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PaGouas nporpamMma paccMoTpeHa B o00peHa Ha 3aceianui Kadeapsl XUMHH
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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceaHuu Kapeapsl XUMUU

[Iporokom ot 20 . Ne
3aB. kadenpoii H.JI. Menssauk

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojy Ha 3acefanuu Kapeapsl XuMHUU

[Iporokonm ot 20 1. Ne

3aB. kadeapoii H.JL. Mensnuk

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u o00peHa s peanusaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokom or 20 . Ne
3aB. kadenpoii H.JI. Mensauk

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojly Ha 3aceqaHuu Kadeapsl XuMHH

IIporokom or 20 . Ne
3aB. kadenpoii H.JI. Mensauk




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIMHBI « XUMUS» ABIIseTCS (OPMUPOBAHNE
(GbyHIlaMeHTaJIbHBIX 3HAHUN B 00J1aCTH COBPEMEHHOI XUMUU, BKIIOYAIOIIUX OCHOBHbBIE
MOHSTHSI, 3aKOHBI M 3aKOHOMEPHOCTH, ONUCHIBAIOIINE CBOMCTBA XUMHUYECKUX COCTUHEHHUIA;
pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOThl, HEOOXOAUMBIX JUIS IPUMEHEHUS XUMHUYECKHUX
3HAHUU TPU U3YYEHUHU CIICIUANBHBIX JUCIUILIUH U JalbHEHIIEeH MpakTHYeCcKOM
NeSITEIbHOCTH.

2 MecTo qucHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

JucuunnrHa XuMus BXOAUT B 00s13aTEIbHYIO 4acTh Y4€OHOI0 I1aHa
00pa3oBaTenbHON IPOrPaMMBI.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHPOBAHHBIC B PE3yJIbTATE N3YUCHHS TUCIUIUIMH/ IPAKTUK:

Xumus B 00beMe cpeHeit 00pa3oBaTeIbHOM HIKOJIBI.

3HaHus (yMEHUs, BIIAICHU ), IOJyYEHHbIE IPU U3YYECHUH JAHHOM JUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

AHanuTHyeckas XuMus 1 (PU3MKO-XUMHUYECKHE METO/Ibl aHAJIN3a

be30onacHOCTh JKU3HEACATENBHOCTH

XVMHYECKUE OCHOBBI IPUHTMEINA TEXHOJIOTUN

Marepuasnbl TEXHOJIOTMH NOAUTpaGUUECcKOro NpOU3BOICTBA

3 Komnerennun ody4yaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHUILIMHBI (MOAYJIs1) M IUIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbrare ocBoeHUS TUCUUIUIMHBL (MOAYIS) «XUMUS» 00ydaromuiics JOJKeH
00JIazaTh CIEAYIONIMMU KOMITIETEHIIUAMMU:

Kon unaukaropa WNHaukaTop AOCTHIKEHUS KOMIICTCHITIH

OIIK-1 CiocobeH mpUMEeHsITh €CTECTBEHHOHAaYUHbIE U OOLIEMH)KEHEPHBIE 3HAHUS, METObI
MaTEMaTHYECKOr0 aHaJIN3a U MOAEIMPOBAHUsS B 00JIaCTH IPO(ECCHOHAILHON AEATEIbHOCTH

OIlK-1.1 Hcnonb3yeT ecTeCTBEHHOHAYYHBIE M OOIIICMHKEHEPHBIC 3HAHUS IS
pelieHrs BONpOCOB B MPOPECCHOHANTBHON AESITETbHOCTU
OIIK-1.2 IIpuMmeHseT MeToABI MaTEMAaTHYECKOIO aHATIN3a U MOJEITMPOBAHUS IS

yIpaBieHUs MPOU3BOACTBOM M Ka4€CTBOM MOJIUTpapuiecKon u
YIAKOBOYHOM NMPOAYKIIMH

OIIK-1.3 ["'oTOBUT MaTepuanbl U aHATU3UPYET Il COCTaBJICHUS! HAYUHBIX
0030poB, MyOIMKaIUHA, OTYETOB




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABISIET 6 3adeTHBIX enuHuIl 216 akaj. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 131,1 akaz. yacos:

— aynutopHas — 126 akaj. 4yacos;

— BHeayauTopHas — 5,1 akaj. 4acos;

— camocTosTenbHas pabora — 49,2 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— TIOJITOTOBKA K dK3aMeHy — 35,7 akaj. Jac

CDopMa arrecraguu - 3a4€T, 3K3aMCH

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
o =
I B aKaJl. yacax 3} Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. yacax) =l = A . P Kon
g 3 © | caMOCTOSITEIBHOM |  yCIIeBaeMOCTH U
JUCIIUILIAHB b g« " KOMITETEHIIUH
3 g g paboThI MIPOMEKYTOUHOH
Texk. mal. | mpakr. e aTTeCTalnuu
3aH. 3aH. O =
1. Pazgen 1
1.1 Ilepnonnueckast CaMOoCTOSITEIbHOE OINK-1.1
cucrema. CTpoeHre aTOMOB H3y4YCHHE ol
3JIEMEHTOB )%I/IMI/I‘ICCK&UI 8 21 qye6H0171 Tecruposarme. OIIK-12,
' Y OINK-1.3
CBSI3b. JUTEPATYPBHI.
Odopminenne
OTYETA I10
J1ab0opaToOpHOM
parop 3amuTa
pabore. J1a00paTOPHOM
1.2 Xumuueckas Brmonnenue ;)GOTIE)I OIK-1.1,
Té MOJIMHAMHKA 8 6 8 FIOMATITHETO Cnaqz Z[OMaI_;.IHeI‘O OIIK-12,
PMOA ’ 3amanus Ne 1. OIIK-1.3
3aganus Ne 1.
CaMocToATeIEHOE
TecrupoBanue.
H3yUCHHE
yaeOHOH
JUTEPATYPHI.
Odopmierne
1 OTYETA I10
nabopaTopHO
3amuTa
patore. nabopaTopHO
Brimonnenue 5 60TI?I OIIK-1.1,
1.3 XumMuueckas KHHETHKA. 8 6 8 JIOMAaIIHEr o C aqs OMaLﬁHero OIIK-1.2,
3amannsg Ne 2. A a OIIK-1.3
3aganus Ne 2.
CaMoCTOATETBLHOE
TecrupoBanue.
H3yUYCHHE
yueOHOM
JIUTEPATYPHI.
Odopmierne
OTYeTa I0 3amura
nabopaTopHOI nabopaTopHOI
OIIK-1.1,
1.4 PacTBOpHI 3JIEKTPOIUTOB paborte. paboTHI.
8 18 10 OIIK-1.2,
U HEAJIEKTPOJIUTOB. Brimonnenue Cpaya gqomanrHero OIK-1.3
JIOMAIIIHETO 3aganus Ne 3. '
3aganus Ne 3. TectupoBanue.
CaMOCTOSATEILHO




€ U3ydeHHe

yueOHOM
JIUTEPATYPHI.
Odopmienue
OTYeTa 10
1abopaToOpHOI
paborte. 3amura
1.5 KoMILICKCHBIC Beinonnenue nabopaTtopHO OIIK-1.1,
) 4 6 6 JIOMAIIIHETO paboThI. OIIK-1.2,
COCIVHECHHUS.
3agaHus Ne 4. Craya qoMaIIHero OIIK-1.3
CaMoCTOATEILHOS 3ajanus Ne 4.
H3y4YCHUE
y4eOHOi
JIUTEPATYPHI.
Hroro o paszaeny 36 36 34,1
HTtoro 3a cemecTp 36 36 34,1 3auéT
2. Paznmen 2
Odopmienne
OTYETA 10
nabopaTtopHOn Samra
pabore. nabopaTopHO
Brimonnenne 560“[,)1 OIIK-1.1,
2.1 JlucriepcHbIe CHCTEMBI 2 10 52 JIOMAaIIHEro p ) OIIK-1.2,
Cpaya gqomaIiiHero
3agaHust Ne 5. OIIK-1.3
3aganus Ne 5.
CaMOCTOSITEIbHOE
Tectuposanue.
H3yUCHHE
yueOHOM
JIUTEPaTyphIL.
Odopmienne
OTYETA 10
nabopaTtopHOn Samra
patore. nabopaTopHO
2.2 OKUCIUTEIBHO- Brinosinenue AGOTEL OIIK-1.1,
BOCCTAHOBHUTEJIbHBIE 6 8 4 JIOMAILHETO C a‘ig OMaIJ._lHeFO OIIK-1.2,
MIPOLIECCHI. 3amanusg Ne 6. o a OIIK-1.3
3agaHus Ne 6.
CaMocToATETHLHOE
TecrupoBanue.
H3yUCHHE
y4eOHO
JIUTEPATypPHI.
Odopmienne
0oTYEeTa 10
nabopaTtopHOn Samra
patore. nabopaTopHO
2.3 DIEeKTpOXUMUYECKHUE Brmonnenue a00ThI OIIK-1.1,
CI./ICTCJI:/ILI P 6 12 4.9 AIOMAILHETO C aqg 0Mau.1Hero OIIK-1.2,
’ 3aganust Ne 7. Alaaa It OIIK-1.3
3aganus Ne 7.
CaMoCTOATETBLHOE
TecrupoBanue.
U3yueHHe
y4eOHO
JIUTEPATypPHI.
Odopmienne
OTYEeTA 10
2.4 Tlonumepsi. 4 6 1 P ) fraboparop OIIK-1.2,
CamocTosaTenbHoe paboTHL.
OIIK-1.3
U3y4eHne TecrupoBanue.
yueOHO
JIUTEPATYPHI.
Hroro no paspeny 18 36 15,1
HWroro 3a cemectp 18 36 15,1 SK3aMeH




Hroro o aucumruinHe | 54 | 72 | | 49,2 | 3a4eT, DK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B nporecce npenogaBanus JUCUUIUIMHBL «XUMUS TPUMEHSIETCS TPAAULIMOHHAS
MH(POPMAIMOHHO-KOMMYHHKALMOHHAS! 00pa30BaTeIbHBIC TEXHOJIOTHH.

Jlexuu mpoXoAAT Kak B HH(PpOpMaIMoHHOU (opMe, T1Ie UMEET MECTO
MOCJIeI0BATENbHOE U3JI0KEHHE MaTepHralia B JUCIUILTMHAPHON JIOTHKE, OCYILECTBIIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBaMU, TaK U B (popMme JieKuuit-6ece1bl WiIn Juanora
C ayAUTOPUEM, JIEKIUIN C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTakwuy, JEKIUMI -
KOHCYJIbTAIIMH, T/Ie TEOPETHUECKUI MaTepuall 3apaHee BbIIAeTCs CTYACHTaM JUIs
CaMOCTOSITENILHOTO U3yUEHHUsI, ISl TIOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JECKITHs
MPOXOHUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

B nexmum MOryT HCIIOJIb30BaThCS AIEMEHTHI MPOOIeMHOT0 n3noxkeHus. [Ipodiemuas
JICKIMS] HAYMHACTCS C BOIIPOCOB, C TIOCTAHOBKHU MPOOJIEMBI, KOTOPYIO B X0J1€ H3JI0KEHUS
MaTepHaia HeoOX0JMMO pemnTh. Takas JIeKIus MpeICTaBiIseT coboil 3ansTue,
Mpe/roiararoee HHUIUHUPOBAHHOE MTPET0IaBaTeNIeM IIPUBIICUCHUE aAYAUTOPUH K PEILICHHIO
KpPYIHON Hay4HOH MpOo0JIeMbl, pAaCKPbIBAET BO3MOKHBIE ITYTH €€ PEeIlEeHUs, [I0Ka3bIBAET
TEOPETUYECKYIO U MPAKTHUUECKYI0 3HAYMMOCTb JOCTHKeHui. Ha nmpoGieMHoM ekuun HoBoe
3HaHUE BBOAMTCS KaK HEM3BECTHOE Ul CTyAEeHTOB. [lonydenHas uHpopmaius ycBauBaercs
KaK JJMYHOCTHOE OTKPBITHE €I11€ HE U3BECTHOTO ISl ce0sl 3HAHMSL.

Jis peanu3anuu MHGOPMAIMOHHO-KOMMYHHUKAIIMOHHON 00pa3oBaTeabHOM
TEXHOJIOTUH NPOBOASATCS JIEKLIUU-BU3YAIN3alllH, B X0/I€ KOTOPBIX U3JIOKEHHE
TEOPETUYECKOTI0 MaTepuasa CONpOBOXKIACTCSA IPE3CHTALIEH.

JIeKIIMOHHBIN MaTepual 3aKperuisieTcs B Xoe J1a00opaTopHbIX paboT, B X01€ KOTOPbIX
yueOHast paboTa MPOBOAUTCS C peaIbHBIMH XMMHUYECKMMH BeriecTBaMu. Ha nabopaTopHbix
pa0oTax BBHIIOJIHSIIOTCS IPYIIOBBIC UM UHIAUBHyaIbHbIE 3aJaHUsI 10 IPOHAEHHON TEME.
[IpoBenenue nabopaTOpHbIX PabOT HEOOXOIUMO NPEABAPATH MHCTPYKTAXKEM 110 MpaBUIaM
6e3omacHoil paboThl B XUMHUYECKOH J1abopatopuu. OCHOBHBIM YCIIOBHEM JIOIYCKa CTY/IEHTOB
K J1a0opaTopHOil padoTe sABIsETCS UX 00s13aTeNbHAast IOJIrOTOBKA K HEll ¢ COCTaBJIEHUEM
TeopeTUYeCcKoro BBeAeHus. [Ipu npoBeneHnn 1abopaTopHbIX 3aHATUI HCIIOIB3YETCS METO.
KOHTEKCTHOT0 00yueHHsI, KOTOPbIil M03BOJISIET YCBOUThH MaTepHal MyTeM BbISBICHHS CBA3EH
MEXy KOHKPETHBIM 3HAaHHEM U ero nmpuMeHeHueM. Kpome toro, nienecoodpa3Ho
HCIOJIb30BATh TEXHOJIOTHIO KOJUIEKTUBHOTO B3aUMOOOyUYeHHs (TapHYI0 paboTy) TpeX BUIOB:
cTaTuyeckas napa, JMHaMHU4ecKas napa, BapuallMoOHHas Iapa; COBMeINas ee ¢ TEXHOJIOTHeH
MOJIyJIbHOTO 00y4eHHUs. BBIMOTHUB 3KCIIEPUMEHT, 00yUaromuiicss GopMyIHpyOT
0000111€eHHbIE BBIBO/IBI 110 CEPUHU OTIBITOB, UCIIOJIB3Ys IPUEMBI AHAJIOTUN U CPABHEHMS.

CamocrosTenbHas paboTa CTyI€HTOB SBJISIETCS OJHUM U3 Hanbosee 3(h(HeKTUBHBIX
CpPEeZACTB Pa3BUTHS NOTPEOHOCTH K OyayiieMy camooOpazoBanuio. CamocrosTenbHas pabora
CTY/IEHTOB BKJIFOYAET B ce0sl caMble pa3HOOOpa3Hble (POPMbI yUeOHOH 1eATeNTbHOCTH:
BBINOJIHEHUE JOMAIIHUX 33aJJaHHi, 3aBeplieHrne o(hopMIIeHNUs J1JabOpaTOpHBIX padoT,
MOJIFOTOBKA K MPAKTUKYMY, U3y4€HHE OCHOBHOTO U JOMOJHUTEIBHOTO MaTepuaa 1o
y4eOHHKaM U MOCOOMSIM, YTEHHE U popaboTKa HayYHOH JINTepaTyphbl B OMOIHOTEKE,
HanucaHue pegepaToB U KypCOBBIX pabOT, MOArOTOBKA K KOJUIOKBUYMaM, 3a4€TaM, HTOTOBOH
aTTeCTallUH.

