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1. Ilesin ocBOEHMSI AU CHUTIIIMHBI

[lensitMu OCBOCHHSI TUCHUIUIMHBI «XUMUS» sBIsSeTCs (opMmupoBaHue (GyHIAMEHTATBHBIX
3HAHUH B O0JAaCTM COBPEMEHHOM XHWMHH, BKIIOYAIOIIMX OCHOBHBIE IIOHSATHSA, 3aKOHBI |
3aKOHOMEPHOCTH, OIIMCHIBAIOLIME CBOWCTBA XWUMHUYECKHMX COECAUHEHWW; pa3BUTHE HABBIKOB
CaMOCTOATENIbHONH pa0OThl, HEOOXOAUMBIX JIJIi MPUMEHEHHS XWMHUYECKMX 3HAHMK TPH H3YUYCHHUH
CIIELIMAJIBHBIX TUCIUIUIMH U JaJbHEUILEH TPAaKTUUECKON AEATEIbHOCTH.

2.MecT0 AMCUMIUIMHBI B CTPYKType o00pa3oBaTeibHOH NPOrpaMMbl MOATOTOBKH
0akajiaBpa

Huctmmmaa b1.b.11 «Xumus» Bxoaut B 0a3oByr0 dacTh Onoka 1 oOpasoBarenbHON
POTPaMMBI.

Jlyis u3ydeHusl AUCIMILTUHBI HEOOXOIUMBI 3HAHUS, YMCHUS M BJIAJICHUS, CHOPMUPOBAHHEIC B
pe3yabTare TOJYYeHHUs CpeaHero (IMoJIHOro) oO0IIero oOpa3oBaHUS IO JUCIMILIHHAM «XUMUS,
«Du3ukay, «MaTemMaTukay.

3HaHUS M YMEHUS OOYYaroIIUXCs, MOJYYCHHBIC NMPU U3YYCHHH JTAHHON TUCIMIUIMHBI OyIyT
HEOOXOMUMBI WM TPU  JajbHEWIIEM W3y4YeHWH TaKUX JUCHUIUIMH, Kak «be3omacHoCTh
KHU3HEIEATCILHOCTH.

3 Komnerenuuu odyuaomerocsi, gopMupyembie B pe3y/ibTaTe 0CBOEHUS JUCHUILIUHBI U
IUVIAHUPYeMble Pe3yJbTaThl 00y4YeHusl

B pesynbrare 0cBOCHHUS TUCHUILUIUHBI «XUMHUSD» 00ydaromuncs JOKEeH 001agaTh CleAyomei
KOMIIETEHIIUEH

CTpyKTYpHBIN DJIEMEHT [TnarupyeMble pe3ynbTaThl O0yUCHHS
KOMIICTCHITUU

OIIK-1
YMEHHEM HCIIOIh30BaTh OCHOBHBIEC 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUILINH B TPO(HEeCCHOHANBHOMN
JESTEIIbHOCTH, TPUMEHSATh METOJBI MATEMAaTUICCKOTO aHAIM3a U MOJICITHPOBAHUS, TEOPETHICCKOTO
Y DKCIIEPUMEHTAIBHOTO UCCIIEOBAHUS
3HaTh - OCHOBHBIE XUMHUYECKHE ITOHSITHS, TTOJIOKEHUS U 3aKOHEI;
- COBPEMEHHBIE HAMPABJICHHS PA3BUTHS HAYUHBIX TEOPHil;
- METOJIbI TEOPETHUYECKOTO M IKCIICPUMEHTAIHLHOTO HCCIICIOBAaHUS B
0071aCTH XUMHHU
VYmetn - pemarh pacueTHbIC 33/1a491 PUMEHUTEITBHO K MaTeprary IpOrpaMMbl;
- TMPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUS CaAMOMPOU3BOIBHBIX
ITPOIIECCOB B PA3JTUYHBIX XUMHUCCKHX CHCTEMax
Bnaners - HaBBIKAMHU TPUMEHEHHS] OCHOBHBIX XHMHUYECKHX 3aKOHOB B
npo¢eCCuOHATBHON IeATETHHOCTH;
- MPaKTUYECKUMHU HABBIKAMHU TEOPETHUYECKOTO U IKCIEPHUMEHTAIHLHOTO
HUCCIIEIOBAHNA B 00I1aCTH XUMUAH

4. CTpyKTYpa H coJepKaHue JUCUMIIMHbI

OO61as TpyA0€MKOCTh TUCHUIUTHHBI COCTABISIET 3 3a4eTHHIX eAuHUIIB 108 aka. yacoB:
- KOHTaKkTHas pabora —52,8 akaj. yacos:

- aynutopHas pabota — 51 akaj.uaca;

- BHeayiuTopHas — 1,8 akazg.gaca
- caMocCTosTenbHas paboTa — 55,2 akan.gaca.
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1. Xumuueckasi TepMOJMHAMUKA 2 6 4/21 8 |- oopmnenue oTyeTa no [3amura JsabopatopHoi pabdotsl.|OIIK-1
nabopaTopHoii padore; HomamHee  3azanue  Ne  1.|-3yB
- pemieHue gomaiHero 3aaanus Ne 1; | TectupoBanue.
- CaMOCTOSITENILHOE U3yueHHE
yueOHOM U HAyYHOU JIUTEpaTyphl.
2. XuMnyeckasi KHHETHKA 2 4 2 7 |- oopmienue oTyeTa no|3ammra nabopatopHoit pabotsl.|OIIK-1
nabopaTopHO# paboTe; Homamnee  3amanue Ne  2.|-3yB
- pelieHue gomarnHero 3ananus Ne 2; | TectupoBanue.
-CaMOCTOSATEIbHOE U3YUEHHE yueOHOU
Y HAYYHOU JIMTEPATYpPHI.
3. PactBOpEHI 2 8 421 | 10 |- oopmnenne oTyera no|3amura JabopatopHoi pabotsr. |OIIK-1
nabopaTopHoii padore; HomamHee  3amanue Ne  3.|-3yB
- peuienue aomairHero 3aganus Ne 3; | TectupoBaHue.
-CaMOCTOSTEIbHOE U3YUYeHUE YUeOHOMH
Y HAYYHOU JIUTEPATYPBL.
4. luciepcHbIe CUCTEMBI 2 4 2 6 |- odopmiieHne oTyeTa no [3amura nadopatopHoi pabdoTsl.|OIIK-1
nabopaTopHoii paboTe; TectupoBanue. -3yB
-CaMOCTOSTEIbHOE U3YUYeHUE YUeOHOMH
Y Hay4YHOU JIUTEPATYPBI.
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5. OxucnurensHo-| 2 4 2 6 |- oopmnenne oryera no|3amura nabopatopHoit pabots. |OIIK-1
BOCCTAHOBUTEJIBHBIC MTPOIIECCHI nabopaTopHoii pabore; Homamnee  3amanne Ne  4.|-3yB
- pemieHue gomaiiHero 3ananus Ne 4; | TectupoBaHue.
-CaMOCTOSITEeIbHOE M3YYCHUE Yy4eOHOU
Y HAYYHOU JIMTEPATYPBI.
6. DIIEKTPOXUMUYECKUE CUCTEMBI 2 8 321 | 18,2 |- odopmiieHue oTuyera mo |3amura JsaboparopHoit pabdotsl. |OIIK-1
nabopaTopHoOi pabdoTte; Homamnee  3amanue Ne  5.|-3yB
- pelieHue gomarnHero 3ananus Ne 5; | TectupoBanue.
-CaMOCTOSITEIbHOE M3YYCHHE YIeOHOU
Y HAYYHOU JIUTEepPaTypHI.
HToro nmo iucuunjInHe: 2 34 |17/6M | 55,2 3auer




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B npomecce mpemnojaBaHUS —IUCHUIUIMHBL  «XUMHS»  HPUMEHSAETCA  TPaJULMOHHAS
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuuu mpoxoAsAT Kak B HMH(OpPMAIMOHHOW (opme, rae MMeeT MECTO IOCIeI0BaTEeIbHOEe
U3JIO)KEHUE MaTepuasia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaTbHBIMU CpEICTBaMU, TaK U B (hopme Jekuuii-6ecepl WM Auaora ¢ ayauTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUYECKUUI
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJIsi CAMOCTOSATEIbHOIO U3YYEeHHUSI, IS IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLHUS IPOXOIUT 110 TUILY BOIIPOCHI-OTBETHI-TUCKYCCHS.

