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1. Ilean ocBOeHHS AU CIUILIMHBI

[lensiMu OCBOCHHSI TUCHUIUIMHBI «XUMUS» sBIsSeTCsS (opMupoBaHue (QyHIAMEHTATBHBIX
3HAHUH B O00JaCTH COBPEMEHHOM XHMMHH, BKIIOYAIOIIMX OCHOBHBIE IIOHSATHS, 3aKOHBI |
3aKOHOMEPHOCTH, OIIMCHIBAIOIIME CBOWCTBA XWUMHYECKHMX COEAMHEHHW; pAa3BUTHUE HABBIKOB
CaMOCTOSATEJIbHON pa0OThl, HEOOXOJAMMBIX Il MPUMEHEHHS XWMHUYECKMX 3HAHWK TPH H3YUYCHHUH
CIIELIMAJIBHBIX TUCIUIUIMH U JaJbHEUIIEH TPAKTUUYECKON AEATEIbHOCTH.

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

Huctummuaa b1.b.11 «Xumus» Bxoaut B 0a3oByr0 dacTh Oyioka 1 oOpa3oBaTenbHOM
MIPOTPaMMBI.

Jlyis u3ydeHus: AUCHUILTIHBI HEOOXOIMMBI 3HAHUS, YMEHUS U BIIAJCHUS, CPOPMUPOBAHHBIC B
pe3yabTare TOJIY4CeHHUs CpeaHero (MoJHOro) oOlmiero oO0pa3oBaHUS IO JUCHHUILTHHAM «XHUMUS,
«Du3ukay, «MaTemMaTHuKa.

3HaHUS M YMEHUsS OOYyYaroIIUXCs, MOJYYCHHBIC NPU U3YYCHHH IAHHOW IMCUUIUIMHBI OYIyT
HEOOXOMUMBI WM TpPU  JajbHEHIIEM W3y4YeHWH TaKUX JUCHUIUIMH, Kak «be3omacHocTh
KHU3HEEATCILHOCTHY, « DKOIOTHS.

3 Komnerenuuu odyuaromerocsi, gopMupyembie B pe3yJibTaTe 0CBOEHUS JUCHUILIUHBI U
IUVIAHUPYeMble Pe3yJibTaThl 00y4eHust

B pe3ynbrare ocBO€HUS TUCHUIUIMHBI «XHUMHUsD» 00ydaroluics JOHKEH 00a1aTh cleayomein
KOMIIETEHIINEH:

CTpyKTYpHBIN DJIEMEHT [TnarupyemMble pe3yinbTaThl 00yUCHHS
KOMIIETEHIUU

OIIK-3
TOTOBHOCTBIO MPUMEHSATD CUCTEMY byHIaMeHTaIbHBIX 3HAHUH (MaTeMaTHYECKUX,
€CTECTBCHHOHAYYHBIX, HH)KEHEPHBIX U DKOHOMUYECCKUX ) I UACHTU(DHUKAH, (OPMYIUPOBAHUS U
pelieHrss  TEeXHUYECKUX W TEXHOJOTMYECKHUX  MpoOJieM  JKCIUTyaTallud  TPaHCIOPTHO-
TEXHOJIOTHYECKUX MAIIMH 1 KOMILIEKCOB
3HaTL - OCHOBHBIE XUMHYECKHE MMOHATHS, ITOJTOKEHHUS U 3aKOHEIL;
- COBPEMECHHEBIC HAMIPABJICHUS PAa3BUTHS HAYYHBIX TCOPHIA;
- METOJBI TEOPETHUYECKOTO M HSKCIEPUMEHTAIBLHOTO HCCIEIOBAaHUS B
00JIaCTH XUMHU
VYMerh - pelarh pacueTHbIC 33/1a41 MPUMEHUTEIBHO K MaTepraly IporpaMmbl;
- TPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUS CAMOIPON3BOJIBHBIX
MIPOLIECCOB B PA3TUYHBIX XUMHUECKHUX CHCTEMax
Branmers - HaBBIKAMH TPUMCHCHHSI OCHOBHBIX XHWMHYECKHUX 3aKOHOB B
npodeccnoHanbHOM eATENbHOCTH;
- MPaKTHYSCKUMHU HABBIKAMHU TEOPETHYECKOTO W DKCIEPHUMEHTAILHOTO
HCCIEI0BAHUS B 0071aCTH XUMHUHU




4. CTpyKTYypa M coiep:KaHue IUCHUIIHHbI

OO01mast TpPyA0€MKOCTh JUCIUTIIMHBI COCTABISAET 3 3a4eTHBIX enquHuIel 108 akaa. yacos:

KOHTaKTHas pabora — 8,7 akas. yaca:

— ayauTopHas — 8 akaj. 4acos;

— BHeayautopHas — 0,7 akaj. Jaca,

camocrositenpHas padora — 95,4 akan. Jaca;
MOJrOTOBKA K 3a4eTy — 3,9 akaj. 4acoB
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1. Xumuueckast TepMOIMHAMHKA 1 16 -CaMOCTOSITEIbHOE u3y4yeHue |3almra koHTpopHOM |OITK-3
yaeOHOM U Hay4YHOMU |pabOoTHI. -3yB
JUTEpaTyphl;
- pelienue KOHTPOJIBHOU
paloTHI.
2. XuMuyeckasi KHHETHKa 1 14 -CaMOCTOATEIbHOE u3ydeHue | 3ammra koHTpopHOM |OITK-3
yueOHOi " Hay4YHOI | paboTBhI. -3yB
JTUTEPaTypHI,
- peleHue KOHTPOJIbHOU
paboTHI.
3. PactBOpEI 1 2 2 20 - odopmienune otuera 1O |3ammra naboparopHoii| OIIK-3
nabopaTOpHBIM paboTam; paboThI. 3a1uTa KOHTPOJIBHOM | -3YB
-CaMOCTOSITeTThHOE U3ydeHne | paboThl.
yueOHO U Hay4yHOU
JTUTEPaTypHI,
- peleHue KOHTPOJIbHOU
paboTHI.
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4. JlucriepCHbIE CUCTEMBI 1 12 -CaMOCTOSITEIbHOE n3y4yeHue |3amura koHTposbHOM |OITK-3
y4eOHO U Hay4HOMU |pabOTHI. -3yB
JTUTEPATYpPHI,
- pelieHue KOHTPOJIBHOU
paboTHI.
5. OKHUCIIUTEIFHO-BOCCTAHOBUTENRHEIE| 1 14 -CaMOCTOSITEIILHOE u3y4yeHue |3ammura KoHTpobHOM |OIIK-3
MIPOLIECCHI yueOHOU u HAy4YHOM |pabOTHI. -3yB
JUTEPaTyphI;
- penieHue KOHTPOJIbHOU
paboTHI.
6. DIEKTPOXUMUYECKHE CHCTEMBI 1 2 | 2121 19,4 - odopmieHue OTueTa  mo|3almra naboparopHoii| OIIK-3
nabopaTOpHBIM paboTam; paboThl. 3amuTa KOHTPOJILHOM |-3YB
-CaMOCTOSTEIIbHOE u3ydeHue|paboThl.
yueOHOM " Hay4HOU
TUTEPATYPHI,
- pelieHue KOHTPOJIBHOU
paloThI.
HToro no aAucuuninHe: 1 4 | 421 95,4 Kourpoabsnas padora,
3a4er




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B npomecce mpenojgaBaHUS IUCHUIUIMHBL  «XUMHUS»  MPUMEHSETCS  TPaJULMOHHAS
MH(POPMAIMOHHO-KOMMYHHKALMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuuu mpoxoAsAT Kak B HMH(OpPMAIMOHHOW (opme, rae MMeeT MECTO IOCIeI0BaTEeIbHOEe
U3JI0)KEHUE MaTepuasa B  JUCHUIUIMHAPHOM JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaTbHBIMU CPEICTBaMU, TaK U B (opMe JeKuuii-6ecepl WM AUajiora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUH-KOHCYJIbTAMU, TAE€ TEOPETUUYECKUI
MaTepual 3apaHee BbIAACTCA CTYIEHTaM JJIsi CAMOCTOSATEIbHOIO U3YUEeHHUSI, ISl IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKS TPOXOJUT 110 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHSL.

[ToMuMO 53TOr0 B JIEKIMHU MOTYT HCIOJIB30BAThCA DJEMEHTHI MPOOJIEMHOIO H3JIOKEHHUS.
[IpoGnemHas JeKus HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMbI, KOTOPYIO B XO/1€ M3JI0KEHUS
MaTepuaia HeOoOXOIMMO pemuTh. Takas JEeKIHs HpPEeACTaBiseT COOON 3aHsATHe, Mpeanojararomiee
MHUIMUPOBAHHOE TMIpEenojiaBaTeyieM TMPUBICYCHUE AayAUTOPHUM K pPEHICHUIO KPYIMHOM HaydHOU
npoOyieMbl, PpPAaCKPBIBA€T BO3MOXKHBIE IIYTH €€ pPEIHICHHUS, IOKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAYUMOCTh AOCTiKeHuH. Ha mpobrmeMHON JeKuuMyu HOBOE 3HAHHWE BBOAMTCS Kak
HEeM3BeCTHOE /st oOyyatomuxcs. [lomydennas napopManus ycBauBaeTcst Kak JTMYHOCTHOE OTKPBITHE
€Ile He U3BECTHOIO Ui ceOsl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojJaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
WCIOJIb30BAaHUEM JIEMOHCTPAIIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPBIM MO3BOJISIET Hanbosee
[IOJIHO pEeaIn30BaTh METOJl MPOOJEMHOro OOy4eHHs dYepe3 IIOCTAaHOBKY MpOOJeM C IOMOUIbIO
JEMOHCTpAllMi SBIICHUH, peakuuil Wi TporeccoB. Bo3MOXHO 0ObEAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUU IIPUEMOB MBICJIEHHOTO U PEaJIbHOTO 3KCIIEPUMEHTA, YTO J1a€T BOZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIMOHHO-KOMMYHHKAITMOHHOH — 00pa30BaTEIbHON  TEXHOJIOTHH
MPOBOAATCS JIEKIUU-BU3YAIHU3AllMM, B XOJE€ KOTOPBIX H3II0KEHHE TEOPETHUECKOro Marepuasia
COIIPOBOXKAAETCS MTPE3CHTALIMEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcss B Xoe J1abopaTopHbIX padoT, B X0A€ KOTOPHIX yueOHas
paboTra MPOBOAMTCS C peaJbHBIMH XHMHUYECKMMHU BemlecTBamMu. Ha mabopaTopHbIX paboTax
BBITIONHSIOTCS TPYIIOBbIE WJIM HWHAWBUAYAJIbHBIE 3alaHus To mpoiaeHHoil Teme. [IpoBenenue
abopaTOPHBIX PabOT HEOOXOIUMO TMpeABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM O0e30macHOi padoOThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTopHOW pabore
ABJIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TEOpeTHYecKOoro BBeneHus. [lpu
MIPOBEICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOro OOy4YeHMs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuan IyTeM BBISBIEHUS CBsSI3€d MEXAYy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecoo0pa3HO HCMOJIB30BaThb  TEXHOJOTHIO  KOJJIEKTUBHOTO
B3aMMOOOy4eHUs (mapHyl0 paboTy) Tpex BHUIOB: CTaTHMuYecKas Iapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMEIIas €€ ¢ TEXHOJIOIHMed MOAYIbHOTO 00yueHus. BBINOIHUB SKCIEpUMEHT,
oOyuaroruecs: GopmMyIupyroT 0000IIEHHBIE BHIBOJIBI 10 CEPUU OTBITOB, UCIIOJIB3Ys IPUEMbl aHAJIOTHU
Y CPaBHEHHS.

