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1. Ileain ocBOEHMSI AMCIUTIIIMHBI

LlenssMu OCBOEHUS AUCUUIUIUHBL «XUMHs» sBiIsgeTcsl (popMupoBaHue (yHIaMEHTaIbHbBIX
3HAaHMH B 00JIaCTU COBPEMEHHOW XUMHH, BKJIIOYAIOIIMX OCHOBHBIE IIOHATHS, 3aKOHBl U
3aKOHOMEPHOCTH, OIHUCBHIBAIOIIAE CBOMCTBA XUMHUYECKMX COEAWHCHHIU; pa3BUTHE HABBIKOB
CaMOCTOSITENTbHONW paboThl, HEOOXOMMMBIX ISl MPUMEHEHHS XWMHUYECKUX 3HAHUHM TPU H3Y4YCHHUH
CIELMAJIBHBIX JUCIUIIIMH U JAJIBHEUIIECH IPAKTUYECKON JESTEIIBHOCTH.

2.MecT0 AMCUMIUIMHBI B CTPYKType o00pa3oBaTeibHOH NPOrpaMMbl MOATOTOBKH
0akajiaBpa

Jucrunmaa b1.B.19 «Xumus» BXOIUT B BapHaTHUBHYIO 4YacTh Ojoka 1 oOpa3oBaTelbHOU
MIPOTrpaMMBI.

Jlia u3ydeHus: AUCHMILTUHBI HEOOXOAUMBI 3HAHUS, YMEHUS U BIaJeHUsS, CHOPMUPOBAHHEIE B
pe3yibTaTe MOJIYYeHHs CpeAaHero (MOoJIHOro) oOmiero oO0pa3oBaHUsS MO JUCHUIUIMHAM «XUMUS,
«Duzuka», «MaremaTuka.

3HaHUSA U YMEHUs OOYyYalolIUXCs, MOJYYCHHBIC MPU U3YyYEHUU AHHOW AUCIUIUIMHBI OyayT
HEOOXOMUMBI UM TpU  JajbHEHIIeM H3y4YeHWH TaKUX AUCHUIUIMH, Kak «be3omacHocTb
KUZHEICSITCIBHOCTI Y.

3 Komnerenuuu odyuarmerocsi, gopmupyembie B pe3y/ibTaTe 0CBOCHHS AUCHMILNIMHBI U
IUIAHMPYeMble pe3yJbTaThl 00y4eHust

B pesynbrare 0CBOCHUS NUCHUIUTMHBI «XUMHUS» 00ydaromUics JOHKEeH 00aaaTh cleayroei
KOMIIETEHIIUEH:

CTpyKTYpHBIN DJIEMEHT [TnarupyemMble pe3ynbTaThl O0yUCHHS
KOMIIETEHITUN

OIIK-1
CIIOCOOHOCTBIO MIPEJICTABIIATH aIEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUI HAYYHYIO KapTUHY MUpa
Ha OCHOBE 3HAHUSI OCHOBHBIX ITOJIOKEHUI, 3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK U MATEMATHKHU
3HaTL - OCHOBHBIE XMMHYECKHE IIOHATHSA, IIOJOKEHHS W  3aKOHBI,
MO3BOJISIFOIIAE TIPEJICTABIIATh QJICKBATHYI0 COBPEMEHHYIO HAyYHYIO
KapTHHY MUDA,;
- COBPCMCHHBIC HAMPABJICHHSI PA3BUTHS HAYYIHBIX TCOPHIA;
- METOJbI TEOPETHYECKOT0 M HSKCIEPUMEHTAIBFHOTO HCCIIEIOBAaHHS B
00JIaCTH XUMHU
VMmers - pelarh pacueTHbIC 33/1a41 MPUMEHUTEIBHO K MaTepUaly IporpaMmBbl;
- TPOTHO3HUPOBATH BO3MOXHOCTH IPOTEKAHHUS CaMOTPOU3BOIBHBIX
MIPOLIECCOB B PA3TUYHBIX XUMHUECKHX CHCTEMax
Brnaners - HaBBIKAMH NMPUMEHEHUS COBPEMEHHBIX XHMHUECKUX 3aKOHOB M TCOPHIA
B IpoeccroHaNbHON 1eSTeNbHOCTH,
- MPaKTHYECKUMHU HABBIKAMHU TCOPETHYECKOTO W IKCIIEPHUMEHTAILHOTO
WCCIIeIOBaHMS Ul aJ€KBATHOTO TMPEJCTABICHUS HAYYHOW KapTHUHBI
MHUpa

I1K-3

CITOCOOHOCTBIO K TIPOBEACHUIO M3MEPEHUM W MCCIEIOBAHUS PA3TUYHBIX OOBEKTOB IO 3aJaHHOMN
METOIUKE

3HaTh - METOAMKHA TPOBEJCHUS HM3MEPEHUNW M UCCIECIOBAHUS PA3THUYHBIX
00BEKTOB;

- METOJABI TEOPETUYECKOTO0 M HKCHEPUMEHTAIBHOIO HUCCIEHOBAaHHS B
00J1aCTH XMMHUU

YMeTn - ONPENIEIATh LEIU U 3a/1a41 HCCIIEIOBAHUN;




- BBI6I/IpaTB H606XOI[I/IMyIO MCTOAUKY JJIA MPOBCACHHA UCCICOAOBAHUA,
- IPOBOAUTDH SKCIICPUMCHTAJIbHBIC HCCIICIOBAaHUA;
- IPUMCHATH IOJTYYCHHBIC PE3YJILTAThI HA IIPAKTUKE

Bnaners

- METOAMKAMHM HCCICAOBAaHUH W CIIOCOOHOCTBIO OOBSACHATH UX
pe3yabTaThl IPUMEHUTEIBHO K IPOGECCHOHATIBHOM 1€ TEIbHOCTH;

- IPaKTUYECKUMHU HABBIKAMU MPOBEACHUSI U3MEPEHUM U UCCIIECIOBAHUS
Pa3IUYHBIX XMMUYECKUX OOBEKTOB,;

- CHOCOOHOCTBIO M TOTOBHOCTBIO COYETATh TEOPUIO U TMPAKTHKY JUIS
peleHNs] HHKEHEPHbIX 33134

4. CTpyKTYpa H coJepkaHue JUCUMUIIIHMHbI

OO6mast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIISICT 3 3aueTHBhIX eauHuilbl 108 akas. yacos:
- KOHTaKTHas pabdoTa —55,9 akan. 4acos:

- ayauTopHas paboTa — 54 akaj.yaca;
- BHeayauTopHas — 1,9 akan.gaca

- camocTosTenbHas pabora — 52,1 akam.4aca.




AynutopHas
KOHTaKTHast
pabora (B
akaj. yacax)

: :
= g
= &
o S
o 8 o >§ =
3 = Bug camocrositenbHOM OpMa TEKYLIEro KOHTPOIIA z 5
Paznen/Tema qUCIUTIIIMHEL g § S AGOTLI YCIIEBaEMOCTH U > 5
3 2 a7 p IIPOMEKYTOUHON aTTecTaluu =k =
= | 5| & 5 2
= | 28| ¢ =
5| £33 3
= @)
1. Xumudeckasi TEpMOJIMHAMHKA 2 6 421 8 |- odopmiieHHe oTyera mo [3ammra JabopatopHoi padoTsl.|OIIK-1
71a00paTopHOii padboTe; Homamnee  3amzanue Ne  1.|-3yB
- perrenue gomarrnero 3aganus Ne 1; | TectupoBanue. IK-3
- CaMOCTOSTENBHOE U3y4YEHUE -3yB
yueOHOW U HAyYHOU JIUTEPaTyphl.
2. XuMu4eckas KHHETHKa 2 6 2 6 |- oopmuenue oTyeTa no|3ammTa JabopatopHoit pabotsl.|OIIK-1
nabopaTopHO# pabdoTte; Homamnee  3amanne Ne  2.|-3yB
- pelieHue gomarHero 3ananus Ne 2; | TectupoBanue. IIK-3
-CaMOCTOATEIbHOE U3YUYEHHE yueOHOU -3yB
Y HAYYHOU JIMTEPATYPBHI.
3. PacTBOpHI 2 8 421 8 |- odopmiteHne oTyeTa mo [3ammra JabopatopHoi padoTsr. |OIIK-1
nabopaTopHoii padore; Homamnee  3amanue Ne  3.|-3yB
- pemenue aomamnbero 3aganus Ne 3; | TectupoBanue. TK-3
-CaMOCTOSATENbHOE U3YUYeHUE YUeOHOMH -3yB
Y HAYYHOU JIUTEPATYPBL.
4. luciepcHble CUCTEMBI 2 4 2 6 |- oopmienue oTyeTa no |3amuTa nabopatopHoit pabotsl.|OIIK-1
nabopaTopHO# paboTe; TectupoBanue. -3yB
-CaMOCTOSTENbHOE U3YUYeHUE YUeOHOH 1K-3
Y Hay4YHOU JIUTEPATYPBI. -3yB
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5. OxkucnutenpbHo-| 2 4 2 6 |- odopmiieHue oTyera no |3amura JsaboparopHoit pabdotsl. |OIIK-1
BOCCTAHOBUTEJIBHBIC MPOIECCHI nabopaTopHoOi pabdoTte; Homamnee  3amanne Ne  4.|-3yB
- pemienue gomarnero 3aaanus Ne 4; | TectupoBanue. [K-3
-CaMOCTOSATEIbHOC U3YYCHHE YUeOHOU -3yB
Y HAYYHOU JIUTEPaTyphL.
6. DIIEKTPOXUMUYECKUE CUCTEMBI 2 8 421 | 18,1 |- odopmiieHne oTyera mo [3ammra nadoparopHoir padoTsr. |OIIK-1
nabopaTopHoOi pabdoTe; Homamnee  3amanne Ne  5.|-3yB
- pemienue aomainbero 3aganus Ne 5; | TectupoBaHue. IK-3
-CaMOCTOSTENbHOE U3Y4YeHUE YUeOHOMH -3yB
Y HAYYHOU JIMTEPATYPBL.
HToro mo gucuumnjinHe: 2 36 |18/6M | 52,1 3ager




5. O0pa3oBare/ibHbIC 1 HH(POPMALIMOHHBIE TEXHOJIOTHH

B mpomecce nmpenonaBaHus —JAHCHUIUIMHBL  «XUMHUS»  NPUMEHSETCS  TPaJUIMOHHAS
MH(OPMALMOHHO-KOMMYHUKAIIMOHHAS! 00pa30BaTeIbHbIe TEXHOIOTHH.

Jlexiuu TpoXoAsAT Kak B HWH(pOpMAaNMOHHONW (opme, Iie MMeeT MECTO IOCJIeI0BaTeIbHOE
U3JIOKEHHWE MaTepuasa B  JUCHUIUIMHAPHOM  JIOTWKE, OCYIIECTBIEMOE MPEUMYIIECTBEHHO
BepOATBHBIMH CPEICTBAMHU, TaK U B (hopMe JEKIMA-Oece bl YIIH AHAIOora ¢ ayJUTOPHEH, JEeKIul ¢
MPUMEHEHUEM DJJIEMEHTOB «MO3TOBOM aTaku», JEKIUH-KOHCYJIbTAllMil, TJAE TEOPETUUECKHIA
MaTepual 3apaHee BbIAACTCA CTYIEHTaM JJIsi CAMOCTOSATEIbHOIO U3YUEeHHUSI, s IIOATOTOBKH BOIIPOCOB
JIEKTOPY, TAKUM 00pa3oM, JIEKIUS TPOXOIUT IO THITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

[ToMuMO 53TOro B JEKUUH MOTYT HCIOJIB30BATHCS O3JEMEHTHI MPOOJIEMHOTO H3JI0KEHHUS.
[TpoGieMHast TEKIMsE HAYMHAETCS C BOIIPOCOB, C TTIOCTAHOBKH MPOOJIEMBI, KOTOPYIO B XOJI€ U3JIOKCHUS
MaTepuana HeoOXOAUMO pelnTh. Takas JeKuus MpeacTaBiseT coOOM 3aHsATHE, IMperoJararoiiee
WHULIMMPOBAHHOE TIpEnojaBaTeIeM MPUBJICYCHUE ayJAUTOPUU K PEUICHUI0 KPYMHOW Hay4dHOU
npoOJeMbl, pPAaCKpbIBa€T BO3MOXKHBIE IYTH €€ PEHICHUs, MO0Ka3blBaeT TEOPETHUECKYI0 U
MPAaKTUYECKYI0 3HAYMMOCTh JOCTHKeHHM. Ha mpoOnemMHO# JIeKIMM HOBOE 3HAHHUE BBOJMUTCS Kak
Heu3BecTHoe A oOyyvatonuxcs. [lonydennas nndopmanus ycBauBaeTcsi Kak TIMYHOCTHOE OTKPBITHE
€Ile He U3BECTHOTO IS CeOsl 3HAHUS.

Oco0oe MecTo B mpolecce MNpPEenojaBaHus ITUCHUILUIMHBL «XUMHS» 3aHUMAIOT JIEKIUU C
WCIIOJIb30BAaHUEM JIEMOHCTPAIIMOHHOTO XUMHUYECKOTO AKCIIEPUMEHTa, KOTOPBIA MO3BOJSET Haubosee
MOJIHO pEeaU30BaTh METOJ MPOOJIEeMHOro OOy4eHHsS dYepe3 IOCTAaHOBKY MpPOOIeM C IMOMOUIBIO
JNEMOHCTpPALIMK  SIBICHUHM, pEaKIuid WK mporeccoB. Bo3MOXHO oOBeIUHEHHWE B JIEKIIMOHHOM
M3JI0’KEHUU MTPUEMOB MBICIIEHHOTO ¥ peagbHOr0 SKCIIEPUMEHTA, YTO JIa€T BOZMOXKHOCTH (DOPMUPOBATH
3HaHUS 00Jiee BBICOKOU CTENeHU 0000IICHHOCTH.