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

Oco0oe MecTo B mpolecce MpenojJaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIMOHHOTO XUMHUYECKOTO 3KCIIEPUMEHTa, KOTOPBIM MO3BOJISIET Hanbosee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOy4eHHs dYepe3 IIOCTAaHOBKY MpOOJeM C IOMOUIbIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOT'O M PEaIbHOr0 3KCIIEPUMEHTA, YTO AAE€T BOZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
MIPOBOAATCS JIEKLIMU-BU3YAIU3AIMK, B XOJE€ KOTOPBIX H3IIOKEHHE TEOPETUYECKOTr0 MarepHualia
COIIPOBOXKAAETCS MIPE3CHTALIUEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcss B Xoe J1abopaTopHbIX padoT, B X0A€ KOTOPHIX yueOHas
paboTa MPOBOAUTCS C peaJbHBIMM XUMHYECKMMM BemiecTBaMu. Ha mabGopaTopHbIX paboTax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAMBUAYAJIbHBIE 3aJaHus 1O npoiaeHHoN TteMme. IIpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO MpEeABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM O0e30macHOi paboThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTropHoW pabore
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHUs. [Ipu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCIOJB3YeTCS METOJ KOHTEKCTHOro OOy4YeHMs, KOTOPBIH
MO3BOJISIET YCBOMTH MaTepuan IIyTeM BBISBIEHUS CBsSI3€d MEXAy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3aMMOOOy4eHUs (mapHylo paboTy) Tpex BHIOB: CTaTHYecKas mapa, JIWHaAMUYecKass Iapa,
BapHallMOHHAs Iapa; COBMEIIas €€ ¢ TEXHOJIOrHMeld MOAYIbHOTro 0O0yueHHs. BBINOIHUB SKCIEpUMEHT,
oOyyaroruecs: GopMyIupyrOT 0000IIEHHBIE BHIBOIBI 10 CEPUH OIBITOB, UCIIOJIB3YsI TIPUEMbI aHAJIOTHH
U CPaBHEHHS.

CamocTtosTenbHas padoTa o0ydarolmuxcs SBISeTCsS OJHUM U3 Hanbosee 3p(HEeKTUBHBIX CPENICTB
pa3BUTHs MOTPEOHOCTH K OyaymieMy camooOpa3oBaHuio. CamocrosiTenbHas paboTa o0ydaromuxcs
BKJIFOYAET B ce0s camble pa3sHOoOOpa3Hbie (OpMBI y4eOHOUM ACSITEIHHOCTU: BBIMOJHEHUE JOMAIITHUX
3aJJaHui, 3aBepuieHne odopmieHHs Ta0OpaTOPHBIX PabOT, MOATOTOBKA K MPAKTUKYMY, H3Yy4YeHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M MOocoOusiM, YTeHHEe M MpopaboTka
HAay4YHOH nuTeparypsl B OHONIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTalllu.

CamocrosarenbHass paboTa oOydaroUIMXcsi JOJDKHA OBITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIO IpernojaBaTelieM, Ha MpopadOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITENTbHOE M3YYEHHUE, Ha TMOATOTOBKY K JIaOOpPaTOPHBIM 3aHATHUSAM, BBIOJHEHHE JOMAILTHHX
3aJlaHuM U OJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTEIbHOMY KOHTpouIo. [loMuMo 3Toro, obydaromuecs
MPEJCTABIAIOT PE3yIbTaThl CBOCH CaMOCTOATENbHOM pabOThI B BUJIE NTPE3eHTALUIA.

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



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHnn pyOEIKHOTO U 3aKITFOUYUTEITHHOTO KOHTPOJISI OCHOBHBIMU 337ja4aMU, CTOSIIIAMH
nepeJ MperojaBaresieM, SBISIOTCA: BBIIBICHHE CTENEHH MPaBHWJIBHOCTH, 00beMa, TNTyOWHbI 3HAHUIA,
YMEHUH, HaBBIKOB, I[IOJYYEHHBIX IIPU M3YYEHUH Kypca HapsAgy C BbBIIBICHUEM CTEIICHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH [TOTYYEHHBIX 3HAHUH, YMEHUI U HaBBIKOB.

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

B nononHennn x Kypcy «XuUMHH» OOYYarOUIUiics MOXET MPONTH B AMCTAHIMOHHON (opme
oHJIalH-Kypc «Kak Xumusi o0OBSCHIECT U U3MEHSET OKpyKaromuii Mup». Kypc cocrout u3 10 nexiuii.
Kypc nexumii ma€r mepBOHadaabHOE IIPEACTABICHHE O XMUMHMM U €€ POJIM B KU3HHM YEIOBEKA U
obmectBa. OH cocTouT U3 ABYX uacteil. [lepBas u3 HUX paccka3bIBaeT O TOM, KaK XUMHsI OOBACHSET
OKPYKaIOIIMA MHP: KaK YCTPOCHBI BEIECTBA, IOYEMY M KaK MAYT XUMHYECKUE DPEAKLUM, KaKHUE
BEILIECTBA OINPEIENISIOT CBOICTBA KUBBIX CUCTEM. BTopas yacTh moCBsLIEHA MPUKIAIHBIM acCleKTam
XMMHM: OHA MTOKA3bIBAET, KAK XUMHUS BIIMSIET HA KU3Hb OOIIECTBA U YJIYYILAeT MOBCEAHEBHYIO KU3Hb
monei. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMUYECKOW MPOMBIIIJIEHHOCTH, XUMUYECKUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajiax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M Kpackax. ExeHenenbHble 3aHATUS OyIyT BKIOYATh MPOCMOTP
TEMAaTUYECKUX BUICOJICKIMI U BBINOJHEHHE TECTOBBIX 3aJaHUM C aBTOMATHU3UPOBAHHOWN MPOBEPKOM
pE3yNbTaTOB U TBOPYECKUX 3aJaHHUI ¢ MOcCienyrimuM oOcyxkaeHuem Ha Qopyme. Kypc sBusercs
001eo0pa3oBaTebHBIM, HE TPEOYET CIIeUAIIbHON MOTOTOBKH U PACCUUTAH Ha IHPOKYIO aAYAUTOPHUIO
cllyliaresei, B IepBylo ouepe/ib 00yJaromMXcs HEXUMUYECKUX BY30B M (paKylbTETOB U JIOACH, yiKe
MIOJIYYMBIIMX BBICIIEE OOpa30BaHUE, HO KEJNAIMX OO0JIbIIE Y3HATh 00 OKPYXKAIOLUIEM MHpPE U
MOBBICUTH CBOM 00IIEHAYYHBIN YPOBEHbD.

6. YueOHO-MeTOAMUYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00yUa0IIUXCS

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

AynutopHas caMocTosiTelbHasi paboTa O0OydYaromMXCs IpearnoyiaraeT  IMPOXO0XKJIECHUE
TECTUPOBAHUSA MO KAXKJAOMY pa3Aeily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKUE U TIPAKTUUECKUE
3a/laHus, OTBETHl Ha KOTOPBIE TPEOYIOT TIyOOKOro MOHMMAaHHUS W3YYEHHOTO MaTepuaya. TecTbl
MOCTPOEHBI €IMHOOOPA3HO: K KaXXIOMY BOIMPOCY Mpeajaraercss YeThlpe BapuhaHTa OTBETOB, Cpelu
KOTOPBIX OJIMH WJIM HECKOJbKO TMpaBUJIbHBIX. OOpaboTKa pe3yJbTaTOB OCYIIECTBISETCA MyTEM
COTIOCTABJICHHUS TMOJIYYEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcHManbHOe
KOJIMYECTBO OAJTOB B K101 Teme Kypca — 10.

BapHaHTLI TeMaTH4YeCKHUX TeCTOBBIX 3aJaHui 19 TEKYIIEro KOHTPOJIisA
XuMHu4yeckas TePpMOANMHAMHUKA

B tecrax mo Teme «XuMudeckas TEPMOJAMHAMHKA»: MEPBBIC MIECTh 3aJaHHUI OICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aim, a BOCBMOE, IEBITOE U JIECATOE 3aJaHusa — B 2 Oaa.