CamocrosTenbHas paboTa CTyIEHTOB JOJKHA OBITh HalpaBiieHa Ha 3aKPeTICHUS
TEOPETUYECKOTI0 MaTepuaa, N3JI0KEHHOT0 MpernoiaBaTeseM, Ha IpopaboTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSTENIbHOE U3yUEHHE, Ha MTOJITOTOBKY K JIAOOPATOPHBIM 3aHATHSIM,
BBINOJIHEHUE JOMAIIHUX 3aJJaHUH U MOATOTOBKY K PYOSKHOMY U 3aKIIIOUUTEILHOMY
KoHTpoITt0. [ToMrMO 3TOTr0, 00yJaromuecs MpeaCTaBIIsIOT PE3YIbTaThl CBOCH
CaMOCTOSITENIbHOM pabOThI B BUJIE TIPE3EHTALIUH.

CamocrosiTenpHas paboTa CTyIEHTOB 1O AUCIUIUINHE « XHMUs» BKIIIOYAET PEUICHHE
3a7a4 ¥ BBITIOJHEHUE 33/IaHUI PETIPOTyKTUBHOTO XapaKTepa 10 allrOPUTMY,
MIPEUIOKEHHOMY TTPETIOIaBaTeIeM.



[Tnan-rpaduk, mureparypa, MaTepHaibl K JIEKIUAM U T1aO0paTOPHBIM paboTaM, TECThI
JUISL TEKYIIETO KOHTPOJIsS, BOIPOCHI JUISI HTOTOBOTO KOHTPOJISL BBUTOKEHBI JIJISI
CaMOCTOSITENIbHON paboThl 00yyaromuxcs Ha oopa3oBarensHoM noprasie ®I'bOY BO
«MarHuTOropcKMii rocy1apCTBEHHbIN TeXHUYECKUM yHUBepcuTeT um. I'.1. Hocosay.

OOyuarouuiicss MOXKET MPOUTH B AUCTAaHIIMOHHOHN (popme oHnaiH-Kypc «Kak xumus
OOBSICHSIET M U3MEHSIET OKPYKaroIuii Mup» Ha matdopme "OTkpbeiToe oOpa3oBanue'.

6 YueOHO-MeTOAHYECKOe o0eceyeHne caMOCTOATEIbHOI padoThI 00y4aloIUuXCs

[IpencrapieHo B npuioxeHuu 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBECHUs POMEKYTOYHOM aTTecTallun
[IpencraBieHbl B TPUIOKEHUH 2.

8 YueOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecneyeHne TUCIIMIIHHbI

a) OcHoBHas JInTeparypa:

1. 3aiineB O. C.. Xumus : yuebnuk s By30B / Oner Cepadumonnu aiines ; O. C.
3aifeB. - MockBa : [Opaiit, 2024. - 470 c. - (Bwicmiee o6pazoBanue). - URL:

https://urait.ru/bcode/536174 (mara oOpareHus: 23.09.2024). - URL:
https://urait.ru/bcode/536174. URL:
https://urait.ru/book/cover/DE20CB4B-6BA2-47A4-8FED- 7F02ACA74626 .- ISBN

978-5-9916-8073-8.

2. Xumus : yueOHuk i By30B / FOpuit Anexcannposuy Jlebenes, ['epman Hukomaesnu
daneeB, Anekcanap Muxainouu [omyOeB, Banentun HuxomaeBmu Illamoman ; 10. A.
Jlebenes, I'. H. ®aneeB, A. M. I'omy6es, B. H. IllanmoBan ; mox oOmieit penakuwmeit I'. H.
daneeBa. - 2-e u3a. - Mocksa : Opaiit, 2024. - 431 c. - (Bwiciuee o6paszoBanue). - URL:

https://urait.ru/bcode/536017 (mata oOpalieHus: 23.09.2024). - URL:
https://urait.ru/bcode/536017. URL:
https://urait.ru/book/cover/D4677F0F-8EA8-4BD0-B1DE- BO96BSD9FOE6 .- ISBN

978-5-534-02453-1.

0) lonojiHUTeILHAS JIUTEPATypa:


https://urait.ru/book/cover/DE20CB4B-6BA2-47A4-8FED-7F02ACA74626
https://urait.ru/book/cover/D4677F0F-8EA8-4BD0-B1DE-B096B5D9F0E6

1. Hukonbckuit A. b. Xumus : yueOHUK M IPAKTUKYM Ui By30B / Anekceit bopucosuu
Huxonbckuit, Aunpeit Bnagumuposud CyBopos ; A. b. Hukonsckuii, A. B. CyBopoB. - 2-¢ u3.
- Mockaa : FOpaiit, 2024. - 507 c. - (Bsicuiee oopa3oBanue). - URL: https://urait.ru/bcode/536213
(mata  obpamenms: 23.09.2024). - URL: https://urait.ru/bcode/536213. - URL:
https://urait.ru/book/cover/A487ESBF-0A9C-4CA4-93A8-BA897A72019E. - ISBN
978-5-534-03930-6.

2. MapteiaoBa T. B. Xumus : yd4eOHUK M TpakTUKyM 171 By30B / TaThsiHa BuktopoBHa
MapteiHoBa, Muuna BuktopoBHa ApramonoBa, EBrenuit bopucosuu IT'ogynoB ; T. B.
MaprteinoBa, U. B. ApramonoBa, E.b.['ogyHoB ; mon obmieii pegakuueii T. B. MapThIHOBOH. -
2-e m3a. - MockBa : HOpaiit, 2024. - 368 c. - (Beicmiee oOpazoBanume). - URL:

https://urait.ru/bcode/536421 (mata oOpaleHus: 23.09.2024). - URL:
https://urait.ru/bcode/536421. URL:
https://urait.ru/book/cover/6BF6BDB2-97B0-4D92-AF1C- 98D388758890 - ISBN

978-5-534-09668-2.

3. Komsana, JI. I'. Xumus : yae6noe nocodue / JI. I'. Konsima, JI. I'. Tapactok ; MI'TV. -
Maruutoropek : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyi. 3KpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/1190 (maTa oOparteHHs:
14.08.2023). - MakpooObekT. - TekcT : 3aeKTpoHHBIH. - CBemeHHs MOCTYIHBI TaKKe Ha
CD-ROM.

4. Mensnuk, H. JI. PactBopsr : mpaktukym / H. JI. Mensuauk, 3. P. Mymmna, O. A.
Mumypuna ; Marautoropckuii roc. Texuuueckuii yH-T uM. I'. . HocoBa. - Maruuroropck :
MITY wum. I U. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ Turym okpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2605 (mara obpamienus: 26.06.2023).
- MakpooOBbeKT. - TeKcT : 3neKTpoHHBIN. - CBeaeHus 1ocTymHbBI Takxke Ha CD-ROM.

5. Mensanuxk, H. JI. lucnepcusie cuctemsl : mpaktukym / H. JI. Measuuxk, D. P. Myniuna,
O. A. Mumypuna ; Marauroropckuii roc. rexuuueckuit yu-T uM. I'. . HocoBa. - Marauroropck
: MITY um. I U. Hocopa, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20681 (mara oOparleHus:
24.08.2023). - MakpooObekT. - TekcT : 37eKTpoHHbIH. - CBeleHHs MOCTYIHBI TaKXke Ha
CD-ROM.

6. Konsna, JI. I'. OkucnuTensHO-BOCCTaHOBUTENIbHBIE peakiui. OCHOBBI AJIEKTPOXUMUH :
meroanueckue ykazanus / A. I'. Komsma, O. P. Mymmuna, E. B. Tapaciox ; MI'TVY. -
Maruutoropek : MI'TY, 2012. - 1 anektpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyi. KpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/2086 (maTa oOparmeHHs:
26.06.2023). - MakpooObekT. - TekcT : 37eKTpoHHbIH. - CBeleHHs AOCTYIHBI TaKkXke Ha
CD-ROM.

7. Mumypuna, O. A. Xumuueckast kuHetuka. CocTOsSHUE XMMUYECKOTO PaBHOBECHUS :
npaktukym / O. A. Mumypuna, 3. P. Mymiuna, O. B. EpmoBa ; Marauroropckuii roc.
texHnyeckuid yH-T uM. I'. U. Hocoa. - Maruuroropck : MI'TY um. I'. U. Hocosa, 2019. - 1
CD-ROM. - 3ar. c TUTYI. 9KpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (nata oOparieHus:
30.08.2023). - MakpooObekT. - Tekct : ameKkTpoHHbIA. - CBeJACHUS JOCTYIHBI TaKXKe Ha
CD-ROM.

8. Koposun, H.B. O0mas xumust: yued. 11l TEXHHYECKHX Harpas. U CIICI.

By30B /H.B. KopoBun —9-¢ u3zn., nepepad.- M.: Beicm. mik., 2007.- 557 c.: wi. - ISBN 978-5-
06-004403-4. - TekcT: HEMOCPEICTBEHHBIA.

9. Kparkuii cipaBoYHHK PU3HKO-XUMHUYecKuX BenmuunH / coct.: H. M. Bapon, A. M.
[Tonomapesa, A. A. Pasaens, 3. H. Tumodeera; mox pea. A. A. Papnens, A. M.

[Tornomaperoii. - 10-e uzg., uctip. u joi. - CII6. : UBan ®emopos, 2003. - 238 ¢. : wi. - ISBN
5-8194-0071-2. - TexcT: HEMOCPEICTBEHHBIH.



https://urait.ru/book/cover/A487E5BF-0A9C-4CA4-93A8-BA897A72019E
https://urait.ru/book/cover/6BF6BDB2-97B0-4D92-AF1C-98D3BB75B890
https://host.megaprolib.net/MP0109/Download/MObject/1190
https://host.megaprolib.net/MP0109/Download/MObject/2605
https://host.megaprolib.net/MP0109/Download/MObject/20681
https://host.megaprolib.net/MP0109/Download/MObject/2086
https://host.megaprolib.net/MP0109/Download/MObject/20698

B) MeToauuyecKkue yKazaHus:

1. Mumypuna, O.A. DHepreTnka XMMHUYECKHUX ITPOLIECCOB: METOANUYECKNE YKa3aHUS K
nabopaTOpHBIM paboTaM MO AMCUUIUIMHE « XUMHUsS» IS 00yUaIOMIMXCs BCEX HANPaBICHUN
MOJITOTOBKH U CIIEHUAILHOCTEH THEBHOHM Gopmbl 00ydenus / O.A. MumypuHa,
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. . HocoBa, 2023. — 11 c. — Tekcr : HENOCPEACTBEHHBIM.

2. Konsana, JI.T'. Xumuyeckas TepMOAMHAMUKA: METOJUYECKUE YKA3aAHUS JJIs
CaMOCTOSITENTbHON PabOThI O AUCHUIUIMHE «XUMHUS» U1 00y4JaIOIMIMUXCs BCEX HANpPaBICHUN
MOJITOTOBKH U crienuanbHocTeil Becex popm oOyuenns / JL.I'. Konsina; Marauroropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Maruurtoropck : MI'TY um. I'. Y. Hocosa, 2023. —
18 c. — TekcT : HenmocpeACTBEHHBI.

3. Konsina, JI.I'. CkOpocTh XUMHUUYECKHUX PEAKLINA U XUMUYECKOE PABHOBECHE:!
Metoanyeckue yka3zaHus K 1a00paTOpHBIM paboTaM MO AUCHUIUINHE «XUMHSD) JUIS
00yJaroImuxcs BceX HaIpaBJICHUH MOATOTOBKY M CHIEIIMATBHOCTEN BceX (hopM 0OydeHus /
JLT'. Konspga, E.B. Tapactok; Marautoropckuii roc. rTexuudeckuii yu-t um. I'. . Hocosa. —
Marnutoropck : MI'TY um. I'. 1. HocoBa, 2023. —8 ¢. — TekcT : HemocpeACTBEHHBIH.

4. Ponuonosa, H.1. Xumunyeckas KuHeTUKa. XMMHUECKOE PaBHOBECHUE:
METOAMYECKUE YKa3aHUs Il CAMOCTOSATEIbHOM pabOoThI 110 JUCLUIUIMHE «XUMUSD) JUIS
o0yyJaroIuxcs BceX HalpaBIeHUH MOATOTOBKY U CielHanbHOCTEN Bcex popM oOyueHus /
H.U. Pognonosa, A.Il. [lonomapeB; MaruuToropckuii roc. TeXHu4eckuil yu-t um. I'. 1.
HocoBa. — Maruautoropck : MI'TY um. I'. K. Hocosa, 2023. — 20 c. — TekcT :
HEINOCPEACTBEHHBIN.

5. Uynposga, JI.B. PacTBopsl: MeToanyeckasi pa3paboTka K JlabopaTOpHBIM pabOTaM 1o
JTUCLUIUIAHE «XUMUSD» 111 00yJarOLIMXCsl BCEX HalpaBJIEHUH MOATOTOBKH U
cnenuanbHocTel Beex Gpopm ooyuenus / JI.B. Uynposa, T.M. KynukoBa; Marautoropckuit
roc. rexuudyeckuut yH-T um. I'. . Hocosa. — Marauroropck : MI'TY um. I'. K. Hocosa,
2023. — 41 c. — TekcT : HEeMOCPEICTBECHHBIM.

6. Uynposa, JI.B. PacTBopsI: MeToanyeckas pa3paboTka K CaMOCTOSITENIbHON paboTe
M0 JUCHUIUIMHE «XUMHUSD» JUIsl 00YJaIOLIUXCS 110 BCEM HaIpaBJICHUSAM MOATOTOBKU U
crienuanbHOCTAM Beex ¢opm obyudenus / JI.B. Uynposa, 3.P. Mymiuna, O.A. Muiypusa;
Marunuroropckuii roc. rexuudeckuid yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um.
I'. 1. HocoBa, 2023. — 26 c. — TekcT : HENOCPEACTBEHHBI.

7. Konspa, JL.I'. KosutoniHele pacTBOPBI: METOIMYECKHE YKa3aHUS K J1a00paToOpHOi
paboTe 1o AMCHUIUINHE «XUMUSD» [T 00yUJarOIIMXCs 110 BCEM HalpaBJIEHUSIM ITOJATOTOBKHU U
crnienuanbHOCTAM Beex ¢opm obyuenus / JL.I'. Konsana, JI.A. boassin; Marauroropckuii roc.
texHndeckui yH-T uM. I'. . HocoBa. — Marnuroropck : MI'TY um. I'. 1. HocoBa, 2023. — 9
¢. — TekcT : HemoCpeACTBEHHBIMN.

8. Konana, JI.I'. OknucanTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH: METOANYECKNE
yKa3aHMs K 1a00paTOpHOIl paboTe Mo AUCHUIUINHE « XUMHUSD» IS 00yJaroIUXCs BCEX
HanpaBJIeHUH MOATOTOBKYU U crenMaibHOCTel Beex ¢popm obyuenus / JI.I'. Komsina, E.B.



Tapacrok; Marauroropckuii roc. rexuudeckud yH-T um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. 1. HocoBa, 2023. — 10 c. — TekcT : HermocpeACTBEHHBI.

9. Konsipa, JI.I'. OkucanTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU U DJIEKTPOXUMHUYECKUE
MIPOLIECCHI: METOINYECKas pa3paboTKa K CaMOCTOATEIbHOM paboTe sl 00yJaromuxcs mno
BCEM HalpaBJIEHUSM MOJIOTOBKHU U ClielUaIbHOCTAM Beex popm obyuenus / JI.I. Konsna,
E.B. Tapactok, O.P. Mynnuna; Marautoropckuit roc. Texuudaeckuii yu-T um. I'. . Hocoga.
— Maruurtoropck : MI'TY um. I'. 1. HocoBa, 2017. — 41 c. — TekcT : HenocpeACTBEHHBI.

