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uH(OpMAITHOHHOTO OobecreueHus
JUCIMILUTAHBI




1. Ilesim ocBOEHMSI AMCIUTIIIMHBI

[lensiMu OCBOCHHSI TUCIUIUIMHBI «XUMUS» sBIsSeTCs (opMupoBaHue (GyHIAMEHTATBHBIX
3HAHUH B O00JaCTM COBPEMEHHOM XHWMHH, BKIIOYAIOIIMX OCHOBHBIE IIOHSATHSA, 3aKOHBI |
3aKOHOMEPHOCTH, OIIMCHIBAIOIIME CBOWCTBA XWMMHUYECKHMX COECAUHEHWW; pAa3BUTHE HABBIKOB
CaMOCTOATEIILHONH pa0OThl, HEOOXOAUMBIX Il MPUMEHEHHS XWMHUYECKMX 3HAHWK TNPH H3YYCHHUH
CIIELIMAJIBHBIX TUCIUIUIMH U JaJbHEUIEH TPAaKTUUECKON AEATEIbHOCTH.

2.MecT0 AMCUMIUIMHBI B CTPYKType o00pa30oBaTeibHOH NPOrpaMMbl MOATOTOBKH
0akajiaBpa

Jucrummmaa b1.b.11 «Xumus» BxoauT B 0a30Byr0 dacTh Oyioka 1 oOpaszoBarenbHON
MPOTrpaMMBI.

JIst u3ydeHus: TUCHUILTMHBI HEOOXOAMMBI 3HAHUS, YMEHHS U BIIaJeHUs, CPOPMUPOBAHHEIC B
pe3ynbraTte TONy4YeHHUsS CpeaHero (MOJTHOTro) oOmero oO0pa3oBaHHS IO JAUCHUIUIHHAM «XUMUS»,
«Pu3ukay, «MaTemMaTHuKa.

3HaHUSA U YMEHUS OOYyYalolIUXCs, MOJYYCHHBIC MPU U3YyYEHUU NAHHOW AUCIUIUIMHBI OyayT
HEOOXOMUMBI UM TpU  JajbHEHIIeM H3y4YeHWH TaKUX AUCHUIUIMH, Kak «be3omacHocTb
KH3HEACATCIHLHOCTHY, « IKOJIOTH.

3 Komnerenuuu odyuarmerocsi, gopmupyembie B pe3y/ibTaTe 0CBOCHHS AUCHMILNIMHBI U
IUIAHMPYeMble pPe3yJabTaThl 00y4eHust

B pesynbTare 0CBOCHHS TUCIHMILIMHBI «XUMHs» 00yUJaroMMNACs JOIDKEH 00J1a1aTh CIeAYIONIeH
KOMIIETEHIINEH:

CTpyKTYpHBIN DJIEMEHT [TnarupyeMble pe3ynbTaThl O0yICHHSI
KOMIIETEHIUN

OIIK-3
CIIOCOOHOCTBIO  MPUMEHATh  cUCTeMy  (yHAaMEHTAlIbHBIX  3HAHMM  (MaTeMaTHYeCKHX,
€CTeCTBEHHOHAYYHBIX, HH)KEHEPHBIX U IKOHOMUYECKUX) A uAeHTU(ukanmu, GopMyIupoBaHUs U
pEeIICHUST TEXHWYCCKUX M TEXHOJOTHYECKHX Mpo0JeM B 00JIACTH TEXHOJOTHH, OpTaHHW3aIUH,
IUTAHUPOBAHUS W YIPABIEHUS TEXHUYECKOW M KOMMEPUYECKOM OHKCIUTyaTalledl TpaHCIOPTHBIX
CHUCTEM
3HaTh - OCHOBHBIE XUMHUYECKHE ITOHSITHS, TTOJI0KEHHUS U 3aKOHEI;
- COBPEMEHHBIE HAMPABJICHHS PA3BUTHS HAyUHBIX TEOPHil;
- METOJIbI TEOPETHUYECKOTO M DKCICPUMEHTAILHOTO HCCIICIOBAHUS B
007aCTH XUMHHU
VYmeTn - pemarth pacueTHbIC 3a/1a491 PUMEHUTEITBHO K MaTepUaTy IPOrPaMMBbl;
- TMPOTHO3UPOBATH BO3MOXHOCTH MPOTEKAHUS CaAMOMPOU3BOIBHBIX
MIPOIIECCOB B PA3JIMYHBIX XUMHUECKHX CHCTEMax
Brnaners - HaBBIKAMH TPUMEHEHHs] OCHOBHBIX XHMHUYECKHX 3aKOHOB B
npo¢eCCuOHAIBHON NeATETHHOCTH;
- MPaKTUYECKUMHU HABBIKAMHU TEOPETHUYECKOTO U IKCIEPHUMEHTAIHLHOTO
HUCCIIEIOBAHNUA B 00IaCTH XUMUAH

4. CTpyKTYpa H coJepKaHue JUCUMIIMHbI

OO61as TpyA0eMKOCTh TUCHUIUTHHBI COCTABISIET 3 3a4eTHHIX equHUIIB 108 aka. yacoB:
- KOHTaKkTHas pabora —69,8 akas. gacos:

- ayuTOpHas pabora — 68 akan.daca;

- BHeayiuTopHas — 1,8 akazg.gaca
- caMocTosiTenbHas paborta — 38,2 akas.qaca.
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1. Xumuyeckast TepMOIMHAMHKA 1 6 6/21 6 |- oopmnenue oryera no|3amura nabopaTopHoit pabotsr. |OIIK-3
nabopaTopHoii padore; HomamHee  3azanue  Ne  1.|-3yB
- pemieHue gomaiHero 3aaanus Ne 1; | TectupoBanue.
- CaMOCTOSITENILHOE U3yueHHE
yueOHOW U HAyYHOU JIUTEPaATYpH.
2. XuMnyeckasi KHHETHKA 1 4 4/21 4 |- oopmienue oTyeTa no|3aummra JabopaTopHoit pabotsl. |OIK-3
nabopaTopHoO# paboTe; Homamnee  3amanne Ne  2.|-3yB
- pelieHue gomarnHero 3ananus Ne 2; | TectupoBanue.
-CaMOCTOSITEIbHOE M3YUYCHUE YICOHOMH
Y HAYYHOMU JIMTEPATYPHI.
3. PactBOpEHI 1 8 8/411 | 10 |- oopmnenne oTyera no|3amra JadopaTopHoit padoTsr. |OITK-3
nabopaTopHoii padore; HomamHee  3amanue Ne  3.|-3yB
- pemenue gomMamnHero 3aganus Ne 3; | TectupoBanue.
-CaMOCTOSTENbHOE U3YUYeHUE Y4eOHOMH
Y HAYYHOU JIMTEPATYPBI.
4. luciepcHbIe CUCTEMBI 1 4 421 4 |- odopmiieHne oTyeTa no|3amura JadopaTopHoit padoTsr. |OITK-3
nabopaTopHoii paboTe; TectupoBanue. -3yB
-CaMOCTOSTEIbHOE U3YUYeHUE YUeOHOMH
Y Hay4YHOU JIUTEPATYPBI.
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5. OxucnurensHo-| 1 4 421 4 |- odopmiieHne oT4yeTa mo [3ammra JabopatopHoi padotsl. |OITK-3
BOCCTAHOBUTEJIBHBIC MTPOIIECCHI nabopatopHoit pabore; Homamnee  3amanne Ne  4.|-3yB
- pemieHue gomaiiHero 3ananus Ne 4; | TectupoBaHue.
-CaMOCTOATEIbHOE U3YUYCHHE yueOHOU
Y HAYYHOU JIMTEPATYPBI.
6. DIIEKTPOXUMUYECKUE CUCTEMBbI 1 8 8211 | 10,2 |- odopmiieHue oTuyera mo |3amura JraboparopHoir pabdoTsl.|OITK-3
nabopaTopHoOi pabdoTte; Homamnee  3amanue Ne  5.|-3yB
- pemienue gomarnero 3aaanus Ne 5; | TectupoBanue.
-CaMOCTOSITEIbHOE M3Y4YCHUE YICOHOMH
Y HAYYHOU JIUTEePaTypHI.
HToro nmo iucuunjInHe: 1 34 |34/14M| 38,2 3auer