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

a) UCXOIHBIE peareHThI
0) TPOIYKTHI XUMHYECKOU PEaKIINU



B) PEaKIIMOHHBIN COCY/T
I') HCXOJHBIE PEareHTHI U MPOIYKTHI PEAKITUI
2. TlepssIii 3ak0H (TIEpBOE HAYAJI0) TEPMOIMHAMUKHA MaTeMaTUUECKH 3aITMChIBACTCS TaK:
a) PV =vuRT B) K= Aep (- EA/RT)
06) K=R/Nj r) AU= Q-W
3. B sk30TepMuueckoil peaxium:
a) SHTAJIBITNS PEAKIIMOHHOW cucTeMbl noBbimaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareicH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOMN crcTeMbl yMeHbIaeTcs (AH< 0)
I') JaBJICHUE PEAKIIMOHHOM CHCTEMBI MTOBBIIIACTCS
4. CrangapTHbIE TEIUIOBBIEC AP PEKTH NPUHATO 0003HAYATE!

a) AUct B) Q1013
6) AHozgg F) AHct
5. Kakwe u3 npuBeAEHHBIX PEAKIHi IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2 Np+ 3/2 H, = NH3 AH = — 46 K]I:x/Moib
06) H,+4/2 0,=H;0, AH = -242 K]I»/Mo1b
B) 1/2 N2+ 1/2 0O,=NO , AH =90 K]I>x/moib
r) 1/2H,+1/2 I,=HI, AH = 26 K]I/Mob

6. Kakas u3 HammcaHHBIX HIDKE pEaKIHii OTBEYAeT TEIUIOTe oOpa3oBaHMs okcunma azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r) NH;+5/20,=2NO +3H;0
7. Tlpu BocctanoBieHuu 16r okcuaa meau( || ) Mo peakiuy :
CUuO () + C (rpagumr) = CU (¢ + CO (y, mornorunocsd 22 /I TEMIOTHI.
DHTanbnus 00pa3oBaHUs OKCUAa MeaH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
Hns peakmuu NiO o + C pagury = Ni ) + CO (). Onpenenure Bo3MOXXHOE HaIpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHHS peaKlIUK IPU CTAaHAAPTHBIX YCIOBUAX U MpH Temieparype 627°C.

o

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

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

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak usMeHsieTcs YHTPONHS PHU Pa3N0KEeHUH KapOoHaTa Kanblus?
a) YBEIIMUNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIIIaeTCs ') HE 3HAI0
10. lanHas peaxmus:
2KC|O3 (TB) —2KCl1 (TB)+302 (@) AH<O
MOJKET CaMOITPOHU3BOJIEHO IMPOTEKAThH
a) B IPSIMOM HaIIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIeHUHU T') HE 3HAI0

XuMuuyeckass KUHETHKA

B TECTaxX IIO0 TEMC ((XI/IMI/I‘—ICCKaSI KHNHCTHUKA)). nepBoe, BTOpOC, TpeTLe, quBepToe n IIATOC
3amaHusa oneHuBaroTca B 0,5 Oama; miecTtoe, ceAbMOE, BOCEMOE, AEBITOE U JIecsAToe — B 1 Gami, a
OJIMHHAAIATOE — B 2,5 Oaja.



Tect Ne 1

1. Pa3zgen xumuu, U3y4darouuil CKOPOCTH U MEXaHU3Mbl XMMUUECKUX PEAKLIUN, Ha3bIBaeTCA

a) XMMUYecKas TepMOJIMHAMUKa

0) TEpPMOXUMHS

B) XUMHYECKasi KHHETHKA

2. CKOpOCTh XUMHUYECKON PEaKLUH — 3TO ...

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

0) U3MEHEeHNE KOJIMYECTBA BEIECTBA PEAareHTOB (WM MPOAYKTOB) PEaKlMu B €AUHUILY BpEMEHU B

enuunie odbeMa

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

a) MOJIb JI e

0) Oe3pa3mMepHas BeTUYHHA

B) MOJIB C

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

a) OT MPUPOJIbI PEaruPyIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) 0T 00beMa peaklIMOHHOTO Cocyaa

5. CocrossHue  XHMHMYECKOTO  paBHOBeCHS  OOpaTUMBIX  IIPOLIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMH POJLYKTOB pPEAKIIUU

0) SHepruei aKTUBHU3aAIUU

B) KOHCTAaHTOI paBHOBECHS

6. Kak 3anuceiBaeTcs BbIpakeHUE AJI1 CKOPOCTH peaKluu

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

a) V =k[NOJ*[H20] 6)V =K[NH3][0;] B)V = Kk[NO]‘[H.0]°

KOJIMYCCTBCHHO

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

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

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

ayl E % .
*
0)2 2
v
B) 3 'y
y 3
—y A

v

XOJI peaKInu

9. UYt0 MOXXHO CKa3aTh O PEAKIIUH, H300pAKEHHOM Ha MarpaMMe K Borpocy 8?

a) PK30TCPMHUECKAs PEaKIUs

0) SHIOTEepMHUUECKAs PEaAKITUS

B) pEaKIUs OMUCHIBACT COCTOSIHUE PABHOBECHUS

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

a) IPY MOHMWKEHUHU TeMIIepaTypPhl

0) TIpy TOBBINICHUH TEMIIEPATYPBI

B) MIPH MTOBBIIIICHUH JIABICHUS



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

a) 1,2

0) 3.5

B) 5,0

PacrBopsI

B Ttecrax mo Teme «PacTBOpbI»: MepBOe 3aJaHUC OICHHMBAacTCsS B 1 Oamr, BTOpoe, TPEThe,
4eTBepToe, MATOE W IecToe 3afanus - B 1,5 Oamra; cempmoe, BOCBMOE, JCBSTOEC M JIECATOC — B
0,5 6amna.

Tect Nel

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

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

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

1) 106aBHUThH COSHYIO KUCIIOTY

2) n00aBHUTH LIETOYD

3) pa3zbaBuUTBH pacTBOP BOMAOI

4) TOBBICUTH TEMIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM U3 TUApOCyidbpaTa KajlblUs MU BOJbI, CyMMa
KO3 PHIIMEHTOB B YpaBHEHUH HEOOPATUMON JUCCOLMAIIMK PACTBOPEHHOI'O BEIIECTBA — 3TO

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

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

1) wmacchl BemecTBa K Macce BOIbI

2) KOJMYEeCTBA BEIECTBA K 00bEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KolM4ecTBa BelecTBA K 00BEMY pacTBOpa
8. K cnmabpiM sneKkTposiuTaMm OTHOCUTCS ...

1) ruapokcua aMMOHUS

2) TUAPOKCHUJ Kaus

3) XJIOpUa KaabIIHs

4) MapraHIoBas KHCJI0Ta
9. U3BecTHO, 4TO BOJHBIE PAaCTBOPHI MHOTMX COJIEH MOTYT MMETH ILEJIOYHYIO WM KHCIYIO CpELy.
[IpuuuHoOii 3TOTO SABNIAETCA ...

1) osnexrponus coneit
2) JIUCTIPOITOPIIMOHUPOBAHKE COJIEH
3) THapaTHpOBaHHE COJICH
4) THaPONU3 COJei
10.3nauenue PH uucroii Boast ipu 25°C cocrasiser
11 2)7 3)0 4) 10



MaruauToropckuii Texuuueckuii yuusepcurtet um. I.M.HocoBa
JAucnepcHble CHCTEMBbI

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

Tect Nel

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

2. Kakue HOHBI CIOCOOHBI BBI3BaTh KOAryJsLUIO KOJJIOWJA, YACTHII KOTOPOTO HUMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT

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

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

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

5. Ilpu B3ammoneiictBuu 20 mu 0,001H nmutpara csunna (1) ¢ 10 ma 0,02H cynedara kamus
oOpa3yercs 3016 cynbdara ceunna (II). K xakomy anektpomy JoMKHBI epeMeaTbcs YacTHUIIBI
JUCTIEPCHOM (a3bl MpH d1EKTponn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B nBe konObI HaUTO 10 S0 MIT 30715 THIPOKCH A kelre3a. It TOro 4ToObI BBI3BAaTh KOATYIISIIIHEIO
307151 ToTpeboBanoch 00aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xnopuaa xanus; B APYTyHO —
18,7 mn 0,001H pactBopa ¢ochara nHaTpus. Berumcnure mOpor KOarymasiud KakJIOTO
AIIEKTPOIIUTA.

OKHCAUTEIbHO-BOCCTAHOBHUTEIbHBIE npoueccChl

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

Tecr Ne 1

1. OkucCIUTENH — 3TO aTOM, MOJICKYJTa UITH HOH, KOTOPBIH ...
1) yBenMuHMBAET CBOKO CTEIICHb OKUCICHUS
2) TPHUHUMAET SJIEKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. TIporiecc BOCCTaHOBICHHUS KMEET MECTO B CIyYae, KOrja ...
1) He#TpasbHBIC aTOMBI TPEBPAIIAIOTCS B TIOJIOKUTEIHHO-3aPSHKEHHBIC HOHBI
2) TOJOXUTEIbHBIN 3apsi]] NIOHA YMCHBIIIASTCS



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

1) S+ 2HNO;3; = H,SO4 + 2NO
2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBHTEIISIM OTHOCSITCS ...
1)  mertauibl, BOAOPO, YIIEpOI
2)  aKTHBHBIC HEMETAJLIBI
3)  DJIEMEHTHI, HAXOMAIINECS B CPEIHEH YaCTH TEPHOANICCKON CHCTEMBI
5. CterneHu OKUCIIEHUs KUCIOpO/ia a) B BoZie U 0) B MEPOKCH/IE BOJIOPOJa COOTBETCTBEHHO PaBHHI . ..
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanust B OBP, nmpoTekaroniux B KUCJIOM cpeie, BOCCTaHABJIMBAETCS IO ...
1)  karmona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcupaa maprania (1) MnO
7. B peakuum, npotekaromiei mo cxeme Cr,Sz; + KNO3 =2 K,CrO4 + K;SO4 + NO okuciienuo
MTOJIBEPTarOTCSI CICAYIONTUE SJICMCHTHI ...
1) asormcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 PUIHEHTOB B peaKIuu, IPUBEICHHON B Boripoce Ne 7 paBHa ...

