanue: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?2.php?book=421658 - (mata o6pamenus: 14.10.2019). - Texkcr:
3IIEKTPOHHBIM.

2. Komnsma, JI. T'. Xumus : yue6noe nmocobue / JI. I'. Komsna, JI. I'. Tapactok ; MI'TY. -
Maruutoropck : MI'TY, 2015. - 1 anekrpon. ont. guck (CD-ROM). - 3ari. ¢ tutyi. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (mara oOpamenus: 14.10.2019). - MakpooObeKkT. - TeKCT : 3JIEKTPOHHBIH. -
Ceenenus goctynssl Takke Ha CD-ROM.

0) lonosiHUTeILHAS JIUTEpPaTypa:

1. Mensuuk, H. JI. PactBopsl : mpaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
Mumypuna ; Marautoropckui roc. Texuudyeckui yH-T uM. I'. M. HocoBa. - Marnurtoropck : MI'TY
um. I'. W. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ turyn. oskpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara obpamienus: 14.05.2020). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus noctynHsl Takke Ha CD-ROM.

2. Mensunuk, H. JI. [lucnepcusie cucremsl : npaktukyM / H. JI. Mensanuk, 3. P. MynuHa,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yu-t uM. I'. . Hocoa. - Marauroropck :
MI'TY wum. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3arn. c¢ Tturyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara obOpamenus: 22.10.2019). - MakpooObekT. - TeKCT : INEKTPOHHBIH. -
Ceenenus noctynHsl Takke Ha CD-ROM.

3. Konsima, JI. I'. OkucauTenbHO-BOCCTAHOBUTEIbHbIE peakUUu. OCHOBBI 3JIEKTPOXUMHH :
yuebHoe nocoodue / JI. I'. Konsna, O. P. Mymiuna ; MI'TY. - Maruutoropck : MI'TY, 2015. - 58 c. :
HIL., TalII. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1
147.pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooObeKT. - TEKCT : DJIEKTPOHHBIN. -
NmeeTcs nedaTHbIil aHAJIOT.

4. Mumypuna, O. A. Xumuueckass kuHeTHka. COCTOSHHME XMMHMUYECKOTO PAaBHOBECHS :
npaktukyMm / O. A. Mumypuna, 3. P. Mymmna, O. B. Epmoa ; MarHuTOropckuit roc. TeXHHYECKUI
yH-T uM. I'. 1. HocoBa. - Maruutoropck : MI'TY um. I'. Y. HocoBa, 2019. - 1 CD-ROM. - 3arx. ¢
THTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3
851.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.
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5. Koposun, H.B. OGmas xumus: yde0. Il TEXHUYECKUX HAmpaB. W crell. By30B /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicu. mik., 2007.- 557 c.: uin. - ISBN 978-5-06-004403-4. - Tekcr:
HEMOCPEICTBEHHBIN.

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

7. V3BecTuss BBICHIMX YYEeOHBIX 3aBEJCHUN. XWUMHS M XUMHUYECKas TEXHOJOTHUS: HAyYHO-
texHuyeckuit )xypHai — ISSN 0579-2991.

B) MeTonnueckne yKazaHnus:

1. Mumypuna, O.A. DHepreruka XUMHMUYECKUX IPOLECCOB: METOAMYECKHE YKa3aHUs K
nabopaTopHbIM paboTaM MO JUCHUIUIMHE «XHUMHS» I OOYyYalomMXCs BCEX HaNpaBICHUN
MOATOTOBKH M CTCIMAIbHOCTEH THeBHOU (popMmbl oOyuenus / O.A. Muirypruna; MarHuTOropcKuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocoga, 2016. — 11 c. —
Tekcr : HenmocpeICTBEHHBIMN.

2. Komsama, JLI. Xwumudeckas TepMOAMHAMHUKA: METOAMYECKHE  YKa3aHUSA  JUIS
CaMOCTOSITENIbHOW paboThl 1O JUCHMIUIMHE «XUMMs» JUld OOy4aroIlMXCsl BCeX HalpaBlIeHUI
MOJTrOTOBKM M crnenuaibHocTel Bcex (opm oOywenuss / JLI'. Komsma; Marauroropckuii roc.
texHnyeckul yH-T uM. I'. Y. HocoBa. — Marnutoropck : MI'TY um. I'. . Hocoga, 2020. — 18 c. —
Tekcr : HenmocpeICTBEHHBIMN.

