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1. Ileain ocBOEHMSI AMCIUTIIIMHBI

[lensiMu OCBOEHMSI UCHUIUIMHBI «XUMUS» sBiIgeTcs (opMupoBaHHE (QyHAAMEHTAIbHBIX
3HAHUW B 00JIaCTU COBPEMEHHOW XUMHH, BKJIIOYAIOIIUX OCHOBHBIE IIOHATHUS, 3aKOHBl U
3aKOHOMEPHOCTH, OIMCBHIBAIOLIME CBOMCTBA XHMMHMYECKHUX COECIMHEHMI; pa3BUTHUE HABBIKOB
CaMOCTOSITENTbHONW paboThl, HEOOXOMUMBIX MJISi MPUMEHEHHS XWMHUYECKUX 3HAHUHM TPU H3Y4YCHHUH
CHELUAIbHBIX JUCUUIUIMH U JAJIbHEUIIEH TPAaKTUYECKON A TEIbHOCTH.

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

JucrumnamHa «XUMHS» BXOJIUT B 0a30BYIO YacTh 0yioka 1 00pazoBaresbHON TPOrpaMMBlI.

Jlyis u3ydeHus: AUCHMILTUHBI HEOOXOIUMBI 3HAHUSI, YMCHUS M BJIJeHUS, CHOPMUPOBAHHEIC B
pe3yibTaTe TOJYYCHHS CpeaHero (MoJHOro) oOmero o0pa3oBaHUs IO JUCHUILIMHAM «XUMUSY,
«Du3ukay, «MaTemMaTuka.

3HaHUA U YMEHHS OOYYaromMXcs, MOMyYeHHbIC MPH M3YyYEHUH JaHHOW TUCIUIUIMHBI OyIyT
HEOOXOMUMBI WM TpPU  JajJbHEHIIEM W3yYeHWH TAaKUX JAUCHUIUIMH, Kak «be3omacHoCTh
KUZHEIEATCIBHOCTHY, « DNEKTPUUECKUE U3MEPEHUSI».

3 Komnerenuuu odyuaromerocsi, gopMupyembie B pe3y/ibTaTe 0CBOEHHS JUCHUILIUHBI U
IUVIAHUPYeMble Pe3yJibTaThl 00y4eHust

B pe3ynbrare 0cBOCHHUS TUCHUILUIUHBI «XUMHUSD» 00ydaromUnics JOKEeH 001agaTh Cleayrolei
KOMIIETEHIIUEH

CTpyKTYpHBIN 3JIEMEHT [Tnanupyemsble pe3ynbTaThl 00y4eHHUS
KOMIIETEHIUU

OIIK-2
CIIOCOOHOCTBIO MPUMEHSTH COOTBETCTBYIOIMNHN (PH3UKO-MAaTEeMAaTUISCKUH ammapar, MeTOIbl aHAJIN3a
U MOJEIUPOBAHMS, TEOPETHUECKOTO M OKCIEPUMEHTAJbHOTO WCCIEIOBAaHUS TMPHU PEIICHUU
poecCHOHATIBHBIX 3aa4
3HaTh - OCHOBHBIE XUMHUYECKHUE ITOHITHS, TTOJI0KEHUS U 3aKOHEI;
- COBPEMECHHEBIC HAMPABJICHUS PA3BUTHS HAYYHBIX TCOPHIA;
- METOJbI TEOPETHUYECKOTO M SKCIEPUMEHTAILHOTO HCCIEIOBAaHUS B
001aCTH XUMHH
VYmetn - pemarh pacueTHbIC 3a/1a491 PUMEHUTEITBHO K MaTepUaTy IPOrpaMMBbl;
- TMPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUS CaAMOMPOU3BOIBHBIX
MTPOIIECCOB B PA3JTUYHBIX XUMHYECKHX CHCTEMax
Bnaners - HaBBIKAMHU TPUMEHEHHUS] OCHOBHBIX XHUMHUYECKHX 3aKOHOB B
npo¢eCCuOHATBHON IeATETHHOCTH;
- MPaKTUYECKUMHU HABBIKAMHU TEOPETHUYECKOTO U IKCIEPHUMEHTAIHLHOTO
HUCCIIEI0OBAHNA B 001aCTH XUMUAH

4. CTpyKTYpa H coJepKaHue JUCUMIIMHbI

OO6m1ast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHBIX enquHuilbl 108 akas. 9acos:
- KOHTaKTHas1 pabora —13 akaj. 4acos:
- aynuTopHas padora — 12 akaj.Jaca;
- BHeayIuTopHas — 1 akaj.4ac
- camocTosTenbHas padorta — 91,1 akan.gaca.
—IOATrOTOBKA K 3a4eTy — 3,9 akaJl. 4acoB
®dopma aTTecTaluu - 3a4eT
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1. Xumuyeckast TepMOIMHAMHKA 1 16 |-camocrosTenbHOE U3ydeHHEe yueOHOH |3amuTa KOHTpoIbHOM padoTel.  |OIIK-2
Y Hay4HOH JINTEPATYPBHI; -3yB
- peleHre KOHTPOJIbHOM paboThI.
2. XuMunyeckasi KHHETHKa 1 16 |-camocrosiTenpHOE M3y4YeHHE YUeOHOH |3ammTa KOHTPOIBHON paboTHI. OIIK-2
U Hay4HOMW JIUTEpaTyphl; -3yB
- peleHne KOHTPOJIbHON pabOThI.
3. PacTBOpBI 1 2 421 | 14 |- oopmienue oTyeTa no|3amuTa JaboparopHoit  pabotsl. | OIIK-2
nmabopaTopHBIM paboTam; 3amyTa KOHTPOJIbHON paboThI. -3yB
-CaMOCTOSTENbHOE U3YUYeHUE YUeOHOMH
Y Hay4HOH JINTEPATYPHI;
- peleHre KOHTPOJIbHOI paboThI.
4. JlucriepcHble CHCTEMBI 1 14 |-camocrosiTenbHOE M3yueHUE Y4eOHOM [3amuTa KOHTPOIbHON paboTHI. OIIK-2
¥ HAyYHOMW JIUTEPaTypPHI; -3yB

- perieHne KOHTPOIBHOM pabOoTHI.




AynutopHas

m =
KOHTaKTHast | 5
pabora (B S q:)
akajl. vacax) | 'S _ o 5
o Q. ?é S| Ef
= g O . dopma TEKyIIero KOHTPOJIS ==
3 0 T S Bun camocrositebHOMN g8 o
Paznen/Tema qUCHUIIIIMHEIL g E 4 7 AGOTEL yCIIEBAEMOCTH U >~ 5
3 = &5 | &3 p IIPOMEXYTOUHON aTTECTALMH 2 g
=5 E R |35 o o
4 S T = = X
] QI ) o
= o ™ o ~
Q =
= |3 c
© 2
5. OxucnutensHo-| 1 14 |-camocrosiTenpbHOE M3y4YeHHE YUeOHOH |3ammTa KOHTPOIBHOM paboTHI. OIIK-2
BOCCTAHOBUTEJIbHBIE ITPOLIECCHI U Hay4HOMW JIUTEpaTyphl; -3yB
- perieHrue KOHTPOJIbHON pabOTHI.
6. DIEKTPOXUMHUYECKHE CUCTEMBI 1 4 221 | 17,1 |- oopmuenue oTyeTa no [3amura sabopatopHoir  padotsl. | OIIK-2
nmabopaTopHBIM paboTam; 3anmra KOHTPOJIHLHOM paOOThI. -3yB
-CaMOCTOSTEIbHOE U3YUYeHUE YUeOHOMH
Y Hay4HOH JIUTEPATYPHI;
- peleHre KOHTPOJIbHOM paboThI.
HToro no nucuuniu-te: 1 6 6/41 | 91,1 KounrpoJabsHas pabora,
3a4er




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B npomecce mpenojgaBaHUS  IUCHUIUIMHBL  «XUMHUS»  MPUMEHSIETCS  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 (opMe JeKuuii-6ecepl WM Auajiora ¢ ayaAuTopueil, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMU, TAE€ TEOPETUYECKUUI
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJIsi CAMOCTOSATEIbHOIO U3YYEeHHUSI, IS IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKS TPOXOJUT 110 TUITY 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 HpPEeACTaBiseT COOON 3aHsATHe, Mpearojararomiee
MHUIMUPOBAHHOE TMIpENo/iaBaTeyieM TMPUBICYCHHE AayAUTOPHUH K pPEHICHUIO KPYIMHOM HaydHOMU
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAYUMOCTh AOCTrKeHuH. Ha mpoOrmeMHONM JeKuuMu HOBOE 3HAHWE BBOAMTCS 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 SKCIIEPUMEHTa, KOTOPBIA MO3BOJISIET Hanbosee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOy4eHHs dYepe3 IIOCTAaHOBKY MpOOJeM C IOMOUIbIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOTO U PEaJIbHOTO 3KCIEPUMEHTA, YTO J1a€T BOZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu  MHOOPMAIMOHHO-KOMMYHHKAITMOHHONH — 00pa30BaTEIbHON  TEXHOJIOTHH
MPOBOAATCS JIEKLIMU-BU3YAIU3AIMH, B XOJE€ KOTOPBIX H3II0KEHHE TEOPETHUECKOTo Marepuasia
COIIPOBOXKAAETCS MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepuan 3aKperuisieTcs: B Xo/ie JabopaTOpHBIX padoT, B X0/1€ KOTOPbIX ydeOHas
paboTa MPOBOAUTCS C peaJbHBIMM XUMHYECKMMM BemiecTBaMu. Ha mabGopaTopHbIX paboTax
BBITNIOJHAIOTCS TPYIIIOBbIE WIM WHAMBUAYAJIbHBIE 3aJaHus 1O npoiaeHHoW Tteme. IIpoBenenue
abopaTOpHBIX PabOT HEOOXOIUMO TMPEABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoi padoOThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIONyCKa CTYAEHTOB K JlabopaTropHoW pabore
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TEOpEeTUYECKOro BBeneHus. [lpu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOIO OOy4YeHHs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepuan IIyTeM BBISBIEHUS CBsSI3€d MEXAy KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3aMMOOOy4eHus (mapHylo paboTy) Tpex BHUIOB: CTaTMuYeckas Mapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMEIIas €€ ¢ TEXHOJIOrHMeld MOAYIbHOTro 0O0yueHHs. BBINOIHUB SKCIEpUMEHT,
oOyyaroruecs: GopMyIupyrOT 0000IIEHHBIE BHIBOIBI 10 CEPUH OIBITOB, UCIIOJIB3YsI TIPUEMbI aHAJIOTHH
U CPaBHEHHSI.