10. Mumypuna, O.A. DIEKTPOXUMHUYECKHUE MPOLIECChl: METOJAMYECKHUE YKa3aHUA K
nmabopaTtopHoit paboTe Mo JUCHUILINHE «XUMUSD» JIJIs 00y4YaroIMXCs M0 BCEM HaIPaBJICHUSIM
MOATOTOBKH U CIIEUATILHOCTAM Beex ¢opm obyuenus / O.A. Mumypuna, H.U. PogronoBa;
MarnauToropckuii roc. Texuuueckuid yu-T uM. I'. 1. HocoBa. — Maruurtoropck : MI'TY um.
I'. . Hocoga, 2023. — 13 c¢. — TekcT : HemoCpeICTBEHHBIMN.

r) [Iporpammuoe odecnneuenue u UHTepHer-pecypcebi:

IIporpammuoe obecnevyenue

HaHM?I{SBaHHe Ne norosopa Cpox nercTBUS TMIIEH3UN
MS Office 20071\, 135 o1 17.09.2007 SeccpoaHo
Professional
7Zip cB00OOIHO pacnipocTpansemoe [10 06eccpodHo
bpaysep Yandex |cBoGonHo pacnpoctpansemoe [10 6eccpouHO
\?\?,?]rgg\:\?:t J1-933-14 o1 17.07.2014 0eccpovHO
FAR Manager cB0OOIHO pacnpocTpansemoe [10 06eccpovHO

Ipodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
Hassanue kypca Cchuika
OnektponHble pecypcesl ounbmuorexn MI'TY um. .. https://host.megaprolib.net/M
Hocoga P0109/Web
HanmonaneHas uHpOpMamoHHO-aHATUTHYECKAST URL:
cucrema — Poccuiickuii nuaekc Haygroro nutuposanust | https://elibrary.ru/project_risc.
(PUHII) asp

9 MaTtepuajbHO-TEXHHUYECKOE o0ecreyeHne TUCUUIINHBI (MOIYJIs1)

MaTepI/IaJILHO'TeXHI/I‘IeCKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT!



ayTUTOPUH: MYJIbTUMEIUHHBIC CPEICTBA XPAHEHUS, IEPEeIayll U MPEICTABICHUS
nH(popMaIuu.

2. YueOHbIe ayAUTOPUH TSI POBECHUS Ja0OPATOPHBIX 3aHATHI, TPYIIIOBBIX U
WHIMBUIYAIbHBIX KOHCYJIBTAIMMA, TEKYIIEr0 KOHTPOJISA U MMPOMEKYTOUHON aTTECTAIUH.
OcHarieHue ayIuTopuu: 000py0BaHUE JJIS BHITOTHEHUS J1a00paTOPHBIX padoT,
XUMUYECKas MMOCy/1a, peaKTUBBIL. HarysimHple MaTeprabl: TaOIHIIbI, CXEMBI, TIJIaKaTHI.

3. [TomereHus 11t CaMOCTOSATEIBLHOM paboThl 0O0ydaronuxcs. OcHaIeHue
ayauropun: Ilepconanbusie KommnbroTepsl ¢ makerom MS Office, Chemcraft Windows,
BBIX0JIOM B IHTEpPHET M C IOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTEIbHYIO
Cpelny YHHBEPCHUTETA.

4. ITomemeHust 17151 XpaHEHUsI ¥ MPOPUITAKTUYECKOTO 00CITYKUBaHUS YIE€OHOTO
obopynoBanus. OcHamenue aynutopuu: Cremnaxu, ceddsl 1uist XpaHEeHUsT Y4eOHOTO
000pyI0BaHMsI, HHCTPYMEHTHI JUIsl pEMOHTA JJab0paTOpHOTO 000PYAOBAHUS.

IIpnioxkenue 1
6. YueOHO-MeTOoUeCcKoe obecrieueHre CaMOCTOATETBHON paboThl 00yJarOIIuXCs

CamocrodATesnpHass pabora OOyJalOIUXCA IOAPA3JENAeTc HAa ayAUTOPHYIO,
KOTOpasi MPOUCXOAUT KAaK BO BpeMs JIaOOPATOPHBIX 3aHATHH, TaK U HA ILUIAHOBBIX
KOHCYJIPTAIIUsAX, W Ha BHEAYAUTOPHYIO, IPOUCXOJAIIYI0 BO BpPEMsS IOJTOTOBKHU
00yJaIUMUCH OTUYETOB I10 JIA00PATOPHBIM 3aHATHAM U IIPH BHIIIOJTHEHUHU JIOMAIITHIX
3alaHuH.

AynutopHas ~ camocTosTeNbHas ~ pabora  oOyyamoImuxcs  IIpearoJaraer
MIPOXOJK/IEHNE TECTHPOBAHUA IO KaXKIOMY pasfiely AUCIUIUIUHBL. TeCThl BKIIOYAOT
TCOPCTUUCCKHUEC U MMPAKTHUYCCKUC 3adaHNsA, OTBETHI HA KOTOPLIC Tpe6yIOT FJIY6OKOFO IIOHUMAaHUusA
M3Y4CHHOT0 MaTepuaia. MakCHMalbHOE KOMIECTBO OAIIOB B KaxK10ii Teme Kypca — 10.

[TepeyeHb TaOOPAaTOPHBIX PabOT

JlaboparopHas pabota Nel «CBoiicTBa OCHOBHBIX KJIaCCOB HEOPTAaHUYECKUX COETUHEHUI

JlaGopatopnast pabotra Ne2 «OrmpezneneHre SHTAIbIIMA PACTBOPEHUS] U DHEPTUU
KPUCTAITMYECKON PELIETKI

JlaGopaTtopHnast pabota Ne3 «CKOpOCTh XUMHUYECKUX PEAKITAN

JlaboparopHas pabota Ned «lIpurotoBieHue pacTBOpa M YCTAaHOBIEHHE €r0 TOYHOM
KOHIICHTPALIIN

JlaboparopHas paboTa NeS «InekTponuTUyecKas AUCCOIHAITHIS

JlabopaTtopHnast pabota Ne 6 «['maponu3 comnei»

JlaGopatopHass pabGota Ne 7 «CwmelieHHMe MOHHOTO paBHOBECHS B  pacTBOpe
MaJIOPACTBOPHMOTO SJIEKTPOITUTA»

JlaboparopHas paboTa Ne8 «KommiekcHbIE COeTMHEHUSD

JlabopaTtopHnas pabota Ne9 «KomnouHbie pacTBOPBI»

Jlaboparopnas pabota Nel0 «OmnpeneneHrue ONTUIECKUX CBOMCTB KOJIIIOUIOBY

JlaGopaTtopnas padota Nel1 «OKkUCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKITUI)

JlaGopaTtopHnast pabota Nel2«DmeKTpOXUMUIECKHE TTPOIIECCh»

JlaGopatopHas pabota Nel3 «Koppo3zust MeTanioB»

JlabopaTtopnas padota Nel4 «aeHTHdUKAITNS TTOTUMEPOBY»

KoHTpoJibHBbIe BONPOCHI IS 321U THI JJA00PaTOPHBIX padboT



«CBoHCTBa OCHOBHBIX KJIACCOB HEOPraHu4eCKux COeTUHEHMI»

1. Yro Takoe oxcuapl? x knaccudukanus. Homenknarypa.

2. IlepeuncianTe OCHOBHbIE XUMUYECKUE CBOWCTBA OKCHUJIOB.

3. Uro Takoe ocHoBanus? Ux knaccudukamnms. Homenknarypa.

4. IlepeunicnuTe OCHOBHbIE XMMUYECKHE CBOMCTBA OCHOBAHU.

5. Uro Takoe kucnotel? Mx knaccudukanus. HomeHnknatypa.

6. [lepeuncianTe OCHOBHbIE XUMUYECKUE CBOWCTBA KUCIIOT.

7. Yo Ha3bBaroT consamu. Ux knaccudukanus. Homenknarypa.

8. IlepeuncianTe OCHOBHbIE XUMUYECKUE CBOWCTBA COJICH.

9.Kakass reHeTHyeckasi CBs3b CYIIECTBYET MEXKIy KJIacCaMU HEOPTaHUYECKUX
coenuHeHun?

«OmnpenesieHue IHTAJIBIINU PACTBOPEHHS M IJHEPTUH KPUCTALIHYECKON pelieTKu»

1. OCHOBBI XMMHUYECKOW TEPMOAMHAMUKH: MOHATHE CUCTEMBI, BH]IBI
CUCTEM.
TepmoauHaMu4eckue napamerpbl U GYHKLIUU COCTOSTHUSI CUCTEMBI.
OHTanbnus 00pa3oBaHUs BELIECTBA.
TennoBoil 3¢ (heKkT XUMUYECKOH peaKkIuH.
®akTopbl, BAUSIOMUE HA TETIIOBOH 3()(HEKT XUMUIECKOH PeaKIIHH.
Cdopmynupyiite 3akoH ['ecca.
Kaxkne cnencrBus BBITEKAIOT U3 3aKkoHa ['ecca.
OHTponuUs Kak (QyHKIHS COCTOSIHUS CUCTEMBI.

Nk WN

«CKOpOCTh XMMHYECKHUX PeaKIHii»

Yo n3ydaeT XuMHUECKasi KHHETHKa?
[aiite onpeneneHnue CKOpOCTH TOMOI€HHOM M T'€TEPOTreHHOM PEAKIINN.
Ot Kakux (aKTOPOB 3aBUCUT CKOPOCTbh XMMUYECKOH peakin?
Jaiite onpeneneHne 3aKoHa JCMCTBHS Macce.
YTo Ha3bIBAIOT KOHCTAHTON CKOPOCTH?
6. Ot xakmx (HakTOpPOB 3aBUCHUT KOHCTaHTa ckopocTu? CdhopMmynupyiTe MpaBUIIO
Bant-T'ododa.
7. Yrto Ha3pIBalOT TemmepaTypHbIM Koddp¢uuuentom? Kakue OoH MOXKET HMETh
3HA4YEHHUS?
8. [ToueMy noBbIlIEHUE TEMIIEPATYPhl YBEINYUBAET CKOPOCTh PEAKIUU?

agrwpdE

((le/IFOTOB.]IeHI/Ie pacTrBopa U YCTAaHOBJICHHE €I'0 TOYHOM KOHICHTPAaum»

1. [lepeuucnure OCHOBHBIE CIIOCOOBI BBIPAKEHUSI KOHIIEHTPALIUH
pacTBOPOB.

2. Kak paccuntaTe MOJISIpHYHO KOHLEHTPALUIO pacTBOpa, €CIu
M3BECTHA DKBUBAJICHTHAs! KOHLIEHTpaLys?

3. Kak paccumrare Maccy pacTBOpa, €CIM M3BECTHA MaccoBas AOJA
PacTBOPEHHOIO BEIIECTBA B PACTBOPE U MAcCa BOBI.

4. YT0 Takoe SKBUBAJIEHT BellecTBa?

5. Kak paccunrtaTe MOJSPHYIO Maccy SKBUBAJIEHTA BElleCTBA?

6. B kakux equHUIIaX U3MEPSAETCSA TUTP PACTBOPEHHOTO BeliecTBa?

«SJICKTPOJII/ITI/I‘ICCKZISI AUCCOMAI U



NoakownpE

NoakownE

conu?

© ®

Kaxkue BeliecTBa Ha3bIBaIOTCA ICKTPOJIUTAMU?

Uto Takoe 3eKTpoIuTHYECKas: Juccounanus?

UTo Ha3BIBAIOT CTENEHBIO IUCCOIUALIMN IEKTPOIUTA?

Kaxkue 31eKTposuThl OTHOCATCS K CHIIbHBIM?

B kakom ciydae peakiiui HOHHOTO OOMEHa MPOTEKAIT HeOOpaTuMo?
Kaxkue BemecTBa B HOHHBIX YPaBHEHHUSX 3aIMCHIBAIOT B MOHHOM BHUE?
Kak nucconmupyrot aM(OoTepHBIE SJEKTPOTUTHI?

«'maposm3 couein»

Urto Takoe ruApoian3 coyen?

Kaxkue comu nmoasepraroTcs Tuapoansy?

Kaxk onpenenuts cpeny pactBopa conu?

UYto Takoe MHAUKATOPHI?

KonuyecTBeHHas xapakTepUCTHKA THAPOIINA3A.

Kak paccunutarh KOHCTaHTY THAPOJIHA3a?

Kakue (hakTopbl BIUSIOT Ha CMEIICHUE PABHOBECHS PEAKIIMH THIPOJIH3a

[Ipu KakuX yCIOBHSIX MOXXHO YCHUIUTh THAPOJIHA3 COJINA?
Kak M0>xHO 0C)TabUTh rUAPOIN3?

«CMelleHe MOHHOTO PABHOBECHS B PACTBOPE MAJIOPACTBOPHMOTIO YJIEKTPOJIUTAY

ook wdE

Yro Takoe pacTBOPUMOCTD BEILECTBA?

Yro Takoe Mpou3BeNECHNUE PACTBOPUMOCTH?

Ot gero 3aBHCUT 00pa30BaHKE OCAKA B PACTBOPAX JIEKTPOIUTOB?

ITpu KaKux yCJIOBUSAX MOXHO PaCTBOPUTH OCaa0K?

Yro Takoe mpou3BeeHNE PaKTHUECKUX KOHIICHTPALIUI?

Kak ¢ TOukM 3peHus CMEIIEHHs HMOHHOIO pAaBHOBECUS B pacTBOpe

MaJIOPACTBOPUMOTO BJICKTPOJIHTA 00BICHUTH BO3MOKHOCTD PAaCTBOPCHUA OcaI[Ka?

NoakowhE

NoabkowhE

«KoMmiekcHbIe coeTHHEHUS

Yo Takoe KOMIUIEKCHbIE COETUHEHUS?

Knaccugukaiius KOMIUIEKCHBIX COEMHEHHH.

IIpuBenuTe peaknys MOIy4eHUsT KOMIUIEKCHBIX COCTMHEHU.

Kakue noHbl MOTYT OBITH KOMILIEKCOOOpa3oBaTeIsIMU?

Kak nuccounupyror B pacTBOpe KOMIUIEKCHbBIE COEAMHEHUS?

Yo Takoe KOHCTaHTa HECTOMKOCTH KOMIUIEKCHOTO COEIMHEHUs?

Yro xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMILJIEKCHOTO COEAMHEHUS?

«I[ncnepcnme CUCTEMBbD)

[aiite onpenenenue nucnepcHoi cucremsl. [IpuBeaure nmpumepslt.
Knaccudukanus qucrepcHbIX CUCTEM.

CriocoObI MOTy4eHUs KOJIOUIHBIX PACTBOPOB.

CTpoeHue KOJIIOUIHBIX YaCTHII.

Y CTOMYHBOCTh KOJIOUIHBIX CHCTEM.

Koarynsuus komnonaos.

Koarynsuus KoJmonaHbIX pacCTBOPOB AIIEKTPOIUTAMHU.



8. [TpaBuno Hlynsue — [Napau. Koarynaupyromas ciocoOHOCTb.
9. B3anMHast koaryssiusi.

«OnpenesieHne ONTHYIECKUX CBOICTB KOJIJIOUI0B)

YT0 Takoe HaHOTEXHOJOTUsA?

KaxoBbl IepCrIeKTUBBI IPUMEHEHUSI HAHOTEXHOIOT Mt ?

Jlns KakuXx 1eel uCroJib3yrT HaHOYACTHUIl cepedpa?

Kakue merozp! noiayyeHuss HaHodacTull Bam n3BecTHbI?

B yem ocoGeHHOCTh MONy4YeHe HaHOUaCTHUI cepedpa MeToaoM doTonuza?
Kakue MeTosbl HCTIONB3YIOT JIJIs1 OLEHKH Pa3MEPOB YaCTULL B 30JI51X 7

UYro Takoe onTudeckas mioTHocTh? Ha kakom mpubope ee onpenesnstoT?
Kakoii MeTo/1 moJTydeHus 9acTHUI] UCTIOIh30BaH B JlabopaTopHo padbote?

CoNoOA~WNE

st 9ero BBOASIT BOCCTAHOBUTEINIH ITPU CUHTE3€ YaCTHIL?
3ayem 30516 00pabaTHIBAIOT PACTBOPOM T'MAPOKCHIA AMMOHHUSA?
Kak onienuBaercs arperatiBHasi yCTOMYHUBOCTh 30J1€M?

P
= o

«OKHCINTEIbHO-BOCCTAHOBHTEIbHBIE Pe€aKIun»

Kaxkue peakunu Ha3pIBatOT OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIMU ?
UTo Ha3BIBAIOT OKUCICHUEM U BOCCTAHOBIICHUEM?

UTO Ha3bIBAIOT OKUCIUTENIEM U BOCCTAHOBUTENIEM?

