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1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

LlenstMi OCBOGHMSI NUCUUIUIMHBI «XUMUS» sBisgeTcsd (opMmupoBaHHe (QYyHIAMEHTAIbHBIX
3HAHMA B O0JIACTH COBPEMEHHOW XUMHUH, BKJIIOYAIOIIMX OCHOBHBIC TMIOHSTHUS, 3aKOHBI U
3aKOHOMEPHOCTH, ONMUCBHIBAIOIIME CBOMCTBA XHWMHUYECKMX COCIMHEHMH; pa3BUTHE HAaBBIKOB
CaMOCTOSITENILHOM paboThl, HEOOXOAUMBIX /Il MPUMEHEHUS XUMHYCCKHX 3HAHUM TPH U3YYCHUU
CHELMAJbHBIX JUCUUIUIMH U JAJIbHEUIIEH TPAKTUYECKON JeATEIbHOCTH.

2.MecTO0 AMCUMILIMHBI B CTPYKType o00pa3oBaTeibHOIl NPOrpaMMbl MOJATOTOBKH
O0akaJjaBpa

Huctmmumaa B1.b.11 «Xumus» Bxoaut B 0a30Byr0 dacTh Onoka 1 oOpaszoBaTenbHOMN
POrPaMMBIL.

Jlist m3ydeHust JUCIUILTMHBI HEOOXOAUMBI 3HAHUS, YMCHUS M BIIAJCHUS, CHOPMUPOBAHHEIC B
pe3ysbTaTe MOJYYEHHs] CpeaHero (MOJHOro) o0miero oOpa3oBaHUSA IO AUCHUIUIMHAM «XUMUS»,
«®Pu3ukay, «MaTteMaTuKa.

3HaHUS U YMEHHsI O0y4arouIuxcs, MOJydYeHHBbIE MPU M3YyYEHUH JAHHOM NUCHUIUIMHBI OymyT
HEOOXOAMMBI KM TMpU JaJbHEWIIEM HW3yYeHUHM TaKuX JTUCHUIUIMH, Kak «be3omacHocTh
KUZHEJEATEIILHOCTH.

3 Komnerenuuu odyuaioumerocsi, gopMmupyembie B pe3y/ibTaTe 0CBOCHHUS TUCHUILIUHBI U
IUIAHUPYeMBble Pe3yJIbTAThl 00y4YeHHust

B pe3ynbrare ocBOGHUS TUCIUILIUHBI «XUMUS» 00yUYaIOLIUICs JOKEH 0071a1aTh ClaeayIomei
KOMIICTCHITHCH

CTpyKTYypHBI 371€MEHT [Tnanupyemsble pe3yabTaThl 00yueHHUs
KOMIETEHIUU
OIIK-4
TOTOBHOCTBIO COYETATh TEOPHIO U NMPAKTUKY JUIsl pELIEHHs] MHKEHEPHBIX 3a]a4
3HaTh - OCHOBHbIE€ XUMHUYECKHE MOHATHSI, IOJIOKEHHUS U 3aKOHBI,

- COBPEMECHHBIC HAMIPABJICHUS PA3BUTHS HAYYHBIX TCOPHIA;

- METOJI TEOPETHUYECKOTO M OSKCIEPUMEHTAIBLHOTO HCCIEIOBAaHUS B
00J1aCTH XUMHUU

YMmeTh - pelarh pacueTHbIE 33/1a41 MPUMEHUTEIBHO K MaTepraty IporpaMmBbl;

- TPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUS CAMOIPOM3BOJIBHBIX
MPOLIECCOB B PA3TUYHBIX XUMHUYECKHX CUCTEMAX;

- COYETaTh TCOPHIO M MPAKTUKY JIJISl PEIICHIUS WH)KCHEPHBIX 3a/1a4
Bnagets - HaBBIKAMHU TPUMEHEHHsS] OCHOBHBIX XHMHUYECKUX 3aKOHOB B
po¢eCCUOHAIBHON IeATETHHOCTH;

- MPaKTUYECKUMHU HABBIKAMU TEOPETHUYECKOTO U IKCIIEPUMEHTAIHLHOTO
HCCJICIOBAHUS B 001aCTH XUMHU




4. CTpyKTYpa M cojiep:KaHue TUCIHUIIHHbI

OO0mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX eauHUIIBI 144 aka. yaca:
- KoHTakTHas pabora — 10,9 akax. gaca:

— ayauTopHas — 8 akaj. 4acos;
— BHeayauTopHas — 2,9 akaj. yaca;

- camocTosTelbHas padora — 124,4 akan. yaca;

- MOJITOTOBKA K 9K3aMeHy — 8,7 akaj. Jaca
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1. Xumuyeckasi TepMOJIMHAMUKA 1 20 -CaMOCTOATEIbHOE u3ydeHue | 3ammTa KoHTpobHOM |OIIK-4
yueOHOU u HAy4YHOMU |pabOTHI. -3yB
JTUTEPaTypHI,
- peleHue KOHTPOJIbHOU
paboTHI.
2. XumHueckast KHHETHKa 1 20 -CaMOCTOSITEIIbHOE u3y4yeHue |3almra KoHTpoJbHOM | OITK-4
yaeOHOM U Hay4YHOMU |pabOTHI. -3yB
JUTEpaTyphl;
- pelieHue KOHTPOJIBHOU
paloTHI.
3. PacTBopsI 1 2 | 221 24 - odopmieHue oTueTa  Io|3almra naboparopHoii| OIIK-4
nabopaTOpHBIM paboTam; paboThl. 3amuTa KOHTPOJIBHOM |-3YB
-CaMOCTOSITEIbHOE u3y4yeHue | paboThl.
yaeOHoOM " Hay4YHOU
JUTEpaTyphl;
- pelieHue KOHTPOJIBHOU

paboThI.
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4. JlucriepcHbIE CUCTEMBI 1 16 -CaMOCTOSTEIILHOE M3y4yeHHe |3ammTa KoHTposbHOIM | OITK-4
y4eOHO U Hay4HOMU |pabOTHI. -3yB
JTUTEPATYpPHI,
- pelieHue KOHTPOJIBHOU
paboTHI.
5. OKHUCIINTEIBFHO-BOCCTAHOBUTENRHEIE| 1 18 -CaMOCTOSITEIILHOE u3y4yeHue |3ammura KoHTpobHOM |OIIK-4
MIPOLIECCHI yueOHOU u HAy4YHOM |pabOTHI. -3yB
JTUTEPaTYPHI;
- pelieHue KOHTPOJIbHOU
paboTHI.
6. DIEKTPOXUMHUYECKHE CUCTEMBI 1 2 | 2121 26,4 - odopmieHue oTYeTa  Io|3almra naboparopHoii| OIIK-4
nabopaTOpHBIM paboTam; paboThl. 3amuTa KOHTPOJILHOM |-3YB
-CaMOCTOSTEIIbHOE u3ydeHue|paboThl.
yueOHOM " Hay4YHOU
TUTEPATYPHI,
- pelienue KOHTPOJIBHOU
paloTHI.
HToro no nucuuIviuHe: 1 4 | 4/41 124.,4 Koutpoasnas padora,
JK3aMeH




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

B npomecce mpenojaBaHUS — IUCHUIUIMHBL  «XUMHS» OPUMEHSAETCA  TpPaauIMOHHAs
MH(POPMAMOHHO-KOMMYHHKALIMOHHAs! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuuu npoxoAsT Kak B HMH(pOpMaNMOHHOW Qopme, rie MMEEeT MECTO IOCIeI0BaTeIbHOE
U3JIO)KEHUE MaTepuasia B JUCHUIUIMHAPHOM  JIOTMKE, OCYIIECTBISEMOE IPEUMYILIECTBEHHO
BepOaIbHBIMU CPEICTBaMU, TaK U B (opMe JeKuuii-Oecepl WM Auajiora ¢ ayaAuTopuei, JeKiui ¢
NPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTakW», JEKIUU-KOHCYJIbTAMUA, TAE€ TEOPETUUYECKUUI
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJIsi CAMOCTOSATEIbHOIO U3YYEeHHUSI, IS IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT [0 TUITY BOIIPOCHI-OTBETHI-TUCKYCCHS.

[ToMuMO 53TOr0 B JIEKIMU MOTYT HCIOJIB30BAThCA DJEMEHTHI MPOOJIEMHOIO H3JI0KEHHUS.
[IpoGnemHas JeKusi HAYMHAETCS C BOIIPOCOB, C TOCTAHOBKH MPOOJIEMbI, KOTOPYIO B XO/1€ M3JI0KEHUS
MaTepuaia HeOOXOIUMO pemuTh. Takas JEeKIHs NpeACTaBiseT COOON 3aHsATHe, Mpeanojararomiee
MHUIMUPOBAHHOE TMIpEeNojiaBaTejieM TMPUBICYCHUE AayAUTOPHUH K pPEHICHUIO KPYIMHOM Hay4yHOU
npoOJieMbl, pPAacKpPhIBA€T BO3MOXKHBIE IIYTH €€ pEIHICHHUS, I1OKa3bIBACT TEOPETUYECKYI0 U
MPaKTUYECKYI0 3HAYUMOCTh AOCTHKeHud. Ha mpoOrmeMHON JeKuMyM HOBOE 3HAHHWE 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 peaIn30BaTh METOJ MNpPOOJEeMHOro OOydeHHs 4Yepe3 IOCTaHOBKY IpOOJieM C IOMOIIBIO
JNEMOHCTpAllUi SBICHUM, peakuuil uiu mporeccoB. Bo3MOXHO 0ObeAMHEHHWE B JIEKIIMOHHOM
U3JI0’KEHUHU IIPUEMOB MBICJIEHHOT'O U PEaIbHOr0 3KCIIEPUMEHTA, YTO J1a€T BO3ZMOXKHOCTh (hOPMUPOBATH
3HaHUA 0oJiee BBICOKOM cTerneHu 0000IIeHHOCTH.