CamocTtosTenbHas paboTa o0ydarolmuxcs SBISIeTCsS OJHUM U3 Hanbosee 3p(HEeKTUBHBIX CPENICTB
pa3BUTHs MOTPEOHOCTH K OyaymieMy camooOpa3oBaHuio. CamocrosiTenbHas paboTa o0ydaromuxcs
BKJIFOYAET B ce0sl camble pa3sHOoOOpa3Hbie (OpMBI y4eOHOUN ACSITEIHHOCTU: BBIMOJHEHUE JOMAITHHX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX pPadOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuaja Mo yuyeOHMKaM M MOocoOusiM, YTeHHEe M MpopaboTka
HAy4YHOH auTeparypsl B OHOIMOTEKe, HamucaHue pedepaToB M KypCOBBIX padOT, MOArOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTa oOydaroUIMXcsi JOJDKHA OBITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIO IpernojaBaTelieM, Ha MpopadOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITENIbHOE M3YyYEHHUE, Ha IMOJATOTOBKY K JIAOOPATOPHBIM 3aHSTHSM, BBIOJHEHHE TOMAIIHUX
3aJlaHuM U OJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTEIbHOMY KOHTpouIo. [loMuMo 3Toro, obydaromuecs
MPEJCTABISAIOT PE3yIbTaThl CBOCH CaMOCTOATENBHOM pabOThI B BUJIE MPE3CHTAIUIA.

CamocTrosTrenbHas paboTa 00ydaromuXxcsi 0 AUCHUIUTHHE «XUMUsS» BKIIOYAET pelleHne 3a1a4
U BBINOJHEHME 3aJaHUM  pPENpOAYKTHMBHOIO  XapakTepa IO alrOpUTMy, IpPEAIOKEHHOMY



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHnn pyOEIKHOTO U 3aKITFOUYUTEITHHOTO KOHTPOJISI OCHOBHBIMU 337ja4aMU, CTOSIIIAMH
nepeJ MperojaBaresieM, sSBISIOTCA: BBISIBJICHHE CTEINEHHM MPaBHIBHOCTH, 00beMa, MIyOMHBI 3HAHHI,
YMEHHUH, HaBBIKOB, IIOJYYEHHBIX IIPU M3YYEHUHU Kypca Hapsgy C BbBIIBICHUEM CTEIICHU
CaMOCTOATEJIbHOCTU B IPUMEHEHUH [TOTYYEHHBIX 3HAHUH, YMEHUI U HaBBIKOB.

CoBpeMEHHbIE HMHTEPAKTUBHBIE CPEACTBA IO3BOJIAIOT SKCIEPUMEHTHPOBATh C HOBBIMU
dbopmamu koHTposis. OOyuarolmuMmcsi NpeAsiararoTcsl TECThl M 3aJayd 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 «XUMHH» OOYYarOUIMICS MOXET HMPOMTH 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 uyacteil. [lepBas M3 HUX paccka3bIBaeT O TOM, KaK XMUMHs OOBACHSET
OKPYKaIOIIMA MHP: KaK YCTPOCHBI BEIECTBA, IOYEMY M KaK MAYT XUMHYECKUE DPEAKLUM, KaKHUE
BEILIECTBA OINPEIENISIOT CBOICTBA KUBBIX CUCTEM. BTopas yacTh moCBsLIEHA MPUKIAIHBIM acCleKTam
XMMHH: OHA [MOKA3bIBAET, KAK XUMHUS BJIMSIET HA KU3Hb OOLIECTBA U YJIYYILAET MOBCEAHEBHYIO KU3Hb
monei. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMUYECKOW MPOMBIIIJIEHHOCTH, XUMUYECKUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajiax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaxX. ExxeHenenbHble 3aHATUS OyIyT BKIOYATh MPOCMOTP
TEMAaTUYECKUX BUICOJICKIMI U BBINOJHEHHE TECTOBBIX 3aJaHUM C aBTOMATHU3UPOBAHHOWN MPOBEPKOM
pE3yNbTaTOB U TBOPYECKUX 3aJaHHUI ¢ MOcCienyrimuM oOcyxkaeHuem Ha Qopyme. Kypc sBusercs
001eo0pa3oBaTebHBIM, HE TPEOYEeT CrIeUaIbHON MOArOTOBKH U PACCUNUTAH Ha IHUPOKYIO aYAUTOPHUIO
cllyliartesei, B MepByr0 odepeab 00YyJaroluXCcsl HEXUMUYECKIX BY30B U (paKylIbTETOB, U JIIOJIEH, yKe
MIOJIYYMBIIMX BBICIIEE OOpa30BaHUE, HO KEJNAIMX OO0JIbIIE Y3HATh 00 OKPYXKAIOLUIEM MHpPE U
MOBBICUTH CBOM 00IIEHAYYHBIN YPOBEHbD.

6. YueOHO-MeTOANYECKOE 00ecTIeYeHHEe CAMOCTOATEIbHOM PadoThI 00y4aromuXcs

CamocrosarenbHass paboTa oOydaroUIMXCs MOApasfensercs Ha ayAuTOpPHYIO, KoTopas
MIPOUCXOJUT KaK BO BpEMs JIaDOpaTOPHBIX 3aHATHUH, TaK U Ha IUIAHOBBIX KOHCYJIbTALMSIX, M Ha
BHEAYJAUTOPHYIO, MPOMCXOJAIIYI0 BO BpeMs MOJATOTOBKM CTYAEHTAaMHM OTYETOB IO JIAOOpaTOPHBIM
3aHSTHUSM U BBIMOJIHEHUS JOMALTHUX 3a/IaHUM.

AynutopHas caMocTosiTelbHasi paboTa O0OydYaromMXCs IpearnoyiaraeT  IMPOXO0XKJIECHUE
TECTUPOBAHUS M0 KaXJAOMY pa3feny AUCHHUILIMHBL. TecThl BKIIOYAIOT TEOPETUUECKUE U MTPAKTUIECKHE
3aJlaHusl, OTBETHl HAa KOTOpble TPEOYIOT TINyOOKOro NOHMMAaHHUS H3Y4YEHHOIo MaTepuana. TecTsl
MOCTPOEHBI €IMHOOOPA3HO: K KaXXIOMY BOIMPOCY Mpeajaraercss YeThlpe BapuhaHTa OTBETOB, Cpelu
KOTOPBIX OJIMH WJIM HECKOJbKO MpaBWIbHBIX. OOpaboTka pe3yabTaTOB OCYIIECTBIACTCS IyTEM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJIbTaTOB C ATAJOHHBIMU U MPOTEKAET OUYeHb OBICTPO. MaKkcHMaIbHOE
KOJIMYECTBO OAJLTOB B K101 TeMe Kypca — 10.

BapHaHTLI TeMaTH4YeCKHUX TeCTOBBIX 3aJaHui 19 TEKYIIEro KOHTPOJIisA
XuMHu4yeckas TePpMOANMHAMHUKA

B tecrax mo Teme «Xumudeckas TEpPMOJAMHAMUKA». MEPBBIC MIECTh 3a/JlaHUN OIICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aim, a BOCBMOE, IEBITOE U JIECATOE 3aJaHusa — B 2 Oaa.

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

a) HCXOJHbIC PeareHThI
0) TPOIYKThI XUMHYECKOU PEaKIIHI



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 PEAKIIMOHHON CHUCTEMBbI IOBBIIIAETCS
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 N+ 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 1,=HI, AH = 26 K]I/Mo0b

6. Kakas u3 HanmMcaHHBIX HIDKE PEAKIMH OTBEYAeT TEIUIOTe OOpa3oBaHHs okcuia azora ( || ) B
CTaHJAPTHBIX YCIOBUAX?
a) 1/2N,+0=NO B) 1/2 N2+ 1/2 O, = NO
6) N+ 1/20,=NO r) NH;+5/20,=2NO +3H;0
7. Tlpu BocctanoBienuu 16r okcuaa menu( || ) mo peakuuu :
CUuO () + C (rpagumr) = CU (¢ + CO (y, mornorunocsd 22 /I TEMIOTHI.
DHTanbnus 00pa3oBaHUs OKCUAa MeaH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
8. Hmsa peakmuu  NiO oy + C (pagury = Ni  + CO (. Onpenenure BO3MOXXHOE HalpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHHS peaKlIUK IPU CTAaHAAPTHBIX YCIOBUAX U MpH Temieparype 627°C.