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

3HeKTp0XI/IMI/I‘lECKI/Ie CHUCTEMBbI

B Tectax mo Teme «DNEKTPOXUMHUYECKHE CHUCTEMBI»: IEpPBOE, BTOPOE M MATOE 3aJaHUA
olleHUBaIOTCs B 1 0asut; TpeThe U 4eTBepToe 3a1anusi— B 1,5 0asuia; mecroe u cenpbmoe — B 2 Gasuia.

Tect Nel
1. DaexTpoaHBIN MOTEHIMAN ONIPEAETSIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuueckoro siaemeHta MQIMQgSO,||CuSO4Cu mpu craHmapTHBIX
YCIIOBUSX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpoaykThl 00pa3yroTcsi Ha KaToJIe MPH JIEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) xucnopon
4. Ykaxute cyMMy KO3 GHUIIMEHTOB B YpaBHCHHUH dJICKTpOIn3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8



5. Kakas w3 mnpuBeNEeHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUW  MpPOTEKaeT
CaMOTPOM3BOJIBLHO B MPSMOM HarpaBJIeHUH?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+Cu—...
6. Bpluuciure Maccy NHMHKA, HOJYYEHHOTO MPHU AJIEKTPOJIM3e CcyibdaTa IHHKA, KOTOPBIH
npoBoAwIK B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. IlpuBemuTe CXEMBI OAIIEKTPOAHBIX IMPOILECCOB M MOJEKYISIPHOE YpaBHEHHE pEeakIuH,
NPOTEKAIOIIEH TPU DJICKTPOXMMHUYECKONH KOPPO3WM raibBaHomapbl Zn|Mg B CEpHOKHCION
cpene. B oTBere ykaxkute cyMMy K03 PHUIIMESHTOB B MOJIEKYJISIPHOM YPaBHCHHH.
1) 6
2) 5
3) 4
4) 8

BreaynutopHasi caMmocTosiTesbHass paboTa 0OYUYaIOIMXCS OCYIIECTBIISIETCS B BUIC H3yUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOIEMY pa3jieily ¢ MpopaboTKoN Marepuana; opOpMIICHHS OTYETOB IO
71a00PaTOPHBIM padOTaM U BBITOJIHCHUS 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 TepPMOIMHAMUKAy: TIepBast 3a/1a4a OI[CHUBACTCS B
2,5 6amnna; BTopas — B 1,5 6anna; Tpeths — B 1 Oan.

3amaga Nel

Hus peakumn CHy ) + COy (np = 2 CO () + 2 H, () ompenennre BO3MOKHOE HalpaBlICHHE
CaMOITPOU3BOJILHOTO TEUYEHHUS PEAKLIMU MIPU CTAaHAAPTHBIX YCIOBUAX M IIpu Temneparype T = 927 °c,
€cli TeIryI0BOM 3((EeKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHHUTCA. Y KaKUTE: a) BbLAEIAETCS
WIA TIOTJIOUIAETCS PHEpPrus B XOJ€ peakuuu; O0) NPUUYMHY HAWJIEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccunraiiTe TemnepaTypy Hadana peakyH.

3amaga Ne2

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

3amaga Ne3

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

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

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

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

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



3amaua Nel
Peaknus mporekaer no ypasaenuto: O, ) +2 CO = 2 CO; (. HavanbHble KOHLEHTpanuu
pearupyromux BemiectB paBHbL: [O2] = 1,2 mons/in, [COJ= 0,8 mMonb/n1. Bo ckombKO pa3 M3MEHUTCS
CKOpOCTh mpsAMOU peakuuu, kornpa npopearupyeT 30% CO? Bo CkoIbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOHN ¥ 00paTHOM peaKiuu, €CIU YBEIHYUTh JaBJICHUE B CHCTEME B JiBa pasza?
3agaya Ne2
[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYMHUT B PEAKIHIO IMpU
temnepatype 200 °C, ecin TeMITepaTypHbIH KOA()(PHUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoiIbko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh PEaKIUu?
3agaya Ne3
Haiinute HavanbHbIE KOHIICHTPALIMM MCXOJHBIX BEHIECTB U KOHCTAHTY PaBHOBECUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), eciiu paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOIHMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.
3amaua Ned
Hus peaknuonnoit cucremsl: CO y + HyO oy = CO;2 (y + Hy () HavanbHbIE KOHLEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n. OnpenenuTte KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBEcCHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHIIEHTpALlUU PEareHTOB KOHCTAHTBI PABHOBECHUS CIEAYIOIINX PEaKIIHi:
Nz(r) +3 Hz(r) =2 NH3(T), AH =-922 x]JIx;
COz(r) +C (1) = 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, @ t Hz(r), AH =-41,1 kI x.
VYkaxuTe HanmpaBiIeHUE CMEIICHUSI XUMUUECKOT0 PABHOBECHS STUX PEAKLUN: a) MPU MOHMKEHUN
TEMIIEPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBIINICHWU [aBICHUS, €CIM TeMIleparypa
MMOCTOSIHHA.

Jlomamnee 3aganue Ne 3
no reme «PacTrBopb»

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

3amaua Nel

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

PaccuuraiiTe: a) MaccoByl OO0 BEIIECTBA B pacTBope; 0) MOJSPHYIO KOHIEHTPAIUIO
SKBUBAJICHTA; B) MOJISLILHOCTB; T') TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B PaCTBOPE.

3agaya Ne2

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

HBr + NaOH —

AgNO;3; + HyS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe MO JBa MOJIEKYJSPHBIX YPABHEHUS PEAKIU K CIETYIOIIUM HOHHBIM:

Ba®* + CrO,~ — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn** + H,S



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

3amaga NeS

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

3amaua Ne6

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

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

B nomamneM 3amanmu 1mo TeMe «OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC IPOLIECCHI»: IepBas
3a/ava orieHuBaeTcs B 1,5 6aina; BTopas — B 2,5 6amia; Tpetbst — B 1 6ait.

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

VYKaxuTe TUN KaXXI0H peaklvu.

PaccuuTaiiTe 3JEKTPOJIBMXKYIIYIO CHJIY U OINPEACIUTE HAMpaBICHHE CaMOIPOU3BOJIBLHOTO
MPOTCKAHMs TMEPBOM PEAKIMU TPU CTAHIAPTHBIX YCIOBHSIX, HCIIONB3YS 3HAUYCHUS OKHCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX ITOTEHIIHAIIOB:

HJ + H3POs — J, + H3PO3; + H,O

HNO, — HNOs; + NO + H,0

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

NH;ReO, + H, — Re + NH3; + H,0

KBrO — O, + KBr

3amaga No2

CocTaBbTe YpaBHEHHUS OKHUCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINH:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S,0g + NaOH —

Bi,O; + C —

Mg + HNO3 (pas6) —

3agaga Ne3

Jausl 7Be OKHCAMTENbHO-BOoccTaHOBUTEMbHBIE mmapel: KNO;, KNOj3; u Pb(NOs),, PbO..
[Tonp3ysich TaOMUICH CTAaHIAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIIHAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakunud B ykazanHoi cpeme (HNO;3). Paccuwmraiite 3HaueHHe
AJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

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

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

3agauga Nel
CocraBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJEKTPOJHBIX TMPOIECCOB U  MOJIEKYJSIPHOE

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

[IpuHSAB MOTEHIMAJI aHOJA PAaBHBIM CTAaHAAPTHOMY 3HAYCHHIO, PACCUMUTANTE KOHICHTPAIIHIO
KaTHOHOB METajyla B KAaTOJAHOM pacTBope, mnpu kotopoir DJIC raibBaHHYECKOTO 3JEMEHTa
ymensiutes Ha 0,02B.



