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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM T'OJTy Ha 3aceaHuu Kapeapsl XUMUU

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

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

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

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefanuu Kadeapsl XuMHUU

[Iporokonm ot 20 1. Ne

3aB. kadenpoit H.JL. Mensnuk

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefanuu Kadeapsl XuMHUU

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensiMu OCBOCHUSI TUCIUIUIUHBI « XUMUS» sABIIsieTCs GOPMUPOBAHUE
(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(hOpMHUPOBAHHEIC B PE3YJIBTATE U3YUCHUS JUCIHUILINH/ TPAKTHK:

XuMmus B 00beMe cpeiHelt 00pa3oBaTenbHOMN MIKOJIBI.

3HaHus (yMEHUs, BIIAICHUs ), OJYyYEHHbIE IPU U3YYEHUH JAHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUEHHSI JUCLUIUIMH/IPAKTUK:

be3zonacHOCTb XKU3HEACATEILHOCTH

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHus

B pe3ynbrare ocBOeHUS AUCUUILUIMHBL (MOAYI) «XUMUS» 00ydaromuiics JOJKEeH
00JIazaTh CIEAYIONIMMU KOMITIETEHIIUSAMMU:

Kon unaukaropa WNHaukaTop AOCTHIKEHUS KOMITICTCHITIH

OIIK-1 CiocobeH MpUMEeHSTh €CTECTBEHHOHAYUHbIE M O0IIENHKEHEPHbIE 3HAHUS, METOIbI
MaTEMaTHYECKOr0 aHaJIN3a U MOAEIMPOBAHNUS B 00JIaCTH IPODECCHOHATBLHOMN e TEIbHOCTU

OIlK-1.1 Hcnonb3yeT ecTeCTBEHHOHAYYHBIE M OOIICMHKECHEPHBIC 3HAHUS IS
pelieHrs BONpOCOB B MPOPECCHOHANTBHON AESITETbHOCTU
OIIK-1.2 IIpuMmeHsieT MeToABI MaTEMATHYECKOTO AHAJIN3a U MOJEITUPOBAHMS IS

yIpaBieHUs MPOU3BOACTBOM M Ka4€CTBOM MOJIUTpapuiecKon U
YIAKOBOYHOM NMPOAYKIIMH

OIIK-1.3 I'oToBHT MaTepuansl M aHATU3UPYET JJIS1 COCTABIICHHS HAyYHBIX
0030pOB, MyOJTUKAIIHI, OTYETOB




4. CTpykTypa, 00b€M U coaepkaHue JTUCUUIIMHBI (MOXYJIs1)

OO6mias TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX eAuHuI] 216 akaja. 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;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

CDopMa arrecraguu - 3a4€T, 3K3aMCH

AynuropHas L
KOHTaKTHas pabora E z dopma TeKyIero
o =
I B aKaJl. yacax 3} Bu KOHTPOJIS
Paznen/ Tema 3 (B aan. uacax) =l A N P Kox
g 3 © | caMOCTOSITENBHOM |  yCIIeBaeMOCTH U
JUCIIUILIAHB 3 g« " KOMITETEHIIUH
3 g g paboThI MIPOMEKYTOUHOH
Texk. mal. | mpakr. e aTTeCTalnuu
3aH. 3aH. O =
1. Pazgen 1
1.1 Ilepuoanueckas CaMOCTOSITEIbHOE
CI/ICTCMpa éIT OCHHE aTOMOB H3ydeHUe OIK-1.1,
3J1€MCHT'OB §HMHHCCKaﬂ 8 21 11):361-101?1 Tectnposarne. OIIK-12,
: M OIlK-1.3
CBSI3b. JIUTEPATYPHI.
Odopmienne
OTYETA I10
J1abopaTopHOIi
parop 3amuTa
padore. nabopatopHoi
1.2 Xumnueckas Brmonnenne ;)GOTIE)I OIIK-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.
H3yUYeHHE
yueOHOM
JIUTEPATYpPHI.
Odopminenne
1 OTYETA I10
nabopaTtopHoOH
3amura
pabore. J1a00paToOpHOIt
Brmmonnenue 211360TI£ OIIK-1.1,
1.3 Xumuueckas KUHETHKA. 8 6 8 JIOMAaIIHETO C aqs OMaLﬁHero OIIK-1.2,
3amannsg Ne 2. A a OIIK-1.3
3aganus Ne 2.
CaMoCTOATETBLHOE
TecrupoBanue.
H3yUYeHHE
yueOHOM
JIUTEPATYpPHI.
Odopmnenne
0oTYeTa Io 3amura
nabopatopHoi nabopaTtopHoi
OIIK-1.1,
1.4 PacTBOpBI 3JIEKTPOJIUTOB paborte. paboTHI.
8 18 10 OIIK-1.2,
Y HEDJIEKTPOJIUTOB. Brimonnenue Cpaya gqomalnrHero OIK-1.3
JIOMAaIIHETO 3aganus Ne 3. '
3aganus Ne 3. TectupoBanue.
CaMOCTOSITENHHO




€ U3yYCHHUE

yueOHOM
JIUTEPATYPHI.
Odopmienue
OTYeTa 110
nabopaTopHOH
paborte. 3amura
1.5 KoMILICKCHBIC Beinonnenue nabopaTtopHO OIIK-1.1,
c;)e - 4 6 6 JIOMAILHETO paboThI. OIIK-1.2,
a ’ 3aganus Ne 4. Craua goMaIIHero OIIK-1.3
CaMoCTOATEILHOS 3ajanus Ne 4.
H3y4YeHHE
y4eOHOi
JUTEPATYPHI.
HWroro no pazaeny 36 36 34,1
HWroro 3a cemectp 36 36 34,1 3auéT
2. Paznmen 2
Odopmienne
OTYEeTA 10
nabopaTopHOi Samra
pabore. nabopaTopHO
Brimonnenue 560“[,)1 OIIK-1.1,
2.1 JlucriepcHbIe CHCTEMBI 2 10 52 JIOMAIIHET O p ) OIIK-1.2,
Cpaya gqomaIiiHero
3aganust Ne 5. OIIK-1.3
3aganus Ne 5.
CaMOCTOSITEIbHOE
TecrupoBanue.
H3yUueHHE
yueOHOM
JUTEPATYPHI.
Odopmienune
OTYEeTA 10
nabopaTopHOi Samra
patore. nabopaTopHO
2.2 OKUCIUTEIBHO- Brimonnenune AGOTEL OIIK-1.1,
BOCCTAHOBHUTEJIbHBIE 6 8 4 JIOMAILHETO C a‘ig OMaIJ._lHeFO OIIK-1.2,
MIPOLIECCHI. 3amadusg Ne 6. o a OIIK-1.3
3agaHus Ne 6.
CaMocToATETHLHOE
TecrupoBanue.
H3yUYeHHE
y4eOHO
JUTEPATYPHI.
Odopmienne
0OTYETA 110
nabopaTopHOi ammta
paGore. nmabopaTtopHoOi
2.3 DIIEKTPOXUMHYECKUE Brmosmenye 2]:60T1g OIK-1.1,
CI./ICTeJI-:/IbI b 6 12 4.9 AIOMAILHETO C aqg OMaIJ..IHCFO OIIK-1.2,
’ 3aganus Ne 7. flata 1 OIIK-1.3
3aganus Ne 7.
CaMocCTOsTENBHOE
TecrupoBanue.
U3y4YCHUE
y4eOHO
JIUTEPATYPHI.
Odopmienne
OTYETA 10
2.4 TTonumepsl. 4 6 1 P ) paTop OIIK-1.2,
CaMocrosTensHoe paboTsl.
OIIK-1.3
H3y4YeHHE TectupoBanwue.
yueOHO
JIUTEPaTypPhIL.
HWroro no pazaeny 18 36 15,1
Hroro 3a cemectp 18 36 15,1 DK3aMeH




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




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

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

Jlexuu mpoxXoAAaT Kak B MH(POpPMaIIMOHHON (opMe, TJIe UMEET MECTO
MOCJIeIOBATEIbHOE U3JIOKEHHE MaTepHalia B JUCIUILTMHAPHON JIOTHKE, OCYILECTBIIIEMOE
MIPEUMYIIECTBEHHO BepOAIbHBIMU CPEACTBaMU, TaK U B (popMme JieKuuit-6ece1bl WiIn Juanora
C ayAUTOPUEM, JIEKLIUIN C MPUMEHEHUEM DJIIEMEHTOB «MO3TOBOM aTaKW», JIEKIUI-
KOHCYJIbTAIIMH, TJIe TEOPETHUECKUI MaTepuall 3apaHee BBIAACTCS CTyIeHTaM IS
CaMOCTOSITENILHOTO U3yUEHHUsI, ISl TIOJrOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JECKITHs
MPOXOHUT IO TUITY BOIPOCHI-OTBETHI-TUCKYCCHSI.

B nexmum MOTyT HCIIONIB30BaTHCS AIEMEHTHI MPOOIeMHOT0 n3oxeHus. [Ipodiemuas
JIKIMS] HAYMHACTCS C BOIIPOCOB, C IIOCTAHOBKHU MPOOJIEMBI, KOTOPYIO B X0JI€ M3JI0KEHUS
MaTepHaia HeoOXO0JMMO peImnTh. Takas JIEKIUs MPeICTaBIsAeT co00il 3ausTHE,
Mpe/roiararoiiee HHUIUHUPOBAHHOE MTPETIOIaBaTeNIeM MPUBICYCHNE AYAUTOPUH K PELICHUIO
KpYIHOW Hay4HOH Mpo0JieMbl, paCKpbIBA€T BO3MOKHBIE ITYTH €€ PEelIeHUs, T0KA3bIBAET
TEOPETUYECKYIO U MPAKTHUUECKYI0 3HAYMMOCTb JOCTHKeHui. Ha nmpoGieMHoM ekuun HoBoe
3HaHUE BBOAMTCS KaK HEM3BECTHOE Ul CTyAEeHTOB. [lonydenHas uHpopmaius ycBauBaercs
KaK JJMYHOCTHOE OTKPBITHE €111e HE U3BECTHOTO ISl ce0sl 3HAHMSL.

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

JIeKIIMOHHBIN MaTepual 3aKperuisieTcst B Xo/ie J1a00opaTOpHbIX paboT, B X0/ KOTOPBIX
yueOHast paboTa MPOBOAUTCS C pealbHBIMM XMMUYECKMMH BeriecTBaMu. Ha mabopaTopHbIx
paboTax BBIIOJIHIIOTCS IPYIIOBBIE UM UHIAUBHIyaTbHbIE 3aJaHUsI 10 TPOHIEHHON TeMe.
ITpoBenenue nabopaTopHbIX pabOT HEOOXOAMMO NpEABAPATh HHCTPYKTAKEM IO IpaBUIIaM
6e3omacHoil paboThl B XUMHUYECKOH J1abopaTopuu. OCHOBHBIM YCJIOBHUEM JIOITYCKa CTY/IEHTOB
K J1abopaTopHOii paboTe sABiIsgeTCS X 00s13aTeNbHAast OJIrOTOBKA K HEll ¢ COCTaBIEHUEM
TeopeTHYeCcKoro BBeeHus. [Ipu npoBeeHnn 1ab0paTOPHBIX 3aHATUH HCIIOIb3YETCS METOA
KOHTEKCTHOT0 00yUeHHMsI, KOTOPbIil T03BOJISIET YCBOUTH MaTepUall IyTeM BBISBICHHUS CBS3EH
MEXy KOHKPETHBIM 3HAaHHEM U ero nmpuMeHeHueM. Kpome toro, nienecoodpa3Ho
HCIOJIb30BATh TEXHOJIOTHIO KOJUIEKTUBHOTO B3aUMOOOyUYeHHs (TapHYI0 paboTy) TpeX BUIOB:
cTaTH4ecKkas napa, TMHaMHu4ecKas napa, BapuallMoHHasl apa; COBMEIIas €€ ¢ TEXHOJIOTHeH
MOJIyJIbHOTO 00y4eHHUs. BBIMOTHUB 3KCIIEPUMEHT, 00yUaromuiicss GopMyIHpyOT
0000111€eHHbIE BBIBO/IBI 110 CEPUHU OTIBITOB, UCIIOJIB3Ys IPUEMBI AHAJIOTUN U CPABHEHMS.

CamocrosTenbHas padoTa CTyIEHTOB SBJISIETCS OAHUM U3 Hanbosee 3(h(HeKTUBHBIX
CpEeACTB Pa3BUTHS NOTPEOHOCTH K OyayIieMy camoobpazoBanuto. CamocTosaTenbHas paboTta
CTY/IEHTOB BKJIIOYAET B ce0si caMmble pa3HOOOpa3HbIe (POpPMBI yUeOHOH 1A TeNbHOCTH:
BBINOJIHEHUE JOMAIIHUX 33aJJaHUi, 3aBeplIeHrne 0(hOpMIIeHHUs J1JaOOPaTOPHBIX padoT,
MOJIFOTOBKA K MPAKTUKYMY, U3y4eHHE OCHOBHOT'O U JIOMIOJHUTEIBHOTO MaTepuaa 1o
y4eOHUKaM U MOCOOMSIM, YTEHHE U MpopaboTKa HayYyHOH JINTepaTyphl B OMOIHOTEKE,
HanucaHue pegepaToB U KypCOBBIX pabOT, MOArOTOBKA K KOJUIOKBUYMaM, 3a4€TaM, HTOTOBOH
aTTeCTallUH.

CamocrosTenbHas paboTa CTyI€HTOB JIOJKHA OBITh HalpaBiieHa Ha 3aKPETICHHS
TEOPETUYECKOI0 MaTepraia, 3J10KEHHOTOo MperoiaBaTesieM, Ha MpopaboTKy TeM,
OTBEJICHHBIX Ha CAMOCTOSTENIbHOE U3yUEHHE, Ha MTOJITOTOBKY K JIAOOPATOPHBIM 3aHATHSIM,
BBINOJIHEHUE JOMAIIHUX 33JaHUH U MOATOTOBKY K PYOKHOMY U 3aKIIOYUTEIbHOMY
KOHTpoJIt0. [TomrMo 3Toro, o6ydaromuecs NpeCTaBIsAOT Pe3yJIbTaThl CBOEH
CaMOCTOSATEIILHON PabOThI B BUIE TIPE3CHTAIUH.

CamocrosTenbHas paboTa CTyI€HTOB 110 AUCHUIUINHE « XMMHUs» BKIIIOYAET PELICHHE
3aJa4 ¥ BBITIOJHEHUE 3a/1aHUI PENpPOIyKTUBHOIO XapaKTepa 110 alrOpUTMY,
IIPEUI0KEHHOMY ITPEIo1aBaTeNeM.



[Tnan-rpaduk, nuTeparypa, MaTepuaiibl K JIGKIUSAM U J1a00OpaTOpHbIM paboTaM, TECThI
JUISL TEKYLIETO KOHTPOJIS, BOIIPOCHI [T UTOTOBOTO KOHTPOJISE BEUTOKEHBI JJISI CAMOCTOSTEIIbHON
paboTel oOydaromuxcsi Ha obpazoBatensHOM mnopTtane DPI'BOY BO «Marnutoropckuid
roCyZapCTBEHHBIN TeXHUYeCKU yHuBepcuteT uM. I'.11. HocoBay.