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

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

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

XuMnuueckass KUHETHKA

B Tecrax mo teme «XuWMHUeckas KUHETHKa». IEPBOE, BTOPOE, TPEThE, YETBEPTOC H IISITOE
3amaHusa oneHuBaroTca B 0,5 Oaiia; miecroe, ceAbMOE, BOCBMOE, AEBITOE U IecATOoe — B 1 Oami, a
OJIMHHAAIATOE — B 2,5 Oaja.



Tect Ne 1

1. 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) U3MEHEeHUE KOJIMYECTBA BEIECTBA PEareHTOB (WM MPOAYKTOB) PEaKIUM B €AMHUILY 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) Oe3pa3mMepHas BeJIM4rnHa

B) MOJIB C

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

a) OT MPUPOJIbI PEaruPyIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) 0T 00beMa peaklIMOHHOTO Cocyaa

5. CocrossHue  XHMHMYECKOTO  paBHOBeCHS  OOpaTUMBIX  IIPOLIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMH 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 =Kk[NOJ'[H.,0] 6)V =k[NH3][0;] B)V =k[NO]‘[H,0]°

KOJIMYCCTBCHHO

Kak 3anumercs BmpameHHe Il KOHCTAHTHI paBHOBecus peakiun 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 MOXHO CKa3aTh O PEaKINH, H300PKEHHOW Ha JJMarpaMMe 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) TpY TOBBIICHUH TEMIIEPATYPBI

B) MY MTOBBIIICHUH JIaBJICHUS



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

a) 1,2

0) 3.5

B) 5,0

PacrBopsI

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

Tect Nel

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

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

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

1) 106aBHUThH COSHYIO KUCIIOTY

2) 100aBHUTH IIETOYD

3) pa3zbaBuUThH pacTBOP BOMOM

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

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

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

1) wmacchl BemecTBa K Macce BOIbI

2) KOJM4YEeCTBA BEIECTBA K 00bEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

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

1) ruapokcua aMMOHUS

2) TUAPOKCHUJ Kaus

3) XJIOpUa KaabIIHs

4) MapraHIoBas KHCJI0Ta
9. U3BecTHO, 4TO BOJHBIE PAacCTBOPHI MHOTMX COJIEH MOTYT MMETH ILIEIOYHYIO WM KHUCIYIO Cpeny.
[IpuuuHoOii 3TOTO SABNIAETCA ...

1) osnexrponus coneit

2) JIUCTIPOITOPIIMOHUPOBAHKE COJIEH
3) THApaTHpOBaHHE COJICH

4) ruapoaus conei

10.3unauenne PH uncroit Bosst ipu 25°C cocraBisieT
11 2)7 3)0 4) 10



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

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

Tect Nel

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

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

3. Jlna Kakoro 3JEeKTPOIUTA MOPOT KOATYJISIUHN KOJUIOU/IA C IOJIOKUTEIFHO 3apsHKEHHOW YacTHIIEH
JOJI’KEeH OBITh HAUMEHBIIUM?
1)  xuopun Kanus
2) cynbdar Kanus
3) oprodocdar kanus

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

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

5. Ilpu B3aumopmeiictBuu 20 mu 0,001H nutpata ceunma (1) ¢ 10 mum 0,02H cynwsdara xanus
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 naBe konObI HaTUTO 10 SO MIT 307151 THIPOKCH A Kele3a. JIJisT TOro 4ToObI BBI3BATh KOATYIISIIIHIO
307151 ToTpeboBanoch 00aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xnopuaa xanus; B APYTyHO —
18,7 mun 0,001H pactBopa ¢ochara nHaTpus. BeruumcauTe mnOpoOr KOATyJSIUU KaxXJAO0TO
AIIEKTPOIIUTA.

OKHCAUTEIbHO-BOCCTAHOBHUTEIbHBIE mpoueccohl

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

Tecr Ne 1

1. OKHCIHUTENB — 3TO aTOM, MOJIEKYJIa WIIA HOH, KOTOPBIH ...
1) yBenMuHMBAET CBOKO CTEIICHb OKUCICHUS
2) TPHUHUMAET SJIEKTPOHBI
3) oTmaeT CBOM 3JICKTPOHBI
2. TIporiecec BOCCTaHOBICHUS MMEET MECTO B CIyYae, KOrja ...
1) HelTpajbHbBIE aTOMBI IPEBPAIIAIOTCS B HOJI0KUTEIBHO-3aPSKEHHBIE HOHBI
2) TOJIOXKUTEIBbHBIN 3apsi/] NOHA 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 kanus B OBP, npoTekaroniux B KUCJION cpelie, BOCCTAaHABIUBAETCA J10 ...
1)  xarnona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcupaa maprania (1) MnO
7. B peakuum, npotekaromieii mo cxeme Cr,Sz; + KNO3 =2 K,CrO4 + K;SO4 + NO okuciieHuo
MTOJIBEPTarOTCSI CICAYIONTUE SJICMCHTHI ...
1) asormcepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma k03 PHUIMEHTOB B peaKInu, MPUBEICHHON B Boripoce Ne 7 paBHa ...

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

3J1€KTpOXI/IMI/I'-IeCKI/Ie CHUCTEMBI

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

Tect Nel
1. DaexTpoaHBIN MOTEHIMAN ONIPEAETSIOT 110 YPABHEHHIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanmueckoro siaemeHta MQIMgSO,||CuSO,|Cu mpu craHmapTHBIX
YCIIOBUSIX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpoaykThl 00pa3yroTcsi Ha KaToJIe MPH JIEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) xucnopon
4. Ykaxute cyMMy KO3 GHUIIMEHTOB B YpaBHCHHUH dJICKTpoin3a 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 IpHU 3JIEKTPOsM3e 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,
HPOTEKAIOUICH MPH AIEKTPOXUMHYECKONH KOPpO3uH raimbBaHonapbsl Zn|Mg B CEpHOKHCION
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 COOTBETCTBYIOIEMY pa3jieily ¢ MpopaboTKoN Marepuana; opOpMIICHHS OTYETOB IO
71a00PaTOPHBIM padOTaM U BBIMOJTHCHUS JOMAITHUX 3a/IaHUH.

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

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

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

3amaga Nel

Hus peakumn CHy ) + COy (np = 2 CO () + 2 H, () ompenennre BO3MOKHOE HalpaBlICHHE
CaMOITPOU3BOJIBHOTO TE€UYEHHUS PEAKIIMU NIPU CTAaHAAPTHBIX yCIOBHUAX M npu Temneparype T = 927 °c,
€cli TeIrI0BOM 3((eKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEISAETCS
WIA TIOTJIOUIAETCS PHEpPrus B XOJ€ peakuuu; O0) NPUUYMHY HAWJIEHHOTO HW3MEHEHHs SHTPOIHUU.
PaccunraiiTe TemnepaTypy Hadana peakyH.

3amaga Ne2

Beraucnure temnoBoit addext peakunn: CaCs ) + 2 HoOry = Ca(OH); () + CoHos (1), momb3ysics
CTaHJAPTHBIMHU TEIUIOTAMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEIIOTHI BBIICIUTCS UIIH
MOTJIOTHTCS TipU oOpazoBaruu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKHMM  YpaBHEHHSIM  paccuMTaiTe  TemIoBOM  3PQexT  peaxiuu:
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 nomamnem 3amanuu no teme «XuUMHYECKas KMHETHKa»: MepBas 3ajada oleHuBaerca 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 mone/n, [COJ= 0,8 Mosb/1. Bo ckoabko pa3 H3MEHUTCS
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 KOJINYECTBO BEILECTBA BCTYNAET B peakuuio 3a 20MUH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYMHUT B PEAKIHIO IMpU
temnepatype 200 °C, ecin TeMITepaTypHbIH KOA()(PHUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoiIbko
pa3 U3MEHUTCS MPU ITOM CKOPOCTh peakiuu?
3agaya Ne3
Haiinure HavanbHble KOHIIEHTPALIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), eciiu paBHOBECHBIE KOHLIEHTPALUU PEATUPYIOIHMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.
3amaua Ned
Hus peaknuonnoi cucremsl: CO y + HyO oy = CO2 (y + Hy () HavanbHbIE KOHLEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 monb/n. OnpenenuTte KOHIICHTPAIIUN BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBEcCHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHIIEHTpALlUU PEareHTOB KOHCTAHThI PABHOBECHUS CICAYIOIINX PEaKIIHA:
Nz(r) +3 Hz(r) =2 NH3(T), AH =-922 x]JIx;
COz(r) +C (1) = 2 CO(F), AH =+160,5 xJIx;
CO(F) + HzO(r) =CO, @ t Hz(r), AH =-41,1 kI x.
VYkaxuTe HanpaBiICHUE CMEIICHUSI XUMUUECKOTO PABHOBECHS STUX PEAKIIMA: a) IPHU MOHMKEHUH
TEMIIEPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPHU TMOBBIINICHWU [aBICHUS, €CIM TeMIleparypa
MMOCTOSIHHA.