3. Konsina, JL.I'. CKOpOCTh XMMHUECKUX PEaKLMi M XUMHUYECKOe paBHOBecue: MeToauueckue
yKa3aHU K JJaopaTOpHBIM padoTaM MO AUCHUIUINHE «XUMHUS» TSI 00YJarOIUXCsl BCEX HAPABICHUN
MOATOTOBKHU U crnienranbHocTel Beex Gpopm ooyuenus / JI.I. Konsana, E.B. Tapaciok; Marautoropckuii
roc. Texuuueckuit yH-T uM. I'. WI. HocoBa. — Maruutoropck : MI'TY um. I'. . Hocoga, 2020. -8 c. —
TekcT : HenocpeACTBEHHBIN.

4. PonuonoBa, H.M. Xumnueckas KuHeTMKa. XHMHUYECKOE pPABHOBECHE: METOAUYECKHE
yKa3aHusl JUIs CaMOCTOSATENbHOM paboThl MO AUCHUIUIMHE «XHUMHUSA» Ul OOy4aroIIMXCsl BCEX
HaNpaBJICHUH ITOATOTOBKH M CHEIHUalbHOCTeH Bcex ¢opm oOydenmst / H.U. Pomwmonoma, A.Il.
[TonomapeB; Maraurtoropckuii roc. Texunueckuit yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY
uM. I'. Y. Hocosa, 2020. — 20 c. — TekcT : HernocpeACTBEHHbIH.

5. Uynposa, JI.B. PactBopbl: Meroauueckass pa3paboTka K JabopaTOpHBIM paboTaM 10
JUCHUIUIMHE «XUMHs» 171 00y4aromMXcsl BCEX HANpaBiICHUHW MOJATOTOBKM U CHELMAIBHOCTEH BCEX
¢dopm o6yuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit roc. Texunueckut yu-t um. I'. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : HenocpeICTBEHHBIH.

6. Uynposa, JI.B. PacTtBopsl: Meronmueckas pa3paboTKa K caMOCTOSTEIbHOM paboTe Mo
JUCHUIUINHE «XUMHS» A 00y4arolMXcs MO BCEM HAIpPAaBJIEHUSM MOATOTOBKU U CIELHMATIBHOCTAM
Bcex (opm obOyuenus / JI.B. Uymposa, 2.P. Mymnuna, O.A. Munrypuna; MarHMTOropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. UI. Hocoga, 2017. — 26 c. —
TekcT : HenmoCpeICTBEHHBIN.

7. Konsna, JI.I'. KomnouaHsle pacTBOpBI: METOAMYECKHUE YKa3aHUs K J1abopaTOpHON paboTe 1o
TUCLHUIUIMHE «XHUMUS» A7 00ydyaromyXcsl O BCEM HaIlpaBJIEHUSIM HMOJATOTOBKHM M CIELUAIBHOCTSAM
Bcex (opm obyuenus / JI.I'. Konsna, JI.A. bonbsiH; MarHUTOrOpCcKuil TOC. TEXHUYECKHH YH-T UM. [,
N. Hocoa. — Marautoropck : MI'TY um. I'. K. HocoBa, 2017. — 9 c. — TekcT : HemocpeACTBEHHBII.

8. Komsama, JI.I'. OKMCIUTETHFHO-BOCCTAHOBUTEIFHBIE PEAKIIMU: METOIMYECKUE YKa3aHUS K
nabopaTopHoil paboTe MO IAUCIUILIMHE «XUMUS» A 00YyJaIOIIMXCs BCEX HANpPaBICHUN MOATOTOBKU
u cnenuanbHocTel Bcex Qopm oOyuenus / JIL.I. Komsna, E.B. Tapactok; Maruutoropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY nm. I'. K. Hocoga, 2020. — 10 c. —
TekcT : HermocpeICTBEHHBIN.

9. Komsma, JLI. OKHCAMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU M 3IJIEKTPOXUMHUYECKHUE
MPOIIECCHl: METOAMYECKas pa3padoTKa K CaMOCTOSITEIBHOW paboTe s 0oOyJaromuxcsi Mo BCEM
HaMpaBJICHUsAM MOATOTOBKU M CHEIHaIbHOCTIM Beex (opm obyuenus / JL.I'. Konsaa, E.B. Tapaciok,
3.P. Mynnuna; Marauroropcekuii roc. Texundeckuit yu-T um. I'. . HocoBa. — Maruurtoropck : MI'TY
uM. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HenocpeaCTBEHHbIH.



10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TPOIECCH: METOIWYECKHE YKa3aHus K
nabopaTopHoOit paboTe MO MUCHUIUIMHE «XUMHUS» JUIsi OOYYaroIIUXCS IO BCEM HANpPaBICHUSM
MOATOTOBKA W CIEUUATBLHOCTSIM Bcex ¢opm oOyuenus / O.A. Mumypuna, H.WU. Poamonosa;
Marnuroropckuii roc. Texuudeckuii yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. N.
Hocosa, 2017. — 13 ¢c. — TeKcT : HeMmOCpeICTBEHHBIH.

r) [IlporpammHuoe odecnneuenne u UHTEpHET-pecypcehi:

IIporpammuoe obecnevyenue

Haumenoanue 110 Ne norosopa Cpox AeiicTBus

JIMLCH3UH

MS Windows 7 Professional(uus ;159 16 o1 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional 1 767 17 o1 27.06.2017 27.07.2018

(myst KITaccoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 OeccpouHo

7Zip cB000HO pactpocTpansemoe 10 06eccpoyHO

FAR Manager cB00OOHO pacnpoctpansemoe I10 OecCpoUHO

IIpodeccnonanbubie 6a3bl JAHHBIX ¥ HH(POPMaLIMOHHbIE CIPABOYHbIE CHCTEMBbI
Ha3BaHue kypca Ccblika

DnekTpoHHas 0a3a mepuoanyecKux u3gaHuii East
View Information Services, OO0 «MBUC»
HanuonaneHas uHGpOpManuoOHHO-aHAIUTHYECKAS
cucreMa — Poccuiickuii  muumekc  mHayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PMHII)
ITouckoBas cucrema Axamemus Google (Google
Scholar)
Nudopmanmonnas cucrema - Enunoe 0OKHO
J0CTyna K MH(QOPMaIIMOHHBIM pecypcaM
denepanbHOe  roCyJapcTBEHHOE  OIOJKETHOE
yUpeKIACHUE «DenepaabHbIi unctutyt|URL: http://www1.fips.ru/
IPOMBIIIICHHON COOCTBEHHOCTH
Poccuiickas I'ocynapcrBenHas o6ubnuorexa.
Karanoru
OnexkTpoHHble pecypcbl O0ubOanoTexku MITY um.
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/marcweb2/Default.asp

9. MarepuaibHO-TEXHUYECKOe o0ecneyeHne I CUNIITUHbI

MaTepI/IaJ'ILHO-TCXHI/I‘-IGCKOG obOecrieueHue JUCIMITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHMeE ayIUTOPUN OcHalenue ayuTopun
YuyebHble ayIUTOPUH JJI4 MynbsTUMEIUWHBIE CPEACTBA XpPaHEHUs, Ieperadyn |
NpOBEJIEHUS 3aHATUM NpeaAcTaBlIeHUs UHPOpMaUU
JEKIIMOHHOTO THIA
YuyebHble ayqUTOPUH JJI4 O6opynoBaHue 1l BHITOJIHEHUS 1a00paTOPHBIX padoT,
npoBeaeHUs 1a00paToOpHBIX XUMHUECKas MOCY/a, PpEaKTUBBI,
3aHATUH, TPYNIIOBBIX U Harnsiiaeie Mmatepuanbsl: TaOIMIbI, CXEMBI, TUIAKATHI.

HHAUBUAYAJIbHBIX KOHCYJ'IBT&L[PIIZ,




Tun u Ha3BaHUE ayJUTOPUU OcHalueHue ayuTopun

TEKYILIEro KOHTPOJS U
MPOMEKYTOYHOU aTTECTALUU

I[MoMmewmenus mis [Tepconanbubie  KommbloTepel ¢ maketom MS  Office,
CaMOCTOSTEIbHON pabOTHI BBIXOJIOM B MHTEpHET W C JIOCTYIIOM B JJIGKTPOHHYIO
00ydJarIuXxCcs UH(OPMAIMOHHO-00pa30BaTEIbHYIO CPEy YHHBEPCUTETA
[Momermenus s XpaHeHus: 1 Cremnaxwu, ceribl st XpaHeHUS y4eOHOTO 000pyI0BaHUS

npopHIAKTHIECKOTO 00CTykuBaHuss | VHCTpYyMEHTHI JAJIsi peMOHTa J1ab0paTOPHOIO
yaeOHOro 000pyAOBaAHUS 000pya0BaHMUS.