OOyuarouuiics MOKET MPOWUTH B JUCTAHLMOHHOW (popme oHnaiH-kypc «Kak xumus
OOBSICHSIET M U3MEHSIET OKPYKaroIuii Mup» Ha matdopme "OTkpbeiToe oOpa3oBanue'.

6 YueOHO-MeTOAMUYECKOE OOecTIeYeHHe CAMOCTOSITeIbHOM PadoThI 00yYal0IIUXCsl

[IpencrapieHo B npuioxeHuu 1.

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

8 YueOHo-MeTOAMYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITTUHBI

a) OcHoBHas JInTeparypa:

1. 3aiieB O. C.. Xumus : yueOoHuk mis By3oB / Oner Cepadumonuu 3aiiiie ; O. C.
3aiiieB. - 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 : yaeOHUK U1t By30B / FOpuii Anexcanaposuy Jlebenes, I'epman HukonaeBuy
®daneeB, Anekcanap Muxaitnosuu [onyOeB, Bamentnn Hukomaesnu [amosan ; 0. A.
Jlebenes, I'. H. ®aneeB, A. M. I'omy6eB, B. H. lllarmoBan ; mox oOme#t penakmueit . H.
daneeBa. - 2-¢ u3a. - Mocksa : Opaiit, 2024. - 431 c. - (Bwiciiee o6paszoBanue). - URL:

https://urait.ru/bcode/536017 (mara oOparreHus: 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. Hukonbckuii A. b. Xumus : ydeOHHUK U MPaKTHKYM JUIs By30B / Asekceil bopucosuy
Hukonbckuit, Aunpeit Bnagumuposud CyBopos ; A. b. Hukonsckuii, A. B. CyBopoB. - 2-¢ u3/.
- Mockaa : FOpaiit, 2024. - 507 c. - (Bsicuiee oopa3oBanue). - URL: https://urait.ru/bcode/536213
(matra  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. MapteHoBa T. B. Xumus : yueOHUK U IPpakTUKyM 11 By30B / Tarbsina BukropoBHa
MapteiHoBa, Muuna BukrtopoBHa ApramoHoBa, EBrenuit bopucosuu IT'ogynoB ; T. B.
MaprteinoBa, U. B. ApramonoBa, E.b.['ogyHoB ; mon obmieii pegakuueii T. B. MapThIHOBOH. -
2-e m3a. - MockBa : IOpaiit, 2024. - 368 c. - (Beicmiee oOpazoBanume). - URL:

https://urait.ru/bcode/536421 (mara oOpareHus: 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 nocooue / JI. I'. Konsima, JI. I'. Tapactok ; MI'TV. -
Maruutoropek : MI'TY, 2015. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ TuTyi1. 3KpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/1190 (maTa oOpaieHHS:
23.09.2024). - MakpooObekT. - TekcT : 3yeKTpoHHBIA. - CBeleHHs JOCTYIHBI TaKkKe Ha
CD-ROM.

4. Mensnuk, H. JI. PactBopsr : mpaktukym / H. JI. Mensauk, 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 (mata obparuenus: 23.09.2024).
- MakpooOBbeKT. - TeKcT : 3neKTpoHHBIN. - CBeaeHus qocTymHbBI Takxke Ha CD-ROM.

5. Mensuuk, H. JI. [lucnepcuslie cuctemsl : npaktuky™m / H. JI. Mensnuk, 3. P. MysinHa,
O. A. Mumypuna ; Marauroropckuii roc. rexuuueckuid yH-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 oOparlieHus:
23.09.2024). - MakpooObekT. - TekcT : 37eKTpoHHbIH. - CBeleHHs MOCTYIHBI TaKkXke Ha
CD-ROM.

6. Konsna, JI. I'. OkucnutensHO-BOCCTaHOBUTENIbHBIE peakiui. OCHOBBI AJIEKTPOXUMUH :
meroanueckue ykazanus / A. I'. Komsma, O. P. Mymmmna, E. B. Tapaciox ; MI'TVY. -
Marnuroropek : MI'TY, 2012. - 1 snekrpos. onT. auck (CD-ROM). - 3arn. ¢ TuTyn. 9KkpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/2086 (maTa oOpameHHS:
23.09.2024). - MakpooObekT. - TekcT : 37eKTpoHHbIH. - CBeleHHs MOCTYIHBI TaKkXke Ha
CD-ROM.

7. Mumrypuna, O. A. Xumudeckass kuHeTuka. COCTOSSHUE XMMHUYECKOIO PaBHOBECHS :
npaktukym / O. A. Mumypuna, 3. P. Mymnuna, O. B. Epmosa ; Marauroropckuii roc.
texHnueckud yH-T uM. ['. . Hocosa. - Maruuroropck : MI'TY um. I'. U. Hocoga, 2019. - 1
CD-ROM. - 3ar. c TUTYIL. JKpaHa. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20698 (ata oOparieHus:
23.09.2024). - MakpooObekT. - TekcT : ayeKkTpoHHbIA. - CBeleHHs JOCTYMHBI TaKke Ha
CD-ROM.

8. Koposun, H.B. O6mmas xumus: y4eO. s TEXHUYECKUX HaIpaB. U CIell.

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

9. Kpartkuit cipaBouHUK PU3HKO-XUMHYECKUX BemunH / cocT.: H. M. Bapon, A. M.
[Tonomapesa, A. A. PaBaens, 3. H. Tumodeera; mox pea. A. A. Papnens, A. M.

[Tonomapesoii. - 10-e uzn., ucnp. u gorm. - CII06. : UBan ®emopos, 2003. - 238 c. : ui. - ISBN
5-8194-0071-2. - TekcT: HEMOCPEACTBEHHBIH.
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B) MeToauuyecKkue yKazaHus:

1. Mumypuna, O.A. DHepreTrka XUuMHU4YECKHX IIPOLIECCOB: METOIUUECKUE 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'. Konsiga; MarHuToropckwii roc.
texHuueckuil yH-T uM. I'. . HocoBa. — Maruurtoropck : MI'TY um. I'. Y. Hocoga, 2023. —
18 c. — TekcT : HenmocpeACTBEHHBI.

3. Konsina, JI.I'. CkOpocTh XUMHUUYECKHUX PEAKLINA U XUMUYECKOE PABHOBECHE:!
Metoanyeckre ykazaHus K Ja00paTOpHBIM paboTaM MO AUCIUILTHHE «XUMUS» IS
00yJaromuxcs BCceX HAIpPaBJICHUH MMOATOTOBKY M CIIEIUATBHOCTEH BceX popM 0OyueHus /
JL.I'. Konsipga, E.B. Tapacrok; Marautoropckuii roc. rexunueckuii yu-T uM. I'. . HocoBa. —
Marnutoropck : MI'TY um. I'. 1. HocoBa, 2023. —8 ¢. — TekcT : HemocpeACTBEHHBIH.

4. Ponuonosa, H.1. Xumunyeckas KuHeTuka. XUMHUECKOE PaBHOBECHE:
METOAMYECKUE YKa3aHUs Il CAMOCTOSATEIbHOM pabOoThI 110 JUCLUIUIMHE «XUMUSD) JUIS
o0yyJaroIuxcs BceX HalpaBIeHUH MOATOTOBKY U CielHanbHOCTEN Bcex popM oOyueHus /
H.U. Pognonosa, A.Il. [lonomapeB; MarHUTOropckuii 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 «XUMHUSD IS 00yJaIOIIMXCsl BCeX HaIlPaBICHUI MOJTOTOBKU U
crnienuanbHocTelt Becex ¢popm oOyuenus / JI.B. Uynposa, T.M. KynukoBa; Marauroropckuit
roc. rexuuyeckuid yH-T uM. I'. 1. HocoBa. — Maruuroropck : MI'TY um. I'. 1. Hocosa,
2023. — 41 c. — Tekct : HemoCcpeACTBEHHBIH.

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

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

8. Konsana, JI.I'. OknucianTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH: METOIUYECKUE
yKa3aHHs K J1a00paTOpHOI paboTe N0 AUCHUIUINHE «XUMHUS» I 00yJaroIMXCs BCeX
HampaBJICHUH MOATOTOBKYU M CHelMaiIbHOCTEN 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 : HenmocpeACTBEHHBI.

9. Konsipa, JI.I'. OkucanTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU U DJIEKTPOXUMHUYECKUE
MIPOLIECCHI: METOINYECKas pa3paboTKa K CaMOCTOATEIbHOM paboTe sl 00yJaromuxcs mno
BCEM HalpaBJIEHUSIM IOJITOTOBKHU U CIIeNUaIbHOCTAM Beex popm oOyuenus / 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: METOANYECKHUE YKa3aHUA K
nabopaTopHoi paboTe Mo JUCHUILINHE «XUMHUSD 1715 00y4JaroUIMXcs M0 BCEM HaIlPaBJICHUAM
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 : HemoCpeICTBEHHBIN.

r) [Iporpammuoe odecnneuenue u UHTepHer-pecypcebi:

IIporpammuoe obecnevyenue

Haumenosanue o
o Ne norosopa Cpoxk neficTBUS JITULEH3UU

Mﬁﬂ?ggfgﬁg:)? Ne 135 ot 17.09.2007 GeccpoHo

7Zip CBOOOJHO pacHpoCTpaHsIeMoe SecopouHo
110
Bpayszep Yandex 1(:_}386();[1{0 PacHpoCTparieMoe 06eccpodHo
\?\Zirgg\:\?;t J-933-14 ot 17.07.2014 OeccpodHo
FAR Manager 1()_}3860,[[H0 pacnpoCcTpaHsieMoe GecepouHo
IIpodeccnonanbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIC CHCTEMBbI
HasBanue kypca CchlKa

DnekTpoHHbIe pecypebl oubmmorekn MI'TY nm. | https://host.megaprolib.net/MP0109/Web
I'.1.

Haunonansnas undopmarnmonHo-ananutuyeckas | URL:
cucreMa — Poccuiickuii wHmekc HaydHoro |https://elibrary.ru/project risc.asp
IIUTUPOBAHUS

9 MaTepuajbHO-TeXHHYeCKOe o0ecneyeHnue JUCHUIIMHBI (MOYJIs1)

MaTCpI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCHUIIIIMHBI BKIIFOYACT!:
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https://elibrary.ru/project_risc.asp

ayTUTOPUH: MYJIbTUMEIUHHBIC CPEICTBA XPAHEHUS, IEPEeIayll U MPEICTABICHUS
nHpopMaIuu.

2. Y4eOHble ayIUTOPUHU IJIs IPOBEICHUS JIaOOPATOPHBIX 3aHATHI, IPYIIIOBBIX U
WHUBUAYAIBHBIX KOHCYJIBTALUH, TEKYIIET0 KOHTPOJIS M MPOMEKYTOYHON aTTeCTalllu.
OcHarlieHue ayuTopuu: 000pyI0BaHKe ISl BHIIOJIHEHUS 1a00paTOPHBIX padoT,
XUMHYECKas Mocyja, peakTuBbl. Harnsgueie MaTepuanbl: TaOIUIbI, CXEMBbI, IJIAKaThI.

3. [TomereHus 11t CaMOCTOSATEIBLHOM paboThl 0O0ydaronuxcs. OcHalieHue
ayauropun: Ilepconanbusie KommnbroTepsl ¢ makerom MS Office, Chemcraft Windows,
BBIXOZIOM B IHTEpHET U C JOCTYIOM B AJIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTEIbHYIO
cpely YHHUBEpCUTETA.

4. ITomerienus Ui XpaHeHUs U MPOPUIAKTHUECKOTO OOCITY)KHBaHUs Y4eOHOTO
obopynoBanusi. OcHaienue ayauropun: CTennaxu, celdpl A7 XpaHeHus: y4eOHOTo
00opynoBaHus, THCTPYMEHTHI JIJIs1 peMOHTA J1a00paTOpHOTO 000py10BaHUS.



IIpuaoxenne 1
6. YueOHO-MeTOANYeCKOe o0ecnieyeHrne CaMOCTOsITeIbHOI padoThl 00y4yaromuxcst

CamocrosTenbHas paboTa oOyyaromuXcs MOJpA3JeNseTcss Ha ayJUTOPHYIO, KOTOpas
IPOMCXOIUT KaK BO BpeMsl JJaOOpaTOPHBIX 3aHATHUI, TaK U Ha IJAHOBBIX KOHCYJbTALUAX, U HA
BHEAYJIUTOPHYIO, TPOMCXOMSIIYI0 BO BpEMs IOATOTOBKM OOY4YarOUIMMHCS OTYETOB 11O
71a00paTOPHBIM 3aHATUSAM U IIPU BBIIOJIHEHUH JOMAIIHUX 33 JaHUH.

AymuTOopHas caMOCTOsATeNbHAs paboTa OOYUYaAIOUIMXCS MPEanoyiaracT IMPOXO0XKICHUE
TECTUPOBAHUSA 110 KAKAOMY pas3fely IUCUUIUIMHBL. TeCTbl BKIIOYAIOT TEOPETUYECKUE U
NPaKTUYECKHE 3a/laHus, OTBETHl Ha KOTOpBIE TPeOyIOT TIyOOKOro MOHMMAaHHUS H3Yy4EHHOTO
Mmarepuaia. MakcumaabHOE KOJIMYeCTBO OaJIOB B Kaxk1oi Teme Kypea — 10.

[Tepeuens mabopatopHbIX padoOT

JlaboparopHas pabota Nel «CBoiicTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHEHUI

JlaGopatopnast pabora Ne2 «OmpeznernieHre SHTAJIbIIMA PACTBOPEHUS] U DSHEPTUU
KPUCTAITMYECKON PELIETKN

JlabopaTtopnast pabota Ne3 «CKOpOCTh XUMHUUYECKHUX PEAKIIUI

JlaboparopHas pabota Ned «lIpuroroBieHue pacTBopa M YCTAaHOBJIEHHE €ro TOYHOM
KOHIICHTPAIIAN

Jlaboparopnas paboTa Ne5 «IneKTponuTUYECKas AUCCOIHAITHS

JlabopaTtopnast padota Ne 6 «['maposu3 conei»

Jlaboparopnas pabora Ne 7 «CMmemieHHMe HMOHHOTO paBHOBECHS B  pacTBOpe
MaJIOPACTBOPUMOTO SJIEKTPOITUTA»

JlaboparopHas paboTa Ne8 «KommiekcHbIE COSTMHEHUSD

Jla6opaTtopHnast pabota Ne9 «Kosiouabeie pacTBOPBI»

Jlaboparopuas pabota Nel0 «OrmnpeneneHrue ONTHIECKUX CBOMCTB KOJIIIOUIOBY

JlabGopaTtopHnast pabota Nel1 «OKHCIUTETEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUI

JlaboparopHas paboTa Nel2«DneKTpoXUMHUYECKUE TPOIIECCHI»

JlabopaTtopnast pabota Nel3 «Kopposust MeTaioBy»

JlaboparopHnas pabota Nel4 «neHTHUKAIIMS TOTUMEPOB)»

KoHTpoJsibHBIE BONPOCHI AJI51 3AIMUTHI J1a00paTOPHBIX padoT
«CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHNYECKUX COeIMHECHU I

. Uto Takoe okcuasl? Ux knaccudukamnms. Homenkmnarypa.

