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PaGouas nporpamma coctasiena Ha ocHoe ®I'OC BO no Hanpas/ieHHIO HOATOTOBKH
29.03.03 TexHOJOTHS TNOIMIPagUueckoro M YIAKOBOYHOrO —TPOM3BOACTBA  (YPOBEHB
GaxanaBpuara) (npukas MunoGprayku Poccuu ot 22.09.2017 r. Ne 960)

Pa6ouasi mporpaMma paccMOTpeHa 1 000peHa Ha 3ace/1lanuu Kadeapbl XuMiH
28.02.2020, mpoTtokoi Ne 7 )
3as. kadeapoit /f@l 24 /é—' H.JI. Measiuk

PaGouast mporpamMma o1o6pena Metoudeckoit komuccueit UEuC
02.03.2020 r. npoToko Ne 7

—
[pencenarens A N.10. Me3un
//’ $
Pabouas nporpaMma cocTaBJICHa:
JIoLeHT Kadepbl XUMHUH, KaH/I. XHM. HAyK TYefpieeor E.B. Tapaciox
73

Penenzent:
JoueHT Kadeapbl @U3MKH, KaHI. XMM. HayK Q:v W/ s B.A. Jlozopos
T




JIuer akTyasm3anuu padoveii nporpaMmal

Pa6ouas nporpamma nepecMoTtpena, oocyxkieHa u ogodpena st peanusanuu B 2020 - 2021
y4eOHOM rojiy Ha 3aceaHuu Kadeapbl XUMUU

[Tpotokon ot 01 centsdps 2020 r. No 1
3aB. kadeapoit ;é %4 z 74 é H.JI. Mensinuk

PaGoyas mporpamMma nepecMoTpeHa, o0cykaeHa u ogodpena s peanusanuu B 2021 - 2022
yueOHOM rofy Ha 3acefaHuu Kadeapbl XUMHH

IIpotokom ot 20 . Ne
3aB. kadeapoit H.JI. Mensauk

PaGoyas mporpamMma nepecMoTpena, oocyxaeHa u ogodpena juis peanusanuu B 2022 - 2023
y4eOHOM roy Ha 3aceqaHuu Kadeapsl XUMHH

[Ipotokom ot 20 r. Ne
3aB. kadeapoit H.JI. Mensauk

PaGouast mporpamma repecMoTpeHa, 00cyx/ieHa u ogo0peHa s peaausauuu B 2023 - 2024
yueOHOM rojy Ha 3aceqanuu kadeapbl XUMHUH

[Tporokonm ot 20 . Ne
3aB. kadeapoii H.JI. Mensiauk

PaGouast mporpamma nepecMoTpena, oocyx/ieHa u oxodpena ais peanusanuu B 2024 - 2025
y4eOHOM rojty Ha 3aceanuu Kadeapbl XUMHH

[Ipotokom ot 20 r. Ne
3aB. kadeapoii H.JI. Mensnuk




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

[enstMu OCBOCHHS TUCHIUTIIMHBI «XHUMHUS» SBISETCS GopMUpoBaHue (HyHIaMEHTAITBHBIX
3HAaHUM B 00JIACTM COBPEMEHHOW XHMHUH, BKIIIOYAIOIIMX OCHOBHBIC TIOHSTHS, 3aKOHBI H
3aKOHOMEPHOCTH, OIMCHIBAIOIIME CBOMCTBA XUMHUYECKUX COEAUHEHHI; pPa3BUTHUE HABBIKOB
CaMOCTOSITENIbHOW pabOoThl, HEOOXOAUMBIX IS IPUMEHEHHS XUMHUYECKUX 3HAHUH TIPU U3y4YCHUH
CIIELIMAIbHBIX JUCLMIUIMH U JAIbHEUIIECH TPAKTUYECKON AEATEIbHOCTH.

2 MecTo TMCUMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

JucrumiarHa XuMusi BXOIUT B 00sI3aTENbHYIO YacTh y4eOHOTo IuiaHa 00pa3oBaTeIbHOM
POTPaMMBI.

JInt  w3ydeHWs ~ TUCHMIUIMHBI ~ HEoOXOoxuMbl  3HaHWS  (YMEHUS,  BIAJICHHSA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHS TUCITUTUTUH/ IPAKTUK:

Xumust B 00beMe cpeiHelt 00pa30BaTeIbHOM IIIKOJIBI.

3HaHusA (YMEHHUs, BIaJleHHs ), IOJIyYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI ISl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

Oprannueckasi XUMUs

AHanuTudecKast XuMust 1 pU3UKO-XMMUYECKUE METO/IbI aHAIM3a

dusnueckas v KOJUTOUTHAS XUMUS

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbrare OCBOCHMS IUCHMIUIMHBI (MOIYyJs) «XUMHsS» OOYy4aroIIMHCS JOJIKEH
00J1a/1aTh CIEAYIOIUMU KOMIIETEHIUSMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-1 Cnocoben MNPUMCHATb C€CTCCTBCHHOHAYYHBIC H O6H_IeI/IH)I(eHepHBIC 3HaHHA, MCTOJbI
MATEMATHYCCKOI'O aHaJIn3a 1 MOJACJIIMPOBAHNS B o0yacTh HpOd)CCCHOHaHBHOfI JCATCIbHOCTHU

OIIK-1.1 Hcnonb3yeT ecrecTBEHHOHAY4YHbIE M OOIIEMH)XEHEpPHBbIC 3HAHUSA IS
pelIeHUs BOIPOCOB B IPO(DECCHOHAILHOM JESITSILHOCTH
OIlK-1.2 [IpumeHnsieT METOIbl MAaTEMATHYECKOIO0 aHallu3a M MOJCIHMPOBAHUSA IS

yIpaBlIeHUs TMPOM3BOACTBOM UM  KadecTBOM monurpaduyecko u
YIIAKOBOYHOM IIPOTYKIIMHU

OIlK-1.3 l'oToBUT MaTepuanbl U aHATM3UPYET JJIST COCTABJICHUS HAYYHBIX 0030DOB,
yOIMKaIMi, OTUETOB




4. CTpyKTypa, 00b€éM U colepkaHNe TUCHHUIINHBI (MOLYJI5)
OO0mmast Tpy1I0eMKOCTh AUCIHILTAHBI COCTABISCT 7/ 3a4eTHBIX AUHMI] 252 akaj. 9acoB, B TOM

HHUCJIC:

— KOHTaKTHas pabota — 150 akax. yacos:
—ayauTtopHas — 144 akan. 4acos;
— BHEAy/IUTOpHAs — 6 aKaJI. 4acoB

— caMmocTosTeabHas paboTa — 66,3 akaz. 4acos;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gaca

dDopMa aTrecTaluu - 3a4€T, 9K3aMCH

AynuropHas s s
o | KomTakTHAA pabora E z dopma TeKyIero
= s X Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) E 2 A . p Kon
S 3 © | caMocTOATENBFHON | yCIIeBaeMOCTH U
JIACIMTUTHHBI 5 E . | xommerenun
O 25 paboTs MIPOMEKYTOTHON
Tlex. mab. | mpaxr. z' aTTecTaluu
3aH. 3aH. QO &
1. Pazgen 1
11 [Tepnoanueckas
cneTeMa P gT SCHHE CaMocCTOsITEIBLHOE OIIK-1.1,
’ p 8 8,1 |u3yuenwue yueOHoii| TecTupoBaHue. OIlK-1.2,
aTOMOB JJIEMEHTOB.
JIUTEePaTyphl. OIIK-1.3
XUMHIecKas CBSI3b.
Odopmienne
oTyera no
nabopaTtopHOn 3amura
paborte. nmabopatopHOit OIK-1.1
12 Xumudeckast Brimonnenue a0O0TBHI. >
8 | 621 6 P OITK-1.2,
TEePMOIMHAMUKA. JOMAIIHEeTO Craava gomarirHero OTIK-1.3
3amanus Ne 1. 3ananus Ne 1. '
Camocrosrensaoe |  TectupoBanue.
u3ydeHue yueOHoun
JATEPaTypPHL.
Odopmienne
oTYeTa 1o
1 nabopaTtopHOH 3amura
paborte. naboparopHon OIK-1.1
Brimonmnenue a0OTHI. e
1.3 Xumuueckass KHHETHKA. 8 6/41 6 pab OIIK-1.2,
JIOMAIITHETO Crava omanrHero OIK-1.3
3amaHus No 2. 3amanus Ne 2. '
CamocrosrensHoe | TectupoBanue.
u3yyeHue y4eOHOH
JIUTEPATypPHI.
Odopminenue
oTyera o
nabopaTtopHOn 3amura
abote. nabopaTopHoi
1.4 PactBopst BI:IFI)'IOJ'IHGHI/Ie §6OTS OIIK-1.1,
3JIEKTPOJIUTOB u 8 18/8U 10 p ) OIIK-1.2,
JOMAIIHEeTO Craava goMariHero
HE3JICKTPOJIMTOB. OIIK-1.3
3amaHus Ne 3. 3amanus Ne 3.
Camocrosrtensaoe |  TecTupoBanue.
u3yucHHe y4eOHOH
JIUTEPaTypPhIL.




Odopminenue

oT4era o
ot | o
15 Komrmnekcusre Brimonnenne nabopatopHoi OIK-1.1,
COCIUHECHUS 4 6 4 JIOMAaIIHET 0 paGorL. OIIK-1.2,
’ Crnaua joMamIHero OIIK-1.3
3aganus Ne 4.
3amanus Ne 4.
CaMmocrosTensHoe
u3yucHHe y4eOHOM
JIATEPaTypPhIL.
HUroro no pazaeny 36 |36/141 34,1
HWroro 3a cemectp 36 |36/141 34,1 3au€r
2. Paznen 2
Odopminenne
oTyera o
nabopaTtopHOn 3amura
abore. TabopaTOpHOI
BLII:IOHHCHHC p:ﬁOTII:)I OIK-1.1,
2.1 JTucriepcHbIEe CHCTEMBI 12 | 12/41 10,2 ) OIIK-1.2,
JIOMAIIIHETO Crnaua 1oMalIHero
OIIK-1.3
3amanus Ne 5. 3ananus Ne 5.
Camocrosarensaoe | TectupoBaHwme.
u3ydeHue yueOHon
JIATEPaTypHL.
Odopminenne
oTyera no
nmabopaTopHO 3ammra
2.2 OKHUCITUTENHHO- Bbilaf;;;ne na60§ 631;;)21{014 OIIK-1.1,
BOCCTAaHOBUTEIIbHBIE 8 6/41 8 OMALIIHeEro Cnaqg }ZlOMaH.IHCFO OIlK-1.2,
TPOLECCHL. 3amadus Ne 6. 3aganus Ne 6. OIIK-1.3
CamocrosrensHoe | TectupoBanue.
M3y4eHHe yueOHOH
JIUTEPATYPHI.
Odopmienne
oTyeTa 1o
nmabopaTopHOit 3ammra
abore. naboparopHon
2.3 DneKTpOXUMUYECKHE BI)II:'IOJ'[HCHI/IC p£6on§ OIK-1.1,
10 | 10/41 10 ) OIIK-1.2,
CHCTEMBI. JOMAIIHEeTO Crnava gomarrHero
OIIK-1.3
3amanus Ne 7. 3ananus Ne 7.
CamocrosrensHoe |  TectupoBanue.
u3yueHHue y4eOHOH
JIATEPaTypHL.
Odopminenue
oTyera o Sammra
nabopaTtopHOn 6 . OIIK-1.1,
2.4 Tlonumepsl. 4 421 4 pabore. M1ADOPATOPHOH OIIK-1.2,
CamocTosaTenbHOoe pacoTI. OIIK-1.3
.| TectupoBanue.
u3yyeHue y4eOHOH
JIUTEPATYPHI.
Odopminenue
oT4era no
25 K . nabopatopHoOn 3amura OIlK-1.1,
.5 KavecTBeHHBIH aHann3 N
HOHOB. 2 4 pabore. nabopatopHoi OIIK-1.2,
CaMocrosiTensHoe paboTHI. OIIK-1.3

u3ydeHue yueOHoU
JUTEPaTypPBHI.




Wroro no pazneny 36 |36/14H1 32,2
Uroro 3a cemectp 36 |36/14U 32,2 SK3aMeH
Hroro no aucumruinye 72 172/28U 66,3 3a4er, SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce mnpenogaBaHMs AUCHUIUIMHBI «XHUMHS» TPUMEHSETCS TpaIullMOHHAS
MH(}OPMaLMOHHO-KOMMYHHUKAIIMOHHAS 00pa30BaTEIbHbBIC TEXHOIOTHH.

Jlexuuu mpoxoAT Kak B MH(GOPMAIIMOHHOH (GopMme, T1e UMEET MECTO MOCIIeI0BATEIbHOE
U3JIOKEHUE MaTepuana B AUCHUIUIMHAPHOM JIOTMKE, OCYIIECTBISEMOE MPEUMYILECTBEHHO
BepOaTbHBIMU CPEJICTBAMU, TaK U B (hOpMe JEKIMii-Oece bl MIIH TUajora ¢ ayAUTOPHEH, JTeKIUi
C MPUMEHEHHEM 3JIEMEHTOB «MO3TOBOM aTaku», JEKUUH-KOHCYIbTALUMA, TJ€ TEOPEeTUYECKUIl
MaTepuai 3apaHee BBIJAETCS CTYJEHTaM JJIi CaMOCTOSTEIbHOIO M3Y4YEHMs, AJIs MOATOTOBKU
BOIPOCOB JIEKTOPY, TAKUM 00pa30M, JIEKIIHs TPOXOIUT IO TUITY BOIIPOCKI-OTBETHI-AUCKYCCHUS.

B nexkummu MOTyT MCHONB30BaTHCS 3JIEMEHTHI MPoOJIeMHOro H3noxeHus. [IpobiemHast
JIeKIMs HAUYMHAETCS C BOIMPOCOB, C IMOCTAaHOBKU MPOOJIEMBI, KOTOPYIO B XOJ€ H3JIOKEHUS
marepuaia HEOOXOIMMO pemuTh. Takas JIeKHus TpPEACTaBIsieT CcoO0OW  3aHsTHE,
IpeJoiararoliee WHUIMUPOBAHHOE MPENoJaBaTesieM MPHUBJICUCHUE AyIUTOPHUH K PEUICHHUIO
KPYITHOH HAy4YHOH MpOOJIEMBI, PAaCKPBHIBAET BO3MOXKHBIE IIyTH €€ PEIICHHs, MOKa3bIBAeT
TEOPETUYECKYI0 U MPAKTUYECKYI0 3HAYMMOCTh NOCTHKeHHil. Ha mpoOnemMHON JeKiuu HOBOE
3HaHME BBOJUTCS KaK HEM3BECTHOE JUIs CTYAEHTOB. [lonydyenHas nHdopmanus ycBauBaercs Kak
JUYHOCTHOE OTKPBITUE €IIle HE U3BECTHOTO sl ceOst 3HAHUSI.