HasoBure BeniecTBa, M3BECTHHIE KAK CUIJIBHBIE OKUCITUTENH.
Hasosure BemecTsa, U3BECTHBIE KAK CUJIBHBIE BOCCTAHOBUTEIIH.
Kaxkue peakuiuu OTHOCSTCS K peakusiM IUCTIPOTIOPIIHMOHUPOBAHUS?

NoabkowhE

BOCCTAHOBJICHUIO?

8. Kakne pCaknuu OTHOCATCA K MCIKMOJICKYISIDHOMY OKHCIICHHIO

BOCCTAHOBJICHUIO?

«3.11eKTp0xuMuqec1me nmpouecconn>

Kakne pCakiukn OTHOCATCA K BHYTPHUMOJICKYJIAPDHOMY OKHCICHHUIO -

1. DIEKTPOXUMHUYECKHE CHUCTEMEL. Knaccudukanus
ANEKTPOXUMUUYECKHX MPOLIECCOB.

2. [NanbBanmveckuii anemeHT Jlanusms — Skoowu.

3. DEKTPOABUKYIIAS CUJIa TATbBAaHHYECKOTO DJIEMEHTA.

4, N3mepenne oSIeKTpOAHBIX MOTEHIHMAIOB. Psn  cTaHAapTHBIX

SJICKTPOAHBIX TIOTCHIMNAJIOB. CBoOliCTBa METANIOB B COOTBETICTBHM C UX

MIOJIOXKEHUEM B Py HANIPSKEHUM.

S. VYpasuenue HepHcra.

6. DJNIeKTPONN3 pacIijaBoB W pacTBOpoB. KaTonHple W aHOIHBIC
MIPOLIECCHI.

7. OO0benuHeHHBIM 3akoH Dapanes. Beixon 1o Toky.

«Koppo3ust MeTa/1l10B»

1. Yro takoe koppo3us?
2. Kakue BuabI KOPPO3UHN BaM U3BECTHBI?

3. DnekTpoxummuyeckas KOppo3us. AHOJHOE OKHCIEHHE MeTala W KaTOJHOE

BOCCTAaHOBJICHUE OKUCIIUTEIIA.
4. Tlepeuncnure crioCOOBI 3aNTUTHI METAJIJIOB OT KOPPO3HUH.
5. TMouemy BO3poOCIa CKOPOCTH BBIICTICHHS BOJIOPOAa IPpH 100aBIEeHUH cOMH?



6. CpaBHHTE pe3yNbTaThl OMBITOB MO KOPPO3UM MpPH KOHTAKTE Kelie3a W IIUHKA, U
&Keje3a U MEIHOW MPOBOJIOKM B JAUCTHJUIMPOBAHHOM M «MOpCKOi» Boxe. ['me mporiecc
IPOTEKaeT ObICTPEE U YeM BBI 3TO 0OBACHUTE?

«AnenTupuraumns NoJIUMepoB»

UTto Ha3bIBAOT NOJMMEPAMU U OJIUTroMepaMu’?

[To kakuM npU3HAKaM KIACCUPULMPYIOTCS TOTUMEPHI?

N3 kakux coeMHEHUN NOIy4aroT MOJIUMEPHI?

B pesynbpraTe Kakux peakluid MOKHO MOIYYUTh ITOJIMMEPHI?
IIpuBenuTe npUMEpPHI PEAKLIUNA TOJIMMEPHU3ALUN U TIOJIUKOHICHCALIUH.
Kakumu MeTonaMu MOXXKHO UIECHTU(DUIUMPOBATH NOJIUMEPHI?

B 4yem cyTh nepBuYHOI HACHTU(HUKAIUH TOTUMEPOB?

I'ne npumeHstoTCs HoJIUMEpPbI?

NG~ WNE

BapuaHTbI JOMAIHUX 3a1aHU JUIs1 BHEAYUTOPHON CaMOCTOSATEIbHOIH PadoThI
00y4yarIuxcs 1Mo TeMam

Jlomammuee 3aganue Ne 1
1o TemMe: «XUMHUYECKAs TEPMOTUHAMMKA»

3ajmaua Nel

Hus peakuyu CHy () + COz () = 2 CO () + 2 Hy () onpenenute BO3MOKHOE HalpaBJICHUE
CaMOIIPOM3BOJILHOTO TEYCHHS PEAKIIMH MPU CTAHJAAPTHBIX YCIOBHSX W Npu Temmeparype T =
927 °C, eciu TeruioBoit a¢ ekt peakuu 10 3a1aHHOI TeMIlepaTyphl HE U3MEHHUTCA. Y KaXHUTe: a)
BBIJICTISICTCS] WUIA TIOTJIOMIASTCS] SHEPTHSI B XOJI€ PEaKIuK; 0) MPUYMHY HAWIECHHOTO M3MEHEHUS
sHTponuu. PaccunTaiite Temneparypy Hauana peakiuu.

3amaga Ne2

Beruncaure temnosoit apdexr peaknuu: CaCsr ) + 2 HoOr) = Ca(OH), () + CoHa (),
MOJIB3YSCh CTAaHIAAPTHBIMH TETUIOTAMH O0Pa30BaHMS PEarupyronux BemecTB. CKOJIBKO TEeIUIOTHI
BBIJICTTUTCS WJTU TIOTJIOTUTCS TIpH oO0pazoBanuu 2,24 1 CoH,?

3amayga Ne3

[To TepMOXUMUYECKUM YPaBHEHHSIM pacCUUTANTE TEMI0BON A (HEKT peaKkiuu:
Hypy + COz¢)=CO () + H2 O). TepmoXuMHUECKHE ypABHEHHMS:

a) Hz () + 02 o= Hzo (r) AH = -241,9 KI[)K;

0)2 CO o T 0O, o= 2 CO, () AH =-566,2 x]Ix.

Jlomaimnee 3aganue No 2
mo TeMe « XUMHUYECKAsA KHHEeTHKA»

3asaga Nel

Peaknus nporekaer o ypaBHeHHI0: O; () 72 CO (y =2 CO; (. HauanbHble KOHLIEHTpaLUH
pearupyromux BemiecTB paBHbl: [O2] = 1,2 monb/i, [CO]= 0,8 Moab/1. Bo CKobKO pa3 M3BMEHHUTCS
CKOpOCTb MpsIMOM peakiuu, korja npopearupyet 30% CO? Bo ckobko pa3 U3BMEHSTCS CKOPOCTH
MIPUMOI 1 0OpAaTHON PEeaKkuu, €CIM YBEITUYUTH JaBJICHUE B CUCTEME B JiBa pa3a?

3agaua No2

[Ipu Temnepatype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYNAET B pEaKIUIO 3a 20MUH.
Paccuuraiite Bpemsi, mpy KOTOPOM 3TO K€ KOJMYECTBO BEIECTBA BCTYNHUT B PEAKLUIO MPHU
temriepatype 200 °C, ecim TeMIEpaTypHbIil ko3¢ UIMEeHT ckopocTH peakuuu paseH 2. Bo
CKOJIBKO pPa3 U3MEHUTCS IIPU 3TOM CKOPOCTh peaKInu?

3amaua Ne3



Haiinure HavanpHble KOHIIEHTPALIMM HUCXOJHBIX BEHIECTB M KOHCTAHTY pPaBHOBECHUS
peaKIuu:
Fe ) + H2O (5 = FeO ) + Hy (1), €cm paBHOBECHBIE KOHLEHTPALUMH PEArMPYIOIINX BELIECCTB
paBubl: [H,O]=0,3momw/1, [H2] = 0,4 Mob/i.
3anaya Ned
Hus peaknuonnoi cucremsl: CO )y + HoO () = CO2 y + Ho () HavanbHbIC KOHIIEHTPALUU
pasubl: [H20] = 0,5 mone/n, [CO] = 0,6 Monb/n. Onpenennure KOHIIEHTPALMKA BCEX BEIIECTB B
MOMEHT PaBHOBECHSI, €CJTM KOHCTaHTa paBHOBeCHs paBHa 1,45.
3agaga NeS
Bripasurte uepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICIYIOIIUX PEAKITHMN:
Ng(r) +3 Hg(r) =2 NH3(F), AH = -92,2 KI[)K;
COz(r) +C (1) = 2 CO(F), AH = +160,5 xJIx;
CO(F) + Hzo(r) =CO, @ T H2(r), AH=-41,1
KJIK.
VKaxute HanpaBJICHHE CMEIICHHS XUMHUYECKOTO paBHOBECHS 3THUX pEaklUuil: a) mnpu
MOHWKEHUU TEMIIEpaTyphl, €CIU JIaBJICHUE TOCTOSHHO; O) MpHU TOBBIMICHUM JABJICHUS, €CIU
TeMIiepaTypa MoCTOsIHHA.

JlomamHee 3axanue Ne 3
mo reme «PacTBopbp)

3azaya Nel

B xakom o0wveme Boabl cienyer pactBoputh 135 r SnCly mis nonydenust 3 M pactBopa
xsopuaa onosa (II) ¢ mmorHoctero p=1,405 r/Mn? {7151 IPUTOTOBICHHOTO PACTBOPA PACCUUTATD:
a) MmaccoByro 10yr0 SnClp; 6) MOJSPHYIO KOHIIEHTPAIIUIO SKBUBAJIICHTA; B) MOJSUIBHOCTB; T') THT;
1) MosbHYIO0 A0it0 SnCly.

3ayaya Ne2

Cxonmpko mn 15%-ro pactBopa Nap,COjz mmornocteio 1,16 r/em® notpedyercst Ui
npurotosieHus 120 mi 0,45 M pactBopa Na,CO3?

3anaua Ne3

3aKOHYUTH MOJICKYJSIPHBIE W HANUCaTh COKPAIICHHBIC WOHHBIC YPaBHCHHS PEAKITHIA
B3aMMOJICHCTBHSI CIEAYIONIUX BEIIECTB:

HBr + NaOH — AgN03 + H,S >
Fez(SO4)3 + KOH — MgCIz + (NH4)2C204 —
Sb(OH);3; + H,SO4 — Sb(OH)3; + NaOH —

3amaua Ne4,

Boruncnouts pH 0,05 M pactBopa cepHOI KUCTOTHI.

3amaua Ne5.

Kakne u3 cnenyromux cojeit moasepratoTcs ruaponusy: Na,SOsz, Cu(NOgs);, KBr?
CocTaBuTh MOHHBIE U MOJICKYJISIPHBIE YpaBHEHUS THAPOIIM3a COOTBETCTBYIOIUX cojeil. Kakoe
3HaueHue pH (>7, <7) uMeroT pacTBOPHI ITUX COJIEH?

3ayaga No6.

Haiitu npoussenenue pactBopumoctu PbCly, eciu B 200 mut Boasl pactBopsiercs 2,17 T
3TOTO COEIUHEHHUS.

Jlomaimnee 3aganue No 4
I10 TEME «I[ncnepcmﬂe CUCTEMBD»

3amaua 1
3071b TIOJIyYEH MyTEM CMEIMBaHMs pacTBopa A u pactBopa B. Onpenenurte 3apsn yactuil

MOJTYYSHHOTO 30JIs1 1 HAMUIINATE (POPMYITY €r0 MUTIEIUTHI.



PactBop | Va, C, PactBop Vg, C,
Bap. 3om A MII MOJIB/TT B MII MOJIB/TT
1 PbSO, Pb(NO3), | 20 0,001 n. K>SOy 10 0,04 M
3amaua Ne2

Hanummure ¢opmyny MULEIBI 30J, MOJYYEHHOTO MPU MOCTECIIEHHOM MPWIMBAHUUA K
BOJIHOMY PacTBOPY IEPBOW COJH, B3ATOM B M30BITKE, Pa30aBIIEHHOTO pacTBOpa BTOPOW COJIH.
VkaxxuTe 3HaK 3apsAaa KOJUIOMIHOM uacTuibl. Kakoil U3 3J1€KTpoNMTOB sBISETCS Hauboliee
SKOHOMMYHBIM KOAryJIsITOPOM 3TOTO 3071517

Bap. | PactBop 1 | PactBop 2 Koarynsrop
1 AgNO3 Kl NH.4CI; K;SOy; FeCls
3azagya Ne3

Brrauciuts mopor Koarysismu# pacTBopa cyibdara HaTpusi, eciu goo6asnenue 0,003 1 0,1 H.
Na,SO, Be3biBaeT koaryssiuio 0,015 i 3051s?

JlomalHee 3aganue Ne 5
1o TeMe «OKNCIUTETbHO-BOCCTAHOBHUTEIbLHbIE MPOLECCHD)

3amauga Nel
[TonbGepure KOIPPUIUCHTH B YPABHCHHUSX OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.

YKaxUTe TN KOKI0M PEAKIUH.
HJ + HsPO, — J, + H3PO; + H,O
HNO, — HNO3; + NO + H,0
H[AuCl;] + HO, + NaOH — Au +NaCl +0O, + H)O
NH;ReO, +H, — Re + NHz; + H,0
KBrO —- O, + KBr

3amaua Ne2
CocTtaBpTe  ypaBHEHHS  OKHUCIUTEIbHO-BOCCTAHOBUTENBHON  peakuuu. Meromom

AJIEKTPOHHOTO OanaHca moadepute KoOdPUIUESHTHI. YKaXUTE OKUCITUTENb U BOCCTAHOBUTEIT.
KMnOs + NaNO, + H,0 —
NaCrO, + H,O, + NaOH —
Bi(OH); + Na;S,03+ NaOH —
Bi,O; + C —
Mg + HNO3 (pa36) —

3agaya Ne3
JlaHbl 1Be OKHCIMTENbHO-BOCCTaHOBHTEIbHBIC Mapbl: KNO,, KNO3; u Pb(NO3),, PbO..

[Tonb3ysick  TabnuIeil CcTaHAAPTHBIX  OKHCIUTENbHO-BOCCTAHOBUTENBHBIX  MOTEHIIUAJIOB,
COCTaBbTE YpaBHEHHE BO3MOXKHOU peakiuu B ykazanHou cpene (HNOs). Paccuuraiite 3naueHue
AIIEKTPOIBIKYILEH CHIIBI pEaKInu.

JlomalHee 3aaanue Ne 6
I10 TEME «BJIEKTPOXI/IMI/I‘IQCKI/IB CUCTEMBD>

3amaga Nel
CocraBbTe 3JEKTPOHHO-MOHHBIE YPABHEHHS AJIEKTPOJIHBIX IMPOIIECCOB M MOJIEKYJSIPHOE

ypaBHEHHE TOKOOOpa3yIolIeH peakinu, MpOTEKaroIeil mpu padoTe ralbBaHHYECKOTO JJIEMEHTA



Co/Co(NOs), // AI(NO3)s/Al. Paccumraiite DJIC (E) rajgpbBaHMYECKOrO »3JIEMEHTa TIpHU
CTaH/IapPTHBIX YCIOBUSX.

[TpuHSB MOTEHIMAN aHOJAa PAaBHBIM CTaHJAAPTHOMY 3HAYCHUIO, PACCUYMTANTE KOHIICHTPAIUIO
KaTHOHOB MeTajla B KaTOJHOM pacTBope, mpu kotopoit DJIC rampBaHHYECKOro 3JIeMEHTa
ymenbiuuTes Ha 0,02B.

3agaua No2

[IpuBeauTe CXEMBbI JJIEKTPOJIHBIX IPOIECCOB M MOJEKYJISIPHBIC YpaBHEHUS PEaKIIHiA,
MIPOTEKAIOIIUX MPH AIEKTPOXUMUUYECKON Koppo3uu raibBaHonapsl Co/Ni: a) B Kucioi cpene; 0)
BO BJIQ)KHOM BO3/yXE.

Omnpenenure yObUTH Macchl aHOJIA IPU KOPPO3HUH B KUCIION cpefie 3a 20 MUH, €ClIi CKOPOCTh
Koppo3uu coctaBuia 0,01 r/4.