. Ilepeuncianre OCHOBHbIE XUMHUYECKHE CBONCTBA OKCHJIOB.

. Uto Takoe ocHoBanus? Ux knaccudukamnms. Homenkmarypa.

. IlepeuncianTe OCHOBHBIE XUMUYECKHE CBOMCTBA OCHOBAHUM.

. Uto Takoe kucnotsl? x knaccudukanus. Homenkiarypa.

. Ilepeunciaure OCHOBHbIE XUMHUYECKHE CBOMCTBA KHUCIIOT.

. Uto HazbiBatoT consmu. Ux knaccudukarus. Homenknarypa.

. [lepeuncianTe OCHOBHBIE XUMUYECKHE CBOMCTBA COJIEH.

.Kakas renernueckasi CBsI3b CYIIECTBYET MEXJIY KJIacCaMH HEOPraHUYECKUX
COeTMHECHMI?

O©OoOo~NOoO Ol WwWN -

«OmnpenesieHue IHTAJBIINY PACTBOPEHHUS M JHEPTUM KPUCTAIINYECKOH peleTKn»

1. OCHOBBI XUMHUYECKOH TEPMOIAWHAMHUKU: IMOHATUC CHUCTEMBbI, BUbI
CHUCTCM.



TepMmoauHaMUYecKue mapaMmeTpbl U GYHKIIUU COCTOSHHSI CHCTEMBI.
DHTaNBNUs 00pa30BaHUS BEIICCTBA.

TemtoBoit 3 PEeKT XUMUIECKON PEeaKITHH.

dakTophl, BIUSIOIIUE HA TEIIIOBOH A((HEKT XUMUIECKOH PEaKIIHH.
Cdopmynupyiite 3akon ['ecca.

Kakue crieicTBus BBITEKAIOT U3 3aKoHa [ ecca.

OHTponHs Kak QYHKIHS COCTOSIHUS CHCTEMBI.

Nk wN

«CKOPOCTL XUMHUYECCKHUX peakunifl»

Uro u3yyaer XUMHUYECKasi KUHETUKA?
Jaiite onpeneneHue CKOPOCTH TOMOT€HHOW U T€TePOreHHON peakiiuii.
Ot Kakux (paKTOPOB 3aBUCUT CKOPOCTb XMMUYECKOI peakimn?
JlaiiTe onpenenenue 3akoHa AeWCTBUS Macc.
Uto Ha3BIBAIOT KOHCTAHTON CKOPOCTU?
6. Ot xakux (HakTOpOB 3aBUCUT KOHCTaHTa cKopocTH? Cdopmynupyiite mpaBuio
Bant-T'odda.
7. Urto Ha3pIBalOT TemIieparypHbiM KodddunuentoM? Kakue OH MOXKET HMETh
3HaueHus?
8. [Touemy MoBbINIEHUE TEMIIEPATYPHl YBEINYMBAET CKOPOCTh PEAKIUU?

arwONE

«IIpuroroByieHUe PaCTBOPA U YCTAHOBJIEHHE €r0 TOYHOWH KOHIIEHTPAIUID)

1. [lepeuncnure OCHOBHBIE CHOCOOBI BBIPAXKEHHUS KOHLEHTpAIUU
pacTBOpOB.

2. Kak paccuutath MOJIIPHYIO KOHIEHTpAlMIO pacTBOpa, €ciu
M3BECTHA HKBUBAJICHTHAsI KOHIICHTPAIIUs?

3. Kak paccunTtaTh Maccy pacTBopa, €Clii M3BECTHAa MaccoBas J10Jis
PacTBOPEHHOTO BEILIECTBA B pACTBOPE U Macca BObI.

4. Yo Takoe SKBUBAJICHT BelllecTBa?

5. Kak paccunrtaTe MOJISIpHYIO Maccy SKBUBAJICHTa BellecTBa?

6. B kakux equHMIIaX U3MEPSIETCS TUTP PACTBOPEHHOTO BelecTBa?

((3J1€KTI)0JII/ITP[‘IGCK&H AUCCoHALIN )

Kakue BelecTBa Ha3bIBalOTCA JIEKTPOJIUTAMU?

UTo Takoe 3NeKTpoIuTHYECKast qucconnanus?

UTO Ha3bIBAIOT CTENEHBIO TUCCOIUALIMU JIEKTPOIUTA?

KaKI/Ie 3J'I€KTpOJ'II/ITI)I OTHOCATCA K CI/IJ'II)HBIM?

B kakom cnyuae peaknu HOHHOTO 0OMeHa MPOTEeKaloT HeoOpaTuMo?
KaKI/Ie BCIIIECCTBA B NTOHHBIX ypaBHeHI/IﬂX 3aIIUChIBAOT B UOHHOM BI/I)Ie?
Kak nuccounupyrotr aM(oTepHbIE SJIEKTPOTUTHI?

NoabkowhE

«I'mapoum3 coutein»

Yrto Takoe ruaponan3 coyen?

Kaxkue comu moasepraroTcs THAPOINU3Y?

Kaxk onpenenuts cpeny pactBopa conu?

Uto Takoe MHAUKATOPHI?

KonuyecTBeHHast xapakTEpUCTHKA THAPOIIN3A.
Kak paccuntarh KOHCTaHTY ruapoJin3a’?

ook owdE



7.

conu?

Kakue (akropbl BIMAIOT HAa CMEIEHHE PAaBHOBECHUS PEaKLUU T'MIPOJIN3a

[Ipu KaKuX yCIOBHSIX MOXHO YCHUIIUTh THAPOJIU3 COTU?
Kak M0>kHO 0CJ1abUTh TUAPOITH3?

«CMeme}me HOHHOI'0 PABHOBECUA B PAaCTBOPE MAJIOPACTBOPHUMOI0 3JICKTPOJIUTA»

SoukrwnE

UYro Takoe pacTBOPUMOCTD BEILECTBA?

Yro Takoe Mponu3BeIEeHNE PACTBOPUMOCTH?

Ot gero 3aBUCUT 00pa30BaHKE OCAJKA B PACTBOPAX JIEKTPOIUTOB?

ITpu KaKuX yCIIOBUSAX MOXHO PaCTBOPUTH OCaT0K?

UYro Takoe npousBeaeHne HaKTHIECKUX KOHIICHTPALUN?

Kak ¢ TOukm 3peHus CMEIIeHHs HMOHHOIO pAaBHOBECHS B pacTBOpe

MaJIOPACTBOPUMOTO JIEKTPOIUTA OOBSICHUTH BO3MOKHOCTh PACTBOPEHUS OCaiKka?

LCoNoOARWNE NoakowhE

HBoo~NooO AWM E

0.

«KoMIiekcHbIe coeTHHEHUS

Urto Takoe KOMITJIEKCHBIE COEIMHEHUS?

Knaccugukaius KOMIUIEKCHBIX COEAMHEHHH.

IIpuBenuTe peakuys MOIy4EHUsI KOMIUIEKCHBIX COCITMHEHUM.

Kakue noHbl MOTYT OBITh KOMILIEKCOOOpa30BaTeIsIMU?

Kak nuccounupyror B pacTBOpe KOMILIEKCHBIE COEAMHEHUS?

YTo Takoe KOHCTaHTa HECTOMKOCTU KOMIUIEKCHOTO COEUHEHUS?

Uro xapakTepu3yeT KOHCTaHTa HECTOMKOCTU KOMIIEKCHOTO COEAMHEHUS?

«I[ncnepcnme CUCTEMBD)

Jaiite onpenenenne aucnepcHon cuctemsl. [IpuBenure npumepsl.
Knaccudukanus JucriepcHbIX CUCTEM.

Crioco0bI nostyueHust KOJIOUTHBIX PACTBOPOB.

CtpoeHure KOITOUTHBIX YaCTHL.

Y CTOMUNBOCTD KOJUIOUAHBIX CUCTEM.

Koarynsnus koymonmos.

Koarynsauust KoJUIOuIHBIX paCTBOPOB JIEKTPOIUTAMH.

[TpaBumno llyneue — 'apau. Koarynupytromas crnocoOHOCTb.
B3aumnas xoarynsanus.

«Onpenenelme ONTHYECKUX CBOMCTB KOJJIOHI0B

Yro Takoe HaHOTEXHOJIOTUs?

KakoBbI nepcrieKTUBbI IPUMEHEHUSI HAHOTEXHOIOT UM ?

JInist Kakux Lesnel UCTosIb3yI0T HaHoYacTuI cepedpa?

Kakne meToasl momyyeHus HaHodacTul, Bam u3BecTHbI?

B 1yem ocoOeHHOCTH MoNTyyeHre HaHOYaCTHI] cepedpa MeTo1oM (oTosn3a’?
Kakue MeTopl HCTIONB3YIOT JIJISl OLIEHKH Pa3MEPOB YaCTHUIL B 301X 7

Yro Takoe onTuyeckas IIoTHOCTH? Ha kakoM mpubope ee onpenenstor?
Kaxoit MmeTo1 mory4eHust YaCTHI] KCTIOJB30BaH B JIA0OpaTopHO padboTte?
Jl1 yero BBOAAT BOCCTAHOBUTENH IIPU CUHTE3€ YacTULL?

3adem 30J1b 00pabaTHIBAIOT PACTBOPOM THAPOKCHIAa aMMOHUS?

Kak onieHuBaeTcs arperaTuBHasl yCTOMYNBOCTh 30J1€1?



«OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIun»

Kakue peakiiny Ha3bIBalOT OKKCIUTEIIBHO-BOCCTAHOBUTEIbHBIME?
I’ITO Ha3bIBAKOT OKUCJICHUEM U BOCCTaHOBJIeHI/IeM?
UTo Ha3BIBAIOT OKMCIIMTEIEM U BOCCTAHOBUTEIEM?
Ha30BI/ITe BCIICCTBA, U3BCCTHBLIC KaK CHJIBHBIC OKHUCJINUTCIIN.
Hasosure BelecTBa, M3BECTHLIE KAK CHIIBHBIE BOCCTAHOBHUTEIIH.
Kakue peakiiuy OTHOCSTCS K peakiusM JUCTIPOTIOPIIHOHUPOBAHUS?
Kakue peakiuu OTHOCATCS K BHYTPHUMOJICKYJISIPHOMY OKHMCICHHUIO -
BOCCTaHOBJICHHIO?
8. Kakue peakiuu OTHOCATCA K MEKMOJICKYJIIPHOMY OKHCIICHHIO -
BOCCTaHOBJICHHIO?

NoakowhE

«3.]'ICKTPOXI/IMI/I‘ICCKHC nmpouecconn>

1. DNEKTPOXUMHUYECKHE CUCTEMBI. Knaccudukamus
JIEKTPOXUMHUYECKHX IPOLIECCOB.

2. ["anbBanmveckuii anemeHT Janusns — SkoOwu.

3. DNEeKTPOABIIKYILAS CUJIa TAJIbBAHUYECKOTO JIEMEHTA.

4. W3mepeHue 3NEKTPOAHBIX MNOTEHLUMATOB. Psn  cTaHAapTHBIX
NEKTPOJHBIX MOTeHUuanoB. CBoMcTBa METaJUIOB B COOTBETCTBUM C HX
IIOJIO’KEHUEM B PSIly HANPSHKEHUH.

5. Ypasuenue HepHcra.

6. ONEeKTpoau3 paciylaBOB M pacTBOpoB. KarTonHble M aHOAHbBIE
IIPOLIECCHI.

1. O0benuHenHbIl 3akoH Papazes. Beixoa mo Toky.

«Koppo3us merajiioB»

1. Yo Takoe koppo3usi?

2. Kakue Buabl KOPpO3UHN BaM U3BECTHBI?

3. DIeKTpoXuMHUYecKass KOppOo3Hs. AHOTHOE OKHCICHHE MeTaula ¥ KaTOJHOE
BOCCTAHOBJICHHE OKUCIIUTEIIS.

4. Tlepeuncnure crioCOOBI 3aTUTHI METAJIJIOB OT KOPPO3HUH.

5. [Touemy Bo3pocia CKOPOCTh BBIAEIEHHUS BOIOPO/IA MPHU 100ABIEHUHU CONU?

6. CpaBHHTE pe3yabTaThl OINBITOB MO KOPPO3WHU MPHU KOHTAKTE Keje3a M IUHKA, U
JKeJe3a U MEIHOM NMPOBOJIOKH B JUCTHJUIMPOBAHHOM M «MOpCKoi» Boje. ['me mponecc
MIPOTEKAET ObICTPEE U YeM BBl 3TO 00BACHUTE?

«AnenTupuranms moJauMepoB»

Yto Ha3bIBAIOT MOJIMMEPAMH U OJIUTOMEpPaMU?

[To kakuM pU3HAKaM KIaCCUPUIUPYIOTCS TTOTUMEPHI?

N3 kakux coeAMHEHUI MOIy4aroT NOJUMEPHI?

B pe3ynprare Kakux peakuui MO>KHO MOJTYYUTh ITOJIUMEPHI?
[TpuBenuTe mpUMepsl peakiiil MOTMMEpPU3aluU U MOJTUKOH ICHCAIINH.
Kakumu MetonamMu MOXKHO UASHTU(DUIUPOBATH OJTMMEPHI?

B ueM cyTh nepBUYHON WAECHTU(DUKAIIUN TTOJIUMEPOB?

I'ie npuMeHsI0TCS oIUMeEpbI?

NGO~ wWNE

BapuaHTbl JOMalIHUX 3aJaHUI AJI51 BHEAYIUTOPHOU CAMOCTOATEILHON PadoThI



00y4yaIuxcs Mo TeMam

Jlomamuee 3aganue Ne 1
1o TeMe: «XUMHYECKAsI TEPMOTUHAMHUKA»

3amaua Nel
Hns peakuun CHy ) + CO; () = 2 CO () + 2 Hp ) onpenenure BO3MOKHOE HAIIPABICHUE

CaMOIIPOM3BOJILHOIO TEYEHHUS PEAaKLMU IIPU CTAHAAPTHBIX YCIOBUAX M Hpu Temmeparype T =
927 °C, ecin TeroBoi 5 (BeKT Peakiuy 10 3aJaHHON TEMITEPaTyphl HE H3MEHHTCS. YKaKHTE: a)
BBIJICJIAETCS] WJIM TOTJIOLIAETCS SHEPIUs B XO0Jl€ peakuuy; 0) NpUYMHY HalJEHHOTO MU3MEHEHUs
sHTponuu. Paccunraiite Temneparypy Hadajaa peakLuu.