Jlomamnee 3aganue Ne 3
no reme «PacTrBopb»

B nomammnem 3amanum mo Teme «PacTBophI»: TiepBasi, BTOpas, TpPeThsi M MATas 3agadd
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) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISLILHOCTB; T') TUTP; 1) MOJBHYIO JIOJIO BEIIECTBA B PaCTBOPE.

3agaya Ne2

3akoHUNTE MOJICKYJIIPHBIE W  HAIIMIOHUTE COKPAIICHHBIC HWOHHBIC YPAaBHCHUA peaKHI/II\/’I
B3aMMOJICHCTBUS 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: NaSiOs. Cu(NOs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
Win=> 7) UMEIOT pacTBOPBI ITUX COJIEH?

3amaua Ne6

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

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

B nomamaem 3amanmu 1mo TeMe «OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIC IPOILIECCHI»: IepBas
3a/ava orieHuBaetcs B 1,5 6anna; Bropas — B 2,5 6amia; Tpetbst — B 1 6ait.

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

VYKaxuTe TUN KaXXI0H peaklvu.

PaccuuTaiiTe 3JEKTPOJIBMXKYIIYIO CHIY U OINPEACIUTE HAMpaBICHUE CaMOIPOU3BOJIBHOTO
MPOTEKaHMs TEPBOM PEAKIMU TPU CTAHIAPTHBIX YCIOBHSIX, HCIIOJB3YS 3HAUYCHHUS OKHCIHTEIBHO-
BOCCTAaHOBUTEJBHBIX ITOTEHIIHAIIOB:

HJ + H3POs — J, + H3PO3; + H,O

HNO, — HNOs; + NO + H,0

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

NH;ReO, + H, — Re + 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-BoccTaHOBUTEMbHBIE mapel: KNO;, KNOjz; u Pb(NOs),;, PbO..
[Tonp3ysich TaOMUICH CTAaHIAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIIHAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakunud B ykazanHoi cpeme (HNO;3). Paccuwmraiite 3HaueHHe
BJIEKTPOJBUKYILEH CHIIbI PEAKIUH.

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 YpPAaBHEHUS SJEKTPOAHBIX TMPOIECCOB U  MOJEKYJISPHOE

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

[IpuHSAB MOTEHIMAI aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUMUTANTE KOHICHTPAIIUIO
KaTHOHOB MeTajllla B KAaTOIHOM pactBope, npu kotopoid IJIC ralbBaHHMYECKOrO »BJIEMEHTa
ymensiutes Ha 0,02B.



3amaga Ne2
IIpuBenure

CXCMBI

JJIEKTPOJHBIX IIPOLECCOB M  MOJIEKYJISIPHBIE YPaBHEHUs PEAKLMM,

MPOTEKAIOIINX MPH AJIEKTPOXUMUYECKON Koppo3uu ranbBanomapsl Co/Ni: a) B kucimoii cpezae; 6) BO

BJIA’JKHOM BO3YXC.

OmnpenenuTe yObUTb MacChl aHOAA MPH KOPPO3UHM B KHCJIOH cpeae 3a 20 MUH, €ClIM CKOPOCTb
koppo3uu cocraBuia 0,01 r/y.

3amaga Ne3

CocraBbTe 3JIEKTPOHHO-UOHHBIE YPAaBHEHUS AJIEKTPOJHBIX MPOLECCOB (aHOJ WHEPTHBIA) H
MOJIEKYJIIPHOE YPABHEHUE PEAKIUU, IPOUCXOIAILEH TP SJIEKTPOIIH3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOqy,

Bbruuciure QakTHuecKoe KOJIMYECTBO METaula, MOJYYCHHOTO Ha KaTojie IPH SJICKTPOIIU3e
Co(NO3)2, ecitu 3JIeKTpOIIH3 MIPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia 1o Toky coctaBui 85%.
VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIICHHS BBIX0JIa METAJIJIA [0 CPABHEHUIO C PACUCTHBIM.

BapuaHT 10MalHeil KOHTPOJIBHOI PadoThI

BAPUAHT Ne 1

CUCTEMA IJIECMCHTOB
CTPOCHHUEC aTOMA

TEMA 3AJJAHHUE
3aganme 1. OKOHYAHHE DIIEKTPOHHOH (OPMYIBI ....65°6p . YVkakuTe
MOJIOXKCHHE D3JIEMEHTa B TICPUOJUYECKOM CHCTEME: MEepUoJl, TpYIILY,
Tema 1. HOATPYIIY, Ha3BaTh deMeHT. COCTaBbTE AIIEKTPOHHYIO (GOPMYITY aToMa
Mepuoanyeckasn DIIEMEHTA. YKaXHUTE 3JCKTPOHHOE CEMEWCTBO, METaul MIU HEMETalll.

CocraBpTe  3JEKTpOHHO-Tpaduyeckyro  Gopmyny aus
AIIEKTPOHOB B HOPMAJILHOM COCTOSIHUH.
3aganue 2. VYka3aTb Bce KBaHTOBbIE 4YHCJA JUISI DJIEKTPOHOB,
OTBEUAOIINX CIICAYIONIEH YIIeKTPOHHOMN dopmyite 5p°

YKa3aHHBIX

Tema 2.
KuciorHo-ocHOBHEIE
CBOJCTBA BelIECTB

3aganue. CocTaBbTe YpaBHEHUs peakLUii, IPU OMOIIHU KOTOPHIX MOKHO
OCYILIECTBUTD CJIECAYIOLINE TPEBPAILICHHS
Zn — ZnO — ZnCl, — Zn(OH),—>Nay[Zn(OH)4]

3apanue 1. [{na peakuun FesOyk) + Hyr = 3Fe0y + H.O ompenenure
BO3MO)KHOE HAIpaBJICHWE CAaMOIPOM3BOJIFHOTO TEYECHUSI PEaKUUH TpU
CTaHJAPTHBIX YCIOBUAX M IpH Temmeparype t =1227°C, ecim TeruioBoii

Tema 3. 3(hexT 10 3a1aHHOM TeMrepaTypbl He U3MEHHTCS.
Xumuueckasi Vxkaxure: a) BBIICIACTCS WIA TOMIONMIACTCS SHEPTUsl B XOJE PEaKIuu; O)
TePMOAMHAMMKA IPUYMHY HAWJIEHHOIO M3MEHEHMs SHTpOIMU. Paccunraite temmeparypy, Hpu
KOTOPO YCTaHABJIMBACTCS PABHOBECHE 1 TIPOUCXOIUT CMeHa 3Haka AG.
3aganue 2. Bormcimire TeroBoit dddexr peaxtmm 3FesOsxy + 8Alk) =
4A1 Oz + 9Fex), MONMb3ysch CTAHAAPTHBIMH SHTAIBIUAME OOpa30BaHMS
pearupyronux BermecTB (mpuwioxkenue 3). CKOMbKO TEIIOTHI  BBIIETUTCS
(mornoTHTCs) MpY 00pa30BaHUH BelliecTBa Fe B komdectse 56 17
3aganme 1. TemmeparypHblii KodpduuueHT peakiuu paseH 2,5. Kak
Tema 4. M3MEHUTCSI CKOPOCTh PEaKIUu: a) MpHU MOBBIIIEHUU TemrepaTypsl oT 60
XuMnueckas 1o 100°C; 6) npu oxJaxkaeHUH peakinoHHou cmecu oT 50 o 30°C?
KHHETUKA U 3aganme 2. [lnsa oopatumoit peakimu Fe3Ouk) + Hypy = 3FeO) + HOr
XMMHYeCcKoe 3aIUIINTE BhIpaXKeHUE KOHCTaHThI paBHOBecus: AHC, kJlx =+ 69,8.
paBHOBecHe [TpemmoxxuTe crmocoObl yBEeNWYSHNsT KOHIIEHTPAIIUH ITPOYKTOB PEAKIIHH.

Tema S. PacTBopbl

3ananue 1. B 180 mut Bogsr pactBopero 20 r cynbdaTa MapraHiia.
[Tomyuuncs pactBop rwioTHOCcThIO 1,101 /M. Beraucnure MonspHyto,
HOPMaJIbHYIO, MOJISUIbHYIO KOHIIEHTPAIMK U MacCOBYIO JOJIO
pPacTBOPEHHOI'O BEUIECTBA.
3ananme 2. CocTaBbTE MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE
YpaBHEHUs peaklvii B3aUMOJEHCTBHS B paCTBOpPaxX MEXKIY:

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




NH,OH u MnC|2; H,SO4 n Ba(OH)z
3aganue 3. CocTaBbT€ MOHHO-MOJIEKYJSIDHBIE U MOJEKYJSPHBIE
ypaBuenus ruapoausa cojeir NaySiOs, ShCls, Rb,SO,4. Kakoe 3naucHme
pH (>7, <7) uMeroT pacTBOPHI 3TUX COJICH?