5. O0pa3oBaTe/ibHbIe U HHPOPMAIIMOHHbIE TEXHOJIOTHH

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

Jlexuuu npoxoAsT Kak B HMH(pOpManMOHHOW (opme, 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-KOHCYJIbTAMU, TAE TEOPETUYECKUN
MaTepuai 3apaHee BbIAACTCS CTYIEHTaM JJIsi CAMOCTOSATEIbHOIO U3YUEeHHUSI, s IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKLKs TPOXOJUT [0 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 NpeACTaBiseT COOON 3aHsATHe, Mpeanojararomiee
MHUIMUPOBAHHOE TMIpENo/iaBaTeyieM TMPUBICYCHHE AayAUTOPHUH K pPEHICHUIO KPYIMHOM HaydHOMU
poOJEMBI, pPAcCKpbIBA€T BO3MOJKHBIE IIYTH €€ pEIIeHUs, I10Ka3blBa€T TEOPETHUUECKYI0 U
MPaKTUYECKYI0 3HAYUMOCTh AOCTHKeHud. Ha mpoOrmeMHON JeKuMyM HOBOE 3HAHHWE BBOAMTCS Kak
HEeM3BeCTHOE /s oOyyatomuxcs. [lonydennas napopManus ycBauBaeTcst Kak JMYHOCTHOE OTKPBITHE
€Ille He U3BECTHOTO I ce0sl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenojJaBaHus IJUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
MCIOJIb30BaHUEM JIEMOHCTPAIMOHHOTO XUMHUYECKOTO SKCIIEPUMEHTa, KOTOPBIA MO3BOJISIET Hanbosee
[IOJIHO pEeaIn30BaTh METOJ MPOOJEMHOro OOYy4YEHHs dYepe3 IOCTaHOBKY IMpOOJIEM € MOMOIIbIO
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-KOMMYHHKAITMOHHONH — 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 peaJbHBIMH XHMHUYECKHMMH BemecTBaMu. Ha maboparopHbeix paborax
BBITIOJHSIOTCS TPYIIOBBIE WJIM HWHAMBUAYAJIbHBIE 3alaHus To mpoiaeHHoi Tteme. [IpoBenenue
n1a00paTOpHBIX paboT HEOOXOIMMO MpPEABAPATh WHCTPYKTAXKEM I10 IpaBUiIaM 0e30macHoi paboThl B
XUMHYecKol saboparopuu. OCHOBHBIM YCIIOBHEM JIOIyCKa CTYAEHTOB K JiabopaTropHOW 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 CBS3€d MEXAY KOHKPETHBIM 3HAaHHUEM U €ro
npuMeHeHneM. Kpome Toro, 1menecooO0pa3HO  HCIOJB30BaThb  TEXHOJIOTHIO  KOJJIEKTHBHOIO
B3aMMOOOy4eHus (mapHylo paboTy) Tpex BHUIOB: CTaTMuYeckas Mapa, JIUHAMHU4YecKas mapa,
BapHallMOHHAs Iapa; COBMeEIIas ee ¢ TEXHOJIOrHMeld MOAYJIbHOTrO 00yueHHs. BBINOIHUB SKCIEPUMEHT,
oOyyaroruecs: GopMyIupyrOT 0000IIEHHBIE BHIBOIBI 10 CEPUH OIBITOB, UCIIOJIB3YsI TIPUEMbI aHAJIOTHH
U CPaBHEHHS.

CamocTosrenbHas paboTa o0ydarolmuxcs SBISIeTCsS OJHUM U3 Hanbosee 3p(EKTUBHBIX CPENICTB
pa3BUTH MOTPEOHOCTH K OyaymieMmy camooOpa3oBaHuio. CaMmocTosiTenbHas paboTa o0ydyaromuxcs
BKJIIOUaeT B ce0s camble pazHooOpa3Hble (HOpMbI Y4eOHOM N1eATENbHOCTH: BBINOJHEHHE TOMAIIHUX
3aJJaHui, 3aBepuieHne o(opmieHHs 1a0OpaTOPHBIX PabOT, MOATOTOBKA K MPAKTUKYyMY, H3y4eHUE
OCHOBHOTO U JIONOJHHUTENBRHOTO MaTepuaia Mo yuyeOHMKaM M NOocoOusiM, YTeHHE M MpopaboTka
HAay4YHOH nuTeparypsl B OHONIMOTEKe, HamucaHue pedepaToB M KYpCOBBIX pabOT, MOATOTOBKA K
KOJUIOKBUYMaM, 3a4eTaM, UTOrOBOM aTTeCcTaluu.

CamocrosarenbHass paboTra oOydaroUIMXcsi JOJDKHA OBbITh HalpaBlieHa Ha 3aKperuIeHus
TEOPETUYECKOr0 MaTepuana, U3JI0KEHHOIo IpernojaBaTesieM, Ha MpopabOTKy 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 CaMOCTOATENBbHON pabOThI B BUJIE MTPE3CHTALIH.

CamocTrosTenbHas paboTa oOydaromuxcs Mo AUCUUIUIMHE «XHUMHUS» BKIIIOYAET pelleHne 3a1a4
U BBINOJHEHHME 3aJaHUM  PENpPOAYKTHMBHOIO  XapakTepa IO alIrOpUTMy, IPENTIOKEHHOMY



MIPENO0/IaBaTEIIEM.

[Tpu npoBeneHnN PyOEIKHOTO U 3aKITFOUUTEILHOTO KOHTPOJIS OCHOBHBIMU 33]]a4aMU, CTOSITUMHI
nepeJ MperojaBaresieM, SBISIOTCA: BBIIBICHHE CTENEHH MPaBHWJIBHOCTH, 00beMa, TNTyOWHbI 3HAHUIA,
YMEHHUH, HaBBIKOB, IIOJYYEHHBIX IIPU M3YYEHUHU Kypca Hapsgy C BbBIIBICHUEM CTEIICHU
CaMOCTOATEJIbHOCTH B IPUMEHEHHUH TOIyYEHHBIX 3HAHUM, YMEHHUI 1 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 TaKOl crocod
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 oOBbSCHIET U U3MEHsIET OKpyKaromuii Mup». Kypc cocrout uz 10 nexui.
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 XMMHYECKUE PEaKIUH, KaKue
BEILIECTBA OINPEIEISIOT CBOMCTBA KMBBIX CUCTEM. BTopas 4acTh mOCBsLIEHA MPUKIAIHBIM aCleKTam
XMMHUU: OHA MOKA3bIBAET, KaK XUMHUS BIUSET HA KU3Hb OOILIECTBA U yIy4IIAeT OBCEAHEBHYIO KH3Hb
moneid. B Hell paccka3biBaeTcsl 0 LEHHBIX MPOAYKTaX XMMHUUYECKOW MPOMBIIUIEHHOCTH, 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 3aJaHUW C aBTOMAaTU3UPOBAHHOW IMPOBEPKOU
pE3yNbTaTOB U TBOPYECKUX 3aJaHHUI ¢ MOcCienyrimuM oOcyxkaeHuem Ha Qopyme. Kypc sBusercs
001eo0pa3oBaTebHBIM, HE TPEOYeT CrIeUaIbHON MOArOTOBKH U PACCUNTAH Ha IHUPOKYIO aAYAUTOPHUIO
cllyliaresei, B MepBylo ouepeb 00yJarommxcs HEXUMUYECKUX BY30B U (haKyJIbTETOB U JIOJCH, yKe
MIOJIYYMBIIMX BBICIIEE OOpa30BaHUE, HO KEJNAIMX OO0JIbIIE Y3HATh 00 OKPYXKAIOLUIEM MHpPE U
MOBBICUTH CBOM OOIIIEHAYYHBIH YPOBEHb.