3agaua No2

Berauciure temnosoit apdekr peakuuu: CaCy ) + 2 HoOyy = Ca(OH)2 ) + CoHa (),
HOJIb3YSACh CTaHAAPTHBIMU TEIUIOTaMU 00pa30BaHUs pearupyromux BemecTB. CKONIbKO TEIIOThI
BBIJICIIUTCS WJIH TTOTJIOTUTCS Tpu oOpazoBanmu 2,24 1 CoHy?

3amaga Ne3

[To TepMOXUMHYECKUM YPAaBHEHUSIM PAaCCUUTANTE TEIUIOBOU YPPEKT peaKIiu:
Hyy + COzq)=CO () + H2 Oy TepmoXxumMHuuecKue ypaBHEHHUS:

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

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

Jlomamnee 3aganue No 2
mo TeMe «XUMHUYECKAsA KHHEeTHKA»

3amaua Nel
Peaxumsa nporekaer no ypasaenuto: O; i +2 CO y =2 CO3 (), HayanbHble KOHLEHTpaLUK

pearupyromux BemecTB paBHbl: [O2] = 1,2 monb/i, [CO]= 0,8 Moab/1. Bo CKOIBKO pa3 M3BMEHHUTCS
CKOPOCTB NpsAMOM peakiuu, koraa npopearupyetr 30% CO? Bo ckoibKko pa3 U3MEHSTCSI CKOPOCTH
IPUMOM ¥ 00paTHOM peakuy, €CIu YBEIUUUTh AaBJIEHUE B CHCTEME B JiBa paza?

3agaua No2

[Ipu remnieparype 40 °c HEKOTOPOE KOJIMYECTBO BEILIECTBA BCTYIMAET B peakuuio 3a 20MUH.
PaccuuraiiTe Bpems, mpu KOTOPOM 3TO € KOJMYECTBO BEUIECTBA BCTYNHUT B PEAKLHUIO TMPHU
temneparype 200 °C, ecim TEeMIEpaTypHbIil KO3 (PUIMEHT ckopocTH peakuuu paBeH 2. Bo
CKOJIBKO pa3 U3MEHUTCS IPHU 3TOM CKOPOCTh PEaKInu?

3azmaga Ne3

Haiinurte HavanpHble KOHILIEHTPALIMM MCXOJHBIX BEUIECTB M KOHCTAHTY pPaBHOBECHUS
peaKInu:
Fe (7 + H2O ) = FeO ) + Hy (), €ciin paBHOBECHBIE KOHLUEHTPALMK PEArMPYIOIIUX BELIECTB
paBubl: [HoO]=0,3momw/1, [Hy] = 0,4 Mo/,

3agaua Ned

Hus peakimonnon cucremsl: CO ) + HoO () = CO2 v + Ho () HavanbHBIE KOHIIEHTPALUU
pasubl: [H20] = 0,5 mone/n, [CO] = 0,6 Monb/n. Onpenennure KOHIEHTPAIMK BCEX BEIECTB B
MOMEHT PaBHOBECHS, €CIM KOHCTaHTa paBHOBECHUs paBHa 1,45.

3amaua NeS

Bripasurte uepe3 KOHIIEHTpAIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICNYIOIMINUX PEAKITHMN:

Nz(r) +3 Hz(l—) =2 NH3(1-)’ AH = -92,2 KI[)K;
COz(r) +C (r) = 2 CO(F), AH = +160,5 KZI)K;
CO(I—) + HzO(l—) =CO, () + H2(r), AH=-411

KJIK.

VKaxuTe HanpaBlICHHE CMEIICHHS XUMHUYECKOTO PaBHOBECHS 3THUX peaklUuil: a) mnpu
MOHIKEHUU TEMIIEpaTyphl, €Clid JIaBJICHHE MOCTOSHHO; O) MpU TMOBBIIICHUU NaBJICHUS, €CIU
TeMIiepaTypa MOCTOsIHHA.



Jlomamnee 3aganue Ne 3
no teme «PactBopbn»

3azaga Nel

B xakom o6weme Boubl cieayer pactBopuTh 135 r SnCly mist momydenuss 3 M pacTBopa
xsopuaa onosa (II) ¢ mmornocteio p=1,405 r/Mn? J{71s1 IPUTOTOBICHHOTO PACTBOPA PACCUUTATh:
a) maccoByro 1010 SnCly; 6) MOISIPHYIO KOHIIEHTPAIMIO YKBUBAJICHTA; B) MOJISTILHOCTH; T') TUTP;
1) MostbHYIO f05t0 SnCly.

3agaua No2

Ckombko mn 15%-ro pactBopa Nap,COjz mmorHocTthio 1,16 r/em® norpedyeTcst I
npuroroBieHus 120 mu 0,45 M pactBopa Nay,CO3?

3azmaga Ne3

3aKOHYUTh MOJIEKYJISPHBIE M HAMUCATh COKpAIllEHHbIE HOHHBIE YpPAaBHEHUS pEaKIIHii
B3aMMOJICHCTBHS CIIEIYIONINX BEIICCTB:

HBr + NaOH —
Fex(SO4)3 + KOH —
Sb(OH)3 + H,S0, —

AgNO;3; + H,S —
MgClz + (NH4)2C204 -
Sb(OH)s + NaOH —>

3asaya Ne4.
Beruucnuts pH 0,05 M pacTtBopa cepHOM KUCTOTHI.

3asaga NeS.

Kakne wu3 ciemyromux coneil momasepratorcest ruapoinsy: NapSOs, Cu(NOs),, KBr?
CocTaBUTh MOHHBIE U MOJICKYJISIDHBIE YpaBHEHHUS THIPOJIM3a COOTBETCTBYIOIIMX coiieh. Kakoe
sHaueHue pH (>7, <7) UMEIOT pacTBOPHI ATHX COJICH?

3amaua No6.

Haiitu npoussenenue pacrsopumoctu PbCly, eciim B 200 mn Boasl pactBopsiercs 2,17
3TOrO COETMHEHUSI.

Jlomaimnee 3aganue No 4
1o teme «JlucnepcHpie CHCTEMbD»

3agava 1
3071b MOJIyYEH MyTEM CMEUIMBaHUs pacTBopa A u pactBopa B. Onpenenute 3apsia yactuil

MOJIYYCHHOI'O 30JId U HAIMUIIINUTC (l)OpMy.]'Iy €ro MUICJIIEBI.

PactBop | Va, C, PactBop Vg, C,
Bap. Soms A MII MOJIB/TT B MII MOJIB/TT
1 PbSO, Pb(NO3), | 20 0,001 1. K550, 10 0,04 M
3agaua Ne2

Hanummre dopmyny Munemisl 305, MOIYYEHHOIO MPH MOCTENEHHOM MNPHJIMBAHUU K
BOJIHOMY PacTBOPY NEPBOW COJMH, B3SATOW B M3OBITKE, Pa30aBIEHHOTO pacTBOpa BTOPOW COIH.
VkaxuTe 3HaK 3apsaa KOJUIOMTHOW dYacThilbl. Kakoil W3 SJEKTPOJIMTOB SBISIETCS HamOoJiee
SKOHOMUYHBIM KOAryJsiTOpoOM 3TOTO 30717

Bap. | PactBop 1 | PactBop 2 Koarymsrop
1 AgNO; Kl NH4CI; K;SO4; FeClg
3azmaga Ne3

BbruuciuTh mopor KoaryJsiuu pacTBopa cynbdara Hatpus, eciu qobasnenue 0,003 1 0,1 .
Na SO, Be3biBaeT koaryssiuto 0,015 i1 30557



JloMmalHee 3aaanue Ne 5
o TeMe «OKHCJINTEIbHO-BOCCTAHOBHUTEIbHBIE MPOLECCHI»

3amaua Nel
[TonGepure KOIPGUIUEHTH B YPABHCHUSX OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX PEAKIIHIA.

VYKaxuTe TUN KaKI0H peakiuu.
HJ + HsPO, — J, + H3PO; + H,O
HNO, — HNO; + NO + H,0
H[AUC|4] + H,O, + NaOH — Au +NaCl +0, + H,O
NH4sReO, +H, — Re + NH; + H)O
KBrO —- O, + KBr

3amaua Ne2
CocraBbTe  ypaBHCHHS  OKHCIIMTEIBHO-BOCCTAHOBHTEIBHON  peakuuu.  MeroaoMm

3JEKTPOHHOrO Gananca noadoepute KodQPUIMEHTL. YKAKUTE OKUCIUTEND U BOCCTAHOBUTEb.
KMnO4 + NaNO, + H,0 —
NaCrO, + H,O, + NaOH —
Bi(OH); + NaS,03+ NaOH —
Bi,0O; + C —
Mg + HNO3 (pa36) —

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

[Tonp3ysick  TaOuuIEel  CTaHOAPTHBIX  OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  MOTEHIMAJIOB,
COCTaBbTE YpaBHEHHE BO3MOXKHOM peakiuu B ykazanHou cpene (HNOj). Paccuuraiite 3naueHue
AIIEKTPOIBIKYILEH CHUIIBI pEaKInu.

JlomamHee 3aaanue Ne 6
1o TeMe «JIEKTPOXMMHYECKHE CUCTEMbI»

3amaua Nel
CocTaBbTe 3IEKTPOHHO-UOHHBIE YPAaBHEHHUS AJIEKTPOJHBIX MPOLIECCOB M MOJIEKYISPHOE

ypaBHEHHE TOKOOOpa3yIoUlel peakluu, NpoTeKaroled Mpu padoTe rajJbBaHUYECKOrO AJIEMEHTa
Co/Co(NO3), // Al(NO3)s/Al. Paccuntaiite DJIC (E) raapbBaHHYECKOro »3JIEMEHTa TPH
CTaH/IapPTHBIX YCIOBUSX.

[IpuHsAB noTeHMaN aHOJa paBHBIM CTaHJAPTHOMY 3HAYEHUIO, PACCUUTANTE KOHLIEHTPALIMIO
KaTHOHOB MeTajyla B KaTOJHOM pacTBope, npu Kotopodl OJIC raapBaHMYECKOro 3JIEMEHTa
ymenbintes Ha 0,02B.

3agauga No2

[IpuBenure cXeMbl 2JIEKTPOJHBIX IPOIECCOB M MOJIEKYJSIPHBIE YpPaBHEHUS PpEaKLUH,
MPOTEKAIOIIUX MPU AMEKTPOXUMHUUYECKOI Koppo3uu raigsBaHonapsl Co/Ni: a) B Kucioi cpene; 0)
BO BJIAYKHOM BO3JyXe€.

Ompenenure yObUTh MacChl aHO/IA TIPU KOPPO3HUH B KUCIION cpee 3a 20 MUH, €CITH CKOPOCTh
Koppo3uu coctaBuia 0,01 r/4.

3amauda Ne3

CocTaBbTe 3JIEKTPOHHO-UOHHBIE YPaBHEHUS 3JIEKTPOIHBIX MPOLIECCOB (aHOJ MHEPTHBIN) U
MOJIEKYJISIPHOE YPaBHEHHE PEAKIMH, POUCXOIALIEH NP 3JIEKTPOIIU3E:

a) pacrutaBa NaOH;

0) pactBopa CoSOy,

Brruucnure GakTHueckoe KOIUYeCTBO METalljIa, MOJyYeHHOTO Ha KaTo/1e MPU JIEKTPOIIH3e
Co(NO3),, eciu 37eKTPOIH3 MPOBOAMIM B TedeHuH 1 4. Bbixo MeTasuia mo Toky coctaBui 85%.



VKaXuTe BO3MOXKHBIC NpUYUHBI YMCHBIICHUSA BbIXOda MCTAJIa II0 CpPAaBHCHHUIO C
PpaC4YCTHBIM.

BapI/IaHTbI TEMATHYE€CKHUX TECTOBbIX 3anaﬂm“4 AJISl TEKYIIEro KOHTPOJIs
Hepnozmqeacaﬂ CUCTEMA B CTPOCHHUE aTOMA

B Tecrax no teme «llepuoanyeckas cucreMa U CTPOEHUE aTOMa» COJEPIKUTCS AECATh
BOIIPOCOB, KOTOPbIE OLIEHUBAIOTCS B 1 Oai.

Tecr 1

1. Ywmcno HEHTPOHOB B szipe paBHO: (BriOepuTe 0uH OTBET:)
1. ynciy 35eKTpOHOB
2. CyMMe 4Hciia IPOTOHOB U AJIEKTPOHOB
3. pa3HOCTH OTHOCHUTEIBHOW aTOMHOW MacChl M YHCJIa MMPOTOHOB B SIIPE
4. IOpsIAKOBOMY HOMEpY
2. B cocraB atomHOrO0 sifjpa BXoaAt: (BeiOepute 01MH OTBET:)
1. 57eKTpOHBI U IPOTOHBI
2. HEUTPOHBI M AIEKTPOHBI

3. HEUTPOHBI U MPOTOHBI

4.MPOTOHBI, HEUTPOHBI U SJTEKTPOHEI

3. B KkakoMm psay XUMHUECKHUE 3JIE€MEHTBI PACIOI0KEHbI B TOPAIKE BO3pACTaHUS UX
aTOMHBIX paanycoB? (Beibepute oquH OTBET:)

1.B,Si,N

2.N,B,C

3.N, P, As

4. Na, Mg, K

4.  OKOHYAHWME HEKTPOHHOH POPMYIIHI ...55°5p°. YKakuTe MONOKEHHE HIIEMEHTA B
NEPUOINIECKOM CUCTEME: TIEpHO/I, TPYIIITY, TOATPYIITY, Ha30BHUTE 3eMeHT. (Bribepure
OJIMH OTBET:)

1. 5 nepuopn, 5 rpynna, no6oyHasi NOATPyIIa, TEILIYP

2. 5 mepuoJ, 5 rpynmna, riaaBHas HOATrpymmna, cypbma

3. 5 mepuogn, 5 rpynna, mnoO0o4Hast MOArpymna, HHOOUi

5. DnextpoHHas GopMmyIa aToMa IMHKA B BO30YKIEHHOM cocTosiHMU: (BbiOepute
OJIUH OTBET:)
. 1s%25%2p°35%3p%453d'%4p*
. 15%25%2p°35%3p°45%3d"°
. 1s%2522p°3s%3p°45°3d°4p*
Yemy paBHO 3HaU€HHUE TJIABHOTO KBAaHTOBOTO ymcia? (BeiOepute ouH OTBET:)
. YHCITy IPOTOHOB
. 9HCITY JIEKTPOHOB
. YMCITy aTOMHBIX opOuTanei
. YMCITY IOYPOBHEMN

7. B xakom coenuHeHnu N nMeeT HaUMEHBIIYIO CTeneHb okucienus? (Boibepure
OJIMH OTBET:)

1. NH3

2. N,O

3. KNO,

4. HNO3

8. B psaay okcunoB Na20— MgO— SO2 cBoiicTBa u3menstorcs ot: (Boibepure
OJIMH OTBET:)

1. OCHOBHBIX K KUCIIOTHBIM

DOWONROWN R



2. KUCIIOTHBIX K aM(OTEpHBIM
3. aM(oTepHBIX K OCHOBHBIM
4. KHCIIOTHBIX K OCHOBHBIM
9. B arome ¢ocdopa uucio 3IEeKTPOHHBIX CI0eB paBHO: (BbiOepuTe oauH OTBET:)
1.3
2.4
3.2
4.5
10. Kakas opburans umeer chepudeckyro hopmy? (Beibepure onuH OTBET:)
1.f

2.d
3.p
4.s
XumMuveckasi TePpMOTAHAMHUKA

B Tecrax mo Teme «XuMHuUYECKas TEPMOIMHAMUKAY: IIEPBBIC IIECTh 3aIaHUI OI[CHUBAIOTCS B
0,5 6amia, cenbMoe — B 1 0ailI, a BOCEMOE, IEBITOE U IECATOE 3aIaHusd — B 2 Oaia.

