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Jluer akTyanu3anuu padodei nporpaMMbi

PaGouas nporpamma rnepecMoTpena, oocyx/ieHa u ogobpena s peanusauu B 2020 - 2021
yueOHOM rojy Ha 3acenaHuu Kadeapsl XuMuu

[Tporokon ot 01 ceHtsdops 2020 r. No 1
3aB. kadenpoit __7 H.JI. Mensauk

PaGouas nmporpamma nepecMoTpena, oocyx/ieHa u ooopena s peanusanuu B 2021 - 2022
yueOHOM roj1y Ha 3aceaHuu Kadeapsl XuMHH

[Tporokom ot 20 r. N
3aB. kadenpoii H.JI. Mensiauk

PaGouyas nporpamma nepecMoTpeHa, oocyx/aeHa u oxodpena s peanuszauuu B 2022 - 2023
y4eOHOM rojiy Ha 3aceqanuu kadeapsl XuMUH

[Iporokonor 200 T No
3aB. kadeapoi H.JI. Mensauk

PaGouas nporpamma rnepecMoTpena, o0cyxk/ieHa u ogoopena st peanusauuu B 2023 - 2024
y4eOHOM rojy Ha 3acefanuu kadeapsl XUMHU

[IpoTokon ot 20 r. Ne
3ag. kadenpoit H.JI. Mensauk

Pabouast mporpamma nepeCM‘orpeHa, obcyxeHa u ogobpena /Ui peanusanuu B 2024 - 2025
y4eOHOM rojiy Ha 3acefianuu Kadeapbl XHMHHU

[Tpotokom o 20 r. Ne
3as. kadenpoit H.JI. Mensinuk




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LenstMu OCBOSHHS TUCHHUIUIMHBL «XUMUS» ABISETCS popMupoBaHue (yHIaMEeHTaIbHbBIX
3HAaHUW B 00JIaCTM COBPEMEHHOW XWMHH, BKJIIOYAIOLIUX OCHOBHBIC IOHATHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIMCHIBAIOIINE CBOMCTBA XUMHYECKHX COCIUHEHHM; pa3BUTHE HAaBBIKOB
CaMOCTOSITEIILHOUN pabOThl, HEOOXOAUMBIX ISl MPUMEHEHUS! XUMUUYECKUX 3HAHUHN TIPU N3YUCHHUH
CHEHANIbHBIX JUCUUIUIMH U JalbHEHIIeH IPaKTUYECKOM JesITeIbHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Jucnummmaa XuMUst BXOJUT B 0053aTeBbHYIO 9acTh y4eOHOTO IIaHa 00pa3oBaTeIbHOM
IPOrpaMMBlI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCIUILINH/ MPAKTUK:

Xumus B 00beMe cpeiHel 00pa30BaTeIbHOM IKOJIBI.

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUU TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOUMBI 7151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

Texnonorus o0pabOTKU MaTepUaIoB: KAMEHb

TexHonorus o0pabOTKM MaTepUAIOB: METAILI

be3onacHOCTh KU3HENEATEIBHOCTH

MeTtposnorusi, CTaHIapTU3aLHs U CePTUPHUKAIISL

TexHOI0THs U3rOTOBJICHUSI MO3aUKH U3 MOACIIOYHOT0 KaMHS

TexHosorNsa Xy10XKecTBEHHON 00paOO0TKH I[BETHBIX METAIIJIOB U CIIJIABOB

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrare oCBOEGHMS NUCHUIUIMHBI (MOIyJsl) «XHUMHS» OOydarolUHCs JOJIKEH
001aaTh CIeAYIOIUMHU KOMIETEHIMSMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

OIIK-1 CnocobeHn pemarb BONPOCH MPO(PECCHOHATBLHON  JEATENPHOCTH Ha OCHOBE
€CTECTBEHHOHAYYHBIX M OOIICMH)KEHEPHBIX 3HAHUM, METOJOB MaTEMaTHUECKOTO aHajau3a U
MOJICTTUPOBAHUS

OIIK-1.1 Hcnonp3yeT ecTecTBEHHOHayyHble M OOIIEMH)KEHEpHble 3HAHMUA IS
pelIeHKs BOPOCOB B PO(ecCHOHAIbHOM JesITeIbHOCTH
OIIK-1.2 [Ipumensier METOJIbI MaTeMaTU4eCKOro MOJEIUPOBAHUS npu

MPOEKTUPOBAHUU U pa3padOTKe Xy10’KECTBEHHO-TIPOMBIIUIEHHBIX U3/IEIHH,
MaTepuajJoB W TEXHOJOTHHA UX NPOU3BOJCTBA, BKIIOYas CO3/IaHUE
3D-mozeneit At KOHCTPYUPOBAHUS Pa3pabaThIBAEMBIX U3JIEIUI

OIIK-1.3 [IpumensieT METOpI MATEMATUYECKOTO aHAIM3A JUIsl pacueTa KOHCTPYKLUN
XYJI0’KE€CTBEHHO-TTPOMBIIIJIEHHBIX 17631 (0 12471 u BBITIOJTHEHUS
TEXHOJIOTMYECKHUX PacueTOB




4. CTpyKTypa, 00b€EM U colepkaHie TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 150 akaj. 4acos:

—aynutopHas — 144 akan. 4acos;
— BHEayIUTOpHas — 6 akaj1. 4acoB

— caMocCTosTebHAs paboTa — 66,3 aka1. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

<DopMa aTTeCTaluu - 3a4€T, 9K3aMCH

AynuropHas ) s
o | KoHTaKTHAS pabota E 3 dopma TEKyIIEero
Paznen/ tema § (B axaz. yacax) E E’ Bux . KOHTpOJIA Kon
J— : g ; CaMOCTOSITEIIbHOI | ycrieBaeMOCTH I/Iv KOMITETEHIHII
O 2 £ padoThI MIPOMEKYTOUHOM
ek, 71a0. |mpakxT. R aTTeCTAIMH
3aH. 3aH. |[Q o
1. Paszgen 1
1.1 Tlepuonuueckas cucTeMa. CamocroATeI:HOE OIIK-1.1,
CrpoeHre  aTOMOB  3JIEMEHTOB. 8 8,1 H3yqu1/1Ve TecrupoBanue. OIIK-1.2,
XuMuueckas CBS3b. yueOHoi OIIK-1.3
JIUTEPATYPHI.
Odopminenne
OTYETA I10
nabopatopHoi 3amura
pabore. nabopatopHoi
Brinosnnenue paboThI. OIIK-1.1,
1.2 Xumuueckast TepMOTUHAMHUKA. 8 6/21 6 JIOMAILHETO Cpaua OIIK-1.2,
3amanus Ne 1. JIOMAIITHETO OIIK-1.3
CamocrogrenbHoe| 3amanms Ne 1.
U3y4eHne TectupoBanue.
yueOHOM
JIUTEPATypPHIL.
Odopmienne
0TYETA 110
nabopaTtopHoOH 3amura
1 pabore. nabopaTopHoit
Brimonaenne paboTHL. OIIK-1.1,
1.3 Xumuueckass KHHETHKA. 8 6/41 6 JIOMAIITHETO Cpaua OIIK-1.2,
3agaHust Ne 2. JIOMAIITHET O OIIK-1.3
Camocrosrensuoe| 3amzanus Ne 2,
H3yUCHHE TectupoBanue.
y4eOHO
JIUTEPATYPHI.
Odopminenue
OTYEeTA 10
nabopatopHoi 3amura
pabore. nabopaTtopHoOi
14 PacTBOph ICKTPOTHTOB U Brinonnenue paboTHI. OIIK-1.1,
HEICKTPOHTOB. 8 | 18/81 10 JIOMAIIHETO Craua OIIK-1.2,
3amanmst No 3. JIOMAIITHETO OIIK-1.3
CamocrosarensHoe| 3amanus Ne 3.
H3y4YCHHE TectupoBanwue.
yueOHOi
JIUTEPATYPHI.