Ocoboe MecTo B mporecce IpenojaBaHus JUCIUIUINHBI «XUMHUS 3aHUMAIOT JICKIIUHU C
UCIOJIb30BAaHUEM JIEMOHCTPAIMOHHOTO XHUMHYECKOTO0 OHKCIEPHUMEHTa, KOTOPBIA TMO3BOJSET
HanOoJiee MOJIHO PeaJM30BaTh METOJA MPOOJIEMHOTO OOyYeHHUs Yepe3 MOCTaHOBKY HpobieM ¢
MOMOIIbIO JEMOHCTpAllMi SIBJICHUN, peakluid WM mpoueccoB. Bo3MoxHO oObeauHeHHE B
JEKIMOHHOM H3JIO)KEHUU TIPUEMOB MBICIEHHOIO M PEAJIbHOIO SKCIEPUMEHTA, YTO JaeT
BO3MOXXHOCTh (POpMHpOBaTh 3HaHUA 00Jiee BBICOKOU CTeneHr 0000IEHHOCTH.

st peanuzanuu “HGOPMAIIMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTeIbHONW TEXHOJIOTUH
HPOBOJATCS JEKIMU-BU3YaIU3allH, B X0JIe KOTOPBIX H3JIOKEHHE TEOPETHYECKOro MaTepuala
COIPOBOXKAAETCS MPE3EHTALlUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuiieTcsi B XoJie J1a0opaTOpHbIX paboT, B X0/€ KOTOPBIX
yuebHasi paboTa IPOBOAMTCA C peajbHBIMU XMUMHMUYECKMMHU BemiectBamu. Ha maGopaTopHbIx
paboTax BBINOJIHAIOTCS TPYNIOBbIE WIM HHAWBUAYaJIbHBIE 3a/laHUSl 0 MPOIIEHHOM TeMme.
[TpoBenenune nabopaTopHbIX pabOT HEOOXOAUMO MpENBapATh HMHCTPYKTAKEM [0 MpaBUIaM
6e3omacHoi paboThl B XUMHUYECKOH Jabopatopun. OCHOBHBIM YCJIOBHEM JIONyCKa CTYJEHTOB K
nabopaTopHOM paboTe sBIAETCS WX O00s3aTenbHas TMOJATOTOBKA K HEW C COCTaBICHUEM
TEOpeTHYecKoro BBeAeHus. [Ipu mpoBeneHMM 1a0OPaTOPHBIX 3aHATHHA HCHOIB3YETCS METO[
KOHTEKCTHOTO OOy4YeHUs, KOTOPbII MO3BOJIAET YCBOMTH MaTepuain IyTeM BbISBICHHUS CBs3eil
MEX/y KOHKPETHBIM 3HAaHHUEM U ero npuMeHenueM. Kpome toro, 1eiaecoo0pa3Ho UCTONb30BaTh
TEXHOJIOTHIO KOJJIEKTUBHOTO B3aUMOOOY4eHHS (TTapHyI0 paboTy) TpeX BUJIOB: CTaTHYECKas mapa,
JMHAMUYecKas rapa, BapualMoHHas 1apa; COBMEIas ee ¢ TEXHOJIOTHeH MOIyIbHOTO 00yUeHHS.
BbimonHuB sKcnepuMeHT, oOydaromuiicss (GopMyaupyroT OOOOIIEHHbIE BBIBOJBI IO CEpUU
OTIBITOB, UCTIOJIb3YS IPHEMbI aHAJIOTHH ¥ CPAaBHEHMSL.

CamocrosiTenbHasi paboTa CTYIEHTOB SBISE€TCS OJHUM M3 Hauboiee 3()(PEeKTUBHBIX
CPEACTB pa3BUTUS MOTpeOHOCTH K OyaymieMmy camooOpas3oBanuio. CamocrosiTenbHas pabora
CTYJICHTOB BKIJIIOYaeT B ce0s camble pa3HOOOpa3Hbie (OpPMBI yueOHOW JeATETHLHOCTH:
BBINOJIHEHUE JOMAIIHUX 3aJIlaHH, 3aBepiIeHre oQopMIIeHHs Ja00paTOPHBIX padoT, MOATOTOBKA
K MpakTUKyMy, HM3y4Y€HHE OCHOBHOTO U JOMOJHUTEIBHOIO MaTepuana No ydyeOHUKaM U
nocoOusiM, yTeHHe U MpopadoTKa HayYHOH JIUTEpaTypsl B ONOINOTEKe, HanMcaHue peepaToB U
KYPCOBBIX paboT, MOATOTOBKA K KOJUIOKBHYMaM, 3au€Tam, UTOTOBON aTTeCTaIl|H.

CaMmocrosiTenbHasi paboTa CTYIEHTOB [OJDKHA OBITh HampaBlieHa Ha 3aKperyIeHHs
TEOPETUYECKOr0 MaTepuaa, U3JI0’)KEHHOTO MPeroaBaTesieM, Ha MPopadoTKy TeM, OTBEICHHBIX
Ha CaMOCTOSITEIbHOE H3yYeHHE, Ha IMOATOTOBKY K JIaOOpaTOPHBIM 3aHATHUSAM, BBIIIOJHEHUE
JIOMAIIIHUX 33JaHUH U MMOATOTOBKY K PyOEXKHOMY M 3aKIIFOUUTEIbHOMY



KOHTpOJIt0. [IoMUMO 3TOr0, 00yJaromuecs MpeACTaBIgIOT Pe3yabTaThl CBOSH CaMOCTOSTEbHON
paboThI B BUJIE MTPE3CHTALIHIH.

CamocrosarenbHas paboTa CTyIEHTOB IO AMCUUIUIMHE «XUMUS» BKIIOYACT pEIICHUE
3aJa4 ¥ BBIMIOJIHEHUE 3a/laHUi PENpOAYKTUBHOIO XapakTepa MO alfOPUTMY, MPEAJIOKEHHOMY
pernoaaBaTesieM.

[Ipu mpoBeneHUM pyOEKHOTO U 3AKIIOYUTENLHOTO KOHTPOJSI OCHOBHBIMH 3aJadyaMu,
CTOSIIIMMU TIEepe]] TPenojaBaTeieM, SBISIOTCS: BBIABICHHUE CTENEHU MPAaBUIBHOCTH, 00BEMa,
[IyOMHBI 3HAHUW, YMEHHM, HABBIKOB, MOJIYY€HHBIX MPU U3YYEHUH Kypca Hapsily C BBISIBJICHHEM
CTENEHH CaMOCTOSITEIbHOCTH B IPUMEHEHNUH MOJTYUEHHbBIX 3HAHUN, YMEHUM U HABBIKOB.

CoBpeMeHHbIE UHTEPAKTUBHBIE CPEJCTBA MO3BOJISIOT SKCIEPUMEHTHPOBATH C HOBBIMU
dopmamu koHTpOst. OOyyaromuMcst peIaraloTcsi TECThl U 3a/1a4d B 3JIEKTPOHHOM BHJE, C
ABTOMATU3UPOBAHHONW CHCTEMOW MpOBepkH. B oTiauume OT OOBIYHOTO TECTUPOBAHUS TaKOU
CIoco0 KOHTPOJIS MO3BOJISIET O0yJarouMMcesl B Jito00€ BpeMsl IPOWUTH TECT, MIPOAHAIU3UPOBAThH
OIIMOKHU U POITH TECT OBTOPHO.

[Tnan-rpaduk, nurepatypa, MaTepuanbl K JIGKIUAM H JIAOOPaTOPHBIM paboTaM, TECTHI
JUTSL TEKYIETO KOHTPOJIS, BOMPOCHI ISl UTOTOBOT'O KOHTPOJISI BBUIOXKEHBI ISl CAMOCTOSITETTLHOM
paboTel oOydJarommxcs Ha oOpasoBarenbHOM Tmoptaie PI'BOY BO «MarHuToropckwii
rocyJapCTBEHHbIN TexHuueckuil ynusepcuret um. I'.11. Hocosay.

OOyuarommiicss MOKET NMPONTH B JWUCTAaHIMOHHOW (opme oHmaiH-kypc «Kak xumus
OOBSCHSICT M U3MEHSET OKPYKaroIIUi Mup» Ha tiardopme "OTkpbiToe 00pa3oBaHue".

6 YueOHO-MeTOUUYECKOE O0eciedeHHe CaMOCTOATeIbHONH PadoThl 00yUYarOIIMXCS
[IpencraBieHo B npuioxeHuu 1.

7 OneHoO4YHbIE CPeACTBA LISl IPOBeAeHUSsI IPOMEKYTOYHOM aTTeCTAllNU
[IpencraBieHsl B NpUIOKEHUH 2.

8 YueOHO-MeTOANYECKOE M HH(POPMALIMOHHOE 00ecTiedeHHe JUCHUTLINHBI (MOLYJI51)
a) OcHoBHas JIUTEpaTypa:

1. OcuoBel xumuu: yueouuk / B.I'. UBanos, O.H. I'eBa. - M.: KYPC: HUI] UH®PA-M,
2014.-560c.: - (Beicmiee oOpaszoBanme: bakamaBpuat). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oOpamenus: 01.09.2020). - Tekcr:
AIEKTPOHHBIN.

2. Komsina, JI. T'. Xumus : yueObnoe nocobue / JI. I'. Konsina, JI. T'. Tapactok ; MI'TY. -
Marnutoropck : MI'TVY, 2015. - 1 snextpon. ont. auck (CD-ROM). - 3ari. ¢ TUTYIL. 9KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.pd
f&view=true (mara oOpamenus: 01.09.2020). - MakpooObekT. - TeKCT : IIeKTPOHHBIN. -
Ceenenus gocTymnHbl Takke Ha CD-ROM.

0) lonotHuTE/ILHAS JIMTEPATYPA:

1. Mensauk, H. JI. PactBopsl : mpaktukym / H. JI. Mensuuk, D. P. Mymiuna, O. A.
MumyprHa ; MarHuToropckuii roc. tTexuudeckui yH-t uM. I'. M. HocoBa. - Marauroropck :
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[caiiT]. — URL.: https://urait.ru/bcode/451302 (nata obopamenus: 01.09.2020).

6. M3BecTrst BRICIINX YY€OHBIX 3aBEICHUN. XUMUSI M XUMAYECKasi TEXHOJIOTHSI: HAYIHO-
texHnueckuit xxypHai — ISSN 0579-2991. — Tekcr : HemocpeICTBEHHBIH.
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Metoauueckne yka3zaHUs K Ja0OpaTOpHBIM paboTaM MO JAUCHUIUIMHE «XHUMHUSA» Ui
00y4JaroNIMXcsl BCEX HAMpPaBJICHUI MOJATOTOBKH M CIielaibHOCTeH Bcex (opm obyuenwus / JL.T .
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HanmMeHnoBaHue .
0o Ne nmoroBopa Cpoxk ieficTBUS TUIIEH3UN

MS Windows 7
Professional(mms  [[-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)
MS Office 2007 |y, 135 o1 17.09.2007 GeccpoHo
Professional
7Zip CBOOOIHO  PACHPOCTPaAHSIEMOE OECCPOYHO
FAR Manager CBOOOJHO  pacmpoCTpaHIEeMOe 0OeccpouHO

IIpodeccnonanbubie 02361 JAHHBIX M HHPOPMAIMOHHBIE CIPABOYHbIE CHCTEMBI
HasBanwne kypca Cchlnka

OnekTpoHHas 0a3a mepuoamveckux m3manmii East|URL: https://dlib.eastview.com/
View Information Services, OO0 «MBUC»
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cucreMa — Poccuiickuii  MHIEKC  HAy4dHOTrO
mutupoBanus (PUHIL)
ITouckoBas cucrema Axamemust Google (Google|URL: https://scholar.google.ru/
Scholar)

URL: https://elibrary.ru/project_risc.asp
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DnekTpoHHbIe pecypchl OmOmuorekn MI'TY  mwm. [http://magtu.ru:8085/marcweb2/Default.asp
I'.1. HocoBa

MesxnyHapoHas HayKOMEeTpHUYecKas
pedepaTuBHAas W TOJHOTEKCTOBas 0a3za JaHHBIX
HayyHbix u3nannii «Web of sciencey
Mexnaynapoanas pedepatuBHas u nosHoTekctoBast|URL: http://scopus.com
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URL.: http://webofscience.com

MexnyHapoiHas KoJUIeKIUs HaydHbIX npoTokonoB(URL: http://www.springerprotocols.com/
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9 MaTepuajibHO-TEXHHYECKOE o0ecreueHHe T CIUIINHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00CCIICYCHUE TUCIIMITIMHBI BKIIIOYACT:

1. YyeOHuble ayauTopuu ISl MPOBEACHUS 3aHATHHA JEKIMOHHOTrO Thma. OcHalleHue
ayJUTOPUU: MYJIBTUMEIUHHBIC CPEACTBA XPAHCHUS, IEPEIaur U MPEICTABICHUS HHOOPMAITIH.

2. Y4eOHBIE ayaUTOPUH JUISL TIPOBEICHHS JIAOOPATOPHBIX 3aHATHHA, TPYIIIOBBIX M
WH/IMBUYAIbHBIX KOHCYJIBTAIlMi, TEKYIIEro KOHTPOJIS M TPOMEXKYTOYHOW aTTECTAIUH.
Ocnamenue aynuropun: OOopynoBaHUE IS BBIIOJHEHUS 1a00paTOPHBIX pabOT, XUMUYECKAs
nocyJia, peakTuBbl. HarmsgHpie MaTepralibl: TAOIUIIbI, CXEMBbI, IIJIaKaThI.

3. Ilomenenust U1t CaMOCTOSITENILHOM paboThl oOydaromuxcsi. OCHAICHHE ayTUTOPUH:
[epconanbubie KoMIbioTepbl ¢ makeroMm MS Office, Beixogom B MHTEpHET W ¢ JOCTYIIOM B
AIIEKTPOHHYIO MHPOPMALMOHHO-00Pa30BaTEIBHYIO CPEly YHUBEPCHUTETA.