Tect Ne 1

1. Ilpu paccMOTpeHHH XUMUYECKON PEAKIUH cucmema 03HadaeT:
a) MCXOJHbBIC peareHThl
0) NPOAYKTHI XUMHUYECKOW peaKuu
B) PEaKLMOHHBINA COCY]
I') HCXOIHBIE PEareHThl U MPOAYKTHI PEaKIIUU
2. TlepBblif 3aK0H (MepBOE HAYaNI0) TEPMOJIUHAMUKHY MaTEMAaTHUECKU 3aIIMChIBACTCS TaK:
a) PV =vuRT B) K= Agyp (- EA/RT)
0) K=R/Nj r) AU= Q-W
3. B sKk30TepMuUecKoil peakium:
a) SHTAJIBIMS PEaKIIMOHHOM cucTeMbl noBeiaercs (AH > 0)
0) TertoBoil 3P ekt peakiuu orpunatencH (Q< 0)
B) SHTAJIBIIUS PEaKIMOHHON crcTeMbl yMeHbIaeTcs (AH< 0)
T') AaBJIEHHE PEAKIIMOHHON CHCTEMBI ITOBBIIIACTCS
4. CrangapTHbIE TEIUIOBbIE AP PEKTH MPUHATO 0003HAYATE!

a) AUcr B) Q 10132
6) AHozgg F) AHct
5. Kaxkue u3 npuBeIeHHBIX PEAKIHM SBISIOTCS SHIOTEPMUUECKUMU?
a) 1/2 Np+ 3/2 Hy= NH3; , AH = — 46 K]I>/monb
6) Ho+4/20,=H,0, AH = 242 K]Ix/monb
B) 1/2 No+ 1/2 0,=NO , AH =90 K]I>x/momb
r) 1/2Hy+ 1/2 1,=HI, AH = 26 K]I>x/momb

6. Kakas u3 HanuMcaHHBIX HWXKE PEaKIMi OTBEYaeT TEIuIoTe oOpa3oBaHMs okcua a3ota (|| ) B
CTaHJAPTHBIX YCIOBHSAX?
a) 1/2 N+ O=NO B) 1/2N,+1/2 0, =NO
6) N+ 1/20,=NO r) NHs+ 520, =2NO+3H,0
7. Tlpu BoccranoBnenuu 16r okcuaa menu( || ) Mo peakuuu :
CuO w T C (rpadmr) = Cu w T Co (r), TOTJIOTHUIIOCH 22 xJI>K TETIOTHI.
OHTanenus o0pazoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735



8. Hua peakuuu NiO (o + C (pagur) = Ni (9 + CO (). Onpenennute BO3MOKHOE HalpapiIcHHE
CaMOIIPOM3BOJIBHOIO TEUEHHs PEaKLUM HPH CTaHAApPTHBIX YCIOBHAX M IPH TEMIEpaType
627°C.

BemtectBo AH®9s  (KJIx/Momn) S%9s  (x/mMonp*K)
NiO -239,7 38
C (rpadur) 0 5174
Ni 0 29,9
CO -110,5 197,4

B orBere ykaxuTe 3HaueHWs OHHeprum [ mOOCa TpH CTaHZAPTHBIX YCIOBUSX, IPH
temneparype 627°C u Temneparypy Hayajla peakuuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak uzmeHsercs SHTPONHUs IPU Pa3NI0KEHUU KapOoHaTa KalbLus?
a) yBEITMYNBACTCS B) HE YMEHBIIIACTCS
0) yMeHbIlIaeTCs I') HE 3HAIO
10. lanHas peaknus:
2KCl0O; (TB) —2KCl (TB)+302 ) AH<O
MOYKET CaMOITPOU3BOJIEHO MIPOTEKATh
a) B IPSIMOM HaIlpaBJICHUU B) HE MOXXET MIPOTEKATh
0) B 00paTHOM HalpaBJIEHUU I') HE 3HaI0

XuMnueckass KHHETHKA
B Tectax mo teme «XuMHUYECKash KHHETHKA»: MIEPBOE, BTOPOE, TPEThE, YETBEPTOEC U IMATOC
3amanus orenuBaroTes B 0,5 6aja; 1mecToe, cebMOE, BOCBMOE, JE€BIATOE U AecsiToe — B 1 0aim, a
OJMHHA/IATOE — B 2,5 Oayuia.

Teer Ne 1

1. Paznen XuMuu, u3y4yaromuid CKOpOCTH U MEXaHU3Mbl XMMUYECKUX pEaKIMii, Ha3bIBaeTCsI
a) XuMU4ecKasi TepMOJIMHAMUKa
0) TepMOXUMHUS
B) XUMHUYECKasi KUHETUKA
2. CKOpOCTb XMMHUYECKON peakluy — 37O ...
a) BpeMs, 32 KOTOPOE MOJIHOCThIO PaCXOyeTCsl OJTHO U3 UCXO/IHBIX BELIECTB
0) M3MEHEHHE KOJMYECTBAa BELIECTBA PEAreHTOB (MM MPOAYKTOB) pEakIUH B EIUHHILY
BpEMEHU B €IMHUIIE 00beMa
B) KOJINYECTBO BEUIECTBA IPOTYKTOB PEAKLIUN K MOMEHTY OKOHYaHUs pEaKLIUU
3. B kakux eIuHUIAX BBIPAKAECTCS CKOPOCTh XUMUYECKOW peaKiuu?
a) MOJIb 1 et
0) Oe3pa3mepHas BEIHYUHA
B) MOJIBZ ¢
4. Ot kakux (akTOpPOB 3aBUCUT CKOPOCTh XMMHUYECKUX peakinii?
a) OT IPUPOJbI PEATUPYIOLIUX BEILIECTB
0) OT TeMIepaTypbl
B) OT 0ObeMa peakIIMOHHOI0 cocy/a
5. CocrossHME  XHMHYECKOTO  paBHOBECHS  OOpAaTHMBIX  NPOLECCOB  KOJIMYECTBEHHO
XapaKTepU3yeTcs ...
a) paBHOBECHBIMHU KOHIIEHTPAIUSIMU MPOJTYKTOB peakluu
0) PHEeprueil aKTUBU3aluU
B) KOHCTAHTOM paBHOBECHS
6. Kak 3anuceiBaeTcs BeIpaXXeHHe A1 CKOPOCTH PEaKINU

4 NO (r)+6 H,O0=4 NH3(F)+502(F)



a) V = k[INO]*[H0] 6) V = K[NH3][O2] B) V = kK[NOJ‘[H.0]°
7. Kak 3anumercst BeIpaKeHHE NIl KOHCTAHThI paBHOBecHs peakiuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]?
6) Kp = [C][D]/ [A][B]
8) K = [A][B] %/ [C][D]
8. Kakoii oTpe3ok Ha quarpamMme rokasblBaeT 3HaueHHE TEII0BOro ¢ dexra peakiuu?

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

> XOJl peaKiuu
9. Urto MOXHO cKa3aTh O PeakIuy, U300paKEHHOW Ha IUarpaMMe K Bompocy 8?
a) PK30TepPMUYECKast peaKIlus
0) SHIOTEpMHYECKas PEAKIIUS
B) PEaKIHsl OMHICHIBACT COCTOSIHUE PaBHOBECHUS
10. PaBHoBecue peakuun  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMeEIIaeTcs BIEBO.
a) MPU MOHUKEHUH TEMIIEPATYPhI
0) IIpH MOBBIILIEHUU TEMIIEPATYpPhl
B) MU MOBBIIICHUH JABICHUS
11. Mna peakuuu Cyy + 2 H 2 ) = CH 4 () Ipu HEKOTOpOI TemIepaType KOHCTaHTa PaBHOBECUS
paBHa 0,8. PaBHOBecHast KOHIIEHTpallus BOJOpoa paBHa 1,2 MoJb/i. Beraucianre ucxoHyro
KOHIICHTPAIIUIO BOJIOPOIA.
a) 1,2
0) 3,5
B) 5,0

PacTBOpbI

B tecrax mo teme «PacTBOpbI»: mepBoe 3a7aHue OolleHuBaeTcs B 1 Oaii; BTOpoe, TpeThe,
YEeTBEPTOE, MATOC U IIeCcToe 3a1anusl - B 1,5 6auia; ceapmoe, BOCBMOE, JIEBSITOE U JISCATOC — B
0,5 6amna.

Tect Nel

1. {nst ypaBuenust peakiuu Cu SO4 + KOH — ... cokpalieHHOoe HOHHOE ypaBHEHHUE 3alUIIeTCs B
BUJIE

1) 2K*+ S04 = K,SO,

2) Cu? +S04% + 2K* + 20H™ = Cu(OH),{ + K3S04

3) CuSO, + 20H™ = Cu(OH)xd + SO,*

4) Cu** +20H™ = Cu(OH).4
2. Macca (B r) xnopuna Hatpust B 300 M1 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 nopasnenus ruponusa xiaopuaa xpoma (I1I) cnegyer
1) 100aBUTH COJSIHYIO KUCIIOTY
2) 100aBHTH MIETOYb



3) pazbaBuUTH pacTBOP BOAOI

4) TOBBICUTH TEMIIEPATYPY
5. B pa30aBneHHOM pacTBOpE, MPUTOTOBJICHHBIM M3 THAPOCYJIb(ara KalblUs M BOJBI, CymMMa
K03 PHIIMEHTOB B YpaBHEHUU HEOOPATUMOM JMCCOIMAIIIH PACTBOPEHHOT'O BEIIECTBA — 3TO

1)3 2)4 3)5 4) 6
6. PactBOpuMOCTb OKcanata cepeGpa pasHa 3,27-107 r/ 100r H,O. Omnpeenute Ipon3BeicHIe
pactBopumoctd Agr,Cy04

1) 510" 2)1,16-10°  3)10,7-10°° 4)2,31.10°°
7. MaccoBasi 0J1s1 paCTBOPEHHOTO BEIIECTBA — 3TO OTHOIICHUE

1) Macchl BElecTBa K Macce BOJIbI

2) KOJHMYECTBA BEHIECTBA K 00HEMY BOJIbI

3) Macchl BeIecTBa K Macce pacTBopa

4) KOJIMYECTBa BEHIECTBA K 00BEMY PacTBOpA
8. K ci1abpIM 251€KTpOINTaM OTHOCHUTCH ...

1) TUAPOKCHI aMMOHUS

2) TUAPOKCHU Kalus

3) XJIOpHU KaabIHs

4) wmapraHIioBas KHCJIOTa
9. M3BeCTHO, YTO BOJHBIC PACTBOPHI MHOTHUX COJICH MOTYT UMETh LICIIOUYHYIO UM KHCIYIO CPEay.
IIpuunHOM 3TOTO ABIAETCA ...

1) anextponu3s conei

2) JUCTIPOIOPIIHOHUPOBAHKE COJICH

3) ruapatupoBaHHE COJICH

4) ruapoIHM3 coyiei
10.3nauenue PH uucroii Boas! npu 25°C cocTasiser

11 2)7 3)0 4) 10

KoJutonansie pacTBopsl

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

Tect Nel

1. lucniepcHOCTH - 3TO...(BBIOEpUTE OZTMH OTBET)

1. nnameTp yacTul qucnepcHou (assl

2. BeIMYMHA, 00paTHas MONIEPEYHOMY pa3Mepy YacTHUIl IUCIePCHOM (a3bl

3. oOurast Macca 4acTUIl AUCTIEPCHON (a3bl.
2. Yto Takoe nopor koarynsiuu? (Beibepure oauH OTBET:)

1. HanGonpmas KOHIEHTPAIIHS AJIEKTPOJINTA, BRI3BIBAOIIAS KOATYIISAIINIO 30JI5

2. HauMEHbIIass KOHIIEHTPAIUS 30JIsI, BEI3BIBAIOIIAS KOATYIISIIUIO

3. HaMMeHBIIIask KOHIICHTPAIUS SJICKTPOJINTA, BBI3BIBAIOIIAST KOATYIISIIHIO 30715
3. Kakumu crioco6aMu MOKHO BBI3BaTh Koaryisinuio? (BeiGepuTe oMH MM HECKOJIBKO OTBET)

1. oxmaxxnenue

2. nobaBJIeHHE DIIEKTPOIIUTA

3. HarpeBaHUe

4. cMenMBaHKUE JBYX KOJUIOWIOB C PA3HOMMEHHBIMU 3apsHKEHHBIMH YaCTHIIAMH
4. Hns 307151 XJopuaa cepebpa, MOJTY4YE€HHOTO peakuueit
AgNO3+NaCl(u36)=AgCl+NaNO3, HauIy4IIMM KOaryJIMpyIOLUUM JeHCTBHEM OyneT obiaaaTh
pacTtBop ...(Bribepute onun oTBET)

1. MgSO,

2. AlICI;



3. K3POq

4. KCI
5. Tloporu KOaryisiuu SJEKTPOJUTOB I 30Ji1 HOAUAa cepedpa OKa3aluCh paBHBIMU:
Ck (autpata kanus) = 260 mmoup/it, Cy (HuTpara amomunus) = 0,087 mmonb/n. Kakoit 3apsi
OyIyT UMETh YaCTHIIBI JaHHOTO 30117 (BBIOepuTE OMH OTBET)

1. NONOKUTENbHBIN 3apsil

2. OTpUIIATEIBLHBINA 3apsi

3. 4acTHUIIbI 30J151 HE UMEIOT 3aps/a
6. Komnonanast wacrtuua 3o0as ruapokcunaa skenesa (III), obOpasyromasics npu ruapoiuse ero
XJIOpUJIA, B IIOCTOSTHHOM 3JIEKTpUYECKOM ToJie Oyzer ...(Bbibepute oaun oTBET)

1. aBUTaTHCA K KATOLY

2. coBeplIaTh KojeOaTenbHbIE ABHKEHUS

3. IBUTATHCS K AaHOAY

4. ocTaercs HEMOIBUXKHOM
7. Munenna 3oms umeer crpoerne {[AgCl], -nCl™ -(n—x)K'}*" xK". Kakue HOHBI HTPAIOT POITb
npoTuBonoHOB? (Be1OepuTe OMH OTBET)

1. xsopua MOHBI

2. NOHBI KaJus

3. MoHBI cepedpa
8. Munenna 3oms umeer crpoenne {[AgBr]m nAg’ (n—x) NOz—}" xNO; Vkaxwure, xakoe
BELIECTBO SBJISETCSI MOHHBIM cTadbuinzaropoM? (BriGepure oiuH 0TBET)

1. HuTpat cepebpa

2. 6poMuz HaTpUs

3. 6pomu cepedpa
9. IlpencraBpTe YCIOBHBIME (POpMYJIaMH CTPOSHUE MUIICIIIBI 30151 THaApokcuaa Hukens Ni(OH),,
nosryueHHoro npu Bzanmozaericteuu S5 mi 0,001 H pactsopa ruapoxcuaa Hatpusic 10 M 0,002 M
xnopuna Hukens (l1). Kakoe BemiecTBo BBINOJNHAET (QYHKIHMIO HOHHOTO cTabuiuzaropa?
(BwiGepute onuH OTBET)

1. NaOH

2. H,O

3. NiCl,
10. Koarynsius 100 mut 3051 npotekaet npu go6asnenuu 10,5 min 1H pactBopa xnopua kanus,
mu60 37,0 mn 0,001H pactBopa docdara Hatpus. Beraucnure mopor Koaryssiiuu 3JIeKTPOJIUTOB.