Hdns  peanuzanuu  UHOOPMAILIMOHHO-KOMMYHHMKAIIMOHHON  00pa30oBaTeNbHON  TEXHOJIOTHH
MPOBOJATCS JIGKIIMU-BU3YaIU3allMK, B XOJE KOTOPBIX H3JIOKEHHUE TEOPETUUYECKOr0 Marepuana
COMPOBOXKAAETCS MPE3EHTAUEN.

JIeKIMOHHBIN MaTepHuas 3aKpeIvIsieTcss B X0€ JIa0OpaTOpHBIX paboT, B X0JIe KOTOPHIX yueOHas
paboTa MPOBOAUTCS C peEaIbHBIMH XUMHYECKHMMH BemlecTBamu. Ha maGoparopHbix paboTax
BBITIOJIHSIFOTCS TPYNIOBBIE WM WHIWBUIyaJIbHBIC 3aJaHus 10 NpouaeHHOM Teme. I[IpoBeneHue
1abopaToOpHBIX pabOT HEOOXOAUMO MPENBAPATh WHCTPYKTAXKEM MO MpaBuiiaM 0e30MacHOil paboTHl B
xuMudeckon mnabopatopun. OCHOBHBIM YCIOBHEM JIOMyCKa CTYACHTOB K JjabopaTopHOll pabore
ABIIAETCS WX oOs3aTenbHas MOJATOTOBKA K HEH C COCTaBJICHHEM TEOpEeTHYecKOoro BBeneHUs. [Ipu
MPOBEACHUU JTA0OOPATOPHBIX 3aHITHH HCIONB3YETCS METOJ] KOHTEKCTHOTO OOy4YeHHUs, KOTOPBIi
MO3BOJISIET YCBOWTH MaTepuan IyTeM BBISBICHUS CBsI3€d MeXAy KOHKPETHBIM 3HAaHUEM U €ro
npuMmeHenueMm. Kpome Toro, 1menecooOpa3HO HCHOJB30BaTh TEXHOJIOTHIO  KOJUIEKTHBHOTO
B3anMoOOoOyueHus (mapHyro paboTy) Tpex BHUIOB: CTaTHuUecKas Tapa, IUHAMHUYEcKas Tmapa,
BapuallMOHHAs Tapa; COBMEINIAsl €€ ¢ TEXHOJOTHEH MOIYJIbHOTO 00ydeHUs. BBIMOTHUB IKCIIEPUMEHT,
oOyuatoruecs: GoOpMyIUPYIOT 0000IIIEHHBIE BRIBOABI TI0 CEPHH OMBITOB, UCTIOIB3Ysl MPUEMBI aHAIOTUU
Y CpaBHEHUS.

CamocTtosTenpHas paboTa o0ydaroluxcs SBISETCS OJHUM U3 Hanbosee 3p(EeKTUBHBIX CPENICTB
pa3BuTHs MOTpeOHOCTH K OyaymeMy camooOpa3oBaHuioo. CamocTosiTesbHas paboTa 00ydYaromuxcs
BKIJIIOUaeT B ceOs caMble pa3zHooOpa3Hbie (HOpMBI y4eOHOI NeATeIhbHOCTH: BBIMOJHEHUE TOMAIIHUX
3a/IaHni, 3aBeplieHrue OQOpMIICHUS JIa0OpaTOPHBIX PabOT, MOATOTOBKA K MPAKTUKYMY, H3YYCHHE
OCHOBHOTO U JIOTIONHUTENHHOTO MaTepuania Mo y4eOHMKaM M TOCOOUsM, YTeHHE M MpopaboTka
Hay4yHOM nuTepaTypbl B OMOIMOTEKe, HamucaHue pedepaToB U KypcoBBIX pabOT, MOJITOTOBKA K
KOJUIOKBHYMaM, 3a4€TaM, HTOTOBOM aTTeCTaIiu.

CamocrosiTennpHass paboTa oOydaromuxcs JOKHA OBITh HampaBlieHa Ha 3aKperuieHUs
TEOPETUYECKOT0 MaTepuasa, M3JI0KEHHOTO MpernojaBaTesieM, Ha MpPOpadOTKy TeM, OTBEJACHHBIX Ha
CaMOCTOSITENIbHOE M3yU€HHE, Ha IMOATOTOBKY K JIa0OpAaTOPHBIM 3aHSATHUSIM, BBINOJIHEHHE JOMAIIHUX
3aJlaHu¥ ¥ TIOJITOTOBKY K PYOSKHOMY M 3aKIIOYUTEILHOMY KOHTpOITIO0. [loMuMo 3TOr0, 00yJarommuecs
MPEACTABIISIIOT PE3YJIBTATHl CBOEH CaMOCTOATENILHON pabOThI B BU/IE TIPE3CHTAITUH.

CamocTtosTenpHas paboTa 00ydaromuXxcs Mo AUCHUTUINHE «XUMHUS» BKIIIOYAET PEIICHUE 3a/1a4
U BBINOJHEHHE 3a/laHui  PENpOAyKTHBHOTO XapakTepa IO aJroOpUTMy, MPEAJIOKEHHOMY



IIpenojaBaTeieM.

[Tpu npoBeneHnn pyOEKHOTO U 3aKITIOUUTEIHLHOTO KOHTPOJISI OCHOBHBIMU 33[Ja4aMHU, CTOSLIUMHU
nepes MpernoiaBaTenieM, SBISIOTCS: BbISIBICHHE CTETEHU MPaBHILHOCTH, 00beMa, IIIyOMHBI 3HAHUH,
YMEHU, HAaBBIKOB, IIOJIYYEHHBIX [PU M3YYCHHM Kypca Hapsay C BbIIBICHUEM CTEIEHU
CaMOCTOSITEJIbHOCTH B IPUMEHEHUH TOJIyUE€HHBIX 3HaHUN, YMEHUIN U HaBBIKOB.

CoBpeMEHHbIE HWHTEPAKTUBHBIE CPEACTBA IO3BOJSIOT SKCIEPUMEHTHPOBATH C HOBBIMU
dopmamu koHTposss. OOy4aromuMcs MpeIararoTcs TECThl M 33Ja4d B AJIEKTPOHHOM BHJIE, C
aBTOMATHU3HPOBAHHOW CHUCTEMOW MpoBepkHU. B oTiMuue oT OOBIYHOTIO TECTUPOBAHHS TaKOW crocod
KOHTPOJISI TO3BOJISIET CTYACHTAaM B JI000€ BpeMsl IPOUTHU TECT, IPOAHATU3UPOBATH OMIMOKU U MPONTH
TECT BTOPUYHO.

B nmomosmHeHnn K Kypcy «XHMHH» OOYYaOIUUCS MOXET MPOWTH B JHUCTAHIIMOHHON (dopme
oHyaiH-Kypc «Kak xumusi 00BsICHSIET U U3MEHsIET OKpyx)arouwmii Mup». Kype cocrout uz 10 pexuuid.
Kypc nexumii na€r nepBoHAauYaabHOE NPEACTABICHHE O XUMHHM U €€ POJIM B XKU3HM 4YEIOBEKA U
obmectBa. OH cocTouT U3 ABYX dacTeil. [lepBas M3 HUX pacCKa3bIBACT O TOM, KaK XHMHS OOBSICHSET
OKPY’KaIOIIUA MHP: KaK YCTPOEHBI BEIIECTBA, MOYEMY M KaK HMAYT XUMHUYECKHUE PEaKLHUH, KaKue
BELIECTBA OINPEAECIAIOT CBOWCTBA KUBBIX cUcTeM. BTopas yacTh MOCBSIIEHA MPUKIAAHBIM acleKTaM
XUMHH: OHA MOKA3bIBAET, KAK XUMHUS BIIMSIET Ha KU3Hb OOIIECTBA U YIYyYIlIaeT MOBCEAHEBHYIO KU3Hb
moaeil. B Hell paccka3blBaeTCsi O LEHHBIX MPOJYKTaX XUMHUYECKOW MPOMBIIUIEHHOCTH, XUMHUYECKUX
croco6ax MPOU3BOJCTBA PHEPTHMHU M HOBBIX MaTepHallaX, HOBBIX BEIIECTBAX, MCIOIb3yEeMbIX B OBITY,
COBPEMEHHBIX CTEKJIaX, MMIMEHTaX M KpackaxX. EjkeHenenbHble 3aHATUSA OyAyT BKIIIOYATh MPOCMOTP
TEMATUYECKUX BUJICOJIEKLIMN M BBINOJIHEHUE TECTOBBIX 3a/JIaHMI ¢ aBTOMATU3MPOBAHHON MPOBEPKOM
pe3yabTaTOB M TBOPYECKHX 3aJaHUi ¢ mociexyromum oOcyxaenuem Ha (opyme. Kypce sBisercs
o011eo0pa3oBareabHbIM, HE TPEOYET ClIeUaIbHOM MOATOTOBKH U PACCUMTAH Ha IIUPOKYIO ayTUTOPHUIO
cllylliaresei, B IEPBYI0 ouepe/ib 00ydaroluXcsl HEXUMUYECKUX BY30B M (PaKyJIbTETOB U JIOACH, yKe
MOJIYYMBIIUX BBICIIEE OOpa3oBaHWE, HO IKENAIIUX OONbIIE Y3HATh 00 OKPYXKAIOUIEeM MHpE U
MOBBICUTH CBOM OOIIIEHAYYHBIN YPOBEHb.

6. YueOHO-MeTOANYECKOE o0ecnieYeHHe CAMOCTOSITeIbHON padoThl 00y4aromuxcs

CamocrosiTenbHast pabora oOydaroluxcsl MOApa3JeisieTcss Ha ayAUTOPHYI0, KOTopas
MPOUCXOJUT KaKk BO BpeMs Ja0OpaTOPHBIX 3aHATHHM, TaKk W Ha IUIAHOBBIX KOHCYJIbTALlUSAX, U Ha
BHEAYJIUTOPHYIO, MPOUCXOSIIYI0 BO BpeMs MOJTOTOBKH CTYJIEHTAaMHU OTYETOB IO JabOpaTOPHBIM
3aHSATHUSAM U BBIITOJIHEHHS IOMAIIHUX 33 JaHUH.

AymuTopHas —caMoCTOsITeNbHas paboTa OO0ydYaromuxcs IpeanojaraeT IMpOoXOXkJIeHHe
TECTHPOBAHUS MO KAKAOMY pa3/ieiny AUCUUIUIMHBL. TeCThl BKIIOYAIOT TEOPETUIECKUE U TPAKTUIECKHE
3aJJaHMs, OTBEThl Ha KOTOpBIE TPEOYIOT IIyOOKOr0 MOHMMAaHUS M3Y4EHHOro MaTepuana. TecTbl
MOCTPOEHBI €MHOO00Pa3HO: K KaKIOMY BOIPOCY TpeIaraeTcsi 4eThlpe BapHaHTa OTBETOB, CPean
KOTOPBIX OJMH MJIM HECKOJbKO MpaBUIbHBIX. OOpaboTKa pe3yibTaTOB OCYIIECTBISAETCS IyTEM
COTOCTABJICHUS TIOJTYYCHHBIX PE3YIbTATOB C STAJOHHBIMH U MPOTEKAET OYeHb OBICTPO. MakcumanbHOe
KOJIMYECTBO 0aIOB B Kak10i Teme Kypca — 10.

BapuaHThl TEeMAaTHYECKHX TECTOBBIX 3aJJaHUM VIS TEKYIEr0 KOHTPOJIsA
XuMu4eckasi TepMOAUHAMHMKA

B tecrax mo teme «XuMuYeckas TCPMOJMHAMHUKA». TEPBBIC MICCTh 3aJaHUN OIICHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 6aii, a BOCEMOE, IEBITOE U IECITOE 3aJaHusa — B 2 Oayua.