Odopminenue

OTYeTa 110
nabopaTopHO’ ammta
padore. nabopaTropHoOi
Brimonaenne 60TEL OIIK-1.1,
1.5 KoMIuiekcHbBIE COeTMHEHNS. 4 6 4 JIOMAIIHETO pg ’ OIIK-1.2,
3agaHus Ne 4. flata OIIK-1.3
JIOMAIITHETO
CaMOCTOSTENbHOE
N 3amanus Ne 4.
yueOHOM
JIATEPaTypPhIL.
HUroro no pazaeny 36 |36/14U 34,1
HWroro 3a cemectp 36 [36/141 34,1 3au€r
2. Paznen 2
Odopmnenne
OTYETA I10
nabopatopHoi 3amura
pabore. nabopatopHon
Brinonnenne paboThI. OIIK-1.1,
2.1 JTucriepcHbIEe CHCTEMBI 12 | 12/41 10,2 JIOMAILHETO Craua OIIK-1.2,
3amanus Ne 5. JIOMAIITHETO OIIK-1.3
Camocrosrensuoe| 3amanus Ne 5.
U3y4eHue Tectuposanue.
yueOHOM
JIUTEPaTyphI.
Odopmienue
oTYeTa 10
nabopaTopHO 3amura
pabore. 71a00paTOpHOI
2.2 Brinonnenue paboTHI. OIIK-1.1,
OKMCINUTENBLHO-BOCCTAHOBUTEIILHBIC 8 6/41 8 JIOMAaIIHEro Craua OIIK-1.2,
MPOIIECCHI. 3amanusg Ne 6. JIOMAIIIHETO OIIK-1.3
CamocrosrensHoe| 3aganus Ne 6.
H3yUCHHE TectupoBanue.
y4eOHO
JIUTEPATYPHI.
Odopminenne
OTYETA I10
nabopatopHoi 3amura
pabore. naboparopHoi
Brinosninenue paboThI. OIIK-1.1,
2.3 DIIEKTPOXUMHYECKHUE CHCTEMBI. 10 | 10/41 10 JIOMAIIIHETO Craua OIIK-1.2,
3agaHus Ne 7. JIOMAIITHETO OIIK-1.3
CamocrosrenbpHoe | 3amaHust Ne 7.
U3y4eHne TectupoBanue.
yueOHOM
JIUTEPATypPHI.
Odopminenue
OTYeTa 110
nabopatopHoi 3amura 3 OIK-1.1,
2.4 Tlonmumepsl. 4 | 421 4 padore. AabopatopHoi OIIK-1.2,
CamocrosTensHOe paboTHL.
OIIK-1.3
H3yUCHHE TectupoBanue.
y4eOHO
JIUTEPATYPHI.
Odopmienue
OTYeTa 10
1abopatopHoii 3ammra OIK-1.1,
2.5 KauecTBeHHBIN aHAIN3 HOHOB. 2 4 padore. nabopatropHoi OIIK-1.2,
CaMOCTOSTENbHOE
paboTHI. OIIK-1.3
H3yuYCHHE
yueOHOi

JIUTEPATYPBHI.




Wroro no pazneny 36 |36/141 32,2
Uroro 3a cemectp 36 |36/141 32,2 SK3aMeH
Hroro no aucumruinye 72 |72/281 66,3 3a4er, SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mponecce npenopaBaHus JUCUUIUIMHBL «XUMHUSD» IPUMEHSETCS TpPaJuLUOHHAs
UH(POPMALMOHHO-KOMMYHUKAIMOHHAs 00pa30BaTe/IbHbIE TEXHOJIOTHH.

Jlexuuu npoxoAsT Kak B UH(GOpMaIMOHHON (hopme, TJIe UMEET MECTO MOCIIEI0BaTEIbHOE
U3JIO)KEHUE MaTepuana B JAUCLUIUIMHAPHOM JIOTMKE, OCYIIECTBISEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEICTBAMU, TaK U B (hopme JeKInii-Oece bl Wil Iuajiora ¢ ayAuTOpUen, JTeKIuil
C NPUMECHEHUEM 3JIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALUM, I'/I€ TEOPETHYECKUI
MaTepual 3apaHee BBIJAETCA CTYJAEHTaM i CAMOCTOSITEIbHOTO M3Y4Y€HHUs, JJI1 MOJITOTOBKH
BOIIPOCOB JIEKTOPY, TAKMM 00pa3oM, JIEKLIMSI IPOXOJUT IO TUILY BOIIPOCHI-OTBETHI-AUCKYCCHUS.

B nexuuu MOTYT HCHONB30BAThCS JIEMEHTHI MPoOsieMHOro u3ioxeHus. [IpodremHas
JeKIMsT HAauYMHAETCS C BOIPOCOB, C IIOCTAHOBKU IPOOJIEMBI, KOTOPYIO B XOJI€ H3JIOKCHHUS
MaTepuaia HeEoOXOAMMO pewmuTh. Takas JeKIus NpeicTaBiseT coOoil  3aHATHE,
IpeJloJiaratolliee MHUIMUPOBAHHOE IPENOJaBaTEeIEM IPUBJICUEHUE AYJUTOPUM K PELICHHUIO
KPYIMHON Hay4yHOW MpoOJeMbl, PacCKpPhIBAET BO3MOJXKHBIE IYTH €€ PEIICHHUs, MOKA3bIBACT
TEOPETHYECKYI0 U TMPAKTUUECKYI0 3HAYMMOCTh JOCTHKEeHH. Ha mpoOnemMHO# JeKuuu HOBOE
3HaHWE BBOJUTCS KaK HEU3BECTHOE Uil cTyAeHTOB. [lomyuenHas nndopmaiius ycBauBaeTcsl Kak
JIMYHOCTHOE OTKPBITUE EIII€ HE U3BECTHOTI'O JUIsl CE0sl 3HAHUSI.