OKHCAUTEIbHO-BOCCTAHOBHUTEIbHBIE mpouecChl

B Tecrax mo teme «OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE IMPOIECCHD): IMEPBOE, BTOPOE,
TpPEThE, YETBEPTOE M ISTOE 3a/aHus oreHuBaroTcs B 0,5 Oamna; mecroe — B 1 6ait; ceapmoe u
BOCBMOE — B 2 0ajia, a IeBAToe — B 2,5 0aJloB.

Tect Ne 1

1. OxucauTenp — 3T0 aTOM, MOJIEKYJIA UM UOH, KOTOPBIN ...
1) yBeNMYMBACT CBOIO CTEIICHb OKHCIICHHUSI
2) TPUHHUMAET DJICKTPOHBI
3) oTmaeT CBOM 3JIEKTPOHBI
2. IIpouecc BOCCTaHOBIIEHHSI UMEET MECTO B Cllydae, KOTJa ...
1) HeiTpasbHBIC aTOMBI IIPEBPAIIAIOTCS B MOJIOKUTEIBHO-3aPSKCHHBIC HOHBI
2) TIOJIOKUTEIBbHBIN 3apsi HOHA YMEHBIIACTCS
3) oTpHLATENbHBII 3aps HOHA YBEITHYHBACTCS
3. U3 npencraBieHHbIX HUXKE peakunii kK OBP nucnponopunonrpoBaHus NPUHAAIEKHT ...



1) S + 2HNO3; = H,SO,4 + 2NO
2) 2H,0, = 2H,0 + O
3) Mg+ S=MgS
4. K BocCTaHOBHUTEIIAM OTHOCSTCS ...

1) METaJlJIbl, BOJOPO, YIIEPOA
2) AKTHBHbIC HEMETAJLIIBI
3) 9JIEMEHTBI, HAXOISAIINECS B CPEIHEH YaCTH IEPUOTUIESCKON CUCTEMBbI

5. CreneHn OKHMCIICHHS KUCIOPOa a) B BOJIE M 0) B TIEPOKCH/IE BOAOPOAA COOTBETCTBEHHO
paBHBI ...

1) a)—2;0)—-2
2) a)—2;0)+2
3) a)—2;0)—-1
6. [lepmanranar kanus B OBP, nporekaromux B KUCIION Cpefie, BOCCTAaHABINBAETCS JO ...
1) karnona Mn**
2) manranat-nona MnO,”
3) okcuaa mapranma (11) MnO

7. B peakiun, npotekaromieit mo cxeme CraSz + KNO3 2 K,CrO4 + K;SO4 + NO okucienuto
HOJIBEPTalOTCs CIICAYIONIUE DIEMEHTHI ...

1) a30T U cepa
2) cepa M Xpom
3) XPOM H a30T
8. Cymma k03¢ (HUIIMEHTOB B PEaKIIMU, TIPUBEICHHON B Boripoce Ne 7 paBHa ...
1) 26 2) 18 3) 35
9. Cymma ko3 duruento B peakipun KMnOy4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

3J1eKTp0ngnqec1cne CUCTEMBbI

B Tecrax mo teme ((3J'I€KTpOXI/IMI/I‘~I€CKI/IC CUCTCMbI». TIEPBOC, BTOPOC U MATOC 3adaHUA
OLICHUBAIOTCs B 1 6ann; TPETHE U UCTBCPTOC 3aJaHUA— B 1,5 68.J'IJ'Ia; mecToC U CCABMOC — B 2 banna.

Tect Nel
1. DnexTpoIHbIi MOTEHIIMAT ONPENEISIOT 10 YPAaBHEHHUIO ...
1) Hepncra
2) MenpeneeBa-Knaneiipona
3) BonbuMana
4) Appenuyca
2. Paccunraiite D/IC ranpBanndeckoro snementa MgMgSO4||CuSO,|Cu npu cranmapTHBIX
YCIIOBHSX
1) —-2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue nmpoaykTbl 00pa3yroTcs Ha KaToze IPpH JIEKTPOIIM3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHcI0Ta
4) xuciopon
4. VYkaxure cymMmmy Ko3(pGHUIIMEHTOB B ypaBHEHHUH JISKTpon3a pacTBopa HuTpara meau (I11)
1) 12
2) 11
3) 10



4) 8
5. Kakas u3 nNpUBEIEHHBIX OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEAaKUUH MpOTEKaeT
CaMOIIPOU3BOJIBHO B MPSMOM HaIpaBIeHUU?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+ Na—...
4) HCI+Cu—...
6. BbluuciuTe Maccy LUHKA, MOJYYEHHOI'O NPH 3JEKTpoiu3e cyibdara LIMHKA, KOTOPBIHA
poBoAuIIM B TeueHue 20 cex npu cuiie Toka 1A
1) 2,1-10°
2) 0,05
3) 0,013
4) 6,710
7. IlpuBenute cxembl 3JEKTPOJHBIX IPOLECCOB M MOJIEKYJIIPHOE YpaBHEHHE pEeaKluH,
NPOTEKAIOIIEH MPU 3JICKTPOXUMHUYECKOI KOPPO3UH rajbBaHonapbl Zn|Mg B CepHOKHCIIONM
cpeze. B orBere ykaxure cymmy K03(ppULIHEHTOB B MOJIEKYIISIPHOM YPaBHEHHH.
1) 6
2) 5
3) 4
4) 8

BueaynutopHas camocTosTenbHas paboTa OOYyYarOIIMXCS OCYIIECTBISIETCS B BHJE
U3yUYEHHSI TUTEPATYPHI 10 COOTBETCTBYIOIIEMY pa3ieiy ¢ MpopaboTKol Marepuania, 0hopMICHUS
OTYETOB MO Ja0OpPaTOPHBIM paboTaM, BBHIMOJIHEHHUS TBOPYECKHMX 3aJaHUl B KOHIE Ka)IOTO
ceMecTpa B BUJIE IPE3EHTAIMNA U BBITIOJIHEHUSI IOMAIITHUX 3aIaHH.

TeMbl TBOpPUYECKUX 3aIaHUT

TBOp‘IGCKI/Ie 3aaHus BBITIOJIHAIOTCA O6yanOHII/IMI/IC$[ B BUJC HpCSCHTaHHfI.

1. Kak xumus oTpakaet oKpy>KaroImui Mup.

2. XUMHUS B MOEH CIIEHAILHOCTH.

3. XuMmuyeckas uACHTU(PUKAIISA BEIIIECTB. VcranoBneHnue
XUMHYECKOT0 COCTaBa BEIIECTB. AHAIIMTHYECKHAI CUTHAIL.

4, KadecTBeHHEBIN aHAIN3.

5 KonmuecTBeHHBIN aHATH3.

6. POHU3NKO-XUMUUECKHE METOIbI aHAIN3A.

7 XuMHYeCcKHe METOIbI aHaIn3a.






IIpuaoxenne 2

7. OueHo4YHbBIE CPeACTBA /1JIsl MPOBEAEHUS MPOMEKYTOUHOI aTTecTAlNU

[TIpomexxyTouHasi aTTecTalMss WMEET IEJIb0 OINPEICIUTh CTENEHb JIOCTHKCHHUS
3aIIaHUPOBAHHBIX PE3YJIbTATOB OOYUYEHUS MO JUCHUIUIMHE XUMUS 3a ONPEICICHHBINA MEepUOT
00yJeHUsI.

a) [lnanupyemble pe3yabTaThl 00yUeHHs] U OLlEHOYHbIE CPeICTBa /IJisl MPOBeleHHs
NMPOMEKYTOYHOM aTTeCTAlluM:

Kon Nunukarop

HHIAKAT JOCTHKEHUS OrnieHOYHBIE CPEACTBA
opa KOMITETEHILIUU

OIIK-1

Crocoben IIPUMCHATb  €CTCCTBCHHOHAYYHBIC U O6H.I€I/IH)K6HCprIe 3HaHusi, MCTOAbI
MAaTCMAaTUYCCKOro aHaJiIn3a 1 MOJACJIMPOBAHHNA B obyractu HpO(i)CCCPIOHELHBHOfI 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.
npodecCHOHAIbHON 3. IlpuHIUIIBI OYEPEITHOCTH 3alOJHEHUS aTOMHBIX
JIEATCILHOCTH opOuTaneil 3IeKTpOHaAMHU.

4. DHeprus HWOHH3ALMUHU, CPOACTBO K DIIEKTPOHY,
AJIEKTPOOTPHUIIATEIHHOCTb.

5. Okcugbl. Hx knaccupukanus. Homenknarypa.
CriocoObI osTydeHus 1 XUMUYEeCKHEe CBOHCTBA.

6. OcHoBanus. Mx xmaccudukanms. Homenknarypa.
CriocoObI oTydeHus 1 XUMUYEeCKHEe CBOKCTBA.

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

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

9. XuMHUYECKHE CHCTEMBI, ITapaMeTpbl U QYHKIUH WX
COCTOSIHUSI.

10. IlepBbIii 32aKOH TEPMOAMHAMHKH.

11. TemnoBoit  3¢dexkT  XUMHUECKOW  peakluu.
OHTanbnusl. DHTAIBINSI 00pa30BaHUs BEUIECTB.

12. 3akon I'ecca u ero crneacTBus.

13. DHTpONHSIL. Bropoii wm  Tpermid = 3aKOHBI
TEPMOANHAMHUKH.
14. Ouepruss I'm66ca — KpuTepuil HampaBICHHOCTH

XUMHUYECKHUX PEAKIMH B 3aKPBITBIX CUCTEMAX.

15. CxopocTh XMMHUYECKOM peakuuu U (HakTopsl,
BIIUSIOLIUE HA HEE.

16. 3akoH neiicTBus Macc. MOJIEKYISIPHOCTD U MTOPSIOK
peaxkuuu.

17. TlpaBuiio Baut-TI'odda.

18. YpaBHeHue Appennyca. DHeprus akTUBALHH.

19. Katanuzaroppl. ['OMOTEHHBIH W TETEPOTCHHBIN




Kon
HHIAKAT
opa

Nupukarop
IOCTHKEHUS
KOMIIETEHIIUH

OneHouHble CpeCTBa

20.
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.

KaTajus.
KonebarenbHble peakuuu.

XUMHYECKOE PaBHOBECHE, KOHCTAHTA PABHOBECHS.
CMmenienne XMMHUYECKOro paBHoBecus. [lpuHimn
Jle-1larense.

@®a30BO€E paBHOBECHE.

CriocoObl BbIpa)keHUs! KOHIEHTpALUH B pacTBOpax:
MaccoBasl  JI0JIs,  MOJISIpHas ~ KOHLEHTpauus,
MOJIIpHas KOHLCHTpaLus HKBHUBAJICHTOB,
MOJIIJIbHAS. KOHLIEHTpALMsl, MOJIbHASL 10JIs1, TUTP.
PactBopbl snexktponuToB. CTeneHb M KOHCTaHTa
JIEKTPOJIUTUYECKON JUCCOLIALMY. 3aKoH
pa36asnenust OcTBaibAaA.

Jucconuanysi  KUCJIOT,  OCHOBaHMM,  COJICH.
AmdoTepHbIe IEKTPOIUTHI.

PactBopumocts. [lpousBeneHue pacTBOPUMOCTH.
YcnoBue oOpa3zoBaHUs U paCTBOPEHUS OCAJKOB.
Hucconmanus Boasl. loHHOE npou3BeneHUE BOMBI.
pH.

KucinoTHO-0CHOBHBIE CBOMCTBA BELLIECTB.

I'unponus coneit. CTeneHb U KOHCTaHTa T'HJIPOJIU3a.
JucnepcHble CUCTEMBI. Knaccudukanus.
JInodunpHeie U 1M0(GOOHBIE KOJUIOUIBI.

CrpoeHne KOJIOUIHBIX YacTHLI.

CBolicTBa KOJIJIOUTHBIX PaCTBOPOB.

Koarymnsiys KoJuionaHbIX pacTBOPOB.
OKHCINTENEHO-BOCCTAHOBUTEIbHBIE CBOICTBa
BEIIECTB. Knaccudukanus
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.
CocraBnenune YpaBHEHUN
OKHUCJINTEIbHO-BOCCTAHOBUTEIIbHBIX peakuuit
METOAaMH 3JIEKTPOHHOT 0 OanaHca.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIM  MOTEHIMAI.
VYpasuenue HepHcra.

Hampasrienue OKHCIUTENHbHO-BOCCTAHOBUTEIbHBIX
peaKuuid.

ONEKTPOXUMHUYECKNE  CHUCTEMBI.  JJEKTPOJHBIN
MOTEHLINAJ.

lNansBarmyeckwmii anement lanmansa Axo0u.
DNEKTPOXUMHUECKHE CUCTEMBI: IIEKTPOJIN3
pacmuiaBoB. [ Ipumenenue anexTpoaunsa.
OnexTponan3. AHOIHBIA U KaTOAHBIN IIPOLECCHI ITPU
JJIEKTPOJIN3E pacTBOpOB. [IpumeHeHue
ANEKTPOJIN3A.

3akonsl Papanes.

Kopposusa. Bunel xopposun. CrocoObl 3aluThl
METAJIJIOB OT KOPPO3HH.

[Tonumeps! U OJIMTOMEDPBL.

PeaknimoHHas cHOCOOHOCTh BEMIECTB: XHMHUSA U




Kon
HHIAKAT
opa

Nupukarop
IOCTHKEHUS
KOMIIETEHIIUH

OneHouHble CpeCTBa

MepUoaNYECcKasi CUCTEMA DJIEMEHTOB.
47. NUoHHasg XUMHAYECKAs CBA3h. MeTaJUTMYECKas! CBA3b.
48. KoBasieHTHasi XWMHYeCKass CBs3b. BomopoaHas

CBSI3b.
49. KoMIuIeMeHTapHOCTb.
50. Xumuueckas UACHTUDUKAIISL BELIECTB.