Tema 6.
OKHCINTETBbHO-
BOCCTAaHOBHTEJIbHBIE
CBOiicTBa BelECTB

3apanue. MeTo10M AJIEKTPOHHOTO OanaHca moaoepure KodppuimeHTsl B
YPaBHEHUSX, YKAKUTE OKUCIUTENb U BOCCTAHOBUTEIb, HATUIIIUTE
AJICKTPOHHBIC YPABHEHHS IIPOLIECCOB OKMCIICHUSI K BOCCTAHOBJICHUS
H3;PO3; + KMnO,4 + H,SO,4 = H3PO,4 + MnSO4 + KSO4 + HO

CuS0O4 + H3PO, + H,O = CuH + H3PO4 + H,SO,

Tema 7.
DJIeKTPOXMMHUYECKHE
CHCTEMBbI

3aganue 1. /[yt raibBaHUYECKOTO 3JIEMEHTa, 00pa30BaHHOTO
IUTACTUHAMU U3 METAIIJIOB

Zn u Ag, NOrpyXeHHBIX B PaCTBOPBI UX COJIEN C KOHIIEHTpAIUEN HOHOB
METaJIJIOB

A™ =0,01u B™ =0,05

1) cocraBbTE CXEMY rajibBAHUYECKOTO DJICMEHTA;

2) HaIUIIUTE YPaBHEHUs 3JICKTPOIHBIX MPOIECCOB M TOKOOOpa3yromiei
peaxiuu;

3) paccuMTalTe MEKTPOIBIIKYIIYIO CHITY FaJIbBAHUUECKOTO DJICMEHTA.
3aganue 2. CocTtaBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOIECCOB (aHO
MHEPTHBIN) U MOJIEKYJIIPHOE YPaBHEHUE PEAKIMH, IPOXOIALIEH TpU
AIIEKTPOJIN3E paciliiaBa WK pacTBopa 3nekTpoiuta paciuiaB CaCly |
Bbruncnure Maccy MeTasuia BbIICTUBLIETOCs HA KaTOAE, €CIU
AIEKTPOJIN3 MPOBOAMIIM TTpH cuiie Toka A =10,0. B TeueHHne BpeMeHu = 2,5
4.Beixonx Merayia o Toky Bt cocraBun  98%.

3aganue 3. CocTtaBbTe ypaBHEHUS JIEKTPOIHBIX MPOIIECCOB U
MOJIEKYJISIPHOE YPaBHEHHME PEAKIUH, IPOTEKAIOIIEH TPH
AIIEKTPOXUMHUYECKON KOppo3uu raipBanonapel: Pb - Sn

a) B KUCIIOM cpefie;

0) B aTMocepe BIaXHOTO BO3yXa.

oo wdE
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KOHTpOJ’IbHLIe BOIIPOCHI IO TEMaM

KOHTpOJ’IbHLIe BOIIPOCHI IO TEME «XuMuueckas TEPMOAUHAMHUKA»

OCHOBBI XMMHUYECKOI TEPMOJIMHAMUKHU: TOHSITHE CUCTEMBI, BU/IbI CUCTEM.
TepmoauHaMudeckre napaMeTpsl U QYHKIIUU COCTOSTHUS CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

[TepBbIii 3aKOH TEPMOAMHAMUKY (BBIBOJ).

OHTaIbIMs KaK (QYHKIUS COCTOSIHUSI CUCTEMBl. DHTAJIbINSA 00pa30BaHUs BELIECTBA.
TennoBoit 3¢ddexr xumuyeckoit peakuuu. DakTopsl, BIMAOLIME HA TemIoBoi 3ddekt

XUMHYECKOW PEaKIUH.

Tepmoxumust. 3akoH ['ecca.
CrnencrBus u3 3akoHa ['ecca.
OHTponUs Kak (PyHKIHS COCTOSIHUS CUCTEMBI.

0. Bropoii 3aK0OH TepPMOAMHAMUKH.
1. Tperuii 3aK0OH TePMOIUHAMHKH.

2. DOmueprus ['nb6ca.

3. HaHpaBHCHI/IC CaMOIIPOU3BOJIBHOI'O IMPOTCKAHUA XUMHWYCCKUX peaKuHﬁ.

KOHTpOJILHbIe BOIIPOCHI IO TEME «XHMHYeCKAsA KHHETHKA»

XuMunyeckast KnHeTuka. CKOpoCTh XMMUYECKOM pEaKLMy U METO/IBI €€ PETYJINPOBAHMSI.
BrusiHrEe KOHIIEHTpAIMK Ha CKOPOCTh XUMHYECKOW peaKIiy (3aKOH JCHCTBYIOIINX Macce).
Bnusiaue Temnepatypsl Ha CKOPOCTh XuMHuueckoi peakuuu. [Ipasuno Baut — F'odda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHuyca.
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10.
11.
12.

13.
14.
15.
16.
17.

RBR O NN E

0.
1.
12.
13.

DHeprus akTUBalMKU. Y paBHEHHE AppeHuyca.

Teopus nepexoJHOro KoMIUIEKca. DHEpreTuYecKas AuarpamMmma.
Kpuas Maxkcsenna — bonbiimana. DHepreTuueckuii 6apnep.
Karanutnueckue cucremsl.

Bnusnaue kaTtanu3aropa Ha CKOPOCTbh XUMHYECKOM pEaKIMHU.
I'OMOreHHBIN U reTepOreHHbIN KaTalnus.

KonebarenbHble peakiuu.

Xumnueckoe paBHoBecue. OOpaTuMblie 1 HEOOpPATUMBIE PEAKIINH.
KoHcTaHTa XMMHUYECKOrO paBHOBECHS.

Cwmenienue xumudeckoro pasHoBecus. [Tpunuun Jle—Illatense.
BnusiHue KoHIIEHTpanuy, JaBiIeHUs U TEMIIEPATYPHI.

@da30BbIE PABHOBECHUSI.

®a30Bble AUMArpaMMbl JJIs1 OJTHOKOMIIOHEHTHBIX CUCTEM.

KOHTpOJ’[LHbIe BOIIPOCHI IO TEME «PaCTBOPLI»

ITonsTue pactBopa. PactBopuMocTs BemiecTBa. PactBopumMocTs rasa.

PactBopbrl. CnocoObl BbIpak€HHsI KOHIEHTpPALMU pPAacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTpAIYs, MOJISIPHAS] KOHIICHTPAIIMS SKBUBAJICHTA, MOJIbHAS JOJIs, TUTD).

Konnurarushble cBoiicTBa pacTBOpoB. MaeanbHblil pacTBOp.

3akonsl Payns: I (ToHomeTpuyeckuii) u 11 (30yTHOCKONTMYECKHAN U KPHOCKOITUICCKHA ).

OcMmoc. Ocmotnueckoe napieHrne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BELIECTB.

Honnasi Teopusi KUCIOT U OCHOBaHUN AppeHuyca. OCHOBHBIC MOHSATHUS U TMOJIOKEHUS TEOPUU
Appenuyca.

Jucconuanusi KUCIOT, OCHOBAaHWMW W COJIH C TOYKM 3pEHUsS HOHHOW Teopuu AppeHuyca
(mpumepsI).

Crenens auccoruanyiu. CUIBHBIEC U CIa0bIe AIEKTPOJIUTHI.

Hucconmarus cinadbix a5ekTponuToB. KoHcTanTa quccoruanuu.

3akoH pa3basnenus OcTBaib/a.

Peakiiuu noHHOro 0OMeHa MEXy SJEKTPOJIUTAMH (HA TPUMEpPEe Peakiuii oOpa3oBaHus c1aboro
AJIEKTPOJINTA, OCAJIKa U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

HNonHnoe npousBenenue Boibl. BonopoIHbIN U THIPOKCUIIBHBIN MOKa3aTeu.

I'mpponus comeit. Tunel ruApoIn3a CoNe.

KonuyecTBeHHbIE XapaKTEPUCTUKH MPOLECCa THIPOIIN3a.

®DakTOpPHI, BIUSAIONINE HA MTPOIIECC TUIPOITU3A.

KOHTpOJII)HbIe BOIIPOCHI IO TEME «I[ncnepcmﬂe CUCTEMBI»

I'ereporennsie cMecH. JlucnepcHbIe CHUCTEMBI.
Hucnepcnocts. Knaccudukanum qucrepeHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TM0POOHBIE KOIOUIBI.
Crioco6bI nostyueHust KOJTOUTHBIX PACTBOPOB.

CTpoeHue KOJIOUIHBIX YaCTHII.

IIpaBuno ®dasguca — Ileckosa.

Y CTOHYMBOCTh KOJUTOUAHBIX cucTeM. CTaOnuIn3aTopshl.
Koarynsiust mnoduiabHbIX ¥ TMO0()OOHBIX KOJUIOUIOB.
CenuMeHTanusa KOJIJIONUIO0B.

Koarynsuust KoJuIOUIHBIX paCTBOPOB JIEKTPOIUTAMH.
[Tpasuio lynbie — Napau. Koarynupyromas cnocoOHOCTb.
OnTuyeckue cBONCTBA KOJJIOUIHBIX PaCTBOPOB.
DJIEKTPUUYECKUE CBOMCTBA KOJJIOMAHBIX PACTBOPOB.



cONo G~ wWNE

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

KoHTposbHbIe BONPOCHI 0 TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
PO ECCHI»

OCHOBHBIE TOHATHUSI TEOPUU OKUCTUTEIHLHO-BOCCTAHOBUTEIIbHBIX PEAKITUI.
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»

DneKkTpoxXuMHIecKkrne cuctembl. Kimaccudukarus 31eKTpOXUMHUIECKUX MTPOIIECCOB.
DIIEKTPOXUMUYECKHE MTPOLIECCHI, TPOTEKAOIINE HA TPAHULIE Pa3/iena «MEeTal — pacTBOP».
[ManpBanmveckmii anemenT Jlanuams — Skoowu.

DIIEKTPOABUKYILASA CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.