CamocTosTenbHas padoTa o0ydaromuxcs sBISeTCsS OJHUM U3 Hanbosee 3(p(HEKTUBHBIX CPENICTB
pa3BUTH NOTPEeOHOCTH K OyaymieMmy camooOpasoBaHuio. CaMocrosiTenbHas paboTa o0ydyaromuxcs
BKJIIOYAET B ce0si camble pa3sHOoOOpa3Hbie (OpMBI yUeOHON ACSATEIHHOCTU: BBIMOJHEHUE TOMAITHUX
3aJJaHui, 3aBepuieHne o(opmieHHs J1a0opaTOPHBIX pPabOT, MOATOTOBKA K MPAKTUKYyMY, HU3Yy4eHUE
OCHOBHOTO U JIONOJHHUTENBRHOTO MaTepuaja Mo ydyeOHMKaM M MocoOusM, YTeHHEe M MpopaboTka
Hay4YHOH JaMTeparypsl B OHOIMOTEKe, HamucaHue pedepaToB M KypCOBBIX padOT, MOArOTOBKa K
KOJUUIOKBUYMaM, 3a4€TaM, UTOIrOBOM aTTeCcTaluy.

CamocrosarenbHass paboTa oOydaroUIMXcsi JOJDKHA OBITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOT0 MaTepuana, U3JI0KEHHOIO IperojaBaTesieM, Ha MpopadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE M3YYEHHUE, Ha IMOATOTOBKY K JIAOOPATOPHBIM 3aHSTHSM, BBIOJHEHHE TOMAIIHUX
3aJlaHui U MOJIMOTOBKY K PYOSKHOMY M 3aKJIIOYUTENbHOMY KOHTpouIto. [loMrMo 3Toro, obydaromuecs
MPEJCTABISAIOT PE3yAbTaThl CBOCH CaMOCTOSATEIbHOM pabOThI B BUJIE MTPE3ECHTALHIH.

CamocrosrenbHas paboTa oOydaromuxcst M0 AUCUUIUTHHE «XUMUsS» BKIIIOUAET pelleHne 3a/1a4
U BBIIOJHEHHWE 33/laHUil  PEeNpOJyKTUBHOIO XapakTepa IO aJrOpUTMY, MPEII0KEHHOMY



MIPENO/IaBaTEIIEM.

[Tpu npoBeneHnn pyOEIKHOTO U 3aKITFOUYUTEITHHOTO KOHTPOJISI OCHOBHBIMU 337ja4aMU, CTOSIIIAMH
nepeJ MperojaBaresieM, sSBISIOTCA: BBISIBICHHE CTENEHHM MPaBWJIBHOCTH, 00beMa, MIyOMHBI 3HAHHI,
YMEHHI, HABBIKOB, IIOJYYECHHBIX NPU H3YYEHUHU Kypca HapsAgy C BbBIBICHUEM CTEIICHU
CaMOCTOATEJILHOCTY B IPUMEHEHUH MTOTYYEHHBIX 3HAaHUH, YMEHUI U HaBBIKOB.

CoBpeMeHHbIE HWHTEPAKTUBHBIE CPEACTBA IMO3BOJSIOT SKCIEPUMEHTHPOBATH C HOBBIMU
dbopmamu koHTposisa. OOyuarolmuMcsi MpeAsiararoTcsl TECThl M 3aJayd B DJIEKTPOHHOM BHJE, C
aBTOMATH3MPOBAHHOM CHUCTEMOH NpoBepku. B oTimume oT OOBIYHOTO TECTUPOBAHHS TaKOil crocod
KOHTPOJIS TO3BOJISIET CTYACHTAaM B JIF000€ BpeMsi IPOUTHU TECT, MPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B nononHennn x Kypcy «XuUMHM» OOydYarOUIMICS MOXET HPOMTH B AUCTAHIMOHHOH (opme
oHJIaiiH-Kypc «Kak Xumusi o0OBSCHIET U U3MEHSET OKpyKaromuii Mup». Kypc cocrout u3 10 nexiuii.
Kypc nekuuit na€t mepBOHAYalbHOE IMPEJACTABICHWE O XHMHUU W €€ pOJM B KWU3HU 4YEIOBEKa U
obmectBa. OH cocTouT U3 ABYyX uyacteil. [lepBas M3 HUX paccka3bIBAaeT O TOM, KaK XMUMHs OOBACHSET
OKpY>KalOIIMM MHUpP: KaK yCTPOEHbI BEUIECTBA, MOYEMY M KAK HAYT XMMHYECKHE PEAKLIHMH, KAKHE
BEILIECTBA OINPEIEISAIOT CBOICTBA KMBBIX CUCTEM. BTopas 4acTh mOCBsLIEHA NMPUKIIAIHBIM acleKTam
XUMUU: OHA MOKA3bIBAET, KAaK XUMUS BIUSAET HA >KU3Hb OOIIECTBA M YIIYUIIAeT IMOBCEIHEBHYIO KU3Hb
monei. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMUYECKOW MPOMBIIUIEHHOCTH, XUMHUYECKUX
Croco0ax MPOU3BOJICTBA PHEPTHUHM M HOBBIX MaTepHaliaX, HOBBIX BEIECTBAX, MCIIOIB3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExeHenenbHble 3aHATUSA OyAyT BKIIOYATh MPOCMOTP
TEMaTUYECKUX BUICOJICKIMI U BBINOJHEHHE TECTOBBIX 3aJaHUM C aBTOMAaTHU3UPOBAHHOUN MPOBEPKOM
pE3yNbTaTOB U TBOPYECKUX 3aJaHUI ¢ MOCIenyrIuM oOcyxaeHueMm Ha Qopyme. Kypc sBusercs
0011eo0pa3oBaTeIbHBIM, HE TPEOYET CIICUATBLHOM MOJATOTOBKH U PACCUMTAH HA MUPOKYIO ayIUTOPHIO
cllyliaresei, B mepBylo odepeb 00yJarolMXcs HEXUMUYECKUX BY30B U (paKylIbTETOB U JIOACH, yiKe
MOJIYYMBIIUX BBICIIEE OOpa3oBaHHE, HO JKENAMIMX OO0JIbIIE Y3HATh 00 OKPYXKAIOIIEM MHUPE U
MOBBICUTH CBOM 00IIEHAYYHBIN YPOBEHD.

6. YueOHO-MeTOAMUYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00yUa0IIUXCS

CamocrosarenbHass paboTa oOydaroUIMXCs MOApasfensercs Ha ayAuTOpPHYIO, KoTopas
MIPOUCXOJUT KaK BO BpEeMs JIaDOpaTOPHBIX 3aHATUM, TaK U HA IUJIAHOBBIX KOHCYJIbTALMSX, U HA
BHEAYJAUTOPHYIO, MPOUCXOJAIIYI0 BO BpeMs MOJATOTOBKH CTYAEHTaMHM OTYETOB IO J1IaOOpaTOPHBIM
3aHSTHUSM U BBINOJIHEHUS JOMALTHUX 3a/IlaHUM.

AynutopHas caMocTosiTelbHasi paboTa O0OydYaromMXCs IpearnoyiaraeT  IMPOXO0XKJIECHUE
TECTUPOBAHUSA MO KaXKJAOMY pa3eily JUCUUILIMHBL. TeCThl BKIIOUAIOT TEOPETUUECKUE U TIPAKTUUECKUE
3a/laHusl, OTBETHl HAa KOTOpble TPEOYIOT TINyOOKOro NOHMMAaHHS H3Y4YEHHOIo MaTepuana. TecTsl
MIOCTPOEHBI €IMHOOOPA3HO: K KaXKIOMY BOIPOCY Mpeaaraercs 4eThlpe BapuhaHTa OTBETOB, CpelIu
KOTOPBIX OJIMH WJIM HECKOJbKO TMpaBWIbHBIX. OOpaboTKa pe3yabTaTOB OCYIIECTBIACTCS IyTEM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcHManbHOE
KOJIMYECTBO OAJITOB B K101 TeMe Kypca — 10.

BapHaHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHuM 1 TEKYIIEro KOHTPOJIsA
XuMHu4yeckas TePpMOANMHAMHUKA

B tecrax mo Teme «XuMmudeckas TEpPMOAMHAMUKA». MEPBBIC MIECTh 3a/JlaHUN OIICHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 0aim, a BOCEMOE, IEBITOE U JIECATOE 3aJaHusg — B 2 Oaa.