VCTaHOBIEHHE XHMHUYECKOIO COCTaBa BEILECTB.
AHanuTHYECKHI CUTHAI.

51. KauecTBEHHBIH U KOJIMYECTBEHHBIN aHAJIN3.

52. ®U3UKO-XUMHYECKHE METOAbI aHAIN3A.

53. XumMuueckue METOALI aHAJIN3A.

IIpruMepHBIH TECT KOHTPOJISA 3HAHMIA:
brok 1.
3aganue | (ykaXuTe OMH BapHaHT OTBETA).
Yucio HEMTPOHOB COBIAAET C YUCIIOM IIPOTOHOB B SIpE
aToMa M30TOIa ...
BapuanTsl 0TBETOB:
24 23 39 27
1) 2Mg 5 iiNa 5 K 4 3Al
3ananue 2 (yKakuTe OJJUH BapUaHT OTBETA).

dopMyIta MOJIEKYJIBI BEIIECTBA, B KOTOPOU peanu3yeTcs
TOJIBKO KOBAJICHTHBIN MOJISIPHBIN TUII CBSA3H, UMEET BUJ ...
Bapuantsr otBetoB: 1) CO, 2) CaO, 3) O, , 4) Na,COg,

3ananue 3 (yKakuTe OJJUH BapUaHT OTBETA).
dopmyna okcuaa, Ipu paCTBOPEHUU KOTOPOTO B BOJIE
obpasyercs kuciota obmet hopmynst H3O3, umeert Buf ...

NyO5 4 SO, 5 NyO; 4

BapuanTs! oTBeTOB: 1)

CO,,

3ananue 4 (yKaKuTe OJIMH BapUaHT OTBETA).
HaunGospiiee yncio noHOB 00pa3yeTcst Py TUCCOIUAIINN B
Bojie 1 Monb comu, hopMyIia KOTOPOH ...

BapuanTs! oTBeTOB: 1) FECI?’ , 2) FeSO, , 3)

3ananue 5 (yKaKUTe OJIMH BapUaHT OTBETA).

K okuciuTensHO-BOCCTAHOBUTEIBHBIM OTHOCUTCS PEAKIIHS,
cXxeMa KOTOpOH UMeeT BUJ ...

BapunaHTbl OTBETOB:

1) Fe + HCl — FeCl, + H,
. 2 Fe,O3 + HCl — FeCl; + H,O
3) FeCl; + NaOH — Fe(OH); + NaCl




Kon Nupukarop
AHIUKAT IOCTHKEHUS OueHouHbIE CpeACTBA
opa KOMIIETEHIIUH

2) FeS+HCl — FeCl, + H,S

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 2304 4) FE(DH)E

3ananue 7 (yKaKuTe OJIMH BapUaHT OTBETA).
OCHOBHBIM OTJIMYUEM PEAKIIMNA TOTMKOHACHCAIIMH OT
IPOLIECCOB MOJIMMEPU3ALIUY SIBJIETCS ...
BapunaHTbl OTBETOB:
e 1) oOpazoBanre MOOOYHBIX HU3KOMOJIEKYIISIPHBIX
IPOJIYKTOB
e 2)oTcyTCTBHUE TOOOYHBIX HU3KOMOJIEKYIISPHBIX
POJTYKTOB
e 3) oOpa3oBaHuE BHICOKOIPOUHBIX ITOJIUMEPOB
e 4) oOpa3zoBaHu€ NIPOAYKTOB HEJIMHEWHOTO CTPOCHUS
3ananue 8 (yKaKuTe OJIMH BapUaHT OTBETA).
[Tporecc, mpoTekaroUyii pyU MOCTOSTHHOM 3HAaYEHUHN
TEMIIepaTypbl B CUCTEME, Ha3bIBACTCA ...
BapunaHTb!l OTBETOB:
1) u3oTepMUYECKHM
2) nzobapudecKkum
3) aqnabaTHYeCKUM
4) N30XOpUYECKUM
3ananue 9 (yKaKuTe OJIMH BapUaHT OTBETA).
[Tpu yBenmueHNH JaBIIEHUS B CUCTEME B 3 pa3a CKOPOCTh
3JIEMEHTApHON TOMOT€HHON peaKkLuu
Nagy + Oary = 2NOg

pas.
BapunaHTbl OTBETOB:

1) yBenuuuTtcs B 9

2) yBenu4uTcs B 6

3) ymeHbIIUTCS B 9

4) ymeHbIIUTCA B 6

3ananue 10 (ykaxuTe OMH BapUaHT OTBETA).

[Tpu HapylIeHUH OJIOBIHHOTO TOKPBITHSI Ha KEJIE3HOM
U3JIeNIUU B KUCIION cpesie Ha aHoze OyIeT MpOoTeKaTh peakius,
ypaBHEHHE KOTOPOU UMEET BUJ ...

BapuaHTbI OTBETOB:

. 1 Fe® - 2e =Fe’™

2) Fe’™ +2e = Fe®

= 170
. 3 ZH +2e=H,

. 4)Sn° —2e=Sn""

3ananue 11 (ykaxute oIMH BapUaHT OTBETA).




Kon Nupukarop
UH/IMKAT JOCTHKEHUS OneHouHble CpeCTBa
opa KOMIIETEHIIUH
ITpu snexTponn3e BOAHOIO pacTBOpa XJI0pUa KajlblHs Ha
MHEPTHOM aHOJI€ MMPOTEKAET IIPOLIECC, YPABHEHUE KOTOPOTO
UMeeT BUJ ...
BapuaHTbl OTBETOB:
2C17 - 2e =(l,
e 1) 2
. 2 40H —-4e=0,+2H,0
2H,O—-4e=0,+4H"
e 3) 2 2
p
. 4 Ca” +2e=Ca
3ananue 12 (ykaxute oAUH BapUaHT OTBETA).
Konnonanas yactuna, o6pasyromascs Ipu B3auMoJIecTBUN
n30bITKa pa30aBICHHOTO PaCTBOpa HUTpATa Oapus ¢
pPacTBOPOM CEPHOM KHCIIOTHI, B IOCTOSHHOM 3JIEKTPUYECKOM
nosie OyJier ...
BapuanTbl 0TBETOB:
e 1) gBUTATHCA K KATOY
e 2) ABUraThcs K aHOIY
e 3) ocTaBaThCs HEMOIBUKHOMN
4) coBepiaTh KojeOaTeIbHbIE IBUKEHUS
OIIK-1.2 |Ilpumensier MeTOJbI Ilpumepnvle npakmuueckue 3a0anua:
MaTeMaTHUYeCKOTo 1. HamucaTe »3JIEKTpPOHHBIE YpaBHEHHS 3JIEKTPOIHBIX
aHanmm3a U | IpOIlecCOB, ypaBHEHHME CYMMapHOH  TOKOOOpazyrolei
MOJIEIUPOBAaHUS  Jid | peakuuu, BbruuciauTh JJ[C ranbBaHMUECKOIO 2JIEMEHTA, €CIIU
YIIPABJICHUS KOHLIEHTpallUi HOHOB METAJIJIOB PAaBHBI: [AI3+]=0,001 MOJIB/II,
IPOM3BOJICTBOM 1 | [C0?*1=0,1 moub/.
Ka4eCTBOM 2. Hamucatb HMOHHBIE U MOJIEKYJISIPDHBIE YpaBHEHMS
nonurpaduueckoii  u | peakiuit rugposmsa coneit: KsPOg; NaySOy; ZnCl,.
YIIaKOBOYHOU 3. 3akoHUUTb YypaBHEHMS peakUuil, HamucaB HX B
MPOAYKIUHU MOJIEKYJISIPHOM U HOHHOM (opMax:

Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 11 pacTBOpa rujpoKcHIa KaubLus coaepkurcs 478,8
r Ca(OH),. IlnotHocTh pactBOpa 1,14 r/mn. Paccuuraiite:
®(Ca(OH),); Cy; Cog; Crny N(Ca(OH)2) u N (H20); T.

o. CocraBbTe ypaBHEHHUS
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA:
K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + Na;SO3 + H,O —.

6. HamucaTh 5J€KTpOHHBIE YypaBHEHMS 3JIEKTPOIHBIX
MPOIIECCOB, YpaBHEHHWE CYMMapHOW  TOKOOOpa3yroIiei
peakuuu, BeIMUCIUTh D/]C ragpBaHMUYECKOrO AJIEMEHTA, €CIIU
KOHIIEHTPAIlMd HMOHOB METaJUIOB PaBHBI: [Mn2+]=0,01 MOJIB/T,
[Au**1=0,1 mos/m.

7. 3akOHUYUTH YypaBHEHMUS pEAKUUM, HANUCaB HUX B
MOJICKYJISIPHOM U MOHHOH (opmax:
NH;OH + HNO3 —, Zn(OH)z + NaOH—, AIPO4 + NaySOq4
—.

8. Hamucatre ypaBHEeHU:

peakuuii ruaposiv3a B




Kon
HHIAKAT
opa

Nupukarop
IOCTHKEHUS
KOMIIETEHIIUH

OneHouHble CpeCTBa

MOJICKyasipHOM 1 HoHHOM Buje: Aly(SQOy)s, KCI, Na,SOs.

9. HanucaTe »3JEKTPOHHBIC YPAaBHEHHUS DSJIEKTPOIHBIX
MPOLIECCOB, ypaBHEHHWE CYMMapHOW TOKOOOpasyromiei
peakuuu, BeraucauTh J/]C raapBaHMUECKOro 3JIEMEHTA, €CIu
KOHIIEHTPAllU HOHOB METAJJIOB PaBHBbI: [Zn2+]=O,Ol MOJIB/JI,
[Cu*]=1,0 moms/m.

10. Cynbdar amomuaust Maccoit 36,4 T pactBopwim B 100
r Boabl. IlmoTHOCTH moONMydeHHOTO pactBopa 1,32 T/miL
Paccuuraiite: w(Al2(SO04)3); Cwm; Coxs Cmy N(AI(SO4)3) u N
(H20); T.

11. Omnpenenure TEPMOIUHAMUUYECKYIO BO3MOYXKHOCTh
IIPOTECKAaHUS peaKIIuu CS, (%) +3 Oz(r): =CO, ot 2 S0, () AH,
= -1075 x/lxx npu craHgapTHBIX YCIOBUsIX. Paccuwuraiite
Temreparypy  Hadaima  peakuuu, ecau  S(CSy)=151
Ix/mons K, S(02)=205 JIx/mons'K;  S(CO,)= 213
Jx/mois-K; S(SO2)=248 JTx/moib-K.

12. Peakuus uzet no ypaBHeHuto: 2 Hy ) + Sy ) = 2 HaSp.
HauanpHast KoOHILIEHTpauus Boaopoaa 2 Mojb/i, cepsl 1,5
MoJb/T. OmpenenuTe BO CKOJIBKO Pa3 M3MEHUTCS CKOPOCTH
peakuu K MOMEHTYy, korja mpopearupyer 0,7 Moib/a
BOjI0pOa?

13. Omnpenenure TEPMOJUHAMUUYECKYIO BO3MOYXKHOCTh
npotekanus peakuuu 2 ZnS ) + 3 Oypy =
=2 Zn0 (y + 2 SO, (1), AH; = -890 x/Ix npu cTaHJapTHBIX
ycioBusX. Paccuuraiite TemnepaTypy Hadajla peakluu, eciu
S(ZnS)=58 JIx/moan-K; S(0,)=205 x/mons -K; S(ZnO)=
44 JTxx/monb-K; S(SO2)=248 JTx/monb K.

14. HavanpHble KOHIIGHTpAIlMM HMCXOJHBIX BEIIECTB B
peaktmu: 2 SOy () + Oz () = 2 SO3 () 6bu1H paBHEI 1,8 MOIB/1I
SO; u 2,4 monb/n O,. Bo cKobKO pa3 U3MEHUTCS CKOPOCTh
peakuu K MOMEHTY, korja npopearupyet 0,8 mons/m SO,?

15. B pactBope opTodochopHoit kuciaotsl maccoit 1200
r u miotHocTeio 1,153 r/mMn comepxkutcs 312 © H3POs.
Paccunraiite: w(H3POy); Cyr; Cox; Cm; N(H3PO4) 1 N (H20);
T. 1. 21.]'[5{ pC€aKkuuun CH4 ) + C02 T = 2 CO () + 2 H2 ()
ONpEe/IeTUTE BO3MOXKHOE HAINpaBJIEHUE CAMOIPOU3BOJIBLHOTO
TEUCHHS] PEaKIWHW TIPH CTAHJAPTHBIX YCIOBUSX H IPH
temneparype T =927°C, eciu TemIoBOM s dexT peakuu 10
3aJJaHHOM TeMIepaTypbl HE HW3MEHUTCA. YKaXHuTe: a)
BBIJICTISIETCS] WJIM TIOTJIONIAETCSI SHEPTUS B XOJ€ peakuuu; 0)
IIPUYMHY HaWJIEHHOIO WM3MEHEHHs >HTponuu. Paccuuraiite
TEeMIIEpaTypy Hauanza peakiuu.

16. Brlpazure d4epe3 KOHUEHTpALMM PEAreHTOB
KOHCTaHTBI paBHOBECUS CIeAyIOIUX peakuuil Ny + 3 Hory =
2 NHj3(), AH =-92,2 x/[x. YKakuTe HalrpaBjIeHUE CMELIECHHS
XUMHYECKOTO PABHOBECHS ITUX PEAKIUI: a) MPU MOHUKCHUH
TEMIIepaTypbl, €CIHW JaBJICHHE IIOCTOSHHO; O0) Tmpu
TIOBBILICHUH JIABJICHUS, €CITH TEMIIEpaTypa MOCTOSHHA.

17.  PaccumTailiTe  BJIEKTPOJABMXKYIIYIO CHIYy U
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OTpENICTTUTE HAIPABJICHUE CaMOIIPOM3BOJIBLHOTO MPOTEKAHUS
pPEaKIuu NP CTaHJAPTHBIX YCIOBHUSAX, UCTIONB3YS 3HAUCHUS
OKHCJINTEILHO-BOCCTAHOBUTENLHBIX MOTeHIHanoB HJ  +
HsPO, — J, + H3zPO; + H,0.

18. IlpuBeauTe cxembl SJIEKTPOJHBIX IMPOILECCOB U
MOJICKYJISIDHBIC YpaBHEHUS PEAKIMi, MPOTEKAOIIUX MPH
ANEKTPOXUMUYECKON Kopposuu ranpBanonapsl Co/Ni: a) B
KUCIIOH cpene; 0) BO BiIakHOM Bo3nyxe. Onpenenure yObUIb
MaccChl aHOJ1a ITPU KOPPO3UH B KUCIIOHN cpene 3a 20 MUH, eCiiu
CKOpocTh Koppo3un coctapmia 0,01 /4.