6. YueOHO-MeTOAMUYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM padoThl 00yUa0IIUXCS

CamocrosTenpHas pa60Ta 06yqa}omnxc51 noApa3aciisIeTCss Ha aAyYAUTOPHYRO, KOTOpas
IMPOHUCXOJUT KaK BO BpPEMA J'Ia60paTOpHBIX 33H$[TPII>1, TaK W Ha IJIAaHOBBIX KOHCYJIbTAIUAX, W Ha
BHCAYAUTOPHYIO, MPOUCXOAAINYIHO BO BpPCMA IMOATOTOBKH CTYACHTAMHU OTYCTOB IIO J'Ia60paTOpHLIM
3aHATUAM U BBITTOJIHCHHUA JOMAITHUX 3aﬂaHI/II\/II.

AynutopHas caMocTosTelIbHass paboTra oO0yyaromuxcs MpeAnoiaraeT MNpoX0XKJIECHUE
TECTUPOBAHUSA MO KAXKIOMY pa3Aeily JUCUUILIMHBL. TecThl BKIIOUAIOT TEOPETUUECKUE U TTPAKTUUECKUE
3a/laHus, OTBETHl Ha KOTOPBIE TPEOYIOT TIyOOKOro MOHMMAaHHUS W3YYEHHOTO MaTepuaya. TecTbl
MIOCTPOEHBI €IUHOOOPA3HO: K Ka)XXJIOMYy BOIIPOCY MpeajaraeTcs 4eThlpe 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 Kaxk 1ol TeMe Kypca — 10.

BapHaHTbI TeMaTH4YeCKHUX TEeCTOBBIX 3aJaHuM 1 TEKYIIEro KOHTPOJIsA
XuMHu4eckas TePpMOANMHAMHUKA

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

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. TlepBslii 3ak0H (TIEpBOE HAYAJI0) TEPMOIMHAMUKHA MaTEeMAaTHUECKH 3alUCHIBACTCS 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 3¢ 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 N+ 3/2 H, = NH3 | AH = — 46 K]I:x/Moib
6) Hy+4/2 0,=H;0, AH = -242 K]I»/MoI1b
B) 1/2N,+1/20,=NO , AH = 90 K]I:x/Mo11b
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 OKCUAAa MeIH ( || ) paBHA:
a) 110 B)220,5
6) -200,5 r)735
Hns peakmuu NiO o + C pagury = Ni ) + CO (). Onpenenure Bo3MOXXHOE HaIpaBICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS PEaKLIMK IIPU CTAaHAAPTHBIX YCIOBUAX U Npu TemnepaTtype 627°C.

o

BemtectBo AH®95 (KIx/MO1B) S%9s (Jlx/Momp*K)
NiO ¢ -239,7 38
C (rpadur) 0 5174
Ni 0 29,9
CO -110,5 197,4

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

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) yMeHbIIaeTCst T) HE 3HAI0
10. anHas peaxmus:
2KC|O3 (TB) —2KCl1 (TB)+302 (@) AH<O
MO>KET CaMOIIPOU3BOJIBHO MPOTEKATh
a) B IPSIMOM HaIIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJIeHUHU T') HE 3HAI0

XuMuueckass KHHETHKA

B TECTaxX IIO0 TEMC ((XI/IMI/I‘—ICCKaSI KHNHCTHUKA)). nepBoe, BTOpOC, TpeTLe, quBepToe n IIATOC
3amaHusa oneHuBaroTca B 0,5 Oata; 1ecroe, ceApMOE, BOCBMOE, AEBITOE M JecaToe — 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) XUMHYECKasi KHHETHKA

2. CKOpOCTh XUMHUYECKOU PEaKLUH — 3TO ...

a) BpeMs, 3a KOTOPOE MOJHOCTIO PACXOAYETCsl OJJHO U3 MCXOJHBIX BEIIECTB

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 PEAKIINA?

a) OT MPUPOJIbI PEaruPyIOLIUX BEIIECTB

0) oT TeMIiepaTypsl

B) 0T 00BbeMa peaklIMOHHOTO Cocya

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 Bblpa)KeHI/Ie 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 quarpamme IMokas3bpIBaeT 3HAYCHHE TEIIOBOTO 3 dekTa peaknun?

ayl E % .
+
0)2 2
v
B) 3 'y
y 3
—y A

v

XOJ1 peaKIfu

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

a) PK30TCPMHUECKAs PEaKIUs

0) SHIOTEepMHUUECKAs PEaAKITUS

B) pEaKIUs OMUCHIBACT COCTOSIHUE PABHOBECHUS

10. PaBHoBecue peakmuu Fe 30 4 +4CO = 3Fe + 4CO,, AH>0
CMEIIAETCS BIEBO.

a) IPY MOHMWKEHUHU TeMIIepaTypPhl

0) TIpy TOBBINICHUH TEMIIEPATYPBI

B) MIPH MTOBBIIIICHUH JIABICHUS



11. Jna peakuun Cyy) + 2 H 5 ) = CH 4 () Ipu HekoTOpoO# 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 3aUIICTCS B BUIC
1) 2K*+ S0, = K,S04
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 (I11I) cnegyer

1) 106aBHUThH COSHYIO KUCIIOTY

2) n00aBHUTH LIETOYD

3) pa3zbaBuUTBH pacTBOP BOMAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa3baBieHHOM pacTBOpe, NPUIOTOBIEHHBIM U3 TUApPOCYyiIb(paTa KajlbLUsi WU BOJbI, CyMMa
KO3 QHUIIMEHTOB B YpaBHEHUU HEOOPATUMOM JHCCOLMAIIMN PACTBOPEHHOIO BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBOpHMOCTh OKcamara cepebpa paBHa 3,27-107 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 cnmabbiM sneKkTposiuTaMm OTHOCUTCS ...

1) ruapokcua aMMOHHS

2) TUAPOKCHU] KaHs

3) XJIOpU KaJIbIUs

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) TUApaTHpoBaHUE COJECH

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/A, YAaCTHIBI KOTOPOTO HMMEIOT
MOJIOKUTENBHBIN 3apsia?
1)  KaTHOHBI
2)  aHHOHBI
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 anektpony MOKHBI TepeMeNIaThCsl YaCTUIIbI
JCTIEPCHOM (pa3bl mpH 1eKTpoIn3e?
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 oTpeboBanock 00aBUTh: B mepBy0 — 5,3 Ma 1H pacTtBopa xnopuaa xanus; B APYTyIO —
18,7 mn 0,001H pactBopa ¢ochara nHaTpus. Berumcnure mOpor KOarymasiud KakJIOTO
AIIEKTPOIIUTA.

OKHCAUTEIbHO-BOCCTAHOBHTEIbHBIE npoueccChl

B Tectax mo teme «OKHCIUTENHbHO-BOCCTAHOBUTEIBHBIE MPOIECCHI»: MEPBOE, BTOPOE, TPETHE,
YETBEPTOE M MATOE 3a7aHusl olleHuBaroTcs B 0,5 O6anna; mecroe — B 1 6ami; ceapMoe U BOCbMOE — B 2
Oama, a 1eBsSTOC — B 2,5 OasioB.

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 nucnponopunoHupoBaHus NPpUHALJIEKHUT ...

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 BoZie 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)  okcuaa mapranmna (1) MnO
7. B peakuum, npotekaromeii mo cxeme Cr,S; + KNO3 2 K,CrO4 + K;SO4 + NO okuciienuo
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 «DIEKTPOXUMHUYECKHE CHUCTEMBI»: IEpPBOE, BTOPOE M MATOE 3aJaHUf
olleHUBaIOTCs B |1 0asi; TpeThe U YeTBepToe 3a1anusi— B 1,5 0asia; mecroe u cenpbmoe — B 2 Oasuia.