Tecr Ne 1
1. Tlpu paccMOTpeHUHN XUMUYECKON PEAKIUH cucmemda O3HAYaeT:

a) HUCXOIHBIE PEAreHThI
0) NPOAYKTHI XUMUYECKOW PEaKII



B) PEaKIIMOHHBIN COCY/T
I') HCXOJHBIE PEareHTHI U MPOIYKTHI PEAKITUI
2. Tlepssrii 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 PEAKIIMOHHON CHUCTEMBI IOBBIIIACTCS
4. CrangapTHbIE TEIUIOBBIE AP PEKTH NPUHATO 0003HAYATS!

a) AUct B) Q1013
6) AHozgg F) AHct
5. Kakwe u3 npuBeAeHHBIX PEAKIHH IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2 Np+ 3/2 H;= NH3 , AH = — 46 KJ[x/M0Ib
6) Hy+4/2 0,=H;0, AH = -242 K]I»/MoI1b
B) 1/2 N2+ 1/2 0O,=NO , AH =90 K]I>x/moib
r) 1/2H;+1/2 1,=HI, AH = 26 K]I/Mo0b

6. Kakas u3 HamMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe OOpa3oBaHHs okcuia azota ( || ) 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 BoccranoBienuu 16r okcuga menu( || ) mo peakuuu :
CUuO () + C (rpagur) = CU (¢ + CO (y, mornorunocs 22 /I TEMIOTHI.
DHTanbnus 00pa3oBaHUs OKCUAa MeaH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
. Jua peakuun  NiO ) + C (pagury = Ni g + CO (y Ompenenute BO3MOXKHOE HAIpaBICHHE
CaMOIIPOU3BOJILHOTO TEUEHHS PEAaKLIUK IPU CTAaHAAPTHBIX YCIOBUAX U NpU Temiieparype 627°C.

oo

BemectBo AH®93 (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 peaKkIiu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsieTcs SHTPONHS MPHU Pa30KEHUU KapOoHaTa Kalblus?
a) yBEIMUYMBaETCs B) HE YMEHBIIIAETCS
0) yMeHbIIaeTCst T) HE 3HAI0
10. {anHas peaxmus:
2KC|O3 (TB) —2KCl1 (TB)+302 (@) AH<O
MO>KET CaMOIIPOU3BOJIBHO MPOTEKATh
a) B IPSIMOM HaIIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HarpaBlIEeHUN T') HE 3HAI0

XuMnuueckass KUHETHKA

B TECTaxX IIO0 TEMC ((XI/IMI/I‘—ICCKaSI KHNHCTHUKA)). nepBoe, BTOpOC, TpeTLe, quBepToe n IIATOC
3amaHusa oneHuBaroTca B 0,5 Oamia; miectoe, ceAbMOE, BOCEMOE, AEBITOE U IecsAToe — B 1 6ami, a
OJIMHHAAIATOE — B 2,5 Oajia.



Tecer Ne 1

1. Pa3zpen xumuu, U3y4darouuil CKOPOCTH U MEXAHNU3Mbl XUMUUYECKUX pEaKLUi, Ha3bIBAETCS

a) XMMUYecKas TepMOJIMHAMUKa

0) TEpPMOXUMHS

B) XUMHYECKasi KHHETHKA

2. CKOpOCTh XUMHUYECKON PEaKLUH — 3TO ...

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

0) U3MEHEeHHE KOJIMYECTBA BEIECTBA PEareHTOB (WM MPOAYKTOB) PEaKIUU B €AUHUILY BPEMEHH 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) Oe3pa3mepHas BeJIM4rnHa

B) MOJIB ¢

4. Or xakux (pakTOpOB 3aBUCUT CKOPOCTh XUMHUUECKUX PEAKIINIA?

a) OT MPUPOJIbI PEaruPyIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) 0T 00beMa peaklIMOHHOTO Cocyaa

5. CocrossHue  XHMHYECKOTO  paBHOBeCHS  OOpaTUMBIX  IPOLIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMU IIPOIYKTOB peakLuu

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 BmpameHHe 1T KOHCTAHTHI paBHOBecus peakiuu A +2 B = C +D?

a) Kp = [C][D] / [A][B]*
6) Ke = [C][D]/ [A][B]
B) Kp = [A][B] 7/ [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

XOJ1 peaKIfu

9. UYt0 MOXHO CKa3aTh O PEaKIINH, H300PKEHHOW Ha JHarpaMMe 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 HekoTOpoOl TeMmnepaType 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

PactBOpbI

B Ttecrax mo Teme «PacTBOpbI»: MepBOe 3aJaHUC OICHHMBAcTCS B 1 Oami, BTOpoe, TPEThe,
4eTBepToe, MATOC M IecToe 3amanus - B 1,5 Oamma; cempmoe, BOCBMOE, JCBSITOC M JIECATOC — B
0,5 6amna.

Tect Nel

1. ns ypaBaenus peakiuun Cu SO4 + KOH — ... cokpanieHHOe HOHHOE YpaBHEHUE 3aIUIICTCS B BUC
1) 2K +S0,* = 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) xnopuza Hatpus B 300 M 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 xaopuaa xpoma (I1I) cnegyer

1) 106aBHUThH COSHYIO KUCIIOTY

2) n00aBHUTH LIETOYD

3) pa3zbaBuUTBH pacTBOP BOMAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBneHHOM pacTBOpe, NMPUTOTOBJIEHHBIM HU3 TUApPOCYiIb(paTa KajlblUsi U BOJbI, CyMMa
KO3 (PHUINEHTOB B ypaBHEHUU HEOOPATUMON JUCCOLMAIIMKN PACTBOPEHHOI'O BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBOpuMOCTh OKcamara cepebpa paBHa 3,27-107 1t/ 100r H,O. Onpenenure npousBeIcHUE
pactBopumocti Ag2Co04

1)510"  2)1,16:10° 3)10,7-10°° 4) 2,31-10°°
7. MaccoBasl 10J11 paCTBOPEHHOI'O BELIECTBA — 3TO OTHOILIEHUE

1) wmacchl BemecTBa K Macce BOIbI

2) KOJM4YEeCTBA BEIECTBA K 00bEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KOJIMYeCTBa BEIIECTBA K 00bEeMy pacTBOpa
8. K cnmabpiM sneKkTpouTaMm OTHOCUTCS ...

1) ruapokcua aMMOHHS

2) TUAPOKCHUJ Kaus

3) XJIOpUa KaabIIHs

4) MapraHIoBas KHCJI0Ta
9. U3BeCcTHO, 4TO BOJHBIE PAaCTBOPHI MHOTMX COJIEH MOTYT MMETh ILIEIOYHYIO MM KHUCIYIO Cpexy.
[IpuumnHoOii 3TOTO SABIAETCA ...

1) osnexrponus coneit

2) JIUCTIPOITOPIIMOHUPOBAHKE COJIEH
3) THapaTHpOBaHHE COJICH

4) THaPONU3 COJei

10.3nauenue PH uncroii Boawt ipu 25°C cocrasiser
N1 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 YCTBEPTOEC 3aJaHUS
OIIEHUBAIOTCA B 1 Oaiur; IATOE U IIIECTOE 3amaHus - B 3 Oaia.

Tect Nel

1. VYkaxwurte pa3Mepbl YaCTHIl KOJUIOUIHBIX CHCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1 am g0 100 am

2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIHMIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlna Kakoro 3JEKTPOIUTA MOPOT KOATYJISIIUHN KOJUIOU/IA C IOJIOKUTEIFHO 3apsKEHHON YacTHIIEH
JIOJDKEH ObITh HAUMEHBIIIHM?
1)  xuopun Kanus
2) cynbdar Kanus
3) oprodocdar kanus

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

KAaKOM 3JIEKTPOJIUT UTPAET POJIb HOHHOTO cTabuiu3aTopa?
1)  xmopun xenesa (111)
2) Boja
3)  THAPOKCHI Kajus

5.  IIpu B3ammopeiictum 20 mu 0,001H wutpara ceunma (1) ¢ 10 mun 0,02H cynbdara xamus
oOpa3yercs 301b cynbdara ceunna (I1). K xkakomy anektpoy JomKHBI IepeMeaTbcs YacTHUIIbI
JUCTIEPCHOM (a3bl MpH d1EKTponn3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PABHOBECHSI
2) K Karomy
3) kadHomy

6. B aBe konObI HamuTO 10 SO MIT 307151 THIPOKCH 1A *kele3a. JJIsk TOro 4ToObI BBI3BATh KOATYIISIIIHIO
307151 ToTpeboBanoch 00aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xnopuaa xanus; B APYTyHO —
18,7 mun 0,001H pactBopa ¢dochara nHaTpus. BerumcauTe mnOpOr KOAryISIUU KaxXJAO0ro
AIIEKTPOIIUTA.

OKHCAUTEIbHO-BOCCTAHOBHUTEIbHBIE npoueccChl

B Tectax mo teme «OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOE M MATOE 3a7aHusl olleHuBarorcs B 0,5 O6anna; mecroe — B 1 6ami; ceapmMoe U BOCbMOE — B 2
Oama, a 1eBsTOC — B 2,5 OasIoB.

Tect Ne 1

1. OKHCIHUTENB — 3TO aTOM, MOJIEKYJIa WIIA HOH, KOTOPBIH ...
1) yBenMuHMBAET CBOKO CTEIICHb OKUCICHUS
2) TPHUHUMAET SJIEKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. TIporiecc BOCCTaHOBICHUS KMEET MECTO B Cliydae, KOrja ...
1) He#TpasbHBIC aTOMBI TPEBPAIIAIOTCS B TIOJIOKUTEIHHO-3aPSHKEHHBIC HOHBI
2) TOJOKUTEIBHBIN 3apsi/] HOHA YMEHBIIIACTCS



3) OTpHLATENBHBIH 3apsi/1 HOHA YBEIHYHBACTCSI
3. U3 npencraBineHHbIX HUXKE peakunii kK OBP nucnponopuroHMpoBaHus NPUHALJIEHKHUT ...

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 BOJIOPOa COOTBETCTBEHHO PABHHI . ..
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanust B OBP, npoTekaronux B KMUCJION cpejie, BOCCTAaHABIUBAETCA J10 ...
1)  xarmona Mn?*
2)  MaHraHar-HoHa MnO,>—
3)  oxcupaa maprania (1) MnO
7. B peakuuu, npotekatomieir mo cxeme Cr,Sz3 + KNO3z =2 K,CrO4 + K;SO4 + NO okucieHuro
MTOJIBEPTarOTCSI CICAYIONTUE SJICMCHTHI ...
1) asormcepa
2)  cepau XpoMm
3)  XpoM H a30T
8. Cymma k03 PUIMEHTOB B peaKiuu, IPUBEICHHOM B Boripoce Ne 7 paBHa ...