Oco0oe MecTo B mpolecce MpenoJaBaHusl AUCUUIUIHHBI «XUMUS» 3aHUMAIOT JIEKIUU C
UCIIOJIb30BAHUEM JIEMOHCTPALMOHHOTO XHUMHUYECKOIO0 HKCIEPUMEHTa, KOTOPBIA IO3BOJSET
HauOoJsee MOJIHO peaqn30BaTh METOJ MPOOJIEMHOTro OOydeHUs 4epe3 MOCTaHOBKY MpoOIeM C
MIOMOIIIBIO JIEMOHCTpAIIMN SBJICHUN, pPEaKIMid WJIM TPOLEccoB. BO3MOXHO oOBeIMHEHHE B
JEKIIMOHHOM M3JI0’)KEHUHU IIPUEMOB MBICIICHHOIO M pEaJbHOr0 SKCIEPUMEHTA, 4TO JaeT
BO3MOXKHOCTh (pOpMHPOBaTh 3HaHUA 00JIe€ BBICOKOM CTENeHH 0000IIEHHOCTH.

Jlna peanuzanuy MHGOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTeNIbHON TEXHOJIOTUU
MPOBOJSATCS JIEKLIMU-BU3YaIN3allMM, B XOA€ KOTOPBIX U3JI0KEHHUE TEOPETUYECKOTo Marepuasa
COIPOBOXKAAETCS MPE3EHTALUEN.

JIeKMOHHBIN MaTepual 3aKperisieTcsl B X0je J1a0opaTOpHbIX paboT, B X0A€ KOTOPBIX
yuebHasi paboTa IpPOBOAMTCA C peajbHBIMU XMUMHUYECKMMHU BemiectBamu. Ha maGopaTopHbIx
paboTax BBIMOJIHAIOTCS TPYNIOBbIE WIM HHAWBUAYaJIbHBIE 3a/laHUSl 0 MPOIIEHHOM Teme.
[TpoBenenune nabopaTopHbIX pabOT HEOOXOAUMO MpENBapPATh HMHCTPYKTAKEM [0 MpaBUIaM
6e3omacHoi paboThl B XUMHUYECKO# Jabopatopun. OCHOBHBIM YCJIOBHEM JIONyCKa CTYJEHTOB K
nabopaTopHOM paboTe sBIsAETCI WX O00s3aTenbHas TMOJATOTOBKA K HEW C COCTaBICHUEM
TEOpeTH4YecKoro BBeAeHus. llpu mpoBeneHMM 1a0OPaTOPHBIX 3aHATHHA HCHONB3YETCS METO[
KOHTEKCTHOTO OOy4YeHUs, KOTOPbI MO3BOJIIET YCBOMTH MaTepuain IyTEeM BbISBICHHUS CBs3eil
MEXy KOHKPETHBIM 3HaHHUEM U ero npumeHeHueMm. Kpome Toro, 1neiaecoo0pa3Ho UCIONb30BaTh
TEXHOJIOTHIO KOJJIEKTUBHOTO B3aUMOOOY4eHHMS (TTapHyI0 paboTy) TpEX BUJIOB: CTaTHYECKas mapa,
JMHAMUYecKas rapa, BapualoHHas 1apa; COBMeIas ee ¢ TEXHOJIOTHeH MOIyIbHOTO 00yUeHHS.
BbimonHuB sKcnepuMeHT, oOydaromuiicss (GopMyaupyroT OOOOIIEHHbIE BBIBOJBI IO CEpUU
OIBITOB, UCIOJIb3YsI IPUEMBI aHATIOTHH U CPaBHEHMUSL.

CamocrosiTenbHasi paboTa CTYIEHTOB SBISETCS OJHUM M3 Hauboiee 3()PEeKTUBHBIX
CPEACTB pa3BUTUS MOTpeOHOCTH K OyaymieMmy camooOpasoBanuio. CamocrosiTenbHas pabora
CTYJICHTOB BKJIIOYaeT B ce0s camble pa3HOOOpa3Hbie (OpPMBI y4eOHOW JesATeTHbHOCTH:
BBINOJIHEHUE TOMAIIHUX 3aJIlaHHi, 3aBepiIeHre oQopMIIeHHs Ja00paTOPHBIX padoT, MOATOTOBKA
K MpakTUKyMy, HM3y4Y€HHE OCHOBHOTO U JOIMOJHUTEIBHOIO MaTepuana No ydyeOHUKaM U
nocoOusiM, yTeHHe U MpopaboTKa HayYHOH JIUTEpaTypsl B ONOINOTEKe, HaMcaHue peepaToB U
KYPCOBBIX paboT, MOATOTOBKA K KOJUIOKBUYMaM, 3au€Tam, UTOTOBON aTTeCTaIl|H.

CamocrosaTrenbHass paboTa CTYACHTOB JOJDKHA OBITh HAampaBieHa Ha 3aKperUICHHS
TEOPETUUECKOr0 MaTepuaa, U3J0KEHHOTo MpernoaaBareyieM, Ha IpopaboTKy TeM, OTBEIECHHBIX
Ha CaMOCTOSITENIbHOE HM3y4YeHHE, Ha MOJrOTOBKY K JIa0OpaTOPHBIM 3aHSATHSIM, BBIIOJIHEHUE
JOMAIITHUX 33J]aHUH U TOATOTOBKY K PYOEKHOMY U 3aKIIIOUUTEIBHOMY



KoHTpoto. [TomrMo 3TOrO, OOYUaromuecs MPeACTaBIAI0T PE3yIbTaThl CBOEH CaMOCTOATEIbHOM
paboThI B BUJIE MTPE3CHTAIIHIH.

CamocrodaTrenbHas padoTa CTYIEHTOB MO AUCHUIUIMHE «XHUMHUS» BKIIOYAET pEIICHUE
3a/1a4 ¥ BBIIOJHEHHUE 33JaHUN PENpPOAYKTUBHOIO XapaKTepa MO aIrOPUTMY, HMPEAJIOKEHHOMY
pernoaaBaTesieM.

[Ipu mpoBeneHun pyOEKHOTO M 3aKIHOYUTEIHLHOTO KOHTPOJS OCHOBHBIMU 3aJla4aMH,
CTOSIIIMMU TIEpe]l MPETNoAaBaTesIeM, SBIISIOTCS: BBISIBICHUE CTENEHHM NPABHIIBHOCTH, 00BEMa,
[IyOMHBI 3HAHHWM, YMEHUH, HAaBBIKOB, IMOJTYYEHHBIX IIPU U3YUYEHUU Kypca Hapsiay C BbISIBICHHUEM
CTENEHH CaMOCTOSITEIbHOCTH B IPUMEHEHNUH NOJTYYEHHbBIX 3HAHUN, YMEHUM U HABBIKOB.