3amaga No2
IIpuBenure CXEMBl DJIEKTPOAHBIX IIPOLIECCOB M MOJIEKYJISIPHBIE YPaBHEHHsS DPEaKLUU,

MPOTEKAIOIINX MPH AJIEKTPOXUMUYECKON Koppo3uu raibBanomapsl Co/Ni: a) B kucimoii cpezae; 6) BO
BJIQKHOM BO3/yXe.

Onpexnenute yObUIP MAacchl aHOJIA NMPH KOPPO3UHM B KUCIIOW cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3agaya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPAaBHEHHS OJIIEKTPOJHBIX IPOIECCOB (aHOJI HWHEPTHBIN) H
MOJICKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOISIIEH MTPH AIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

Bbruuciure QakTHuecKoe KOJIMYECTBO METaula, MOJYYCHHOTO Ha KaTojie IPH SJICKTPOIIU3e
Co(NO3)2, ecitu 3JIEKTPOIIH3 TPOBOAMIM B TeueHuH | 4. Bbixoa Metasia mo Toky coctaBui 85%.

VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIICHHS BBIX0JIa METAJIJIA [0 CPABHEHUIO C PACUCTHBIM.

KoHTposbHbIe BONPOCHI 10 TEMaM
KoHnTpoJibHbIe BOPOCHI 0 TeMe «XUMUYeCKasi TEPMOTUHAMMKA»

OCHOBBI XMMHUYECKOIN TEPMOJMHAMUKHU: TOHSITHE CUCTEMBI, BU/IbI CUCTEM.
TepmoauHaMu4eckre napaMeTpbl U QYHKIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

I[TepBblii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

DOHTANBNMUA KaK (PYHKIUS COCTOSHUS CUCTEMBI. DHTANbBINS 00pa30BaHMsI BELIECTBA.
TennoBoil 3¢ddexr xumuyeckoit peakumu. DakTopbl, BIMAOLNME HA TEMJIOBOH 3PPeKT
XAMHUYECKON PEaKIUU.

Tepmoxumus. 3akon ['ecca.

Canencrsus u3 3akoHa ['ecca.

OHTponus Kak (PyHKIHS COCTOSIHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuil 3aK0H TEPMOJUHAMUKH.

12. Dueprus ['n60ca.

13. HanpasieHue caMOnpoU3BOIBHOIO MPOTEKAHUS XUMHUECKUX PEAKLINH.

oo

© N

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

Xnmnyeckas KnHeTuka. CKOpoCcTh XMMUYECKOM pEAKIIMU U METO/IBI €€ PETYJINPOBAHMS.
BinustHue KoHIIEHTpaIMU Ha CKOPOCTh XMMUYECKOHN peakInu (3aKOH JEeHCTBYIOIUX MacC).
Bausinue Temmneparypsl Ha CKOpOCTh xuMHuyeckoil peakuuu. [Ipasuno Bant — I'odda.
Teopust aKTUBHBIX CTOJIKHOBEHHI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexoTHOro KOMILIEKCA. DHEpreTuyecKas JuarpaMmma.

Kpusast MakcBenna — bonbiimana. DHepretuueckuii 6apbep.

Karanutrnueckue cucTeMsl.

BiistHue karanusaropa Ha CKOPOCTb XMMUYECKON PEAKIUU.

0. T'OMOTeHHBII U TeTePOTEHHBII KaTan3.

1. KonebarenbHble peakluy.

12. Xwumuueckoe paBHOBecue. OOpaTuMbie M HEOOPATUMBIEC PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

14. Cwmemenne xumuaeckoro paBHoBecus. [Ipunnun Jle—Illarense.

15. BnusHHE KOHIIEHTPALUH, JAaBICHUS U TEMIIEPaTyphI.

16. ®da3oBble paBHOBECHSI.

17. ®a3oBble qUarpaMMsl JUis OJHOKOMIOHEHTHBIX CHCTEM.

RRO©oOo~NoO~WNE

KonTpoJubHbie Bonpockl o Teme «PacTtBopb»
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11.
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14.
15.
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17.
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11.
12.
13.

ITonsTue pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.

PactBopbl. CnocoObl BbIpak€HHs KOHIEHTpPALMU PacTBOPOB (MaccoBas [J0Js, MOJSpHas
KOHIICHTpAIYs, MOJISIpHAsE KOHIICHTPAIMsl SKBUBAJICHTA, MOJIbHAS J10J1s1, TUTP).

KonnuratuBHbie cBOMCTBa pacTBOPOB. MaeanbHbIi pacTBOp.

3akonbl Payns: I (toHomeTrpuueckuit) u 11 (30yTHOCKONAYECKUN U KPHOCKOITUIECKHIA ).

OcMmoc. Ocmotnueckoe nasieHne. Cxema 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

HonHast Teopust KUCIOT U OCHOBaHMI AppeHuyca. OCHOBHbIE NOHSTUS U TOJIOKEHUS TEOPUU
Appennyca.

Hucconmanusi KUCJIOT, OCHOBAaHUM M COJEH C TOYKH 3pEHUS] MOHHOW TeOopuu AppeHuyca
(mpumepsr).

Crenenp qucconnanui. CUIbHBIE U CIIA0BIE 3JEKTPOIUTHI.

Jucconumanus ciadbix 31MeKTpoiauToB. KoHcTaHTa Arccoruaim.

3akoH pazbasnenust OcTBayba.

Peakunu moHHOTO 0OMEHA MEX]y AJIEKTPOJIUTaMU (Ha MpUMeEpe peakiiuii oOpa3zoBaHus caaboro
AJIEKTPOJINTA, OCAJIKA U ra3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

Honnoe npousseneHue Boabl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKA3aTENu.

I'upponus coneit. Tumsl TUAPOIU3A COJIEH.

KonunuecTBeHHbIE XapaKTEPUCTUKH MIPOLIECCa THIPOIH3A.

@akTOphl, BIUSAIOIINE HA IPOLIECC TUAPOIU3A.

KoHTpoJibHbIe BONpockl 1o TeMe «/lucnepcHblie CHCTEMbI»

I'ereporennsle cmecH. JluciepcHbIE CUCTEMBI.
HucnepcHocts. Knaccudukanuu aucrepcHbIX CUCTEM.
Kounnouansie pactBopsl. JInoguiisHbie 1 110(OOHBIE KOJUIOUIBI.
CrniocoOblI nosty4eHus KOJUIOUIHBIX PACTBOPOB.

CtpoeHne KOJUTOUIHBIX YacTHLl.

IIpaBuno ®dasuca — [leckona.

Y CTONYMBOCTD KOJIOUAHBIX cucTeM. CTaOMIIN3aTophl.
Koarymnsiuust nuo@uiibHbIX U JIMO(GOOHBIX KOJIOUIOB.
CenumeHnTanys KOJUIOUIOB.

Koarynsiuust KoJUIOUAHBIX paCTBOPOB JIEKTPOIUTAMHU.
[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocoOHOCTb.
OnTHyeckre CBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNEKTpUYECKHE CBOMCTBA KOJJIOUHBIX PACTBOPOB.

KonTtposabHbie Bonpocsl 10 TeMe «OKHCIUTEeTbHO-BOCCTAHOBUTEIbHbBIC
MPOLECChI»

OCHOBHBIE TOHATHS TEOPUHU OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIIUM.
OKHCIUTEIBFHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BEIICCTB.

Baxxneinne oKUCINTEIIN 1 BOCCTAHOBUTEIIH.

Tumbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX PeaKUUil (IpUMEPHI).
OKUCINTEIIFHO-BOCCTAHOBUTEIBHBIN ITOTCHIINAIL.

VYpasuenue HepHcra.

CocTaBieHne OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
HanpasneHnne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «BJ'IGKTI)OXI/IMI/I'{ECKI/IG CHCTEMBD»

OnexTpoxumuueckue cuctembl. Knaccudukanus s3JeKTpOXUMHUYECKUX MTPOIECCOB.



12.
13.
14.
15.
16.
17.
18.
19.

DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAOIINE HA TPAHULIE Pa3ena «MEeTaul — PacTBOP».
I"anpBannveckuii anemMeHT Jlanuams — SIkoowu.

DIIEKTPOABMKYILAsA CHUJIA TAIbBAHUYECKOTO JIEMEHTA.

W3MmepeHue dIIEKTPOAHBIX MOTEHIHUAIOB. Pl cTaHAApTHBIX 3JIEKTPOAHBIX IOTEHLHUAJIOB.
CBoiicTBa METAJIOB B COOTBETCTBUU C UX MOJ0KEHUEM B PsAly HAIPSHKCHUIA.

Ypasuenue HepHcra.

DJIEKTPOJIN3 PACIUIABOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

OO0benuHeHHbll 3akoH Papazest. Beixoa 110 TOKYy.