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

3J1eKTp0ngnqec1cne CHUCTEMBbI

B Ttecrax mo Tteme «DIIEKTPOXUMHUYECKHE CHCTEMBI»: IIEPBOE, BTOPOEC M IIATOC 3aJaHHs
olleHUBaIOTCs B 1 0asut; TpeThe U 4eTBepToe 3a1anusi— B 1,5 Oasuia; mecroe u cenpbmoe — B 2 Oasuia.

Tect Nel
1. DaexTpoaHBIN MOTEHIMAN ONIPEAETSIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmueckoro siaemerHta MQIMgSO,||CuSO,|Cu 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. VYkaxute cyMMy KO3 GHUIIMEHTOB B YpaBHCHHUH dJICKTpoIM3a pactBopa Hurpara meau (11)
1) 12
2) 11
3) 10
4) 8



5. Kakas W3 IpHUBEICHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMH  MPOTEKaeT
CaMOTPOM3BOJIBLHO B MPSMOM HarpaBJIeHUH?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSO4+Na—...
4) HCI+Cu—...
6. Bbrunciure Maccy LMHKA, IOJYYEHHOTO IpPU 3JIEKTPOJIM3e CyiabhaTa LUHKA, 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,
HPOTEKAOUICH MPH AIIEKTPOXUMHYECKONH KOPpO3uH raimbBaHonapsl Zn|Mg B CEepHOKHCIION
cpexne. B orBete ykaxkure cymmy K03 (pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BreaynutopHasi caMmocTosiTesbHass paboTa 0OYUYaIOIMXCS OCYIIECTBIISIETCS B BUIC H3yUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOIIEMY pasjeiny ¢ MpopaboTKOH Marepuania; opOpMIICHHS OTYETOB IO
1a0b0pPaTOPHBIM padOTaM U BBIMTOJTHCHUS JOMAITHUX 3a/IaHUH.

Bapl/laHTbI TeMaTHYeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁDTI)I
CTYACHTOB IO TEMaM

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

B nomamHem 3aaHuu 1Mo TeMe «XHUMUYecKash TepMOJIMHAMUKA»: IepBas 3a7ada OICHUBACTCS B
2,5 6anna; Bropas — B 1,5 Ganna; Tpetss — B 1 Oam.

3amaga Nel

Hus peakumn CHy ) + COy (np = 2 CO () + 2 H, () ompenennre BO3MOKHOE HalpaBlICHHE
CaMOITPOU3BOJIBHOTO TE€UYEHHUS PEAKLIMU NIPU CTAaHAAPTHBIX yCIOBHUAX U npu Temneparype T = 927 °c,
€cJI TeII0BOM 3(h(eKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIAEISAETCS
WIM TIOTJIOUIAETCS PHEpPIus B XOJ€ peakuuu; O0) NPUUYMHY HAWJEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccunraiiTe TeMiiepaTypy Hadajna peakyH.

3amaga Ne2

Berancanre Temnosoit ¢ dext peakuun: CaCy o + 2 HoO(r) = Ca(OH), () + CoH; (1), mone3yscek
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyronmx BemecTB. CKOJIbKO TEIIOThHI BBIICIUTCS UIIH
MOTJIOTHTCS TpU oOpazoBanuu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKHMM  YpaBHEHHSIM  paccuMTaiTe  TeImIoBOH  3PQexT  peaxiuu:
Hy ) + COz ) = CO (y + Ho Of). TepMoxumudeckue ypaBHEHHUS:

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 nomamem 3agaHuu mo TeMe «XHWMHYECKas KMHETHKa»: MepBas 3ajava olleHuBaercs B 1,5
Oarmna; Bropast — B 0,5 Gana; TpeThs, 4eTBepTast u nsAtas — B 1 6as.



3amaua Nel
Peaknus mporekaer no ypasaenuro: O, ) +2 CO = 2 CO; (. HavanbHble KOHLEHTpanuu
pearupyromux BemectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Mosb/1. Bo ckoabko pa3 H3MEHHUTCS
CKOpOCTh MpsAMOW peakuuu, kornpa mnpopearupyer 30% CO? Bo CkonbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOHN ¥ O0OpaTHOM peakiuy, €CIU YBEIHMYUTh JaBJICHUE B CHCTEME B JBa pasza?
3agaya Ne2
[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MUH.
Paccuuraiite Bpems, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYMNHUT B PEAKIHIO MpU
temnepatype 200 °C, ecin TeMITepaTypHbIH KOA()(PHUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoiIbko
pa3 U3MEHUTCSA MPU ITOM CKOPOCTh peakiuu?
3agaya Ne3
Haiinure HavanbHble KOHIIEHTPALIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), eciu paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOLIHMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.
3agaya Ned
Hus peaknuonnoi cucremsl: CO y + HyO oy = CO;2 (y + Hy () HavanbHbIE KOHLEHTPALMH
paBusbl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n. OnpeaenuTte KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBECHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHLIEHTpALUKU PEareHTOB KOHCTAaHThI PABHOBECHUS CICAYIOIINX PEAKIIHA:
Nz(r) +3 Hz(r) =2 NH3(T), AH =-922 xJIx;
COz(r) +C (1) = 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, @ t Hz(r), AH =-41,1 k]I x.
VYkaxuTe HanpaBiICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU MOHMKEHUH
TEMIIEpPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBIINIEHWU [NaBIEHUS, €CIM TeMIleparypa
MOCTOSIHHA.

Jlomaminee 3aganue Ne 3
mo reme «PacTBopbn)

B nomammnem 3amanuu mo Teme «PacTBophI»: TiepBasi, BTOpas, TpPeThs M TMATas 3agadd
orieHuBaeTcs B 1 6ain; uerBepras u mecras — B 0,5 6aa.

3amaua Nel

B kakom o6beMe Boabl cienyeT pactBoputh 1351 SNCl, ans momydenus 3M pacTBopa xjopuaa
onosa (Il) ¢ mnotHocTwIO p = 1,405 T/™Mn?

PaccuuraiiTe: a) MaccoByr OO0 BeIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJIEHTA; B) MOJISULIBHOCTD; T') TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B PaCTBOPE.

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIEC W  HAIIMIOIHUTE COKPAIICHHLBIC HWOHHBIC YPAaBHCHUA peaKquI
B3aMMO/ICHCTBUS CIEAYIONINX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe MO JBa MOJIEKYJSPHBIX YPABHEHUS PEAKIU K CIETYIOIIUM HOHHBIM:

Ba®* + CrO,~ — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H' — Zn** + H,S



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

3amaga NeS

Kakue u3 ciemyromux coseit moasepratorcs ruaponusy: NapSiOs. Cu(NOs),. KBr? CocraBbTe
VOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a COOTBETCTBYoUMX coneil. Kakoe 3Hauenue pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

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

Jlomamuee 3aganue Ne 4
1o TeMe «OKHMCJINTEIbHO-BOCCTAHOBHUTEIbHBIE NMPOLECCHD)

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

3amaya Nel
[Tonoepute k03(pPUIMEHTEI B ypaBHEHHSX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIUH.

VYKaxuTe THN KaXKI0H peakivu.

PaccuuTaiiTe 3JCKTPOJIBMXKYIIYIO CHIY U OINPEACIUTE HAlpaBICHUE CaMOIPOU3BOJIBHOTO
MPOTCKaHMs TEPBOM PEAKIMU TPU CTAHJAPTHBIX YCIOBHSIX, HCIIOJIB3YS 3HAYCHHUS OKHCIUTEIBHO-
BOCCTAaHOBHUTEIBHBIX ITOTEHIIHAJIOB:

HJ + H;POs — J, + H3PO3 + H,O

HNO, — HNOs; + NO + H,0O

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 OKHUCITUTEIIbHO-BOCCTAHOBUTEIbHBIX PEAKIINH:

KMnO4 + NaNO, + H,0 —

NaCrO, + H,O, + NaOH —

Bi(OH); + Na;S;0g + NaOH —

Bi,O; + C —

Mg + HNO3 (pas6) —

3agaga Ne3

Jlausl 7Be OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mapel: KNO;, KNOjz; u Pb(NOs),, PbO..
[Tonp3ysich TaOMUICH CTAaHAAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIIMAIIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peaknud B ykazanHouW cpeme (HNOj). Paccuwraiite 3HaueHue
BJIEKTPOJBUKYILEH CHIIbI PEAKIUH.

Jlomamuee 3axanue Ne 5
10 TeMe «DJIeKTPOXUMHUYEeCKHe CHCTEeMbD)

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

3agauga Nel
CocraBbTe 3JIEKTPOHHO-UOHHBIE YpPAaBHEHUS OJEKTPOAHBIX IMPOIECCOB U  MOJEKYJISPHOE

ypaBHEHHE TOKOOOpa3yIollell peakiuy, MPOTEKaroIeld Mpu paboTe raJbBaHUYECKOTO DIIEMEHTA
Co/Co(NOs); // AI(NOg3)s/Al. Paccuunraiite DJIC (E) raqpBaHUYECKOro 3JIEMEHTA MPHU CTAHIAPTHBIX
YCIIOBHSIX.

[IpuHSAB MOTEHIMA aHOJa PAaBHBIM CTAaHIAPTHOMY 3HAUCHHIO, PACCUUTANTE KOHIICHTPAIIUIO
KaTHOHOB MeTajyla B KaTOJHOM pacTBope, mpu Kotopoil OJIC rajibBaHMYECKOTO 3JIE€MEHTa
ymenbmutcs Ha 0,02B.



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

MIPOTEKAIOIINX MPH AJIEKTPOXUMHUYCCKON Kopposuu ranbpBanomapsl Co/Ni: a) B kucioii cpeae; 6) Bo
BJIQKHOM BO3/yXE.

Onpexnenute yObUIP MAacchl aHOJIA NMPH KOPPO3UHM B KUCIIOW cpene 3a 20 MUH, €CIM CKOPOCTh
koppo3uu cocraBuia 0,01 r/4.

3agaya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPAaBHEHHS JIIEKTPOJHBIX IPOIECCOB (aHOA WHEPTHBIN) H
MOJICKYJISIPHOE YPaBHEHHE PEAKIIUHU, 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 MeTasuia mo Toky coctaBui 85%.