Tect Nel
1. DraexTpoaHBIN MOTEHIIMA ONPEACTISIOT 110 YPABHEHHIO ...
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. Kaxkue mpoaykTel 00pa3yroTcsi Ha KaTo/e TpH JIEKTPOJIN3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a30THas KHUCIO0Ta
4) KuCcIopos
4. VYxaxuTe CyMMY KOX(P(QHUIMEHTOB B ypaBHEHHHU 3JIEKTPOn3a pactBopa Hutpata 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. 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 CXEeMBl ODIEKTPOAHBIX MPOIECCOB U MOJEKYISIPHOE YpaBHEHHE 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

BHeaynutopHash camocTosiTesIbHass paboTa 0OYUYaIOIIMXCS OCYIIECTBIISIETCS B BUJC WU3YUCHHSI
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 «XUMUYeCcKash TePMOIMHAMUKAY: TIepBasi 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
WIM TIOTJIOUIAETCS PHEpPIus B XOJA€ peakuuu; O) MPUUYMHY HaMJIEHHOrO H3MEHEHHsI 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 TEMJIOThl BBIASIUTCA WU
MOTJIOTHTCS TpU oOpazoBanuu 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 ypasHenuro: O, ) +2 CO = 2 CO; (. HavyanbHble KOHLEHTpanuu
pearupyromux BemectB paBHbl: [O2] = 1,2 mone/n, [COJ= 0,8 Monb/1. Bo ckoabko pa3 H3MEHHUTCS
CKOpOCTh mpsAMOU peakuuu, kornpa npopearupyeT 30% CO? Bo CkoIbKO pa3 U3MEHSTCS CKOPOCTH
MPUMOHN ¥ 00paTHOM peaKiuu, €CIU YBEIHYUTh JaBJICHUE B CHCTEME B JiBa pasza?
3amaua 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?
3amaua Ne3
Haiinure HavanbHble KOHIIEHTPALIMM UCXOJHBIX BEIIECTB U KOHCTAHTY PaBHOBECHUS PEAKIUU:
Fe (7 + H20 ) = FeO () + Hy (1), eciu paBHOBECHBIE KOHLIEHTPALIUU PEATUPYIOIUX BELIECTB PABHBIL:
[H20]=0,3momb/1, [Hz] = 0,4 Moan/m.
3amaua Ned
Jus peaknuonnoit cucremsl: CO y + HyO oy = CO;2 (y + Hy () HavanbHbIE KOHIEHTPALMH
pasusl: [H20] = 0,5 mons/n, [CO] = 0,6 mons/n1. Onpeaenute KOHIEHTPAIMU BCEX BEIIECTB 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(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
TEMIIEpPaTyphbl, €CIH JaBJICHHE IOCTOSHHO, O) MPH TOBBIIIEHHH MaBJICHUSA, €CIU TeMIepaTypa
MMOCTOSIHHA.

Jlomaminee 3aganue Ne 3
mo reme «PacTBopbp)

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 BobI cienyeT pactBoputh 1351 SNCl, ams mosmydenust 3M pacTBopa xjiopuaa
onoBa (I1) ¢ mnotHocThIO p = 1,405 T/™MN?

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

3agaya Ne2

3akoHunTE MOJICKYJIIPHBIEC W  HAIIMIOIHUTE COKPAIICHHLBIC HWOHHBIC YPAaBHCHUA peaKquI
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO;3; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3agaya Ne3

CocTaBbTe MO JABa MOJIEKYJSPHBIX YPABHEHHSI pEaKIUN K CIEeIYIOIIUM 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 NMPOLECCHD)

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(pPUIMEHTHI B ypaBHEHHSX OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUH.

VYKaxuTe TUN KaXXI0H peaklvu.

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

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 CTAaHAAPTHBIX OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX ITOTCHIIMAIOB, COCTaBbTE
ypaBHEHHE BO3MOXHOW peakunud B ykazanHoi cpeme (HNO;3). Paccuwmraiite 3HaueHHe
BJIEKTPOJBHKYILEH CHIIbI PEAKIIUH.

Jlomamuee 3axanue Ne 5
10 TeMe «DJIeKTPOXUMHUYEeCKHe CHCTEeMbD)

B nomaminem 3aganum o TeMe «NEeKTPOXUMUYECKUE CUCTEMBI»: TIepBasi 3a/1aya OLlEHUBAETCS 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.



3amaya Ne2

[IpuBenuTe CXeMBbI DJCKTPOAHBIX TPOIECCOB M  MOJEKYISPHBIE YPAaBHEHHS PEaKIIHiA,
MPOTEKAIOIINX MPH AJIEKTPOXUMUYECKON Koppo3uu ranbBanomapsl Co/Ni: a) B kucimoii cpezae; 6) BO
BJIQKHOM BO3/yXe.

Onpenenute yObUIP MacCchl aHOJA MPH KOPPO3MH B KUCIIOW cpeie 3a 20 MUH, €ClIM CKOPOCTh
koppo3uu cocraBuia 0,01 r/y.

3agaya Ne3

CocTaBbTe JJIEKTPOHHO-MOHHBIE YPaBHEHUS OJIIEKTPOJHBIX IPOIECCOB (aHOI WHEPTHBIA) U
MOJICKYJISIPHOE YPaBHEHHE PEAKIIUH, IIPOUCXOISIIEH MTPH AIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOqy,

Bbruuciure QakTHuecKkoe KOJMYECTBO METallia, MOJYYCHHOTO Ha KaTOAE IMPH DIIEKTPOJIN3E
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.

KoHTpoJsibHbIE BONIPOCHI 110 TEMaM
KoHTpoJibHBbIe BOPOCHI 0 TeMe «XUMUYeCKasi TEPMOJUHAMMKA»

OCHOBBI XMMHUYECKOIN TEPMOJMHAMUKHU: TOHSITHE CUCTEMBI, BU/IbI CUCTEM.
TepMoanHaMuyecKkue napaMeTpsbl U PYHKIIMU COCTOSHUSL CUCTEMBI.

Buyrpennss sueprus. Pabora. Temora.

[TepBblii 3aKOH TEPMOAMHAMUKH (BBIBOJI).

DHTANBNUS KaK (PYHKIUS COCTOSHUS CUCTEMBI. DHTANBINS 00pa30BaHMs BEIIECTBA.
TemnoBoit >ddext xumuueckoil peakuuu. DakToOpbl, BIMSIONIME HA TEIUIOBOH 3(dekT
XAMHUYECKON PEaKIUU.

Tepmoxumus. 3akon ['ecca.

CnenctBus u3 3akoHa ['ecca.

OHTponus Kak (PyHKIHS COCTOSIHUS CUCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMHKH.

11. Tperuii 3aKOH TEPMOAMHAMHUKH.

12. Dueprus I'n60ca.

13. HanpasieHue caMOnpoU3BOIBHOIO MPOTEKAHUS XUMHUECKUX PEAKLINH.

oo

© N

KOHTpOJILHLIe BOIIPOCHI IO TEME «XHMHYECKAsA KHHETHKA»

XnMuyeckast KnHeTuka. CKOpoCcTbh XMMUYECKOM peaklui U METOABI €€ PETYJINPOBaHMSL.
BinustHue KoHIIEHTpaIMU Ha CKOPOCTh XMMUYECKOHN peakInu (3aKOH JEeHCTBYIOIUX MacC).
Bausinue Temmneparypsl Ha CKOpoCcTh xuMHueckoit peakuun. [Ipasuno Bant — I'odda.
Teopust aKTUBHBIX CTOJIKHOBEHHI AppeHuyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHunyca.

Teopus nepexoJHOro KOMILIEKca. DHepreTuyecKas Juarpamma.

Kpusast MakcBenna — bonbiimana. DHepretuueckuit 6apbep.

Karanmutrueckue cuCTeMBI.

BnusiHue xkatanu3aropa Ha CKOPOCTb XUMUYECKOW PEAKIIUH.

0. T'OMOTeHHBII U TeTePOTEHHBII KaTan3.

1. KonebarenbHble peakluy.

12. Xwumunueckoe paBHOBecre. OOpaTuMbie 1 HEOOPATUMBIC PEAKIINH.

13. KoHcTaHTa XUMHYECKOTO PAaBHOBECHSI.

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

15. BnusHHE KOHIIEHTPALUH, JaBICHUS U TEMIIEPATYPHI.

16. ®da3oBble paBHOBECHSI.

17. ®a3oBble qUarpaMMsl JUis OJHOKOMIOHEHTHBIX CHCTEM.

RROoOoNoO~WNE

KonTpoJsbHbie Bonpockl o Teme «PacTBopbn»
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10.
11.
12.

13.
14.
15.
16.
17.

ROoo~NoOOTR~WNE

NG~ WNE

0.
11.
12.
13.

ITonsTue pactBopa. PactBopuMocTs BemecTsa. PactBopuMocCTs rasa.