Kopposus metannos. Knaccudukaius KOppo3UOHHBIX TPOLECCOB.

Xumuueckasi Kopposusl.

DNEeKTpOXUMHUECKass KOppo3us. AHOAHOE OKHUCIIEHHE MeTajllla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCIIUTENS.

[Tpumepsl KOPPO3UK B KUCTION cpejie M aTMOCHEPHON KOPPO3UH.

CKopocCTh KOPPO3UH.

3amuTa METauIoB OT KOPPO3HUHU.

3alUTHBIE TOKPBITHUS.

DIEKTPOXUMHUUECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

XUMHUYECKUE UCTOUHUKH TOKA. ['albBaHUYECKHI 3JIEMEHT.

XUMHUYECKUE UCTOYHUKU TOKA. AKKYMYJIATOPBI.

XHUMHUYECKUE UCTOUHUKH TOKA. TOINIMBHBIE 3JIEMEHTHI.

7. OueHoYHbIE CPeICTBA /1JIsl IPOBeIeHUS MPOMEKYTOUHOI aTTecTAlNU
[Ipomexxyrounast — aTTecTalusi WMMEET  LENIBI0  ONPEACNIUTh  CTENEeHb  JIOCTHKCHUS

3aIlJTaHUPOBAHHBIX PE3YJIbLTATOB O6y‘IeHI/I${ IO AMCHUIIIIMHE 3a OHpeﬂeHeHHHﬁ nepuon 06y‘IeHI/I${.

a) Ilnanupyemble pe3yJbTaTbl O0y4eHUS! U OLIEHOYHbIE CpeACTBA /Jisl INPOBeIeHUs!

HpOMe)I(yTO'{HOﬁ aTrrecranmmn:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-1

YMCHHUEM HCIIOJIB30BaTh OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX NUCHHUIUIMH B HpO(bGCCHOHﬁJIBHOfI ACATCIBHOCTH, IPUMCHATH MCTOABI MAaTEMAaTUYCCKOT'O
aHaJIn3a U MOACIIMPOBAHUA, TCOPETUYCCKOI'0 1 SOKCIIEPUMEHTAJIbHOI'O UCCIIEAOBAHMUA

3HaThb

- OCHOBHBIE XMMHYECKHE ITOHITHA,
[MOJI0KEHHUS U 3aKOHBI,

- COBPEMECHHEIC HaIpaBJICHUS
Pa3BUTHSI HAYYHBIX TCOPHIA;

- METOJBI  TEOPETHYECKOTO |
9KCIIEPUMEHTAJILHOTO MCCIICI0BAHMUS
B 00J1aCTH XUMUH

Hepeuenb meopemu4ecKux 6onpocoe K zauemy:

16.
17.

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

OCHOBBI XMMHUYECKOHM TEPMOJMHAMHUKHU: CHCTEMA, TEPMOJAMHAMUYECKHUE I1apaMeTphbl
CUCTEMBI, PYHKIIMH COCTOSIHUS CUCTEMBI. [IepBbIil 3aKOH TEPMOIMHAMUKHY.

DHepreTuka XMuMUYECKUX ITPOLIECCOB.

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

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

Oneprus ['m66ca. HanpapiieHUs: XUMHUECKUX TIPOIIECCOB.

Xumnueckasi kuHeTuka. CKOpOCTh XUMUUYECKOU peakiuu. CpeaHsss U UCTUHHASL CKOPOCTH
peaxkunu. Kunerndeckas kpupasi.

CKOpOCTh peakliMi U METOAbI €€ PEryIUPOBAHMUS.

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

DHeprus akTUBalMu. AKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHUE AppeHuyca.

. KatanuzaTopbl 1 KaTanTUTHYECKHE CUCTEMBL. | OMOT€HHBIN KaTaJIn3.

. KaranuzaTtopsl 1 kaTanuTHueCKUE CUCTEMBI. [ €TepOreHHbIN KaTanus.

. XuMu4ecKoe paBHoBecHe. KOHCTaHTa XMMUYECKOTO PaBHOBECHSL.

. Cmemenne xumuueckoro paBHosecus. [Ipunnun Jle arense.

. PactBopb1. CriocOOBI BhIpaXEHUsI KOHIIEHTPAIIUU PACTBOPOB.

. PactBOpHI 2nekTponuToB. CTENEHb U KOHCTAHTA 3JEKTPOJIUTUUECKONW TUCCOLMALUU. 3aKOH

pazbaBnenust OcTBaIbaA.

Jucconumanus KUCIOT, OCHOBaHHM, coneil. AMQOTepHbIE YIEKTPOIUTHI.

PactBopumocTs. IlpousBeneHue pacTBOpUMOCTH. YCJIOBHE OOpa3OBaHMsI M PACTBOPEHUS
OCaJIKOB.

Huccounanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

I'maponus coneil. CTeneHb U KOHCTaHTa T'MIPOJIN3a.

Hucnepcusie cuctemsl. Knaccuduxanus. Jlnogunpheie u 110oOHbIE KOJUIOUIBL.

CtpoeHne KOJTOUIHBIX YacTHULl.

Koarynsiiust KoJuIouHbIX pacTBOPOB.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE CBOMCTBa BemiecTB. Kiaccupukanus OKHUCIUTENBHO-




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeiCcTBa
oOyueHus
KOMIIETEHINH
BOCCTAaHOBUTEJIbHBIX PEAKIUH.
24. DNeKTpOXUMUYECKUE CUCTEMBI. 3aKkoHbl Dapajest. DIEKTPOTHBIN MTOTCHIIAAI.
25. N'anpBarmYeckuii aemMeHT Jlanusis Axoou.
26. DIEKTPOXUMUYECKUE CHCTEMBI: SJICKTPOIHN3 paciuiaBoB. [IpuMeHeHHe IeKTpon3a.
27. DnexkTposn3. AHOJIHBIN M KaTOJHBIN MPOIECCHI MPU AIEKTPOIU3e pacTBOpoB. [Ipumenenue
AJEKTPOJIU3A.
28. Kopposus. Buasl koppo3uu. CriocoObl 3alUTHl METAJUIOB OT KOPPO3HUHU.
YMethb - pemiaTth ~ pacyeTHble  3aJa4uM Ilpumepnvle npakmuyeckue 3a0anus 01a 3auema:
MIPUMEHUTENHHO K Marepuany 1. Hanmcarh 51€KTpOHHBIE ypaBHEHUS OJIIEKTPOJIHBIX MPOIECCOB, ypaBHEHUE CYMMAapHOMN
MIPOrpamMmBl; TOKOOOpa3yromel peaknuu, BeIMUCIUThL DJ[C rallbBAHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
- IPOTHO3UPOBATh BO3MOXKHOCTH | MOHOB METAJIJIOB PaBHBbI: [AI3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/J1.
MIPOTEKAHUS CaMOTIPOU3BOJIBHBIX 2. Hanmcath MOHHBIC W MOJICKYJISIPHBIC YpaBHeHHS peakiuid ruaposmsa coieit: KsPOy, NaySOy,
MPOIIECCOB B paznuyHbix | ZNCl,.

XUMHNYCCKHUX CUCTEMAX

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

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

5. CocTaBbTe YpaBHEHHS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIAIN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NapSO3 + HoO —.

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

7. 3aKOHUYUTH YpaBHEHHS peaKlUii, HAMKMCAaB UX B MOJIEKYJISIPHON U MOHHOM (opMax:

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

8. HammcaTh ypaBHEHUS peakluii THIPOJIN3a B MOJIEKYIsspHOM 1 HoHHOM Buje: Aly(SO4)s, KCI,
Na,SOs.

9. HamucaTth SJEKTpPOHHBIE YpPaBHEHHUS OJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpasyromel peaknuu, BeIYucauTh DJ[C raapBaHMUYECKOTO AJIEMEHTa, €CIU KOHIICHTPAIH
MOHOB METAJJIOB PaBHBI: [Zn2+]=0,01 mois/11, [Cu*]=1,0 Moms/m.

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

11. HanmcaTh S7I€KTPOHHBIE YpPAaBHEHHUSI AJIEKTPOIAHBIX MPOIECCOB, YPABHEHUE CYMMAapHOM




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

TOKOOOpa3ytoleil peakuuu, BoIYUCIUTh, DJ[C raJbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHLEHTPaluu
MOHOB MeTaiuioB paHsr: [Mn?]=0,01 mouns/x1, [Ag*]=1,0 Monb/1.

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

13. Onpenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTB Nporekanus peakuuu CaOy + 2 Cyo =
= CaC; () + CO(), AH; = 460 /I npu craHAapTHEIX ycaoBusX. Paccuuraiite remneparypy Hayana
peakiuun, ecimu  S(Ca0)=38 JIx/monb'K; S(C)=6 [Ix/moab'K; S(CaCp)= 70 Jx/monsK;
S(CO)=197 dx/mons-K.