Tecr Ne 1

1. Tlpu paccMOTpEeHUHN XUMUYECKOW PEAKITUU CUCmeMd O3HAYACT:
a) HCXOJHBIC PearcHThI
0) TNPOIYKTHI XUMUYECKON peaKiuu



B) PpEaKIMOHHBIN cocyl
I) MCXOJHbBIE PEareHThl U MPOIYKThI PEAKIMI
2. TlepBblii 3aK0H (ITEpBOE HAYAJIO) TEPMOAMHAMHUKN MATEMaTHICCKH 3aITMCHIBACTCS TaK:
a) PV =vuRT B) K = Aexp (- EA/ RT)
0) K=R/Na r) AU= Q-W
3. B sKk30TepMHUecKOi peakIuu:
a) SHTAJIBIINS PEaKIMOHHOM cucTeMbl noBblmaercs (AH > 0)
0) TermnoBoii a3 ekt peakiuu otpuriarenacH (Q< 0)
B) DHTAJIBIIUS PEAKIIMOHHOM crcTeMbl yMeHbIaeTcs (AH< 0)
T') JaBJICHUE PEAKIIMOHHON CHCTEMBbI IMOBBIMIASTCS
4. CranmapTHble TeTUIOBbIe 2P (EKThI MPUHATO 0003HAYATH:

a) AUcr B) Q 101327
0) AH®208 r) AHcer

5. Kakue u3 IpUBEICHHBIX PEAKIUi SBISIOTCSA SHIOTEPMUIECCKUMHE?
a) 1/2 N2+ 3/2 Ho= NHs , AH = — 46 K]I:x/Moib
0)H2+4/20,=H20, AH = -242 K]I)x/Monb
B) 1/2 N2+ 1/2 O2=NO , AH = 90 K]I>x/Mo01b
r) 1/2H2+1/2 I,=HI, AH = 26 K]I»/mMonb

6. Kakasg u3 HanmMcaHHBIX HUXKE pEaKIuil OTBe4aeT TemioTe oOpa3oBaHUs okcuja asora ( || ) B
CTaHJIAPTHBIX YCIIOBUSX?
a) 1/2 N2+ O=NO B) 1/2 N2+ 1/2 O2 = NO
6) N+ 1/202=NO r) NHz3+5/20, =2NO +3H,0
7. Tlpu BoccranoBienuu 16r okcuaa menu( || ) mo peakuuu :
CuO () + C pagur) = CU () + CO (), morsoTriioch 22 kJIK TEIIOTHI.
DOHranbnus 00pa3oBaHus oKkcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
. Hns peakuun NiO o + C (pagur) = NI  + CO (. Omnpenenute BO3MOXKHOE HarpaBliCHUE
CaMOIIPOU3BOJILHOTO TEUEHHS PEeaKIUy MPU CTAaHAAPTHBIX YCIOBUAX U MpH Temieparype 627°C.

oo

BerectBo AH°298 (KI:x/MOIIB) S8 (Ik/Moab*K)
NiO (9 —239,7 38
C (rpagur) 0 5,74
Ni ) 0 29,9
CO -110,5 1974

B otBere ykaxkwure 3HaueHHs SHepruum [ mOOca MpW CTaHAAPTHBIX YCIOBHSX, NMPH TEMIIEpaType
627°C n TemmepaTypy Hadajla peaKkIuH

a) 74,5;- 3600; 70,4K B)148; 36; 511K
6) 74,5; -36; 704K r) 225; 78; 279K
9. Kaxk u3MeHsIieTCs SHTPOMHS IPH Pa3I0KEHUN KapOoHaTa KalbIns?
a) YBEIHMUHUBAETCS B) HE YMEHBIIIAeTCs
0) yMeHbIlIaeTCst T') HE 3HAI0
10. [lanHas peakuus:
2KCIO3 (tB) —2KCl (t8)+302 (1 AH<O
MOXET CAMOIIPOU3BOJIBHO MPOTEKATH
a) B PSIMOM HaIpaBJIeHUN B) HE MOXXET NMPOTEKATh
0) B 00paTHOM HampaBlIEeHUU T') HE 3HaI0

XuMuueckass KHHEeTHKA

B Tecrax mo teme «XuMuyeckas KHHETHKa»: IIEPBOE, BTOPOE, TPETbE, YETBEPTOE U IISATOE
3ajJaHusa oneHuBaroTca B 0,5 Oata; mectoe, ceabMoOe, BOCbMOE, JAEBATOE M AecaToe — B 1 Oami, a
OJWHHAAIATOE — B 2,5 Oaia.



Tect Ne 1

1. Pa3/:[en XHUMUU, HSy‘IaIOHII/Iﬁ CKOPOCTH 1 MEXAHU3MBI XUMHUYCCKUX peaKHHﬁ, Ha3bIBACTCA

a) XUMHYEeCcKasi TepMOJMHAMUKA

0) TepMOXHMHUS

B) XMMUYECKasi KHHETUKA

2. CKOpOCTh XMMHYECKOM peaKIuu — 370 ...

a) BpeMsi, 32 KOTOPOE MOJHOCThIO PACXOIyeTCsl OJTHO U3 UCXOIHBIX BEIIECTB

0) U3MEHEHHUE KOJIMYECTBA BEIIECTBA PEareHTOB (WM MPOJAYKTOB) PEaKIUH B €IUHHILY BPEMEHU B

enuHuIEe o0bema

B) KOJIMYECTBO BEUIECTBA MPOJIYKTOB PEAKIIUU K MOMEHTY OKOHYAHWS pEaKIIun
3. B kakux enmuHHIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOW peaKiuu?

a) Momb 11 ¢ !

0) Oe3pa3zmepHas BEIMYMHA

B) MOJIBZ C

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

a) OT MPUPOJIBI PEATUPYIONIUX BEIIECTB

0) OT TeMIepaTypsl

B) 0T 00beMa PEaKIMOHHOTO COCYAa

5. CocTossHME  XMMHYECKOTO  pPaBHOBECHs  OOpPaTUMBIX  IPOIECCOB
XapaKTepU3yeTcs ...

a) PAaBHOBECHBIMH KOHIICHTPALIUSMH MPOIYKTOB PEAKITHH

0) PHEepruei aKTHBU3AIUN

B) KOHCTaHTOM paBHOBECHS

6. Kaxk 3anmceIBaeTCs BRIpaXKEHUE JJIT CKOPOCTH PEaKIIUN

4NO @ +6H20=4NH31)+50:

a) V=K[NOJ*[H20] 6)V=K[NHs][02] B)V =K[NO]*[H20]°

KOJIMYCCTBCHHO

7. Kak 3anumercs BelpaskeHHe /i1 KOHCTAHTHI paBHOBecus peakiun A +2 B = C +D?

a) Ke = [C][D]/ [A][B]?
6) Kp =[C][D] / [A][B]
8) Kr = [A][B] %/ [C][D]

8. Kakoit oTpe3ok Ha [uarpaMme MokasbIBaeT 3Ha4eHUeE TeIIOBOro 3¢ dexTa peakuun?

a)l E %

A....

[

6) 2 2
B) 3 y
y 3
—y A

X0/Jl peaKuuu

»

v

9. UYt0 MOXHO cKa3aTh O PEaKIuu, U300paKEHHOW Ha IUarpaMMe K Bompocy 87
a) 9K30TEePMHUYECKasl PEaKIIHs

0) PHAOTEpMUYECKAsT PEaAKIIH

B) peaKIIHsI OMUCHIBACT COCTOSTHUE PABHOBECHS

10. PaBnHoBecue peaknuu Fe 30 4 + 4CO = 3Fe + 4CO2, AH>0

CMeEIIaeTcs BICBO.

a) P TIOHUKCHUH TEMIIEPATYPhI

0) P MOBBIIICHUH TEMIIEPATYPhI

B) MPY MOBBIIICHUH JTABJICHHS



11. Jns peakuuu Cw) + 2 H 2 ) = CH 4 () Ipu HEKOTOPOH TemrepaTrype KOHCTaHTa paBHOBECHS
paBHa 0,8. PaBHOBeCHas KOHIIEHTpamus BOJOpOoJa paBHa 1,2 Moub/n. BeluuciurTe HCXOAHYIO
KOHLIEHTPALMIO BOAOPOJA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpbI

B Ttectax mo Teme «PacTBOphI»: TEpBOC 3ajJaHUE OLCHUBACTCA B 1 0ai; BTOpOE, TPEThE,
4yeTBEpPTOE, MATOC W IIECTOC 3agaHus - B 1,5 Oamma; ceapMmoe, BOCBMOE, JEBATOE M JECITOC — B
0,5 6amna.

Tect Nel

1. Ins ypaBaenus peakiun Cu SO4 + KOH —... cokpameHHOe HOHHOE YpaBHEHHE 3alUIIETCS B BHIIE
1) 2K +S04* = K2SOq4
2) Cu?* + S042 + 2K* + 20H™ = Cu(OH)2d + K2S04
3) CuSO4 + 20H™ = Cu(OH)24d + SO4>
4) Cu?* +20H" = Cu(OH)24
2. Macca (B r) xnopuaa Hatpus B 300 mu 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4) 1,24
3. 3nauenue PH 0,1 M pactBopa HCIO4 paBHO
1)1 2) 2 3) 11 4) 13

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

1) 106GaBHUTH CONSAHYIO KUCIOTY

2) n00aBHUTH MIETOYD

3) pas30aBHUTH pacTBOP BOAOM

4) TOBBICUTH TEMIIEPATYPY
5. B pasbaBieHHOM pacTBOpe, NPUTOTOBIEHHBIM M3 THUApOCyiIb(dara KajablMsg M BOJIBI, CyMMa
K03((HULUEHTOB B ypaBHEHMH HEOOpaTUMOMN JUCCOLMAIIMN PACTBOPEHHOTO BEIIECTBA — ITO

13 2) 4 3)5 4) 6
6. PactBopuMocTh OKkcamata cepebpa pasHa 3,27-107 r/ 100r H20O. Onpenenurte NpoM3BENEHUE
pactBopumoctu Ag2C204

1) 5:10°12 2)1,16-10°*  3)10,7-10°° 4)2,31-10°8
7. MaccoBast 107151 paCTBOPEHHOT'0 BEIIECTBA — 3TO OTHOILLICHUE

1) macchl BemecTBa K Macce BOJIBI

2) KOJMYECTBA BEUIECTBA K 00BEMY BOJIBI

3) Macchl BelecTBa K Macce pacTBopa

4) KoJIMYeCTBa BelIeCTBA K 00BEMY pacTBOpa
8. K cnaObiM ay1eKTpouTaM OTHOCHUTCS ...

1) ruApOKCUI aMMOHUS

2) THIPOKCHU KaJTus

3) XJIOpUa KaabIHs

4) MapraHIoBas KUcJIoTa
9. M3BecTHO, YTO BOJIHBIE PACTBOPHI MHOTHX COJIEM MOTYT MMETh IIETOYHYIO WIM KHCIYIO CPELy.
[IpuuunHOi 5TOTO ABIAETCA ...

1) snextponus coneit
2) JIUCTIPOTIOPIIMOHUPOBAHKE COJICH
3) ruapaTHpoBaHHUE COJCH
4) ruapoau3 conen
10.3nauenne PH uncroii Boas! npu 25°C cocraBiser
1)1 2)7 3)0 4) 10



Marnuroropckuii rexuudeckuii yausepcuret um. I'.J11.Hocosa
JlucnepcHbie CHCTeMBbI

B tecrax nmo teme «JlucnepcHbie CHUCTEMBI»: MEPBOE, BTOPOE, TPETbE U UYETBEPTOE 3aJaHUs
OLIEHUBAIOTCA B 1 0ayl1; mATOE U IIeCTOE 3aaHus - B 3 Oaa.

Tect Nel

1.  VYkaxwure pazMepbl YaCTULl KOJUIOUIHBIX CHCTEM
1) wmenbme 1 oM
2) ©Oonbire 100 HM
3) ot 1umgo 100 am

2. Kakme wHOHBI CHOCOOHBI BBI3BATH KOATYJSIHUIO KOJUIOMJA, YACTHIBI KOTOPOTO HWMEIOT
TIOJIOXKUTEIIBHBIN 3aps?
1) KaTuoHBI
2)  aHHOHBI
3)  moJsIpHBIC MOJIEKYIT

3. JIast KaKoro 3JIEKTPOJIMTA TOPOT KOAryJIsIuU KOJUIOUIA C MOJIOKHUTENBEHO 3apsDKCHHOM YacTHIIeH
JOJKEH ObITh HAMMEHBIINM?
1)  xmopum Kajus
2)  cynbdar Kanus
3) oprodocdar kanus

4.  Mumenna 307 UMeeT CTPOEHHUE: {[Fe(OH)3]m n Fe*" -(3n —x) CI'} x CI~

KaKOM AJICKTPOJIMT UTPAET POJIb HOHHOTO CTadmIm3aropa?
1)  xuopun xene3a (111)
2) Boma
3)  rHApOKCHI Kaus

5. IIpu B3aumoneiictBuu 20 mu 0,001H nutpara cunna (1) ¢ 10 ma 0,02H cynedata xanus
obpasyercs 3076 cynabdara ceuna (I11). K kakomy siekTpoay HOKHBI IEpEMENIaThCsl YaCTHIIBI
JCTIEpCHOM (pa3bl mpH aeKTpou3e?
1)  HaxomATCs B COCTOSHHU JUHAMUYECKOTO PAaBHOBECHSI
2) K Karomy
3) kaHoay

6. B nBe kos6b1 HasIMTO MO 50 MIT 307151 TUAPOKCH A Kene3a. {1 Toro 4roObl BEI3BATh KOATYISIMIO
305151 oTpedoBanock 100aBUTh: B nepByo — 5,3 mi 1H pactBopa xnopuaa xanusi; B APyryro —
18,7 mn 0,001H pactBopa ¢ochara nHarpus. Belumcaure mnopor Koaryisiuu KaKIoro
DIIEKTPOJIATA.

OKHCIANTENbHO-BOCCTAHOBUTEIbHbIE MPOouECChI

B Tectax mo teme «OKHCIUTEIIEHO-BOCCTAHOBHTEILHBIC MPOIECCHI»: MEPBOE, BTOPOE, TPEThE,
4eTBEpTOE M MATOE 3a7aHus oneHuBaroTcs B 0,5 6amna; mecroe — B 1 6ai; ceapmMoe u BOCbMOE — B 2
Oamna, a JeBsiToe — B 2,5 OaJIOB.

Tect Ne 1

1. OxkucnuTens — 3TO aTOM, MOJIEKYJIa WA UOH, KOTOPBIH ...
1) yBenuYHMBaeT CBOIO CTETIEHb OKHCIICHUS
2) TPUHHMAET JICKTPOHBI
3) oTHmaer CBOM 3JIEKTPOHBI
2. ITporiecc BOCCTAaHOBJIEHUS UMEET MECTO B ClIy4ae, Koraa ...
1) HelTpasbHBIC ATOMBI IPEBPAIIAIOTCS B MTOJIOKUTEIIbHO-3aPSKEHHBIC HOHBI
2) TOJOXUTEIbHBIN 3apsi/] HOHA YMEHBIIIACTCS



3) oTpuUATEeNbHBIN 3apsi/1 HOHA YBETHYHBACTCS
3. U3 npencraBieHHbIX HIKE peakinil kK OBP aucnponoplimoOHMpOBaHUs NPUHALICKHUT ...