PactBopbrl. CniocoObl BbIpa)keHHsI KOHILEHTpPALMUM pPacTBOPOB (MaccoBas MAOJs, MOJSIpHAs
KOHIICHTpAIYs, MOJISIpHAsE KOHIICHTPAIMsl SKBUBAJICHTA, MOJIbHAS J10J1s1, TUTP).

KonnuratuHeie cBoMCTBa pacTBOPOB. M aeanbHblid pacTBOP.

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

OcMmoc. Ocmotnueckoe napieHne. CxemMa 0CMOMETpA.

KucnoTHO-0CHOBHBIE B3aUMOJEHCTBUS BEILIECTB.

HNonHast Teopust KUCIOT U OCHOBaHMI AppeHuyca. OCHOBHbIE NOHSTHUS U MOJOXEHUS TEOPUH
Appennyca.

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

Crenenp quccounanuyl. CUabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Jucconumanus ciadbix 31MeKTpoiauToB. KoHcTaHTa Arccoruaim.

3akoH pazbasnenust OcTBayba.

Peakunu moHHOTO OOMEHa MEX]y AJEKTPOJIUTaMu (Ha MpUMepe peakiuii oopazoBaHus ciadboro
AIIEKTPOJINTA, OCAJKA U rasa).

[Ipou3sBeneHne pacTBOPUMOCTH.

Honnoe npousseneHue Boabl. BOTOPOIHBIN U THAPOKCUIIBHBIN MOKA3aTENu.

I'upponus coneit. Tumsl TUAPOIU3A COJIEH.

KonnuecTBeHHbIE XapaKTEPUCTUKU MPOLIECCca THIPOIN3a.

@akTOphl, BIUSAIOIINE HA IPOLIECC TUAPOIU3A.

KoHTpoJibHbIe BONpockl 1o TeMe «/lucnepcHblie CHCTEMbI»

I'ereporennsle cmecH. JlucniepcHbIE CUCTEMBI.
HucnepcHocts. Knaccudukanuu aucrepcHbIX CUCTEM.
Kounnouansie pactBopsl. JInopuiibHbie 1 110(OOHBIE KOJITOUIbI.
Crioco0b! osTy4eHns! KOJUIOUAHBIX PacCTBOPOB.

CrpoeHre KOJUTOUIHBIX YacTHULl.

IIpaBuno ®dasuca — [leckosa.

Y CTONYMBOCTD KOMIOUAHBIX cucTeM. CTaOMIN3aTopBhI.
Koarymnsiuust nuo@uiibHbIX U JIMO(GOOHBIX KOJIOUIOB.
CenumeHnTanys KOJUIOUIOB.

Koarymsanus KoJuIOMAHBIX pACTBOPOB JIEKTPOJIUTAMHU.
[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocoOOHOCTb.
OnTHyeckre CBONCTBA KOJIJIOUIHBIX PaCTBOPOB.
DNEeKTpUYECKHE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KonrpoabHubie Bompochl o TeMe «OKHCINTETbHO-BOCCTAHOBUTEIbHbBIE
npouecchn

OCHOBHBIE TTOHATHUS TEOPUU OKUCTUTEITLHO-BOCCTAHOBUTEIIBHBIX PEAKITHIA.
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC CBOMCTBA BEIICCTB.

Baxxneinne oKUCINTEIIN 1 BOCCTAHOBUTEIIH.

TUIBI OKUCITUTETHHO-BOCCTAHOBUTENBHBIX PEAKIUi (IPUMEPHI).
OKUCINTEIIFHO-BOCCTAHOBUTEIBHBIN ITOTCHIINAIL.

VYpasuenue HepHcra.

CocTaBieHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.
HanpasneHnne OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KOHTpOJ’ILHLIe BOIIPOCHI IO TEME «BJ'IGKTI)OXI/IMI/I‘-IGCKI/IC CHCTEMBD»

3J'ICKTpOXI/IMI/I‘-ICCKI/IC CHUCTCMBEI. Knaccmbmcaum{ OJICKTPOXUMHUYCCKUX IMMPOLECCOB.



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

DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIIME HA TPAHULIE pa3/iena «MeTajll — PacTBOP».
I"anpBannveckuii anemMeHT Jlanuams — SIkoowu.

DIIEKTPOABUKYILASA CHJIA TAIbBAHUYECKOTO JJIEMEHTA.

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

Ypasuenue HepHcra.

DJIEKTPOJIN3 PACIUIABOB U pacTBOPOB. KaTonHbIE M aHOIHBIE TPOLIECCHI.

OO0benuHeHHbll 3akoH Papazes. Beixoa no Toky.

Kopposus metannos. Knaccudukaius KOppo3UOHHBIX TPOLECCOB.

Xumuueckasi Kopposusl.

DNEKTPOXUMHUUYECKass KOppo3us. AHOJHOE OKHCIEHHE MeTalyla M KaTOJHOE BOCCTAHOBIIEHUE
OKHCIIUTENS.

[Tpumepsl KOPPO3UK B KUCTION cpejie M aTMOCHEPHON KOPPO3UH.

CKopocTh KOPPO3UH.

3amuTa METauIoB OT KOPPO3HUHU.

3alUTHBIE TOKPBITHS.

DIEKTPOXUMHUECKUE CIIOCOOBI 3aLIUTHI OT KOPPO3UH METAILIOB.

XHUMHYECKUE UCTOUHUKH TOKA. ['albBaHUUECKUI 3JIEMEHT.

XUMHUYECKUE UCTOYHUKU TOKA. AKKYMYJIATOPBI.

XHUMHUYECKUE UCTOUHUKH TOKA. TOINIMBHBIE 3JIEMEHTHI.

1. OneHo4Hble cpeacrea AJsl IPpOBECACHUA l'lpOMe)KyTO‘-IHOﬁ arrecranuu
HpOMe)KYTOLIHaH aTTeCTaluid HUMCCT JA(SA102310) OIIPCACIINTD CTCIICHDb JOCTHIXKCHUA

3aIllJTaHUPOBAHHBIX PE3YJIbTATOB O6yIICHI/I$[ IO JUCHMITIIIMHE 3a OHpCIIGJIeHHBIfI nepuon O6y‘-ICHI/I$I.

a) HJIaHI/IpyeMbIe pe3yJdbTaThbl oﬁyqe}mﬂ H OHCHOYHBIC CpeacTrBa AJsl IPOBCACHUA

NPOMEKYTOYHOM aTTeCTALNH:



CtpyKTypHBII
JJIEMEHT

IInanupyemsble pe3ysbTaThl

O1eHOYHEIE CpeacTBa

oOy4eHus
KOMTICTCHITHH
OIIK-3
CIIOCOOHOCTBIO TPUMEHSTh CUCTEMY (DYHIAMEHTANBHBIX 3HAHWNA (MaTeMaTHYECKHX, €CTECTBCHHOHAYUYHBIX, WHXCHEPHBIX W OJKOHOMHYECKHX) IS

UAECHTUQUKAIMY, (POPMYJIUPOBAHUS U PELICHUS TEXHMUYECKMX M TEXHOJOIMYECKHX HpoOjeM B OOJIaCTH TEXHOJIOTUM, OpraHU3alUM, MJIaHUPOBAHUS U
YIPABJICHNS TEXHUYECKOW U KOMMEPYECKON IKCILTyaTallue TPaHCIIOPTHBIX CUCTEM

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
[IOJIOXKEHUS U 3aKOHBIL,

- COBPEMEHHBIEC HaIpaBJICHUS
Pa3BUTHS HAYYHBIX TCOPUH;

- METOABl  TEOPETHYECKOI0 M
IKCIIEPUMEHTATIHLHOTO HUCCIICIOBAHUS
B 00JIaCTH XUMHU

Hepeueub meopemuidecKux 6onpocoe:

16.
17.

18.
19.
20.
21.
22.

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHUCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBI, (PYHKIIH COCTOSIHUS CUCTEMBI. [lepBbIil 3aKOH TepPMOIMHAMUKHY.

DHepreTuka XMMHUYECKHUX IPOLIECCOB.