Jus  peamm3anuu MHOOPMAIIMOHHO-KOMMYHHKAITMOHHOH — 00pa30BaTEIbHON  TEXHOJIOTHH
MIPOBOAATCS JIEKLIMU-BU3YAIU3AIMK, B XOJE€ KOTOPBIX H3IIOKEHHE TEOPETUYECKOTr0 MarepHualia
COIIPOBOXKAAETCS MIPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcss B Xoe J1abopaTopHbIX padoT, B X0A€ KOTOPHIX yueOHas
paboTra MPOBOAMTCS C peaTbHBIMH XHMMHUYECKMMH BemlecTBamMu. Ha mabopaTopHbIX paboTax
BBINOJIHAIOTCS TPYNIOBBIE WM WHAMBUIYyalbHblE 3aJaHus MO MpoiaeHHoW Teme. IlpoBeneHue
abopaTOpHBIX PabOT HEOOXOIUMO TMPEABAPATh MHCTPYKTAXKEM I10 MpaBuiiaM Oe30macHoi padoOThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIOBHEM JIOIyCKa CTYAEHTOB K JlabopaTropHoi pabore
ABIIAETCS WX oOs3aTenpHas MOJArOTOBKAa K HEHl C COCTaBJIEHHEM TeOopeThyeckoro BBeneHUs. [Ipu
IIPOBE/ICHUU JIA0OPATOPHBIX 3aHATHHA HCHOJB3YETCS METOJ KOHTEKCTHOIO OOy4YeHHs, KOTOpPBIH
MO3BOJISIET YCBOMTH MaTepual IIyTeM BBISBICHUS CBsI3ed MEXAY KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3aMMOOOy4eHus (mapHylo paboTy) Tpex BHUIOB: CTaTMuYeckas Mapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs apa; COBMeEIIas €€ ¢ TEXHOJIOrMeld MOAYIbHOTrO 00y4yeHus. BHINOIHUB SKCIEPUMEHT,
oOyyaroruecs: GopMyIupyrOT 0000IIEHHBIE BHIBOIBI 10 CEPUH OIBITOB, UCIIOJIB3YsI TIPUEMbI aHAJIOTHH
Y CPaBHEHHUS.

CamocTosrenbHas paboTa o0ydarolmuxcs SBISIeTCsS OJHUM U3 Hanbosee 3p(EKTUBHBIX CPENICTB
pa3BUTH MOTPEOHOCTH K OyaymieMmy camooOpa3oBaHuio. CamocTosiTenbHas paboTa o0ydyaromuxcs
BKJIFOYAET B ce0s camble pa3HoOOpa3Hbie (OpMBI yueOHOUM ACSITEIBHOCTU: BBIMOJHEHUE JOMAITHUX
3aJJaHui, 3aBepuieHne o(opmieHus 1a0OpaTOPHBIX pPadOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHHUTENBHOTO MaTepuajga Mo yuyeOHMKaM M IMOCOOHusM, YTeHHE M MpopaboTka
HAay4YHOH nuTeparypsl B OHONIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTa oOydaroUIMXcsi JOJDKHA OBITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOr0 MaTepuaia, M3JI0KEHHOIO IMpernojaBaTesieM, Ha MpopadOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENTbHOE M3YY€HHUE, Ha TMOATOTOBKY K JIaOOpPaTOPHBIM 3aHATHUSAM, BBIOJHEHHE JOMAIIHUX
3aJlaHuM U OJIFOTOBKY K PYOSKHOMY M 3aKIIOYUTEIbHOMY KOHTpouIo. [loMuMo 3Toro, obydaromuecs
MPEJCTABISAIOT PE3YIbTaThl CBOCH CaMOCTOATENIbHOM pabOThI B BUJIE MTPE3CHTALIHIA.

CamocTrosTenbHas paboTa oOydaromuxcs Mo AUCUUIUIMHE «XHUMHUS» BKIIIOYAET pelleHne 3a1a4
U BBIIOJHEHHWE 33/JaHUl  PENpoJyKTUBHOIO XapakTepa [0 aJrOpUTMY, MPEIOKEHHOMY



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHnU pyOEIKHOTO U 3aKITFOYUTEITLHOTO KOHTPOJIS OCHOBHBIMU 33J]a4aMU, CTOSITUMH
nepeJ MperojaBaresieM, SBISIOTCA: BBIIBICHHE CTENEHH MPaBHWJIBHOCTH, 00beMa, TNTyOWHbI 3HAHUIA,
YMEHHUH, HaBBIKOB, IIOJYYEHHBIX IIPU M3YYEHUHU Kypca Hapsgy C BbBIIBICHUEM CTEIICHU
CaMOCTOATEJIbHOCTH B IPUMEHEHHUH TOTyYEHHbIX 3HAHUM, YMEHHUI U HaBBIKOB.

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

B nononHennn x Kypcy «XuUMHM» OOydYarOUIMIiCS MOXET HPOMTH B AUCTAHIMOHHON (opme
oHJIaH-Kypc «Kak Xumusi o0OBbSCHIET U U3MEHsIET OKpyKaromuii Mup». Kypc cocrout u3 10 nexiuii.
Kypc nexumii ma€r mepBOHadaabHOE IIPEACTABICHHE O XMUMHMM U €€ POJIM B KU3HHM YEIOBEKA U
obmectBa. OH cocTouT U3 ABYX uacteil. [lepBas U3 HUX paccka3bIBaeT O TOM, KaK XMUMHs OOBACHSET
OKPYKAIOIIUA MHP: KaK YCTPOCHBI BEIECTBA, MOYEMY M KaK MAYT XUMUYECKHE PEaKIUH, KaKue
BEILIECTBA OINPEIEISIOT CBOMCTBA KMBBIX CUCTEM. BTopas 4acTh mOCBsLIEHA MPUKIAIHBIM aCleKTam
XMMHM: OHA MTOKA3bIBAET, KAK XUMHUS BIIMSIET HA KU3Hb OOIIECTBA U YJIYYILAeT MOBCEAHEBHYIO KU3Hb
monei. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMHUUYECKOW MPOMBINUIEHHOCTH, XUMHYECKUX
croco0ax MPOU3BOJICTBA PHEPTUU M HOBBIX MaTepHajiax, HOBBIX BEIIECTBAX, UCIOJIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKIIaX, MUTMEHTaX M KpackaX. ExxeHenenbHble 3aHATUS OyIyT BKIIOYATh MPOCMOTP
TEMaTUYECKUX BUICOJICKIMI U BBINOJHEHHE TECTOBBIX 3aJaHUM C aBTOMATU3MPOBAHHOW IMPOBEPKOU
pE3yNbTaTOB U TBOPYECKUX 3aJaHHUI ¢ MOcCienyrimuM oOcyxkaeHuem Ha Qopyme. Kypc sBusercs
001eo0pa3oBaTebHBIM, HE TPEOYeT CrIeUaIbHON MOArOTOBKH U PACCUNTAH Ha IHUPOKYIO aAYAUTOPHUIO
cllyliaresnei, B MepBylo ouepeb 00yJarommxcs HEXUMUYECKUX BY30B U (haKyJIbTETOB M JIOJCH, yKe
MIOJIYYMBIIMX BBICIIEE OOpa30BaHUE, HO KEJNAIMX OO0JIbIIE Y3HATh 00 OKPYXKAIOLUIEM MHpPE U
MOBBICUTH CBOM OOIIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOAMUYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00yUa0IIUXCS

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

AynutopHas caMocTosiTelbHass paboTa O0O0yd4aroIMXCs IpeArnoyiaraeT  IMPOXO0XKJIEHUE
TECTUPOBAHUSA MO KAXKIOMY pa3Aeily JUCUUILIMHBL. TecThl BKIIOUAIOT TEOPETUUECKUE U TTPAKTUUECKUE
3a/laHus, OTBETHl Ha KOTOPBIE TPEOYIOT TIyOOKOro MOHMMAaHHUS W3YYEHHOTO MaTepuaya. TecTbl
MIOCTPOEHBI €IUHOOOPA3HO: K KaXKIOMY BOIPOCY MpeaaraeTcs YeThlpe BapuaHTa OTBETOB, CpelIu
KOTOPBIX OJIMH WJIM HECKOJbKO TMpaBUJIbHBIX. OOpaboTKa pe3yJbTaTOB OCYIIECTBISETCA MyTEM
COTIOCTABJICHHUS TMOJIYUEHHBIX PE3yJbTaTOB C ATAJOHHBIMU U MPOTEKAET OUeHb OBICTPO. MakcHManbHOe
KOJIMYECTBO OAJLTOB B K101 TeMe Kypca — 10.

BapHaHTLI TeMaTH4YeCKHUX TeCTOBBIX 3aJaHui 19 TEKYIIEro KOHTPOJIisA
XuMHu4yeckas TePpMOANMHAMHUKA

B tecrax mo Teme «XuMmudeckas TEpPMOAMHAMUKA». MEPBBIC MIECTh 3a/JlaHUN OIICHUBAIOTCS B
0,5 6amna, ceqpMoe — B 1 0aim, a BOCBMOE, IEBITOE U JIECATOE 3aJaHus — B 2 Oayia.