1) S+ 2HNOs3 =H2S04 + 2NO
2) 2H,0; =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBUTENSM OTHOCATCH ...
1)  merayuIbl, BOAOPO, YIIIEPO
2)  aKTHBHbIC HEMETAJUIBI
3)  DJIEMEHTHI, HAXOMIAIINECS B CPETHEH YaCTH TIEPHOANICCKOM CHCTEMBI
5. CterneHn OKHUCIIEHUS KUCIIOPO/ia a) B BOJIE M ) B IIEPOKCHIE BOJOPO/Ia COOTBETCTBEHHO PABHHI ...
1) a)-2;0)-2
2) a)-2;0)+2
3) a)-20-1
6. [lepmanranar kanus B OBP, nporekaromux B KUCIIOHN Cpejie, BOCCTAaHABIUBAETCA 1O ...
1)  xatmona Mn?
2)  manraHaT-nona MnQO4?—
3)  okcuma mapranmna (1) MnO
7. B peakuuu, nporekatomieir mo cxeme Cr.Sz3 + KNO3z 2 KoCrOs + KzSOs + NO okucienuro
MIO/IBEPraroTCsl CIACAYIOUIUE STIEMEHTHI ...
1) aszorucepa
2)  cepau XpoM
3)  XpoMm u a30T
8. Cymma k03¢ pUIMEHTOB B peaklnu, MpuBeIeHHOH B Boripoce Ne 7 paBHa ...

1) 26 2) 18 3) 35
9. Cymma ko3 dunmenton B peakipn KMNnO4 + HC oy, = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CHUCTEMBbI

B Ttecrax mo Teme <<3J'I€KTpOXI/IMI/I‘I€CKI/I€ CUCTCMbBD». IICPBOC, BTOPOC H IIATOC 3aJaHUIA
OIICHUBAIKOTCS B 1 6ann; TPEThC U YCTBCPTOC 3aJaHUA— B 1,5 6anna; meCToC U CEABbMOC — B 2 Gaia.

Tecr Nel
1. DnexTponHBIN NOTEHIHUAT ONPEAEISAIOT 110 YPAaBHEHHUIO ...
1) Hepucra
2) MenneneeBa-Knaneiipona
3) BonbumMana
4) Appennyca
2. Paccuwmraiite DJIC rampBanuueckoro sinementa MgIMgSO;||CuSO4|Cu mpu crangapTHBIX
YCIOBHUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakwue mpomyKTsl 00pa3yroTcsi Ha KaToJie IPH AIEKTPOJIM3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KUCIIOTa
4) KHCIOpOJ
4. VYxaxuTe CyMMY KOX(Q(QHIMECHTOB B ypaBHEHHH JICKTPOJIN3a pacTBopa Hutpara meau (11)
1) 12
2) 11
3) 10
4) 8



5. Kakags w3 10puUBENEHHBIX  OKUCIMTEIBbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN  NPOTEKAET
CaMOINPOU3BOJIBHO B NMPSMOM HaIlpaBiIeHUN?
1). FeSO4 + Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na —...
4) HCI+Cu—...
6. Bplumciure Maccy NMHKA, MOJYYEHHOTO IPH 3JCKTPONU3e Cyib(ara IUHKA, KOTOPBIN
npoBoauian B TeueHue 20 cek mpu cuie Toka 1A
1) 2,1-10%
2) 0,05
3) 0,013
4) 6,7-1073
7. llpuBemuTe CXeMbl OJJIEKTPOAHBIX TPOIECCOB M MOJEKYJISIPHOE YpaBHEHUE pEaKIuH,
NPOTEKAIOIICH TPU DICKTPOXMMHUYECKONW KOPpO3WH raibBaHomnapbl Zn|Mg B CEepHOKHCION
cpene. B oTBete ykaxkute cyMMy K03()PHUIIMEHTOB B MOJIEKYJISIPHOM YPaBHEHHH.
1) 6
2) 5
3) 4
4) 8

BueaynuTtopHas camocrosiTenbHas padoTa 0OydaromuXcs OCYIIECTBISIETCS B BHJIC U3yYCHUS
JUTEPATyphl TI0 COOTBETCTBYIOLIEMY pa3Jielly ¢ MpopaboTKoi Marepuana; opOpMIICHHS OTYETOB IO
71a00paTOPHBIM PadOTaM U BHIOJIHEHHUS JTOMAIIHUX 3aaHHH.

BapuanThl TeMaTHYeCKMX JOMAIIHUX 3aJaHUI /151 BHEAyIMTOPHOI CAMOCTOATEIbHOI PadoThI
CTY/JA€HTOB 10 TeMaM

Jlomaninee 3aganue Ne 1
1o TeMe «XMMHUYecKasi TePMOAMHAMUKA»

B nomamiaem 3amaHum mo teme «XuMHUYecKas TEPMOJUHAMUKAY: TIEpBasl 3a/1aya OILIEHUBAETCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oa.

3ajgaua Nel

Jna peakuun CHs ) + CO2 ) = 2 CO () + 2 Ho () onpenennte BO3MOKHOE HAlpaBICHHE
CaMOMPOM3BOILHOTO TeUeHHUs PEaKIUU MPU CTAHAAPTHBIX yCIoBUAX u TIpu Temmepatype T = 927 °C,
€CITU TETIOBOM A(PPEeKT peakuu A0 3aJJaHHOM TeMIepaTypbl HE U3MEHHUTCA. YKaXHUTe: a) BhIIENACTCS
WIM TOTJIOUIaeTcs SHEpPrusi B XOJ€ peakuuu; O) MPUUYMHY HAWACHHOrO M3MEHEHHUs SHTPOIHUU.
Paccunraiite TemnepaTypy Hadajia peakiuu.

3amaga Ne2

Boraucnure TermnoBoit addexr peakuun: CaCsz ) + 2 H2Or) = Ca(OH)2 () + C2Hz (), monb3ysich
CTaH/IaPTHBIMU TEIJIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKOJIbKO TEIIOThl BBIACTUTCS WU
MOTJIOTUTCS Tpu oOpazoBanuu 2,24 1 C2Hz?

3amaga Ne3

[To TepMOXMMHMYECKHMM  ypaBHEHHMSAM  paccuuTaiiTe  TEIIoBOM  APQeKT  peaxiuu:
Ho ) + CO2 ) = CO ) + H2 O¢y. TepMoxuMHUUecKre ypaBHEHUS:

a) Ho ) + 72 02 1) = H20 (), AH = -241,9 k/Ix;

6)2CO ) +O2r) =2 CO2 (1), AH =-566,2 xJIx.

Jlomamuee 3axague Ne 2
mo TeMe «XHUMHYEeCKAd KHHETHKA»

B nomamnem 3aganuu no teMe «XUMHYECKas KMHETHKa»: mepBas 3ajava oleHuBaercs B 1,5
Oana; BTopas — B 0,5 6ajuta; TpeThs, yeTBepTas U nsatas — B 1 Ga.



3amaya Nel

Peaknus mporekaer mo ypaBHeHuto: Oz ) +2 CO y = 2 CO2 (. HauanbHble KOHIICHTpAIHH
pearupyromux BemectB paBHbl: [O2] = 1,2 monw/n, [COJ= 0,8 monb/1. Bo ckoIbKO pa3 U3MEHUTCS
CKOpOCTh MpsMoi peakuuu, korjaa npopearupyet 30% CO? Bo ckoibKO pa3 U3MEHSTCS CKOPOCTH
PUMOM U 00paTHOM peaklnu, eclii YBEJTUYUTh JaBJIeHUE B CUCTEME B J1Ba pa3za?

3ajmaga Ne2

[Ipu Temmeparype 40 °C HekoTOpoe KONMYECTBO BEIIECTBA BCTYNAET B PEaKIHIO 3a 20MHH.
Paccuuraiite Bpems, mpu KOTOPOM 3TO >K€ KOJMYECTBO BEIIECTBA BCTYNUT B PEAKIHIO NpU
temneparype 200 °C, ecnu TemneparypHblii K03((HIHEHT CKOPOCTH peakiuu paBeH 2. Bo ckojibko
pa3 UBMEHUTCS IPU ITOM CKOPOCTh peakiuu?

3amaga Ne3

Haiigure HauanbHblE KOHLEHTPALMKM HMCXOJIHBIX BEUIECTB M KOHCTAHTY PaBHOBECHS PEAKIUU:
Fe (n + H20 () = FeO () + Hz (1), €ecinu paBHOBECHBIE KOHIIEHTPAIIUU PEarupyIoNIUX BEIIECTB PABHbI:
[H20]=0,3momb/11, [H2] = 0,4 Momn/m1.

3anaya Ne4d

Hns peakumonnoi cuctembl: CO ¢y + H20 ) = CO2 v + H2 (7 HavanpHble KOHUEHTpaLMU
pasusl: [H20] = 0,5 Mo/, [CO] = 0,6 Monw/n. OnpeaenuTe KOHIICHTPAIIUU BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CJIM KOHCTaHTa paBHOBecHs paBHa 1,45.

3ajmaua NeS

BripasuTte yepe3 KOHIIEHTPAIMK PEareHTOB KOHCTAHThI PABHOBECHS CIIEIYIOLINX PEaKIUil:

Now + 3 Hogy = 2 NH3 ), AH =-92,2 /1 x;
COzr) + C ) =2 COgy, AH =+160,5 x/lx;
COw) + H20) = CO2 (1) + How), AH = -41,1 x]JIx.

YkaxuTe HampaBlIeHUE CMEIEHUS XMMHUYECKOTO PAaBHOBECHS 3TUX PEAKIIUii: a) MPU MOHMKEHUU
TeMIIepaTyphl, €CIIA JaBJIiEHWE TOCTOSHHO; O) TMpU TOBBIIICHUH JaBJICHUS, €CIIM TeMIlepaTypa
MOCTOSTHHA.

Jomamnee 3ajanue Ne 3
no reme «PacTrBopbi»

B nomammnem 3amanuum mo teme «PacTBopel»: mepBasi, BTOpas, TPeTbs W TMATasl 3a7add
otieHuBaercs B 1 Gamn; yerBepTas u mecras — B 0,5 Oanna.

3agaya Nel

B xakom o0beme BojbI ciieayeT pactBopuTh 1351 SNCly miist monydyenus 3M pactBopa xjopuaa
onoga (Il) ¢ mnotHOCTRIO p = 1,405 T/MN?

PaccumTaiiTe: a) MaccoByl OO BEIIECTBA B pacTBope; 0) MOJSIPHYIO KOHIIEHTPAIUIO
SKBHUBAJIEHTA; B) MOJISIIBHOCTB; T) TUTP; /1) MOJBHYIO JIOJIO BEIIECTBA B PACTBOPE.

3agaya Ne2

3aKOHYNTE MOJEKYIspHbIE W HANUIIUTE COKpAICHHbIE HWOHHBIE YpaBHEHHsI peakiui
B3aMMOJICHCTBUS CIICAYIONINX BEIIECTB:

HBr + NaOH —

AgNO3 + H2S —

MgCl. + KOH —

CaF; + HCl —

Sb(OH)3 + H2SO4 —

Sb(OH)3 + NaOH —

3amaua Ne3

CocTtaBbTe 10 JABa MOJIEKYJISIPHBIX YPaBHEHUS PEaKIUil K CIEIYIOIIUM HOHHBIM:

Ba?* + CrO4> — BaCrOs;

NH4" + OH" — NH4OH;

ZnS + 2H* — Zn** + H:S



3amaua Ned
Boruucnure pH 0,05M pactBopa cepHON KUCIOTHI.

3ajmaua NeS

Kakue u3 ciaenyrommux coineit moasepratorcs ruaponnsy: NazSiOs. Cu(NOz)2. KBr? CocraBbre
HOHHBIE U MOJIEKYJISIPHBIE YPAaBHEHUs THIpOJM3a COOTBETCTBYROIUX cosiel. Kakoe 3nauenune pH (<
WIU> 7) UMEIOT PacTBOPBI ATUX COJIECH?

3amaga Neb
Haiinute npoussenenue pacrsopumoctu PhCly, eciu B 200 mut Boabl pactBopsiercs 2,17 T 3T0ro

COCIUHCHNA.

Jlomamuee 3axanue Ne 4
no TeMe «OKHCJINTENbHO-BOCCTAHOBUTEIBLHbIE MPOIECCH»

B pgomamnem 3amanun no Teme «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE MPOLIECCH»: TMEpBas
3a/1aua orieHuBaeTcs B 1,5 6auia; Bropas — B 2,5 6aiia; Tpetbs — B 1 Gai.

3amayga Nel
[TonGepure KOAPGUIUEHTHI B ypPaBHEHUSX OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.

VYKaXHuTe THIT KaXKJI0H PEaKIIHU.