CoBpeMeHHbIE MHTEPAKTHBHBIE CPEICTBA MO3BOJSIOT 3KCIEPUMEHTHUPOBATH C HOBBIMHU
dopmamu KoHTpOJs. OOydaroUMMCs MPEUIaraloTcs TECThl U 3aJjadyd B 3JEKTPOHHOM BHIE, C
ABTOMATU3UPOBAHHOW CHCTEMOH MpoBepKH. B oTiinune OT OOBIYHOTO TECTHUPOBAHUS TaKOU
CHoco0 KOHTPOJISI MO3BOJISIET 0OydYaIOMMMCS B JII000€ BpeMs MPOWUTH TECT, MPOAHATU3UPOBATh
OIIMOKHU U IPOITH TECT TOBTOPHO.

[Tnan-rpaduk, murepatypa, MaTepuasbl K JEKIUSAM U 1a00paTOPHBIM paboTam, TECTHI s
TEKYILIEro KOHTPOJsS, BOIPOCH! ISl UTOTOBOTO KOHTPOJISI BBUIOKEHBI JJI CAMOCTOSITEIbHOMN
pabotel oOydaromuxcsi Ha oOpazoBarenbHoM Tmoptasie PI'BOY BO «Marauroropckuit
rocyJapCTBEHHbIN TexHuueckuil ynusepcuret um. I'.11. Hocosay.

OOyuaronmmiicss MOXET HPOWTH B JUCTAHIIMOHHOW (opme oniaiH-Kypc «Kak Xxumus
00BSCHSICT U U3MEHSET OKpYKaroIui Mup» Ha rardopme "OTkpbiToe 0Opa3oBaHue".

6 YueOHO-MeTOAMYeCKOE 0O0ecneyeHue CaMOCTOSITeIbHON padoThl 00y4arouXcst
[IpencraBneno B mpunoxxenuu 1.

7 OneHoYHbIE cpeacrea AJisl IPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecralnmumn
Hpe,[[CTaBHeHH B ITPUJIOKCHUHN 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIHUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. OcuoBbl xumun: yuaebuuk / B.I'. UBanos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M,
2014.-560c.: - (Beicmiee oOpaszoBanue: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mata oGpamenus: 14.10.2019). - Tekcrt:
AJIEKTPOHHBIN.

2. Konsina, JI. T'. Xumus : yue6Hoe mocobue / JI. I'. Konsaa, JI. T'. Tapactok ; MI'TV. -
Maruutoropck : MI'TY, 2015. - 1 snektpos. onTt. auck (CD-ROM). - 3ari. ¢ tuTysn. 3kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/112382
1/21.pdf&view=true (nara oopamenus: 14.10.2019). - MakpooObeKT. - TEKCT : 3JICKTPOHHBIM. -
Ceenenus noctynHbl Takxke Ha CD-ROM.

0) lonoJiHMTEILHAA JIATEpaTypa:

1. Mensuuk, H. JI. PactBops! : npaktukym / H. JI. Mensuuk, O. P. MymmnHa, O. A.
Mumypuna ; Marauroropckuit roc. texuuueckut yH-T uM. I'. M. HocoBa. - Maruuroropcek :
MITY wum. I'. . Hocoma, 2019. - 1 CD-ROM. - 3arm. c¢ turyn skpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/402
7.pdf&view=true(mata obpamenus: 14.05.2020). - MakpooObekT. - TekcT : AJIEKTPOHHBIN. -
Cenenus goctymnssl Takke Ha CD-ROM.

2. Mensnuk, H. JI. lucnepcubie cuctemsr : npaktukyMm / H. JI. Mensunuk, 3. P. Mymnuna,
O. A. MumypuHna ; MarHUTOropckuii roc. Texunueckui yu-T uM. I'. 1. HocoBa. - Marauroropck :
MITY wum. I U. Hocoma, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/385
0.pdf&view=true (mara obparmienus: 14.05.2020). - MakpooObekT. - TeKCT : 3JICKTPOHHBIH. -
Csenenns noctynHbl Takke Ha CD-ROM.
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3. Konsima, JI. I'. OxucnuTenbHO-BOCCTaHOBUTENbHBIE peakiii. OCHOBBI JICKTPOXUMHUH '
yuebnoe nocobue / JI. T'. Konsaa, 3. P. Mymnuna ; MI'TVY. - Maraurtoropek : MI'TY, 2015. - 58 c.
: HIL., TaoJI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1147.pdf&show=dcatalogues/1/1121163/114
7.pdf&view=true (mara ooOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 3JICKTPOHHBIN. -
NMeercs nmeyaTHBIN aHATIOT.

4. Mumypuna, O. A. Xumuueckasgs kuHeTuka. COCTOSHUE XMMUYECKOTO PaBHOBECHUS !
npaktukym / O. A. Mumypuna, D. P. Mymiuna, O. B. EpmoBa ; Marauroropckuii roc.
texunyeckuid yH-T uM. I'. M. HocoBa. - Maruutoropck : MI'TY um. I'. 1. Hocoma, 2019. - 1
CD-ROM. - 3arm. c TUTYIL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851.pdf&show=dcatalogues/1/1530464/385
1.pdf&view=true (mara obpamenus: 22.10.2019). - MakpooObekT. - TEKCT : IJIEKTPOHHBIN. -
Ceenenuns noctynssl Takxke Ha CD-ROM.

5. Kopoun, H.B. O6miast xumus: y4e6. sl TeXHUYECKUX HarpaB. U crell. By3os /H.B.
KopoBun —9-¢ u3n., nepepad.- M.: Beicm. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. -
TekcT: HermocpeCTBEHHBIH.

6. Kpatkuii cnipaBoyHuK (u3uko-xuMuueckux BenuuuH / coct.: H. M. Bapon, A. M.
[Tonomapesa, A. A. PaBnens, 3. H. Tumodeesa; nox pea. A. A. Pasaens, A. M. [TonomapeBoii. -
10-e u3n., uctip. u gomn. - CII6. : UBan demopos, 2003. - 238 c. : wi. - ISBN 5-8194-0071-2. -
TekcT: HermocpeCTBEHHBIH.

7. U3Bectusi BBICHIMX Y4YCOHBIX 3aBEJCHUH. XUMHUS M XHMHUYECKAs TEXHOJOTHS:
Hay4yHO-TexHHuYeckuii xxypHan — ISSN 0579-2991.