3agaua Ne3

CocTaBbTe 2JICKTPOHHO-UOHHBIC YPABHEHHS JICKTPOIHBIX MPOIECCOB (aHO WHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIUH, IPOUCXOIAIICH NP 3JIEKTPOIIU3E:

a) pacriaBa NaOH;

0) pactBopa CoSOy,

BrerancnuTe GpakTHdeckoe KOJTMYIECTBO METAJUIA, IMOJIYICHHOTO Ha KaTOJIe TIPH JICKTPOIIH3E
Co(NO3),, eciut 37eKTPOIH3 MPOBOAMIH B TedeHuH | 4. Beixoa MeTasia mo Toky coctaBui 85%.

YKaKUTE BO3MOXHBIC MPHUYMHBI YMEHBIICHUS BBIXOJa METaula 10 CPaBHEHHUIO C
pPacueTHBIM.

BapI/IaHTLI TEMAaTHYE€CKHUX TECTOBbIX 3az[aﬂm‘i IJIS TEKYIIEro KOHTPOJIsA
Hepnozmqecmm CUCTEMA U CTPOCHUE aTOMA

B tectax mo teme «llepuomuyeckasi cucteMa M CTPOSHHE aTOMa) COACPIKUTCS JIECATh
BOIIPOCOB, KOTOpBIE OIIEHUBAIOTCS B 1 Oas.

Tecr 1

1. Ywmcno HEHTPOHOB B szipe paBHO: (BriOepuTe 0MH OTBET:)
1. yncay aneKTpoHOB
2. CyMMe 4Hciia IPOTOHOB U JIEKTPOHOB
3. pa3HOCTH OTHOCHUTEIBHOW aTOMHOW MacChl M YHCia MPOTOHOB B SIpe
4. MOpAIKOBOMY HOMEPY
2. B cocraB atoMHOrO0 sifjpa BXoasT: (BeiOepuTe 01MH OTBET:)
1. 57eKTpOHBI U IPOTOHBI
2. HEUTPOHBI M AJEKTPOHBI

3. HEUTPOHBI U TPOTOHBI

4.IPOTOHBI, HEUTPOHBI U STEKTPOHBI

3. B KkakoMm psay XUMHUECKHUE 3JI€MEHTBI PacoI0KeHbI B TOPSAIKE BO3pACTaHUS X
aTOMHBIX paanycoB? (Beibepute ofuH OTBET:)

1.B,Si,N

2.N,B,C

3.N, P, As

4. Na, Mg, K

4. OxoHYaHME HIIEKTPOHHOI POPMYIIBI ...55%5p°, VKaxuTe MOTOKEHNE HIEMEHTA B
NEePUOANYECKON crcTeMe: IEPHO/, TPYIIy, HOArPYIILY, Ha30BUTE 1eMeHT. (BriOepute
OJIMH OTBET:)

1. 5 mepuon, 5 rpynmna, moOo4YHas MOATPYITIA, TEILTYP

2. 5 mepuoJ, 5 rpymnmna, riaaBHas NOATrpyImna, Cypbma

3. 5 mepuogn, 5 rpynna, moOo4Hast MOArpyIa, HHOOUA



5. DnekrponHas ¢popMyna aToMa IUHKA B BO30YKACHHOM cocTosiHuH: (Beioepure
OJIMH OTBET:)
1. 15°25%2p°3s%3p®4s'3d'%4p*
. 1s%25%2p°35%3p°4523d"°
. 1s%25%2p°3s%3p°4s%3d%4p*
YeMy paBHO 3HaUEHHE INIABHOTO KBaHTOBOTO uncia? (Beioepure onuH OTBET:)
. YHACITy IPOTOHOB
. YHCITY JICKTPOHOB
. 9MCITy aTOMHBIX opOuTanei
. YHCITY TIOAYPOBHEH
7. B kakom coenuHeHuu N BMeeT HAUMEHBIIYIO CTeTIeHb OKkucieHus? (Beioepure
OJIMH OTBET:)
1. NH3
2. N,O
3. KNO,
4. HNOs
8. B psagy okcunoB Na20— MgO— SO2 cBoiicTBa u3menstorcs ot: (Beidepure
OJIMH OTBET:)
1. OCHOBHBIX K KHCJIOTHBIM
2. KUCJIOTHBIX K aM(pOTEPHBIM
3. aMm(pOTepHBIX K OCHOBHBIM
4. KUCJIOTHBIX K OCHOBHBIM
9. B aTtome ¢ocdopa yucIiio 3MEKTPOHHBIX clI0eB paBHO: (BpiOepure ogmH OTBET:)
1.3
2.4
3.2
4.5
10. Kakas opburans umeer chepuueckyto hopmy? (Beibepure onuH OTBeT:)
1.f

BWONERE O WN

2.d
3.p
4.s
Xumuueckas TEPMOAUHAMHUKA

B Tectax mo teme «XuMH4ecKas TepMOJMHAMUKAY: TIEPBBIC IIECTh 3a/IaHUI OTICHUBAIOTCS B
0,5 6amna, cegpMoe — B 1 Oai, a BOCBMOE, IEBATOE H JIECATOE 3aJaHKs — B 2 Oalla.

Tect Ne 1

1. Tlpu paccMOTpeHUN XUMHUYECKON PEeaKLUu cucmema O3Ha4aer:
a) HCXOJHBIC PEareHThl
0) IPOAYKTHI XMMHUYECKOH peaKIiuu
B) PpEaKUMOHHBIN COCY]l
I') HCXOIHBIE peareHThl U MPOAYKThl PEaKLIUu
2. TlepBerii 3aK0H (TIEpBOE HAYAII0) TEPMOTUHAMUKH MAaTEeMaTHUECKHN 3aITHCHIBACTCS TaK:
a) PV=vuRT B) K= Aep (- EA/ RT)
6) K=R/Nju r) AU= Q-W
3. B sk3oTepMuueckoil peakium:
a) SHTAJIbBIHS peaKMOHHON cucTeMbl noBblmaercs (AH > 0)
0) TerioBoii s ekt peakuuu orpunatenet (Q< 0)
B) DHTAJIbIIUS PEaKIIMOHHOM cucTeMbl yMeHbIaeTcs (AH< 0)
I') AaBlI€HHE PEAKIIMOHHOM CUCTEMBbI ITOBBIIIAETCS



4. CrangapTHbBIE TEIUIOBBIC 2P PEKTH MPUHATO 0003HAYATE!

a) AUct B) Q 101,3 213
6) AHozgs I‘) AHct
5. Kakwue u3 npuBeIcHHBIX PEAKIHH SBISIOTCS SHIOTCPMUUCCKIMU ?
a) 1/2 No+ 3/2Hy;=NH3; AH = — 46 K]I>x/monb
6) Hy+4/2 0,=H;0, AH = -242 K]Ix/monb
B) 1/2 N2+ 1/2 O,=NO , AH = 90 K]I>x/moib
r) 1/2Hy+ 1/2 1,=HI, AH = 26 K]I:/Mob

6. Kakas u3 HanMcaHHBIX HWXKE PEaKIMi OTBEYAET TEIUIOTe 00pa3oBaHMs OKcua a3ota (|| ) B
CTaH/JaPTHBIX YCIOBHSX?
a) 1/2N;+O0=NO B) 1/2 N2+ 1/20; =NO
6) N+ 1/20,=NO r) NH;+5/20, =2NO+3H;0
7. Tlpu BoccranoBienuu 16r okcuga menu( || ) Mo peakiuus :
CUO () + C (rpagur) = CU (o + CO (y, morsmotmiiock 22 k/Ik TEMIOTHI.
DHranbpnus 00pa3oBaHus okcuaa meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Hns peakmun NiO (o + C (pagur) = Ni o + CO (. Onpenenure BO3MOXKHOE HAIpaBICHUE
CaMOIIPOM3BOJILHOTO TEYECHUS PEAKIMM NPHU CTAaHJAPTHBIX YCIOBUSX M IIPU TEMIIEpaType
627°C.

BemtectBo AH®9s  (KJIx/Momn) S°9s  (x/mMonb*K)
NiO -239,7 38
C (rpagu) 0 5,74
Ni 0 0 29,9
CO -110,5 197,4

B otBere ykaxute 3HaueHus sHeprum [mOOca mnpuU CTaHAAPTHBIX YCIOBUSIX, IpPHU
temriepatype 627°C u TeMrepaTypy Hadajla peakliuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak n3MeHseTcst SHTPONUS NPHU Pa3I0KEHUN KapOOHaTa KaJbIHs?
a) YBEIMYUBACTCS B) HE YMEHbBIIIaeTCs
0) yMeHbILIaeTCs T') HE 3HAI0
10. [lanHas peakuus:
2KC103 (TB) —2KCl (TB)+302 ) AH <O
MO>KET CaMOITPOU3BOIBHO MPOTEKATh
a) B IPSIMOM HAIpaBIICHUU B) HE MOXKET MPOTEKATh
0) B 0OpaTHOM HarpaBJIEHUU I') He 3Hal0

XyuMuuecKkass KHHEeTHKA
B tectax no teme «XuMHuecKas KHHETHUKA»: MIEPBOE, BTOPOE, TPEThE, YETBEPTOE U IMATOE
3aJaHus oneHnBaroTed B 0,5 06aja; mecroe, ceaIbMOE, BOCBMOE, AEBSITOE U AecaToe — B 1 0am, a
oIMHHAAIAaTOE — B 2,5 Oaja.

Tect Ne 1

1. Paznen XuMuM, U3ydarolnid CKOPOCTH H MEXaHU3MBI XHMUYECKUX PEAKIHiA, Ha3bIBACTCS
a) XMMHUYecKast TepMOIMHAMHKa
0) TepMOXUMUS
B) XUMHUECKasi KHHETHUKA
2. CKOpOCTh XUMHUYECKOW PEaKIuu — 37O ...
a) BpeMmsl, 32 KOTOPOE MOJIHOCTHIO PACXOAYETCS OJTHO U3 UCXO/IHBIX BEIECTB



0) M3MEHEHHE KOJMYEeCTBAa BELIECTBA PEAreHTOB (MM MPOAYKTOB) pPEaKIUH B EIUHHILY
BPEMEHU B €IMHUIIE 00beMa
B) KOJINYECTBO BELIECTBA IPOYKTOB PEAKLIUH K MOMEHTY OKOHYaHUsI peakluu
B kakux equHHIIAX BbIpa)xaeTcs CKOPOCTh XUMHUYECKON peakiuu?
a) MOJIb JI et
0) 6e3pa3zmepHas BEIMYUHA
B) MOJIb" C
Ot kakux ¢$akTOpOB 3aBUCUT CKOPOCTh XUMHUUECKHUX PEaKIIHii?
a) OT PUPOJIbl PEArNPYIOLIMX BELECTB
0) oT TemMIepaTypsl
B) OT 00bEMa peakLIMOHHOIO cocya
CocTosiHME  XMMHYECKOIO  paBHOBECHS  OOpaTUMBIX  IPOILIECCOB  KOJIUYECTBEHHO
XapaKTEepU3yeTcs ...
a) paBHOBECHBIMHU KOHIICHTPAIUSIMU MPOJAYKTOB peaKlnuu
0) sHeprueil akTuBU3aLUU
B) KOHCTAHTOI paBHOBECHS
Kak 3anuceiBaercst BeIpaXKeHHe ISl CKOPOCTU PEAKIIUU
4 NO O 6 H,O0O=4 NH3(F) +5 Oz(r)
a) V = k[NOJ*[H,0] 6) V = k[NH3][02] B) V = k[NO]*[H.0]°
Kak 3anuiercs Belpa)keHue JJi1 KOHCTaHThI paBHOBecHs peakuuu A +2 B = C +D?
a) Kp = [C][D]/ [A][B]?
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]
Kakoii oTpe3ok Ha AuarpaMMe moka3bIBaeT 3HaueHue TermioBoro dddexra peakiuu?

al & .
6) 2 2
v
B) 3 +
1 3
A\

> XOJT PeaKIIHH
YTo MOXKHO CKa3aTh O PEeaKINK, N300paKeHHON Ha Juarpamme K Bompocy 87
a) DK30TepMUYECKast peaKIIus
0) PHII0OTepMUYECKast PeaKIHs
B) PEAKIIHsI OMHCHIBACT COCTOSTHUE PaBHOBECHS
. PaBHoBecue peakuuu Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMeIIaeTcs BIEBO.
a) MPU TOHWKEHUH TeMITEPaTypPhl
0) IIpH MOBBIILIEHUU TEMIIEPATYpPhbl
B) MpY MOBBIIICHUH JABICHHUS
. Js peakiuu Cy + 2 H 2 () = CH 4 () Ipu HeKOoTOpOi TemnepaType KOHCTaHTa paBHOBECHs
paBHa 0,8. PaBHOBEeCHasI KOHIIEHTpALUA BOAOpOa paBHa 1,2 MoIb/1. BeIYHCINTE HCXOIHYIO
KOHIICHTPAIIUIO BOJIOPO/IA.
a) 1,2
0) 3,5
B) 5,0

PacrBopsI



B tecrax mo teme «PacTBopbI»: mepBoe 3a7aHue OlleHuBaeTcs B 1 Oamr; BTOpoe, TpeThe,
YETBEPTOE, MATOC U IIeCTOe 3a1aHusl - B 1,5 0aia; ceapmMoe, BOCBMOE, IEBITOE U JISCATOE — B
0,5 6auia.

Tect Nel

1. ns ypaBuenus peakiuu Cu SO4 + KOH —... cokpaiieHHOe HOHHOE YpaBHEHHE 3aIHIIETCS B
BUJIC

1) 2K*+ S0, = K,S0,

2) Cu* + S04 +2K" + 20H™ = Cu(OH),{ + K,S0,

3) CuSO, + 20H™ = Cu(OH)\ + 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 HCIO4 paBHO
1)1 2) 2 3)11 4) 13

4. lnst momasienus runponusa xiaopuaa xpoma (I1I) cnegyer
1) 100aBHUTH COJSIHYIO KUCIIOTY
2) 100aBHTH LIETOYb
3) paszbaBuThH pacTBOP BOAOI
4) TOBBICHUTH TEMIIEPATYPY
5. B pa30aBneHHOM pacTBOpE, MPUTOTOBJICHHBIM M3 THAPOCYIb(ara KaldblUs M BOJBI, CymMMa
K03 (UIIMEHTOB B YpaBHEHUH HEOOPAaTUMOMN AUCCOIMAIIMHA PACTBOPEHHOTO BEIIECTBA — ATO
1)3 2)4 3)5 4) 6
6. PactBopumocTh okcanarta cepebpa paBHa 3,27-10 r/ 100r HO. Onpenenure npousBeIcHNE
pactBopumoctu AgryCy04
1)5-10™" 2)1,16-10°  3)10,7-10°° 4)2,31-10°°
7. MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILLIEHUE
1) macchl BelecTBa K Macce BObI
2) KOJMYeCTBa BEIIeCTBA K 00bEMY BOJIBI
3) Macchl BelecTBa K Macce pacTBopa
4) KOJMYECTBa BEIIECTBA K 00bEMY pacTBoOpa
8. K ci1aGpIM 251€KTpOIUTaM OTHOCHUTCH ...
1) ruapokcUa aMMOHHS
2) TUAPOKCHU Kaus
3) xuopu KaJablus
4) wmapraHIoBas KHCJIOTa
9. VI3BeCTHO, YTO BOJHBIE PACTBOPBI MHOTHX COJIEH MOT'YT UMETh LIEOUYHYIO WM KUCIYIO Cpeay.
[IpnanrHOM 3TOTO ABISAETCA ...
1) snekTponu3s comnei
2) JUCTIPOIIOPIIHOHUPOBAHKE COJIEH
3) ruapaTupoBaHHUE COeit
4) rUApOIH3 coyieh
10.3nauenue PH uucroit Bozsl nipu 25°C cocrasisier
11 2)7 3)0 4) 10

KoJutonansie pacTBopsl

B Tectax mo teme «JlucnepcHbie cuctembl»: 1-8 3amanus oneruBarotcs B 0,5 6ai, 9-10 - B
2,5 bamna.