PaccunraiitTe 93J€KTPOABMXKYILYIO CHIY M ONpPEACIHTE HAIPaBICHUE CaMOIPOU3BOJILHOIO
NPOTEKAHKs TMMEPBOM PEAKIMK MPU CTAHAAPTHBIX YCIOBHSX, HCIIOJIB3Yys 3HAUCHHS OKHCIMTEIBHO-
BOCCTaHOBHTEIIbHBIX TIOTCHIUAJIOB:

HJ + H3POs — J> + H3PO3 + H.O

HNO, — HNO3z + NO + HO

H[AuCls] + H202 + NaOH — Au + NaCl + Oz + H20

NH;ReO4 + H2 — Re + NH3 + H20

KBrO — Oz + KBr

3amaga Ne2

CocraBbTe YpaBHEHHUSI OKUCIUTEIHHO-BOCCTAHOBHTEIBHBIX PEAKIIUI:

KMnOs + NaNO2 + H.O —

NaCrO2 + H20, + NaOH —

Bi(OH)s + NaxS;0g + NaOH —

Bi20: + C —

Mg + HNO3 (pass) —

3azmaga Ne3

Hanbl 1Be okuciauTenbHO-BoccTaHOBUTENbHBIE mapbl: KNOz, KNOs; u Pb(NOs)2, PbO..
[Tonp3ysich TabnMIEl CTaHIAPTHBIX OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX ITOTEHIIMATIOB, COCTaBbTE
ypaBHEHUE BO3MOXHOH peaknuu B ykasanHoW cpexne (HNOs). Paccuwuraiite 3HaueHue
ANEKTPOBIIKYIICH CHIIBI PEaKIIUH.

JlomamHee 3axanue Ne 5
10 TEME «3.11eKTp0ngnqec1me CUCTEMBD>

B momarnem 3amaHuu 1o TeMe « IeKTPOXHUMHUYECKHE CUCTEMBI»: TIepBas 3aj1ada OIICHUBACTCS B
1 6ann; BTopas — B 1,5 6amna; Tpetbs — B 2,5 Ganna.

3amayga Nel
CocTaBbTe JJIEKTPOHHO-MOHHBIC YpPAaBHEHHUS DJEKTPOJHBIX TMPOIECCOB W  MOJEKYISIPHOE

ypaBHEHHE TOKOOOPA3yIOIIeH peakiuy, MPOTEKarome MpH paboTe raJbBaHUYECKOTO 3JIEMEHTA
Co/Co(NO3)2 // AI(NOgz)3/Al. Paccuntaiite DJIC (E) raimpBaHHYeCKOro 3JIEMEHTa MPU CTAHIaPTHBIX
YCIIOBHSIX.

[IpuHsB TMOTEHIMAT aHOJa PABHBIM CTAHIAPTHOMY 3HAYEHHIO, PACCUUTANTE KOHIICHTPAIUIO
KaTHOHOB MeETajlyla B KarogHOM pactBope, mpu Kortopoir DJIC raibBaHMYECKOTO 3JIEMEHTA
yMenbiuTcsa Ha 0,02B.



3amaua Ne2

[IpuBenure cxembl BJEKTPOAHBIX MPOIECCOB M  MOJEKYJISpPHBbIE YPaBHEHMSI pPEaKIIHid,
NPOTEKAIOIINX NPHU JIEKTPOXUMHUECKON Kopposuu ransBanomapsl Co/Ni: a) B kucnoii cpeze; 0) BO
BJIQ)KHOM BO3/yXe€.

Onpenenure yObUTh Macchl aHOJA MPU KOPPO3UHM B KHCIOW cpene 3a 20 MHH, €CIH CKOPOCTh
kopposuu coctapuia 0,01 /4.

3amaga Ne3

CocTaBbTe 3JIEKTPOHHO-MOHHBIE YpPAaBHEHHUS OJJIEKTPOJHBIX IPOLECCOB (aHOJI HHEPTHBIA) U
MOJIEKYJISIPHOE YpaBHEHHE PEaKIUH, POUCXOIAIIEH P 3JIEKTPOIIU3E:

a) pacriaBa NaOH;

0) pactBopa CoSOs.

Borancnure ¢akTudeckoe KOJUYECTBO METalla, MOJYYEHHOIO Ha KaToJe NpPU AJIEKTPOJIH3E
Co(NO3)2, eciu 37eKTpOIIHA3 TPOBOAMWIM B TeueHHH | 4. BrIxoa MeTaiia mo Toky coctaBui 85%.

YKaKuTe BO3MOKHBIC MPUYMHBI YMEHBIIICHUS BBIXO/a METaJIa TI0O CPABHEHHIO C PACUCTHBIM.

KoHTpoJibHbIe BONIPOCHI IO TEMaM
KoHTpoJsibHbIE BONPOCHI 110 TeMe «XUMHYecKasi TEPMOJUHAMHUKA)»

OCHOBBI XMMUYECKON TEPMOAMHAMUKU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.
TepmoanHaMuYeckre napaMeTpsl U PYHKIIUU COCTOSTHHS CUCTEMBI.

Buytpennss sneprus. Pabota. TerioTa.

[TepBblii 3aKOH TEPMOAMHAMUKHU (BBIBOJ).

OHTaNBNUS KaK (YHKLUSA COCTOSHUS CUCTEMbI. DHTANbIINS 00pa30BaHMsl BELIECTBA.
TermnoBoit 3¢ddexr xmmuyeckoit peakuuu. DakTopsl, BIMAONME HA TEmIoBOH 3ddekt
XUMHUYECKON peaKIuH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa I'ecca.

9.  DHrpomnus Kak GyHKIUS COCTOSHUS CHCTEMBI.

10. Bropoii 3aKOH TEpPMOAMHAMUKH.

11. Tperuii 3aK0H TEPMOIMHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHne caMOpOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX PEAKIINH.

Sk~ wd PR

KOHTpOJII)HbIe BOIIPOCKHI IO TEME «XHMHYeCKass KHHETHKA»

Xumunyeckast KuHetuka. CKOpoCTh XMMUYECKOM peakiuu U METO/IbI €€ PEryJINPOBaHMSL.
BiusiHue KOHLIEHTpAIMK HAa CKOPOCTh XUMHUYECKON Peaklny (3aKOH JEHCTBYIOIIMX MACC).
Bnusinue temnepatypsl Ha cKOpocTh xumudeckoi peakiuu. [Ipasuno Bant — ['odda.
Teopust akTUBHBIX CTOJIKHOBEHHUI AppeHuyca.

DHeprusi akTUBaIMu. Y paBHEHUE AppeHuyca.

Teopus nepexogHOro KOMIUIEKCa. DJHEPreTUUECKas Juarpamma.

Kpuas Maxkcenna — bonbiimana. DHepreTuueckuii 6apsep.

Karanuruueckne CUCTEMBI.

Bnnsnane kaTanu3aTropa Ha CKOPOCTb XUMHYECKOUW pEaKIIUH.

0. T'oMOreHHBbIH U reTeporeHHbIN KaTaius.

11. KonebaTenpHbIC pEAKIIHH.

12. Xwumuueckoe paBHoBecue. OOpaTuMble 1 HEOOpPATUMBIE PEAKILIUH.

13. KoHcTaHTa XUMHUYECKOTO PABHOBECHSI.

14. Cwmemenue xumuueckoro paHoBecus. [Tpunnun Jle—Illatense.

15. BuusHMe KOHLIEHTpALUH, JABJICHUS U TEMIIEPATYPHI.

16. ®a3oBble paBHOBECHS.

17. ®a30Bble TUarpaMMsl Ui OJJHOKOMIIOHEHTHBIX CHCTEM.

RBOooo~No gD E

KonTposabHbie Bonpockl 1o TeMe «PacTBopbDy
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[TonsiTue pactBopa. PactBopuMoCTh BelecTBa. PacTBOpuMOCTh rasa.

PactBopsl. CrnocoObl BBIpaKEHHsI KOHIIGHTPALIMM pacTBOPOB (MaccoBas JIOJs, MOJIApHAs
KOHIEHTpAIUs1, MOJISIPHAs KOHIEHTpAaLKs SKBUBAJICHTa, MOJIbHAS JIOJIS, TUT).

Komnurarushasie cBOMCTBA pacTBOPOB. M ieanbHbIi pacTBOp.

3akonsl Payns: [ (Tonomerpudeckuii) u 11 (30yITHOCKOTTMYECKHI M KPHOCKOITHYECKHI ).

OcMmoc. OcmoTtrueckoe napieHue. CxemMa 0CMOMETpA.

KucnorHo-ocHOBHBIE B3aUMOACHCTBHSI BEILIECTB.

Honnasi Teopusi KUCIOT U OCHOBaHUN AppeHuyca. OCHOBHBIC MOHSTHUS U IMOJIOXKEHUS TEOPUU
Appenuyca.

Huccounanus KHUCIOT, OCHOBAaHUW M COJIEH C TOYKM 3pPEHUS HMOHHOM Teopuu AppeHuyca
(mpumepsl).

Crenenp auccoruanyy. CUIbHBIE U C1a0bIe AIEKTPOJIUTHI.

Jucconmarus ciiadbix 3JeKTpoauToB. KOHCTaHTa AHCCOIUAITIH.

3akoH pazoasieHuss OcTBagbia.

Peakuinu noHHOTO OOMEHA MEXIY SJCKTPOIUTAMHU (Ha MPUMEpe peakuuii oopa3zoBaHus ciaboro
JIEKTPOJINTA, OCAJKa U ra3a).

IIpou3sBeneHne pacCTBOPUMOCTH.

Honnoe npousseneHne Boasl. BomopoaHbiii U THIPOKCUIBHBINA MTOKA3aTEINH.

I'mpponus coneit. Tunel ruapoIn3a CoJeH.

KonunuecTBeHHBIE XapaKTEPUCTUKH MPOIIecca THAPOIU3A.

@®akTOophbl, BAUSIOLIUE HA IPOLIECC THIPOIHN3A.

KOHTpOJIbeIe BOITIPOCHI IO TEME «I[ncnepcnme CHUCTEMBI»

I'eTreporennsie cmecu. JlucnepcHbie CUCTEMBI.
HucnepcHocts. Kinaccudukanum qucrepeHbIX CUCTEM.
Konnounueie pactBopsl. JInoduabHbie U TMOPOOHBIE KOIOUIBI.
Crioco0b! nosyueHus KOJIOMTHBIX PacTBOPOB.

CtpoeHune KOJUIOUTHBIX YacTHII.

IIpaBuno ®asguca — [leckosa.

Y CToNYMBOCTh KOJUIOUAHBIX cucTeM. CTaOUIn3aTopshl.
Koarymnsmus mmoduiabHbIX 1 TM0()OOHBIX KOJUIOUIOB.
CenumeHTaIMs KOJUIOUIOB.

Koarynsauust KoJUIOUIHBIX paCTBOPOB JIEKTPOIUTAMH.
[TpaBumno llyneue — Napau. Koarynupyromas crnocoOHOCTb.
OnTuyeckue cBOMCTBA KOJIJIOUIHBIX PacTBOPOB.
DJIEKTPUYECKHUE CBOMCTBA KOJUIOUIHBIX PACTBOPOB.

KOHTpOJIbHLIe BOIIPOCHI IO TEME «OKHCINTETHLHO-BOCCTAHOBHTEIbHBIE
npouecch»

OCHOBHBIE IOHATHUSI TEOPUU OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUH.
OKHCINTEIFHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BEUICCTB.

Baxneiiiire oKMCIUTENN U BOCCTAHOBUTEINH.

TuIbI OKMCIUTETEHO-BOCCTAHOBUTEBHBIX PEAKITUN (TIPHUMEPHI).
OKHMCIUTENbHO-BOCCTAHOBUTEIBHBIN MOTEHIMAT.

VYpauenue HepHcra.

CocraBiieHUe OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUH.
Hanpapnenue OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIIHMA.

KoHTpoJsibHbIE BONPOCHI 10 TeMe «DIeKTPOXUMHUYECKHE CUCTeMbD

DnekTpoxummuueckue cuctembl. Kimaccudukanus 31eKTpOXUMUYECKUX MTPOIIECCOB.



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

DIIEKTPOXUMUYECKHE MTPOLIECCHI, MPOTEKAIOIINE Ha TPAHULIE pa3/iesa «METalI — pacTBOPY.
IManpBanMveckmii 3memeHT Jlanuamsa — SIkoowu.

DIEKTPOABUKYIIAS CUJIA TAIbBAHUYECKOTO JJIEMEHTA.

N3MepeHne »SIEKTPOIHBIX MOTEHUUAIOB. Psii  CTaHAApTHBIX HJIEKTPOAHBIX IMOTEHIIMAIOB.
CBoiicTBa METAJJIOB B COOTBETCTBUU C UX MOJOKEHUEM B PS1y HAIIPSDKCHUIA.

VYpaBuenue HepHcra.

DJIEKTPOJIN3 PacIUIaBOB U pacTBOPOB. KaTomHble M aHOIHBIE TTPOLIECCHI.

OO0benuHeHHBIH 3akoH Dapanes. Beixo 1Mo Toky.

Koppo3zus metamios. Knaccudukaiys Koppo3nOHHBIX TPOIIECCOB.

XuMuyeckasi Koppo3usl.

DJIEKTPOXUMHUYECKasi KOPPO3Us. AHOJHOE OKHCICHHE METalllla U KAaTOJIHOE€ BOCCTAaHOBJICHHE
OKHCJIUTEI.

[Tpumepsl KOPPO3UHU B KUCIIOH cpefie U aTMOCHEPHOU KOPPO3HUH.

CKopocTh KOppO3uH.

3anmra METaJJIOB OT KOPPO3UH.

3aluTHBIC TOKPBITUS.

DIIEKTPOXUMHUYECKHE CITOCOOBI 3aITUThI OT KOPPO3UH METAJLIOB.

XYUMHUYECKHE NCTOYHHUKH TOKa. ["albBaHMYECKHIl SJICMCHT.

XHUMHUYECKUE UCTOUHUKHU TOKA. AKKYMYJISITOPBI.

XuMH4ecKre HCTOYHHUKH TOKA. TOINUIMBHBIC 3JIEMCHTHI.