B) MeToauyeckue ykazaHus:

1. Mumypuna, O.A. DHepreTuka XUMHYECKUX MPOIECCOB: METOAMUYECKUE YKa3aHUs K
nabopaTopHbIM paboTaM MO AUCHUILIMHE «XUMHs» Ui OOYydaroIIMXCS BCEX HalpaBiIeHHUH
HOATOTOBKH U CIICHUAbHOCTEN THEBHOI (opmbl 00yueHust / O.A. Mumrypuna; MarHuTOropckuit
roc. rexunueckuit yH-T uM. I'. Y. HocoBa. — Maruutoropck : MI'TY um. I'. . Hocoga, 2016. — 11
¢.— TekcT : HemoCpeACTBEHHBIN.

2. Komsma, JLI. Xwumuueckas TepMOAWHAMHKA: METOAMYCCKHE YKa3aHUS IS
CaMOCTOSITENIbHOW pabOThl MO JUCHUIUIMHE «XHUMHUSA» A OOydarolIMXCsl BCEX HalpaBlICHHUH
HOJIOTOBKH W crienuaibHocTeil Bcex (opm oOyuenus / JL.I. Komsnga; Marauroropckuii roc.
texHnyeckut yH-T uM. I'. 1. HocoBa. — Maruutoropck : MI'TY um. I'. 1. Hocosa, 2020. — 18 c. —
Tekcr : HenmocpeACTBEHHBIM.

3. Komsana, JLI. CkopocTh XMMHYECKMX pEaKIMH M XUMHUYECKOE paBHOBECHE:
Meroanueckue ykazaHus K J1a0OpaTOpHBIM paboTaM TI0 JUCHUIUIMHE «XUMHS» s
00ydJaloUIMXcsl BCEX HaNpaBJICHHH MOATOTOBKH M crenuansHocTed Bcex ¢opm oOyuenus / JLT.
Konspna, E.B. Tapacrok; Marautoropckuii roc. texHuueckuit yH-T mm. [. M. HocoBa. —
Marnutoropck : MI'TY um. I'. 1. Hocosa, 2020. —8 c. — TekcT : HenmocpeacTBEHHBIN.

4. PommonoBa, H.. Xumudeckass kuHeTHKa. XHUMHYECKOE PAaBHOBECHE: METOJIMYECKHE
yKa3aHUs JJIsl CaMOCTOSITETIbHON PabOThl MO JUCHMIUIMHE «XHUMHUS» JUIsl 00YYaroluXxcs BCexX
HampaBJIeHUH MMOATOTOBKH M crienuanbHocTedl Bcex (Gopm oOydenus / H.U. Poanonosa, A.II.
ITonomapeB; Maruuroropckuii roc. rexuuyeckud yH-T uM. I'. M. HocoBa. — Marauroropcek :
MI'TY um. I'. 1. Hocosa, 2020. — 20 ¢. — TekcT : HemocpeICTBEHHBIA.

5. Uynposa, JI.B. PacTtBopsl: MeTonnueckas pa3paboTka K JabOpaTOpHBIM paboTaMm 1o
JTUCLHUTUIMHE «XHUMUS» 751 00ydaroIuxcs BCeX HANpaBICHUH MOATOTOBKH M CIIEIUATBHOCTEH
Bcex Gopm obyuenus / JI.B. Uynposa, T.M. KynukoBa; MarHuTOropckuii roc. TeXHUYECKHI YH-T
um. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. . HocoBa, 2020. — 41 c. — Tekcr :
HEMOCPEICTBEHHBIN.
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6. Uynpoga, JI.B. PacTBopsl: MeToMuecKast pa3paboTKa K CaMOCTOSATEIBHOW paboTe 1o
TUCHUIUIMHE «XUMHS» Ui  OOy4aromMXcs [0 BCEM HAmpaBlICHUSM MOJATOTOBKU U
crenuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynpora, D.P. Mymiuna, O.A. MurrypuHa,
Maruutoropckuii roc. rexuuueckuii yH-T um. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. U.
Hocoga, 2017. — 26 c¢. — TekcT : HEMOCPEACTBEHHBIH.

7. Komsana, JI.I. KomnmoumHple pacTBOpBI: METOJIWYECKHE YKa3aHUS K JJaOOpaTOPHOMH
paboTe Mo JUCHUIUIMHE «XHUMHUS» U1 00YYaIOIIMXCs 110 BCEM HANpPAaBICHUSM MOATOTOBKU U
crnenuanbHOCTIM Beex (opm obyuenus / JLI'. Komsma, JI.A. BoapsiH; MarHuTOropckuii roc.
texunyeckud yH-T uM. I'. 1. HocoBa. — MaruuToropck : MI'TY um. I'. 1. HocoBa, 2017. -9 ¢c. —
TeKcCT : HenmocpeICTBEHHBIH.

8. Konsina, JI.I'. OkucANTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIH: METOIMYECKUE YKa3aHUS

K JlabopaTopHOi paboTe MO AUCHUIUIMHE «XUMHS» Uil 00y4aromMXcs BCEX HarpaBiICHUM
NOATOTOBKM W crenuainbHocTeid Bcex ¢Gopm oOyuenuss / JLI. Komsma, E.B. Tapaciok;
MarnuToropckuii roc. rexunueckuil yu-T um. I'. 1. HocoBa. — Marnutoropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — TekcT : HEemOCpeACTBEHHBIH.
9. Konsna, JI.I'. OkucauTenbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU U DJIIEKTPOXUMHUYECKHE MTPOLIECCHI:
MeToanyecKas pa3paboTka K CaMOCTOATENbHOW pabore [uis 0Oydarommxcsi 1O BCEM
HAMpPaBJICHUAM IOJrOTOBKH M CHEHUAILHOCTSIM Bcex (opm obydenus / JL.I. Komsga, E.B.
Tapactok, 3.P. Mymnuna; Marauroropckuii roc. texuuueckuit yH-t um. I. Y. Hocoma. —
Marnurtoropek : MI'TY um. I'. . HocoBa, 2017. — 41 c. — TekcT : HemocpeaCTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXMMHUYECKHE IPOIECCH: METOIUYECKHE YKa3aHUs K
nabopaTtopHoit paboTe Mo AUCHUILTUHE «XUMHsD 7 00Yy4arolIMXCsi MO BCEM HaIpaBlICHUSM
HOJTOTOBKH M CHEHUAIBHOCTSIM Bcex Gopm oOyuenus / O.A. Mumypuna, H.. Poxauonosa;
MarnuTtoropckuii roc. rexunueckuii yu-T um. I'. 1. HocoBa. — Marnutoropck : MI'TY um. I'. W.
Hocoga, 2017. — 13 c. — TekcT : HEMOCPEICTBEHHBIH.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

URL: http://newlms.magtu.ru/ - OoOpa3zoBarenphbiii nopran OI'BOY BO
«MarauTOropckuil rocyapCTBEHHbIN TeXHUYeCKu yHuBepcurer um. I'.11. Hocosa»