4. TlomemeHuss A1 XpaHEHUS U TMPOPHUIAKTUYECKOTO OOCITY>KMBAHUS Y4eOHOTO
obopynoBanusa. OcnHamenue ayautopuu: Cremnaxu, ceddbl I XpaHeHHs y4eOHOTO
000pyI0BaHus, THCTPYMEHTHI JIsl peMOHTa 1a00paTopHOro 000pyI0BaHUsI.
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Ipuioxkenne 1

6. YueOHO-MeTOoquYeCcKoe o0ecneyeHne caMoCTOsATeIbHOI padoThl 00y4ar0IMXCs

CamocTtosaTenbHas paboTa 00ydaromMXcs MOJpa3JessieTcss Ha ayAUTOPHYIO, KOTOpas

MMPOUCXOOUT KaK BO BPEMs na60paT0pHHx SaHﬁTI/If/’I, TaK W Ha IIJIAHOBBIX KOHCYJIbTAUAX, U Ha
BHCAYAUTOPHYIO, IPOUCXOOAIIYH0O BO BpPEMA IIOATIOTOBKH 06y‘laI-OH_II/IMI/IC$I OTYETOB IIO
Ha60paTOpHHM 3aHATHUAM U IIPU BBIITOJIHCHUN JOMAIITHUX 3a;[aH1/1171.

©CoNoak~wWNE

ouhkwdE

KonTposibHbIe BONPOCHI 1151 321U THI JIa00pPaTOPHBIX PadoT
1 cemectp
Tema 1. [lepuonnyeckasi cucreMa u CTpPOCHHE aTOMOB AJIEMEHTOB

JlaGopaTopnas pabora Nel
«CBoiiCTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COEIMHEHUN»

Uro Takoe okcuanl? Ux kinaccudpukanus. Homenkiarypa.

[lepeuncnure OCHOBHbIE XUMHUYECKHE CBONCTBA OKCHJIOB.

Urto takoe ocnoBanusa? Ux knaccudukanus. Homenknarypa.

[lepeuncnure OCHOBHbIE XUMHUYECKHE CBOMCTBA OCHOBAHHIA.

Uro takoe kucnotel? Ux knaccudukanus. Homenknarypa.

[lepeunciute OCHOBHBIE XUMUUYECKHE CBOMCTBA KUCIIOT.

Uro HazbiBatoT coisimu. Mx knaccuduxanus. Homenknarypa.

[Tepeuncnnure OCHOBHbIE XUMUYECKHE CBOMCTBA COJIEH.

Kakas renetnueckast CBsi3b CyLIECTBYET MEX]y KIacCaMU HEOPTaHUYECKUX COEAMHEHUN?

Tema 3. Xumuueckas TepMOAMHAMHKA

JlaGopaTtopnast pabota Ne2
«OrmpeneneHue YHTAIbIUN PACTBOPEHUS M SHEPTUN KPUCTAITMUECKON PEIIeTKU

OCHOBBI XMMUYECKON TEPMOAMHAMUKU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.
TepMoanHaMuyeckue napaMeTpbl U PyHKIIMHU COCTOSIHUSL CUCTEMBI.
OHTanenus 00pa3oBaHUs BEIIECTBA.

TenoBoit 3 (PekT XUMUIECKON peaKI1H.

@DakTopbI, BAUAIOMIKE Ha TEMIOBOM 3(hPEeKT XMMUIECKOH peaKIiH.
Chopmymupyiite 3akoH ['ecca.

Kakwue cnenctsus BhITEKAIOT U3 3aKkoHa ['ecca.

OHTpoMNuUs KaK QYHKIHS COCTOSHUS CUCTEMBI.

LN akwNE

Tema 4. Xumuyeckasi KHHETHKA
JlaGoparopHas pabota Ne3 «CkropoCTh XUMHUYECKHX PEAKIHI

Uto n3y4yaeT XuMuuecKass KHHETHKA?

JaiiTe onpeneneHue CKOpOCTU TOMOIEHHOM U ITeTEPOreHHON peaKuil.

Ot kakux (aKTOPOB 3aBUCUT CKOPOCTh XMMHUYECKON pEaKIuu?

Jla¥iTe onpeneneHue 3aK0Ha JEHCTBUSL Macc.

Uto Ha3bIBAIOT KOHCTAHTON CKOPOCTH?

Ot kakux (akTOpoB 3aBUCUT KOHCTaHTa ckopoctu? Cdopmynupyiite npasuio Bant-



Fododa.

7. UYro Ha3bIBAIOT TEMIIEpATypHbIM K03 uienrom? Kakue oH MOXKET UMETh 3HAYCHHUSI?
8. [Touemy MOBBIIIEHHE TEMIIEPATYPHI YBEINUUBAET CKOPOCTh PEAKIH?

Tema 5. PactBopsl

JlabopaTtopnast pabota Ne4 «IIpurorosieHnue pacTBOpa U yCTAaHOBJICHHE €T0 TOUYHOM

KOHIIEHTPALIUI»

1. [lepeunciaure OCHOBHBIE CLIOCOOBI BRIPAKEHHSI KOHIIEHTPALIUU PAaCTBOPOB.

2. Kak paccuutarh MOJISIDHYIO KOHIIGHTPALIMIO pacTBOpa, €CIM H3BECTHA
SKBUBAJICHTHAsI KOHIIEHTpALUs?

3. Kaxk paccuutars Maccy pacTBOpa, €CIIM U3BECTHA MaccoBast JOJIsl paCTBOPEHHOTO
BEILIECTBA B PACTBOPE U MAcca BOJIBI.

4. Uro Takoe SKBHBAJICHT BEIIECTBA?

5. Kaxk paccuntaTh MOJSIpHYIO MacCcy SKBHBAJICHTA BeIleCTBA?

6. B kakux enuHunax u3MepsieTcsi TUTp paCTBOPEHHOrO BelllecTBa?

JlaboparopHast pabota Ne5 «IeKTpouTHIEeCKas TUCCOIHATIHS

Kakue BemecTBa Ha3bIBAIOTCS AIEKTPOITUTAMU?

Yro Takoe IEeKTPOIUTHYECKAs: AUCCOLUALM?

UTo Ha3BIBAIOT CTENIEHBIO JUCCOLUALINY IEKTPOIUTA?

Kakue 311eKTpoIuThl OTHOCATCS K CUIIbHBIM?

B kakom ciyyae peakiiny HOHHOTO 0OMeHa MPOTeKaloT HeoOpaTuMo?
Kakue BemecTBa B MOHHBIX YPaBHEHUSX 3alIUCBHIBAIOT B MOHHOM BHE?
Kak nuccounnpyror aMpoTepHbIe 37€KTPOIUTHI?

NoakowhE

JlabopaTtopHas padota Ne 6 «I'unponus conei»

Urto Takoe ruapoau3 coyen?

Kakwue conu noasepraroTcsi THAPOINU3Y?

Kak onpenenuts cpemy pacTBopa comu?

Urto Takoe WHINKATOPHI?

KonwmuecTBeHHas XapaKTEepUCTHKA THAPOIIN3A.

Kak paccuntaTh KOHCTaHTY TUApOIH3a?

Kakue (GakTopsl BIUSIOT Ha CMEIICHUE PAaBHOBECHS PEAKIIMU THIPOIN3a COTU?
[Tpu KaKuX YCIOBUSX MOXKHO YCUIUTH TUIPOIIHU3 COTH?

Kak MoxHO 0c1abuTh THAPOIH3?

©CoNoaR~wWNE

Tema 6. KoMmniaekcHbIE COSTMHEHNS
JlabopaTtopHas padota Ne 7 «KoMIsieKCHBIE COSTMHEHUS

Y10 Takoe KOMIUIEKCHBIE COeTUHEHUS?

Knaccudukaiys KOMIUIEKCHBIX COSTUHEHUH.

[IpuBenuTe peakiys MoIydeHUs KOMIUIEKCHBIX COCTMHEHHH.

Kakue noHbI MOTYT OBITH KOMILIEKCOOOpa30BaTeIsIMU?

Kak nuccouuupyroT B pacTBOpe KOMIUIEKCHBIE COCTMHEHUS?

UTto Ha3bIBa€TCSI KOHCTAHTOW HECTOMKOCTH KOMIUIEKCHOTO COETMHEHHUS?
Uto XapakTepusyeT KOHCTaHTAa HECTOMKOCTU KOMIIJIEKCHOTO COEUHEHHUS?

NoakowdhE

JlaGopaTopnas pabota Ne§



ook wnE

«CMmelleHne MOHHOTO PaBHOBECHS B paCTBOPE MaJIOPACTBOPUMOIO AIEKTPOJINTAN

UYro Takoe pacTBOPUMOCTD BeIeCTBa?

Yro Takoe Mpou3BeIeHNUE PACTBOPUMOCTH?

Ot yero 3aBUCUT 00pa30BaHUE OCAJKA B PACTBOPAX IEKTPOIUTOB?

ITpu KaKuX yCIIOBUSAX MOXHO PaCTBOPUTH OCaT0K?

Uro Takoe npousBeaeHnEe HaKTUIECKUX KOHIICHTPALUN?

Kak ¢ TOukH 3peHus CMELEeHUsI HOHHOIO PaBHOBECHS B PACTBOPE MAJIOPACTBOPUMOIO

SJICKTPOJINTA OOBSICHUTH BO3MOKHOCTD PACTBOPCHUA ocamca?

NogakowhE

NoakowhE

BOoo~NoORWDNE

0.

2 cemecTp
Tema 1. lucnepcHble cuCcTEMBI
JlaboparopHast pabota Ne9 «Koimonaabie pacTBOPbD»

Hucniepcusie cucrembl. Kitaccugukaim JUCIepCHBIX CUCTEM.
Crioco0b! nostyyeHust KOJUIOUJHBIX PACTBOPOB.

CtpoeHure KOITOUTHBIX YaCTHLl.

Y CcTONYMBOCTD KOIOUAHBIX cucTeM. CTaOMIIN3aTopBhl.
Koarynsuus komionaos.

Koarynsius KoamouHbIX pacTBOPOB JIEKTPOIUTAMHU.
[Tpasuiio lynbne — Napau. Koarynupyromas cnocoOHOCTb.

JlabopaTtopnast pabota Nel0 «OnpeneneHre ONTUYECKUX CBONCTB KOJIOUIOBY

Uto Takoe HAHOTEXHOJIOTHSI?

KakoBbI epcreKkTUBbl MPUMEHEHUS! HAHOTEXHOIOTHii?

Jlnst Kakux 1enel uCnoJib3yrT HaHOYACTHUIL cepedpa?

Kakue metoap! moaydeHuss HaHOYacTUll BaM n3BeCTHBI?

B uem ocoOeHHOCTD MOTydeHrne HaHOYaCTHIl cepedpa MeTo1oM GoToauza?
Kakue MeTo/1bl HCTIONB3YIOT 711 OLIEHKH Pa3MepoB YacTHIl B 30J151X?

Urto Takoe onTuyeckas mioTHocTh? Ha kakom mpubope ee onpenenstoT?
Kakoii MeTo1 mofry4eHus 4acTHUI] UCTIOIb30BaH B JabopaTopHoi padbote?
Jy1st 9eTo BBOJAT BOCCTAHOBUTENH ITPH CHHTE3€ YaCTHII?

3auem 30516 00pabaTHIBAIOT PACTBOPOM TUAPOKCHUIA AMMOHUS?

Kak onieHuBaercs arperaTuBHasi yCTOMYMBOCTD 30J1€17

Tema 2. OKHUCIUTENTBHO-BOCCTAHOBUTEIBHBIE MPOLECCHI
JlabopaTtopHas padota Nell «OxuCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKITUN

Kakmue peakiiuy Ha3pIBatOT OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

YTo Ha3bpIBAIOT OKUCIEHUEM U BOCCTAHOBIECHUEM?

UYto Ha3bIBAIOT OKUCIUTENEM 1 BOCCTAHOBUTEIIEM?

Ha3oBure BemecTBa, N3BECTHBIE KaK CHIIBHBIE OKUCIUTEIN.

HazoBuTe BemecTBa, M3BECTHBIE KaK CHIJIbHbIE BOCCTAHOBUTEIH.

Kakue peakuiuu oTHOCSTCS K peakUusM JUCIPOIOPLIMOHUPOBAHUSA?

Kakue  peaknum  OTHOCATCS K BHYTPUMOJIEKYJISIPHOMY  OKHMCJIEHHIO -

BOCCTAHOBJIEHUIO?

8.

Kakue peakuuy oTHOCSTCS K MEKMOJIEKYJISIPHOMY OKHCJIEHHIO - BOCCTAHOBJICHUIO?



Tema 3. DIIEKTPOXUMUYECKUE CUCTEMBI

JIaboparopHast pabota Nel2 «DneKTpOXUMUUECKHE TPOLIECCHI»

1. OnekTpoxumMHuueckue  cucteMbl.  Kiaccupukamust — 3JIEKTPOXMMHUYECKHUX
IIPOLIECCOB.

2. ["anpBanmdeckuit anement Januans — Axoou.

3. DNEKTPOABUKYLIAs CHJIA TaIbBAHUYECKOIO MJIEMEHTA.

4. W3mepeHne 3IEeKTPOAHBIX NOTEHUHUANOB. Ps1 CcTaHAAPTHBIX 3JIEKTPOAHBIX
noreHuuano. CBONCTBA METAJUIOB B COOTBETCTBUU C UX IIOJIOKEHUEM B Py HAIIPSDKEHUN.

S. VYpasuenue HepHcra.

6. DIEKTPOJIN3 PACIIaBOB U pacTBOPOB. KaTomaHble U aHOAHBIE IIPOLIECCHI.

1. OO0benuHenHbll 3akoH Papazest. Beixoa no Toky.

JlaboparopHas pabota Nel3 «Koppo3ust METaioB»

1. Yrto Ttakoe koppo3usi?

2. Kakue BUbI KOPPO3UHU BaM M3BECTHBI?

3. Tlepeuncnute crOCOOBI 3aIUTH METAIIOB OT KOPPO3HUH.

4. DneKTpOXMMHYECKass KOppo3us. AHOJHOE OKHUCIEHHE MeTaula M KaTOJHOE
BOCCTAHOBJICHUE OKHCIUTEIIS.

5. [Nouemy Bo3pocCiia CKOPOCTh BBIACICHHS BOJIOPO/IA P T00ABICHUU COJU?

6. CpaBHHTE pe3yJIbTAThI OIBITOB 10 KOPPO3UH MPU KOHTAKTE XKelle3a U IIMHKA, U Kelle3a ’
MEHOM MPOBOJIOKH B JUCTHILIMPOBAHHOM M «MOpPCKOK» Boje. I'ie mporiece nmporekaer ObicTpee
M YE€M BEI 9TO 00BsicHUTE?

Tewma 4. [lonumepsl
JlaGopatopHas pabota Nel4 «neHTrdUKaLNS TOTUMEPOB)»

UTo Ha3bIBAIOT MOJIUMEPAMH U OJTUTOMEpaMu?

N3 xakue coequHeHn MOJIy4aroT MOJIUMEPHI?

B pe3ynbpTaTe Kakux peakiuii MOKHO MOJYYUTh MOJIUMEPHI?
[IpuBeauTe mpuMepbl peakiuii NOJIMMEPU3AIUU U TTOJUKOHICHCAIH.
Kakumu metogamMu MO>KHO UACHTU(OUIIUPOBATH TOTUMEPHI?