7. OueHoYHbIE CPeICTBA /1JIsl IPOBEAeHHUS POMEKYTOUHOI aTTecTAlNU
[IpomexxyTounast — aTTecTalusi MMEET  LENBI0O  ONPEACIIUTh  CTENEHb  JIOCTHKCHUS

3aIlJTaHUPOBAHHBIX PE3YJIBTATOB 06yquI/151 10 JMCHUIINIMHE 3a OHpe)IeJ'ICHHHﬁ Inepuoa o6yquH$[.

a) Ilnanupyemble pe3yjbTaTbl O0y4eHHs] M OLICHOYHBbIC CPEACTBA IS NPOBEICHHS

l'lpOMC)KyTO‘lHOi;I aTrrecranmm:



CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[TnaHupyemble pe3yybTaThl
oOyueHus

OneHouyHble CpeaCcTBa

OIIK-1

CIIOCOOHOCTEIO MNpEACTABIATE aICKBATHYIO COBPEMCHHOMY YPOBHIO 3HAHHH HAaY4YHYIO KapTHHY MHpPa Ha OCHOBC 3HAHUA OCHOBHBIX HOJ'IO}KCHI/If/'I, 3aKOHOB 1
MCTOJOB CCTCCTBCHHBLIX HAYK U MATCMATHKN

3HaTh

- OCHOBHBIE XHMHYECKHE ITOHSITHS,
IIOJIOXKEHUS 5 3aKOHEI,
ITO3BOJISIIOIIINE IPEICTABIATh
aJICKBaTHYIO COBPEMEHHYIO
HAYYHYIO KapTUHY MUpA,;

- COBPEMEHHBIC HaIpaBIICHUS
Pa3BUTHS HAYYHBIX TCOPHIA,

- METOABI  TEOPETHYECKOTO |
9KCIIEPUMEHTAJILHOTO MCCIICI0BAHUS
B 00J1aCTH XUMUH

Hepeueub meopemuiecCKux 6onpocoe K zauenty.:

16.
17.

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

OCHOBBI XMMHMYECKOH TEPMOJMHAMUKH: CHCTEMA, TEPMOJMHAMUYECKUE IMapaMeTpbl
CUCTEMBI, (YHKIIMH COCTOSIHUSA CUCTEMBI. [lepBbIil 3aKOH TEepPMOIMHAMUKH.

DHepreTuka XMMHUYECKHUX IIPOLECCOB.

OHranbnud. 3akoH ['ecca U cneACcTBUs U3 HETO.

OHutponus. YpasHenue bosbliMana. Bropoil u TpeTuii 3aKOHbI TEPMOIMHAMUKHY.

Oueprus ['n66ca. HampaBieHus XMMHYECKHUX MPOIIECCOB.

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

CKopocCTb peakuy U METO/Ibl €€ PEryJIMPOBAHHUS.

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

DHeprusi akTUBaIllMi. AKTUBUPOBAHHBIA KOMILIEKC. Y paBHEHHE AppeHuyca.

. KaranuszaTopsl n karanurnyeckue cucteMsl. [ OMOT€HHBIH KaTans.

. KaranusaTopsl 1 KaTalIMTHYECKUE CUCTEMBI. | €TepOreHHbIN KaTalns.

. Xumuueckoe paBHoBecre. KoHCTaHTa XMMHUYECKOTO pPAaBHOBECHSI.

. Cmemenne xumudeckoro pasHosecus. [Ipunnun Jle [larense.

. PactBopbl. CriocoOb! BBIpaKEHHSI KOHLIEHTPALIUU PACTBOPOB.

. PacTBOpbI 21ekTponuToB. CTeneHb U KOHCTaHTA AJIEKTPOJIUTUYECKON JUCCOLUAMH. 3aKOH

pa36asnenus OcTBaibaa.

Jucconumanus KUciaoT, OCHOBaHUM, cosiell. AMQOTEpHbIE 3JIEKTPOTUTHI.

PactBopumocts. IlpousBenenue pacTBOpUMOCTU. YcCIOBHE 00Opa3oBaHMS U PACTBOPEHHUS
OCAaJIKOB.

Hucconnanus Boasl. onHOE pounssenenne Boabl. pH.

I'maponus coneit. CTeneHs U KOHCTaHTa THAPOIIU3A.

Hucnepcusie cucremsl. Kinaccudukarus. JInopunsabie 1 110(0OHBIE KOJUIOUIBI.

CtpoeHne KOUIOUIHBIX YaCTHII.

Koarymnsiuust KoJuIouHbIX pacTBOPOB.

OKHCINTETFHO-BOCCTAHOBUTEIILHBIE CBOMCTBA BCIIIECTB. Knaccn@nxaunﬂ OKHUCINTEIIbHO-




CtpyKTypHBII

IInanupyemsle pe3ysbTaThl

3JIEMEHT OrneHOYHBIC CpPE/ICTBA
KOMIETESHIINH 00yucHH
BOCCTAHOBUTEJIbHBIX PEAKIIUM.
24. DnekTpoXUMHYECKUe CUCTEMBI. 3akoHbl Dapanes. DIeKTpoaHBINA MOTEHITHAI.
25. I'anpBannveckuii anemMeHT Jlanusmsa SIkoOu.
26. DIEKTPOXUMHYECKUE CUCTEMBI: SJIEKTPOJIM3 paciuiaBoB. [I[puMeHeHue 31eKTpoin3a.
27. DnekTposin3. AHOIHBIM U KaTOHBIA MPOIECCHI IPH AIEKTPOJIU3e pacTBOpoB. [IpumeHenue
AEKTPOJIN3A.
28. Kopposwusi. Bunibl kopposun. CriocoObl 3alIUTHl METAIIIOB OT KOPPO3HH.
YMeTb - pemarhb  pacyeTHbIC  3aJa4M Ilpumepnvle npakmuueckue 3a0anus 014 3auema:
MIPUMEHUTEIEHO K MaTepuany 1. HammcaTth 53JIEKTPOHHBIE YpPAaBHEHHs DSJIEKTPOIAHBIX IPOILIECCOB, YpaBHEHUE CyMMapHOU
MIPOTrPaMMBl; TOKOOOpa3yromeit peakuuu, BoIYHCIUTh, DJ[C raibBaHMUYECKOTO 3JEMEHTa, €CIM KOHLEHTPAlUu
- IPOTHO3MPOBATH  BO3MOXKHOCTH | HOHOB MeTa/mioB paBHbL: [AlI¥*]=0,001 momns/m, [C0?**1=0,1 Momns/m1.
MPOTEKAHUS CaMOTIPOU3BOJIbHBIX 2. Hanncath MOHHBIE U MOJIEKYJSIpHBIC YpaBHEHUS peakuuii ruaponusa coieit: KsPOs; NaxSOs;
MIPOIIECCOB B paznuunsbix | ZnCly.

XUMHNYCCKHNX CUCTEMAX

3. 3aKOHUUTh YpaBHEHHs peaKlfii, HamKucaB UX B MOJIEKYJIAPHON M HOHHOM hopmax:
Al(OH)3 + NaOH —, K>,CO3 + H2SO4 —, H2S + KOH —.

4. B 2 1 pactBopa ruapokcuaa xanbius conepxkurcsa 478,8 v Ca(OH).. IlnotHOCTs pacTBOpa
1,14 r/mn. Paccuuraiite: o(Ca(OH)2); Cm; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHS OKACIUTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKIIAN:

K2Cr207 + FeSO4 + H2SO4 — , KMnO4 + NaSO3 + H20 —.

6. Hanucarp DSJEKTPOHHBIE YpaBHEHHUs JJIEKTPOJHBIX IIPOLIECCOB, YpPaBHEHHE CYMMapHOU
TOKOOOpasyromei peakuuu, BeIYUCIUTh DJC raapBaHUYECKOTO AJIEMEHTa, €CJIM KOHIEHTpaIluu
MIOHOB MeTalIoB paBHsl: [Mn?*]=0,01 moms/1, [Au®*1=0,1 Moms/m.

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

NH4OH + HNO3 —, Zn(OH)2 + NaOH—, AIPO4 + Na2SO4 —.

8. Hamucath ypaBHEHHUs peakiuii ruapoin3a B MosiekyasipuoM u noHHoM Buje: Alx(SO4)3, KCI,
Na>SOs.

9. Hanmcare 53JIEKTPOHHBIE YPAaBHEHMS DIJIEKTPOIHBIX ITPOLIECCOB, YPABHEHUE CyMMAapHOU
TOKOOOpa3yromei peakuuu, BeIMUCIUTh DJIC raqpBaHHYECKOro 3JIEMEHTA, €CIIM KOHIEHTpaluu
FIOHOB METaJlIoB paBHEL: [ZNn?*]=0,01 momns/m, [Cu*]=1,0 Moms/m.

10. Cynbdat amomunusi Maccoit 36,4 r pacrBopuiu B 100 r Bojsl. [I7I0THOCTH MOTYyYEHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cm; N(AI2(SO4)3) 1 N (H20); T.

11. Hanucarb 3JI€KTPOHHBIE YPAaBHEHMs SJIEKTPOJHBIX IPOLECCOB, YPABHEHHE CYMMApHOU
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TOKOOOpa3yromei peakuuu, BeIMUCIUTh J/IC raqpBaHHYECKOTO 3JIEMEHTA, €CJIM KOHIEHTpAIUU
MOHOB MeTalIoB paBHbL: [Mn?*]=0,01 moms/1, [Ag*]=1,0 Mo/

12. 3aKOHYUTH YpaBHEHHUS PEAKLMH, HAIIMCAB UX B MOJIEKYJISIPHOM M MOHHOM BHJIE:
MnS + H2SOs —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEPMOJUHAMUYECKYIO BO3MOXKHOCTh TpoTekanus peakuuu CaOg) + 2 Cy) =
= CaCy ) + CO(r), AHy = 460 k]I>x npu cTaHIapTHBIX yclIOBUsAX. Paccunraiite TemmnepaTypy Hadasa
peakiuu, eciu  S(Ca0)=38 Jx/monb'K; S(C)=6 [Ix/monsK; S(CaC2)= 70 [lx/monbK;
S(CO)=197 dx/mons-K.

14. CoctaBbTE ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI:

KMnOs + NaNO2 + H2SO4 —, Cr2(SO4)3 + Br2 + NaOH —.

15. Omnpenenure TEPMOAMHAMUYECKYIO BO3MOXKHOCTh mpoTekanus peakuuu 2 Cly ) + 2 HoOq
=4 HCly) + O2 (), AHr = 115,6 /[ mpu CTaHIapTHBIX YCIOBHsAX. Paccumraiite Temmeparypy
nauana peakuuu, eciau S(Cl2)=223 Jx/monb-K; S(H20)=189 JIxx/mons-K; S(HCI)= 187 Ix/moinb-K;
S(02)=205 JTxx/momas-K.

16. Haniucatp ypaBHEHUsI peakiuii ruiposin3a B MosiekysipaoM 1 nonnom Buze: CrClz, NaNOg,
K2COs.

17. CocraBbTe ypaBHEHUS! OKHCINUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIHIL:

K2Cr207 + NaxSO3 + HaSO4 —, KMnO4 + NaNO2 + H20 —.

18. T'omoreHHast peakuus npoTekaeT Mo ypaBHeHHIO Hz ¢ + 2 ¢ = 2 Hly). Hauampnas
KOHIIEHTpauusl Bogopoaa 2,1 monw/n, noxa 1,5 monb/a. Bo ckoinbko pa3 M3MEHHUTCS CKOPOCTb
peakuuu, koraa npopearupyet 30% Bogopoaa?

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

20. Ompenenute TEPMOIUHAMHYCCKYIO BO3MOXHOCTh MpOoTeKaHus peakiuu CSy ) +3 Oxn)=
=CO2 (n + 2 SO2 (1), AHr = -1075 /I mpu cTaHAApPTHBIX yclIoBHsX. PaccuuTaiiTe Temmneparypy
Havana peakuuu, eciiu S(CS2)=151 Jx/monb-K; S(02)=205 Ix/mons K; S(CO2)= 213 Jx/monb K;
S(S02)=248 JTrx/monb-K.

21. Peaknusa uaer mo ypaBHeHmio: 2 Hx ) + S2 ) = 2 HoSy. HavanmpHas koOHICHTpaIus
BOJIOpOJIa 2 MOJIB/J, cepsl 1,5 Monb/n. OnpenenuTe BO CKOJIBKO pa3 H3MEHUTCS CKOPOCTh PEAKLIUU K
MOMEHTY, Korja npopearupyet 0,7 MoJb/1 Bogopoaa?

22. Onpenenure TEPMOJAUHAMHYECKYIO BO3MOXKHOCTh MPOTEKAaHUs peakiuu 2 ZnS ) + 3 Oz =
=2 2Zn0 i + 2 SO2 (), AHr = -890 ]Ik mpu cTaHAapTHHIX YCJIOBUsX. Paccumraiite Temmneparypy
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Havana peakiuu, eciu S(ZnS)=58 x/monb K; S(02)=205 Tx/monb-K; S(ZnO)= 44 JTx/moinb K;
S(S02)=248 JTxx/moab-K.

23. HavanbHbIe KOHIIEHTPALIUU UCXOIHBIX BemecTB B peakiuu: 2 SO () + Oz ) = 2 SO3 () 011N
paBHsbl 1,8 Mosb/1 SOz u 2,4 moib/11 O2. Bo CKOJBKO pa3 U3MEHUTCS CKOPOCTh PEaKIIMH K MOMEHTY,
koraa npopearupyet 0,8 mosn/in SO2?