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

a) HUCXOIHBIE PEAreHThI
0) NPOAYKTHI XUMUYECKOW PEaKII



B) PEaKIIMOHHBIN COCY/T
I') HCXOJHBIE PEareHTHI U MPOIYKTHI PEAKITUI
2. Tlepssrii 3ak0H (TIEpBOE HAYAJI0) TEPMOJAMHAMUKHA MaTEeMAaTHUECKH 3aITUCHIBACTCS TaK:
a) PV =vuRT B) K= Aexp (- 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 TEIUIOBBIEC AP PEKTH NPUHATO 0003HAYATE!

a) AUct B) Q1013
6) AHozgg F) AHct
5. Kakwe u3 npuBeAEHHBIX PEAKIHi IBISIOTCS SHIOTEPMHUUCCKUMHE?
a) 1/2 Na+ 3/2 H;= NH3 , AH = — 46 K]I)x/Moab
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 I,=HI, AH = 26 K]I/Mob

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
Hns peakmuu NiO o + C pagury = Ni ) + CO (). Onpenenure Bo3MOXXHOE HaIpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS PEeaKLIMY IIPU CTaHAAPTHBIX YCIOBUSIX U Ipu TemnepaTtype 627°C.

o

BemectBo AH®293 (KIx/Mo1B) S%9g (x/Monbp*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 u3MmeHsieTcs SHTPONHUS IPU Pa3NI0KEHUU KapOoHaTa KalbIus?
a) yBEIMUYMBaETCs B) HE YMEHBIIIAETCS
0) yMeHbIIIaeTCs ') HE 3HAI0
10. lanHas peaxmus:
2KC|O3 (TB) —2KClI (TB)+302 (@) AH<O
MO>KET CaMOIIPOU3BOJIBHO MPOTEKATh
a) B IPSIMOM HaIIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIeHUHU T') HE 3HAI0

XuMuueckass KHHETHKA

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



Tect Ne 1

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

a) XMMUYecKas TepMOJIMHAMUKa

0) TEpPMOXUMHS

B) XUMHUECKasi KHHETHUKA

2. CKOpOCTh XUMHUYECKON PEaKLUH — 3TO ...

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

0) U3MEHEeHHE KOJIMYECTBA BEIIECTBA PEareHTOB (WK MPOAYKTOB) PEAKIMN B €IUHUILY BPEMEHH B

enuunie odbeMa

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

a) MOJIb JI e

0) Oe3pa3mMepHas BeTUYHHA

B) MOJIB ¢

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

a) OT MPUPOJIbI PEaruPyIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) 0T 00beMa peaklIMOHHOTO COoCcyAa

5. CocrossHue  XHMHMYECKOTO  paBHOBeCHS  OOpaTUMBIX  IIPOLIECCOB
XapaKTepu3yercs ...

a) paBHOBECHBIMU KOHIIEHTPALUSIMH IIPOIYKTOB peakuu

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 Bblpan(eHne JUTS 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 IMokas3bplBaeT 3HAYCHHE TEIUIOBOTO 3 dekTa peaknnn?

ayl E % .
*
0)2 2
v
B) 3 'y
y 3
—y A

v

XOJI peaKInu

9. UYt0 MOXXHO CKa3aTh O PEAKIUH, H300pAKEHHOW Ha TUarpaMMe K Bompocy 87

a) PK30TCPMHUECKAs PEaKIUs

0) SHIOTEepMHUUECKAs PEaAKITUS

B) pEaKIUs ONMCHIBACT COCTOSIHUE PAaBHOBECHUS

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 TemiepaType KOHCTaHTa PaBHOBECHS
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. ns ypaBaenus peakiuu Cu SO4 + KOH —... cokpanieHHOe HOHHOE YpaBHEHUE 3aIUIICTCS B BUIC
1) 2K +S0," = K;S0,
2) Cu® +S0,% +2K' +20H = Cu(OH)zd + K,S04
3) CuSO, + 20H™ = Cu(OH).d + 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 nonasnenust ruaponusa xjaopuaa xpoma (III) cnegyer

1) 106aBHUThH COSHYIO KUCIIOTY

2) n00aBHUTH LIETOYD

3) pa3zbaBuUTBH pacTBOP BOMAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUTOTOBJIEHHBIM U3 TUApOCyidbpaTa KajlblUs MU BOJbI, CyMMa
KO3 PHUIIMEHTOB B ypaBHEHUU HEOOPATUMOM M CCOLMAIIMN PACTBOPEHHOI'O BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBOpHMOCTh OKcamara cepebpa paBHa 3,27-10° 1/ 100r HO. 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) KOJIMYeCTBa BEIIECTBA K 00bEeMy pacTBOpa
8. K cnmabpiM s1eKTpoiuTaMm OTHOCUTCS ...

1) ruapokcua aMMOHUS

2) TUAPOKCHUJ Kaus

3) XJIOpUa KaabIIHs

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

1) osnexrponus coneit

2) JIUCTIPOITOPIIMOHUPOBAHKE COJIEH
3) THapaTHpOBaHHE COJICH

4) THaPONU3 COJei

10.3nauenue PH uucroii Boast 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 YCTBEPTOE 3aJaHUS
OIIEHUBAIOTCA B 1 Oaiur; mATOE | IIIECTOE 3amaHus - B 3 Oaa.

Tect Nel

1. VYkaxwure pa3Mepbl YaCTHIl KOJJIOUIHBIX CHCTEM
1)  wmeHbie 1 HM
2)  Goabire 100 HM
3) or 1 am g0 100 am

2. Kakme wHOHBI CIOCOOHBI BBI3BATH KOATYJSIHIO KOJUIOM/AA, YAaCTHIBI KOTOPOTO HMMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHUOHBI
3)  moJsIpHBIC MOJIEKYIT

3. Jlna Kakoro 3JEeKTPOJUTA MOPOT KOATYJISIIUHN KOJUION/IA C MOJIOKUTEIFHO 3apsKCHHOW YacTHIIEH
JIOJDKEH ObITh HAMMEHBIIIMM?
1)  xuopun Kanus
2) cynbdar Kanus
3) oprodocdar kanus

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

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

5.  IIpu B3ammopeiictBum 20 mu 0,001H wutpara ceunma (1) ¢ 10 mun 0,02H cynbdara xamus
oOpa3yercs 30116 cynbdara cBunna (I1). K xakomy a1ekTpoay ITOKHBI TEpeMenaThCsl YaCTHIIbI
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 100aBUTh: B mepBy0 — 5,3 Ma 1H pactBopa xnopuaa xanus; B APYTyrO —
18,7 mn 0,001H pactBopa ¢ochara nHaTpus. Berumcnure mOpor KOarymasiud KakJIOTO
AIIEKTPOIIUTA.

OKHCAUTEIbHO-BOCCTAHOBHTEIbHBIE npoueccChl

B tecrax nmo teme «OKHCIUTENBbHO-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. TIporiecc BOCCTaHOBICHHUS KMEET MECTO B CIyYae, KOrja ...
1) He#TpasbHBIC aTOMBI TPEBPAIIAIOTCS B TIOJIOKUTEIHHO-3aPSHKEHHBIC HOHBI
2) TOJOKUTEIBHBIN 3apsi/] HOHA YMEHBIIIACTCS



3) OTpHLATENBHBIH 3apsi/1 HOHA YBEIHYHBACTCSI
3. U3 npencraBieHHbIX HUXE peakunii K OBP nucnponopuroHupoBaHus NPpUHAJIEKHUT ...

1) S+ 2HNO3; = 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. CterneHn OKUCIIEHUs KUCIOpOo/ia a) B Bojie U 0) B MEPOKCHIE BOJOPOIa COOTBETCTBEHHO PABHHI . ..
1) a)-2;0)-2
2) a)—2;0)+2
3) a)-2;0)-1
6. Ilepmanranar kanust B OBP, npoTekaronux B KHUCJIOW cpejie, BOCCTAaHABIUBAETCA JI0 ...
1)  karmona Mn?*
2)  MaHraHar-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 KMnO,4 + HC oy =2 ... paBHa
1) 30 2) 26 3)35

3J1eKTp0ngnqec1cne CHUCTEMBbI

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

Tect Nel
1. DaexTpoaHBIN MOTEHIIHAN ONIPEAETSIOT 110 YPABHEHHUIO ...
1) Hepncra
2) MenneneeBa-Knaneiipona
3) BonbuMmana
4) Appenuyca
2. Paccuwmraiite DJIC rampBanuyeckoro siemeHta MgIMgSO,||CuSO,|Cu mpu craHmapTHBIX
YCIIOBUSX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpoaykThl 00pa3yroTcs Ha KaToJIe IIPH JIEKTPOJIM3E pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) xucnopon
4. Ykaxute cyMMy KO3 GHUIIMEHTOB B YpaBHCHHUH dJICKTpOIn3a pactBopa Hutpara meau (1)
1) 12
2) 11
3) 10
4) 8



5. Kakas W3 IpHUBEICHHBIX  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMH  MPOTEKaeT
CaMOTPOM3BOJILHO B MPSIMOM HalpaBJICHUU?
1). FeSO4 + Cu —...
2) CuSO4+ Fe —...
3) CuSO4+ Na—...
4) HCI+Cu—...
6. Bblunciure Maccy LMHKA, HOJYYEHHOTO IpH 3JEKTpoju3e Cyib(ara IUHKA, KOTOPBIN
npoBoAwIK B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°°
7. IlpuBemuTe CXEMBI OAIIEKTPOAHBIX IPOLECCOB W MOJEKYISPHOE YpaBHEHUE pEaKIuH,
HPOTEKAIOUICH MPH AIEKTPOXUMHYECKONH KOPpO3uH rambBaHonapsl Zn|M@ B CEpHOKHCION
cpexne. B orBete ykaxkure cymmy K03 (pULIHEHTOB B MOJIEKYIISIPHOM YpaBHEHHUHU.
1) 6
2) 5
3) 4
4) 8

BHreaynutopHasi camMmocTosiTesbHass paboTa 0OYUYaIOIMXCS OCYIIECTBIISIETCS B BUC HU3yUCHHS
JUTEPATYpPhl TI0 COOTBETCTBYIOIEMY pa3jieily ¢ MpopaboTKoN Marepuana; opOpMIICHHS OTYETOB IO
71a00PaTOPHBIM padOTaM U BBITOJIHCHHS JOMAITHUX 3a/IaHUH.