N3mepenne HIEKTPOIHBIX MOTEHIIMANOB. PsAll CTaHAAPTHBIX 3JIEKTPOJIHBIX MOTEHIIUAIOB.
CBoiicTBa METAJIOB B COOTBETCTBUU C UX MOJ0KEHUEM B PsAly HAIPSHKCHUIA.

VYpasuenue HepHcra.

DJIEKTPOJIN3 PaCcIUIaBOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

O0benunenHbli 3akoH Papazest. Beixo o Toky.

Kopposus metannos. Knaccudukaiys KOppo3MOHHBIX MTPOLIECCOB.

XuMuyeckasi Koppo3usi.

DIIEKTPOXUMUYECKAsE KOppo3usa. AHOJHOE OKHCIEHHE MeTallla U KaTOJAHOE BOCCTAHOBJICHUE
OKHCJIUTENS.

[Tpumepsl KOPPO3UU B KUCTION cpejie M aTMOCHEPHON KOPPO3UH.

CKopocTh KOppO3UH.

3aimuTa METaIoB OT KOPPO3HH.

3amuTHBIC TOKPHITHSL.

DIEKTPOXUMHUYECKHE CIIOCOOBI 3aIIUThl OT KOPPO3UU METAILIOB.

XUMUYECKUE UCTOYHUKHU TOKA. ['aTbBAHUYECKUH JIEMEHT.

XHUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYJISTOPHI.

XUMHYECKUE UCTOUHUKH TOKA. TOIIMBHBIE JIEMEHTHI.

1. OneHouHble cpeacrea AJsl IPpOBEACHUA l'[pOMe)KyTO‘-lHOﬁ aTTeCTalluu
HpOMC)KYTOqHaﬂ aTrTecranus nUMECT OCIJIBIO OMpCACIINTDb CTCIICHb JOCTHIXXCHUA

3aIlJTAaHUPOBAHHEBIX PE3YJIbTATOB O6y‘—IeHI/I$I 10 JUCHUIIIIMHE 3a onpeﬂeneHHmﬁ nepuon 06yquI/I$I.

a) Ilnanupyemble pe3yabTarTbl O0y4YeHHs] M OICHOYHBbIE CPEACTBAa /ISl TNPOBEACHUS

NMPOMEKYTOYHOM aTTeCTANMU:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-1

CIIOCOOHOCTBIO TIPEICTABNIATH aJCKBATHYIO COBPEMEHHOMY YPOBHIO 3HAHUN HAYYHYIO KapTHHY MHPA Ha OCHOBE 3HAHUS OCHOBHBIX ITOJIOKCHHIA, 3aKOHOB U
METOJIOB €CTECTBEHHBIX HAYK U MAaTEMaTHKU

3HaThb

- OCHOBHBIE XMMHYECKHE ITOHITHA,
[MOJI0KEHHUS U 3aKOHBI,

- COBPEMECHHEIC HaIpaBJICHUS
Pa3BUTHSI HAYYHBIX TCOPHIA;

- METOJBI  TEOPETHYECKOTO |
9KCIIEPUMEHTAJILHOTO MCCIICI0BaAHMUS
B 00J1aCTH XUMUH

Hepeuenb meopemu4ecKux 6onpocoe K zauemy:

16.
17.

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

OCHOBBI XMMHUYECKOM TEPMOJMHAMMKHU: CHCTEMA, TEPMOAMHAMUYECKHE IapaMeTpPhl
CUCTEMBI, PYHKIIMH COCTOSIHUS CUCTEMBI. [IepBbIil 3aKOH TEPMOIMHAMUKHY.

DHepreTuka XMuMUYECKUX ITPOLIECCOB.

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

OHtponus. YpaBHeHue bonbiimana. Bropoii u TpeTuii 3aKk0Hbl TEPMOAMHAMUKH.

Oneprus ['m66ca. HanpapiieHUs: XUMHUECKUX TIPOIIECCOB.

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

CKOpOCTh peakliui U METOAbI €€ PEryJIUpPOBAHMUSL.

Bnustaue Temriepatypsl Ha CKOpocTh peakuuu. [Ipasmino Bant-I'odda.

DHeprus akTUBalMu. AKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHUE AppeHuyca.

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

. KaranuzaTopsl 1 kaTanuTHueCcKHe CUCTEMBI. | eTepOreHHbIN KaTalus.

. XuMu4ecKoe paBHoBecHe. KOHCTaHTa XMMUYECKOTO PaBHOBECHSL.

. Cmemenne xumuueckoro pasHosecus. [Ipunnun Jle llarense.

. PactBopb1. CriocOOBI BhIpaXEHUsI KOHIIEHTPAIIUU PACTBOPOB.

. PactBOpHI 3nekTponuToB. CTeNeHb U KOHCTaHTa JEKTPOJIUTUUECKOW TUCCOIMAMU. 3aKOH

pazbaBnenust OcTBaIbaA.

Jucconumarus KUCIOT, OCHOBaHHM, coleil. AM(OTEpHBIE AIEKTPOIIUTHI.

PactBopumocTs. IlpousBeneHue pacTBOpUMOCTH. YCJIOBHE OOpa3OBaHMsI M PACTBOPEHUS
OCaJIKOB.

Huccounanusa Boasl. MoHHOE npousBeneHne Boasl. pH.

I'maponus coneil. CTeneHb U KOHCTaHTA THIPOIU3a.

Hucnepcusie cuctemsl. Knaccudukanus. Jlnopunsubie u 110(hoOHbIE KOITOUIBI.

CtpoeHne KOJTOUIHBIX YacTHULl.

Koarynsiiust KoJuIouHbIX pacTBOPOB.

OKHUCINUTEIBHO-BOCCTAHOBUTENIbHBIE CBOMcTBa BemiecTB. Kiaccupukanus OKHCIUTENBHO-
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AJIEMEHT OueHouHbIe CpeiCcTBa
oOyueHus
KOMIIETEHINH
BOCCTAaHOBUTEJIbHBIX PEAKIUH.
24. DNeKTpOXUMUYECKUE CUCTeMBI. 3aKkoHbl Dapajes. DIEKTPOTHBIN MOTCHIIHA.
25. N'anpbBarnYeckmii aemMenT [anuais Axkoou.
26. DIEKTPOXUMUYECKUE CHCTEMBI: SJICKTPOIHN3 paciuiaBoB. [IpuMeHeHHe IeKTpon3a.
27. DnexkTposn3. AHOJIHBIN M KaTOJHBIN MPOIECCHI MPU AIEKTPOIU3e pacTBOpoB. [Ipumenenue
AJEKTPOJIU3A.
28. Kopposus. Buasl koppo3un. CriocoObl 3a1IUTH METAJNIOB OT KOPPO3UH.
YMethb - pemiaTh ~ pacyeTHble  3aJauM Ilpumepnvle npakmuueckue 3a0anus 01a 3auema:
MIPUMEHUTENHHO K Marepuany 1. Hanmcarb 5JeKTpOHHBIE YypaBHEHHUS OJIIEKTPOJHBIX IPOIECCOB, YpPaBHEHHE CYyMMAapHOM
MIPOrpamMmBl; TOKOOOpa3yromel peaknuu, BeIMUCIUThL DJ[C rallbBAHMYECKOTO AJIEMEHTa, €CIM KOHIICHTPAIUU
- IPOTHO3UPOBATh BO3MOXKHOCTH | MOHOB METAJIJIOB PaBHBbI: [AI3+]=0,001 MOJIB/I, [C02+]=0,1 MOJIB/J1.
MIPOTEKAHUS CaMOTIPOU3BOJIBHBIX 2. Hanmcath MOHHBIC M MOJICKYJISIPHBIC YpaBHeHUS peakuuid ruaposmsa coneit: KsPOy4, NaySOy,
MPOIIECCOB B paznuyHbix | ZNCl,.

XUMHNYCCKHUX CUCTEMAX

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

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

5. CocTaBbTe YpaBHEHHS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIAIN:

K>Cry,07 + FeSO,4 + H,SO4 — , KMnOy4 + NaySO3 + HoO —.

6. Hamucath SJ€KTpOHHBIC YpaBHEHHUS JJICKTPOJHBIX IPOIECCOB, YpaBHEHHWE CyMMapHOU
TOKOOOpa3yromeit peakiuu, BeIYUCIUTh DJ[C ranbBaHHYECKOro 3JEMEHTa, €CIU KOHIIEHTPAIUH
MOHOB METAJJIOB PABHBI: [Mn2+]:0,01 MOJIB/I, [Au3+]=0,1 MOJIB/JI.

7. 3aKOHYUTH YpaBHEHHsI peaKlUii, HAMMKMCAB UX B MOJIEKYJISPHOU U MOHHOM opmax:

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

8. HammcaTh ypaBHEHUS peakluii THIPOJIN3a B MOJIEKYJIIpHOM U HOoHHOM Buje: Aly(SO,)3, KCI,
Na,SOs.

9. HamucaTth SJEKTpPOHHBIE YpPaBHEHHUS OJIEKTPOJIHBIX MPOIECCOB, ypaBHEHHWE CyMMapHOU
TOKOOOpa3yromel peaknuu, BeIMUCIUTL DJ[C TralbBAHMYECKOTO JJIEMEHTA, €CIM KOHIICHTPAIUN
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. Hammcare »JIE€KTpOHHBIE ypaBHEHHMS JJIEKTPOJIHBIX NPOLECCOB, YPaBHEHHE CYMMAapHOMN




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 PEAKIIHi, HATUCAB UX B MOJICKYJISIPHOM U HOHHOM BHUJIE:
MnS + H,SO, —, Fe(OH)3; + NaOH —, NH4C1 + KOH —.

13. Onpenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTB Iporekanus peakuuu CaOy + 2 Cyo =
= CaC; () + CO(, AH; = 460 /I npu cranaapTHEIX ycaoBusix. Paccuuraiite Temneparypy Hadana
peakiuu, ecimu  S(Ca0)=38 Jhx/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 Ipotekanus peakuuu 2 Cly ¢y + 2 HoO(p
=4 HCly + Oz (1, AH; = 115,6 x/I)x npu cTaHmapTHBIX ycioBusx. Paccuuraiite Temmeparypy
nauana peakuuu, ecian S(Cl)=223 Jix/mons K; S(H,0)=189 JIxx/mons-K; S(HCI)= 187 I:x/moins-K;
S(02)=205 JTxx/monbK.

16. Harucatpb ypaBHEHHsI peakiliii ruaposin3a 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 mo ypaBHeHuto Hy o + I oy = 2 Hly). Havanbnas
KOHLEeHTpauusi Bojxopoaa 2,1 monb/n, noga 1,5 monw/n. Bo ckoiabko pa3 M3MEHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bonopoxna?

19. B 640 mu Boasl pactBoprmiin 160 1 xmmopuna xenesa (I11). ImoTHOCTh mOTydeHHOTO pacTBOpa
1,032 r/mi. Paccumraiite: o(FeClz); Cy; Cox; Crm; N(FeCls) u N (H20); T.

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

21. Peakuus uner no ypasHeHuto: 2 Hy ) + Sy ) = 2 HyS). HauanbHas koHUEHTpamus
BOJIOpOJIa 2 MOJIB/1, cepsl 1,5 Momb/n. Onpenenute Bo CKOJIBKO pa3 U3MEHUTCS CKOPOCTh PEaKIuu K
MOMEHTY, Korjaa npopearupyet 0,7 Moib/1 Bogopoaa?

22. Onpenenure TEPMOAMHAMUYECKYIO BO3ZMOXKHOCTb NMPOTEKaHUs peakuuu 2 ZNnS (o + 3 Oy =
=2 7Zn0 ) + 2 SO; (1), 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. HauasipHble KOHLIEHTPAIlMM UCXOHBIX BewecTB B peakuuu: 2 SO ) + Oy () = 2 SO3 () OblH
pasusbl 1,8 Monb/n SO; 1 2,4 Moab/1 Oz. Bo CKOJIBKO pa3 M3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,
koraa npopearupyet 0,8 monw/1 SO,?

24. B pactBope optodochopnoit kuciaorel maccor 1200 r m mnotHocThiO 1,153 /M

coaepxutcs 312 r H3PO,. Paccunraiite: o(H3PO,); Cy; Cox; Cmy N(H3PO4) 1 N (H20); T.

Bnaners

- HaBbIKAMH MTPUMEHCHHS OCHOBHBIX
XUMHAYECKUX 3aKOHOB B
npodeccCHnOHATEHOM JIeATEIIEHOCTH,

- NPaKTUYCCKUMHU HaBBIKAMU
TEOPETUYCCKOTO u
AKCIEPUMEHTAIBHOTO UCCIICIOBAHUS
B 00JIaCTH XUMUHU

1. Jlnsa peakumu CHy ) + CO; ) =2 CO () + 2 Hy (1) onpeniennTe BO3MOXKHOE HAITPABICHUE
CaMOIIPOU3BOJILHOTO TEUYEHHS peaklUWy NpU CTAaHIAPTHBIX YCIOBUSAX WM TpH  Temmepatype T
=927°C, eciu TemwoBoit H3pPEKT Peakiuy 10 3aJaHHOI TEMIIEPATyPbl HE H3MEHUTCS. YKaXUTE: a)
BBIJICTISICTCSl WJIM TOTJIOUIAETCS DHEPrusi B XOJA€ peakiuu; 0) MPUYMHY HAWJEHHOTO W3MEHEHUS
sHTponuu. Paccunraiite Temneparypy Hadasaa peakLuu.

2. Boipa3ute uepe3 KOHIEHTPALMU PEareHTOB KOHCTAaHThl PABHOBECHUS CIEAYIOLIUX peaKlui
Nowy + 3 Howy = 2 NH3py, AH = -92,2 xJx. YkaxuTe HanpapieHHE CMEIIEHHS XMMHUYECKOTO
paBHOBECHSI STUX PEaKUUi: a) MPH MOHUKEHUU TEMIEPaTyphl, €CIH JaBJICHHE MMOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpAaTypa MOCTOSHHA.

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

4. Kakue w3 crneayromux coneil moxasepratorcs ruaponusy: NapSiOz. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpPaBHEHHUS THUIPOJM3a COOTBETCTBYIOMHUX cosiell. 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] MOJTYYEHHOIO 30/ W HalMIIUTE
(bopMyTy €ero MUIIEIUIBI.

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

7. TlpuBeauTe cxeMbl 3JEKTPOJHBIX MPOLECCOB M MOJEKYJSpPHbIE YPAaBHEHUS PpPEaKIIUid,
NPOTEKAIOIIMX TPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXXHOM Bozayxe. Ompenenute yObUIb Macchl aHOAa MpU KOPPO3UU B KucIoW cpene 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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O1leHOYHEIE CPEACTBA
oOyueHus p

MOJICKYJISIPHOE ypaBHEHHUE pEaKIMH, Mpoucxondmeil npu saektponuse pactBopa CoSOq,
Beruucnure (akTudeckoe KOJMYECTBO MeETailjia, MOJYYEHHOTO Ha KaToAe NpU DIEKTPOIIn3e
Co(NO3),, eciu 37eKTpOIM3 MPOBOAMWIN B TeueHHH | 4. BbIxoq MeTamia mo Toky cocraBui 85%.
VYkaxuTe BO3MOKHBIEC IPUYMHBI YMEHBIIIEHUS BBIX0/Ia METaJlJIa 110 CPABHEHUIO C PACUECTHBIM.




0) Ilopsaiok MpoBeAeHUsI MPOMEKYTOUHON ATTECTAIUM, OKA3ATe/IM U KPUTEPUU OLleHUBAHUSA:

[IpomexyTouHas arrecTanusi MO AUCHUIUIMHE «XHUMHUS» BKIIOYAET TEOPETUUYECKHE BOMIPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHS OOY4YalONIMMHUCS 3HAHUH, W TPAKTUYECKUE 3aJaHUs,
BBISBJISIFOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHU U BIaICHUH, MPOBOJIUTCS B opMe 3aUeTa.

3ayer Mo JaHHOW TUCHMIUIMHE NMPOBOAUTCS B YCTHOU (opme 1mo OmiieTam, KakIblid U3 KOTOPBIX
BKJIIOYAET 2 TEOPETHUECKHUX BOMPOCA U OJIHO MPAKTUYECKOE 3a/1aHuUE.

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

«3auTeHo» - OOydYalIIUiCi JAEMOHCTPUPYET TOPOroBBId YpPOBEHb CHOPMHUPOBAHHOCTHU
KOMITIETEHIIHI: B X0/€ KOHTPOJIbHBIX MEPONPUATUN JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTJIETIbHBIX 3HAHUM, YMEHUM, HABBIKOB, 00YYAIOIIUICS UCTIBITHIBAET 3HAUUTEIIbHBIC 3aTPYIHEHUS TTPU
OIIEPUPOBAHUY 3HAHUSMU M YMEHUSIMU MPU UX NEPEHOCE Ha HOBbIE CUTYAIIHH;

«HE 3aYTEHO» - 00y4YaroIIMiics HE MOXKET IOKa3aTh 3HAHUS HA YPOBHE BOCIPOMU3BEIEHUS U
00BsicCHEHUS] HHPOPMAIIMH, HE MOXET I0Ka3aTh HHTEJIEKTYyalIbHbIE HABBIKH PEIIEHUs TPOCTHIX 3a4a4.

8. YuedHOo-MeTOoAMYECKOEe H HH(POPMALIMOHHOE 0O0ecedyeHue THCIMTLINHBI

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

560c.: - (Bwicmee oOpa3zoBanume: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658- (mara o6Opamenus: 14.10.2019). - Tekcr:
3JIEKTPOHHBIN.

2. Tlapumn, A. II. OOmas ¥ HeopraHuyeckas XUMHUS B cCXeMaX, PHUCYHKax, TaOiuIax,
XUMHAYECKHX peakuusx : ydyeOHoe mocodbue / A. I1. 'apmmn. — 2-e u3a., ucrp. u gon. — Mocksa :

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

0) JlomosiHuTebHAS JIUTEPATYpA:

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

2. Jlykos, B.B. ®usnyeckas xumus : yueOHuk / B.B. JlyxoB, A.H. Mopo3zoB ; HOxubIit
denepanbHBId YHUBEPCUTET. - 2-€ U3/1., paciup. u Jo1. - PoctoB-Ha-J{ony ; Taranpor : M3xarenscTBo
OxHoro ¢enepansHoro ynusepcurera, 2018. - 238 c. - ISBN 978-5-9275-2976-6. - Tekcr
anektpounbii. - URL: https://znanium.com/catalog/product/1039768 (mata ob6parmmenus: 06.11.2020).
— PexxuM foctyna: o noJanucke.