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

BapuaHnT nomMamHei KOHTPOJILHON padoThI

BAPHUAHT Ne 1

TEMA 3AJIAHUE
3aganue 1. OkoHYaHHE SJIEKTPOHHOU (OPMYIBI ....65°6p" . Ykaxute
MOJIOKEHUE DJIEMEHTa B TEPUOJMYECKON CHUCTEME: TIEepUuoi, TpYIIIY,
Tema 1. MOArpPYMIY, Ha3BaTh 3MeMeHT. COCTaBbTE JIEKTPOHHYIO PopMyy aToMa
IMepuoguueckas AJEMEHTA. YKaXUTE 3JIEKTPOHHOE CEMEMCTBO, METAJI WJIM HEMETAJL.
cucrema ieMeHTOB | CocTaBbTe  DIEKTPOHHO-Tpaduueckyro  GopMylny JUIsl  YKa3aHHBIX
CTPOEHHE aTOMa AJIEKTPOHOB B HOPMAJILHOM COCTOSTHUHU.

3apanme 2. VYKazaTh BCE KBaHTOBbIC 4YHCIA JUISI DJCKTPOHOB,
OTBEUAIONIUX CIICAYIONICH AJICKTPOHHOU (hopmyIie Sp6

Tema 2. 3apanme. CocraBbTe ypaBHEHHUS PEAKIIMiL, IPU TOMOILIU KOTOPBIX MOKHO
Kuc10THO-0CHOBHBIE | OCYIIECTBUTH CJICAYIONINUE MPEBPAIICHUS

cBoiicTBa BemecTB | Zn — ZnO — ZnCl, — Zn(OH),—>Nay[Zn(OH)4]
3apanme 1. {na peakuun FesOsxy + Hyr = 3Fe0y + HOr ompenemure
BO3MOYKHOE HAIPABJIICHUE CAMOIPOU3BOJIILHOTO TEUEHHS PEAKIUU TpHU
CTaHJapTHBIX YCJIOBHAX W NIpU Temmeparype t =1227°C, ecim TeruoBoii

Tema 3. a¢deKT 10 3aITaHHON TEMIIEPATYPhI HE U3MEHHTCH.

Xumuyeckast VkakuTe: a) BIICISICTCS WM TOIJIOMaeTCs SHEPrusi B XOAC pPeaKllny, 0)
TePMOJHHAMHUKA NPUYHHY HAWIECHHOTO W3MEHEHWs SHTpONMM. Paccuuraiite Temmieparypy, Npu
KOTOpO} YCTaHABIIMBAETCS PABHOBECUE U MPOUCXOIUT cMeHa 3Haka AG.
3aganne 2. Bprmciire TerioBoit adidexr peaximm 3FesOsny + 8Alk) =
4A1LO3Kk) + 9Fek), TONB3YACh CTAHIAPTHBIMH SHTAIBIIAMH 00pa30BaHUS
pearupyronmx BeriectB (npwiokeHne 3). CKOJIbKO TEIJIOThI BBIICIHUTCS
(mornotuTcst) pu 00pa3oBaHUM BelliecTBa Fe B kommdectse 56 1?7
3aganue 1. TemneparypHbiii ko3pduiment peakuuu paBeH 2,5. Kak

Tema 4. MU3MEHUTCS CKOPOCTh PEAaKLUU: a) IPU MOBBIMIEHUN TeMIeparypsl oT 60
XuMH4yecKas 10 100°C; 6) npu oxJiakaeHUH peakunoHHoN cmecu oT 50 mo 30°C?
KHHETHKa 1 3apanme 2. /lna oopatumoit peakimu Fe3Ouk) + Hypy = 3FeOy + HO
XMMHYECKOe 3alUIINTE BbIpaKeHHE KOHCTaHThI paBHOBecust AH®, kJ[x =+ 69,8.
paBHOBecHe [TpenioxxuTe criocoObl yBEINYEHUsT KOHIIEHTPALIUH TPOAYKTOB PEAKIIMH.

3anpanme 1. B 180 M Boas! pactBopeno 20 r cynbhaTa MapraHua.
[Tomyuwcst pactBop mioTHOCTRIO 1,101 /™My, Beraucnure MossipHYTO,
HOPMAaJIbHYIO, MOJISIbHYIO KOHLIEHTPALMK U MacCOBYIO JOJIO

Tema 5. PacTBOpbI | PaCTBOPEHHOI'O BELIECTBA.

3aganue 2. CocTaBbTe MOJIEKYJIIPHBIE U HOHHO-MOJIEKYJISIPHBIE
YpaBHEHUS peaklMii B3aNMOJEHCTBHS B paCTBOpPax MEXY:




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

NH4OH " MnC|2; H2804 " Ba(OH)z.
3aganme 3. CocTaBbTE€ HMOHHO-MOJICKYJISIDHBIE M MOJICKYJISIPHBIE
ypaBHeHust ruzaponusa cojieir NaySiOs, ShCls, Rb,SO,4. Kakoe 3HaucHue
pH (>7, <7) uMer0T pacTBOPHI TUX COJICH?

Tema 6.
OKHCINTETbHO-
BOCCTAHOBHUTEJLHEIE
CBOMCTBAa BelleCTB

3aganune. MeTo0M 3JEKTPOHHOTO OasiaHca moaoepuTe KodpPHUIUeHTH B
YPaBHEHUSX, YKOKUTE OKUCIUTENb U BOCCTAHOBUTENb, HAMTUIIINTE
AJIEKTPOHHBIE YPABHEHUS MPOLIECCOB OKUCICHHUS U BOCCTAHOBIICHUS
HsPO3; + KMnO,4 + H,SO4 = H3PO4 + MNSO,4 + K,SO4 + H0

CuSO4 + H3PO, + H,O = CuH + H3zPO4 + H,SO4

Tema 7.
DIeKTPOXUMHUYECKUE
CHCTEMBI

3aganue 1. /{5 ranpBaHMYECKOTO 3JIEMEHTa, 00pa30BaHHOTO
TUTACTUHAMU U3 METAJJIOB

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

A™ =0,01u B™ =0,05

1) cocraBbTE CXEMY rajibBAHUYECKOTO DJICMEHTA;

2) HAIUIIUTE YPaBHCHHUS 3JEKTPOIAHBIX MPOIECCOB M TOKOOOpa3yroIiei
peaKIuu;

3)  paccuuTaiiTe 3JeKTPOABIKYIIYIO CHITY FaJIbBAHUYECKOTO JICMEHTA.
3aganue 2. CocTtaBbTe ypaBHEHUS 3JIEKTPOIHBIX IPOLECCOB (aHOJ
WHEPTHBIIN) U MOJIEKYJIIPHOE YPaBHEHUE PEAKIINH, IPOXOIALICH pu
AIIEKTPOJIM3E PacIlIaBa WK pacTBopa dekrponuta pacmias CaCly
Brruncnute Maccy MeTasuia BEICTUBIIETOCS HAa KaToAe, eClu
AJIEKTPOJIN3 MPOBO WM TipH cuiie Toka A =10,0. B TeueHre BpeMeHu = 2,5
4.Beixon mertamia o Toky Bt cocraBun  98%.

3aganue 3. CocraBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOLIECCOB U
MOJIEKYJISIPHOE YPaBHEHHE PEaKIUH, IPOTEKAIOIIECH TPH
AIIEKTPOXUMHUYECKON KOPpO3UH rasibBaHonapel: Pb - Sn

a) B KUCIIOH cpejie;

0) B arMoc(epe BIaKHOTO BO3TyXa.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «XuMHYecKas TePMOANHAMHUKA»

oakrwdE

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

Buytpennss sneprus. Padora. Terutora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJI).

OHTaNBNUS KaK (YHKLUS COCTOSHUS CUCTEMbI. DHTANbIINS 00pa30BaHMs BELIECTBA.
TermoBoit >pdextT xumuueckoil peakuuu. DakToOpbl, BIHAIOINIME HA TEIUIOBOM

XUMHUYECKON peaKIuH.
7.  Tepmoxumus. 3axoH ['ecca.
8.  CneacrtBus u3 3akoHa I'ecca.
9.  DHTrpomus KaK GYHKIUS COCTOSHUS CHCTEMBI.
10. Bropoii 3aKOH TepPMOAMHAMUKH.
11. Tperuii 3aK0H TEPMOIUHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOPOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

KOHTpOJII)HI)Ie BOIIPOCHI IO TEME «XuMHYecKass KHHETHKA»

N =

Xumudeckass KHHETHKA. CKOpOCTB XHUMHYICCKOM p€aKkuu U METOJbI €€ PEryJINPOBaHN.
Brusaue KOHICHTpAaIM HAa CKOPOCTH XUMHYECKOMN pCaknuun (SaKOH ﬂeﬁCTBYIOLHHX MaCC).

3.  BuumsHuMe Temmeparypbl Ha CKOPOCTh XUMHUECKoi peakuuu. [Ipasmio Bant — [Nodda.

apdekt
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Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopust mepexogHOTO KOMIUIEKCA. DHEpPreTUYeCcKas Juarpamma.
KpuBas MaxkcBemia — bonsiimana. DHepreTudeckuii 6apnep.
Karanutruueckue cuctemsl.

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

KonebarenbHble peakuuu.

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

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

®a30BbIE pABHOBECHS.

@dazoBble AUArpaMMBbl 1J11 OJHOKOMIIOHEHTHBIX CUCTEM.

KonTposbHbie Bompockl 1o TeMe «PacTtBopbDy

[lonsiTue pactBopa. PactBopuMocTs BeniecTBa. PactBopumocTs rasa.

PactBoprl. CriocoObl BbIpa)K€HHS KOHIICHTPAIIMM PAaCTBOPOB (MaccoBasi JOJs, MOJIApHas
KOHIIEHTpAIUs1, MOJISIPHAs KOHIIEHTPALKs SKBUBAJICHTa, MOJIbHAS JIOJIS, TUTP).

Konnurarusasle cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

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

OcMmoc. Ocmotrueckoe napieHrne. CxemMa 0CMOMETpA.

KuciioTHO-0CHOBHBIE B3aMMOJICHCTBHS BEIIECTB.

HonHast Teopusi KUCIOT U OCHOBaHUM AppeHuyca. OCHOBHbIEC MOHATHSA U IOJOXEHUS TEOPUU
Appennyca.

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

Crenenp aucconuanyy. CUIbHBIE U CI1a0bIe AIEKTPOJIUTHI.

Jucconumanus ciadbix 31MeKTpoiauToB. KoHCTaHTa Arcconuaim.

3akoH pazbasieHus OcTBaabaa.