BapHal—[Tbl TeMaTH4YeCKHUX JOMAIIHUX 3aJaHui 11 BHeayHHTDpHOﬁ CaMOCTOATEIbHOI paﬁoTbI
CTYACHTOB IO TEMaM

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

B nomamHem 3aiaHuu 1Mo TeMe «XUMUYecKas TePMOJIMHAMUKAy: TIepBast 3a/1a4a OI[CHUBACTCS 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
CaMOITPOU3BOJILHOTO TEUYEHHUS PEAKLIMU MIPU CTAaHAAPTHBIX YCIOBUAX M IIpu Temneparype T = 927 °c,
€cli TeIrI0BOM 3((eKT peakuu 10 3aJaHHOW TeMIlepaTypbl HE U3MEHUTCA. Y KaKUTE: a) BbIIEISAETCS
WIA TIOTJIOUIAETCS PHEpPIus B XOJA€ peakuuu; O) NpUYMHY HaWJIEHHOr0 H3MEHEHMsI SHTPOIHH.
PaccunraiiTe TemnepaTypy Hadana peakyH.

3amaga Ne2

Berancanre Termnosoit ¢ dext peakuun: CaCy o + 2 HoO(ry = Ca(OH), () + CoH; (), mone3yscek
CTaHJAPTHBIMH TEIUIOTaMU 00pa30BaHMs pearupyrounmx BemecTB. CKOJIbKO TEMIOTHI BBIACIUTCS WU
MOTJIOTHTCS TipU oOpazoBaruu 2,24 1 CoH,?

3amaga Ne3

[Io TepMOXMMHYECKMM  YpaBHEHMSIM  paccuMTaiTe  TemioBod  3¢pdexkT  peakuuu:
Hy ) + COz ) = CO (y + H2 O(r). TepmoxuMuveckue 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 nomammem 3agaHuu mo teMe «XWMHYECKas KMHETHKa»: MepBas 3ajava olleHuBaercs B 1,5
Oamna; Bropast — B 0,5 Ganna; TpeThs, 4eTBepTast u nstas — B 1 6am.



3amaua Nel
Peaknus mporekaer no ypasaenuto: O, ) +2 CO = 2 CO; (. HavanbHble KOHLEHTpanuu
pearupyromux BemectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Monb/1. Bo ckoabko pa3 H3MEHHUTCS
CKOpOCTh mpsAMON peakuuu, korga npopearupyeT 30% CO? Bo CkoIBKO pa3 U3MEHSTCS CKOPOCTH
MPUMOHN ¥ 00paTHOM peaKiuu, €CIU YBEIHYUTh JaBJICHUE B CHCTEME B JiBa pasza?
3agaya Ne2
[Tpu Temnepatype 40 °Cc HEKOTOpPOE KOJIMYECTBO BEILIECTBA BCTYNAET B peakuuio 3a 20MHH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYMHUT B PEAKIHIO IMpU
temnepatype 200 °C, ecin TeMITepaTypHbIH KOA()(PHUIIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoiIbko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh PEaKIUu?
3agaya Ne3
Haiinure HavanbHble KOHIIEHTPALIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), eciu paBHOBECHBIE KOHLIEHTPALIUU PEATUPYIOIMX BEIIECTB PABHBI:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.
3agaya Ned
Jus peaknuonnoit cucremsl: CO y + HyO oy = CO2 (y + Hy () HavanbHbIE KOHLEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/1. Onpeaenute KOHIEHTPALUN BCEX BEUIECTB B MOMEHT
paBHOBECHSI, €CTTM KOHCTAaHTa paBHOBEcCHUs paBHa 1,45.
3amaya NeS
Bripasurte uepe3 KOHLIEHTpAIUU PEareHTOB KOHCTAHTBI PABHOBECHS CIICAYIOIIMX PEAKIIUA:
Nz(r) +3 Hz(r) =2 NH3(T), AH =-922 x]JIx;
COZ(F) +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
TEMIIEpPaTyphl, €CIH JaBJICHHE IOCTOSHHO; O) MpU TMOBBIIICHUH MAABICHUS, €CIU TeMIepaTrypa
MMOCTOSIHHA.

Jlomaminee 3aganue Ne 3
no reme «PacTrBopb»

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

3amaua Nel

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

PaccuuraiiTe: a) MaccoByr OO0 BEIIECTBA B pacTBOpe; 0) MOISPHYIO KOHIICHTPAIHIO
SKBUBAJICHTA; B) MOJISITBHOCTD; T') TUTP; 1) MOJIBHYIO JIOJTIO BEIECTBA B PaCTBOPE.

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIEC W  HAIIMIOIHUTE COKPAIICHHLBIC HWOHHBIC YPAaBHCHUA pCaKHI/II\/JI
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe MO JBa MOJIEKYISPHBIX YPAaBHEHHSI pEaKIUi 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
MOHHBIE U MOJIEKYJIIpDHBIC YpaBHEHUs THAPOJIM3a COOTBETCTBYroUMX coneil. Kakoe 3Hauenue pH (<
Win=> 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Ne6

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

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

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

3amaya Nel
[Tonoepute k03(pPUIMEHTEI B ypaBHEHHSX OKHUCIHTEIBHO-BOCCTAHOBHUTEIBHBIX PEaKIUH.

VYKaxuTe TUN KaXXI0H peaklvu.

PaccuuTaiiTe 3JEKTPOJIBMXKYIIYIO CHJIY U OINPEACIUTE HAMpaBICHHE CaMOIPOU3BOJIBLHOTO
MPOTCKaHMs TEPBOM PEAKIMU TPU CTAHIAPTHBIX YCIOBHSIX, HCIIOJB3YS 3HAUYCHHUS OKHCIHTEIBHO-
BOCCTAaHOBHUTEJBHBIX ITOTEHIIHAIOB:

HJ + H;POs — 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 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 7B OKHCAMTENbHO-BoccTaHOBUTEMbHBIE mapel: KNO;, KNOjs; u Pb(NOs);, PbO..
[Tonp3ysich TaOMUICH CTAaHIAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX IMOTEHIIHAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakunud B ykazanHoi cpeme (HNO;3). Paccuwmraiite 3HaueHHe
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

Jlomamuee 3axanue Ne 5
10 TeMe «DJIeKTPOXUMHUYEeCKHe CHCTEeMbD)

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

3agauga Nel
CocraBbTe JJIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJEKTPOJHBIX TMPOIECCOB U  MOJEKYISPHOE

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

[IpuHSAB MOTEHIMAJ aHOJA PABHBIM CTAHIAPTHOMY 3HAUCHHIO, PACCUMUTANTE KOHICHTPAIIUIO
KaTHOHOB METajyla B KAaTOJAHOM pacTBope, mnpu kotopoir DJIC raibBaHHYECKOTO 3JEMEHTa
ymenbmutcs Ha 0,02B.



3amaga Ne2
IIpuBenure

CXCMBI

JJIEKTPOJHBIX IIPOLECCOB M MOJICKYJSIPHBIE yYpPAaBHEHUS PpEaKLui,

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

BJIA’JKHOM BO3YXC.

OmnpenenuTe yObUTb MacChl aHOAA MPH KOPPO3UHM B KHUCJIO# cpeae 3a 20 MUH, €CIIH CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3amaga Ne3

CocTaBpTe 3JIEKTPOHHO-MOHHBIE YPAaBHEHHS OJJIEKTPOJIHBIX IPOLIECCOB (AHOJI HHEPTHBIA) U
MOJIEKYJIIPHOE YPABHEHUE PEAKIUU, IPOUCXOIAILEH TP SJIEKTPOIIH3E:

a) pacrmaBa NaOH;
0) pactBopa CoSOqy,
Bbruucnure QakTHuecKoe KOJIMYECTBO MeETajlla, MOJYYCHHOTO Ha KaTojAe IPH SJICKTPOJIU3e

Co(NO3)2, ecitu 3JIeKTpOIIH3 MIPOBOAMIM B TeueHHH 1 4. Bbixoa MeTasuia mo Toky coctaBui 85%.
VYKakuTe BO3MOXKHBIC TPUYHHBI YMECHBIICHHS BBIX0JIa METAJIJIA [0 CPABHEHUIO C PACUCTHBIM.

BapuaHT nomMamHeil KOHTPOJIbLHOMH PadoThI

BAPHUAHT Ne 1

CHUCTEMA 3JIECMCHTOB
CTPOEHUE aTOMA

TEMA 3AJIAHUE
3aganue 1. OkoHYaHME SJIEKTPOHHOU (POPMYIBI ....65°6p" . Ykaxute
MOJIOKEHUE DJIEMEHTa B IEPUOAMYECKON CHCTEME: TIEepUoi, TpYIIILY,
Tema 1. MOJArPYMIY, Ha3BaTh 3MeMeHT. CoCTaBbTE JMEKTPOHHYIO (GOpMYIy aToma
IMepuoguueckas AJEMEHTA. YKaXHUTE SJIEKTPOHHOE CEMEWCTBO, METAJUI WJIM HEMETAJI.