URL: https://openedu.ru/course/msu/CHEMCW./ - Ownnaita-kypc «Kak xumus
OOBSICHAET U U3MEHSET OKPYKAIOIIUIA MUP»

URL: www.i-exam.ru/ - EauHelii mopTad WHTEPHET-TECTUPOBaHUS B chepe
o0pazoBaHUs

IIporpamMmmHoe oGecrieyeHue

Haumenosanwue [10 Ne noroBopa Cpok neiicTBUS JTUICH3UH
MS Windows 7
Professional (nyis J1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 ot 17.09.2007 GeccpoUHO
Professional
FAR Manager cB0OOTHO pacmpocTpansemoe [10 OeccpovyHO
7Zip cB0OOTHO pacmpocTpansemoe [10 OeccpovyHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

HassaHue xypca Ccolaka
MexnynaponHas cnpaBouHass cuctema <« lloampen»|URL:
polpred.com orpacies «O0pa3oBaHue, HAYKa http://education.polpred.com/
HammonansHast MH()OPMAIIMOHHO-aHATUTUIECKAS URL:

cucrema — PoccuiiCKuil MHAEKC HayYHOTO IUTUPOBAHUS

(PUHLI) https://elibrary.ru/project risc.asp



http://newlms.magtu.ru/
https://openedu.ru/course/msu/CHEMCW./
http://www.i-exam.ru/
http://education.polpred.com/
https://elibrary.ru/project_risc.asp

ITouckosas cucrema Akagemust Google (Google Scholar) |URL: https://scholar.google.ru/

Wudopmannonnas cucrema - EnmHoe OKHO JgocTyma K

MH(OPMAIIMOHHBIM pecypcaM

denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE YUPEXKICHHUE

«DenepanbHbIi UHCTUTYT npomsiiwiennoi|URL: http://www1.fips.ru/

COOCTBEHHOCTH
9 MaTepua/ibHO-TEXHUYECKOe oDecredyeHue TUCIUTIIHHBI (MOITYJIs)

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

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

1. YVuebHble ayauTOpuu Al MPOBEACHUS 3aHATHH JIeKUMOHHOro Thma. OcHalieHue
ayJUTOPUU: MYJIbTUMEIUIHBIE CPEICTBA XPAHEHUSI, TIEPEIavyy U TIPEACTaBICHUS HH(OPMAIIHH.

2. YueOHble ayAWTOPUU ISl TPOBEACHUS JIAOOPATOPHBIX 3aHATHI, TPYNIOBBIX U
UH/IMBUIYAIbHBIX KOHCYJbTAIMW, TEKYIIETO0 KOHTPOJS M IMPOMEXKYTOYHOH AaTTECTAIUH.
Ocnamenue ayguropun: OOopynoBaHUE ISl BBITIOJHEHUS JTAOOPATOPHBIX PabOT, XHMHUYECKas
1ocyJia, peakTUBbl. HarsqHpie MaTepralibl: TaOJIUIIbI, CXEMBI, IIAKATHI.

3. [Nomemmenust i1 caMOCTOSATENBHON PaboThl oOydaromuxcs. OCHAICHUE ayIUTOPUU:
[Tepconanbubie KommbioTepsl ¢ maketom MS Office, Boixomom B MHTEpHET U ¢ IOCTYIIOM B
AIIEKTPOHHYIO HH(OPMAIIIOHHO-00Pa30BaTENbHYIO CPETY YHUBEPCUTETA.

4. TlomemnieHuss aisi XpaHEHUS M NPODUIAKTUYECKOTO OOCIY)KUBAHHUS Y4eOHOTO
obopynoBanus. OcHamenue aymuropuu: Cremnaxu, Ccedsl s XpaHCHHS y4eOHOTO
000pyI0BaHUs, HHCTPYMEHTHI JUISI PEMOHTA JIA0OPaTOPHOTO 00OPYIOBAHHSL.
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IIpunoxenne 1

6. YueOHO-MeTOANYeCKOe o0ecnieyeHrne CaMOCTOsITeIbHOI padoThl 00y4yaromuxcst

CamocrosiTenbHas paboTa OOydaromuxcs IMOJpa3elsieTcss Ha ayAUTOPHYI0, KOTOpas
IPOMCXOIUT KaK BO BpeMsl JJaDOPaTOPHBIX 3aHATUH, TaK U Ha IUIAHOBBIX KOHCYJIbTALUAX, U HA
BHEAYJIUTOPHYIO, IPOUCXOJSIIYI0 BO BpEMs IOATOTOBKM OOYyYalOLUIMMHUCS OTYETOB 10
71a00paTOPHBIM 3aHATUSAM U IIPU BBINOJIHEHUH JOMAIIHUX 3aaHUH.

Ilepeuens 1abopaTopHbIX padoT

JlabopaTtopnast pabota Nel «CBoiCTBa OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCAMHEHUI

Jlaboparopnas pabGora Ne2 «OmpeneneHue OHTAIBIUKU PACTBOPEHUS M SHEPrUU
KPUCTAJUIMYECKOU PELIETKI»

Jlaboparopnas pabota Ne3 «CKOpPOCTh XUMHUYECKUX PEAKLIUM)»

Jlabopatopuast pabora Ne4 «IIpurortoBiieHHE€ pacTBOpa M YCTAHOBJIEHHUE €r0 TOYHOU
KOHIIEHTPAIUN

JlabGopaTtopHnast pabota No5 «DeKTpOIUTHYECKAs TUCCOITHAIIUS)

JlaboparopHnas pabota Ne 6 «I'uaponus coneii»

Jlaboparopnas pabora Ne 7 «CmelieHHME MOHHOTO paBHOBECHS B  pacTBOpeE
MaJIOPacCTBOPUMOTO AJIEKTPOIIUTA

JlaGopaTtopnast pabota Ne§ «KomruiekCcHbIE COeTUHEHU S

JlaboparopHnas pabota Ne9 «Komnougasie pacTBOPbI»

JlabopaTtopnast pabora Nel0 «OnpeneneHre ONTHYECKUX CBONCTB KOJIOUIOBY

Jlaboparopnas pabota Nell «OKHCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIUN»

JlaGopaTtopHnast pabota Nel2«DneKTpoXUMUYECKHE TTPOIIECCH»

JlaGopatopHas pabota Nel3 «Koppo3zust MeTanioB»

JlaGopaTtopnas pabota Nel4 «aeHTudukaims moiuMepoB»

JlaboparopHas pabota Nel5 «KauecTBeHHBII aHATHN3 HOHOBY

KoHTpoJibHBIE BONIPOCHI /151 3AIMHUThI J1a00paTOPHBIX padoT
«CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX COCIHMHCHMII»

Yro takoe okcunapl? Ux knaccupukanus. Homenknatypa.

IlepeuncinTe OCHOBHBIE XUMHUYECKHE CBOMCTBA OKCHIOB.