Peakiinu moHHOTO OOMEHa MEX]y AJIEKTPOJIUTaMU (Ha MpUMepe peakiiuii oOpa3zoBaHus caaboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

[Ipou3sBeneHne pacTBOPUMOCTH.

HonHnoe npousseneHue BoAbl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKa3aTEeNH.

I'maponus coneid. Tunel rugponnsa conen.

KonnuecTBeHHbIE XapaKTEPUCTUKH MPOLIEcca THIPOIH3a.

@akTOpHI, BAUSAIOIINE HA IPOLIECC TUAPOIU3A.

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcnble CUCTEMBbD)

I'ereporennsle cmecH. JluciepcHbIE CUCTEMBI.
JucnepcHocts. Knaccudukanuu AucrepcHbIX CUCTEM.
Konnouansie pactBopsl. JInodguisHble 1 110()OOHBIE KOJTOUIBIL.
Crioco0b! nostyueHus KOJUIOUJHBIX PACTBOPOB.

CrpoeHre KOJTOUTHBIX YacTHLl.

IIpaBuno ®asuca — [leckona.

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

Koarymsanust KOJITOUAHBIX PACTBOPOB IEKTPOIUTAMHU.
[TpaBuno Hlynsue — [Napau. Koarynaupyromas ciocoOHOCTb.
OnTHyeckre CBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.



NG~ WONE

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

KoHTposbHbIe BONPOCHI 10 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
PO ECChI»

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

Baxxwueiiine oOKUCINTENIN 1 BOCCTAHOBUTEIIH.

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

VYpaBuenue HepHcra.

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

KOHTpOJIbHLIe BOIIPOCHI IO TEME «3.11eRTp0xuanecKne CHUCTEMbID»

DnekTpoxumMmudeckune cuctembl. Kimaccudukarus 3eKTpOXUMUIECKIX TTPOIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, IPOTEKAIOLIME HA TPAHULIE pa3ena «MeTal — pacTBOP».
[ManpBanmveckmii anemenT Jlanuams — Skoowu.

DIIEKTPOABUKYILASA CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.

N3mepenne SIEKTPOAHBIX MOTEHIMATIOB. Psii  CTaHAAPTHBIX AJEKTPOJIHBIX MOTEHIIMAIOB.
CBoiicTBa METAJIOB B COOTBETCTBUU C UX MOJIO)KEHUEM B PsIIy HAIPSHKEHUI.

VYpasuenue HepHcra.

DJIEKTPOJIN3 PaCcIUIaBOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

O0benunenHbli 3akoH Papazest. Beixo o Toky.

Kopposus metannos. Knaccudukaiys KOppo3HOHHBIX MTPOIECCOB.

XuMuyeckasi Koppo3usi.

DIIEKTPOXUMUYECKass KOppo3us. AHOJHOE OKHCIEHHE MeTallla U KaTOJAHOE BOCCTAHOBIICHUE
OKHCJIUTENS.

[Tpumepsl KOPPO3UU B KUCIION cpelie M aTMOC(HEPHON KOPPO3UH.

CkopocTh KOppO3uH.

3amuTa METaioB OT KOPPO3HH.

3amuTHBIC TOKPBITHS.

DNEKTPOXUMHUYECKHE CITOCOOBI 3alTUTHl OT KOPPO3UU METAIIIOB.

XUMUYECKUE UCTOYHUKHU TOKA. ['aTbBAHUYECKUH JIEMEHT.

XHUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYJISTOPHI.

XUMHYECKUE UCTOUHUKH TOKA. TOIIMBHBIE JIEMEHTHI.

7. OueHOYHBIE CPEACTBA AJIsl POBEACHUs IPOMEKYTOYHOM aTTeCTANMHI
[IpomexyTouHas  aTTecTalds UMEET  LEJIbI0  ONPENeIUTh  CTENeHb  JIOCTH)KEHUS

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

a) Ilnmanupyemble pe3yjbTaTbl O0y4eHHs] M OLICHOYHBbIC CPEACTBA /ISl NPOBEICHHS

l'lpOMe)KYTO‘{HOﬁ arrecranmm:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-3

TOTOBHOCTBIO HNPHUMCHATL CHCTCMY Q)YHHaMeHTaHBHBIX 3HAHUI (MaTeMaTI/I‘-IeCKI/IX, CCTCCTBCHHOHAYYHbIX, HWHXKXCHCPHBIX U Z-)KOHOMI/I‘-IGCKI/IX) JUIA
I/I,Z[CHTI/I(l)I/IKaI_II/H/I, (bOpMYJII/IpOBaHI/IH U PCHICHUA TCXHHUYCCKUX U TEXHOJIOTHYCCKUX npo6neM OKCILTyaTallukd TPAaHCIIOPTHO-TEXHOJOTHMYCCKUX MAallHWH H

KOMIIJICKCOB

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
IIOJIOXKEHUS U 3aKOHBIL,

- COBPEMEHHBIEC HaIpaBJICHUS
Pa3BUTHS HAYYHBIX TCOPUH;

- METOABl  TEOPETHYECKOI0 M
IKCIIEPUMEHTATIHLHOTO HUCCIICIOBAHUS
B 00JIaCTH XUMHU

Hepeuenb meopemu4ecCKux 6onpocoe K zaiemy:

16.
17.

18.
19.
20.
21.
22.

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMUYECKHE IapaMeTphl
CUCTEMBI, PYHKLIUU COCTOSIHUS cucTeMbl. [1epBblil 3aKOH TEPMOJIUHAMUKH.

DHepreTuka XMMHUYECKHUX IPOLIECCOB.

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

OHntponus. YpasHeHue bosbiiMana. Bropoil u TpeTuii 3aKOHbI TEPMOJIMHAMUKH.

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

CKopocThb peakiui U METO/IbI €€ PEryJINPOBAHHUS.

Bausinue Temnepatypsl Ha ckopocTh peakuuu. [Ipasuio Bant-I'odda.

OHeprus akTUBallMU. AKTHBUPOBAHHBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

. KaranuszaTops! n karanurnyeckue cucreMsl. [ OMOTe€HHBIH KaTanus.

. KaranusaTopsl 1 KaTaIMTHYECKUE CUCTEMBI. | €TepOreHHbIH KaTaJIn3.

. Xumuueckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO PaBHOBECHS.

. Cmemenne xumuueckoro paHosecusd. [Tpunuun Jle [larense.

. PactBopbl. CriocoOb! BEIpaKEHHsI KOHIIGHTPALIUU PACTBOPOB.

. PacTBOpbI 371ekTponuToB. CTENneHb U KOHCTAHTA AJIEKTPOJIUTUYECKON JHCCOIUAIH. 3aKOH

pazbasnenus OcTBaibaa.

Jucconumanus KUciaoT, OCHOBaHUM, coneil. AM(pOTepHbIE JIEKTPOIUTHI.

PactBopumocts. IlpousBenenne pacTBOpUMOCTH. YCIIOBHE 00Opa3oBaHUS U PACTBOPEHUS
0CaJIKOB.

Hucconnanus Boasl. lonHOe pounssenenue Boabl. pH.

I'mpaponus coneit. CTeneHs U KOHCTaHTa THAPOIIU3a.

JHucnepcusie cucremsl. Kimaccudukarus. JinopunsHsie 1 110()0OHBIE KOJUTOUIBI.

CrpoeHne KOJIJIOUAHBIX YaCTHIL.

Koarynsiuyst KoJuiouHbIX pacTBOPOB.
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AJIEMEHT OueHouHbIe CpeiCcTBa
KOMIIETEHINH 0byuenus
23. OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE CBOWCTBA BemlecTB. Kiaccudukanus OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.
24. DneKTpoXuMHYECKHEe CUCTEMBI. 3akoHbI Dapanes. DIeKTpOoaHBIA TOTESHIIUAI.
25. I'anpBannveckuii anemMeHT Jlanusisa SIkoOu.
26. DJIEeKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOIN3 paciuiaBoB. [IpuMeHeHue aiekTponsa.
27. DnekTposin3. AHOMHBIM U KaTOHBIA MPOIECCHI TIPH AJIEKTPOJIM3E pacTBOpoB. [IpuMmeHeHne
AIIEKTPOJIN3A.
28. Kopposus. Buasr koppo3uu. CriocoObl 3alIUTHl METAJIIIOB OT KOPPO3HH.
YmMmeTh - pemiath ~ pacueTHble  3aJauu Ilpumepnvle npakmuyeckue 3a0anus 011 3auema:
MIPUMEHUTEITEHO K MaTepuany 1. HammcaTth 3JIEKTPOHHBIE YPAaBHEHHS JJIEKTPOIHBIX IPOIIECCOB, YpPaBHEHHWE CyMMapHOU
MIPOTPaMMBbI; TOKOOOpa3yromeil peakuuu, BeIYUCIUTh, DJ[C ralbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHILEHTpPaluu
- MPOTHO3UPOBATH BO3MOXKHOCTH | HOHOB METAIIJIOB PaBHBI: [AI**1=0,001 mounb/1, [C0**]=0,1 Moub/1.
MIPOTEKAHUS CaMOTIPOU3BOJIbHBIX 2. Hanncath MOHHBIE U MOJIEKYJISIpHBIC YpaBHEeHUS peakuuid ruaponusa coneit: KsPOy; NaySOq;
MIPOIIECCOB B paznuunbix | ZnCl,.

XUMHUYCCKUX CUCTEMAX

3. 3aKOHYUTH YpaBHEHHsI peaKlUii, HAMKMCAB UX B MOJIEKYJISPHOW U MOHHOM opmax:
A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuaa kanbius conepxkurcsa 478,8 T Ca(OH),. IlnoTHOCTH pacTBOpa
1,14 r/mn. Paccunaiite: o(Ca(OH),); Cym; Cox; Crny N(Ca(OH)2) u N (H20); T.

5. CocraBbTe YpaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUMN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + NaySO3 + H,O —.

6. Hamucath 5J€KTpOHHBIE YpPaBHEHMs SJIEKTPOAHBIX IPOLIECCOB, YPAaBHEHUE CYyMMAapHOU
TOKOOOpa3yromei peaknuu, BHMUCIUTh DJC raapbBaHUYECKOTO JIEMEHTA, €CIM KOHIICHTPAIUH
MOHOB METAJJIOB PaBHBI: [Mn2+]=O,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHUsI peaklUii, HalK1CcaB X B MOJIEKYJISIPHONW U MOHHOM popmax:

NH;OH + HNO3; —, Zn(OH),; + NaOH—, AIPO4 + Na;SO4 —.