CocraBpTe 3NEKTpOHHO-Tpaduyeckyro (opmyny A yKa3aHHBIX
AJIEKTPOHOB B HOPMAJILHOM COCTOSTHUHU.
3aganue 2. VYkazaThb Bce KBaHTOBbIE 4HCIA [UIsl DJIEKTPOHOB,

OTBEYAIONIUX CIICTYIONICH 3JIEKTPOHHOM dhopmyIie 5p6

Tema 2.
Kuciaorno-ocHoBHbIE
CBOJCTBA BelIeCTB

3ana1me. CocraBbTe YpaBHCHU peaKL{Hﬁ, IIPpH IIOMOIIKU KOTOPBIX MOYKHO
OCYIICCTBUTL CICAYIOINE NMPEBPALICHUA
Zn — ZnO — ZnCl, — Zn(OH),—>Nay[Zn(OH),4]

Bapanme 1. [{na peakuun FesOsxy + Hyr = 3Fe0y + HOr ompenemure
BO3MOJKHOE HANpaBJICHHE CAMOIPOW3BOJIBHOIO TEUEHWSI PEAKLIUH IpU
CTaHJapTHBIX YCJIOBUAX W NpU Temmeparype t =1227°C, ecim TeruoBoii

Tema 3. 3(deKT 10 3aJaHHOI TeMIepaTypbl HE U3MEHHTCS.
Xumuyeckast VKakuTe: a) BBIACIASTCS WIA TOTIONIAeTCs SHEPrus B XOA€ PEaKIlnu; 0)
TE€PMOAHUHAMHUKA MPUYMHY HAWJIEHHOTO WM3MEHEHMs SHTpOIMH. Paccunraiite Temmeparypy, npu
KOTOPOH YCTaHABIIMBAETCS pABHOBECHE U TIPOUCXO/IUT CMeHa 3HaKa AG.
3aganue 2. Bprumciire TermoBoit addexr peaximm 3FesOsny + 8Alk) =
4A1LO3Kk) + 9Fek), TONB3YACh CTAHIAPTHBIMH SHTAIBIMAMH 00pa30BaHUS
pearupyronx BemecTB (mpuiokeHre 3). CKOJIbKO TEIUIOTHI BBIIEIUTCS
(moryotuTcst) pu 00pa3oBaHUM BelliecTBa Fe B kommdectse 56 1?7
3aganue 1. TemneparypHblii kK03QduienT peakuuu paBeH 2,5. Kak
Tema 4. M3MEHHUTCSl CKOPOCTh PEAKLMU: a) IPHU MOBBIILIEHUU TeMieparypsl oT 60
XuMH4yecKas 10 100°C; 6) npu oxJaxkaeHUH peakinoHHoU cmecu oT 50 o 30°C?
KHHETHKa 1 3apanme 2. /lnsa oopatumoit peakimu Fe3Ouk) + Hypy = 3FeOy + HO
XHMHYecKoe 3aMMIINATE BbIpaXKeHNE KOHCTaHThI paBHOBecust AHC, xJlx =+ 69,8.
paBHOBecHe [Tpenyoxxute crocoObl yBEINYEHUsI KOHIIEHTPAILIUH TPOAYKTOB PEAKIIUH.

Tema S. PacTtBopbl

3ananme 1. B 180 M Boas! pactBopeno 20 r cynbhaTa Mapratua.
[Tomyuwmicst pactBop mioTHOCTHIO 1,101 /M. Beraucnure MossipHYTO,
HOPMAaJIbHYIO, MOJISUIBHYO KOHLIEHTPALMK U MacCOBYIO J10JII0
PacTBOPEHHOI'O BELIECTBA.

3aganue 2. CocTraBbTe MOJIEKYJIIPHBIE U HOHHO-MOJIEKYJISIPHBIE
YpaBHEHUS PEaKlMii B3aNMOJEHCTBHSI B paCTBOPaxX MEXY:




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

NH;OH u MnC|2; H.SO,4 u Ba(OH)z.
3aganme 3. CocTaBbTE€ HMOHHO-MOJICKYJISIDHBIE M MOJICKYJISIPHBIE
ypaBHeHust ruaponusa cojieir NapSiOs, ShCls, Rb,SO,4. Kakoe 3HaueHue
pH (>7, <7) uMer0T pacTBOPBI TUX COJICH?

OKHCINTEIbHO- YPAaBHCHUAX, YKAKUTC OKUCIIUTCIIb U BOCCTAHOBHUTC/Ib, HAITUIINUTC

BOCCTAHOBHUTEC/IbHBIC | DJICKTPOHHBIC YPABHCHUA IMTPOLECCCOB OKUCICHUA U BOCCTAHOBJICHUA
CBOMCTBAa BelleCTB H3;PO3; + KMnO,4 + H,SO,4 = H3PO,4 + MnSO4 + Ko,SO4 + H,O

Tema 6. 3aganue. MeTo0M 3JEKTPOHHOTO OasiaHca mooepuTe KodpPHUIUEHTH B

CuSO4 + H3PO, + H,O = CuH + H3PO4 + H,SO4

DyieKTpoXuMHUYeckue | Zn U Ag , IOrpyKEHHBIX B PACTBOPBI UX COJIEH C KOHLUEHTpaIMed HOHOB

3ananue 1. /{5 rampBaHMYECKOT0 3JIEMEHTa, 00pa30BaHHOTO
Tema 7. JIaCTUHAMHU U3 METAJIOB

CUCTEMBI METaJIOB

A™ =0,01u B™ =0,05

1) cocraBbTE CXEMY rajibBAHUYECKOTO DJICMEHTA;

2) HaNWIIUTE YPaBHEHHMs JIEKTPOIHBIX [IPOLIECCOB U TOKOOOpa3yoleit
peaximm;

3) paccuuTaiiTe AMEKTPOABIKYIIYIO CHUITY TaIbBAHUYECKOTO AJICMEHTA.
3aganue 2. CocraBbTe ypaBHEHUS 3JIEKTPOIHBIX IPOLECCOB (aHOJ
MHEPTHBII) U MOJIEKYJIIPHOE YPaBHEHUE peaKIK, IPOXOasillel mpu
AIIEKTPOJIM3E PacIlIaBa WK pacTBopa dnekrponuta pacmiaB CaCly
Beruucnure Maccy Merasuia BbIJIEIUBIIETOCS Ha KaToJle, €CIU
AJIEKTPOJIN3 MPOBO WM TipH cuiie Toka A =10,0. B TeueHue BpeMern = 2,5
4.Brixon mertamia o Toky Bt cocraBun  98%.

3aganue 3. CocraBbTe ypaBHEHUS 3JIEKTPOIHBIX MPOIIECCOB U
MOJIEKYJISIPHOE YpPaBHEHHME PEAKLIUHU, POTEKAOLIeH Ipu
AIIEKTPOXUMHUYECKON KOPpO3UH rasibBaHonapel: Pb - Sn

a) B KUCIIOH cpene;

0) B aTMOc(epe BIaKHOTO BO3AYXA.

Sk~ wdE

™=

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «XuMHYecKas TePMOANHAMHUKA»

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHU: TOHITHE CUCTEMBI, BUABI CUCTEM.
TepMoanHaMuyeckue napaMeTpbl U PYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Padora. Terutora.

[TepBblii 3aKOH TEPMOJAMHAMUKH (BBIBOJ).

OHTaNBNUS KaK (YHKLUS COCTOSHUS CUCTEMbI. DHTANbIINS 00pa30BaHMs BELIECTBA.
TeroBoit >dext xumuueckoil peakiuu. DakTopbl, BIMSAIOIIME Ha TEIUVIOBOM 3(¢eKT
XUMHUYECKON PEaKIHH.

Tepmoxumust. 3axoH ['ecca.

CnenctBus U3 3akoHa ['ecca.

OHTpoMNUs KaK GYHKIHS COCTOSHUS CUCTEMBI.

Bropoii 3ak0H TEpMOAVHAMUKH.

Tpetnii 3aKOH TEPMOIMHAMHUKHU.

Oueprus ['u66ca.

Hanpasnenue caMonpon3BOJbHOTO MPOTEKAHHUSI XUMUYECKUX PEAKIIHi.

KOHTpOJIl)Hble BOIIPOCHI IO TEME «XuMHuUYeckass KHHETHKA»
XuMHudecKass KHHETHKa. CKOpOCTB XHUMHYICCKOM pP€aKu U METOJBI €€ PECTYJIUPOBAHUSA.

BnusiHre KOHIIEHTpAlMU Ha CKOPOCTh XUMHUECKON PEeaKluu (3aKOH JAEHCTBYIOLIMX Macce).
Bnusinue temnepaTypsl Ha CKOpocTh Xxumudecko peakiuu. [Ipasuno Bant — ['odda.
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Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopust nepexogHOTO KOMIUIEKCA. DHEPreTUYEeCcKas Juarpamma.
KpuBas Maxkcsemia — bonsiimana. DHepreTudeckuii 6apnep.
Karanutruueckue cuctemsl.

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

KonebarenbHble peakuuu.

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

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

®a30BbIE pABHOBECHS.

@dazoBble AUArpaMMBbl 1J11 OJHOKOMIIOHEHTHBIX CUCTEM.

KonTposbHble Bopockl 1o TeMe «PacTBopbpy

[lonsiTue pactBopa. PactBopuMocTs BeniecTBa. PactBopumocTs rasa.

PactBopsl. CmocoObl BBIpaKEHHsI KOHIICHTpPALIMM PpacTBOPOB (MaccoBas JIOJIs, MOJIApHAs
KOHIIEHTpAIUs1, MOJISIPHAs KOHIIEHTPALKs SKBUBAJICHTa, MOJIbHAS JIOJIS, TUTP).

Konnurarusasle cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

3axonsl Payns: I (Tonometpuyeckuit) u Il (30ynnunockonuueckuit ¥ KPHOCKOMUYECKUiN).

OcMmoc. Ocmotrueckoe napieHrne. CxemMa 0CMOMETpA.

KuciioTHO-0CHOBHBIE B3aMMOJICHCTBHS BEIIECTB.

Honnast Teopusi KUCIOT U OCHOBaHUU AppeHuyca. OCHOBHBIE MOHSATHUS U IMOJIOXKEHUS TEOPUU
Appennyca.

Hucconmanus KUCJIOT, OCHOBAaHMW M COJEH C TOYKM 3pEHHS WMOHHOW Teopuu AppeHuyca
(mpumepsr).

Crenenp aucconuanyy. CUIbHBIE U CI1a0bIe AIEKTPOJIUTHI.

Hucconnanus cnadbix 3neKkTponnToB. KoHcTaHTa AMCcCcOnMaIug.

3akoH pazbasieHus OcTBaibia.