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

OHntponus. YpasHeHue bosbiiMana. BTopoil u TpeTuii 3aKOHbI TEPMOJIUHAMUKHU.

Oneprust [ m66ca. HarpapieHust XMMUUYECKUX IPOLIECCOB.

Xumuueckasi kuHeTuka. CKopocTh XxumMuueckoi peakuuu. CpeaHssi 1 UCTUHHAs CKOPOCTH
peakunn. Kunernueckas kpuasi.

CKopocCTb peakui U METO/IbI €€ PEryJINpPOBAHMUS.

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

OHeprus akTUBallMU. AKTHBUPOBAHHBIN KOMILUIEKC. Y paBHEHHE AppeHuyca.

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

. Karanu3aTopsl 1 KaTaIMTUYECKUE CUCTEMBI. | €TepOreHHbIN KaTaaus.

. Xummuueckoe paBHoBecre. KOHCTaHTa XMMHUYECKOTO pPAaBHOBECHS.

. Cmemenne xumuueckoro paHosecusd. [Tpunuun Jle [larense.

. PactBopbl. CriocoOb! BBIPaKEHHSI KOHILIEHTPALUU PACTBOPOB.

. PacTBopbI anexTponuToB. CTeneHb U KOHCTaHTA AJIEKTPOJIMTUYECKON JUCCOLUAIH. 3aKOH

pa36asnenus OcTBaibaa.

Jucconumanus KUciaoT, OCHOBaHUM, cosieil. AMQOTEpHbIE 3JIEKTPOTUTHI.

PactBopumocts. IlpousBenenne pacTBOpUMOCTH. YCIIOBHE 00Opa3oBaHUS U PACTBOPEHUS
OCAaJIKOB.

Hucconnanus Boasl. lonHOe pounssenenue Boabl. pH.

I'maponus coneit. CTeneHs U KOHCTaHTa TUAPOIIN3a.

Hucnepcusie cucremsl. Kimaccudukarus. JInopunsable 1 110(GOOHBIE KOJUIOUIBI.

CtpoeHnne KOJUTOUTHBIX YacTHII.

Koarynsiuyst KoJuiouJHbIX pacTBOPOB.




CTpyKTypHBIii

[Tnanupyemble pe3ynbTaThl

AJIEMEHT OueHouHbIe CpeICTBA
KOMITETCHIINH 00yueHms
23. OKHCIIUTETLHO-BOCCTAHOBUTEIIBHBIC CBOWCTBA BemiecTB. Kiaccuukaius OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.
24. DneKTpoXUMHYECKHEe CUCTEMBI. 3akoHbI Dapases. DIeKTPOIHBIN MOTEHITHA.
25. I'anpBannveckuii anemMeHT Jlanusisa SIkoOu.
26. DIEKTPOXUMHYECKUE CUCTEMBI: SJIEKTPOJIM3 paciuiaBoB. [IpuMeHeHue 31eKTpoimsa.
27. DnekTpoyin3. AHOMHBIM U KaTOHBIA MPOIECCHI IPH AIEKTPOJIU3e pacTBOpoB. [Ipumenenue
AEKTPOJIN3A.
28. Kopposus. Bunsr koppo3uu. CriocoOb! 3alMThl METAJUIOB OT KOPPO3HUH.
YMeThb - pemaThb  pacyeTHbIC  3aJa4M Ilpumepnvie npakmuueckue 3a0anus:
MIPUMEHUTEITEHO K MaTepuany 1. HammcaTh 53JIEKTPOHHBIE YpPAaBHEHMs 3JIEKTPOIAHBIX IPOILIECCOB, YpaBHEHUE CyMMapHOU
MIPOTrPaMMBl; TOKOOOpa3yromeil peakuuu, BeIYUCIUTh, DJ[C ralbBaHUYECKOTO 3JIEMEHTa, €ClIM KOHILEHTpPaluu
- MPOTHO3UPOBATH BO3MOXKHOCTH | HOHOB METAIIJIOB PaBHBI: [AI**1=0,001 mounb/i1, [CO**]=0,1 Moub/1.
MIPOTEKaAHUS CaMOTIPOU3BOJIBHBIX 2. Hanncath MOHHBIE U MOJIEKYJISIpHBIC YpaBHeHHsI peakiuii ruaponusa comneit: KsPOy; NaySOs;
MIPOIIECCOB B paznuunsbix | ZnCl,.

XUMHNYCCKHUX CUCTEMAX

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

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

5. CocraBbTe YpaBHEHHUS OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUMN:

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

6. Hamucath 57€KTpOHHBIE YpPaBHEHHMsI SJIEKTPOAHBIX IPOLIECCOB, YpaBHEHUE CyMMapHOU
TOKOOOpasyromel peakuuu, BeMUCIUTh DJ[C raapbBaHUYECKOTO 3JIEMEHTA, €CIM KOHIICHTPAIUU
MOHOB METAJJIOB PaBHBI: [Mn2+]=0,01 MOJIB/I, [Au3+]=0,1 MOJIB/I.

7. 3aKOHYUTH YpaBHEHMsI peakLUii, HaK1CcaB X B MOJIEKYJISIPHONW U MOHHOM popmax:

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

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

9. Hammcare 53JIEKTPOHHBIE YPAaBHEHMs DJIEKTPOAHBIX ITPOILIECCOB, YPABHEHUE CYMMAapHOU
TOKOOOpa3yromeit peakiuu, BeIYUCIUTh DJ[C ralbBaHMUYECKOTO SJEMEHTA, €CIM KOHIICHTPAIHH
MOHOB METAJIOB PABHBI: [Zn2+]=0,01 Mouts/1, [Cu*]=1,0 Mo/

10. Cynbdat amomunus Maccoit 36,4 r pactBopuian B 100 r Boasl. [II0THOCTH MOIY4EHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cum; Cox; Cmy N(AI(SO4)3) 1 N (H0); T.
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11. Hanucarp 51eKTpOHHBIE YpaBHEHHUS JJIEKTPOAHBIX IPOIECCOB, ypaBHEHHE CYMMAapHOMN
TOKOOOpa3yromeil peakuuu, BeIYUCIUTh DJ[C ralbBaHMYECKOTO AJIEMEHTa, €CIM KOHIEHTPAIUU
HMOHOB METAJJIOB PABHBI: [Mn2+]=0,01 mous/11, [Ag']=1,0 Mos/11.

12. 3aKOHYUTH YpaBHEHHUS PEAKLUH, HAIIUCAB UX B MOJIEKYJISIPHOM U MOHHOM BHJIE:

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

13. Onpenenute TEpMOAUHAMUYECKYIO BO3MOXKHOCTh IpoTekaHus peakuun CaOg) + 2 Cy =
= CaC; () + CO(r), AH; = 460 x>k ipu CTaHIAPTHBIX yCI0BHAX. Paccunraiite Temmneparypy Hayana
peakiuu, ecaun  S(Ca0)=38 [Ix/momsK; S(C)=6 [Ix/momsK; S(CaCjy)= 70 Jx/mons-K;
S(CO)=197 dx/mons-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI:

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

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

16. Hanucatp ypaBHEHHsI peakiiii ruaposu3a B MosiekyssipHoM U noHHOM Buje: CrCls, NaNOs,
K,CO:s.

17. CocTaBbTe ypaBHEHUS OKUCITHTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIU:

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

18. I'omoreHHas peakius HpoTekaeT mo ypaBHeHHo Hy ) + b oy = 2 Hly). Hauanpnas
KOHIIeHTpanusi Bojxopoaa 2,1 monbs/n, uoma 1,5 mons/n. Bo CKONMbKO pa3 M3MEHHUTCS CKOPOCTh
peakuuu, koraa npopearupyet 30% Bogopoaa?

19. B 640 mn Boasl pactBopuin 160 1 xnopuna sxenesa (I1I). [11oTHOCTH MONTy4eHHOTO pacTBOpa
1,032 r/mi. Paccuuraiite: o(FeCls); Cy; Cox; Cm; N(FeCls) u N (H20); T.