['ie mpuMeHSIOTCS TOJIUMEPHI?

ouhkwndE

Tema 5. KauecTBeHHBIN aHaIU3
JlabopaTtopHas pabota Nel5 KauecTBeHHBII aHamN3

YTo Takoe KaueCTBEHHBIN aHaIu3?

Jlnist kakux 1enel NpuMeHsIeTcsl KaueCTBeHHbIN aHamn3?

ANTOpPUTM ITPOBECHUS KAUECTBEHHBIX PEaKUil Ha KATHOHBI U aHUOHBI.
Kakue peakTUBBI IPUMEHSIOT JUIst OOHAPYKEHUS XJIOpUI U OpOMHUI HOHOB?
Kak oTnmuuTh nMprcyTCcTBHE B pacTBOpax aHWOHOB Br u I™?

J1J1s 4ero ucnosb3yro MHIMKATOpHYI0 Oymary?

Kakue peakTuBbl NpUMEHSIOT AJisi oOHapykeHus cynbdat u pocdar noHOB?

NoakowhE

BapuaHThbl 1OMAIIHUX 32IaHUI 1JIS BHEAYIMTOPHOH CaMOCTOSAATEILHOI padoThI
00y4yaIuxcs Mo TeMam

JlomalHee 3aganue No 1
no TemMe: «XUMHUYECKAsi TEPMOTUHAMHKA»




3azmaya Nel
Hus peakuuu CHy y + CO;y () = 2 CO () + 2 Hy () onpenenute BO3MOXKHOE HaIpaBICHUE

CaMOIIPOM3BOJILHOIO TEYEHUSI PEAKLMU MPU CTAHAAPTHBIX YCIOBHUAX W Ipu Temmeparype T =
927 °C, ecni TerunoBoit 5p(PEKT peaKiHy 0 3aTAHHON TEMIIEPATyPhl HE H3MEHHUTCS. YKaKHTe:
a) BBIIEJSIETCS. WIN NOTJIOIIAETCS SHEPI U B XOJI€ peaKkluK; 0) MPUUNHY HAlICHHOIO U3MEHEHUS
sHTponuHU. Paccunraiite Temneparypy Hadajaa peakLuu.

3azaya Ne2

Beraucnure temnosoit apdexrt peaknuu: CaCy ) + 2 HoOry = Ca(OH)2 o + CoHa (),
HOJIb3YSACh CTaHAAPTHBIMU TEIUIOTaMH 00pa30BaHMsl pearnpyronux BenecTB. CKOJIbKO TEMIOThI
BBIJICJIUTCS UJIH TIOTJIOTUTCS Tpu oOpazoBanuu 2,24 1 CoHy?

3azmaga Ne3

[To TepMOXUMHUYECKUM YPaBHEHUSIM PACCUMTANUTE TEIUIOBOM A(PPEKT peaKIiu:
Ho ) + COz ) = CO () + H2 O(py. TepmoxuMuueckue ypaBHEHHS:

a) H2 (r) + 02 O Hzo () AH = -241,9 KI[)K;

0)2 CO o T O, "= 2 COy (™) AH =-566,2 xk]Ix.

JlomamHee 3aganue No 2
mo TeMe «XUMHYeCKAsA KHHEeTHKA»

3amaua Nel
Peaknus nporekaer no ypapaeHnuto: O; ) +2 CO ) =2 CO; (. HauanbHbIe KOHIEHTpaLuu

pearupyromux BemecTB paBbl: [O2] = 1,2 moms/n, [COJ= 0,8 monw/n. Bo ckoiapko pas
MU3MEHUTCSl CKOpPOCTh HpsiMOM peakuuu, koraa npopearupyer 30% CO? Bo ckonbko pa3
U3MEHATCS CKOPOCTU MPUMON U 0OpaTHOM peaklivy, eCiIM YBEIUUUTh JaBJICHHE B CUCTEME B JBa
pasza?

3azaya Ne2

ITpu remneparype 40 o°c HEKOTOpOE KOJIMYECTBO BEIIECTBA BCTYNAET B peaklUIo 3a 20MUH.
Paccuuraiite Bpemsi, mpu KOTOPOM 3TO K€ KOJIMYECTBO BELIECTBA BCTYNUT B PEAKIUIO MpU
temneparype 200 oC, ecmm TeMIepaTypHbli K03()(OUIUEHT CKOPOCTH peakuuu paBeH 2. Bo
CKOJIBKO pa3 U3MEHUTCS IIPU 3TOM CKOPOCTh peaKkuu?

3amaua Ne3

Haiigure HauvanbHble KOHILEHTPALMU MCXOJHBIX BELIECTB W KOHCTAHTY paBHOBECHS
pEaKIHU:
Fe @y + H2O ) = FeO () + Hy (), eciim paBHOBECHBIE KOHIIEHTPAIMU PEarupyroniux BELECTB
pasubl: [H,01=0,3momb/m1, [Hz] = 0,4 Moms/m.

3ayaga Ned

Hns peakumonnoi cucremsl: CO )y + HO () = CO2 () + Hy () HayanbHBIE KOHLIEHTPALUU
paBubl: [H,0] = 0,5 mons/n, [CO] = 0,6 monp/n. Onpenenute KOHIIEHTPAIIUH BCEX BEIIECTB B
MOMEHT PaBHOBECHS, ECJIM KOHCTAaHTa paBHOBECHs paBHa 1,45.

3amauda Ned

Bripa3ute uepe3 KOHLIEHTpalMK pEareHTOB KOHCTAHThl PAaBHOBECHS CIENYIOLINX PEAKIIHIL:

Nz(r) +3 Hz(r) =2 NH3(F), AH =-92.2 x]JIx;
COQ(I—) +C M= 2 CO(]-), AH =+160,5 xJIx;
CO(F) + Hzo(r) =CO, ™ T Hz(r), AH =-41,1 x]JIx.

VYKaKuTe HamnpaBlICHUE CMELIEHHS XMMHWUYECKOTO PAaBHOBECHS AITHX pEAKLU: a) IpHu
MOHW)KEHUU TEMIIEpaTyphl, €Cli JIaBJIC€HHE MOCTOSHHO; O) MpHU MOBBIILIEHUU TaBJICHUS, €CIU
TEeMIIEpaTypa NOCTOSHHA.

Jdomamnee 3axanue Ne 3
o reme «PacrBopbsn»

3amaua Nel



B kakom o0weme Bonbl cieayer pactBoputh 135 v SnCly mnst monmydenus 3 M pactBopa
xnopuzaa ososa (l1) ¢ mrotHocThIO P=1,405 T/MA? 1151 IPUTOTOBICHHOTO PAaCTBOPA PACCUNUTATD:
a) MaccoByto 10J110 SNCly; 6) MOJIAPHYIO KOHIIEHTPAIMIO SKBHBAJICHTA; B) MOJISLIBHOCTh; T') TUTP;
1) MoJisHYyI0 moio SnCl,.

3azaya Ne2

Cxonmpko mn 15%-ro pactBopa Na,COjz mimorHocteio 1,16 r/em® norpedyercst st
npurortosnenus 120 mia 0,45 M pactBopa Na,COs3?

3anaua Ne3

3aKOHUYUTh MOJICKYJSIPHBIE M HANUCATh COKPAIICHHBIC HWOHHBIC YPaBHEHHS PEAKIIHA
B3aUMO/ICHCTBHS CIICAYIONINX BEIICCTB:

HBr + NaOH —
FEz(SO4)3 + KOH —
Sb(OH);3; + H,SO4 —

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

3aziaya Ne4.
Boruncnouts pH 0,05 M pactBopa cepHO KUCTIOTHI.

3aziaya NoS.

Kakue wu3 cnenyromux coiseit moxasepratorcst ruaponmsy: NapSOsz, Cu(NOgs);, KBr?
CocTaBuTh MOHHBIE U MOJICKYJISIPHBIE YpaBHEHUS THAPOIIM3a COOTBETCTBYIOIUX cojeil. Kakoe
3Hauenue PH (=7, <7) uMeroT pacTBOPHI ITUX COJIEH?

3amaua Neb.

Haiitn npoussenenue pacrBopumoctu PbCly, ecnim B 200 mut Boabl pactBopsiercst 2,17 T
3TOTO COEIUHEHUS.

JlomamHee 3aganue No 4
no teme «/lucnepcHnie cuCTEMbD)

3agaua 1
30716 MOJIyYEH MyTEM CMEUINBaHUS pacTBopa A u pactBopa B. Ompenenute 3apsa yacTHIl

MOJIYYEHHOTO 30JIs1 ¥ HAMUIINUTE (POPMYITY €r0 MUTIEIUTHL.

PactBop Vy, C, PactBop V5, C,
Bap. 3om, A MII MOJIB/T B MII MOJIB/TI
1 PbSO, Pb(NO3), 20 0,001 u. K,SO, 10 0,04 M
3amaua Ne2

Hanumure ¢opmyny MuLemisl 305, MOJYYEHHOTO MPU MOCTEIIEHHOM NPUIMBAHUM K
BOJIHOMY PacTBOPY MEPBOW COJNH, B3ATOW B M30OBITKE, pa30aBICHHOTO PacTBOpa BTOPOU COJIH.
VkaxuTe 3HaK 3apsaa KOJUIOMTHOW dYacThilbl. Kakoil W3 SJEKTPOJIMTOB SBISIETCS HamOoJiee
SKOHOMUYHBIM KOAryJsiTOpOM 3TOrO 307157

Bap. | PactBop1 | PactBop 2 Koarymsrop
1 AgNOg Kl NH4CI; KsSOy; FeCI3
3amaga Ne3

BbruuciuTh mopor KoaryJisiuu pacTBopa cyibdara HaTpus, eciau godasnenue 0,003 1 0,1
H. Na,;SO, Be13bIBacT koaryssiuio 0,015 i 30ms1?

JloMmalHee 3aganue Ne 5
no TeMe «OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE MPOLECCHI»

3amaua Nel
[Mon6epure xK03(h(PUIUMEHTHI B ypaBHEHUSAX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINU.

VKaxuTte TN KaKJI0M peakinu.



HJ + H3POs — J, + H3POs + H,0

HNO, — HNO3; + NO + H,0

H[AUC|4] + H,O, + NaOH — Au +NaCl +0O;, + H,O
NH4ReO4 + H, — Re + NH3 + H>O

KBrO — O, + KBr

3amaua Ne2
CocTaBbTe  ypaBHECHHS  OKHCIIMTEIbHO-BOCCTAHOBUTEIBHOH  peakuuu.  MeToaom

AIIEKTPOHHOTO Oananca moadoepute KodGPHUIMEHTHI. YKaKUTE OKHCIUTENh U BOCCTAHOBUTEIT.
KMnO4 + NaNO, + H,O —
NaCrO, + H,O, + NaOH —
BI(OH)3 + Na,S,05 + NaOH —
Bi,O; + C —
Mg + HNO3 (pa36) —

3aymayga Ne3
Jlaubl 1Be okucauTeabHO-BoccTaHoBuTeIbHBIC mapbl: KNO,, KNOs; u Pb(NO3),, PbO..

[Tonb3ysick  Tabnmumeil  CTaHIAPTHBIX  OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIX  MOTEHIUAJOB,
COCTaBbTE YpPaBHCHHE BO3MOKHOU peakmuu B ykazanHo# cpene (HNOs3). Paccunraiite 3HaueHue
AIEKTPOABIKYILECH CUIIBI PEAKIIUH.

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

3amaua Nel
CocTaBbTe 3IEKTPOHHO-UOHHBIC YpPaBHEHHUS AIIEKTPOJHBIX MPOILECCOB M MOJICKYISIPHOE

ypaBHEHHE TOKOOOpa3yrollell peakinu, MPOTEKAIOIIEH Mpu paboTe TalbBaHHYECKOTO DJIEMEHTA
Co/Co(NO3), // AI(NOs3)s/Al. Paccumraiite DJIC (E) raapBaHHYECKOro »JJIEMEHTa MPH
CTaHJapPTHBIX YCIOBHSIX.

[MpuHSB MOTEHIMAA aHoJa paBHBIM  CTAHJAPTHOMY  3HAUEHHWIO, PAaCCUMUTANTE
KOHIIEHTPAIIMIO KATHOHOB METajlla B KATOIHOM PacTBOpe, Ipu KoTopoit DJIC raibBaHHYECKOTO
aneMeHTa ymeHnbmmuTcs Ha 0,02B.

3amaua Ne2
[IpuBenuTe CXEMBI JJIEKTPOJHBIX MPOILIECCOB W MOJEKYJSIPHBIE ypaBHEHUS PEAKIUH,

MPOTEKAOIIUX MPH JICKTPOXUMHUECKOW Koppo3uu raibaHonapbl Co/Ni: a) B kucioii cpene; 0)
BO BJIQKHOM BO3JTyX€.

Omnpenenure yOBIIb MacChl aHOJA MPU KOPPO3WU B KHCIOW cpene 3a 20 MHH, eclu
CKopocTh Koppo3uu coctaBuia 0,01 r/4.

3agauga Ne3
CocTaBbTe AIEKTPOHHO-UOHHBIE YPABHEHHsI SJIEKTPOIHBIX MPOILIECCOB (aHOJ MHEPTHBIN) U

MOJIEKYJISIPHOE YPaBHEHHE PEAKIINH, TPOUCXOISIICH MTPH IIEKTPOIIH3E:

a) pacrutaBa NaOH;

0) pactBopa CoSOy,

Brruucnure gakTrueckoe KOIUYecTBO MeTalljIa, MOJyYeHHOTO Ha KaTo/1e MPU JIEKTPOIIH3e
Co(NO3),, eciu 35eKTpOITHU3 MPOBOAMIM B TedeHUH 1 4. Beixoa Metania mo Toky coctaBui 85%.

VKaxkuTe BO3MOXKHbBIE MPUYMHBI YMEHBIICHHMS BbIXOJAa MeETalyla [0 CPaBHEHUIO C
PaCUETHBIM.

AynutopHas caMOCTOsITeNbHAass paboTa OOydyarolmuXcs MPEArnonaraeT MNPOX0XKIECHUE
TECTUPOBAHUS MO KaXKIOMY pa3ieNy IUCHUIUIMHBL. TecThl BKIIIOYAIOT TEOPETUYECKHE U



NpaKTUYECKHE 3a/laHusl, OTBETHl HAa KOTOphIe TPeOyIOT TIyOOKOTO MOHHMAHUS HM3Y4YE€HHOTO
MaTepuaia. MakcuManbHOe KOJMYECTBO OAIOB B KoM Teme Kypca — 10.
BapuaHThl TEeMaTHYeCKMX TECTOBBIX 3aJaHUIH /ISl TEKYLIero KOHTPOJIS

HepnouuquKaﬂ CHCTEMa U CTPOCHUE aTOMAa

B Ttecrax mo teme ((HepI/IO[[I/I‘-IeCKaSI CUCTCMAa U CTPOCHUC aToOMa» COHACPKUTCA ACCATH
BOITPOCOB, KOTOPBIC OLICHHUBAIOTCA B 1 6amn.