Peakiiun mOHHOro 0OMEHa MEXAy JMEKTPOJIUTaMu (Ha MpUMepe peakiuil o0pa3oBaHus ci1aboro
AJIEKTPOJIUTA, OCAJIKA U Ta3a).

ITpon3BeneHne pacTBOPUMOCTH.

HonHnoe npousseneHue BoAbl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKa3aTEeNH.

I'upponus comeit. TUIBI TUAPOIN3A COJIEH.

KonnuecTBeHHBIE XapaKTEPUCTUKH MPOLIecca THIPOIH3a.

@DakTOopBl, BAUAIOIIUE HA TPOLIECC THAPOIH3A.

KOHTpOJILHLIe BOIIPOCHI IO TEME «I[ncnepcm,le CHCTEMBD»

I'ereporennsle cmecH. JluciepcHbIE CUCTEMBI.
HucnepcHocts. Knaccudukanuu aucrnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInodguisHbe 1 110(OOHBIE KOJIOUIBI.
Crioco0b! nostyueHus KOJUIOUJHBIX PACTBOPOB.

CrpoeHre KOJTOUTHBIX YacTHLl.

IIpaBuno ®asuca — [leckona.

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

Koarymsanust KOJTOMAHBIX paCTBOPOB JIEKTPOIUTAMHU.
[TpaBuno Hlynsue — [Napau. Koarynaupyromas ciocoOHOCTb.
OnTuyeckre cBONCTBA KOJIJIOUTHBIX PACTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.
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KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIE
MPOLECCHI»

OcHOBHBIE IOHATHS TEOPUU OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIHIA.
OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE CBOWCTBA BEIIECTB.

Baxxueiime okuciIuTean 1 BOCCTAHOBUTEIH.

Turbl OKUCIUTEbHO-BOCCTAHOBUTEIBHBIX PEAKIU (IIPUMEPHI).
OKHCITUTENIbHO-BOCCTAHOBUTEBHBIHM TOTEHIIUAI.

VYpaBuenue HepHcra.

CocraBiieHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
Hanpapnenue OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHA.

KoHTpoJsibHbIE BONIPOCHI 110 TeMe «DJIeKTPOXUMHUYECKHE CUCTEMbD)

DnekTpoxummuueckue cuctembl. Kimaccudukamnus 31eKTpOXUMUYECKIX MTPOIECCOB.
DNIEKTPOXUMHUYECKHE MTPOLECCHI, IPOTEKAIOLIUE HAa IPAaHULIE pa3iesa «MEeTaJlll — pacTBOP».
INanpBann4eckuii 35emMeHT Jdanusmsa — SIkoowu.

DNEKTPOABUKYIIAs CUJIa TalbBAHUYECKOIO AJIEMEHTA.

N3mepeHne »3IEKTPOAHBIX MMOTEHUMANIOB. Psn  CTaHAAPTHBIX 3JEKTPOJIHBIX MOTEHIUAJIOB.
CBolicTBa METAJIJIOB B COOTBETCTBUHU C MX MOJIO)KEHUEM B PSIly HANPSHKEHUM.

Ypasuenue Hepucra.

DNEeKTPOIN3 pacIljIaBoB U pacTBOpoB. KaTtoaHble 1 aHOAHBIE TIPOLIECCHI.

O6benunenHsbiit 3akon @apazest. Berxos mo Toky.

Koppo3zus meramios. Knaccudukanms KOppo3nOHHBIX MPOLIECCOB.

Xumuueckasi KOpposusi.

DNEeKTpOXUMHUECKass KOppo3us. AHOAHOE OKHUCIIEHHWE MeTajllla M KaTOJHOE BOCCTaHOBJIEHUE
OKHCITUTES.

[Tpumepsl KOPPO3HUH B KHCIION cpejie U aTMOC(HEPHON KOPPO3UH.

CKopocTb KOppO3UH.

3amuTa METauioB OT KOPPO3HUHU.

3alUTHBIE TOKPBITHS.

DNEKTPOXUMHUYECKHE CIIOCOOBI 3alIUThl OT KOPPO3UU METAILIOB.

XVMHYECKNE UCTOYHUKH TOKA. |'albBaHUUECKHUI 2IIEMEHT.

XUMHUYECKUE UCTOYHUKHU TOKA. AKKYMYJIATOPBI.

XHUMHUYECKUE UCTOUHUKH TOKA. TOIIMBHBIE 3JIEMEHTHI.

7. OneHo4YHbIE cpeacrea AJid MpoBEACHUSA HpOMe)KyTOqHOﬁ aTrrecranmumu
HpOMC)KYTOLIHaH aTTeCTanus UMECT OCIJIBIO OIIpCACIINTD CTCIICHb JOCTHIXCHUA

3aIlJTAaHUPOBAHHEBIX PE3YJIbTATOB O6yII€HI/I$I 10 JUCHUIIIIMHEC 3a OHpG}IeHeHHBIfI nepuon 06y‘~I€HI/I$I.

a) Ilnanupyemble pe3yabTarTbl O0y4YeHHs] M OICHOYHBbIE CPEACTBA /ISl TNPOBeEJACHUS

NMPOMEKYTOYHOM ATTECTALMM:



CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnarupyemblie pe3ynbTaThl
oOy4eHus

O1eHOYHEIE Cpe€acTBa

OIIK-4

TOTOBHOCTBLIO COUYCTATh TCOPHIO U NPAKTUKY JJIS pCIICHUA MHKCHCPHBIX 3a1a4

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
[IOJIOXKEHUS U 3aKOHBL;

- COBpPEMEHHBIEC HaIpaBJICHUS
pa3BUTHUS HAYYHBIX TCOPHIA,

- METOABl  TEOPETHYECKOI0 M
IKCIIEPUMEHTATHLHOTO HUCCIICIOBAHUS
B 00JIaCTH XUMHU

Ilepeuens meopemuueckux 6onpocos:

1. OcHOBBl XUMHUYECKOH TEPMOAMHAMUKHU: CHCTEMA, TEPMOAMHAMHUUYECKHUE NapaMeTpbl
CUCTEMBI, PYHKLIUU COCTOSIHUS cucTeMbl. [1epBblil 3aKOH TEPMOJUHAMUKH.

2. DHepreTHKa XMMHYECKHX IPOILIECCOB.

3. Ouranbnus. 3akoH ['ecca u cnencTBUs U3 HETo.

4. Outponus. YpaBHeHnue bonpiimMana. Bropoii u TpeTuil 3aKoHbl TEPMOAMHAMUKH.

5. Dueprus ['u606ca. HanpaBieHus XMuMHUYECKUX ITPOLECCOB.

6. Xumnueckas kuHeTHKa. CKOpOCTh XMMHYECKOW peakuuu. CpenHsis U UCTHHHAS CKOPOCTH
peakuuu. Kunetnueckas kpusasi.

7. CKOpPOCTb peaklliy U METObI €€ peryIupoBaHUsl.

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

9. DnHeprus akTUBaIMU. AKTHBUPOBAHHBIA KOMIUICKC. Y paBHEHHE AppeHUyca.

10. KaTtanu3aTopsl ¥ KaTaJIUTHYECKUE CUCTEMBbI. [ OMOTeHHBIN KaTasus.

11. Karanuzatopsl U KaTaJUTUYECKHUE CUCTEMBI. [ eTeporeHHbIi KaTanus.

12. Xumnueckoe paBHoBecre. KoHCcTaHTa XUMHUYECKOTO paBHOBECHSL.

13. Cmemenue xumudeckoro paBHoBecus. [Ipunmmm Jle HlaTemnse.

14. PactBopbl. CiocoOBI BbIpaskeHHsI KOHLEHTPAIUK PacTBOPOB.

15. PactBops! nekTpoauToB. CTeneHb U KOHCTAHTa 3JIEKTPOIUTUYECKON Tuccolranuu. 3akoH
pa36asnenus OcTBaibaa.

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

17. PactBopumocTs. IlpousBeneHne pacTBOpUMOCTH. YCIIOBHE 00pa3oBaHMS U PAaCTBOPEHUS
OCaJIKOB.

18. uccoumanus Boasl. MoHHOe mpou3sBeneHue Boasl. pH.

19. I'mapomnu3 coneii. CTemneHs M KOHCTaHTa THAPOJIH3a.

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

21. CtpoeHue KOJUTOUTHBIX YaCTHII.

22. Koarynsiusi KOJUIOMIHBIX paCTBOPOB.

23. OKHCIUTENBHO-BOCCTAHOBHUTEBHBIE CBOWMCTBa BemecTB. Kiaccndukanus OKHCIMTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUH.
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24. DneKTpoXUMHYECKUEe CUCTEMBI. 3akoHbl Dapanes. DIeKTpOAHBINA MTOTEHITUAI.
25. I'anpBannveckuii anemMeHT Jlanusis SIkoou.
26. DJIEeKTPOXUMUYECKUE CUCTEMBI: 3JIEKTPOIHN3 paciuiaBoB. [IpuMeHeHue aiekTpoinsa.
27. DnexTponu3. AHOJHBIA M KaTOIHBIA MPOLIECCH MPHU 3JIEKTPOIH3e pacTBOpoB. [Ipumenenue
AIIEKTPOJIN3A.
28. Kopposus. Buabl koppo3un. CriocoObl 3alIUTHl METAIJIOB OT KOPPO3HH.
YmeThb - pemiath  pacueTHble  3aJauu Ilpumepuvle npakmuyeckue 3a0anus:
IIPUMEHUTENBHO K Marepuaty 1. HamucaTth 531€KTPOHHBIE YpaBHEHMsI 3JIEKTPOAHBIX IIPOLIECCOB, YPABHEHHE CYMMAapHOM
MIPOTPaMMBbI; TOKOOOpa3yromeil peakuuu, BoIYHCIUTh, DJ[C ralbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
- NPOTHO3UPOBATH BO3MOXKHOCTH | HOHOB METAIIJIOB PaBHBI: [AI**1=0,001 mounb/1, [CO**]=0,1 Moub/1.
MIPOTEKAHUS CaMOTIPOU3BOJIbHBIX 2. Hanncath MOHHBIE U MOJIEKYJSIpHBIC YpaBHEeHUS peakuuid rugponusa coneit: KsPOy; NaySOq;
MIPOIIECCOB B paznuunsbix | ZnCl,.