Tect Nel



1. JucniepcHOCTH - 3TO...(BB1OEpUTE OAMH OTBET)

1. nuameTp yacTHIl TUCTICPCHOU (a3bI

2. BenM4MHA, OOpaTHas MOMEPEYHOMY pa3Mepy YacTUIl JUCTIEPCHOM (a3bl

3. obmas Macca 4acTHIl AUCTIEPCHOM (hazbl.
2. Uto Takoe nopor koarysiuu? (Beioepure oguH OTBET:)

1. HanGonpIas KOHIEHTPALKS HJIEKTPOJINTA, BBI3BIBAIOLIAS KOATYJISLIUIO 307151

2. HauMEHbIlasg KOHIEHTPAIUs 30J1s1, BHI3bIBAIOIIAS KOATYJIISIIUIO

3. HaMMEHBIIIass KOHIIEHTPAIUS 3JICKTPOJIUTA, BBI3BIBAIOIIAS KOATYIISIIHIO 30715
3. Kakumu crioco6amu MOXHO BbI3BaTh Koarynsnuio? (Beideprure ouH 1M HECKOJIBKO OTBET)

1. oxnaxnenue

2. nobaBJIeHHE AIIEKTPOJINTA

3. HarpeBaHue

4. cMemMBaHKUE JBYX KOJUIOMIOB C pA3HOMMEHHBIMU 3apsHKEHHBIMH YaCTHIIAMU
4. Hus 30014 XJIOpUAa cepebpa, IIOJIy4EHHOT O peaxuuen
AgNO3+NaCl(n36)=AgCl+NaNOs3, Hamny4dmuM KoaryJupyroIuM JIedcTBUeM OyaeT 00J1anaTh
pactBop ...(BbeiOepure ouH OTBET)

1. MgSO,

2. AICl3

3. K3PO,4

4. KCI
5. Tloporu Koaryiasiuu OSJIEKTPOJIUTOB I 30Ji1 HOAHAa cepedpa OKa3aluch pPaBHBIMHU:
Ck (autpara kaymms) = 260 mmons/i, Cg (autpara amomunus) = 0,087 mmons/in. Kakoi 3apsin
OyIyT UMETh YacCTHUIlbl JaHHOTO 301s1? (Bb1OepuTe o1H OTBET)

1. moNOKUTENBHBIN 3apsT

2. OTpULIATENLHBIN 3apsi]

3. 9acTHUIIBI 30JIs1 HE MMEIOT 3aps/ia
6. Komnouanas vactuna 3o0ms ruapokcuaa skenesa (III), oOpasyromiasics mpu ruapoiuse ero
XJIOpU/IA, B TIOCTOSTHHOM 3JICKTPUYECKOM 1oiie Oyzer ...(Beibepure oqun oTBeET)

1. nBuUraThCs K Karoay

2. coBepuIaTh KoyebaTenbHbIe TBIKCHUS

3. IBUTATHCS K aHOAY

4. ocTaeTcst HEMOABHKHOMN
7. Munenna 3oms umeet crpoenne {[AgCl], -nCl™ -(n—x)K'}*" xK". Kakue HOHBI HTPAIOT pOITb
poTUBOHOHOB? (BbIOEprTE OIMH OTBET)

1. xmopua HOHBI

2. VOHBI KaJus

3. noHbI cepedpa
8. Muremna 3oms umeer crpoenne {[AgBr]m nAg" (n—x) NOz—}" xNO; Vkaxwure, xakoe
BEIIIECTBO SABJSIETCS MOHHBIM cTabuinzatopoM? (Beibepure onuH oTBET)

1. nuTpat cepebpa

2. 6poMua HaTpuUs

3. 6pomun cepedpa
9. IlpencraBpTe yCIOBHBIMU (hOpMYTaMU CTPOSHUE MULIEIIIBI 307151 ruipokcuaa Hukesst Ni(OH)o,
noxy4deHHoro npu B3aumojerctsun 5 mi 0,001 H pactBopa ruapokcuaa Hatpusc 10 ma 0,002 M
xyopuna Hukens (II). Kakoe BemiecTBo BBINONHSAET (YHKLIMIO HOHHOTO cTabuiau3aTopa?
(BbiGepute onuH 0TBET)

1. NaOH

2. H,O

3. NiCl;
10. Koarynsauus 100 mu 3055 npotekaeT npu qodasienuu 10,5 mut 1H pactBopa xiopuaa kanus,
60 37,0 mi 0,001H pactBopa docdaTa HaTpust. Berancanre nopor Koaryasiuy 3J1€KTPOIUTOB.



OKHCIAUTEIbHO-BOCCTAHOBUTEIbHBIE MpoueCcChlI

B Ttectax mo teme «OKHCIUTEIHLHO-BOCCTAHOBUTEIILHBIC IMPOIECCHI»: IMEPBOE, BTOPOE,
TPEThe, YETBEPTOE U MATOC 3aMaHus omenuBarorces B 0,5 Gaita; mectoe — B 1 0amn; ceapmMoe u
BOCBEMOE — B 2 Oauta, a AeBITOE — B 2,5 0aJIIOB.

Tect Ne 1

1. OxucnuTesb — 3TO aTOM, MOJIEKYJIa WJIA UOH, KOTOPBIH ...

1) yBenIMYMBACT CBOO CTEICHb OKHCIICHHS

2) TPUHHUMAET DJICKTPOHBI

3) oTHmaer cBOM 3JIEKTPOHBI

2. IIporiecc BOCCTaHOBIJIEHUS! HMEET MECTO B Cllydyae, KOTja ...

1) HeilTpaJbHBIC aTOMBI IIPEBPAIIAIOTCS B MOJIOKUTEILHO-3aPSKCHHBIC HOHBI
2) TIOJIOKUTEJIbHBIN 3apsil HOHA YMEHBIIACTCS
3) oTpHLATENbHBII 3apsi HOHA YBEITHYHBACTCS

3. U3 npencraBieHHbIXx HUke peakuuil kK OBP nucnponopuuonnpoBaHyst NpUHAAJIEKHT ...
1) S+ 2HNO;3 =H,SO, + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBUTENSIM OTHOCSTCH ...

1) METaJlIbl, BOJOPOI, YIIAEPOL
2) aKTHUBHBIE HEMETAJLIBI
3) AJIEMEHTBI, HaXOSAIMECS B CPEAHEN YaCTH MEPUOJUYECKON CUCTEMBbI

5. CterneHn OKHUCIICHUSI KUCIIOPO/ia &) B BOZC M 0) B IIEPOKCH/IE BOIOPOJIa COOTBETCTBEHHO
PaBHBI ...

1) a)—2;0)—-2
2) a)—2;6)+2
3) a)-2;6)—1
6. [lepmanranat kanust B OBP, npoTekaromux B KUCIO#l cpejie, BOCCTaHABINBACTCS JIO ...
1) kationa Mn?*
2) maHrasat-nona MnO,*
3) okcuza mapranmna (11) MnO

7. B peakuun, nporekaroeit mo cxeme Cr,S; + KNO3; = KyCrO4 + K;SO,4 + NO okucienuro
HOJIBEPTAIOTCS CIEAYIONINE HIEMEHTHI ...

1) a30T ¥ cepa
2) cepa u Xpom
3) XpOM H a30T
8. Cymma k03(ppuIineHToB B peakiiuu, MpuBeIeHHOMN B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. CymMma ko3 durtnerto B peakiun KMnOy4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1<ne CHCTEMBI

B Tectax mo teme «2DNEKTPOXMMUUYECKHE CUCTEMBI»: MEPBOE, BTOPOE M MATOE 3aJIaHUS
OIIEHUBAIOTCS B | 6a1; TpeThe U YeTBepTOE 3aManusi— B 1,5 6aia; mecroe u cenpbMoe — B 2 Oaa.

Tect Nel
1. DnekTpoIHBIi MOTEHIIUAT OMPENSISIOT 0 YPaBHEHHUIO ...



1) Hepucra
2) Menneneesa-Kaneiipona
3) BonbiumMana
4) Appenuyca
2. Paccumraiite DJIC ranpBanndeckoro siuementa MgMgSO,||CuSOy4|Cu mpu crangapTHBIX
YCIIOBHSX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue mpoaykTel 00pa3yroTcs Ha KaTo/Ie MPH SJIEKTPOIN3E pacTBOpa HUTpaTa cepedpa?
1) Bomopon
2) cepebpo
3) asorHas KuCIIOTa
4) KHCIOpOJ
4. VYkaxure cymMmmy Ko3(pPHUIIMEHTOB B ypaBHEHHUH 3JISKTpoIM3a pacTBopa HuTpara meau (I1)
1) 12
2) 11
3) 10
4) 8
5. Kakasgs w3 mpHUBEACHHBIX OKHCIUTEILHO-BOCCTAHOBUTEIBHBIX pEAKIUH IMPOTEKaeT
CaMOIPOM3BOJILHO B IPSIMOM HaIPaBJICHUU?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+ Cu —...
6. BpumciuTe Maccy IUHKA, MOJMYYEHHOTO TPHU 3JEKTPONU3e Cynb(dara IMMHKA, KOTOPBINA
npoBoauiIu B TeueHue 20 cek mpu cuje Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°°
7. TlpuBemute cXeMbl 3JEKTPOIHBIX MPOIECCOB W MOJIEKYISIPHOE YpaBHEHHE pEaKIuH,
MPOTEKAIOIIEH MPU 3JEKTPOXUMHUECKOIN KOPPO3UH rajbBaHonapbl Zn|Mg B CepHOKHCIIOM
cpene. B orBere ykaxkure cyMMy KO3(pQHUIIMEHTOB B MOJIEKYJISIPHOM YPaBHEHHH.
1) 6
2) 5
3) 4
4) 8

BraeayauTopHas camocrosiTeJIbHass paboTa 00yJaIoUUXCS OCYIIECTBISIETCS B BUIE
U3y4YEHHsI TUTEPATYPHI 10 COOTBETCTBYIOIIEMY pa3ieiy ¢ MpopaboTKoi MaTtepuana, ohpopMIeHUS
OTYETOB MO Ja0OpaTOPHBIM paboTaM, BBIMOJIHEHHUSI TBOPUYECKHMX 3aJaHUIl B KOHIE KaXJIO0TO
CEMeCTpa B BUJE NIPE3EHTALMI U BBIIIOJHEHUS IOMAIIHUX 3a/1aHUH.

TeMbl TBOPYECKUX 3aIaHUM

TBOp‘{CCKI/Ie 3aaHus BBITIOJIHAIOTCA O6y‘~IaIOH_[I/IMI/IC$I B BUJC Hpe3eHTaL{Hﬁ.

1. Kak xumus oTpakaeT OKpyXaroluid MUP.
2. XuMus B MOEH CIIEIIMAILHOCTH.
3. XuMuueckast UIEeHTU(DUKAITAS BEIIECTB. YcraHoBneHIE

XUMHUYCCKOIo CoCraBa BC€IICCTB. AHaTUTUYCCKUN CUTHAI.



No ok

KadecTBeHHEBIN aHAIIN3.
KonndecTBeHHBIN aHAIU3.
PU3NKO-XUMHUUECKHE METOIbI aHAIN3A.
XuMHYeCcKre METOIbI aHAIN3A.



IIpuaoxenne 2

7. OueHo4YHbBIE CPEACTBA /1JIsl MPOBEAEHUS MPOMEKYTOUHOI aTTecTAlNU

[IpomexxyTouHasi aTTecTalus WMEET [EeJIbI0 OINPEINCIUTh CTENEHb JIOCTHKCHUS
3aIIaHUPOBAHHBIX PE3YIbTATOB OOYUYEHUS MO JUCHUIUIMHE XUMUS 3a ONPEICICHHBINA MepUOT
00yJeHUsI.

a) [lnanupyemble pe3yabTaThl 00yUeHHs] U OLIEHOYHbIE CPeICTBa /Jisl IPOBeleHHs
NMPOMEKYTOYHOM aTTeCcTaAlluM:

Kon Nupukarop

HHIAKAT JIOCTHKEHUS OueHouHbIE CpEeACTBA
opa KOMITETCHLIMH

OIIK-1

Cnocoben MNPUMCHATL  CCTCCTBCHHOHAYYHBIC U O6H_I€I/IH)KGHeprIG 3HaHWA, MCTOJABbI
MAaTEMATHUYCCKOro aHaJln3a 1 MOJACIMPOBAHNS B obyacTu HpO(l)CCCHOHaHBHOfI JACATCIIbHOCTH

OIIK-1.1 [ Ucnonb3yer Ilepeuenv meopemuueckux 60npocos:
€CTECTBEHHOHAYYHbIE 1. Tlepuommueckuii 3axkoH JI.MI. MenneneeBa u
U OOIIECHHKCHEPHBIC CTPOEHUE aTOMOB JIEMEHTOB.
3HAHUA JUISl PELICHUS 2. Ctpykrypa MepUOINYECKOM CHCTEMHEI.
BOIIPOCOB B DNEeKTPOHHBIE CEMEICTBRA.
npodecCHOHATbHON 3. IlpuHIUIIBI OYEPEIHOCTH 3alOJHEHUS aTOMHBIX
JIEATCILHOCTH opOuTaneil 3eKTpOHaAMHU.

4. DHeprus HWOHH3ALUHU, CPOACTBO K DIIEKTPOHY,
AJIEKTPOOTPHUIIATEIBHOCTb.

5. Okcugbl. Ux knaccupukanus. Homenknarypa.
CriocoObI osTydeHus 1 XUMHUYECKHUE CBOHCTBA.

6. OcHoBanus. Ux xnaccudpukanus. Homenknarypa.
CriocoObI moTydeHusl 1 XUMUYECKHE CBOWCTBA.

7. Kucnorel. Hx xnaccuduxanusa. Homenknarypa.
CriocoObI osTydeHus 1 XUMUYECKHEe CBOKCTBA.

8. Comu. WUx xnaccudpukanus. Homenknarypa.
CriocoObI osTydeHus 1 XUMUYEeCKHEe CBOHCTBA.

9. XuMHuUecKkue CUCTEMbI, MapaMeTpbl U QYHKIUH UX
COCTOSTHUSI.

10. IlepBblii 3aKOH TEPMOAMHAMUKH.

11. TerioBoit  3(pdexT  XUMHUYECKOM  peakuuu.
DOHTanenus. DHTAIBIUSA 00pa30BaHMs BEIIECTB.

12. 3axon I'ecca u ero cieacTBusl.

13. OuTporua.  BTtopoit M TpeTuil  3aKOHBI
TEPMOJTMHAMHKH.
14. Oneprust I'mb06ca — KpuTepuil HarpaBIEHHOCTH

XUMHAYECKHUX PEAKIUil B 3aKPHITHIX CHCTEMAaX.

15. CkopocTh XUMHYECKOM peakuuu U (akTopsl,
BIIVSIFOIIIME HA HEe.

16. 3akoH neiictBus Macc. MONEKyIsIPHOCTD U MOPSAIOK
pEaKIuH.

17. IlpaBuno Baut-T'odda.

18. YpaBHeHune AppeHnyca. DHepPTrus aKTHBAIIHH.

19. Katanuzatopsl. ['OMOreHHbBII W TreTepoOreHHBIH
KaTaJm3.

20. KonebarenbpHble peakIiyy.




Kon
UHAUKAT
opa

Nupukarop
TOCTHKEHUS
KOMIIETEHIIUH

OneHouHsble CpeacTBa

21.
22.

23.
24,

25.

26.
27.
28.
29.
30.
31.
32.
33.

34.
35.

36.

37.

38.

39.

40.
41.

42.

43.

44,

45.
46.

47.

XHUMHYECKOE PaBHOBECHE, KOHCTAHTA PABHOBECHSL.
CMmenieHne XMMHUYECKOro paBHoBecus. [lpuHiun
Jle-lllaTense.

®a30BO€E paBHOBECHE.

CrniocoObl BbIpaXeHHsI KOHLIEHTPALUNA B pacTBOpax:
MaccoBasg A0,  MOJSApHas  KOHILICHTpaLus,
MOJIsIpHast KOHLIEHTpauus SKBUBAJIECHTOB,
MOJIJIbHAS. KOHLIEHTpALHsl, MOJIbHASL 10JIs1, TUTP.
PactBopel snekTponuToB. CTeneHb M KOHCTaHTa
JJIEKTPOJIUTUYECKON U CCOLIUALUY. 3aKoH
paz6asienus OcTBajibaa.