20. Ompeznenute TEPMOIHMHAMUYECKYIO BO3MOXKHOCTb NpOTeKaHUs peakiuu CS; o +3 Oyp=
=CO;, ( + 2 SO; (), AH, = -1075 x/Ix npu craHmapTHbIX ycioBusix. Paccumraiite Temmeparypy
navana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(02)=205 Tx/mons K; S(CO,2)= 213 JIx/monb K;
S(S0O,)=248 JTrx/monb-K.

21. Peaknusa uger mo ypaBHeHHIo: 2 Hy oy + So () = 2 HyS(). HauanpHas koHueHTparus
BOJIOpOJIa 2 MOJIB/1, cepsl 1,5 Momb/n. Onpenennte BO CKOIBKO pa3 U3MEHUTCS CKOPOCTh PEAKITUHU K
MOMEHTY, Koraa npopearupyet 0,7 Moab/1 Bogopoa?

22. Onpexpenute TEPMOJIUHAMHYECKYIO BO3MOXKHOCTh MPOTEKaHUs peakuuu 2 ZnS i + 3 Oy =
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=2 2Zn0 ) + 2 SO, (), AH; = -890 kI mpu craHIapTHBIX yclloBUsAX. PaccunTaiite Temmeparypy
Havana peakiuu, eciu S(ZnS)=58 x/monb K; S(02)=205 Tx/monbs K; S(ZnO)= 44 Ix/moinb K;
S(S0,)=248 JTxx/moab-K.

23. HaganbHble KOHLEHTPALIMU UCXOHBIX BellecTB B peakiuu: 2 SO; () + Oy () = 2 SO;3 () Obiin
paBHsbI 1,8 Mosb/1 SO; u 2,4 moib/11 Oy. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIMi K MOMEHTY,
korna npopearupyet 0,8 monb/m SO,?

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

Bnaners

- HaBBIKAMH MPUMECHEHHS OCHOBHBIX
XAMHYECKHAX 3aKOHOB B
podeccHoHaIbHOM JIeATSIIBHOCTH;

- MPAKTUICCKIUMHU HaBBIKAMU
TEOPETUYECKOIO u
IKCIIEPUMEHTAIILHOTO MCCIICIOBAHUS
B 00JIACTH XUMUHU

Ilpumepnvie npakmuyeckue 3a0anun:

1. Jlnsa peakumu CHy ) + CO; ) = 2 CO () + 2 Hy (1) onpesiennTe BO3MOXKHOE HAIIPABICHUE
CaMONIPOM3BOJILHOTO TEYEHMs DPEAKLUU IPH CTAaHJAPTHBIX YCIOBUSAX U Npu  Temmeparype T
=927°C, eciu TemwoBoit HpPEKT peakiyuu 10 3a1aHHON TEMIIEPATYPhl HE H3MEHHTCS. YKAKHUTE: a)
BBIJICJIAETCSL WIIM TIOTJIOLIAETCS SHEpPrus B XOJAE peakuuu; 0) NpUUMHY HalWJIEHHOTO M3MEHEHUS
sHTponuHu. Paccunraiite TemiepaTypy Hadajla peakliiH.

2. Boipaszute uepe3 KOHLEHTpAIMKU PEareHTOB KOHCTaHThl PaBHOBECHUS CIICAYIOIIUX peaKIuii
Nory + 3 Hory = 2 NH3p, AH = -92,2 xJx. YkaxuTe HampapieHHE CMEIIEHHS XMMHUYECKOTO
pPaBHOBECHsI 3THX PEaKLUi: a) MpHU MOHMKEHUH TeMIIepaTyphl, €CIIU JIaBJIeHUE MOCTOSIHHO; 0) MpH
MOBBILICHUH JIABJICHUS, €CIIM TEMIIEpPATypa MOCTOSHHA.

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

4. Kakuwe w3 cnenyromux coneir mnoaseprarorcs rupponusy: NapSiOs. Cu(NOs),. KBr?
CocraBbTe MOHHBIE M MOJEKYJISIPHBIC YpaBHEHHUS THUIPOJIM3a COOTBETCTBYOmMHUX coseil. Kakoe
3HavyeHue pH (< win> 7) UMEIoT pacTBOPHI 3TUX CoJei?

5. 3onb runpokcuaa Maraus nonaydeH nmyrem cMmemmBanus 0,02 1 0,011. pactBopa MgCl, u
0,028 1 0,005 H. pactBopa NaOH. Omnpenenure 3apsii 4acTHUI] MOJTYYEHHOIO 30/ W HaIMIIUTE
(bopMyTy ero MHUIIEIUIBI.

6. PaccunTaiiTe 2JIEKTPOJABIIKYILYIO CHIIy U ONPEIEINTE HAlpPaBICHHE CaMOIPOU3BOJIBHOTO
MPOTEKaHUs pEeakUUu TMpU CTAHJAPTHBIX YCIOBUSAX, MHCIONb3ySd 3HAUEHUS OKHUCIUTEIbHO-
BOCCTAaHOBUTENLHEIX oTeHmanos HJ + H;PO, — J, + HPO3; + H,0.

7. llpuBeaute cxeMbl 3JEKTPOIHBIX IPOIECCOB U MOJEKYJISpPHbIE ypaBHEHHUS peaklui,
NPOTEKAIOIINX TPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucioi cpene; 0) Bo
BJIQXKHOM Bozayxe. Onpenennure yobUlb Macchl aHO/Aa MPU KOPpo3uu B Kuciou cpene 3a 20 MuH,
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€CJIM CKOpOCTh Kopposuu coctaBuia 0,01 r/4.

8. CocraBbTe 3JEKTPOHHO-UOHHBIE YPAaBHEHHUSI SJIEKTPOAHBIX IIPOLIECCOB (aHO MHEPTHBIN) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIuu, MPOUCXOAAIIEH npu anekTpoiuse pactBopa CoSOy,
Beruucnute pakTryeckoe KOJIMYECTBO METalIa, MOJIyY€HHOTO Ha KaToJI€ TIPH JIEKTPOIIH3E
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) Ilopsaok nMpoBeAeHUsI MPOMEKYTOUHON ATTECTAIUM, OKA3ATeJIM U KPUTEPUHU OLlIEHNBAHUSA:

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

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

Ilokazamenu u Kpumepuu oyeHuganus 3auema:

«3auTeHo» - OOydamoIuics JAEeMOHCTPUPYET TMOPOrOBBIA YpPOBEHb CHOPMHUPOBAHHOCTU
KOMITIETEHIIHI: B X0/ KOHTPOJIbHBIX MEPONPUATUIN JOMYCKAIOTCS OLIMOKHU, MPOSBISETCS OTCYTCTBUE
OTJIETIbHBIX 3HAHUM, YMEHUM, HABBIKOB, 00YYAIOIIUICS UCTIBITHIBAET 3HAUUTEIIbHBIC 3aTPYIHEHUS TTPU
OIIEpUPOBAHUY 3HAHUSMU M YMEHUSIMU IIPU UX NIEPEHOCE Ha HOBbIE CUTYAIIHH;

«HE 3aYTEHO» - 00y4YaroIIMiicd HE MOXKET IOKa3aThb 3HAHUS HAa YPOBHE BOCIIPOM3BEICHUS U
00BsicCHEHUS] HHPOPMAIIMH, HE MOXKET I0Ka3aTh HHTEJIEKTYyallbHbIE HABBIKU PEIIEHUs TPOCTHIX 3aa4.

8. YuedHOo-MeToAMUYeCKOE U HH(POPMALIMOHHOE 00ecevyeHHe THCIUTILINHBI

a) OcHoBHas JUTEpaTypa:

1. OcuoBbl xumuu: yue6nuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUL] UHOPA-M, 2014.-
560c.: - (Bwicmee oOpa3oBanume: bakamaBpuar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.10.2019). - Tekcr:
3JIEKTPOHHBIN.

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

0) lonoJiHUTeILHAS JIUTEPATypa:

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

2. Mensnuk, H. JI. lucnepcusie cuctemsl : npaktukyM / H. JI. Mensguuk, 3. P. Mymiuna,
O. A. Mumypuna ; Marauroropckuii roc. Texundeckuii yu-T uM. I'. M. Hocoa. - Marauroropck :
MI'TY wum. I'. WU. HocoBa, 2019. - 1 CD-ROM. - 3arn. c¢ Tturyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara ob6pamenus: 22.10.2019). - MakpooObeKT. - TeKCT : BJIEKTPOHHBIN. -
Ceenenus goctynssl Takke Ha CD-ROM.