14. CocTaBbTe ypaBHEHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIINIA:

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

15. Onpexnenure TepMOJMHAMHYECKYIO BO3MOXKHOCTh npotekanus peakuuu 2 Cly ¢y + 2 HoO(p
=4 HClyy + Oy (y, AH; = 115,6 x/I)x npu craHmapTHBIX ycioBusx. Paccuuraiite Temmeparypy
nauana peakuuu, ecian S(Cl)=223 JIx/mons K; S(H,0)=189 JIxx/mons-K; S(HCI)= 187 Ix/moins-K;
S(02)=205 Tx/moabK.

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

17. CoctaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIN:

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

18. I'omoreHHass peakuust mporekaer mno ypaBHeHuto Hy ¢ + I oy = 2 Hl). Havanbnas
KOHLEHTpauusi Bojxopoaa 2,1 monb/n, noga 1,5 mons/n. Bo ckonbko pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bonopoxna?

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

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

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

22. Onpenenure TEpPMOAMHAMUYECKYIO BO3ZMOKHOCTD MTPOTEKaHUs peakuuu 2 ZNS (o + 3 Oy =
=2 27n0 ) + 2 SO; 1y, AH, = -890 xJI>x npu craniapTHBIX ycioBusX. Paccunraiite Temneparypy
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Havana peakiuu, eciu S(ZnS)=58 Ix/monb K; S(02)=205 Tx/monb - K; S(ZnO)= 44 JIx/monb K;
S(S0,)=248 JI:x/monb K.

23. HauaspHble KOHIIEHTPAllMKM UCXOAHBIX BewecTB B peakuuu: 2 SO ) + Oy () = 2 SO3 () Ob1n
pasusbl 1,8 Monb/n SO, 1 2,4 Moab/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCSI CKOPOCTh PEaKIui K MOMEHTY,
koraa npopearupyet 0,8 monw/1 SO,?

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

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

Bnaners

- HaBbIKAMH MTPUMEHCHHS OCHOBHBIX
XUMHAYECKUX 3aKOHOB B
npodeccCHnOHATEHOM JIeATEIIEHOCTH,

- NPaKTUYCCKUMHU HaBBIKAMU
TEOPETUYCCKOTO u
AKCIEPUMEHTAIBHOTO UCCIICIOBAHUS
B 00JIaCTH XUMUHU

1. Jlnsa peakumu CHy ) + CO; ) =2 CO () + 2 Hy (1) onpesiennTe BO3MOXKHOE HAITPABICHUE
CaMOIIPOU3BOJILHOTO TEUYEHHUS PEaKIUU NpHU CTAaHAAPTHBIX YCIOBUSAX WM TpH  Temmepatype T
=927°C, eciu TemwoBoit HpPEKT peakiyuu 10 3a1aHHOM TEMIIEPATYPhl HE H3MEHHTCS. YKAKHUTE: a)
BBIJICTISICTCSl WJIM TOTJIOUIAETCS DHEPrusi B XOJA€ peakiuu; 0) MPUYMHY HAWJEHHOTO W3MEHEHUS
sHTponuU. Paccunraiite TeMiepaTypy Hadajaa pPeakliuH.

2. BoIpa3uTe uepe3 KOHIEHTPALMU PeareHTOB KOHCTAHThl PAaBHOBECHSI CIEAYIOUIUX peaKluit
Nory + 3 Howy = 2 NH3py, AH = -92,2 xJx. YkaxuTe HanpaBieHHE CMEIIEHHS XMMHUYECKOTO
paBHOBECHSI STUX PEaKUUi: a) MPHU MOHWKEHUU TEMIIepaTyphl, €CIIU JaBJICHHE MOCTOSIHHO; 0) mpH
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpAaTypa MOCTOSHHA.

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

4. Kakue w3 crneayromux coneil moxasepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpaBHEHHUS THUIPOJIM3a COOTBETCTBYOMHUX coneil. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX CoJei?

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

6. PaccuuraiiTe >M€KTPOABMKYIIYIO CUIY M OIpEJENUTe HAIpPaBICHUE CaMOIPOU3BOIBHOTO
MPOTEKaHUs pEeakUUu TMpU CTAHJAPTHBIX YCIOBUSAX, MHCIONb3ySd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX IToTeHIanos HJ) + H3PO, — J, + H3PO3 + H,0.

7. TlpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISpPHbIE YpaBHEHHUS peaklui,
NPOTEKAIOIIMX TPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXXHOM Bozayxe. Onpenenure yObUIb Macchl aHOAA MPU KOPPO3UU B Kuciou cpexae 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctapuia 0,01 r/4.

8. CocraBbTe 2JIEKTPOHHO-WOHHBIE YPaBHEHHS DJIEKTPOIHBIX MPOIECCOB (aHOJ MHEPTHBIN) H
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[Tnanupyemsble pe3ynbTaThl

O1leHOYHEIE CPEACTBA
oOyueHus p

MOJICKYJISIPHOE ypaBHEHHUE pEaKIMH, Mpoucxondmeil npu saektponuse pactBopa CoSOq,
Bbruucnure (akTuyeckoe KOJMYECTBO METailla, MOJYYEHHOTO Ha KaTOA€ NpU DIEKTPOJIU3e
Co(NO3),, eciu 37eKTpOIU3 MPOBOAWIN B TeueHUH | 4. BbIxoJ MeTasia 1mo Toky cocraBii 85%.
VYkaxuTe BO3MOKHBIEC IPUYMHBI YMEHBIIIEHUS BBIX0/Ia METaJlJIa 110 CPABHEHUIO C PACUECTHBIM.




0) Ilopsaok nMpoBeAeHUsI MPOMEKYTOUYHON ATTECTAIUM, IOKA3ATEe/IM U KPUTEPUHU OLleHUBAHUSA:

[IpomexyTouHas arrecTtanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHUYECKHE BOIMPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHS OOY4YalONIMMHUCS 3HAHUH, W TPAKTUYECKUE 3aJaHUs,
BBISBJISIIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHI U BIIaJACHU, TIPOBOAUTCS B (hopMe 3ayeTa.

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

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

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

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

8. YuedHo-MeTOoAMYECKOEe H HH(POPMALIMOHHOE 0O0ecedyeHue T CIMTLINHBI

a) OcHoBHas JUTEpaTypa:

1. OcuoBbl xumuu: yue6nuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUL] UHOPA-M, 2014.-
560c.: - (Bwicmee oOpa3oBanme: bakamaBpuar). - ISBN  978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.10.2019). - Tekcr:
3JIEKTPOHHBIN.

2. Komnspa, JI. I'. Xumus : yue6noe nocobue / JI. I'. Konsina, JI. I'. Tapactok ; MI'TY. -
Maruurtoropck : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyin. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/
21.pdf&view=true (mata oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIN. -
Ceenenus goctymnHsl Takke Ha CD-ROM.

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

1. Mensnuk, H. JI. PactBopsl : mpaktukym / H. JI. Mensuuk, 3. P. Mymiuna, O. A.
MumypuHa ; MarHuTOropckui roc. Texuuueckuit yu-T uM. I'. M. Hocosa. - Marnurtoropck : MI'TY
mm. I'. WM. Hocoma, 2019. - 1 CD-ROM. - 3arn. c¢ turym. odkpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara ob6pamienus: 14.05.2020). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

2. Mensnuk, H. JI. lucnepcusie cuctemsl : npaktukyM / H. JI. Menguuk, 3. P. MymnuHa,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yu-T uM. I'. M. Hocoa. - Marauroropck :
MITY wum. I'. H. Hocoma, 2019. - 1 CD-ROM. - 3arm c¢ Turymn o9kpanHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TeKCT : AJIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

3. Komsima, JI. I'. OkucAWTENhHO-BOCCTAHOBUTEIbHBIE peaknuu. OCHOBBI JJEKTPOXUMHH :
yuebnoe nocodue / JI. I'. Konsana, 3. P. Mymiuna ; MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2015. - 58 c.
ni., TalJI. URL
https /Imagtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show dcatalogues/1/1121163/1
147.pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooObeKT. - TEKCT : BIEKTPOHHBIN. -
Nmeercs nedyaTHplil aHAJIOT.