Jucconuanusi  KUCJIOT, OCHOBaHMM,  COJICH.
AMoTepHbIE 3JEKTPOITHUTHI.

PactBopumocts. IIpomsBenenue pacTBOPUMOCTH.
YcnoBue oOpa3zoBaHus U PACTBOPEHHS OCAIKOB.
Juccoumnanus Boasl. loHHOE Mpou3BeIeHUE BOBI.
pH.

KucnotrHo-ocHOBHbBIE CBOMCTBA BEILIECTB.

I'unponus coneit. CTeneHb U KOHCTaHTa THJIPOJIU3a.
JucnepcHbie CHUCTEMBI. Knaccudukanus.
JInopunbHbie ¥ THO(HOOHBIE KOJTIOUIBI.

CrpoeHue KOUIOUHBIX YaCTHII.

CBolicTBa KOJIJIOUTHBIX PAaCTBOPOB.

Koarynauus KomuonaHbIX pacTBOPOB.
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
BEILIECTB. Knaccudukanus
OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIX PEAKIIUM.
CocraBnenune ypaBHEHUH
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBbHBIX peakuuit
METOJaMHU 3JIEKTPOHHOT 0 OanaHca.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIM  MOTEHIMAI.
Ypasuenue HepHcra.

HampaBneHne OKMCINTENBHO-BOCCTAHOBUTEIBHBIX
peaKuuii.

DNEKTPOXUMHYECKHE  CUCTEMBI.  DJIEKTPOJIHBII
MIOTEHLINAAJ.

lNansBarmyeckwmii anement Januansa Axkodu.
ONEKTPOXUMHUYECKHE CUCTEMBI: IIEKTPOJIN3
pacmuaBoB. I Ipumenenue anekTponausa.
OnexTpoan3. AHOIHBIA U KaTOAHBIN IIPOLECCHI ITPU
JJIEKTPOJIN3E pacTBOPOB. [IpumeHeHne
JJIEKTPOJIN3A.

3akonsl Papanes.

Koppozusa. Buner xopposun. CrocoObl 3aluThl
METAJUIOB OT KOPPO3HH.

[TonnMeps! U OJTUTOMEDHI.

PeaknnonHasi CcrmocoOHOCTh BEIIECTB: XUMHUSA U
NIEPUOANYECKAst CUCTEMA DJIEMEHTOB.

HNonnas xumMuueckas cBsi3b. MeTammyeckas CBsI3b.




Kon
UHAUKAT
opa

Nupukarop
TOCTHKEHUS
KOMIIETEHIIUH

OneHouHsble CpeacTBa

48. KoBasieHTHasi XWMHYeCKass CBs3b. BomopoaHas

CBSI3b.
49. KoMIIeMeHTapHOCTb.
50. Xumuueckas UACHTUDUKAIISL BELIECTB.

VCTaHOBIEHHE XHMHUYECKOIO COCTaBa BEILECTB.
AHanuTHYECKHUI CUTHAI.

51. KauecTBEHHBIH U KOJIMYECTBEHHBIN aHAJIN3.

52. ®U3UKO-XUMHYECKHE METOIbI aHAIN3A.

53. XuMnueckue METOILI aHAJIN3A.

IIpruMepHBIH TECT KOHTPOJISA 3HAHMIA:
bnok 1.
3ananue 1 (ykaxuTe OJJUH BapUaHT OTBETA).
Uucno HEUTPOHOB COBIIAJIAET C YUCIOM MPOTOHOB B SIAPE
aToMa M30ToIa ...
BapuaHTsl 0TBETOB:
24 23 39 27
1) 2Mg 5 iiNa 5 K 4 3Al
3ananue 2 (yKaKuTe OJJUH BapUaHT OTBETA).

@opMyita MOJIEKYIIbI BEIIECTBA, B KOTOPOU pEaN3yeTCs
TOJIbKO KOBAJICHTHBIN MOJIAPHBIN TUII CBSI3U, UMEET BUTI ...
BapuanTsr otBetoB: 1) CO, 2) CaO, 3) O, , 4) Na,COg,

3ananue 3 (yKaxuTe OJJUH BapUaHT OTBETA).
dopmyna okcusa, Mpu PaCTBOPEHUH KOTOPOTO B BOJIE
obpa3yercs kuciora odmei popmynst HOO3, wmmeer BUT ...

NyO5 4 SO, 5 NyO; 4

BapuanTs! oTBeTOB: 1)

CO,,

3ananue 4 (yKaxuTe OJJUH BapUaHT OTBETA).
HauGosnbiiee yncio noHOB 00pa3yeTcst Py IUCCOIUAIINN B
Bozie 1 Momb conu, hopMyIia KOTOPOI ...

BapuanTs! oTBeTOB: 1) FECI?’ , 2) FeSO, , 3)
CE(NDE)E 4) Cac‘lz/

3aganue 5 (yKaKuTe OJIMH BapUaHT OTBETA).

K oKHMCIHTENTEHO-BOCCTAHOBUTEIIBHBIM OTHOCUTCSI PEAKIIMS,
cXxeMa KOTOpOH UMeeT BUJ ...

BapunaHTbl OTBETOB:

. 1) Fe + HCl — FeCl, + H,

. 2 Fe,O3 + HCl — FeCl; + H,O

. 3) FeCl; + NaOH — Fe(OH); + NaCl
. ) FeS+ HCl — FeCl, + H,S




Kon Nupukarop
WHIAKAT JOCTHUKECHUS OueHoYHbBIE CPEACTBA
opa KOMIIETEHIIUH

3ananue 6 (yKa)KUTe OJIMH BapUAHT OTBETA).
®opmyna BemectBa, 0,01 M pacTBop KOTOpOro
XapakTepu3yeTcst HanOoJIbIINM 3HaYeHHeM pH, umeer BUI ...

BapuanTs! oTBeTOB: 1) NaOH , 2) NaHCO; , 3)

Na 2504 4) FE(DH) 2

3ananue 7 (yKaKuTe OJlMH BapUaHT OTBETA).
OCHOBHBIM OTIMYUEM PEAKIUNA MOIMKOHACHCAIIMH OT
IPOLIECCOB MOJIMMEPU3ALIUY SIBJIETCS ...
BapuaHTbl OTBETOB:
e 1) obpazoBaHue MOOOYHBIX HU3KOMOJIEKYIISIPHBIX
IPOJYKTOB
e 2)oTcyTCTBHUE TOOOYHBIX HU3KOMOJIEKYIISPHBIX
IPOJTYKTOB
e 3) oOpa3oBaHUE BHICOKOIPOUHBIX ITOJIUMEPOB
e 4) oOpa3oBaHu€ NIPOAYKTOB HEJIMHEHHOTO CTPOCHUS
3ananue 8 (yKaKuTe OJIMH BapUaHT OTBETA).
[Tporecc, mpoTekaroUyii MpyU MOCTOSTHHOM 3HaYEHUHN
TEMIIepaTypbl B CUCTEME, Ha3bIBACTCA ...
BapunaHTbl OTBETOB:
1) u3oTepMUYECKUM
2) nzobapudecKkum
3) aquabaTU4YeCKUM
4) N30XOpUYECKUM
3ananue 9 (ykaKuTe OJIMH BapUaHT OTBETA).
[Tpu yBenmueHNH JaBIIEHUS B CUCTEME B 3 pa3a CKOPOCTh
3JIEMEHTApHON TOMOT€HHON peakLuu
Na * Oay = 2NOg

pas.
BapunaHTbl OTBETOB:

1) yBenuuurtcs B 9

2) yBenu4urcs B 6

3) ymeHbmuTCs B 9

4) ymeHbIIUTCA B 6

3ananue 10 (yKkaxuTe OAUH BapUAHT OTBETA).

[Tpu HapylIEHUH OJIOBIHHOTO TOKPBITHSI HA KEJIE3HOM
U3JIeNIUY B KUCIION cpesie Ha aHoze OyeT MpOoTeKaTh peaklius,
ypaBHEHHE KOTOPOU UMEET BUJ ...

BapuaHTb! 0TBETOB:

1) Fe® - 2e =Fe’~

. 2 Fe’™ +2e =Fe®

= Tl
3) ZH™ +2e=H;

. 4)Sn° —2e=5Sn""

3ananue 11 (ykaxure oAMH BapUaHT OTBETA).
ITpu syexTposnn3e BOJAHOIO pacTBOpa XJIOpHUJa KaJIbIMsl Ha




Kon Nupukarop
WHAKAT TOCTHKEHUS OrneHOYHBIE CPENICTBA
opa KOMIIETEHINH
WHEPTHOM aHOJIe MPOTEKAET MPOLIECC, YPABHEHHE KOTOPOTO
UMeeT BUJ ...
BapuaHTsl 0TBETOB:
. 1 2Cl" —2e=Cl,
. 2 4OH —4e=0,+2H,0
2H,O—-4e=0, +4H"
. 3) <2 2
o
. 4) Ca~ +2e=0Ca
3amanue 12 (ykaxute oquH BapuaHT OTBETA).
Konnonanas yactuma, o0pasyromascs mpu B3auMOICHCTBUI
n30bITKa pa30aBICHHOTO PacTBOpA HUTpaTa Oapus ¢
pPacTBOPOM CEPHOM KHCIIOTHI, B TIOCTOSSHHOM JJIEKTPUYIECKOM
nosne Oyzer ...
BapunaHTbl OTBETOB:
e 1) mBUTaTHCS K KATOIy
e 2) ABUTATHCS K aHOTY
e 3) ocTaBaThCs HETOABMKHOMN
4) coBepiaTh KojeOaTeaIbHbIC IBUKCHUS
OIIK-1.2 |Ilpumensier MeTOJBI Ilpumepnvle npakmuueckue 3a0anun:
MaTeMaTHUYECKOTO 1. HamucaTh 5>1I€KTpOHHBIE YpaBHEHHS 3JIEKTPOIHBIX
aHanmm3a U | IpoIleccOB, ypaBHEHHE CYMMapHOW  TOKOOOpa3yrolei
MOJICTIUPOBaHUS  JiA | peakuuu, Beruncanth JJ[C ranbBaHHUECKOTO JIEMEHTa, €CITU
yIpaBiIeHUS KOHI[GHTPAIIMH HOHOB MeTaiuIoB pasubl: [AIF]=0,001 mos/m,
IIPOU3BOICTBOM u [C02+]=0,1 MOJIB/J1.
KauyeCTBOM 2. Hamucath WOHHBIE W MOJICKYJIIPHBIC ypaBHECHUS
nonurpaduueckoit U | peakuuii ruaponusa coneit: KsPOy; NaySOy; ZnCl,.
YITaKOBOYHOM 3. 3aKOHYUTH YpaBHCHHS pPEaKIMi, HAIMUCaB HX B
MPOIYKIINH MOJIEKYJISIPHOW U MOHHOM opMax:

A|(OH)3 + NaOH —, K,CO3 + H,SO,4 —, H,S + KOH —.

4. B 2 11 pacTBOpa rujpoKcHIa KaubLus coaepkurcs 478,8
r Ca(OH),. IlnotHocts pactBOpa 1,14 r/™Mn. Paccuuraiite:
®(Ca(OH)2); Cu; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5 CocraBbTe YpaBHEHUSA
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIU:
K>Cry,07 + FeSO,4 + H,SO4 — , KMnOy4 + NapSO3 + HoO —.

6. HamucaTh »3JI€eKTpOHHBIE YpaBHEHHS 3JIEKTPOJHBIX
IPOIIECCOB, ypaBHEHHE CYMMapHOH  TOKOOOpa3yrollei
peakuuu, BeraucauTh JJ]C raapBaHMUECKOro 3JIEMEHTA, eCTU
KOHIEHTPALlU1 HOHOB METAJJIOB PABHBI: [Mn2+]=O,01 MOJIB/I,
[Au**1=0,1 momb/1.

7. 3aKkOHUUTh ypaBHEHMSA pEaKUuil, HamMcaB HX B
MOJIEKYJISIPHOM U HOHHOM opMax:
NH;OH + HNO3 —, Zn(OH)z + NaOH—, AIPO4 + Na,SOq4
—.

8. Hamucate ypaBHEHHs peakuumid TUApPOIU3Aa B
MoJIeKyIsipHOM 1 HoHHOM Bujie: Aly(SQOy)s, KCI, Na,SOs.




Kon
UHAUKAT
opa

Nupukarop
TOCTHKEHUS
KOMIIETEHIIUH

OneHouHsble CpeacTBa

9. HamucaTh »3JI€KTpOHHBIE YpaBHEHHS 3JIEKTPOIHBIX
MPOIIECCOB, ypaBHEHHWE CYMMapHOW TOKOOOpa3yromiei
peaxiuu, BeUcauTh JJIC rabBaHUYECKOro 3JIEMEHTa, eCIH
KOHLEHTPALlUX MOHOB METAJUIOB PaBHBbI: [Zn2+]=0,01 MOJIB/II,
[Cu™]=1,0 momb/m.

10. Cynbdar amromununs maccoit 36,4 r pactopuiu B 100
r Boawl. [lmoTHOCTH mosiydeHHOro pactBopa 1,32 r/miL
PaccuuTaiite: ®(Al2(SO4)3); Cwm; Coxs Cmy N(AIL(SO4)3) u N
(H20); T.

11. Omnpenenute TEPMOJUHAMUUECKYIO BO3MOXKHOCTh
nporekanus peakuuu CS; ) +3 Oyy==CO;, () + 2 SO, (), AH;
= -1075 k/lx mpu craHmapTHBIX YcioBHsX. PaccuuTtaiite
Temreparypy  Hadaima  peakuuu, ecau  S(CSy)=151
Ix/mons K, S(02)=205 Ix/monb'K;  S(CO,)= 213
Jx/mone K S(SO2)=248 JTx/moib-K.

12. Peakuus uznet no ypaBHeHuto: 2 Hy ) + Sy () = 2 HaSy.
HavanpHast KOHIIEHTpamus BOJOpoAa 2 MOJb/i, cepsl 1,5
Monb/1. Onpenenure BO CKOJIBKO Pa3 U3MEHUTCS CKOPOCTb
peakuu K MOMEHTYy, Korjga mnpopearupyer 0,7 Mob/1
BOJIOpOJia?

13. Omnpenenute TEPMOJUHAMUYECKYIO BO3MOXHOCTH
npoTekaHus peakuuu 2 ZnS o + 3 Oypy =
=22n0 ) + 2 SO; (), AH; = -890 /I Ipu cTaHIapTHBIX
ycnoBusix. PaccunTaiite TemnepaTypy Hayana peakiuu, eciu
S(ZnS)=58 JIx/monb-K; S(0O2)=205 Hx/mons K; S(ZnO)=
44 JTx/monb-K; S(SO2)=248 JTx/monb K.

14. HavanbHble KOHIICHTPALIMM HCXOJHBIX BEIIECTB B
peakuun: 2 SO; ) + Oy () = 2 SO3 () 611K paBHBI 1,8 MONB/N
SO; u 2,4 mone/n O,. Bo CKOJIBKO pa3 M3MEHUTCS CKOPOCTh
peaknmuu K MOMEHTY, korjia npopearupyet 0,8 mois/n SO,?

15. B pactBope oprodocdopHoii kuciaotel Maccoit 1200
r u tiotHocThio 1,153 1/mMn comepxkutcs 312 1t H3POs.
Paccumnraiite: w(H3POy4); Cyp; Cox; Cm; N(H3PO4) u N (H20);
T. 1. Jna peakuuu CHy ) + COy () =2 CO (v + 2 Hy
OTPENIETTUTE BO3MOXXHOE HAIPaBJICHUE CAMOIPOU3BOJIHLHOTO
TEUCHHs] PEaKUUU TPH CTAHJAPTHBIX VYCIOBUSX U TPHU
temmeparype T =927°C, ecin TeImmoBoii s3ppeKT peakiuu 10
3aJJaHHOM TeMIepaTypbl HE W3MEHUTCA. YKaXKHUTe: a)
BBIJICJISIETCS] WJIM TIOTJIONIAETCS SHEPTHs B XOJ€ peakiuu; 0)
NPUYMHY HaWJEHHOTO HM3MEHEHMs SHTponuu. PaccuuTaiite
TEMIIEPATypy Havasa peakiiny.