Tect 1

1. Ywmcno HEHTPOHOB B szipe paBHO: (BriOepuTe 0uH OTBET:)
1. ynciy 35eKTpOHOB
2. CyMMe 4Hciia IPOTOHOB U AJIEKTPOHOB
3. pPa3HOCTH OTHOCHUTEIIbHOW aTOMHOW MacChl M YHCIIa IPOTOHOB B SIApe
4. NOpsiAKOBOMY 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 KakoMm psy XUMHUECKHUE 3JIE€MEHThI PACIIOI0KEHbI B TOPSAKE BO3PACTAHUS X
aTOMHBIX paanycoB? (Bbibepute oauH 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 mepuon, 5 rpynna, noOo4YHas TOATPYIIA, TEJLUTYD
2. 5 mepuoJ, 5 rpynmna, riaaBHas HOArpymnmna, cypbma
3. 5 mepuogn, 5 rpynna, mnoO0o4Hast MOArpymna, HHOOUi
5. DnextpoHHas GopMmyIa aToMa IMHKA B BO30YKIEHHOM cocTosiHMU: (BbiOepute
OJIUH OTBET:)
. 1s%2522p°35%3p%4s53d'%4p*
. 15%25%2p°35%3p°45%3d™°
. 1s%2522p°3s%3p°45°3d°4p*
Yemy paBHO 3HaY€HHUE TJIABHOTO KBAaHTOBOTO uncia? (Beibepure onun oTBET:)
. YHCITy IPOTOHOB
. 9HCITY JIEKTPOHOB
. YMCITy aTOMHBIX opOuTanei
. YMCITY IOYPOBHEMN
7. B xakom coequnenuu N nmeetr HaMMEHBIIYIO cTeNleHb okucieHus? (Boibepure
OJIMH OTBET:)
1. NH3
2. N,O
3. KNO,
4. HNO3
8. B psany okcugoB Na20— MgO— SO2 cpoiicTBa uzmensitotcs ot: (Beibepure
OJIMH OTBET:)
1. OCHOBHBIX K KUCIIOTHBIM
2. KUCJIOTHBIX K aM(pOTEPHBIM

DOWNROWN R
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3. aMOTEpHBIX K OCHOBHBIM
4. KUCJIIOTHBIX K OCHOBHBIM
9. B atome ¢ocdopa yuciio 31eKTPOHHBIX clI0eB paBHO: (Bribepure oauH OTBET:)
1.3
2.4
3.2
4.5
10. Kakas opoutanp umeet chepudeckyro popmy? (Beidepute oauH OTBET:)
1.f

2.d
3.p
4.s
XumMn4yeckasi TepMOJIUHAMUKA

B Tectax mo teme «Xumuueckas TCpMOAMHAMHKA»: IICPBLIC HICCTDH 38.,[[3HPII>1 OLICHHUBAIOTCA

0,5 6amna, cenpmoe — B 1 0al1, a BOCEMOE, IEBATOE U IECATOE 3aJaHusd — B 2 Oaia.

oo

Tect Ne 1

ITpu paccMOTpeHUN XUMHUYECKON PeakLuu cucmema O3Ha4aer:
a) MCXOJHbIE PEareHThI
0) MPOAYKTHI XUMHUYECKON pPEeaKINH
B) pEaKUMOHHBIN COCY]
I') HCXOIHBIE peareHThl U MPOAYKThI PEaKLIUU

[TepBblit 3aK0H (MIEpBOE HAYAJI0) TEPMOJUHAMUKY MAaTEMATUUYECKHU 3alIMChIBAETCS TaK:
a) PV =vuRT B) K = Aexp (- Ea/ RT)

06) K=R/Nj r) AU= Q-W

B sk30TepMHUECKON pEeaKIIMN:

a) SHTANbINS peaKMOHHOM cucTeMbl noBbimaercs (AH > 0)
0) TemoBo# A dekt peakin otprnareneH (Q< 0)

B) DHTAJIbIIUS PEAKIIMOHHON cucTeMbl yMeHbinaercs (AH< 0)
I') AaBJI€HHE PEAKIIMOHHOM CUCTEMBI ITOBBIIIAETCS
CranpapTHble Ter0BbIe 3P PEKTH MPUHATO 0003HAYATH:

a) AUcrt B) Q 101,3 213

6) AHozgg F) AHct

Kakue u3 npuBeIeHHBIX PEaKIIHiA ABJISIOTCS YHIOTEPMUYCCKIUMHU?
a) 1/2 No+ 3/2 H, = NHj3 , AH = — 46 K]I»x/Mob

0) H,+4/2 O,=H,0, AH = -242 K]]x/Monb

B) 1/2 N2+ 1/2 0,=NO , AH = 90 K]I>x/mMomb

r) 1/2H,+ 1/2 I,=HI, AH = 26 K]Ix/mMomb

Kakas 13 HanucaHHBIX HUXKE peaklUil OTBEYaeT TeIruioTe oO0pa3oBaHus okcuia a3ota ( || ) B
CTaHJAPTHBIX YCIOBUAX?

a) 1/2 N+ O=NO B) 1/2 N2+ 1/2 02 =NO

6) N+ 1/20,=NO r) NHz+5/20,=2NO +3H;0

[Tpu BoccTanoBnennu 16T okcuma meau( || ) mo peakuum :

CuO (9 * C (rpagur) = CU () + CO (), mornotunocs 22 kJIk TEMIOTHI.

DHTanbmus o0pa3zoBanus okcuaa meau ( || ) paBHa:

a) 110 B)220,5

6) -200,5 r)735

Hnsa peakuu NiO () + C (rpagur) = Ni o + CO (). Onpenenure BO3MOXKHOE HarpaBlICHUE
CaMOIPOM3BOJILHOTO TEUYEHUs pEaKLUM NpPU CTaHJIAPTHBIX YCJIOBUSAX U IPHU TEMIIEpaType



627°C.

BemectBo AH®9g (K]Ix/Mo0mB) S8 (x/Monbp*K)
NiO -239,7 38

C (rpadur) 0 5,74
Ni 0 29,9

CO -110,5 197,4

B orBere ykaxuTe 3HaueHWs OHHeprum [mOOCa TpPH CTAHIAPTHBIX YCIOBHAX, HPH
temneparype 627°C u TemnepaTypy Hadajla peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak uzMmeHsercs SHTPONHUS IPU Pa30oKEHUU KapOoHaTa KalbLys?
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 HarmpaBJICHUU I') HE 3HaI0

XuMHu4YecKass KHHETHKA

B Tectax mo teme «XuMudecKkas KHHETHKA»: MEPBOE, BTOPOE, TPEThE, YETBEPTOC U IISITOE
3aJaHus oneHnBaroTed B 0,5 6aja; mecToe, CeabMOE, BOCBMOE, IEBITOE U AecaToe — B 1 0am, a
oIMHHAAIATOE — B 2,5 Oaia.

Tecr Ne 1

1. Pazpmen xumuu, H3y4arONil CKOPOCTH U MEXAHU3MbBI XUMHUUECKUX PEAKIIN, Ha3bIBACTCS
a) XMMHUYecKasi TepMOIMHAMHKa
0) TepMOXUMUS
B) XUMHUECKasi KHHETHUKA
2. CkopoCTb XMMHUYECKOH pEaKIiu — 3TO ...
a) BpeMmsl, 32 KOTOPOE MOJHOCTBIO PACXOAYETCsl OJTHO U3 UCXOJIHBIX BEIIECTB
0) W3MEHEHHE KOJIMYEeCTBa BEIIECTBA PEAareHTOB (WM TMPOJYKTOB) PEAKIUU B EIMHUILY
BpPEMEHU B eJJMHUIIE 00beMa
B) KOJIMYECTBO BEIIECTBA MPOAYKTOB PEAKIIMH K MOMEHTY OKOHYAHUS pEeaKIIuu
3. B Kkakux eJMHMIIAX BBIPAXKAETCs CKOPOCTh XMMUYECKOH peakiuu?
a) MOJIb JI et
0) 6e3pazMepHasi BeIIMYMHA
B) MOJIB’ ¢
4. Ot Kkakux (paKkTOPOB 3aBUCUT CKOPOCTh XUMUYECKUX PEaKIIHii?
a) OT IPHUPOJIBI PEATUPYIOINX BEIIECTB
0) oT TemIepaTypsl
B) OT 00BEMa PEAKIIMOHHOTO COCyAa
5. CocrossHHE  XHMHYECKOTO  paBHOBECHS  OOpaTHUMBIX  MPOIECCOB  KOJHMYECTBEHHO
XapakTepusyercs ...
a) PaBHOBECHBIMH KOHIICHTPALIUSMH MPOIYKTOB PEaKIHH
0) sHeprueil akTUBH3aUN
B) KOHCTAHTOM paBHOBECHS

6. Kaxk 3amuceiBaeTcst BEIPaKEHUE A7 CKOPOCTH PEAKIIUM
4 NO ot 6 H,O =4 NH3(1—) +5 Oz(r)



a) V=k[NO]'[H,0]  6) V=k[NH;][O;] B)V =k[NO][H.0]°
7. Kak 3anumercs BeIpaKeHHe sl KOHCTaHThI paBHOBecus peakuuu 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 oTpe30k Ha auarpamMMme NoKa3bIBaeT 3HaUCHHE TeIoBoro 3ddekra peakuu?

a)l E % .
0) 2 2
v
B) 3 +
1 3
v

v

X0JI PEaKIUH

9. Yro MOXKHO CKa3aTh O peakluu, N300pakeHHOI Ha AuarpaMme K Borpocy 8?
a) PK30TepPMUYECKast peaKIIus
0) SHIOTEpMHYECKAs PEAKIIUS
B) pEaKIHsl OMKICHIBACT COCTOSIHUE PaBHOBECHUS
10. PaBnoBecue peaknuu Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMeIIaeTcs BIEBO.
a) MPU MOHUKEHUH TEMIIEPATYPhI
0) IIpY MOBBIILIEHUU TEMIIEPATYpPhbl
B) NpH MOBBILICHNUH J1aBJICHUS
11. Jna peakuuu Cq + 2 H 5 ) = CH 4 () Ipu HEeKOTOpOIi TeMIiepaType KOHCTAHTa paBHOBECHS
paBHa 0,8. PaBHOBecHast KOHIIEHTpalus BojopoJa paBHa 1,2 MoJb/i1. BeruncauTe UCXoHy0
KOHIICHTPAIIUIO BOJIOPOIA.
a) 1,2
0) 3,5
B) 5,0

PacrBopbl

B Tectax mo Teme «PacTBophI»: TiepBOE 3a/laHKe OIlCHUBAaeTCs B 1 Gayl1, BTOpOE, TPEThE,
YeTBEPTOE, MIATOE U MIECTOE 3aaHus - B 1,5 Oaia; ceibMoe, BOCbMOE, JIEBITOE U JIECATOE — B
0,5 6amna.

Tect Nel

1. Ina ypaBaenus peakuuu Cu SO4 + KOH —... cokpalieHHOe HOHHOE YpaBHEHHE 3alMIIeTCs
B BUJIC

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

2) Cu? +S04% + 2K* + 20H™ = Cu(OH),4 + K3S04

3) CuSO, + 20H™ = Cu(OH)xd + SO,*

4) Cu** +20H™ = Cu(OH).4
2. Macca (B r) xsopuja Hatpus B 300 M 0,2 M pactBopa paBHa

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

4. lns nopasnenus runponusa xiaopuaa xpoma (I1I) cnegyer
1) 100aBUTH COJISIHYIO KUCIIOTY



2) m00aBHTH IICIOYb

3) pa30aBHUTH PaCTBOP BOAOM

4) TMOBBICUTH TEMIICPATYPY
5. B pa30aBineHHOM pacTBOpE, NMPUTOTOBJICHHBIM M3 THAPOCYIb(paTa KalblUs M BOJBI, CymMMa
KOd((UIIMEHTOB B YpaBHCHUH HEOOPATHUMOM JUCCOIMAIIMHA PACTBOPEHHOTO BEIIECTBA — ATO

1)3 2)4 3)5 4) 6
6. PacTBOpUMOCTB OKcaata cepebpa pasHa 3,27-107° 1/ 100r H,O. Omnpenennre npousBeieHne
pactBopumoct AgyC,04

1)510*  2)1,16:10° 3)10,7-10°° 4)2,31:10°*
7. MaccoBas 107151 paCTBOPEHHOI'0 BEILIECTBA — 3TO OTHOILLICHUE

1) Mmacchl BelecTBa K Macce BOJbI

2) KOJIMYECTBa BEIIECTBA K 00bEMY BOJIbI

3) Macchl BelecTBa K Macce pacTBopa

4) KoJHMYEeCTBa BEIIECTBA K 00bEeMY pacTBOpa
8. K cmaObiM 2J1eKTpOoIMTaM OTHOCUTCS ...

1) THAPOKCHT aMMOHUS

2) TUAPOKCHU Kaus

3) xJIOpHU KaabIHsI

4) MmapraHioBas KHCJIOTa
9. M3BeCTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJICH MOT'YT UMETh MICIIOYHYIO WIH KHCIYIO CpEey.
[TpuurHO#t 3TOTO ABISIETC ...

1) snextponu3s conei
2) IUCIPOMOPLUOHUPOBAHUE COJICH
3) ruapatupoBaHue coyiei
4) rtuaponus coien
10.3unauenne PH uncroit Bojsl ipu 25°C cocrasieT
1)1 2)7 3)0 4) 10

JducnepcHbie cuCTEMBI

B Tecrax mo teme «/lucnepcubie cuctembl»: 1-8 3amanus onenusarotcs B 0,5 6amm, 9-10 -
B 2,5 Oaia.