24. B pactBope oprtodochopHoit kuciaorel Maccoit 1200 r um mmotHocTthio 1,153 r/mn
coaepxutcs 312 r HsPOas. Paccuuraiite: w(H3PO4); Cvm; Cox; Cm; N(H3PO4) u N (H20); T.

Bnaners

- HaBbIKAMU MPUMEHEHUS
COBPEMEHHBIX XUMHUYECKHX 3aKOHOB
U Teopuil B MpodeccuoHAIbHON
NEeSTEIbHOCTH;

- MPAKTUYECKUMHU HaBbIKAMU
TEOPETHYECKOTO u
AKCIIEPUMEHTAILHOTO HCCIIEIOBAHUS
JUIsL  aJIeKBaTHOTO  TPEICTABIICHUS
HAy4YHOU KapTHUHBI MUpA

1. dnsa peakunu CHs ) + CO2 ) = 2 CO () + 2 Hz () onipeenute BO3MOXKHOE HAINpPaBICHUE
CaMONPOM3BOJILHOTO TEYCHHS DPEAKUWU IPH CTAaHJAPTHBIX YCIOBHSAX M Hpu  Temmeparype T
=927°C, ecnm TemnoBoii G PeKT peakuuy 10 3aJaHHOH TeMIepaTypsl He H3MEHHUTCA. YKaKHUTe: a)
BBIJICJISICTCS. WIIM TIOTJIONIAETCS SHEPrus B XOJE peakuuu; 0) MpUUMHY HAWJICHHOTO W3MEHEHUS
sHTponuu. Paccunraiite TemmnepaTypy Hadala peaKii.

2. BeipasuTe uepe3 KOHIEHTPAIMK PEareHTOB KOHCTAaHTHI PAaBHOBECHUS CIICAYIOMIMX PEaKIUii
N2y + 3 Haor)y = 2 NH3p), AH = -92,2 xJIx. Ykaxure HamnpaBiIeHHE CMEIIEHUS XUMHUYECKOTO
paBHOBECHSI 3TUX peaKLUi: a) PU MOHWKEHUU TEMIEPaTyphl, €CIM JaBJICHHUE MMOCTOSHHO; 0) mpu
MOBBILICHUH JIABJICHUS, €CITH TeMIIEpaTypa MOCTOSHHA.

3. CKOJIbKO MWUTHUIMTPOB 96%-HOTO pacTBOpa CEpHOM KHUCIOTHI ¢ TJIOTHOCThIO 1,84 r/mi
notpelyercs uist mpurorosyenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyronux coieit moasepratorcs ruaponusy: NaxSiOz. Cu(NOs).. KBr?
CocTaBbTe MOHHBIE M MOJIEKYJIPHBIE YpPaBHEHUS THIpPOJIM3a COOTBETCTBYROIIUX couiel. Kakoe
3HaueHue pH (< unu> 7) UMEIOT pacTBOPBI 3TUX COJIEH?

5. 3onb runpokcuaa Maraus nonydeH nyreM cMmemmuBanusg 0,02 1 0,01H. pactBopa MgClz u
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3apsia 9acTUI] MOJY4EHHOTO 30JI1 W HAIUIIATE
(bopMyity ero MULEILIBI.

6. PaccunraiiTe >MEKTPOABIKYIIYIO CHIIY M OIpPENENUTE HAIPABICHWE CaMOIPOU3BOIBHOTO
OPOTEKaHUs pPEaKUUU TMPH CTAHAAPTHBIX YCIOBHUSAX, MCIOJIB3Ysl 3HAUEHHs OKUCIUTENbHO-
BOCCTaHOBUTENBHBIX MoTeHIHuanoB HJ + H3POs — Jo + H3PO3 + HO.

7. IlpuBenute cXeMbl 3JEKTPOJIHBIX TMPOLIECCOB U MOJEKYJSPHbIE YpaBHEHHs peakiuii,
MPOTEKAIOIINX MPH IEKTPOXUMHUYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpene; 6) Bo
BJIaXKHOM Bo3ayxe. Omnpenenute yObUIb MacChl aHOJA MPU KOPPO3UH B KUCIION cpene 3a 20 MuH,
€CJI CKOpOCTh Kopposuu coctaBmia 0,01 r/4.

8. CocTaBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHUS AJIEKTPOIHBIX MPOIECCOB (AHOJ MHEPTHBIN) U
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MOJICKYJISIPHOE ypaBHEHUE PEAKIMH, TMpOHcXoasameii npu snekrponu3e pactBopa CoSOs,
Bbruuciure (aktudeckoe KOJMYECTBO METaylla, MOJYYCHHOTO Ha KaToA€ NpPU DIIEKTPOIIU3e
Co(NOg)2, ecu 37€KTpOIU3 MPOBOAWIN B TedeHUU 1 4. Beixoa meramia mo Toky cocraBui 85%.
VYKaXuTe BO3MO)KHBIC TPUYMHBI YMEHBIICHHS BBIX0JIa METAJIJIA 110 CPABHEHHUIO C PACUETHBIM.
IK-3

CIIOCOOHOCTBIO K IIPOBCACHUIO I/I3MepeHI/II>'I N NUCCIIEA0BAHMs pa3JIMYHbIX 00BEKTOB MO SaﬂaHHOﬁ METOJUKE

3HaTh - METOAWKH TPOBEACHUS U3MEPEHUN Ilepeuens meopemuueckux 60npocos
31 HACCIIEIOBAHUS pa3IMYHBIX 1. OcHoBHBIE METOIBI XUMHUYECKOTO aHAIN3A.
00BEKTOB; 2. OcHOBHBIE TIPHOOPHI M 000PYIOBAHKE /ISl XHMHUYECKOTO aHAIN3a BEIIECTB.
- METOJBI  TEOPETHYECKOTO | 3. Meroauku npoBeeHust ONMbITOB. [IpaBuiia TEXHUKH O€30MaCHOCTH.
AKCIIEPUMEHTAILHOTO HCCIICIOBAHMS
B 0071aCTH XUMHHU
Vmers - OmpeaensaTh LEMH W 33Jaud Ilpumepnsle npaxmuyecKkue 3a0anus
HCCIIEI0BAHUT; 1. Onpenenuth ¢ KaKUMU U3 yKa3aHHBIX HIDKE BEIIECTB MOXKET B3aMMOJEHCTBOBATH PAacTBOP

- BbIOMpaTh HEOOXOIUMYIO METOIUKY
U1l IPOBEJICHUS UCCIIEI0OBAHHUS;

- IPOBOJUTH JKCIIEPUMEHTAIbHBIC
HCCIIE0BAHUS;

- IIPUMEHSATH ITOJTyYEHHBIE
pe3ynbTaThl Ha IPAKTUKE

TMJIPOKCHJIa Kallusi: MOAOBOAOpOAHAas kuciora, xjaopua meau (II), oxcua yrmepoma (IV), oxcun
ceuHua (II), ruapokcun amroMuHHA, TMAPOKCUA aMMoOHHUsA. COCTaBbTE€ ypaBHEHMSI BO3MOXKHBIX
peaxkiuii B MOJIEKYJIIPHOW U MOHHO-MOJIEKYJIIpHOU (popmax.

2. Ompenenute BO3MOXHOCTb BOCCTAaHOBJIEHMs oOKcuaa sxene3a FesOs yrmepomom npu
cTaHgapTHBIX ycnoBusx u Temreparype 1100 K. Peakuus BoccranoBnenns FesOs: FesOuw) +4C) =
= 3Fewx) + 4COq

3. Temneparypublii ko3 dunreHT peakuuu paBeH 2,5. Kak n3MeHHUTCS CKOPOCTh peaklMU: a)
npy noBbleHUH Temnepatypsl oT 60 1o 100°C; 6) nmpu oXJaKAEHUU peaKMoHHON cmecu oT 50 10
30°C?

4. JIna obpatumoii peakuuu FesOux) + Hary = 3FeOk) + H2O(r)3anummre BbipakeHne KOHCTAHTBI
paBHoBecust AH°, kJlx =+ 69,8. [lpennoxute crnocoObl yBeTUYEHUsS KOHIIEHTPALMU MPOIYKTOB
peaxkuu.

5. Ilpm mnpokanuBaHMM METAUIMYECKOTO THTaHAa oOpaszyeTcst Oesblii IMOpPOIIOK, KOTOPBIH
pacTBOpsieTCsl B KOHLEHTPUPOBAaHHON CEPHOM KHCIOTE M CIUIABISIETCd CO IIEJIoublo. YTo
npeJcTaBisieT coboit 3To coeanHenre? Hanmummre ypaBHEeHUs BCeX YKa3aHHbBIX pEaKIuil.

6. CKOJBbKO MWIIIMIUTPOB 96%-HOro pacTBOpa CEpHOM KHUCIOTHI C IJIOTHOCTHIO 1,84 r/Mi
notpebdyetcs nis npurorosienus 2 i1 0,25M pactopa?

7. Kakue BemecTBa M B KakOM KOJMYECTBE BBLIENATCS Npu mpoxoxaeHun 48250 Kiu
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KOMIICTCHIINU O6yquHﬂ
aJeKTpuuecTBa 4epe3 pactBop xisopuaa mapranuna (l1)? CocraBbTe cxemy 3JIEKTpOJU3a 3TOTO
pacTBopa.
8. AmoMuHui ckiienaH ¢ Meapio. Kakoi u3 merauioB OyneT KOppoAHpOBaTh B Cpelie CepHOU
KHCJIOTHI M aTMocdepe BIaKHOTo Bo3ayxa? CocTaBbTE CXEMbI AJIEKTPOXHUMHUYECKON KOPPO3HH.
Bnaners -  METOJMKAaMHM HCCIIEIOBAHUN U Ilpumepnvie npakmuyeckue 3a0anuA:

CITIOCOOHOCTBIO OOBSACHATH X
pe3yNnbTaThl ~ MPUMEHUTEIBHO K
podeccHoHaIbHOM IeATEIIBHOCTH;

- MPAKTUICCKIUMHI HaBBIKAMU
IIPOBEICHUS HU3MEPCHHI u
HCCIIEIOBAHUS Pa3IUYHBIX
XUMHYECKUX O0BEKTOB;

- CHOCOOHOCTBIO M T'OTOBHOCTBLIO
COYETaTh TEOPUI0 W TIPAKTHKY JUIs
pElICHUS WHKCHEPHBIX 3a71a4

[TpoBecTH aHa M3 BAMSHUS KOHIICHTPAIIMU Ha CKOPOCTh XUMHUYECKOM PeaKIIuu
NaxS203 + HSOs4 = S + SO2 + NaSOs4 + H2O mo skcnepuMeHTanbHBIM JaHHBIM. [IpoBecTn

00pabOTKy TOJYYCHHBIX JAHHBIX C HCIOJB30BAHUEM COBPEMEHHBIX HWH(POPMAIMOHHBIX
TEXHOJIOTHH. Pe3ynbTaThl ONTOB NPEJACTaBUThH B BU/IE TAOIHUIBI 1.
Tabauua 1
Howmep O0Bem, Mt Konuenrpanus Bpems Ckopoctb
OIIbITA Na2S203 H.O H2S04 Na2S,03, 10?2 | nosiBrenus peaKiuu, 102,
MOJIB/TT MYTH, C ¢t
1 1 7 2 1,3
2 2 6 2 2,6
3 3 5 2 3,9
4 4 4 2 5,2
5 5 3 2 6,5

[To manHBIM TaOUIEI 1 TOCTPOUTH TpadUK 3aBUCIMOCTH CKOPOCTH PEAKITUU OT KOHIICHTPAITUU
THOCY/b(aTa HATPHUs, OTIOKUB Ha ocu adciucc kKoHneHTpanuio NaxS;0Os, a Ha ocu opAMHAT —
CKOPOCTh PEaKIIHH.

Crenath BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIIMU OT KOHIEHTPAIIMU THOCYIb(haTa HATpHsl.




0) Ilopsinok nmpoBeaeHns MPOMEKYTOYHOH ATTECTALMH, OKA3aTeJ I M KPUTEPUH OLlCHUBAHMA:

[IpomexxyTouHast arrectanusi MO JUCHMUIUIMHE «XUMUS» BKIOYAET TEOPETHUUYECKUE BOMPOCHI,
MO3BOJISIIOIIME OIICHUTh YPOBEHb YCBOCHHSA OOYYAIOIIMMHUCSA 3HAHWM, W MPaKTUYECKHE 3a/JaHus,
BBISIBIISIIOLIHE CTETIEHb CHOPMHUPOBAHHOCTH YMEHHI U BIIQJICHUH, TPOBOAUTCS B (hopMe 3aueTa.

3aueT Mo JaHHOW AMCUMILIMHE MPOBOAMUTCS B YCTHOM (hopme Mo Ouneram, Kaxablii U3 KOTOPBIX
BKJIIOYAET 2 TEOPETUUECKHUX BOIPOCA U OJIHO MPAKTUYECKOE 3a/1aHUE.

Ilokazamenu u Kpumepuu oyeHuganus 3avema:

«3auTeHo» - OOydYalIIUWCA JAEMOHCTPUPYET TOPOroBBIA YpPOBEHb CHOPMHUPOBAHHOCTU
KOMIIETEHIIMI: B X0JI¢ KOHTPOJIbHBIX MEPONPUSTUIN JOMYCKAIOTCS OMIMOKH, MPOSBISETCS OTCYTCTBUE
OTJENbHBIX 3HAaHUH, YMEHH, HABBIKOB, O0YUYaIOIIUICS UCTIBITHIBAET 3HAUUTEIbHBIC 3aTPYIHEHUS IPU
ONEepUPOBAHUHU 3HAHUSIMU U YMEHHUSIMU IIPU UX MEPEHOCE HA HOBBIE CUTYAIINH;

«HE 3aYTEHO» - 00y4YaroIIMiics HEe MOXKET MOoKa3aTh 3HAHUS HA YPOBHE BOCIPOMU3BENICHUS U
00bsicHeHU UH(OpMAIMH, HE MOXKET MMOKa3aTh MHTEIJICKTYaJIbHbIC HABBIKM PELICHUS POCTHIX 33/1a4.