Yro takoe ocHoBanus? Mx knaccudukanus. Homenknatypa.

IlepeuncinTe OCHOBHBIE XUMHUYECKHE CBOMCTBA OCHOBAHUH.

Yro takoe kucaoTel? Ux knaccudukanus. Homenkiarypa.

IlepeuncirTe OCHOBHBIE XUMUYECKHE CBOMCTBA KUCIIOT.

Yro HazpiBaroT consimMu. Mx knaccudukanus. Homenknatypa.

IlepeuncirTe OCHOBHBIE XUMHUYECKHE CBOMCTBA COJIEH.

Kakas renetndeckas cBs3b CyLIECTBYET MEX]y KJIaCCAMU HEOPTAHUYECKUX COEAMHEHNN?

CoNoOARWNE

«OnpenesieHne IHTAJIBIINYA PACTBOPEHHUA M JHEPTHH KPHCTAJINYECKOM pPelIeTKN»

OCHOBBI XUMUYECKON TEPMOAMHAMUKU: TIOHSATHE CUCTEMBI, BUJIbI CUCTEM.
TepmoauHaMuYecKre apaMeTpbl U PYHKIIUU COCTOSTHUS CHUCTEMBI.
OHTanenus 00pa3oBaHUs BEIIECTBA.

TennoBoii 3 PexT XUMUIESCKOI peaKIuu.

@DaKTOpbI, BAUIOMIKE Ha TETIOBOM 3(h(PEeKT XMMUUECKOI peaKIi.
Chopmymnupyiite 3akoH ['ecca.

Kakue crnencTBus BhITEKAIOT U3 3aKoHa ['ecca.

NoakownE



arONE

6.
Bant-I'

OHTponus Kak (PyHKIHS COCTOSIHUS CUCTEMBI.

«CKOpOCTL XUMHYECCKHUX peakunﬁ»

Uto n3yuaer XuMu4ecKas KHHETHUKa?

Jaiite onpeneneHne CKOPOCTH TOMOT€HHOW U T€TEPOreHHON peakiuii.
Ot Kakux (paKTOPOB 3aBUCUT CKOPOCTh XMMHUYECKON peaKkiuu?

JlaiiTe onpenenenue 3aKoHa JACMCTBHS Macce.

Uto Ha3BIBAIOT KOHCTAHTON CKOPOCTU?

Ot kakux (akTopoB 3aBUCUT KOHCTaHTa ckopoctu? Cdopmynupyiite mIpaBUiIO

odda.

7. Urto Ha3bpIBalOT TemIepaTypHbIM kKodddunuenToMm? Kakue oH MOXKET UMETh 3HaYCHUS?
8. Tlouemy MOBBINIEHHE TEMIIEPATYPHI YBEINYUBAET CKOPOCTh PEAKIH?

1.
2.

«HpI/II‘OTOBJIeHI/Ie pacTrBopa U YCTAHOBJICHHE €I'0 TOYHOH KOHICHTPpaluum»

[lepeuncnrute OCHOBHBIE CIIOCOOBI BEIPAKEHHS KOHIIEHTPAIIMH PacCTBOPOB.

Kax paccuuTatb MOJIPHYKHO KOHLCHTpAlIUKO PpacTBOpa,

OKBHBAJICHTHAasA KOHI_ICHTpaIII/ISI?
Kax pacCcuuTaTb MacCy pacTBOpa, €CJIU U3BCCTHA MACCOBas NOJIA paCTBOpéHHOFO
BCIICCTBA B paCTBOPEC U MaccCa BOJLI.

3.

4.
5.
6.

NoabkowhE

LCoNoOAWNE

Yro Takoe SKBUBAJIEHT BelecTBa?
Kak paccunrtaTe MOJISIpHYIO Maccy SKBUBAJIEHTa BellecTBa?
B kakux equHMIIaX U3MEPSIETCS] TUTP PACTBOPEHHOTO BellecTBa?

(<3J'IeKTp0JII/lTI/I"IECKaH AUCCOU AU

Kakue BelecTBa Ha3bIBatOTCA JIEKTPOJIUTAMU?

UTo Takoe 3JIEKTPOIIUTAYECKAS TUCCOIUAINS?

UTO Ha3bIBAIOT CTENEHBIO TUCCOIUALIMHN IEKTPOIUTA?

Kaxkue »1eKTposuThl OTHOCSTCS K CUITBHBIM?

B kakom ciyyae peakiiud HOHHOTO 0OMeHa MPOTeKaloT HeoOpaTuMo?
Kaxkue BelecTBa B MOHHBIX YpaBHEHHUSX 3aMKMCHIBAIOT B MOHHOM BHUjIE?
Kak nuccounupyrot aMpoTepHbIe SJEKTPOTUTHI?

«I'mapoJm3 cosei»

Yro Takoe rupoau3 couei?

Kakue conu nojasepraroTcs ruiponusy?

Kak onpenenuts cpeny pacTBopa coiau?

YTo Takoe MHAUKATOPBI?

KonuuecTBeHHas XapakTEpUCTUKA THAPOJIN3A.
Kak paccunrtaTh KOHCTaHTY ruaponn3a?

CClIIi HU3BCCTHA

Kakue (I)aKTopBI BJIMAIOT Ha CMCIHICHUC PABHOBCCUA PCAKIIUU TUAPOJIN3a conu?

[Tpu KaKUX YCIIOBUSAX MOXHO YCHIIUTH THIPOITH3 COTH?
Kak M0oxHO 0cnabuTh ruaAponn3?

«CMelieHre HOHHOTO PABHOBECHS B PACTBOPE MAJIOPACTBOPHUMOIO YJIEKTPOJIHUTA)

NS

Yrto Takoe pacTBOPUMOCTD BelllecTBa?

Uto Takoe mpou3BeAEeHUE PACTBOPUMOCTH?

Ot 4ero 3aBucHT 00pa30BaHUE OCA/IKA B pACTBOPAX IEKTPOIUTOB?
[Ipu KakuX yCI0BUSAX MOKHO PACTBOPUTH OCATOK?



5. Uro takoe npousBeeHne HaKTUIECKUX KOHIICHTPALUI?
6. Kak ¢ Touku 3peHus cMelleHus] HOHHOTO PaBHOBECHS B PACTBOPE MajOpacTBOPUMOIO
AIIEKTPOJIUTA OOBICHUTH BO3MOXKHOCTh PACTBOPEHUS OCaIKa?

«KoMmniekcHbIe cOeUHEHU

UTto Takoe KOMITJIEKCHBIE COEIMHEHUS?

Knaccugukaius KOMIUIEKCHBIX COEAMHEHHH.

[TpuBenuTe peakuysi MOITy4EHNUS KOMIIEKCHBIX COSUHEHUM.

Kakue noHbI MOTYT OBITh KOMILIEKCOOOpa30BaTEIsIMU?