19. CocraBpTe  3JIEKTPOHHO-UOHHBIE  YpaBHEHUS
AJIEKTPOJIHBIX TIPOIIECCOB (aHO MHEPTHBIN) U MOJICKYJIIPHOE
YpaBHEHHUE pEaKIUu, NPOUCXOMASIIEH TpPH DSJICKTPOIH3E
pactBopa CoSO, Berumcnure ¢HakTUYecKoe KOIUIECTBO
MeTalljla, TOJYyYEeHHOTr0 Ha KaTroAe TMpU  AJIEKTPOJIH3E
Co(NO3),, eciu 3JIEKTPOJIU3 MPOBOJAWIM B TeUeHHH | d.
Beixon wetamma 1o TOKy coctaBui  85%. VYkaxute
BO3MOXXHbIE TPUYMHBI YMEHBIICHUS BBIXOJla MeETalljia IO
CPaBHEHUIO C PACYCTHBIM.

TecroBble 3a1aHuA:
bnox 2.
3amanue 13 (mepeHecuTe BapuaHTHI OTBETA B 3aJ]aHUE).
Y cTaHOBHUTE COOTBETCTBHE MEXTY (POPMYIONH MOJEKYIIbI HITH
MOHA U TUIIOM TMOpHUIM3alluy BaJICHTHBIX OopOuTaiei
LEHTPAJILHOTO aTOMa.

BF;,  NH!  SF

d?

2 3 3
BapuanTs! oTBeTOB: 1) P , 2) P , 3) P , 4) P , D)

sp°d
3ananue 14 (BbiOepuTe HE MEHEE ABYX BAPHAHTOB).
JJ1sl OKHCTTUTETbHO-BOCCTAHOBUTEIHLHON PEaKIiH

+ 2
HCl+KCIO; — KO3 PHUIIMEHTHI TIepe
BEI[ECTBOM-OKHCITUTENIEM U BEIIECTBOM-BOCCTAHOBUTEIEM

paBHBI u , COOTBETCTBEHHO.
Bapuantst otBeToB: 1) 1, 2) 6, 3) 3,4) 5.

3amanue 15 (BBEOUTE OTBET).
HNO:

O6pem 0,1 M pactBOpa 3: HEOOXOAUMBIH ISt
HEHTpaTU3aIuu pacTBOPA THIPOKCH 1A OApHs, COACPIKAIIETO
0,171r Ba(OH),. paBeH MUJL.

(OTBCT MPUBCCTHU C TOYHOCTBHIO 0 LEJIOT0 3Ha‘{CHI/I$I.)

3ananue 16 (BpIOEpUTE HE MEHEE JIBYX BapUAHTOB).
CornacHo TepMOXMMHYECKOMY YPaBHEHUIO

MnOy(yy +2C(y) =Mny) + 2C0) 1A, Hygg =293 x/Ix,




Kon Nupukarop
WHNKAT JOCTHKEHUS OneHouHble CpeCTBa
opa KOMIIETEHINH
JUTSI TIOJTy4eHus 275 T Mapraniia norpedyercs kJx
TEIUIOTHI, IIPU 3TOM BBIJCIUTCS 1 okcupaa yraepoaa (1)
(H.y.).
Bapuantsl otBeToB: 1) 1465, 2)224,3)2930,4) 112.
3amanue 17 (BBEOUTE OTBET).
OcMoTHYecKoe TaBIeHUE pacTBOpa, coaepskaiero 27 r
rmokozer (Me =180) 5 500 yyy pactBopa npu 298 K, paBHO
kl1a.
(OTBeT mpuBECTH C TOYHOCTHIO 70 11eoro 3Hadenus; R = 8,31
Jx/monb-K.)
3ananue 18 (BbIOepUTE HE MEHEE JIBYX BapUAHTOB).
JlpIMOBast 3aBeca OTHOCUTCS K JUCIIEPCHBIM CUCTEMaM, B
KOTOPBIX AucCIiepcHast pa3a HaXOAUTCS B
COCTOSIHWH, a ANCIIEPCUOHHAs Cpe/ia — B
arperaTHoOM COCTOSIHHH.
Bapuants! otBeTOB: 1) TBepaoMm, 2) razo00pa3Hom, 3)
KUIKOM, 4) TeIeo0pa3HoM.
OIIK-1.3 | 'oToBUT MaTepHaibl 1 IIpuMepHBbIe IPAKTHYECKHE 32 JaHUS:

aHAJIH3HUPYET TSt
COCTaBIICHUS
Hay4YHbIX  0030pOB,

nyOIuKamuii, OTYETOB

3ananmuel.

HpOBeCTI/I aHaJIN3 BJIMUAHWA KOHLOCHTPAlMU Ha CKOPOCTH
XUMHYECKON peaknuuun
Na,S,0; + H,SO, = S + SO, + NaSO, + H,O 1o

DKCIIEPUMEHTaJbHBIM  JaHHBIM. [IpoBecTu  00pabOTKy
MOJIYYEHHBIX JIaHHBIX C HCIIOJIB30BAHUEM COBPEMEHHBIX
WH(OPMALIMOHHBIX ~ TexHoNIOTud.  Pe3ynapTarel  ONTOB
MIPEACTaBUTH B BUJIE TAOIHIIHI 1.
Tabmuna 1
Howmep O6beM, Mt KonuenTpg
OIbITa Na,S,03 H,O H,SO,4 Na,S,03,
MOJIB/JI
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 nanaBIM TabAMIB 1 TOCTPOUTH TPadUK 3aBUCUMOCTH
CKOPOCTH PEaKIUH OT KOHIICHTpAIlMH THOCYJIb(ara HATpHs,
OTJIOKUB Ha ocH abcuucce koHneHtpanuo Na;S;03, a Ha ocu
OpJIHAT — CKOPOCTH PEAKITHH.

Crnenatb BBIBOJ O 3aBUCHMOCTU CKOPOCTU PEAKIUU OT
KOHIICHTPAIIUU THOCYJIb(aTa HATPH.

3aganue 2. Ilpumep 3axaHuss B Nporpamme
ChemCraft

[Toctpoiite B mporpamme ChemCraft o6semubie 3D
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HHIAKAT
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Nupukarop
IOCTHKEHUS
KOMIIETEHIIUH

OneHouHble CpeCTBa

MOJIEJIM MOJIEKYJI BeIIecTB (10 3a/IaHUI0 MPernoaaBares):
a) YKa)XUTE BEJIMUMHBI YTJIOB U JITTUHBI CBS3EH;
B) IOCTPONTE MPOCTPAHCTBEHHBIE MOJIETH MOJIEKYJIBI:
HIAPOCTEPIKHYIO MOEIb, IOTyCHEPHUECKYIO MOJIENb
Crroapta-bpurne6a, monens JpaiiBunra.

TecToBBIC 3aJaHUA:
brnok 3.
Keiic-3aganue (OOmee 3ananue).
CtouHbBIE BOJBI HEKOTOPOTO MPOMBIIUICHHOTO MPEITPHUSITH
COJIEpP)KaT COJNHM TSKENbIX METaJUIOB, HEOPraHU4ecKHe
KHCJIOThI, TOBEPXHOCTHO-akTUBHBIe BemiecTBa (IIAB) u
JIpyTHe 3arpsi3HUTENN OKpyxarwomiei cpeasl. OHM B BUIE
B3BECH IIOCTYTAIOT HAa OYUCTHBIC COOPYKeHHs. B mporecce nx
OUHCTKH MPOUCXOMST MIPOLIECCHI HEHTpaIu3anuu,
KOAryJsiliUM, OCAKICHHS, (UIbTpallMd W  U3BICYCHUS
BCIICCTB, KOTOPBIE MOTYT OBITh pPEATM30BAHBl WM
MCIIOJIb30BaHbI IOBTOPHO.
3ananue 1 (ykaxuTe OJJUH BapUaHT OTBETA).
B mpoiecce OYMCTKM TPOMBIIIJICHHBIX CTOYHBIX  BOJ
MPOUCXOIUT 00pa30oBaHUE KOJUIOMIHBIX pacTBOpOB. J[imst mx
pa3pylIeHHs U KOATyJISIUU OOBIYHO MIPUMEHSIIOTCSI PACTBOPHI
AJIEKTPOJIUTOB. ECITM MCXOJHBIE CTOYHBIE BOJBI COJCPIKAIH

MOBEPXHOCTHO-aKTUBHbBIE BEIlleCTBA Ha OCHOBE
ankwicyinbonatoB  obmeir  ¢opmynsl  RSOszNa (ITAB
AQHMOHOAKTHBHOTO XapakTepa), TO HauOobIIeH

KOaryJIMpyolenl cnocoOHOCThI0 OyeT 061agaTh pacTBop ...
Bapuanter otBeToB: 1) Cr(NO3)s, 2) (NH4)2Cr,07, 3)
CU(NO3)3, 4) Na3P04.

3amanue 2 (BBEIUTE OTBET).

st ocaxxaeHust OONMBIIMHCTBA MOHOB TSDKENBIX METAIIOB M3
CTOYHBIX PACTBOPOB YaCcTO MPUMEHSETCS TUIPOKCHT KaJIbIIHs
(ramenast u3BecTh). Eciau rooBoit 00beM OYMIIIAEMON BOIBI
pasen 2000 M, a COZEpP)KAHUE B HEM HOHOB Cu?* cocrasmser
160 Mr/z[M3, To ¢ yderoM 10 %-ro wu30BITKA peareHra,
HE00XO0AMMOTO /ISl ITOJTHOTO OCAXKJICHMS, pacX0/1 THAPOKCHIA
KaJIBIIUS COCTaBUT kr B rox. (OtBer mpuBecTH c
TOYHOCTHIO J10 1enbix; A(Cu) = 64.)

3amanue 3 (BBEIUTE OTBET).

Haubonee TeXHOIOTHYHBIM U 3((EKTUBHBIM CIIOCOOOM
BBIJIEJICHUS] METAJJIOB U3 PAaCTBOPOB SBIIAETCS 3JIEKTPOIH3.
Ecnu ronoBoit o6beM ouminaemoit Boasl pasen 1000 M, a
colep>KaHuEe B HEM HOHOB Cd?* cocransier 13,2 MF/)IMs, TO
BpeMs, HEOOXOAMMOEe [UIsi BBIACICHUS BCETO KaaMHs
ANEKTPOIU30M TIpu cwie Toka 13,16 A U BbIXOA€ MO TOKY
100 %, cocraBut CYTOK.

(OtBeT mpHBECTH C TOYHOCTBIO a0 Iembix; A(Cd) =112;
F =96500 Kn/mo:b.)







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

[IpomexxyTouHast aTTecTauus MO JAUCHMIUIMHE «XHUMHS» BKIIOYAET TEOPETUUYECKUE
BOTIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUSI 0OYUYAIOIIMMUCS 3HAHUH, M TPAKTHYECKUE
3aJ]aHusl, BBISBJIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHHM U BIIAJCHUM, TPOBOAUTCS B hopMme
3ayeTa M SK3aMeHa.

3aueT Mo JAaHHOM AUCUUIUIMHE MIPOBOAUTCS B MMCbMEHHOM (popme 1o Tectam.

IToxa3aTe/u U KPUTEPUH OLlCHNBAHUS 3a4eTa:

«3a4TEeHO0» — OO0Yy4aroUIuiicsi IEMOHCTPUPYET IOPOTOBbI YypoBeHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMM: B XOJE€ KOHTPOJIbHBIX MEPOIPUATUI JONYCKAIOTCS OLIMOKH, HPOSBIAETCS
OTCYTCTBHE OTJAEIbHBIX 3HAHUI, YMEHHI, HABBIKOB, 00Y4aIOIIMUNCS UCIBITHIBACT 3HAUUTEIbHbBIC
3aTpyJHEHUS IPU ONIEPUPOBAHUY 3HAHUSMU U YMEHUSIMU IIPU UX [IEPEHOCE HAa HOBBIE CUTYALINH.

«He 32a4TeHO0» — 00yJaIOILUIiCs HE MOKET MOKa3aTh 3HAHKs Ha YPOBHE BOCIIPOU3BEICHUS 1
00BsicHeHUsT HH(OPMAINK, HE MOXKET IMOKa3aTh MHTEIUICKTYAJIbHBIC HABBIKH PEUICHUS MPOCTHIX
3azay.

DK3aMeH 10 JaHHOW TUCIHUIUIMHE MPOBOAMUTCS B YCTHOU (hopme MO 3K3aMEHAIMOHHBIM
Ousietam, KaKIbId M3 KOTOPBIX BKIIOYAeT 2 TEOPETHMUYECKHUX BOIMPOCAa U OJHO MPAKTHUECKOE
3a/laHue.

Iloka3aTeu U KPUTEPUU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6ayioB) — 00y4aromuiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHUCTEMAaTHMYeCKOe U TIy0OKoe 3HaHue
y4eOHOTO MaTepualia, CBOOOJHO BBHINONHACT TNMPAKTHUYECKUE 3aJaHHsi, CBOOOIHO OIEpUpPYET
3HAHUSIMH, YMEHUSMH, TPUMEHSET UX B CUTYallUSIX MOBBIIIIEHHON CIIOKHOCTH.

— Ha OIIEHKY «Xxopomo» (4 Oamia) — oOyJaroniuics IeMOHCTPUPYET CPEIHUNM YPOBEHB
c(OpPMHUPOBAHHOCTH KOMITETEHIMI: OCHOBHBIE 3HAHHS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYNTENbHBIC OMIMOKH, HETOYHOCTH, 3aTPYJHECHUS TIPU aHATUTHYECKUX OTIEPAIUsX, IepeHoce
3HaHWI U YMEHUW Ha HOBbIE, HECTAH/IAPTHBIE CUTYaIHH.

— Ha OIIEHKY «YyIOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIMiics JIEMOHCTPUPYET
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIHI: B X0Ji€¢ KOHTPOJBHBIX MEPONPHUATUI
JIOITYCKAIOTCSL OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTACIBHBIX 3HAHWM, yMEHUWH, HaBBIKOB,
0Oy4JaroIIMiCs HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHHs TpPU ONEPUPOBAHUM 3HAHUSMU U
YMEHHSIMH ITPU UX TIEPEHOCE Ha HOBBIC CUTYAIINH.

— Ha OLICHKY «HeY/I0BJIETBOPHUTEILHO» (2 Oaa) — 00yJarouuiicss IEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro marepualia, JOMYCKaeT CYIIECTBEHHBIC OITMOKH, HE MOXET
MOKAa3aTh UHTEIJICKTyalIbHbIe HABBIKU PEIICHHS MPOCTHIX 3a/1ad.

— Ha OIICHKY «HeYyJOBJIETBOPUTEJbHO» (1 Oamn) — oOydaromuiics He MOXKET TMOKa3aTh
3HaHMS HAa YpPOBHE BOCIPOM3BEACHHS M OOBsACHEHUS WHGPOpMAIMU, HE MOXET I[0Ka3aTh
WHTEIICKTYaTbHBIC HABBIKM PEIICHUS TPOCTHIX 3a,1a4.