4. Mumypuna, O. A. Xumundeckas kuHeTHKa. COCTOSTHUE XMMHYECKOTO PAaBHOBECHS :
npaktukyM / O. A. Mumypusa, 3. P. Mymnuna, O. B. EpmoBa ; MarHuToropckuii roc. TeXHU4eCKUH
yH-T uM. ['. K. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara obOpamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.



http://znanium.com/bookread2.php?book=421658
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4027.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3850.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/1147.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/3851.pdf&view=true

5. Koposun, H.B. OGmas xumus: ydel. 1yl TEXHUYECKUX HampaB. W crienl. By3oB /H.B.
Koposun —9-e u3z., nepepad.- M.: Beicur. mk., 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., ucnp. u gom. - CIIG. : MBan ®enopos, 2003. - 238 c. : min. - ISBN 5-8194-0071-2. - Tekcr:
HETIOCPEICTBCHHBIH.

7. U3BecTHs BBICHIMX Y4eOHBIX 3aBEACHUN. XHUMHS W XHMHUYCCKAs TEXHOJIOTHSA: HAydHO-
texHuuyeckuit )xypHai — ISSN 0579-2991.

B) MeTonnueckne yKazaHnus:

1. Mumypuna, O.A. DHepreruka XUMHUYECKUX IIPOLIECCOB: METOAMYECKHE YKa3aHUs K
nabopaTopHbIM paboTaM MO JUCHUIUIMHE «XHMHS» I OOYyYaloIMXCs BCEX HaIpaBICHUN
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texHuueckuil yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. M. Hocoga, 2016. — 11 c. —
Tekcr : HenmocpeICTBEHHBIN.

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

3. Konsina, JL.I'. CKOpOCTh XMMHUECKUX PEaKLMH U XUMHUECKOe paBHOBecHe: Mertoauueckue
yKa3aHUs K J1abopaTopHbIM paboTaM MO JUCHUTUIMHE «XUMHES» IS 00yJaroIuXcs BCeX HapaBIeHUN
MOATOTOBKHU U crienranbHocTel Beex Gpopm ooydenus / JI.I. Konsana, E.B. Tapaciok; Marautoropckuit
roc. rexuuueckuid yH-T um. I'. Y. HocoBa. — MaruuTtoropck : MI'TY um. I'. 1. Hocoga, 2020. -8 c. —
TekcT : HenocpeACTBEHHBIN.

4. PonmonoBa, H.M. Xumnueckas kuHeTHMKa. XHMHUYECKOE DPABHOBECHE: METOAMYECKUE
yKa3aHusl JUIs CaMOCTOATENbHOM paboThl MO AUCHUIUIMHE «XHUMHUSA» JUIs OOy4YaroIIMXCsl BCEX
HalpaBJIeHUW TOJATOTOBKM W creruanbHocTe Bcex ¢opm oOyuenus / H.M. Pommonoma, A.IL
ITonomapes; Maraurtoropckuit roc. rexuuueckut yu-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY
uM. I'. Y. Hocosa, 2020. — 20 c. — TekcT : HenmocpeACTBEHHbIH.

5. Uynposa, JI.B. PactBopbl: MeToauueckass pa3paboTka K J1abOpaTOpHbIM paloTaMm 110
JUCHUIUIMHE «XUMHS» A7 00yJarommXxcs BCEX HalpaBiICHUM MOJTOTOBKU M CHEIMATbHOCTEH BCEX
¢dopm o6yuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuii roc. Texunuecku yu-t um. I'. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : HenocpeCTBEHHBIMH.
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N. HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 9 ¢. — TekeT : HEemocpencTBEHHBIMH.

8. Komsama, JI.I'. OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE PEAKIUU: METOAMYECKHE YKa3aHUS K
nabopaTopHoil paboTe MO IUCIUILIMHE «XUMUS» A1 00YyYaIOIIMXCs BCEX HANpPaBICHUN MOATOTOBKU
u cnenuanbHocTel Bcex (opm oOyuenus / JL.I. Komsna, E.B. Tapactok; Maruutoropckuii roc.
texHnyeckuid yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocosa, 2020. — 10 c. —
Tekcr : HermocpeICTBEHHBIN.

9. Komsma, JLI. OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUU M 3IJIEKTPOXUMHUYECKHE
MPOIIECCHl: METOJAMYECKas pa3padOoTKa K CaMOCTOSITEIBHOW paboTe s 0oOydaromuxcsi Mo BCEM
HaMpaBJICHUsAM MOATOTOBKU M CHEIHUAIBHOCTAM Beex (opm obyuenus / JL.I'. Konsna, E.B. Tapaciok,
3.P. Mynnuna; Marauroropekuii roc. Texunyeckuit yu-T um. I'. . HocoBa. — Marauroropck : MI'TY
uM. I'. Y. Hocosa, 2017. — 41 c. — TekcT : HenocpeACTBEHHbI.



10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TPOILECCHl: METOIWYECKHE YKa3aHHs
nabopaTopHoii paboTe Mo JUCHUIUIMHE «XHUMHUSA» A OOYdYalOUIMXCS MO BCEM HAalpaBJICHUSM
MOATOTOBKA W CIEIHUATBLHOCTSIM Bcex ¢opm oOyuenus / O.A. Mumypuna, H.W. Poamonosa;
Marnuroropckuii roc. Texuudeckuii yH-T uM. I'. M. HocoBa. — Maraurtoropck : MI'TY um. I'. .

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

r) [IlporpammHuoe odecnneuenne u MHTEpHET-pecypcehI:

IIporpammuoe odecnevyenue

Haumenoanue 110 Ne norosopa Cpox AeiicTBus

JIMLCH3UH

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

KJIaCCOB)

MS Windows 7 Professional 1 757 17 o1 27.06.2017 27.07.2018

(m1st KITAcCcoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHo

7Zip cB000HO pactpocTpansemoe 110 06eccpoyuHO

FAR Manager cB00OOHO pacnpoctpansemoe I10 OecCpoYHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3mbl JAaHHbIX U I/IHq)OPMaIII/IOHHbIe CIIPaBOYHbLIC CHCTEMbI

HazBanue xkypca

CchlIIKa

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

https://dlib.eastview.com/

Haunonanenas wuHpOpMalMOHHO-aHATUTHYECKAs
cuctema — Poccuiickuii UHIEKC HAYYHOTO
mutuposanus (PMHII)

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

ITouckoBas cucrema Axamemusi Google (Google
Scholar)

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

Wudopmannonnas cucreMa - EauHoe oOkHO
JI0CTyMa K UH(POPMAIIMOHHBIM pecypcam

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

denepanbHOe  rocyJapcTBEHHOE  OKOJKETHOE
YUpexKIACHUE «DenepabHBIA UHCTUTYT
IPOMBIIIICHHON COOCTBEHHOCTHY

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

Poccuiickas I'ocynapcrBenHas o6ubnuorexka.
Karasorn

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

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

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

9. MarepuaibHO-TEXHU4YECKOE O0ecneyeHne M CUUIIIUHbI

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOe obecrneucHUe JAUCIHMITIIIMHBI BKIIFOYACT!:

K

Twumn 1 Ha3BaHUeE AyJUTOpUHn

OcHallieHue ayuTopun

n

WHIUBUIYAIbHBIX KOHCYJIbTAIUH,

YuyebHble ayqIUTOPUH I MynbsTUMEIUHHBIE CPEACTBA XpPaHEHUs, Ieperadyu
NIPOBEACHHUS 3aHATUU npejcTaBieHust HHPOpMauu

JEKIIMOHHOT 0 TUNA

VYyeOHble ayAUTOPUH 15 O6opynoBaHue AJis BBITOJHEHHS Ja00paTOPHBIX padoT,
NpoBeJIeHUS 1abOPaTOPHBIX XUMHYECKAsI I0CYAa, PEAKTHUBBI,

3aHATUH, TPYIIIOBBIX U Harmnsiiaeie Mmatepuanbsl: TaOIUIbI, CXEMBI, TIAKATHI.




Tun u Ha3BaHUE ayAUTOPUHI OcHallleHue ayauTopumn

TEKYUIETO KOHTPOJIS U
NPOMEXKYTOUHON aTTeCcTalluu

[omemenwust s [lepconanbubie koMmmbroTepbl ¢ makerom MS  Office,
CaMOCTOATENbHON paboThl BBIXOJOM B VHTEpHET M ¢ JOCTYHOM B BICKTPOHHYIO
oOyuaronuxcs

nH(OPMAIIMOHHO-00pa30BaTENBHYIO CPEAY YHUBEPCUTETA
Iomerenus Juist XpaHeHHUs U Cremnaxu, ceribl st XpaHeHUS y4eOHOTO 000pyI0BaHUS

NPOGUIAKTHICCKOr0 00CTY)KUBAHHS |  MHCTpyMEHTHI U1 PEMOHTA J1a60PaTOPHOTO
yqe6HOFO O60pyﬂ0BaHI/I$I 060pyI[0BaHI/I${.