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

a) OcHoBHas JIuTeparypa:

1. OcnoBsl xumuu: yueonuk / B.I'. IBanos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M, 2014.-
560c.: - (Beicmiee oOpazoBanue: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata obpamenus: 14.10.2019). - Texkcr:
3IIEKTPOHHBIM.

2. Komsma, JI. T'. Xumus : yuebnoe mocobue / JI. I'. Komsna, JI. I'. Tapactok ; MI'TY. -
Maruurtoropck : MI'TY, 2015. - 1 sanekrpon. ont. auck (CD-ROM). - 3ari. ¢ tutyi. 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 : 3JIEeKTPOHHBIN. -
Ceenenus noctynHsl Takke Ha CD-ROM.

0) lonosiHuTe/ILHAS JIUTEPATypa:

1. Mensuuk, H. JI. PactBopsl : mpaktukym / H. JI. Measnuk, O. P. Mymnuna, O. A.
MumypuHa ; Marautoropckuii roc. Texuaudeckuii yu-T uM. I'. . HocoBa. - Marnurtoropck : MI'TY
um. I'. W. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ turyn. oskpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara obGpamienus: 14.05.2020). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Ceenenus goctynHsl Takke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcusie cucremsl : nmpaktukyM / H. JI. Mensauuk, 3. P. MymiuHa,
O. A. Mumypuna ; Marautoropckuii roc. Texunueckui yu-T um. I'. M. HocoBa. - Maruuroropcek :
MI'TY wum. I'. U. Hocosa, 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 obpamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AJIEKTPOHHBIN. -
Caenenus goctymHbl Takke Ha CD-ROM.

3. Konsma, JI. T'. OxucnutensHO-BOCCTAaHOBHUTENbHBbIE peakiuu. OCHOBBI DIIEKTPOXUMHUU :
yaebnoe nocobue / JI. I'. Konsima, . P. Mymmna ; MI'TY. - MaFHI/ITOFOpCK : MI'TY, 2015. - 58 c.
ui., TaoJI. URL
https //magtu.informsystema.ru/uploader/fileUpload?name=1147. pdf&show-dcataloques/l/1121163/l
147.pdf&view=true (mara obOpamenus: 14.10.2019). - MakpooObeKT. - TEKCT : DJICKTPOHHBIN. -
NmeeTcs nedaTHbIil aHAJIOT.

4. Mumypuna, O. A. Xumudeckas kuHeTHKa. COCTOSSHUE XMUMHUYECKOTO PABHOBECHS :
npaktuky™m / O. A. Mumypuna, 3. P. Mymmna, O. B. EpmoBa ; MarHUTOropckuii roc. TEXHHYECKUI
yH-T uM. I'. K. HocoBa. - Maruutoropck : 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 ob6pamenus: 22.10.2019). - MakpooObeKT. - TEKCT : AIEKTPOHHBIA. -
Ceenenus goctynssl Takke Ha CD-ROM.
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B) MeToauuyecKkue yKazaHus:

1. Mumypuna, O.A. DHepreTuka XHUMHYECKHUX IMPOILIECCOB: METOAMYECKHE YKa3aHUs K
na0opaTopHbIM paboTaM M0 JUCHMIUIMHE «XUMHA» I O00YyYarollMXcs BCEX HaIlpaBlIeHHUH
MOJITOTOBKH U CHEIMATbHOCTEN AHEBHOU (popmbl 00yuenus / O.A. MuirypuHa; Marautoropckuii roc.
texuudeckul yH-T uM. I'. . HocoBa. — Marnurtoropck : MI'TY um. I'. 1. Hocosa, 2016. — 11 c. —
TekeT : HenocpeICTBEHHBIMN.

2. Komsama, JIL.I. Xumuueckas TepMOAMHAMUKA: METOJAMYECKHE  yKa3aHHS  JUIA
CaMOCTOSITEJIbHOW paboThl MO JUCHMILIMHE «XUMHS» JUIsl OOydarolMXCsl BCEX HalpaBIeHUMN
MOJTOTOBKM M crnenuaibHocTe Bcex (opm oOywenuss / JLI. Komsma; Marauroropckuii roc.
texuudeckul yH-T uM. I'. . HocoBa. — Marnurtoropck : MI'TY um. I'. K. Hocosa, 2020. — 18 c. —
TekeT : HenocpeICTBEHHBIMN.

3. Komsina, JI.I'. CkopoCTh XUMHUYECKUX PEaKIUi U XUMHUUYECKOE paBHOBecHe: MeToauvecKue
yKa3aHUs K J1abopaToOpHBIM padoTaM MO AUCHUIUINHE «XUMHUSD» ISl 00YJaIOIUXCsl BCEX HAPABICHUI
MOATOTOBKHU U crnenuanbHocTel Beex Gpopm o0yuenus / JL.I'. Komnsna, E.B. Tapactok; Marautoropckuii
roc. rexuuueckui yH-T uM. I'. Y. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocoga, 2020. -8 c. —
TekcT : HenocpeACTBEHHBIN.

4. PonmonoBa, H.M. Xumnueckas kuHeTHMKa. XHUMHUYECKOE pPABHOBECHE: METOAMYECKHE
yKa3aHusl JUIs CaMOCTOATENbHOM paboThl MO JAUCHUILIMHE «XHUMUS» JUId OOydYaroluxcsi Bcex
HAIpaBJICHUH IOATOTOBKH M CHEIHaIbHOCTeH Bcex ¢opm obOyuenus / H.M. Pommonoma, A.IL
[TonomapeB; Maraurtoropckuii roc. Texunueckuii yu-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY
uM. I'. Y. Hocosa, 2020. — 20 c. — TekcT : HenmocpeACTBEHHbIH.

5. Uynpoa, JI.B. PactBopbl: MeToauueckass pa3paboTka K JIabOpaToOpHbIM palboTaM 110
IUCHUIUIAHE «XUMUSD» 17151 00ydJaromuXxcsi BCEX HAIMPABICHUN IOATOTOBKU M CHEIHMAIBHOCTEH BCEX
dbopMm obyuenus / JI.B. Uynposa, T.M. Kynukosa; Maruuroropckuii roc. Texuudeckuii yH-T um. ['. W.
Hocosa. — Maraurtoropck : MI'TY um. I'. 1. HocoBa, 2020. — 41 c. — TekcT : HenocpeICTBEHHBIMH.

6. Uynposa, JI.B. PacTtBopsl: Meronmueckas pa3paboTKa K CaMOCTOSTEIbHOH paboTe Mo
TUCHUIUTMHE «XUMHS» A 00y4aromuxcs MO BCEM HAIpPAaBJIECHUSM MOATOTOBKU U CIELHUAIBHOCTAM
Bcex (opm obOydenus / JI.B. Uymposa, 2.P. Mymnuna, O.A. Mumrypuna; Marautoropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY um. I'. UI. Hocoga, 2017. — 26 c. —
Tekcr : HermoCpeICTBEHHBIN.

7. Konsga, JI.I'. KonmnouaHsle pacTBOpBI: METOAMYECKHE YKa3aHUs K J1abopaTopHOIl paboTe 1o
TUCLHUIUIMHE «XHUMUS» A 00ydaromMXCsl O BCEM HAIPaBIEHHUSIM MOATOTOBKU M CIIELUAIBHOCTSIM
Bcex (opm obyuenus / JI.I'. Konsna, JI.A. bonbsiH; MarHUTOrOpcKuil ToC. TEXHUYECKHH YH-T UM. [.
N. Hocoa. — Marautoropck : MI'TY um. I'. K. HocoBa, 2017. — 9 c. — TekcT : HemocpeACTBEHHBII.

8. Komsama, JI.I'. OKHCITUTETHHO-BOCCTAHOBUTEIBHBIE PEAKIIUU: METOAMYECKHE YKa3aHUS K
nabopaTopHOil paboTe MO AUCHUILIUHE «XUMUS» A 00YYaOLIMXCsl BCEX HAINPaBICHUN MOATOTOBKH
u cnenuanbHocTel Bcex @opm oOyuenus / JIL.I. Komsna, E.B. Tapaciok; Marauroropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Marautoropck : MI'TY nm. I'. 1. Hocoga, 2020. — 10 c. —
TekcT : HemocpeACTBEHHBIN.

9. Komsma, JLI. OkuCAMTENbHO-BOCCTAHOBUTEIBHBIE PpEAKIUM M IIEKTPOXHUMHUYECKHE
MPOIIECCHl: METOAMYECKas pa3pad0TKa K CaMOCTOSITEIBHOM paldoTe s 0OyJaromuxcsi Mo BCEM
HaMpaBJICHUsAM MOATOTOBKU M CHEHHMAIBHOCTIM Beex (opm obydenus / JL.I'. Konsna, E.B. Tapaciox,
3O.P. Mymnnaa; Marautoropckuid roc. rexuudecknid yH-T uMm. I'. 1I. HocoBa. — Maraurtoropck : MI'TY
uM. I'. 1. Hocosa, 2017. — 41 c. — TekcT : HenmocpeACTBEHHbI.

10. Mwumypuna, O.A. DJICKTPOXMMHYECKHE IPOIECChl: METOJUYECKHE yKa3aHUs K
nabopaTopHoii paboTe Mo JUCHUIUIMHE «XHUMHUSA» A OOydYaloHIMXCsl MO BCEM HalpaBJICHUSM
MOATOTOBKM U cHelHadbHOCTAM Bcex (opm obydenus / O.A. Mumypuna, H.M. Poaunonona;
Marnuroropckuii roc. Texuudeckuii yH-T uM. I'. M. HocoBa. — Marautoropck : MI'TY um. I'. H.
Hocosa, 2017. — 13 ¢. — TeKCT : HeMmoCpeACTBEHHBIH.

r) [IporpammHuoe odecnneuenne u MHTEpHET-pecypcehl:

IIporpammHoe obecnevyenune



Haumenosaunue 110 Ne norosopa Cpox peiicTaus

JUICH3UN

MS Windows 7 Professional(uis ; 155718 1 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 cB00OIHO pacmpocTpadsemoe I1O 0ecCpoYHO

FAR Manager cB00OAHO pacnpoctpansemoe 110 0OECCPOUHO

HpO(l)CCCHOHaJILHLIe 0a3mbl JAaHHbIX H I/IHq)OpMaIII/IOHHLIe CIIPaAaBOYHbLIC CHCTEMbI

HazBanue kypca

CchlIKa

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

https://dlib.eastview.com/

Hanuonanehas  uH(OpMaIMOHHO-aHATUTUYECKAs]
cucteMa — Poccuickuii HMHIEKC HAay4HOIO
muruposanus (PMTHII)

URL: https://elibrary.ru/project risc.asp

ITouckoBas cucrema Axamemuss Google (Google
Scholar)

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

Wudopmanmonnas cucrema - EgmHoe OKHO
J0cTyna K MHQOpMaIMOHHBIM pecypcaM

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

denepanbHOe  roCyJapcTBEHHOE  OKOJKETHOE
YUpeKIACHUE «DenepabHBIA UHCTUTYT
IPOMBIIIICHHON COOCTBEHHOCTH

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

Poccuiickas ~ TocymapcTBeHHass ~ OuOimoTexa.
Karasioru

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

OnexkTpoHHble pecypcbl Oubanorexku MITY um.
I'.'1. HocoBa

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

9. MarepuaibHO-TEXHUYECKOe o0ecreyeHne I CHUITUHbI

MaTepI/IaHLHO-TSXHI/I‘-ICCKOG obOecrieueHue JUCIMITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHue AYyIUTOpUHA

OcHalueHue ayuTopun

n

YuyebHble ayIUTOPUH JJIs MynbsTUMEIUHHBIE CPEACTBA XpPaHEHUs, Ieperadyu
NPOBEICHUS 3aHATUU npeJjcTaBieHus HHPOpMaIuu

JEKIIMOHHOIO TUMA

YyeOHble ayAUTOPUH s O6opynoBaHue 1Jis BBITOJHEHHS Ja00paTOPHBIX PadoT,
poBeJIeHUs 1abopaTOPHBIX XUMHYECKAsI IOCY/AA, PEAKTHUBBI,

3aHATUH, TPYIIIOBBIX U Harnsiiaele Mmatepuanbl: TaOIHIIBI, CXEMBI, TUIAKATHI.

WHIUBUAYATbHBIX KOHCYJIbTALIUM,
TEKYILIEro KOHTPOJS U
NPOMEKYTOYHOU aTTECTANHU

Iomemenust as [Tepconanpupie kommbroTepel ¢ makerom MS  Office,
CaMOCTOATENLHON PaboThI BBIXOJIOM B VIHTEpDHET W ¢ JOCTYIIOM B DIEKTPOHHYIO
o0ydJarmuxcs

nH(pOPMaAITMOHHO-00Pa30BATENBHYIO CPEly YHUBEPCUTETA
ITomeruenust Uit XpaHEeHHUsI | Crennaxu, cef(pl 1711 XpaHEHUsI y4eOHOT0 000pYA0BaHUS

MPOGUIAKTHICCKOr0 OOCTY)KUBAHHS | HCTpyMEHTHI AU PEMOHTA J1a60paTOPHOTO
y4eOHOro 060py10BaHUs 000pYIOBAHHUS.



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
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