Tect Nel

1. ducniepcHOCTs - 3710...(BpIOEpUTE OMH OTBET)

1. nmameTp yacTul AucHepcHO ¢a3bl

2. BenMurHa, 0OpaTHas MOTIEPEUHOMY pa3Mepy YacTHI] JUCTIEPCHOH (a3bl

3. ob1mas Macca yacTHIl AUCTIEPCHON (hazbl.
2. Yro takoe nopor koarynsuuu? (Beibepute oauH OTBET:)

1. HanGonpIIask KOHIEHTPALKs JIEKTPOJINTA, BBI3bIBAIOLIAS KOATYJISLIUIO 307151

2. HAaMMEHbIIasi KOHIIEHTPAIHSI 30151, BEI3BIBAIOIIAST KOATYIISIIUIO

3. HaMMEHbIIIas KOHIIEHTPALUS 3JIEKTPOJIUTA, BBI3BIBAIOIIAs KOATYIISIHIO 30715
3. Kakumu crioco6amMu MOXHO BbI3BaTh Koaryisnuio? (Beideprure ouH 1M HECKOJIBKO OTBET)

1. oxnaxxnenue

2. no0aBJICHHE DIICKTPOJINTA

3. HarpeBaHue

4. cMelMBaHKE ABYX KOJJIOUJIOB C pPa3HOMMEHHBIMU 3apsKEHHBIMU YaCTULIAMU
4. st 30515 XJIOpUIa cepebpa, IIOJIyYEHHOT O peakuuein
AgNO3+NaCl(u36)=AgCl+NaNO3, Hanay4mmmM KoaryJIMpyonuM JIeicTBHEM OyaeT o0iaaarh
pactBop ...(Bbibepure ouH OTBET)

1. MgSOq4



2. AICl3

3. K3PO,4

4. KCI
5. Tloporu Koaryiasiuu OSJEKTPOJUTOB MJs 30Ji1 HOAHAa cepedpa OKa3aluCh pPaBHBIMU:
Ck (autpara xamus) = 260 mmones/n, Cy (autpara amomunus) = 0,087 mmoue/n. Kakoit 3apsn
OyIlyT MIMETh YacTHIIBI JaHHOTO 301517 (BeiOepuTe oivH OTBET)

1. noynoKUTENBHBIN 3apsT

2. OTpULIATENBHBIN 3apsi

3. 9acTHUIIBI 3011 HE UMEIOT 3aps/a
6. Kommongnas yactuna 3oisa ruapokcuna skenesa (l11), obpasyromascs npu ruapoiuse ero
XJIOpU/IA, B TIOCTOSTHHOM 3JICKTPUYECKOM 1ouie Oyzer ...(Boibepure oqun oTBeT)

1. nBuraThCs K Karoay

2. coBepuIaTh KosiebaTenbHbIe TBHKCHUS

3. IBUTAThCS K aHOAY

4. ocTaeTcst HeMOABUKHOM
7. Munemnna 3oms nmeet crpoenne {[AgCl]m -nClI~ -(n—x)K*}*" xK*. Kakue 1OHBI Urparot poib
npoTHBOMOHOB? (BeIOepuTE OMH OTBET)

1. xJIopua HOHBI

2. VOHBI KaJus

3. HoHBI cepebpa
8. Murnemia 3oms umeer crpoenne {[AgBrlm -NAg" (n—x) NOs>—}" xNO; Vkaxwure, kakoe
BEIIECTBO SIBISIETCS HOHHBIM cTabunu3zaropom? (BeiGepute ouH 0TBET)

1. nutpat cepebpa

2. OpoMHu]T HATPUS

3. 6pomun cepedpa
9. IlpencraBbTe YCIOBHBIMH (popMyaamMH CTpOEHHE MHLEIIBl 30J81 THAPOKCHIA HHKENs
Ni(OH),, monyuennoro npu B3aumopeiicteuu 5 mi 0,001 H pactBopa ruapokcuaa varpusic 10
v 0,002 M xmopuma nukens (). Kakoe BemecTBO BBIMOJMHSET (GYHKIIMIO HOHHOTO
crabunuzaropa? (BeiGepure onuH 0TBET)

1. NaOH

2. H,O

3. NiCl,
10. Koarynsauusa 100 mu 3015 npotekaer npu nodasinenuu 10,5 min 1H pactBopa xnopuna kanus,
60 37,0 mi 0,001H pactBopa docdaTa HaTpus. Beruncanre nopor KoaryJssuu 3J1€KTPOJIUTOB.

OKHCINTEIbHO-BOCCTAHOBUTEILHbIE IMPOoHECCHI

B tecrax mo Teme «OKHCIHTEIBHO-BOCCTAHOBUTEIIBHBIC TPOIECCH»: IEPBOE, BTOPOE,
TpeThe, YeTBEPTOE U MIATOE 3aJaHus oreHuBaroTcs B 0,5 6amna; mecroe — B 1 6amn; cenpMoe u
BOCBEMOE — B 2 Oayia, a AeBATOE — B 2,5 0aJIjIoB.

Tect Ne 1

1. OxucnuTens — 3T0 aTOM, MOJIEKYJIA WU UOH, KOTOPBIH ...
1)  yBeIMYMBAET CBOIO CTEIICHb OKHCIICHUS
2)  TPUHHUMAET HJICKTPOHBI
3)  oTHaer CBOM AIICKTPOHBI
2. I[Iporiecc BOCCTAaHOBJIEHUS UMEET MECTO B Clly4ae, Korjaa ...
1) He#TpalbHBIC aTOMBI IIPEBPAIIAIOTCS B TIOJI0KHUTEIBHO-3aPSKCHHBIC HOHBI
2) TIOJOKUTEIbHBIN 3apsi/l HOHA YMEHBIIIACTCS
3) oTpuIaTEIbHBII 3apsi1 HOHA YBEIMUUBACTCS
. I3 npencraBieHHbIX HIbKE peakunii K OBP nucnponopiinoHUpoBaHust IPUHAIIIEHKUT ...



1) S + 2HNO3; = H,SO,4 + 2NO
2) 2H,0, = 2H,0 + O
3) Mg+ S=MgS
4. K BOCCTaHOBUTEJISIM OTHOCSITCA ...
1)  MeTauibl, BOAOPOI, YIIIEPO
2)  aKTHBHbIC HEMETAJUIbI
3)  2IeMEHTHI, HAXOIAIIMECS B CPEIHEH YacTH TIEPUOTUUCCKON CUCTEMBI
5. CterneHu OKUCIIEHUs KUCIOpo/ia a) B BoZie M 0) B MIEPOKCHIE BOIOPOJIa COOTBETCTBEHHO
paBHBI ...
1) a)-2;06)-2
2) a)—-2;0)+2
3) a)-2;6)-1
6. [lepmanranat kanusi B OBP, nmpoTrekaronux B KUCIOU cpejie, BOCCTaHABIUBAETCSA 110

1)  xarmona Mn?*
2)  MaHraHaT-HOHa MnO,>—
3)  oxcuma maprania (1) MnO
7. B peakiun, nporekaroieid mo cxeme Cr,Sz + KNO3 2 K,CrO4 + KySO4 + NO okucineHuo
[IOJIBEPTarOTCs CIICAYIONINE JIEMEHTHI ...
1)  a3or ucepa
2)  cepau Xpom
3)  XpoM H a30T
8. Cymma ko3 (pHUIIMEHTOB B peakiuu, IPUBEICHHON B Boripoce Ne 7 paBHa ...

1) 26 2)18 3) 35
9. CymmMma ko3 duruento B peakipn KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3) 35

BHeKTpoxuanecm[e CHUCTEMBbI

B tecrax mo teme «DIEKTPOXHMMHUYECKHAE CHUCTEMBI»: TIEPBOE, BTOPOE M TATOC 3aJIaHUs
olleHMBarOTCs B 1 Oain; TpeTbe W YeTBepToe 3aJaHus— B 1,5 Oamia; mecroe M ceapbmMoe — B 2
Oasa.

Tect Nel
1. DnekTpoIHBII MOTEHIIUAT OMPEISISIIOT IO YPaBHEHHUIO ...
1) Hepucra
2) MenneneeBa-Kaneiipona
3) BonbumMana
4) Appenuyca
2. Paccumraiite DJIC ranpBanndeckoro siementa Mg|MgSO,||CuSOy|Cu npu crangapTHBIX
YCIIOBUSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kakue mponykTel 00pa3yroTcs Ha KaTojie IPH 3JIEKTPOJIM3E pacTBOpa HUTparTa cepedpa?
1) Bomopon
2) cepebpo
3) a3o0THas KHCIOTa
4) KHCIOpPOJ
4. Vkaxutre cymMMy KOX(PQUIIMEHTOB B YPaBHEHHMH JJICKTPOJIM3a PACTBOpa HUTpaTa Meau

(1



1) 12
2) 11
3) 10
4) 8
5. Kakas u3 mpUBEACHHBIX OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKLUUi IpPOTEKaeT
CaMOIIPOU3BOJILHO B MPSMOM HalpaBiIeHUU?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+ Cu—...
6. Bbunciurte Maccy HUHKA, MOJNYYEHHOTO MPHU DJCKTPONU3e Cynb(dara IMHKA, KOTOPBIHA
npoBoauIM B TeueHue 20 cek mpu cuje Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. llpuBenute cxeMmbl 3JEKTPOJHBIX IPOLIECCOB U MOJIEKYJISIPHOE YpaBHEHUE PEaKIMH,
NpPOTEKAIOIIEH MpU  ICKTPOXMMHYECKOW  KOpPpO3WW raibBaHomapsl Zn|Mg B
CepHOKHCIION cpexe. B orBere ykaxure cymmy Ko3()QHUIHEHTOB B MOJEKYJISPHOM
YpaBHEHUHU.
1) 6
2) 5
3) 4
4) 8

BHeaynutopHass caMocTosATedbHas padoTa OOy4aromuMXcs OCYHIECTBISETCS B BUJE
W3y4eHUsl JINTEpATypbl IO COOTBETCTBYIOIEMY pasjieny ¢ MpopaboTKoW maTepuana,
o(OpMIIEHHS OTYETOB MO Ja0OpaTOPHBIM paboTaM, BBHIMOTHEHHS] TBOPUYECKUX 3aJlaHUN B BHJIE
MPE3EHTANI U BBIOJIHEHUS IOMAIIHUX 3aJaHUM.

TeMbl TBOPUYECKUX 3aJaHU

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

1. Kak xumus oTpakaer OKpy>Xarolui MUp.

2. XuMus B MO€H CIIEIMAILHOCTH.

3. Xumudeckass UICHTU(PUKAIIAS BEIIECTB. Y CTAHOBJICHUE XHWMHUYECKOTO COCTaBa
BEIIECTB. AHAIMTUYECKUH CUTHAJ.

4, KauecTBeHHEIN aHAIIN3.

5. KonnyecTBeHHBIN aHAIU3.

6. DU3UKO-XUMHUYECKHE METOIbLI aHAIH3A.

7. XUMHUYeCKHEe METOAbI aHaIH3a.



IIpunoxenue 2

7 OueHo4YHbIe CPeACTBA IJIsl MPOBEAeHHS MPOMEKYTOUHOM aTTecTaluu

[IpomexxyrouHasi aTTecTamysi HMMEET IIEeJbI0 OINPEISIUTh CTENEHb JIOCTHKCHHS
3aIIaHUPOBAHHBIX PE3YJIbTATOB OOYUYEHUS MO JUCHUIUIMHE XUMHS 32 ONPEICICHHBINA MepUoT
00yJeHUsI.

a) [lnanupyemble pe3ybTaThl 00yUeHHs] U OLIEHOYHbIE CPeICTBa /Jisl IPOBeIeHUs
NMPOMEKYTOYHOM aTTeCcTaAlluM:



Kon
WHIUKaTOpa

Nupukarop qocTuxkeHUst
KOMIIETEHIINH

OneHouyHble CpeaCTBa

OIIK-1

CrocobeH pemiatb BONPOCH TPO(GECCHOHATBHOW JESATEILHOCTH HA OCHOBE €CTECTBEHHOHAYYHBIX U OOINEWHXCHEPHBIX 3HAHUM, METOJIOB
MaTEMaTHYECKOro aHaJIM3a U MOJIEJTUPOBAHUS

OIIK-1.1

Hcnons3yer ecTeCTBEHHOHAy4HbIE
U OOILEUH)KEHEPHBbIE 3HAHUS JUIs
pelieHus BOIIPOCOB B
po¢ecCHOHATILHOM 1eATEIbHOCTH

Hepeueub meopemu4ecKux 6onpocoe:

1.

2
3.
4.
5

10.
11.

12.
13.
14.

15.
16.
17.
18.
19.

[lepuonnueckuii 3akon [[.11. MenneneeBa u cTpoeHre aTOMOB 3JIEMEHTOB.

CrpyKTypa NepuoJu4ecKoi CUCTEMBI. JIEKTPOHHBIE CEMEICTBA.

[TpuHIMIBI OYEepEeTHOCTH 3aM0IHEHUS aTOMHBIX OpOUTaIEl SJIEKTPOHAMHU.

OHeprus HOHU3ALUH, CPOJCTBO K IJIEKTPOHY, JIEKTPOOTPULIATEIbHOCTb.

Oxcuapl. Ux knaccudukanus. Homenknarypa. CriocoObl MosydyeHUss U XMMHUYECKHE
CBOMCTBA.

OcnoBanus. HMx knaccugpukanus. Homenknatypa. CnocoObl  HOJdydeHUS U
XUMHYECKHE CBOWCTBA.

Kucnotsl. MIx xnaccudukanus. Homenknarypa. CriocoObl MosydyeHUs U XMMUYECKHE
CBOMCTBA.

Comu. Ux xnaccudpukanms. Homenkiatypa. CrocoObl MONydyeHHs U XUMHUYECKHE
CBOMCTBA.

XUMHUUYECKUE CUCTEMBI, TapaMeTpbl U (YHKIIUU UX COCTOSHUS.

IlepBbIil 3aKOH TEPMOAVHAMHUKH.

TennoBoit 3¢ ¢exT XUMHUYECKOH peakiuu. DHTaNbNUA. OHTAJIBIHUA O00pa30BaHMS
BEIECTB.

3akoH ['ecca u ero cieacTsusl.

OHTponus. Bropoi n TpeTHii 3aKOHBI TEPMOJUHAMUKH.

Ouneprust ['nu60ca — kpuTepuil HanpaBIEHHOCTH XUMHYECKUX PEAKIUi B 3aKPHITHIX
CHCTEMaX.

CKOpOCTh XMMUYECKOH peakiiuu U (hakTOpBl, BIUSIOLINE Ha HEe.

3akoH neiicTBus Macc. MoNeKyIsIpHOCTb U MOPSAJOK pPeaKltu.

[TpaBuno Bant-TI'odda.

VYpaBHeHne AppeHnyca. DHEPTUs aKTUBAIIUH.

KaranuzaTopsl. 'oMOreHHbIN 1 TeTepOreHHbIN KaTalln3.




Kon
WHJUKATOpa

WNHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE cpe€acTBa

20.
21.
22.
23.
24,

25.

26.
27.

28.
29.
30.
31.
32.
33.
34.
35.

36.

37.
38.
30.
40.
41.
42.

KonebarenbHble peakuuu.

XHUMHYECKOE paBHOBECHE, KOHCTAHTA PABHOBECHS.

Cwmemenne xumudeckoro paBHoBecus. [Ipunnun Jle-Illarense.

da30B0€ paBHOBECHE.