8. HammcaTh ypaBHEHHUS peakinii THAPOJIN3a B MOJIEKYIsipHOM U HoHHOM Bue: Aly(SO4)3, KCI,
Na,SOs.

9. Hammcare 53JIEKTPOHHBIE YPAaBHEHMs DJIEKTPOAHBIX ITPOILIECCOB, YPABHEHUE CYMMAapHOU
TOKOOOpa3yromeil peakiuu, BeIYUCIUTh, DJ[C ralbBaHMYECKOTO IJIEMEHTa, €CIM KOHIEHTPaluu
MOHOB MeTauIoB paBHsL: [Zn>*]1=0,01 moms/i, [Cu*]=1,0 Monb/1.

10. Cynbdat amomunusi Maccoit 36,4 r pactBopuian B 100 T Boasl. [IIO0THOCTH MOITY4EHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H0); T.
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11. Hanucarp 51eKTpOHHBIE YpaBHEHHUS BJICKTPOAHBIX IMPOIECCOB, ypaBHEHHUE CYMMapHOU
TOKOOOpa3yromei peakuuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO IJIEMEHTa, €CIM KOHIEHTPAIUU
HMOHOB METAJJIOB PABHBI: [Mn2+]=O,Ol mouw/11, [AgT]=1,0 Mos/11.

12. 3aKOHYUTH YpaBHEHHUS PEAKLUH, HAlIUCAB UX B MOJIEKYJISIPHOM U MOHHOM BHUJIE:

MnS + H,;SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TepPMOJMHAMUYECKYIO BO3MOXKHOCTB IpoTekaHus peakuuu CaOgy + 2 Cg =
= CaC; () + CO(r), AH; = 460 x>k ipu CTaHApTHBIX yCcIOBHAX. Paccuuraiite Temneparypy Havaia
peakiuu, ecau  S(Ca0)=38 [Ix/moms K; S(C)=6 [Ix/momsK; S(CaCj)= 70 Jx/Mons-K;
S(CO)=197 dx/mons-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI:

KMnQO4 + NaNO, + H,SO4 —, Cr2(804)3 + Br, + NaOH —.

15. Onpenennte TepMOIMHAMUYECKYIO BO3MOXKHOCTD npoTekanus peakuu 2 Cly ) + 2 HO(
=4 HClyy + Oz (y, AH; = 115,6 x/I)k npu CTaHIapTHBIX YCIOBHsX. Paccumraiite Temneparypy
navana peakuuu, eciau S(Cl)=223 Jx/monb K; S(H,0)=189 JIxx/mons K; S(HCl)= 187 Ix/mons-K;
S(02)=205 Tx/monb K.

16. Hamucatp ypaBHEHHsI peakiiiii ruaposin3a B MosiekyinspHoM u noaHoM Buje: CrCls, NaNOs,
K,CO:s.

17. CocTaBbTe ypaBHEHUS OKUCITHTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIU:

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

18. I'omoreHHas peakius HporekaeT mo ypaBHeHHo Hy ) + L oy = 2 Hly). Hauanpnas
KOHIIEHTpaluss Bojgopoaa 2,1 mons/n, uoga 1,5 monw/n. Bo CKOnIbKO pa3 M3MEHUTCS CKOPOCTh
peakumu, koraa npopearupyet 30% Bogopoma?

19. B 640 mi Boxsl pactBopuin 160 1 xnopuaa xenesa (II). [InoTHOCT MosTyueHHOTO pacTBOpa
1,032 r/mi. Paccuuraiite: o(FeCls); Cy; Cox; Cm; N(FeCls) u N (H20); T.

20. Ompeznenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTh NMpOTeKaHUs peakiuuu CS; o +3 Oyp=
=CO;y ( + 2 SO; (), AH, = -1075 x/Ix npu craHmapTHbIX ycioBusix. Paccumraiite Temmeparypy
navana peakuuu, eciu S(CS;)=151 Jx/monb-K; S(02)=205 Tx/mons K; S(CO,)= 213 JIx/monb K;
S(S0O,)=248 JTrx/monb-K.

21. Peaknusa uger mo ypaBHeHHo: 2 Hy oy + So () = 2 HyS). HauanpHas koHueHTparus
BOJIOpOJIa 2 MOJIB/M, cepsl 1,5 Momw/n. Onpenennte Bo CKOJIBKO pa3 M3MEHUTCS CKOPOCTh PEAKITUH K
MOMEHTY, Koraa npopearupyet 0,7 Moab/1 Bogopoaa?

22. Onpepenute TEPMOJANHAMHYECKYIO BO3MOKHOCTh MPOTEKaHUs peakuuu 2 ZnS i + 3 Oy =
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=2 2Zn0 ) + 2 SO, (), AH; = -890 kI mpu craHIapTHBIX yCloBHsAX. PaccunTaiite Temmeparypy
Havana peakiuu, eciu S(ZnS)=58 Ix/monb K; S(02)=205 x/mons K; S(ZnO)= 44 JIx/monb K;
S(S0,)=248 JTxx/moab-K.

23. HaganpHble KOHLEHTPALlMU UCXOHBIX BemlecTB B peakiuu: 2 SO; () + Oy () = 2 SO;3 () Obin
paBHsbI 1,8 Mosb/1 SO; u 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIMi K MOMEHTY,
korna npopearupyet 0,8 mosb/m SO,?

24. B pactBope oprtodochopHoit kuciaorel Maccor 1200 r u maotHocThro 1,153 /M
coaepxutcs 312 r H3PO,. Paccuuraiite: o(H3PO,); Cyi; Cox; Crmy N(H3PO4) 1 N (H0); T.

Bnaners

- HaBBIKAMH MPUMECHEHHS OCHOBHBIX
XAMHYECKHAX 3aKOHOB B
podecCHoHaAIbHOM IeATSIIBHOCTH;

- MPAKTUICCKIMHU HaBBIKaMU
TEOPETUYECKOIO u
IKCIIEPUMEHTAIILHOTO HCCIICIOBAHUS
B 00JIACTH XUMUHU

1. JJna peakuuu CHy () + CO; () = 2 CO () + 2 Hy (1) onpenenure BO3MOKHOE HAIpaBJICHUE
CaMOIIPOM3BOJIBHOTO TEUYEHHS] peaklUuy MpU CTAaHJIAPTHBIX YCIOBHSX W mpu  Temieparype T
=927°C, eciu TemoBoi 3¢ deKT peakuu 10 3aJaHHOW TeMIepaTypbl HE U3MEHHUTCS. Y KaXKHUTE: a)
BBIJIETISICTCSl WM IOTJIOUIAETCS 3HEPIrHsl B XOJA€ peakuuu; 0) NpUUYMHY HAaWJEHHOTO WU3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hadala peaKii.

2. Beipa3uTe yepe3 KOHLEHTPALUU PeareéHTOB KOHCTAHThl PAaBHOBECHS CIIECAYIOLIUX peaKlIui
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HamnpaplICHHUE CMEIIEHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKUui: a) NPH MOHWKEHUH TEeMIIepaTyphl, €CIM JaBJI€HHE MMOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CITH TeMIIepaTypa MOCTOSHHA.

3. CkOIbKO MWUTHIIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C MJIOTHOCTHIO 1,84 r/mi
notpebyercst i npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyronmx coieit moasepratorcs ruaponusy: NapSiOs. Cu(NOs),. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJISIPHBIE YPAaBHEHHUS THIPOJIM3a COOTBETCTBYyMOIMX coieil. Kakoe
3HaueHne pH (< wim> 7) UMEIOT pacTBOPHI ITUX CONEH?

5. 3onb runpokcuaa Maraus nonydeH nyrem cMmemmuBanus 0,02 1 0,01H. pactBopa MgCly u
0,028 1 0,005 =H. pactBopa NaOH. Omnpenenure 3apsj 9acTUI] MOJY4EHHOTO 30JI1 W HAIUIIATE
(dbopmyity ero MULEILIBI.

6. PaccumTaiiTe 3lEKTPOABMKYIIYIO CHJIY M OINpPEIEIUTE HANpPaBJICHUE CaMOIPOU3BOJIBHOTO
MPOTEKAaHUs PEaKIUU TMPU CTAHAAPTHBIX YCIOBUSAX, HCIONB3ysd 3HAUEHUS OKHUCIUTEIHHO-
BOCCTAHOBUTENBHBIX nToTeHanos HJ) + H3PO, — Jo + HzPO3; + H,0.

7. IlpuBenute cXeMbl 3JEKTPOJHBIX IPOLIECCOB W MOJEKYJSpHBIE YpPAaBHEHMs pEaKIHid,
MPOTEKAIOIINX MPH DIIEKTPOXUMUYIECKO# Koppo3un ramsaHonapbl Co/Ni: a) B kucioii cpene; 0) BO
BJIQKHOM Bo3ayxe. Ompenenute yObUIb Macchl aHOJIa IPU KOPPO3MH B KUCION cpene 3a 20 MuH,
€CJIM CKOPOCTh Kopposuu coctamia 0,01 r/4.
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8. CocTaBbTe JIEKTPOHHO-MOHHBIC YPABHEHUS SJICKTPOIHBIX MPOIIECCOB (aHO UHEPTHBIN) U
MOJICKYJISIPHOE YPaBHEHHE PEaKLIUH, IPOUCXOAAIICH pH dekTposnse pactBopa CoSOq,
Beruuciure pakTryeckoe KOJTMYECTBO METalia, MOJyYEHHOTO Ha KaToJIe TPH JICKTPOIIU3e
Co(NO3)2, eciu 3JIeKTpOIIU3 MPOBOAKIM B TeueHHH 1 4. Bbhixoa MeTasmia mo Toky coctaBui 85%.
VYKaXuTe BO3MOXKHBIC TPUYMHBI YMEHBIICHHS BBIX0JIa METAJIJIA 110 CPABHEHUIO C PACUETHBIM.




0) Ilopsaiok nMpoBeAeHUs] MPOMEKYTOUHON aTTECTAUM, MOKA3ATeJ I U KPUTEPUU OLIEHMBAHUSA:

[IpomexyTouHas arrecTtanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHUYECKHE BOIMPOCHI,
MO3BOJISIONIME OLIEHUTh YPOBEHb YCBOSHHS OOYYaIOUIMMHUCS 3HAHWH, W TPAaKTUYECKUE 3aJaHus,
BBISBJISIIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHHM U BIaICHUHN, MPOBOIUTCS B hopMe 3adeTa.