XUMUYECKUX CUCTEMAX;
- COYeTaTb TEOPUIO U NPAKTUKY AJIA
peLICHUSA NHKEHEPHBIX 3aa4

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

4. B 2 1 pactBopa ruapokcuaa xanbius conepxkurcsa 478,8 v Ca(OH),. IlnoTHOCTS pacTBOpa
1,14 v/mi. Paccuuraiite: 0(Ca(OH),); Cy; Co; Cmy N(Ca(OH),) 1 N (H20); T.

5. CocTaBbTe ypaBHEHHS OKUCIUTEIBbHO-BOCCTAHOBUTEIbHBIX PEAKIIAN:

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

6. Hanucarb DSJ€KTPOHHBIE YpPaBHEHHUs JJIEKTPOJHBIX IIPOLIECCOB, YPaBHEHHE CYMMapHOU
TOKOOOpa3yrolel peakunu, BoIYUCIUTh DJ[C raJlbBaHMYECKOTO 3JEMEHTa, €CIM KOHLEHTpaluu
MOHOB METAJJIOB PABHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHUs peaklUii, HaKMCcaB X B MOJIEKYJISIPHONH U MOHHOM popmax:

NH;OH + HNO3; —, Zl’l(OH)z + NaOH—, AIPO4 + Na,SO,4 —.

8. HammcaTh ypaBHEHUS peakiuii THAPOJIN3a B MOJIEKYIsipHOM U HoHHOM Buje: Aly(SO04)3, KCI,
Na,SOs.

9. Hammcare 53JIEKTPOHHBIE YPAaBHEHMs DSJIEKTPOAHBIX ITPOILIECCOB, YPABHEHUE CYMMAapHOU
TOKOOOpa3yromei peakuuu, BeIMUCIUTh JJIC raqpBaHHYECKOro 3JIEMEHTA, €CIIM KOHIEHTpaluu
MOHOB METAJIOB PABHBI: [Zn?*1=0,01 moxs/n, [CU*]=1,0 Monb/1.

10. Cynbdat amomunus Maccoit 36,4 r pactBopuian B 100 r Boasl. [II0THOCTH MOTY4EHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hanmcarb 3I€KTpOHHBIE YPAaBHEHMsI 3JEKTPOJHBIX IIPOLECCOB, YPAaBHEHHE CyMMAapHOMU
TOKOOOpa3yroneil peakuuu, BoIYUCIUTh DJ{C rajJbBaHMYECKOT0 3J€MEHTa, €CIM KOHILEHTpaluu
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MOHOB MeTayuioB pasHel: [MNn®"]=0,01 mous/i, [Ag*]=1,0 Mob/11.

12. 3aKOHYUTH YpaBHEHHUS PEAKLUH, HAIIUCAB UX B MOJIEKYJISIPHOM U MIOHHOM BHUJIE:
MnS + H;SO4 —, Fe(OH)3; + NaOH —, NH4Cl1 + KOH —.

13. Onpenenute TEpMOAUHAMUYECKYIO BO3MOXKHOCTB IpoTekaHus peakuun CaOg) + 2 Cy =
= CaC; () + CO(r), AH; = 460 x>k ipu CTaHApTHBIX yCI0BHAX. Paccunraiite Temneparypy Hadaia
peakiuu, ecnu  S(Ca0)=38 [Ix/mons'K; S(C)=6 [Ix/mons'K; S(CaCy)= 70 JIx/MonbK;
S(CO)=197 JIxx/monw-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI:

KMnQO4 + NaNO, + H,SO4 —, CI‘2(SO4)3 + Br, + NaOH —.

15. Onpenennte TepMOIMHAMUYECKYIO0 BO3MOXHOCTD npoTekanus peakiuu 2 Cly ) + 2 HO(
=4 HClyy + Oz (y, AH; = 115,6 x/I)k npu cTaHIapTHBIX YCIOBHsAX. Paccumraiite Temnepatypy
navana peakiu, e S(Cl)=223 JIx/monws-K; S(H2,0)=189 Tx/mons-K; S(HCI)= 187 Ix/Monb-K;
S(02)=205 JIx/momnb K.

16. Hanucatp ypaBHEHHsI peakiiiii ruaposiu3a B MosiekyisspHoM u noaHoM Buje: CrCls, NaNOs,
K2CO:s.

17. CoctaBbTe ypaBHEHHUS OKUCIIUTEILHO-BOCCTAHOBUTEIHHBIX PEAKIIN:

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

18. I'omoreHHas peakius HporekaeT mo ypaBHeHHo Hy ) + b oy = 2 Hly). Hauanpnas
KOHIIeHTpaluss Bojgopoaa 2,1 mons/n, uoga 1,5 monw/n. Bo CKonbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopona?

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

20. Onpeznenute TEPMOJUMHAMHUYECKYIO BO3MOXKHOCTb IpoTeKaHMs peakiuuu CS; ) +3 Oyp=
=CO;, ( + 2 SO; (), AH, = -1075 x/Ix npu craHmapTHbIX yciaoBusix. Paccumraiite Temmeparypy
Havana peakiuu, ecin S(CS;)=151 Jx/monb-K; S(02)=205 dx/mons-K; S(CO2)= 213 Ix/Mons-K;
S(S0O,)=248 Txx/monw-K.

21. Peaknusa uger mo ypaBHeHHIo: 2 Hy oy + So () = 2 HyS). HauanpHas koHueHTparus
BOJIOpOJIa 2 MOJIB/1, cepsl 1,5 Momb/n. Onpenenute BO CKOJIBKO pa3 M3MEHUTCS CKOPOCTh PEAKITUU K
MOMEHTY, Koraa npopearupyet 0,7 Moab/1 Bogopoaa?

22. Ompenenure TEPMOAMHAMUYECKYIO BO3MOKHOCTD MPOTEKaHUs peakuu 2 ZNnS () + 3 Oy =
=2 2Zn0 ¢y + 2 SO, (1, AH; = -890 kI npu cTaHIapTHBIX ycioBusx. PaccunTaiite Temmepatypy
Havana peaknuu, eciu S(ZnS)=58 Jx/monb K; S(0,)=205 Jlx/monb-K; S(ZnO)= 44 Jx/MonbK;




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl

DJIEMEHT OneHouHble CpeaCTBa
oOyueHus
KOMIIETEHINH
S(S0,)=248 JTxx/mons-K.

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

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

Brnaners - HaBbIKAMU MPUMEHEHUS OCHOBHBIX Ilpumepuvle npakmuyeckue 3a0anus:

XAMHYECKHAX 3aKOHOB B
podecCHoHaAIbHOM IeATSIIBHOCTH;

- MPAKTUICCKUMHU HaBBIKaMU
TEOPETUYECKOIO u
AKCIIEPUMEHTAILHOTO MCCIICIOBAHUS
B 00JIaCTH XUMUHU

1. Jlnsa peakumu CHy ) + CO; ) = 2 CO () + 2 Hy (1) onpesiennTe BO3MOXKHOE HAIIPABICHUE
CaMONIPOM3BOJILHOTO TEYEHMs pPEAKLUUU IPH CTaHJApTHBIX YCIOBMSX M Ipu  Temmeparype T
=927°C, eciu TemwoBoit HpPEKT peakiyuu 10 3a1aHHOM TEMIIEPATYPhl HE H3MEHHTCS. YKAKHUTE: a)
BBIJICJIAECTCSL WIIM TIOTJIOLIAETCS SHEpPrus B XOJAE peakuuu; 0) NpUUMHY HalWJAEHHOTO M3MEHEHUS
sHTponuu. Paccunraiite Temneparypy Hadasaa peakLuu.

2. Bolpaszure uepe3 KOHLEHTpAIMKU PEareHTOB KOHCTaHThl PAaBHOBECHUS CIICAYIOIIUX peaKIuii
Nowy + 3 Hory = 2 NH3py, AH = -92,2 xJx. YkaxuTe HamnpapieHHE CMEIIEHHsS XMMHUYECKOTO
pPaBHOBECHsI 3TUX PEaKLUi: a) NpU MOHMKEHUH TeMIIepaTyphl, €ClIM JaBJIeHUE MOCTOSHHO; 0) Ipu
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEPATypa MOCTOSHHA.

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

4. Kakwe w3 cnenyromux coneit noasepratorcs rupponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJIEKYJISIPHBIE YpPaBHEHMsI THIPOJIM3a COOTBETCTBYMOIMX coieil. Kakoe
3HavyeHue pH (< win> 7) UMEIOT pacTBOPHI 3TUX CoJei?

5. 3onb runpokcuaa Maraus noaydeH myrem cMmemmBanus 0,02 1 0,011. pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsii 4acTUI] MOJTYYEHHOTO 30Js1 U HANMIIUTE
(bopMyTy €ero MUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOABIIKYILYIO CHIIy U ONPEIEIUTE HAlpPaBICHUE CaMOIPOU3BOJIEHOTO
MPOTEKaHUs pEeakUUu TMpU CTAHJAPTHBIX YCIOBUSAX, MHCIONb3ySd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTENBHBIX IoTeHInanos HJ + H3PO, — J, + H3PO3 + H,0.

7. TlpuBeaute cxeMbl 3JEKTPOIHBIX MPOIECCOB U MOJEKYJISPHbIE ypaBHEHHUS peaklui,
NPOTEKAIOIIMX TPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXXHOM Bozayxe. Ompenenure yObUIb Macchl aHOAA MPU KOPPO3UU B KUCION cpene 3a 20 MuH,
€CIIi CKOPOCTh Kopposuu coctapuia 0,01 r/4.