3. Komsima, JI. I'. OkucAUTENbHO-BOCCTAHOBUTEIbHBIE peakIuu. OCHOBBI JJEKTPOXUMHH :
yuebnoe nocobue / JI. I'. Konsna, 3. P. Mymiuna ; MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2015. - 58 c.
HIL., Tab1. URL
https://magtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show dcatalogues/1/1121163/1
147.pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooObeKT. - TEKCT : BJIEKTPOHHBIA. -
Nmeercs nevyaTHplil aHAJIOT.

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



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

5. Koposun, H.B. OGmas xumus: ydel. 1yl TEXHUYECKUX HampaB. W crienl. By3oB /H.B.
Koposun —9-e u3z., nepepad.- M.: Beicur. mk., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEMOCPEICTBEHHBIN.

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

7. U3BecTHs BBICHIMX Y4eOHBIX 3aBEACHUN. XUMHS W XHMHUYCCKAs TEXHOJIOTHS: HAydyHO-
texHuuyeckuit )xypHai — ISSN 0579-2991.

B) MeTonnueckne yKazaHnus:

1. Mumypuna, O.A. DHepreruka XUMHUYECKUX IIPOLECCOB: METOAMYECKHE YKa3aHUs K
nabopaTopHbIM paboTaM MO JUCHUIUIMHE «XHMHS» I OOYyYaloIMXCs BCEX HaIpaBICHUN
MOATOTOBKH M CTCIMAIbHOCTEH THEeBHOU (popMmbl oOyuenus / O.A. Muirypruna; MarHUTOropcKkuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. M. Hocoga, 2016. — 11 c. —
TexcT : HenocpeACTBEHHBIN.

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

3. Konsina, JL.I'. CKOpOCTh XMMHUECKUX PEaKLMH U XUMHUECKOe paBHOBecHe: Mertoauueckue
yKa3aHUs K JJabopaToOpHBIM padoTaM MO AUCHUIUIMHE «XUMHS I 00yJaroIuXcs BCeX HalpaBIeHUN
MOATOTOBKHU U crienranbHocTel Beex Gpopm ooydenus / JI.I. Konsana, E.B. Tapaciok; Marautoropckuit
roc. rexuuueckui yH-T um. I'. Y. HocoBa. — MaruuTtoropck : MI'TY um. I'. 1. Hocoga, 2020. -8 c. —
TekcT : HenocpeACTBEHHBIN.

4. PonmonoBa, H.M. Xumnueckas kuHeTHMKa. XHMHUYECKOE DPABHOBECHE: METOAMYECKUE
yKa3aHusl JUIs CaMOCTOATENbHOM paboThl MO AUCHUIUIMHE «XHUMHUSA» JUIs OOy4YaroIIMXCsl BCEX
HaNpaBJICHUH TOATOTOBKH M crienuainbHocTe Bcex ¢opm oOyuenms / H.M. Pommonoma, A.II.
[TonomapeB; MarauTtoropckuii roc. Texunueckuii yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY
uM. I'. Y. Hocosa, 2020. — 20 c. — TekcT : HenocpeACTBEHHbIH.

5. Uynposa, JI.B. PactBopbl: MeToauueckass pa3paboTka K J1abOpaTOpHbIM paloTaMm 110
JUCHUIUIMHE «XUMHS» A1 00yJaroluxcs BCEX HalpaBiICHUM MOJTOTOBKU M CHEIMATbHOCTEH BCEX
¢dopm o6yuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuii roc. Texunuecku yu-t um. I'. 1.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : HenocpeCTBEHHBIMH.

6. Uynposa, JI.B. PacTBophl: MeToanmyeckas pa3pabOTKa K CaMOCTOSTEIbHON paboTe 1o
JUCHUIUIMHE «XUMHS» A 00y4arolMXcs MO BCEM HAIpPAaBJIEHUSM MOATOTOBKU U CIELHMATIBHOCTAM
Bcex (opm obOyuenus / JI.B. Uymposa, D.P. Mymnuna, O.A. Mumrypuna; MarauToropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. UI. Hocoga, 2017. — 26 c. —
Tekcr : HenmoCpeICTBEHHBIN.

7. Konsna, JI.I'. KonmnouaHsle pacTBOpBI: METOAMYECKHUE YKa3aHUs K J1abopaTOpHOU paboTe 1o
TUCLUIUIMHE «XHUMHUs» A 00ydyaromMXcsl O BCEM HAIPABICHHUSIM MOATOTOBKU U CIELHUAIBHOCTSIM
Bcex (opm obyuenus / JI.I'. Konsna, JI.A. bonbsiH; MarHUTOropcKuii roc. TEXHUYECKHA YH-T UM. [.
N. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoa, 2017. — 9 ¢. — TekcT : HEemocpencTBEHHBIMN.

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

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



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

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

r) [Ilporpammuoe odecneuenne u UHTEpHET-pecypcehI:

IIporpammuoe obecnevyenue

Haumenoanue 110 Ne norosopa Cpox AeiicTBus

JIMLCH3UH

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

KJIaCCOB)

MS Windows 7 Professional 1 767 17 o1 27.06.2017 27.07.2018

(myst KITaccoB)

MS Office 2007 Professional Ne 135 o1 17.09.2007 OeccpouHo

7Zip cB000HO pactpocTpansemoe 110 06eccpoyHO

FAR Manager cB00OOHO pacnpoctpansemoe I10 OecCpoUHO

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

HazBanue xkypca

CchlIIKa

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

https://dlib.eastview.com/

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

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

ITouckoBas cucrema Axamemusi Google (Google
Scholar)

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

Wudopmannonnas cucreMa - EauHoe oOkHO
JI0CTyMa K UH(POPMAIIMOHHBIM pecypcam

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

denepanbHOe  rocyJapcTBEHHOE  OKOJKETHOE
YUpexKIACHUE «DenepabHBIA UHCTUTYT
IPOMBIIIICHHON COOCTBEHHOCTHY

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

Poccuiickas I'ocynapcrBenHas o6ubnuorexka.
Karasorn

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

OnekTpoHHBIE pecypchl Oubnmoreku MITY wum.
I'.1. HocoBa

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

9. MarepuaibHO-TEXHUYECKOe o0ecreyeHne 1 CHNITUHbI

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

K

Twumn 1 Ha3BaHUeE AyJUTOpUHn

OcHallieHue ayuTopun

n

WHIMBUAYAJTbHBIX KOHCYJIbTALUM,

YuyebHble ayIUTOPUH JJI4 MynbsTUMEIUHHBIE CPEACTBA XpPaHEHUs, Ieperadyu
NPOBEACHUS 3aHATUU npejcTaBieHust HHPOpMauu

JEKIHMOHHOT 0 THUNA

YyeOHble ayAUTOPUH 15 Ob6opynoBaHue 1Jis1 BBITOJHEHHS Ta00paTOPHBIX padoT,
npoBeeHus 1abopaTOPHBIX XUMHYECKAsI I0CYAa, PEAKTHUBBI,

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




Tun u Ha3BaHUE ayAUTOPUHI OcHallleHue ayauTopumn

TEKYUIETO KOHTPOJIS U
NPOMEXYTOUYHON aTTeCcTalluu

[Momemnienust s [lepconanbubie kommbroTepel ¢ makerom MS  Office,
CaMOCTOATENbHON paboThl BBIXOJOM B VHTEpHET M ¢ JOCTYHOM B BICKTPOHHYIO
00yJarIuxcs

nH(OPMAIMOHHO-00pa30BaTENBHYIO CPEAY YHUBEPCUTETA
Homerenus st XpaHeHUs 1 Cremnaxu, ceribl st XpaHeHUS y4eOHOTO 000pyI0BaHUS

NPOGUIAKTHICCKOr0 O0CTYKUBAHUS |  MHCTpyMEHTHI U1 PEMOHTA J1a60PaTOPHOTO
yqe6HOFO 060pyﬂ0BaHI/IH 060pyI[0BaHI/I${.