16. Belpazutre dYepe3 KOHIIGHTpAllUd PEareHTOB
KOHCTaHTBI PABHOBECHS CIEYIOMUX peakuuil Ny + 3 Ho(r) =
2 NHj3(), AH =-92,2 x/Ix. YKaxuTe HallpaBlIeHHE CMELECHHS
XUMHUYECKOTO PABHOBECHS ITUX PEAKIIWA: a) TIPH MOHKSHUN
TEMIEPaTyphl, €CIIM JaBlieHWe TMOCTOSHHO, ©) mpu
TIOBBIINICHHUH JIABJICHHS, €CJTH TEMITEpaTypa MOCTOSHHA.

17. PaccuuraiiTe  dNEKTPOABMXKYILYID CHUIYy H
OTIPE/ICITUTE HANPABJICHUE CaAMOIIPOHU3BOJILHOTO IMPOTCKAHHS




Kon
UHAUKAT
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KOMIIETEHIIUH
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peaKiuu MpHU CTaHJAPTHBIX YCIOBUAX, UCHOJB3Ys 3HAUYCHUS
OKHMCJIMTEIBHO-BOCCTAHOBUTENBHBIX NOTEHUMANOB HJ  +
HsPO, — J, + H3PO3 + H,0.

18. IlpuBenuTe cXeMbl 3JIEKTPOAHBIX IPOLIECCOB H
MOJICKYJISIPHBIE YpaBHEHHUS pPEaKIUil, MPOTEKAIOMIUX MpH
AIIEKTPOXUMUYECKON Koppo3uu raipBaHomapel Co/Ni: a) B
KHCJION cpenie; 0) BO BIaXHOM Bosayxe. Omnpeaennure yobuib
Macchl aHOJ1a IPU KOPPO3UHU B KUCIIOH cpeze 3a 20 MUH, eciu
CKOpoCTh Koppo3uu coctaBuia 0,01 r/4.

19.  CocraBpTe  3JIEKTPOHHO-UOHHBIE  YpaBHEHUS
AIIEKTPOHBIX MPOLIECCOB (AHOJ MHEPTHBIN) U MOJICKYIISIPHOE
YpaBHEHUE pEAKIMH, MPOUCXOMASAIICH TPU IIIEKTPOIHU3E
pactBopa CoSO4 Beruucnure dakTudeckoe KOJIHYECTBO
MeTajljja, IOJYyYEHHOr0 Ha KaroAe Mpu BJIEKTPOJINU3e
Co(NO3),, eciu 3JIEKTPOJIU3 MPOBOAWIM B TeueHHH | .
Beixon wertamma mo TOKy coctaBui  85%. VYkaxute
BO3MOJKHBIE TPUYMHBI YMEHBIIICHUSI BBIXOJla MeETajla I0
CPaBHEHHIO C PACUETHBIM.

TecToBBIC 3a1aHNA:
Bbnox 2.
3amanue 13 (mepeHecuTe BapuaHTHI OTBETA B 3aJ]aHUE).
YCcTaHOBHTE COOTBETCTBUE MEKITY (DOPMYITON MOJICKYIIBI FITH
HMOHA ¥ THUIIOM THOPHUIN3AIMY BaJICHTHBIX OpOUTAICH
LEHTPAJIIBHOTO aTOMa.

BF; NH:  SF

d?

2 3 3
BapuanTs! oTBeTOB: 1) P , 2) P , 3) P , 4) SP ,5)

3
sp"d
3ananue 14 (Bb1OepuTe HE MEHEE JIByX BapUaHTOB).
JI1s1 OKHCIUTENBHO-BOCCTAHOBUTEIBHON PEAKIINH

HC1 +KCIO; — KO3 PULIUEHTHI Tepe
BEIIECTBOM-OKHCIUTEIEM U BEIIECTBOM-BOCCTAHOBUTENIEM
paBHBI W, COOTBETCTBEHHO.

Bapuantsl otBeToB: 1) 1, 2) 6, 3) 3, 4) 5.

3amanue 15 (BBEIUTE OTBET).

O6swem 0,1 M pactBopa HNOs. yeo6xomumsiit mis

HEeWTpalIn3aliy pacTBOpa rUAPOKcUIa Oapusi, COIEepIKaIero
0,171 r Ba(OH),. paBeH ML
(OTBeT MPUBECTH C TOYHOCTHIO JI0 1IETIOT0 3HAYCHUSL. )

3ananue 16 (Bb1OepuTE HE MEHEE JIBYX BapUaHTOB).
CoriacHo TEpPMOXUMHUYECKOMY YPABHEHUIO

MnO, ;) +2C 5y = Mngy) + 2C0( 1 A, Hjgg =293 x/Ix,




Kon Nupukarop
WHAKAT TOCTHKEHUS OrneHOYHBIE CPENICTBA
opa KOMIIETEHINH
JUTst mostydeHus 275 r mapranna norpedyercs  kJlx
TEIJIOTHI, PU STOM BBIJEIUTCS 1 okcuaa yraepona (11)
(H.y.).
Bapuants! otBeToB: 1) 1465, 2)224,3)2930,4) 112.
3ananue 17 (BBEOUTE OTBET).
OcMmoTtHryeckoe JaBJIEHUE pacTBOpa, cojiepxkaiiero 27 r
rrokozsr (M =180) 5 500 iy pactBopa npu 298 K, paBHO
klla.
(OTBeT nMpuBECTH C TOYHOCTHIO 10 I1eI0ro 3HaveHus; R = 8,31
Jx/monw-K.)
3ananue 18 (BbIOEpUTE HE MEHEE JIBYX BApUAHTOB).
JIpIMOBas 3aBeca OTHOCUTCS K AUCIIEPCHBIM CHCTEMaM, B
KOTOPBIX JHCIIEpCHAst Pa3a HAXOJUTCS B
COCTOSIHUH, a JUCIIEPCUOHHAS Cpelia — B
arperaTHoOM COCTOSIHHH.
Bapuantsl orBeTOB: 1) TBepaom, 2) razoo0pa3Hom, 3)
KHUJIKOM, 4) Tenieo0pasHOM.
OIIK-1.3 | 'oToBUT MaTepHalbl U IlpuMepHBbIe IpaKTHYECKHE 3aJAHUS:

aHAIM3HUPYET TUIS
COCTaBJICHUS
Hay4yHbIX  0030pOB,

nyOIUKaIui, OTYETOB

3anganuel.

[IpoBecTn aHanM3 BIMSHUS KOHLEHTPAIIMU HA CKOPOCTH
XUMHYECKON PeaKun
Na,S,0; + H,SO, = S + SO, + Na,SO, + H,O 1o
OKCIIEPUMCHTAIBHBIM  JaHHBIM. [IpoBectn  00paboTKy
MOJIYYEHHBIX JIaHHBIX C HCIIOJIb30BAHUEM COBPEMEHHBIX

WH()OPMAIMOHHBIX ~ TEXHOJOTWH.  Pe3ynpTaTel  ONTOB
MPEICTaBUTh B BUE TaONUIIbI 1.
Tabnmna 1
Howmep O6Bem, M1 KoHuenTp?
OIIBITa Na,S,03 H,O H,SO,4 Na,S,03,
MOJIb/]I
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 nanHbIM TaOIMIBI 1 TOCTPOUTH TpauK 3aBUCUMOCTH
CKOPOCTH PEaKIMU OT KOHLIEHTpPALMH THOCYNb(ara HaTpus,
OTJIOKMB Ha ocH abcuucce koHmeHTpamnuio Na;S;03, a Ha ocu
OpAMHAT — CKOPOCTh PEAKIUH.

Cnenatp BBIBOJ O 3aBUCUMOCTU CKOPOCTU pPEaKLUU OT
KOHIIEHTPALUHU THOCYIb(haTa HaTpusl.

3ananme 2. Ilpumep 3aganusa B
ChemCraft

[Toctporite B mporpamme ChemCraft o6semubie 3D
MOJIETIM MOJIEKYJI BEIIECTB (10 3a/IaHUI0 IPENoAaBaTes):

nporpamme
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UHAUKAT
opa

Nupukarop
TOCTHKEHUS
KOMIIETEHIIUH

OneHouHsble CpeacTBa

a) YKQ)XUTE BEIIMYMHBI YIIIOB U JUTHHBI CBSI3CH;

B) IOCTPOWTE MPOCTPAHCTBEHHBIE MOJIEIN MOJIEKYJIbI:
IIAPOCTEPIKHYIO MOJEIb, MOTycHEpUUSCKYIO MOJIEIb
Crioapra-bpurneba, moaens JlpaiiBunra.

TecroBble 3a1aHus:
biok 3.
Keiic-3amanue (O0miee 3aanue).
CtouHble BOABI HEKOTOPOTO MPOMBILIUIEHHOTO MPEITPHUITH
CO/IepXKaT COJMU TSKENBIX METAJIOB, HEOPraHHUYeCKUe
KHCJIOTBI, TOBEPXHOCTHO-akTHBHBIC BemiecTtBa (ITAB) wu
JIpyrue 3arpsi3HUTENM OKpyxkaromied cpeabl. OHU B BUJE
B3BECH IIOCTYMAIOT HAa OUHUCTHBIE COOpYKeHus. B mporecce ux
OYUCTKHU MPOUCXOMST MIPOIIECCHI HEUTpaIn3aluu,
KOAryJsiliuM, OCAKICHHS, (UIbTpallMd W  U3BICYCHUS
BEIIECTB, KOTOpbIE MOTYT OBITh pEaTU30BaHbl WM
HCIIO0JI30BaHbI TOBTOPHO.
3ananue 1 (yKakuTe OJJUH BapUaHT OTBETA).
B npomecce OYHCTKM TNPOMBINIJIEHHBIX CTOYHBIX BOJI
MPOUCXOIUT 00pa3oBaHHE KOJUIOMAHBIX pacTBOpoB. [l mx
pa3pyIIeHHs U KOAryJsIuyd 0OBIYHO MPUMEHSIIOTCS PACTBOPHI
AIIEKTPONIUTOB. ECIM MCXOAHBIE CTOYHBIE BOJBI COJECPKAIH

MOBEPXHOCTHO-aKTUBHBIC BEIIIECTBA Ha OCHOBE
ankwicynbonatoB  obmeir  dopmynsl  RSOzNa (ITAB
AQHUOHOAKTUBHOI'O Xapakrepa), TO HanOoIbIIeH

KOaryJIMpyolei cnocoOHOCThI0 OyeT 061aaaTh pacTBop ...
Bapuantst orBeToB: 1) Cr(NO3)3, 2) (NH4)2Cr,07, 3)
CU(N03)3, 4) NasPO,.

3ananue 2 (BBEIUTE OTBET).

Jnst ocaxaeHust O0IBIIMHCTBA HOHOB TSKENBIX METaJNIOB U3
CTOYHBIX PACTBOPOB YaCTO MPUMEHSETCS THAPOKCH] KAJTBITHS
(ramenas u3BecTh). Ecau romoBoit 00beM ouuIIaeMoil BOJIBI
pasen 2000 M, a coJiepKaHue B HEM MOHOB Cu?* cocrasisier
160 wmr/nv’, To ¢ yuetoM 10 %-ro u30bITKa peareHTa,
HE00XO0IUMOT0 Il TOJTHOTO OCAXKICHMUSI, PacX0/l THIPOKCH A
Kampllusi COCTaBUT __ kr B roa. (OTBeT mpuBECTH C
TOYHOCTHIO J10 1enbix; A(Cu) = 64.)

3amanue 3 (BBEIUTE OTBET).

Haubonee TexHOIOrHYHBIM U 3PPEKTUBHBIM CIIOCOOOM
BBIJIETICHUS] METAJJIOB U3 PACTBOPOB SBIAETCS SJICKTPOIH3.
Ecnmm rogoBoit 00bem ounmaemoit Boasl paBen 1000 M3, a
CoZEp)KaHUE B HEM HOHOB Cd®* cocrasmnsier 13,2 MF/,Z[MS, TO
BpeMs, HEOOXOAMMOEe [UIsl BBIJCJIECHUS BCEro KaaMHs
ANIEKTPOJIN30M IIpH cwie Toka 13,16 A m BbIXOJE MO TOKY
100 %, cocTaBuT CYTOK.

(OtBeT mpuBecTH C TOYHOCTBIO 0 Tenbix; A(Cd) =112;
F =96500 Kn/momb.)




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NMOKa3aTeJd M KPUTEPHH
OLICHUBAHUS:

[IpomexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKJIIOYAEeT TEOPETUUYECKHE
BOTIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 0OYUYAIOIIMMUCS 3HAHUH, M TPAKTHYECKUE
3aJ]aHusl, BBISBJIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
3ayera. 3a4eT M0 JaHHOW AMCUUIUIMHE IPOBOAUTCS B MMCHbMEHHOM (popMme 1o TecTam.

IToka3aTeu U KPUTEPUH OLIEHHBAHUS 3a4eTa:

«3a4TeHO» — OO0ydJaloUINiics AEMOHCTPHPYET MOPOTOBBIA YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHUE OTJIEJbHBIX 3HAHUW, YMEHUH, HABBIKOB, O0YYAIOIIUICS UCIBITHIBACT 3HAUUTEIbHBIC
3aTpyJHEHHUS PU ONEPUPOBAHUY 3HAHUSMU M YMEHHUSIMH IPU UX IEPEHOCE Ha HOBBIE CUTYAIUU.

«He 32YTeH0» — 00y4JaIOLINiIica HE MOKET IMOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOM3BEACHUS U
00BsicCHEHUS! MHPOPMAIH, HE MOKET MOKa3aTh UHTEJUIEKTYaJIbHbIE HABBIKM PEIICHUS MPOCTHIX
3azad.

DK3aMeH MO JaHHOW TUCHMIUIMHE MPOBOJUTCA B yCTHOW (hopMe MO IK3aMEHAIIMOHHBIM
OumiieraM, KaXIbld M3 KOTOPBIX BKIIOYAeT 2 TEOPETHYECKHX BOIMPOCAa M OJHO IMPAKTUYECKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUHU OLIeHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6ayioB) — 00yYaromMiics JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETCHIIMI, BCECTOPOHHEE, CHCTEMAaTHYecKoe W TIIyOOKoe 3HaHHe
yueOHOro Marepuasna, CBOOOJHO BBHIMOJTHSET MPAKTUYECKHE 3a/laHus, CBOOOJIHO ONEepUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUX MTOBBIIICHHOHN CI0KHOCTH.

— Ha OLEHKY «xopomo» (4 6amra) — o0yJaromuiicss 1eMOHCTPUPYET CPEAHHI YpOBEHb
c(OPMHPOBAHHOCTH KOMITCTCHIIMH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO IOMYCKAIOTCS
HE3HAYUTENbHbIE OIIMOKN, HETOUHOCTH, 3aTPYAHECHHUS [IPH aHATUTUYECKUX OTEepallusiX, IEPeHoce
3HaHUH U yMEHUI Ha HOBBIE, HECTAH/IAPTHBIC CUTYAI[HH.

— Ha OLEHKY «YyAOBJETBOPUTENbHO» (3 Oamia) — oOyvaromuiics IeMOHCTPHPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOA€ KOHTPOJBHBIX MEPOIPHITHI
JIOMYCKAIOTCS OLIMOKM, MPOSIBISETCSI OTCYTCTBHE OTAEIbHBIX 3HAHUM, yMEHUI, HaBBIKOB,
00yJaromuiCsl UCTIBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHUS TpPU OIEPHUPOBAHWU 3HAHHWSIMH W
YMEHUSIMH NP UX NIEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «Hey/10BJIETBOPUTEJIbHO» (2 Oaia) — 00yJarouuiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHUYECKOro MarepHaja, JOMYyCKaeT CYHIECTBEHHbIE OLIMOKH, HE MOXKET
MOKa3aTh MHTEJUIEKTYaJIbHbIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

— Ha OILIGHKY «HEyAOBJIeTBOPHTeIbHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HaHUSI HAa YPOBHE BOCIIPOM3BEICHHS W OOBSCHEHHS WH(POpPMAlUU, HE MOXKET I0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.