CriocoObl  BBIpKEHHsSI KOHLEHTpAIM B PacTBOpax: MaccoBas JOJs, MOJIApHAs
KOHILIGHTpalUs, MOJIIpHAsi KOHUEHTPALUs SKBUBAJICHTOB, MOJSUIbHAS KOHIIEHTPALIMS,
MOJIbHAs A0S, TUTP.

PactBopsl 31ekTposnnToB. CTENEHb U KOHCTaHTa 3JIEKTPOJUTUYECKON AUCCOLIMALINH.
3akoH pa3basienus OcTBaib/a.

Jucconumanus KUCiIoT, OCHOBaHUM, coneil. AM(OTEpHbIE TIEKTPOIUTHIL.
PactBopumocTs. IlpousBenaeHue pacTBOPUMOCTH. YcCIIOBUE OOpa3oBaHHs U
PacTBOPEHMS OCAKOB.

Hucconmanus Boael. MoHHOE niponssenenue Boasl. pH.

KHc0THO-OCHOBHBIE CBOMCTBA BELIECTB.

I'unponus coneil. CTeneHp U KOHCTAHTA THIPOIH3a.

Hucnepcubie cuctemsl. Kimaccudukarus. JInopunsHbie 1 110(0OHBIE KOJUIOUIBI.
CtpoeHune KOJUIOUTHBIX YacTHII.

CBolicTBa KOJUIOMIHBIX PaCTBOPOB.

Koarynsauus KonmouaHbIX pacTBOPOB.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBa BEIIECTB. Knaccudukanus
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH.

CocraBiieHHe ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAaKUUA MeTOdaMH
AIIEKTPOHHOTO OanaHca.

OKHUCIUTENbHO-BOCCTAaHOBUTEIIbHBIN MOTEHIMA. Y paBHeHUE HepHera.

HanpapieHue OKMCINTENBHO-BOCCTAHOBUTENBHBIX PEAKIIMM.

DJIEKTPOXUMUYECKUE CUCTEMBI. DNEKTPOIHBIN MOTEHIIHAL.

["anpBannyeckuii anemeHT Jlanuams SIkoou.

DNEeKTPOXUMHUUECKHE CUCTEMBI: JIEKTPOJIN3 paciuiaBoB. [IpuMeHeHune 31eKTpou3a.
OnexTponu3. AHOIHBIM M KaTOAHBIM MpOLIECCHl INPU DIIEKTPOJIM3E PACTBOPOB.
IIpuMeHeHne 31eKTpon3a.
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43. 3akonbl Dapajes.

44, Koppo3sus. Bumsl koppo3uun. CriocoObl 3alIUThl METAJIJIOB OT KOPPO3HUH.

45. Ilonumepsl U OJINTOMEPBI.

46. PeakiimoHHasi CHIOCOOHOCTH BEIIECTB: XUMUS U TIEPHOINYECKAS CUCTEMA DJIEMEHTOB.

47. oHHas XUMUYECKas CBA3b. MeTaIndecKas CBI3b.

48. KoBasleHTHass XUMHUYECKasl CBsA3b. BomopoHas cBsI3b.

49. KoMIUIeMEeHTapHOCTb.

50. XumMuueckass UWACHTU(UKAIMSA BEIICCTB. YCTAaHOBJICHHUE XHUMHYECKOIO COCTaBa
BEIIECTB. AHAIMTHYCCKHUI CUTHAIL.

51. KauecTBEHHBIH U KOJIMYECTBEHHBIA aHAJIN3.

52. ®U3UKO-XUMHYECKHE METObI aHAJIM3A.

53. XuMuueckue METOIBI aHAJIN3a.

IIpuMepHBIH TECT KOHTPOJIA 3HAHUM:
bok 1.
3ananue 1 (ykaxure oJUH BapHaHT OTBETA).
Yuciio HEHTPOHOB COBIAAET C YACIOM IPOTOHOB B SAPE aToMa U30ToMaA ...
BapuaHTbl OTBETOB:

24 23 39 27
nMg yiiNa 5K Al
3ananue 2 (yKakuTe OJIMH BapHaHT OTBETA).

®opmyJiia MOJIEKYJIbI BEIIECTBA, B KOTOPOW PEATU3YETCs TOJIbKO KOBAJIEHTHBIN MOJISPHBIN TUIT
CBSI3U, UMEET BUJ ...
Bapwuantsr otBetoB: 1) CO, 2) CaO, 3) O, , 4) Na,COg

3ananue 3 (yKakuTe OJJMH BapUaHT OTBETA).
dopmyIa OKcua, IpyU PaCTBOPEHUH KOTOPOTO B BOjIe 00pa3yeTcs KucaoTa oouieit popmyisl
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HD503, umeer Buy, ...
N,O

Bapuants! otBetoB: 1) ~ 22| 2)

SO, 4 N303 4, CO;,

3ananue 4 (yKa)kxuTe OJJMH BapUaHT OTBETA).
Haubosnbuiee uncino HOHOB 00pa3yeTcs pH AUCCOLMALUU B BoAe 1 Mok conu, popmyna
KOTOpOH ...

FECIS ’ 2) FESD4 ’ 3) CE(NDE)E ’ 4) CECIE/

BapuanTts! orBeToB: 1)

3aganue 5 (yKaxXuTe OJIMH BapUaHT OTBETA).
K okucantensHO-BOCCTAHOBUTEIBHBIM OTHOCUTCS PEAKIUs, CXeMa KOTOPOU UMEET BU ...
BapuanTsl 0TBETOB:

Fe + HCl — FeCl, + H,

Fe,O; + HCl — FeCl; + H,O0
FeCl; + NaOH — Fe(OH); + NaCl
FeS+HC] —» FeCl, + H,S

. 1)
. 2
)
. 4

3ananue 6 (yKakuTe OJJMH BapUaHT OTBETA).
®opmyna BemectBa, 0,01 M pacTBop KOTOPOro XapakTepusyeTcst HanOOIbIINM 3HaYeHneM pH,
MeeT BUJ ...

NaHCO Na,S0., Fe(OH

BapuanTts! oTBeTOB: 1) NaOH , 2) 3,3) 2244 ( )2 .

3amganue 7 (yKaXuTe OJIMH BapUaHT OTBETA).

OCHOBHBIM OTJIMYUEM PEAKIIUN MOTUKOHACHCAIIMU OT MPOLIECCOB MOJUMEPU3ALIUH SIBIISETCS ...
BapwnaHTbl 0TBETOB:
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e 1) oOpa3oBaHMe TOOOYHBIX HU3KOMOJIEKYIISPHBIX MPOAYKTOB
e 2) OTCyTCTBHE HOOOYHBIX HU3KOMOJICKYISIPHBIX IIPOYKTOB
e 3) o0pa3oBaHuE BHICOKOIPOUYHBIX MTOJIUMEPOB

e 4) oOpa3oBaHHE IPOJYKTOB HETMHEHHOTO CTPOCHUS

3ananue 8 (yKa)KuTe OJJUH BapUaHT OTBETA).
[Ipomecc, npoTeKaromuii Mpy MOCTOSTHHOM 3HAYEHUHU TEMIIEPATYPhl B CUCTEME, HAa3bIBACTCH ...

BapI/IaHTLI OTBCTOB:

e 1) M30oTepMUYECKUM
e 2) m300apHUYECKIM
e 3) agmabaTHYeCKUM
e 4) U30XOPUYECKUM

3ananue 9 (ykaxure oJUH BapHaHT OTBETA).
[Ipu yBenuueHuu naBieHus B cUCTEME B 3 pa3a CKOPOCTh 3JIEMEHTAPHOM TOMOT€HHOM peaKinu

Naw + Oa = 2NOp pas,

BapI/IaHTLI OTBCTOB!:

e 1) yBenuuurcs B 9
e 2) yBEenuuuTcA B 6
e 3) ymeHpmuTCA B 9
e 4) ymeHpmurcs B 6

3ananue 10 (yKaxuTe OJIMH BapUaHT OTBETA).

[Ipu HapymIeHNH OJOBSIHHOTO TOKPBITHS HA KEJIE3HOM U3/IeJINU B KUCJION Cpe/ie Ha aHOo/Ie
OyzeT MpoTeKaTh peaklus, ypaBHEHHE KOTOPOH UMEET BHJ ...

BapwnaHTbl 0TBETOB:
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g

1) Fe® - 2e =Fe~
2) Fe’™ +2e=TFe®

+ _ 170
. 3)2H +2Ze=H,

4 Sn° —2e = Sn*~

3ananue 11 (ykaxuTe oAUH BapuaHT OTBETA).

[Ipu snekTponm3e BOAHOIO pacTBOpa XJI0pHIa KaJbIUs HA MHEPTHOM aHOJI€ IPOTEKaeT
IIpOILECC, YPABHEHUE KOTOPOrO UMEET BUJ ...

BapuaHTsl OTBETOB:

. 12CI —2e=Cl,

, 2 40H —4e=0,+2H,0

. 3 2H;0-4e=0, +4H"

4) Ca’" +2e=Ca

3ananue 12 (ykaxuTe OJIMH BapUaHT OTBETA).
Konnounnas gactuna, oOpa3yromascs npy B3auMoIeUCTBUU U30BITKA Pa30aBICHHOTO pacTBOpa
HUTpaTa 6apusi C paCTBOPOM CEPHOM KMCIOTHI, B IOCTOSSHHOM 3JIEKTPUYECKOM I10JIe OYJIET ...
BapwnanTsl 0TBETOB:

e 1) nBUraThCA K KaTOAy

e 2) IBUraThCs K aHOTY

e 3) ocraBaThCs HEMOBIXKHOM
4) coBepaTh KojeOaTeIbHbBIE IBUKCHUS
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UH/IMKaTOpa KOMIICTCHITHH

OIIK-1.2 IIpumensier METObI Ilpumepnvie npakmuueckue 3a0aHUA:
MaTEeMaTHYECKOTO MOCITUPOBAHHS 1. Hamucarp 37€KTpOHHBIC YpaBHEHHS AJICKTPOAHBIX IPOIECCOB, YPAaBHEHHE CYMMAapHOMN
npu POCKTHPOBAHUHT u | TokooOpasytomiei peakiuu, BeraucanTh I/C raJbBaHUYECKOTO AJIEMEHTA, €CJIM KOHIICHTPALUU
paszpaboTke XYJI0)KECTBEHHO- | HOHOB METAJVIOB PaBHBI: [AI3+]=O,001 MOJTB/JI, [C02+]=O,1 MOJIB/JI.
MIPOMBIIIIIICHHBIX W3JICTIHH, 2. HammcaTh MOHHBIE W MOJEKYJSpHBIC ypaBHeHHsS peakuuid ruaponmsa conei: KzPOu;

MaTEpHUaIOB M TEXHOJOTHH UX
MIPOM3BOJICTBA, BKIIOYAsl CO3JAHHE
3D-Mmopenei IS
KOHCTPYHPOBAHUS
pa3palaTbIBacMbIX M3CIUI

Na,SOy; ZnC|2.

3. 3aKOHUYMTH ypaBHEHHsI PEaKIIHii, HAMMCAB UX B MOJICKYJIIPHON M HOHHOM (hopmax:
Al(OH)g + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcua kanbius coaepxutcs 478,8 r Ca(OH),. IlnotHocTs pacTBopa
1,14 r/min. Paccuuraiite: w(Ca(OH),); Cy; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHS OKHCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnO4 + Na,SO3 + HO —.

6. Hammcare 37eKTpOHHBIC ypaBHEHUS JJICKTPOIHBIX IMPOIECCOB, YPaBHEHUE CyMMApHOM
TOKOOOpa3yromieil peakiuu, BEIMUCIuTh J/]C ranbBaHHUECKOTO JIEMEHTa, €CIIM KOHIIEHTPallun
MOHOB METAJVIOB PaBHBI: [Mn?1=0,01 monb/1, [Au*"]=0,1 Moub/11.

7. 3aKOHYUTH YpaBHEHUSI PEAKIUii, HAMMKMCAB UX B MOJIEKYISPHON U HOHHOM (hopmax:

NH,OH + HNOz; —, Zn(OH); + NaOH—, AIPO,4 + Na,SO, —.

8. HammcaTh ypaBHEHHsI peakildii rHaposin3a B MOJeKyIsapHoM U noHHOM Buze: Aly(SO4)s,
KC', N3.2803.

9. Hammcare 37eKTPOHHBIC ypaBHEHUS SJCKTPOIHBIX IPOIECCOB, YpaBHEHUE CYMMAapHOM
TOKOOOpa3yromieil peakiuu, BEIYUCIuTh J/]C ranbBaHHUECKOTO JIEMEHTa, €CIIM KOHIIEHTPallun
MOHOB METAJJIOB PaBHBI: [Zn?*1=0,01 mous/n, [Cu*]=1,0 Mob/11.

10. Cynbdar amromunus maccoit 36,4 r pactsopmiu B 100 r Bojbl. [IT0THOCT MOTy4E€HHOTO
pactBopa 1,32 r/mi. PaccunTaiite: ®(Al2(SO4)3); Cum; Cox; Cm; N(AIL(SO4)3) u N (H20); T.

11. Onpenenurte TepMOIUHAMUYECKYIO BO3MOXKHOCTb NPOTEKAHUS peakuu CS; ) +3 Orn=
=CO; () + 2 SO; (1), AH; = -1075 x/Ix npu craHgapTHBIX ycnoBusx. PaccuuTaiite Temmneparypy
Havana peakiun, eciu S(CSy)=151 Jbx/mons K; S(0,)=205 [Ix/mons-K; S(COp)= 213
JIx/moms-K; S(SO2)=248 JTxx/momnb K.

12. Peakuus uger no ypasHeHuto: 2 H; ) + Sy () = 2 HoS(. Hauanbhas koHueHTpauus
BoJOpoAa 2 Mob/i, cepel 1,5 monw/a. Ompenenure BO CKOJIBKO pa3 M3MEHUTCS CKOPOCTH
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peakiuu K MOMEHTY, Korjia popearupyet 0,7 Moib/11 Bogoposa?

13. Onpenenute TEPMOAUHAMUYECKYIO BO3MOXKHOCTb IPOTEKaHUs peakuuu 2 ZNnS (o + 3
Oy =
=2 Zn0  + 2 SO, (), AH; = -890 x/lx mpu craHmapTHbIX YycioBusAX. Paccuuraiire
TeMIeparypy Haudaia peakiun, eciu S(ZnS)=58 x/mons-K; S(0,)=205 Jx/monb-K; S(ZnO)=
44 JTx/monb-K; S(SO,2)=248 JTx/monb K.

14. HauanbHble KOHLIEHTPALMU UCXOAHBIX BemecTB B peakuuu: 2 SO, ) + Oy ) = 2 SO3 ()
obutH paBHbI 1,8 Moib/n SO, u 2,4 Mmonb/n Oy. Bo cKONIBKO pa3 U3MEHHUTCS CKOPOCTh PEaKIuH K
MOMEHTY, koraa npopearupyet 0,8 mons/nm SO,?