3ayer Mo JaHHOW TUCHMIUIMHE NMPOBOAUTCS B YCTHOM (hopMe 1o OmieraM, KaXKAblil U3 KOTOPBIX
BKJIIOYAET 2 TEOPETHUUECKHUX BOMPOCA U OJIHO MPAKTUYECKOE 3a/1aHUE.

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

«3auTeHo» - OOydYalIIuics JAEMOHCTPUPYET TOPOroBBIA YpPOBEHb CHOPMHUPOBAHHOCTHU
KOMITIETEHIIUI: B X0J€ KOHTPOJIbHBIX MEPONPUATUI AOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTJICIbHBIX 3HAHUH, YMEHHI, HABBIKOB, O0YUYAIOIIUICS HCIIBITHIBACT 3HAUUTEIbHBIC 3aTPYIHEHUS PU
OIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX NIEPEHOCE Ha HOBbIE CUTYAIIHH;

«HE 3aYTEHO» - 00ydYaroIMiics HE MOXKET IOKa3aThb 3HAHUS HA YPOBHE BOCIPOM3BEICHUS U
00BsiICHEHUSI HHPOPMAIIMH, HE MOXET IM0Ka3aTh UHTEJIEKTYyalIbHbIE HABBIKH PEIIEHUs TPOCTHIX 3a1a4.
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MOATOTOBKH M CTICIHAIbHOCTEH THEeBHOU (popMmbl oOydenus / O.A. MuirypruHna,; MarHuTOropckuii roc.
texHuueckuil yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. 1. HocoBa, 2016. — 11 c. —
Tekcr : HenmocpenCTBEHHBIM.

2. Komsama, JLI. Xwumudeckas TEepMOAMHAMHUKA: METOAWYECKHE  YKa3aHUSA  JUIS
CaMOCTOSITENIbHOW paboThl MO JTUCHMIUIMHE «XUMHs» Ul OOydyaroIIMXCsl BCeX HalpaBlIeHUI
MOJrOTOBKM M crnenuaibHocTe Bcex (opm oOywenuss / JLI'. Komnsma; Marauroropckuii roc.
texHnyeckul yH-T uM. I'. Y. HocoBa. — Marnutoropck : MI'TY um. I'. K. Hocoga, 2020. — 18 c. —
Tekcr : HenmocpeICTBEHHBIMN.

3. Konsina, JL.I'. CKOpOCTh XMMHUECKUX PEaKLMH U XUMHUECKOe paBHOBecHe: Mertoauueckue
yKa3aHus K J1a00paTOpHBIM padoTaM MO AUCIUIUIMHE «XUMHU» JIJIs1 00Y4aIOIUXCsl BCEX HaIlPaBJICHUM
MOATOTOBKU U cnenranbHocTel Beex Gpopm ooyuenus / JI.I. Konsana, E.B. Tapaciok; Marautoropckuit
roc. Texuuueckui yH-T um. I'. Y. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2020. -8 c. —
TekcT : HenmocpeACTBEHHBIN.

4. PonuonoBa, H.M. Xumnueckas KuHeTuka. XHMHUECKOE pPaBHOBECHE: METOJUYECKHE
yKa3aHusl Ui CaMOCTOATENbHOM paboThl MO AUCHUILUIMHE «XHUMHUSA» Ul OOYYaroIIMXCSl BCEX
HanpaBJICHUH IMOATOTOBKH M CIHEIHAIbHOCTeH Bcex ¢opm obOyuenus / H.M. Pommonora, A.IL
[TonomapeB; Maraurtoropckuii roc. Texunueckuil yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY
uM. I'. Y. Hocosa, 2020. — 20 c. — TekcT : HenmocpeACTBEHHbIH.

5. Uynposa, JI.B. PactBopbl: MeToauueckass pa3paboTka K J1abOpaTOpHbIM paloTaMm 110
JUCHUIUINHE «XUMUS» A1 00y4aromMXcsl BCEX HANpaBiIeHWH MOJATOTOBKM U CHELMAIBHOCTEH BCEX
¢dopm obyuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuii roc. Texunueckut yu-t um. I'. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : HEenocpeCTBEHHBIH.

6. Uynposa, JI.B. PacTtBopsl: Meronmueckas pa3paboTKa K CaMOCTOSTEIbHOH paboTe Mo
JUCHUIUINHE «XUMHS» A 00y4aroluXcs MO BCEM HANpPAaBJIEHUSM MOATOTOBKU U CIELMATIBLHOCTAM
Bcex (opm obOyuenus / JI.B. Uymposa, O.P. Mymnuna, O.A. Munrypuna; Marautoropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. UI. Hocoga, 2017. — 26 c. —
TekcT : HenmoCpeICTBEHHBIN.

7. Konsna, JI.I'. KonmnouaHsle pacTBOpBI: METOAMYECKHUE YKa3aHUs K J1abopaTOpHOU paboTe 1o
JUCHUIUIMHE «XHUMUs» A 00ydaroIMXCsl O BCEM HAIPaBJIEHHUSIM MOATOTOBKU M CIELUAIBHOCTSIM
Bcex (opm obyuenus / JL.I'. Konsna, JI.A. bonbsiH; MarHuTOropckuit roc. TEXHHUYECKUH yH-T UM. [
N. HocoBa. — Maruutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 9 ¢. — TekcT : HENocpenCTBEHHBIH.

8. Komsama, JI.I'. OKMCIUTETHHO-BOCCTAHOBUTEIFHBIE PEAKIMU: METOIMUYECKHE YKa3aHUs K
nabopaTopHoil paboTe MO AUCHUILTUHE «XUMUS» A 00yJarolMXcsl BCeX HAINpaBJI€HUH MOArOTOBKU
u crnenuanbHocTel Bcex (opm oOyuenus / JIL.I. Komsna, E.B. Tapactok; Maruutoropckuii roc.
texHuueckuil yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocosa, 2020. — 10 c. —
Tekcr : HermocpeICTBEHHBIMN.

9. Komsma, JLI. OKHCIMTETHHO-BOCCTAHOBUTEIBHBIE PEAKIUU M 3IJIEKTPOXUMHUYECKHE
MPOIIECCHl: METOIAMYECKas pa3padOTKa K CaMOCTOSITEIBHOW paboTe s 0OyJaromuxcsi Mo BCEM
HaNpaBJICHUsAM MOATOTOBKU M CHEHHUATIBHOCTIM Beex (opm obydenus / JL.I'. Konsgna, E.B. Tapaciox,
3.P. Mynnuna; Marauroropcekuii roc. texunueckuit yu-T um. I'. . HocoBa. — Marauroropck : MI'TY
uM. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HenocpeaCTBEHHbI.



10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE TPOILECCHl: METOIWYECKHE YKa3aHHs
nabopaTopHoii paboTe Mo JUCHUIUIMHE «XHUMHS» A OOYyYaloUIMXCS IO BCEM HAaIPaBICHHIM
MOATOTOBKH W CIEUHUATBLHOCTSIM Bcex ¢opm oOyuenus / O.A. Mumypuna, H.U. Poamonosa;
Marnuroropckuii roc. Texuudeckuii yH-T uM. I'. M. HocoBa. — Marnutoropck : MI'TY um. I'. .

Hocoga, 2017. — 13 ¢. — TeKCT : HeMOCPEICTBEHHBIN.

r) [IlporpammHuoe odecnneyenne u UHTEpHET-pecypcehl:

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 1 767 17 o1 27.06.2017 27.07.2018

(myst KITaccoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHo

7Zip cB000HO pactpocTpansemoe 10 06eccpoyuHO

FAR Manager cB00OOHO pacnpoctpansemoe I10 OecCpoYHO

HpO(l)eCCI/IOHaJIbHI)Ie 0a3bl JAaHHbIX U I/IHq)OpMaIII/IOHHbIe CIIPpaBOYHbLIC CHCTEMbI

HazBanue xkypca

CchlIKa

DnekTpoHHas 0asza mepuoAnYecKuX 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 okHO
JI0CTyMa K UH(POPMAIIMOHHBIM pecypcam

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

denepanbHOe  rocyJapcTBEHHOE  OKOJKETHOE
YUpexKIACHUE «DenepanbHbINA 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. MaTtepuajibHO-TEXHUYECKOE ODecredeHne T CIUUITUHbI

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

K

Tun u Ha3BaHUE ayJUTOPHUH

OcHanieHue ayJInTopun

u

HHIAWBHUAYAJbHBIX KOHCYHBTaHHﬁ,
TCKYIIECTO KOHTPOJIA U

YueOHbIC ayqUTOPUH IS MynbTUMEIUHHBIE CpPEICTBA XpaHEHUs, IMepeaaun
MPOBEACHUS 3aHATUN npeacTaBieHus HHGOpMaAUU

JEKIIMOHHOTO THUTA

Y4aeOHbIC ayTUTOPUH JJISI OOGopynoBaHue /IS BBITTOJTHEHUS JTaA0OPaTOPHBIX PadoT,
NmpoBeIeHUS T1ab0PaATOPHBIX XUMHUYECKas MOCy/1a, PEaKTUBHI,

3aHSATUH, TPYNIOBHIX H Harmsiiaple MaTepuabl: TaOIHITbI, CXEMBI, TIJIAKATHI.




Tun u Ha3BaHue ayuTOpUN

OcHallleHue ayauTopumn

MPOMEKYTOYHOU aTTECTALUHU

ITomMemenus nisa
CaMOCTOSITEIbHON PabOTHI
o0yuaromuxcs

Ilepconanbhbie

kommbioTepel ¢ maketom MS  Office,

BBIXOJOM B I/IHTepHeT H C JOCTYIIOM B DOJEKTPOHHYIO

nH(pOpMaIMOHHO-

00pa3oBaTeNnbHyI0 Cpealy YHUBEPCUTETA

[TomernieHus 1151 XpaHEHUsSI U
POQUTAKTHIECKOTO 00CTYKUBAHUS
y4eOHOT0 000pYyTI0BaHHS

Cremnaxu, celibl st XpaHeHUs1 y4eOHOTro 000py10BaHUS
NHCTpYMEHTHI J11 peMOHTa J1abopaTOpPHOTO

o0opynoBaHusl.