B) MeToanueckue yKazaHusi:

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

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

3. Komsina, JI.I'. CKkOpOoCTh XMMUYECKUX PEAKIIUA U XUMHUUYECKOE paBHOBecHe: MeToauvecKue
yKa3aHUs K J1abopaTopHBIM padoTaM MO AUCHUIUIMHE «XUMHUSD» ISl 00YJarOIMXCsl BCEX HAPaBICHUN
MMOATOTOBKHU U crienuaibHoCcTel Beex ¢popm oOyuenus / JI.I'. Konsina, E.B. Tapactokx; Marautoropckuit
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roc. Texunueckud yH-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY um. I'. K. Hocoga, 2020. —8 c. —
Teker : HernocpeACTBEHHBIMN.

4. PommonoBa, H.M. Xumundeckas KHHETHKA. XUMHYECKOE PABHOBECHE: METOIUYCCKUC
yKa3aHUs JUIsI CaMOCTOSITETIbHOM pabOThl MO AMCHUIUIMHE «XUMHS» sl OOYyYaroUIMXcsi BCex
HaIpaBJI€HUH TOJTOTOBKM W cHeruanbHocTe Bcex ¢opm oOyuenus / H.M. PomgmonoBa, A.IL
ITonomapes; Maraurtoropckuii roc. Texuudeckul yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY
uM. I'. K. Hocoga, 2020. — 20 c. — TekcT : HenmocpeICTBEHHBIN.

5. Uymposa, JI.B. PactBopel: Meroamueckas pa3paboTka K JlabopaTOpHBIM padoTam Io
IUCLUIUIMHE «XHUMUS» 171 00y4yarolMXcsl BCEX HAIPaBICHUH MOATOTOBKM U CHELMAIbHOCTEH Bcex
dhopm obyuenwns / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHuaeckuit yu-t um. ['. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c¢. — TekcT : HEenocpeIcTBEHHBIMH.

6. Yympora, JI.B. PacTBophl: Meroamveckas pa3pabOTKa K CaMOCTOSTEIBHOW paboTe Mo
TUCHMILIMHE «XUMHS» A1 00y4arolMXcsl 0 BCEM HAIpPaBJIEHUSAM IOJATOTOBKU U CHELUAIBHOCTAM
Bcex (opm oOyuenmst / JI.B. Uymposa, 3.P. Mymiuna, O.A. MumypuHa; MarHuTOropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marnutoropck : MI'TY um. I'. 1. HocoBa, 2017. — 26 c. —
TekcT : HenocpeACTBEHHBIM.

7. Konspna, JI.I'. KomonaHsle pacTBOpBI: METOJUYECKHE yKa3aHUs K J1a0opaTopHOM paboTte 1o
IUCLHUIUIMHE «XHUMUs» A 00ydarolMXCsl O BCEM HAIPABIEHUSIM MOATOTOBKU M CIIELUAIBHOCTSIM
Bcex gopm oOyuenus / JL.I'. Komsina, JILA. BonbsiH; MarHUTOrOpCKUil TOC. TEXHHYECKUN YH-T UM. [ .
N. HocoBa. — Maruutoropck : MI'TY um. I'. WM. HocoBa, 2017. — 9 c. — TekcT : Henmocpe1cTBEHHbIMN.

8. Komsana, JI.I'. OKHCIUTETHHO-BOCCTAHOBUTEIBHBIE PEAKIMU: METOAMYECKHE YKa3aHUS K
nabopaTopHoil paboTe MO IAUCHUILIMHE «XUMUS» A 00yYaIOLIMXCsl BCEX HAIpaBICHUN MOATOTOBKU
u cnenuanbHocTed Bcex (opm obOyuenmst / JI.I'. Komsma, E.B. Tapaciok; Marautoropckuii roc.
texHuyeckul yH-T uM. I'. Y. HocoBa. — Marnutoropck : MI'TY um. I'. . Hocoga, 2020. — 10 c. —
Tekcr : HenmocpeICTBEHHBIN.

9. Komsaga, JLI. OkuCAMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU M 3IJIEKTPOXUMHUYECKHUE
MPOIECChl: METOJMYECKasi pa3paboTKa K CaMOCTOSATENbHOW padore st O0OydJaromMXCsl MO BCEM
HampaBJICHUsAM MOATOTOBKU M CHENMAIBHOCTIM Beex (opm obydenus / JL.I'. Konsna, E.B. Tapaciox,
3.P. Mynnuna; Marauroropcekuii roc. Texunyeckuit yu-T um. I'. . HocoBa. — Marauroropck : MI'TY
uM. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HenmocpeACTBEHHBbIH.

10. Mumypuna, O.A. DIEKTpOXHMMHUYECKHE TMPOIECChl: METOAWYECKHe YKa3zaHUs K
nabopaTopHoil paboTe MO JUCHUIUIMHE «XHUMHUSA» A OOydYarolmIMXCsl MO BCEM HalpaBJICHUSM
MOATOTOBKM M cHeUHaIbHOCTAM Bcex (opm obOyuenus / O.A. Mumypuna, H.M. Ponuonosa;
Marnuroropckuii roc. Texuuueckuii yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. H.
Hocoga, 2017. — 13 c. — TekcT : HenmocpeACTBEHHBIH.

r) [Iporpammuoe o6ecneuenue u UntepHer-pecypcebl:

IIporpammMHoe obecnevyenue

Haumenosanue [10 Ne norosopa Cpox etttz

JIMLEH3UH

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

KJIACCOB)

MS Windows 7 Professional 1 75717 o1 27.06.2017 27.07.2018

(mst KITaccoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 0eccpouHo

7Zip cB000THO pacnpocTpansemoe 110 0OECCPOUHO

FAR Manager cB0OOAHO pacmnpoctpansemoe I10 OECCPOYHO

IIpodeccnonanbHbie 62351 JAHHBIX 1 HH(POPMALIMOHHBIE CIPABOYHbIE CHCTEMbI



Hassanue kypca

Ccrlika

DnekTpoHHas 0aza mepuoAnYecKux u3gaHuii East
View Information Services, OO0 «1M1BUCy»

https://dlib.eastview.com/

HanmonaneHass wHGOPMAIIMOHHO-

nutuposauns (PUHII)

cucreMa — Poccmiickuii  mumekc  mHayunoro|URL: https://elibrary.ru/project_risc.asp

AHAJIMTHYCCKAsA

Scholar)

ITouckoBas cucrema Axamemust Google (Google

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

Wudopmannonnas cucrema -

JOCTyna K HHGOPMAIMOHHBIM pecypcaM

Eauroe  okHO| o) - httn:/Awindow.edu.ru/

@denepanpbHOE  rOCYJAapCTBEHHOE
YUpEKICHUE «DenepalbHbIN
IIPOMBIIIJICHHONW COOCTBEHHOCTH)

O0JKETHOE
unctutyt|URL: http://www1.fips.ru/

Poccuiickas ~ I'ocynmapcrBeHHas
Karanoru

OMOMMOTERA. |y /. rsl. ru/rulAreaders/catalogues/

T'.1. HocoBa

OnexTpoHHbIe pecypcebl 6ubmuoreku MITY wum.

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

9. MaTepuaIbHO-TeXHHYECKOE 00ec

NneYyeHue JTuCUUIJINHDbI

MaTepI/IaJ'IBHO'TeXHI/I‘ICCKOG obOecrieueHue JUCHUITIIINHBI BKIIFOYACT:

Tun u Ha3BaHUE ayJUTOPHUH

OcHallleHue ayJuTOpun

YuyeOHbIC ayAUTOPUU AT
MPOBEACHUS 3aHIATUN
JIEKIMOHHOI'O THUIIA

MynbsTuMenUilHbIE CpEeICTBAa XpaHEHHUs, Neperadyud Hu
NpeACTaBIeHUS UHPOpPMAIUU

YueOHble ayIUTOPUH LIS
npoBeaAeHUS 1a00paTOPHBIX
3aHSTUH, TPYNIOBBIX H
UHMBUAYAIBHBIX KOHCYJIbTALUH,
TEKYIIET0 KOHTPOJIS U
IPOMEKYTOUHOM aTTecTaluu

O0opynoBaHue AJIs BBIITOJHEHHs 1a00paTOPHBIX padoT,
XMMHUYECKas MoCy/1a, pEaKTHBHI,
Harnsigasle MmaTepuansl: TaOIUIbI, CXEMBI, I1JIAKATHI.

ITomemennsa miis
CaMOCTOSITEIbHON paboOTHI
oOyuaronuxcs

[lepconanbubie KoMmbOTEpbl ¢ makerom MS  Office,
BBIXOJIOM B MHTEpHET M ¢ JOCTYIOM B D3JIEKTPOHHYIO
nH(pOpPMaAIMOHHO-00Pa30BaATENBHYIO CPEly YHUBEPCUTETA

HOMGHIeHI/ISI AJId XpaHCHUA U
PO UTAKTHIECKOTO 00CTYKUBAHUS
y4eOHOT0 000pYyTI0BAHHUS

Crennaxu, celibl s XpaHeHUs] y4eOHOTo 000py10BaHUS
NHCTpYyMEHTHI 1J1s1 peMOHTa J1abopaTOpHOTO
000pyJlI0BaHHS.