8. CocTaBbTe NEKTPOHHO-MOHHBIE YPABHEHHMsI 3JICKTPOJHBIX MPOIIECCOB (aHOA UHEPTHBIN) U
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MOJIEKYJISIPHOE YpaBHEHHE PEaKIuu, MPOUCXOAAIIeH npu anekTpoiuse pactBopa CoSOy,
Beruucnute pakTryeckoe KOJMUECTBO METala, MOJIyYeHHOTO Ha KaTo e TPH JIEKTPOIIN3E
Co(NO3),, eciu 37eKTpOIIH3 MPOBOAMIM B TedeHuH 1 4. Beixoa Metaia mo Toky coctaBui 85%.
YkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METaJIJIa 110 CPABHEHUIO C PACUETHBIM.




0) Ilopsaiok nMpoBeAeHUsI MPOMEKYTOUHOM ATTECTAUM, OKA3aTeJIM U KPUTEPHUH OLlCHUBAHUS:

[IpomexyTouHas arrecTtanusi MO TUCHUIUIMHE «XUMUS» BKIIOYAET TEOPETHUYECKHE BOIMPOCHI,
MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHS OOY4YalONIMMHUCS 3HAHUH, W TPAKTUYECKUE 3aJaHUs,
BBISBJISIIOIINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUI U BIaIeHUH, MPOBOIUTCS B (hOpMe IK3aMEeHa.

DK3aMeH 10 JaHHOW JUCUUIUIMHE TPOBOJAUTCS B YCTHON (OpMeE IO SK3aMEHAI[MOHHBIM OUJIeTaMm,
KKl U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOMIPOCA U OHO MPAKTHUECKOE 3aJaHHe.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA.

— Ha OLEHKY «OTJIU4YHO» (5 OamnoB) — oOydalomuics JIEeMOHCTPUPYET BBICOKHII YpPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHI[MI, BCECTOPOHHEE, CUCTEMATUYECKOe U TIIyOOKOe 3HaHHE Yy4eOHOTrOo
MaTepuaia, CBOOOIHO BBIMOJHSAET MPAKTUYECKHE 3aJaHus, CBOOOJHO ONEPUPYET 3HAHHSIMHU,
YMEHUSIMH, IPUMEHSET UX B CUTYAIUsIX MOBBIIIEHHOM CI0KHOCTH.

— Ha OIEHKY «Xxopomo» (4 Oamra) — oOydJalImUKCS JIEMOHCTPUPYET CpPEAHHH YPOBCHD
c(OPMUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIE€ 3HAaHHUS, YMEHHS OCBOCHBI, HO JOIyCKAarOTCs
HE3HAYUTENIbHBIE OIIMOKH, HETOYHOCTH, 3aTPyIHEHHS NPH AHATUTHUYECKUX ONepalusx, NepeHoce
3HAHUW U YMEHUH Ha HOBbIE, HECTAH/IAPTHBIC CUTYAIUH.

— Ha OLIEHKY «Y/0BJIETBOPHUTEJIBHO» (3 Oaiia) — o0yyaromuiicst 1eMOHCTPUPYET MOPOrOBbIN YPOBEHB
c(OPMUPOBAHHOCTH KOMIIETEHIIUNA: B XOJ€ KOHTPOJIBHBIX MEPOINPUSATHI JOMYCKAIOTCA OIIMOKH,
MIPOSIBIIIETCS.  OTCYTCTBUE OTICIBHBIX 3HAHWW, YMEHUH, HAaBBIKOB, OOYYAIONIWICS HWCIBITHIBACT
3HAYUTENIbHBIC 3aTPyIHEHUS MPU ONEPUPOBAHUM 3HAHHUSIMH U YMEHHUSMHU IIPHU UX MEPEHOCE HAa HOBBIC
CUTYyallUH.

— Ha OLIEHKY «HeyI0BJIeTBOPUTEILHO» (2 6amia) — oOyJaromuiics 1eMOHCTpUPYET 3HaHUS He Oolee
20% TeopeTHUeCKOro Marepuana, JONYCKAaeT CYIIECTBEHHbIE OIIMOKM, HE MOXET I10Ka3aTb
MHTEJJIEKTYalIbHbIE HABBIKU PELICHUS MPOCTHIX 33/1a4.

— Ha OICHKY «HEY/JOBJIETBOPUTEJbHO» (1 0amn) — oOydarommiicss He MOXKET TOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOM3BEACHUA U OOBSICHEHUsS HHPOpPMAIMU, HE MOXKET MOKa3aTh HHTEJUIEKTyalbHbIE
HABBIKU PEIICHUS MPOCTHIX 3a/1ad.

8. YueOHO-MeTOANYECKOE U HH(POPMAINIMOHHOE 0DecTieYeHUe TN CIUIIIHHbI

a) OcHoBHas JqUTEpaTypa:

1. OcuoBbl xumuu: yueOnuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUL] UTHOPA-M, 2014.-
560c.: - (Bwicmee oOpa3oBanme: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread?.php?book=421658 - (mata oOpamenus: 14.10.2019). - Tekcr:
JJIEKTPOHHBIN.
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Maruurtoropck : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyi. skpana. - URL:
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0) /lomoJiHUTE IbHAS JIUTEpaTypa:

1. Mensunuk, H. JI. PactBops! : mpaktukym / H. JI. Menguuk, 3. P. Mymiuna, O. A.
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850.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : BIEKTPOHHBIN. -
Caenenus goctynHsl Takke Ha CD-ROM.
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5. Koposun, H.B. O6mas xumus: yde0. I TEXHUYECKHX HampaB. W crerl. By30B /H.B.
Koposun —9-e u3a., nepepad.- M.: Beicun. mk., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEMOCPEACTBEHHBI.
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[Tonomapesa, A. A. Pagaens, 3. H. Tumodeera; mox pea. A. A. Pasnens, A. M. Ilonomapesoii. - 10-¢
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10. Mumypuna, O.A. DIEKTPOXUMHUYECKHE IIPOILECCHl: METOJIWYECKHE YKa3aHus K
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r) [Iporpammuoe o0ecieuenne u UHTEpHET-pecypcebl:

IIporpammuoe obecnevyenue

Haumenoanue 10 Ne norosopa Cpox aeiicTsus

JIMLCH3HH

MS Windows 7 Professional (s 15571 o 08.10.2018 11.10.2021

KJIaCCOB)

MS Windows 7 Professional |y 757 17 o1 27.06.2017 27.07.2018

(m1st KITAaccoB)

MS Office 2007 Professional Ne 135 ot 17.09.2007 0eccpovHO

7Zip cB000HO pacnpoctpansemoe 10 OECCPOYHO

FAR Manager cB000HO pactpocTpansemoe 110 0OeccpouHO

IIpodeccnonanbubie 6a3bl JAHHBIX U HHGOPMAIHOHHBbIE CTIPABOYHbIE CHCTEMBI
HasBanwue kypca CchblliKa

DOnekTpoHHas 0aza mepuoAnYecKux u3gaHuii East
View Information Services, OO0 «MBUC»
Hammonanenass uHGOpMaIMOHHO-aHATUTHYECKAS
cucrema — Poccmiickmii  mumekc  Hayunoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PUHIL)
ITouckoBas cucrema Axanemuss Google (Google
Scholar)
Nndopmannonnas cucrema - EguHoe okHO
JI0CTYyTa K MHQOPMAIIMOHHBIM pecypcam
QenepalibHOE  TOCYJAapCTBEHHOE  OIOKETHOE
YUPEKICHUE «DenepanbHbIi uncrutyt|URL: http://www1.fips.ru/
MTPOMBIIIIIICHHOW COOCTBEHHOCTH
Poccuiickas ~ T'ocymapcTBeHHass ~ OuOimoTexa.
Karanoru
DnexTpoHHBIe pecypcbl Oubmuoreku MITY wm.
I'.1. HocoBa

https://dlib.eastview.com/

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

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

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

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




9. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCHMIINHBI

MaTepI/IaJIBHO-TeXHI/I‘IeCKOC obecrneucHue JUCIMITIIIMHBI BKJIIFOYACT:

Tun u Ha3BaHUE ayJUTOPUH

OcHallleHue ayIuTOpun

Y4ueOHbIE ayIUTOPHUHU IS
MPOBEJICHUS 3aHATUN
JEKIIMOHHOT'O THUIIa

MynbpTUMenuiiHBIE CPEACTBA XpaHEHHWs, Mepenadyu Hu
npeJcTaBieHUust HHPOPMALUU

YueOHbIC ayIUTOPUH IS
pOBECHHS J1a00PaTOPHBIX
3aHSITUH, TPYIIIOBBIX U
WHMBUIYaIbHBIX KOHCYJIbTAIIHH,
TEKYIIETro KOHTPOJS U
IPOMEKYTOUYHOU aTTECTAIUU

O0opynoBaHue 17151 BBIIOJHEHUS J1a0OPaTOPHBIX pabdoT,
XUMHYECKas [10Cy/1a, pEaKTHBHI,
Harnsgasle MmaTepuansl: TaOIUIbl, CXEMBI, I1JIAKATHI.

Ilomemenus s
CaMOCTOSITEIbHON pabOTHI
oOyuaromuxcs

[lepconanbubie kommbroTepel ¢ makerom MS  Office,
BBIXOJIOM B MHTEpHET M ¢ JOCTYIOM B 3JIEKTPOHHYIO
nH(pOpPMaAIIMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCUTETA

HOMGH_IGHI/I?I JJI1 XpaHCHUA U
NpOPHIAKTUIESCKOTO 00CTYKHBAHUS
y4eOHOTro 000py10BaHUS

Cremnaxu, cei(sl 111 XpaHEHUsT y4eOHOTO 000y JOBaHUS
WHCTpYMEHTHI JJIsI peMOHTa J1abopaTOpPHOTO
000py0BaHMUS.