15. B pactBope oprodochopHoit kucimorel Maccorr 1200 r u mimorHOcThIO 1,153 /™M
conepxutcs 312 v H3PO4. Paccunraiite: (H3POy); Cy; Coxs Crmy N(H3PO4) u N (H20); T. 1.
Husa peakuun CHy y + COy () = 2 CO () + 2 Hy () onpenenure BO3MOKHOE HalpaBICHUE
CaMOIIPOU3BOJILHOTO TEUSHUS PEAKIUH TPU CTAaHIAPTHBIX YCJIOBUSAX W NpuU Temmeparype T
=927°C, eciu TemoBoiA 3 deKT peakluu A0 33JaHHON TeMIepaTypbl He U3MEHUTCS. Y KaKUTe:
a) BBIJCIIACTCA WM TIIOTJIOMAETCS DHEPTHs B XOJ€ peakiuu; O0) NpUYUHY HaAHJICHHOTO
W3MEHeHUs SHTponuu. PaccunrtaiiTe TemmnepaTypy Havala peaKiliH.

TecToBbIC 3a1aHKA:
bnox 2.
3amanue 13 (mepeHecuTe BapuaHTHl OTBETA B 33JIaHNUE).
YcTaHOBHUTE COOTBETCTBUE MEXKAY (DOPMYIION MOJIEKYIIbI UM MOHA U THUIIOM THOPHUIN3AINN
BAJICHTHBIX OpOUTANICH IIEHTPATHLHOTO aToMa.

BF; NH:  SF

2 3 3 d 2 3 d
BapuanTs! oTBeTOB: 1) P , 2) P , 3) P , 4) P , 5) P
3ananue 14 (BblOepuTE HE MEHEE IBYX BapUaHTOB).

. HCl +KClO; —
st OKHUCIIUTENBHO-BOCCTAHOBUTEIBLHON PEAKIINU 3 Kod(puImeHTsI mepe;s

BEIICCTBOM-OKHCIIMTECIIEM N BEIICCTBOM-BOCCTAHOBUTECIIEM pPaBHBI " ,
COOTBCTCTBCHHO.
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Bapuantsl otBeToB: 1) 1, 2) 6, 3) 3, 4) 5.

3ananue 15 (BBenuTe OTBET).

O6bem 0,1 M pactBopa HNO;, HEOOXOUMBIN JJI HEHTpaIu3auu pacTBOpa TUIAPOKCHU A

Oapusi, conepykamiero 0,171 r Ba(OH),. paBeH MJI.

(OTBeT mpuBECTH C TOYHOCTBIO JI0 IIEJIOT0 3HAUYCHHUS. )

3ananue 16 (BblOepuTE HE MEHEE JIBYX BapUaHTOB).
CornacHo TEpMOXUMHUYECKOMY YPAaBHEHUIO

MnOy ;) +2C(yy =Mnyy + 2C0) ;A Higs =293 k]Ix,

JUTs TIoJTydeHust 275 T Maprasiia norpedyercs K[>k TEmIOTHI, TPX 3TOM BBLAECIUTCS
1 okcuna yriepona (1) (u.y.).
Bapuants! otBeToB: 1) 1465, 2) 224, 3) 2930, 4) 112.

3ananue 17 (BBenuTe OTBET).

OcMoTHYECKOE TaBIEHHE PACTBOPA, COAEPKAILErOo 27 T TIIFOKO3bI (M, =180) 5 500 mn
pactBopa npu 298 K, paBHO klla.
(OTBeT mpuBeCTH ¢ TOYHOCTHIO 110 1iesioro 3HaueHus; R = 8,31 Ix/moinb-K.)

3ananue 18 (BbIOepuTE HE MEHEE IBYX BapUaHTOB).

JIbIMOBasi 3aBeca OTHOCHUTCA K JUCIIEPCHBIM CUCTEMaM, B KOTOPBIX JHCIIepcHas da3a HaxOquTCs
B COCTOSIHWH, a JIUCTIEPCUOHHAS Cpe/ia — B arperaTHoOM COCTOSIHUH.
BapuanTs! oTBeTOB: 1) TBepaOM, 2) ra3000pazHoM, 3) KuAKOM, 4) rereoOpa3HOM.

OIIK-1.3

[Ipumensier
MaTeMaTU4eCcKoro aHajums3a i
pacuera KOHCTPYKLUH
XYyJ107KECTBEHHO-IIPOMBILIIJIEHHBIX

W3 J1EUH " BBITIOJTHEHUS

METOJBI

Ipumepnvie npakmuueckue 3a0anus:

[TpoBecTr aHATU3 BIMSHUS KOHIIEHTPAI[MH HA CKOPOCTh XUMHUYECKOU pEeaKiinu
Na,S,03 + H,SO4 = S + SO, + NapSO,4 + H,O mo skcniepuMeHTalIbHBIM JTaHHBIM. [IpoBectn
00pabOTKy TOJYYCHHBIX JAHHBIX C HCIOJB30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHi1. Pe3ynbTaThl ONTOB MpEACTaBUTH B BUE TaOIHUIBI 1.
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TCXHOJIOTUYCCKUX PACUCTOB

Tabmuna 1
Howmep O6Bem, M Konnenrpanus Bpewms CxkopocTthb
onbiTa | NaS,03 H,O H,SO, Na;S,03, 102 | mosBienust peakuuu,
MOJIB/T MYTH, C 102, ¢t

1 1 7 2 1,3

2 2 6 2 2,6

3 3 5 2 3,9

4 4 4 2 5,2

5 5 3 2 6,5

[To nanHpiM TaOmuipl 1 MOCTPOUTH rpaduK 3aBUCHMOCTH CKOPOCTH pPEAKIHU OT
KOHIICHTPALMU THOCYJb(haTa HATPUs, OTIIOKUB Ha ocu abcimce KoHueHTpanuio NaxS;0s3, a Ha
OCH OpJIMHAT — CKOPOCTh PEAKIIUH.

Craenath BBIBOJ O 3aBHCHMOCTH CKOPOCTH PEaKIMH OT KOHIICHTpAIlMUM THOCYIb(daTta
HaTpHAL.

TecToBblIe 3agaHuA:
Baoxk 3.
Keiic-3axanue (O0wmee 3aganue).
CTO'—IHI)IG BOIbI HeKOTOpOFO HpOMBIHIJ'ICHHOFO HpeHHpI/ISITI/Ifl conepmaT COJIN TAXKCIIbIX
METaJJIOB, HEOPraHMYECKHUEe KHUCIOTHI, TOBEPXHOCTHO-akTUBHBIE BemiecTBa ([IAB) u npyrue
3arps3HUTENN OKpyXaromiei cpenbl. OHU B BUE B3BECH MOCTYIAIOT HA OYUCTHBIE COOPY)KCHHS.
B mporiecce MX OYUCTKH TMPOMCXOAAT MPOIECCHl HEUTpaTH3aIMK, KOATYISIIHH, OCAKICHHS,
(bHJ'II:TpaHI/II/I 1 H3BJICYCHUA BCUICCTB, KOTOpBIe MOFYT 6LITB peaIII/ISOBaHI)I NI UCITOJIB30BAHBbI
MIOBTOPHO.

3ananme 1 (yKaxuTe OIMH BapuaHT OTBETA).

B mporecce 04MCTKH MPOMBIIIJIEHHBIX CTOYHBIX BOJ MPOUCXOIUT 00pa3oBaHUE KOJUIOMIAHBIX
pactBopoB. JIng WX paspylieHus W KOAryJsiiMd OOBIYHO MPHUMEHSIOTCS  pPacTBOPHI
ANIEeKTponUTOB. ECiin MCXOJHBIE CTOUHBIE BOJIBI COJEPKAIH MIOBEPXHOCTHO-aKTHBHbIE BEIIECTBA
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Ha OCHOBe ankuicynbdonatoB odmiei popmynsl RSO3Na (ITAB aHnoHOAKTHBHOTO XapakTepa),
TO HAaMOOJIBIIICH KOATryIMPYIOIIel CITOCOOHOCTRIO OyIeT 00J1a1aTh PacTBOp ...
BapuaHTbl OTBETOB:

1) Cr(N03)3, 2) (NH4)2CI’207, 3) CU(N03)3, 4) NazPO,.

3ananue 2 (BBEIUTE OTBET).

Jns ocaxeHHss OOJBIIMHCTBA HMOHOB TSDKENBIX METAJUIOB M3 CTOYHBIX PAacCTBOPOB YacTo
MPUMEHSETCS TUAPOKCH]] Kalblius (TallleHas U3BecTh). Eciu ro1oBoii 00beM OYHIIAeMOI BOJIBI
paser 2000 M°, a coxeprkanue B Hem noHoB CU®* cocrapisier 160 mMr/mm®, To ¢ yaerom 10 %-ro
M30BITKAa peareHTa, HEOOXOAMMOTO JUIS IMOJHOTO OCAXKIEHHS, PacXo]] THAPOKCHIA KaJIbIUSI
coctaBuT ____ Kr B roj. (OTBET npuBECTH ¢ TOYHOCTHIO 110 1enbix; A(Cu) = 64.)

3aganue 3 (BBeAUTE OTBET).

HaunOonee TeXHONOTHYHBIM U HPPEKTUBHBIM CIIOCOOOM BBIACICHHUS METAUIOB W3
pacTBOPOB ABIJISIETCS deKTposin3. Ecnu romoBoit 00beM oumiaemon Boawl paBeH 1000 M, a
comepxanne B HeM moHoB Cd®* cocraBmser 13,2 mr/am®, To Bpems, HeoGXomuMoe s
BBIJIEJICHUS] BCETO KaJMUs 3JIEKTPOJIM30M Ipu cuie Toka 13,16 A u Beixone mo toky 100 %,
COCTaBHT CYTOK.

(OtBet mpuBecTH ¢ TOUHOCTHIO 10 1ebiX; A(Cd) =112; F = 96500 Ki/moi1b.)




0) Ilopsinok mpoBeneHUs] MPOMEKYTOYHOH aTTEeCTALMH, NOKa3aTeJd M KPUTEPHUH
OLICHUBAHUS:

[IpoMexyTouHass arTecTalys MO JIUCHUIUIMHE «XHMHS» BKIIOYAET TEOPETHUYECKHE
BOIIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 0OYUYAIOIIMMUCS 3HAHUHM, U TPAKTHYECKUE
3aJJaHusl, BBISIBJIAIOIINE CTENEHh CPOPMUPOBAHHOCTH YMEHHM U BIIAJICHUM, TPOBOAUTCS B hopme
3ayera. 3a4eT M0 JAaHHOW AMCUUIUIMHE IPOBOAUTCS B MMCBMEHHOM (popme 1o Tectam.

IToka3aTeu U KPUTEPUH OLIEHHBAHUS 3a4eTa:

«3aYTeHO» — OO0Y4YaIOUIUIiCS AEMOHCTPHPYET MOPOTOBBI YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETCHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATUI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHUE OTJICJIbHBIX 3HAHWN, YMEHUH, HABBIKOB, O0YYAIOIIUICS UCIBITHIBACT 3HAUYUTEIbHBIC
3aTpyJHEHHUS PU ONEPUPOBAHUY 3HAHUSMU M YMEHHUSIMH MPU UX IEPEHOCE Ha HOBBIE CUTYAIUU.

«He 3a4TeHO0» — 00yJaroIniicd HE MOXKET II0Ka3aTh 3HaHMS HA YPOBHE BOCIIPOU3BEICHUS
U oObsicHeHHS WHPOpPMAIMU, HE MOXKET I0Ka3aThb HMHTEJUICKTYalbHbIE HAaBBIKH PELICHUS
IIPOCTHIX 3ajau.

DK3aMeH MO JaHHOW MUCHUIUIMHE MPOBOJHUTCSA B YCTHOH (opMe MO dK3aMEHAI[MOHHBIM
OuneraM, KaXAblil M3 KOTOPBIX BKIOYAET 2 TEOPETUUYECKUX BOMNPOCA U OAHO MPAKTUYECKOE
3a/laHue.

IToxa3aTeu 1 KPUTEPUHU OLICHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6ayioB) — 00yvaromuiicss JEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYeCKOoe U INIyOOKoe 3HaHue
y4eOHOTO MaTepuasia, CBOOOJHO BBIMOJNHSACT IMPAKTUYECKHE 3aJaHus, CBOOOJHO OIEpPHpPYET
3HAaHUSMM, YMEHUSMH, IPUMEHSET UX B CUTyallUsAX MOBBIIIECHHOMN CI0KHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amia) — o0yyarouiuiicss 1eMOHCTPUPYET CPEIHUI YpOBEHb
c(OPMHUPOBAHHOCTU KOMIIETEHLMI: OCHOBHBIE 3HAHMS, YMEHMsS OCBOECHbBI, HO JOIYCKAIOTCS
HE3HAUWTENIbHBIE OIMMOKHW, HETOYHOCTH, 3aTPyIHEHHs TPH AaHATUTUYECKUX OIeparusx,
nepeHoce 3HaHUH M YMEHUI Ha HOBBIE, HECTaHAAPTHBIC CUTYAIUH.

— Ha OIICHKY «YyIOBJIETBOPUTEJbHO» (3 Oamra) — oOOydYaromIMiics EMOHCTPUPYET
HIOPOTOBBIM YpOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHLIMH: B XOJA€ KOHTPOJIBHBIX MEPOIPHUITUI
JIOMTYCKAIOTCS OIIMOKH, TPOSIBIISIETCSI OTCYTCTBHE OTHCIBHBIX 3HAHWI, YMEHUWH, HaBBIKOB,
0o0yyaroImuiicsl UCHBITHIBAET 3HAYUTEIbHBIC 3aTPYIHEHMs INPH ONEPUPOBAHUM 3HAHUAMHU U
YMEHUSIMH TP UX TIEPEHOCE Ha HOBBIE CUTYAIIUH.

— Ha OLEHKY «HeYyJAOBJEeTBOPUTEJBbHO» (2 Oamna) — oOydaromuiics JAEMOHCTPUPYET
3HaHusi He Ooyee 20% TeopeTHUecKoro marepualia, JOMYCKAeT CYIIECTBEHHBIE OIMMOKU, HE
MOYKET MOKa3aTh HHTEIUIEKTyaJIbHbIE HABBIKU PEIICHUs MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYyIOBJIETBOPHUTEJbHO» (1 Oai) — oOyuaromuiics HE MOXET MOKa3aTh
3HaHUS HAa YPOBHE BOCIPOM3BENCHHUS U OOBACHEHHMS HWHPOpPMAllMM, HE MOXKET II0Ka3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 3a/1ad.