Kak nuccouunpyror B pacTBOpE KOMILIEKCHBIE COEAMHEHUS?

Yo Takoe KOHCTaHTa HECTOMKOCTH KOMIIJIEKCHOT'O COEIMHEHMSI?

Uro xapakTepu3yeT KOHCTaHTa HECTOMKOCTH KOMILIEKCHOI'O COEIUHEHUS?

NoakowdE

«Kosnouanbie pacTBopbDy

Maiite onpenenenue aucnepcHoit cuctemsl. [IpuBeaure npumepsl.
Knaccu¢ukanum TucrepcHbIX CUCTEM.

Crioco0b! nostyyeHust KOJUIOUTHBIX PACTBOPOB.

CtpoeHure KOTOUTHBIX YaCTHL.

Y CTONYMBOCTD KOJIJIOUAHBIX CHCTEM.

Koarynsanus Koyonaos.

Koarynsius KoamouHbIX pacTBOPOB 3JIEKTPOIUTAMHU.

[TpaBuno llyneue — Napau. Koarynupytomas crnocoOHOCTb.
B3aumnas xoarynsanus.

CoNoOA~WNE

«Onpez[e.nelme ONTHYECKHUX CBOMCTB KOJIJIOHI0B

Yo Takoe HAaHOTEXHOJIOTHUS?

KakoBbl epcreKkTUBbl IPUMEHEHUSI HAHOTEXHOIOT Uil?

JInis Kakux Lenel UCToNIb3yI0T HaHoYacTul cepedpa?

Kaxwue MCTOJBI MOJIYUYCHUA HAHOYACTHIL Bawm usBecTHBI?

B 1yem ocoOeHHOCTH MosTyueHre HaHoYacTuI| cepedpa MeToaoM ¢oToau3za?
Kakne MeTo/1bI HCIIONB3YIOT JUIS OLIEHKH Pa3MEPOB YACTHIL B 30JI5X ?

Yro Takoe onTuyeckas moTHOCTh? Ha kakoM mpubope ee onpeaenstor?
Kaxoit MmeTo1 mory4eHust YacTHI] KCTIOB30BaH B JIA0OpaTopHOM padoTte?
J11s 4ero BBOJSAT BOCCTAHOBUTEIH IIPH CUHTE3€ YacTUIL?

10. 3aueM 30151b 00pabaThIBAIOT PACTBOPOM THIPOKCHUIA AMMOHUS?
11. Kak onieHnBaeTcs arperaTuBHasi yCTOHUMBOCTB 30J1€H?

CoNoOARWNE

«OKHCIAUTENbHO-BOCCTAHOBHUTEIbHBIE PeaKIum)

1 Kakue peakuiuy Ha3pIBalOT OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIMU?

2 Yto Ha3bIBaIOT OKUCICHUEM U BOCCTAHOBJICHUEM?

3 Yo Ha3BIBAIOT OKUCIUTEIEM U BOCCTAHOBUTEIIEM?

4 HazoBuTe BemecTBa, M3BECTHBIE KaK CUIIbHBIE OKUCIUTEIH.

S. Ha3oBure BemecTBa, N3BECTHBIE KaK CUIIBHBIE BOCCTAHOBUTEIH.

6. Kakue peakiiuu OTHOCATCS K peakuMsIM AUCIPONOPLIMOHUPOBAHUSA?

7. Kakue peakiu OTHOCATCSI K BHYTPUMOJIEKYJIIPHOMY OKHCIIEHUIO - BOCCTAHOBJIEHUIO?
8. Kakue peakuiuu OTHOCATCS K MEXKMOJIEKYJIIPHOMY OKHCIIEHHUIO - BOCCTAaHOBJICHHUIO?

«DJIeKTpPOXMMHYecKHe MPoIecch»



oakrwdE

DIIEKTPOXUMUYECKUE CHUCTEMBI.
Knaccudukanus 31eKTpOXUMUIECKIX TPOIIECCOB.
IManpBanM4eckmii a5memMeHT Jdanusmsa — SIkoowu.
DIEKTPOABUKYIAS CUJIA TAIbBAHUYECKOTO 3JIEMEHTA.
N3mepenne 3eKTpOoAHBIX TOTCHIIHAIIOB.
Psin ctangapTHBIX EKTPOIHBIX TOTEHIIMAIOB. CBOMCTBA METAJIIOB B COOTBETCTBUU

C UX ITOJIOKCHUECM B psAOY HaHpH)KeHHfI.

7.
8.
9.

10.

1.
2.
3.

VYpasuenue HepHcra.

DIIEKTPOJIN3 PACIUIAaBOB M paCTBOPOB.

KaTtonnbie 1 aHOIHBIE IPOLIECCHI.
OO0beauHeHHbIH 3akoH Dapanes. Beixo 1Mo Toky.

«Koppo3usi MeTa1j10B»
Yro Takoe Koppo3us?

Kakue Bubl KOppO3UH BaM U3BECTHbI?
DNEKTPOXUMHUYECKAass KOPpO3Us. AHOIHOE OKHUCIIEHHE MeTaula M KaTOJHOE

BOCCTAaHOBJICHHUEC OKHUCJIUTCIIA.

4.
5.
6.

[Tepeuncnure criocoObl 3alIUTHl METAJUIOB OT KOPPO3UHU.
[Touemy BO3pociIa CKOPOCTh BBIJEICHUS BOAOPO/Ia TP JOOABIEHUH COIH?
CpaBHMTE Pe3y/lbTaThl ONBITOB 110 KOPPO3UM IPU KOHTAKTE Xeje3a U IMHKa, U

JKere3a 1 MEJTHOM IIPOBOJIOKU B IUCTHIUIMPOBAHHOM U «MOPCKOW» Boze. I 1e mpouece npoTrekaer
ObICTpEE M YeM BBI 3TO 00BsICHUTE?

ONoGaRwWdE

ONoGa~WNE

9.

«AnenTudukanus noaMMepoB»

UTO Ha3bIBAIOT NOJIMMEPAMU U OJIUTOMEPAMMU?

[To xakuM pU3HaKaM KIACCUDUIIMPYIOTCS TTOJTUMEPHI?

N3 kakux coeAMHEHUI MOTy4ar0T NOIUMEPHI?

B pe3synbprare kakux peakiuii MOKHO MOJIYIUTh TOTUMEPHI?
[IpuBenuTe mpuUMeEpPHI peaKnii MOJTUMEPU3ALUN U TTOJIMKOH/ICHCALIUH.
Kaknmu MeTogamMu MOKHO UIEHTU(DUIIMPOBATH MTOJIMMEPHI?

B 4yem cyTh nepBuYHON HACHTU(DUKAIIUU TOTUMEPOB?

['ie mpuMeHSIOTCS TOJIUMEPHI?

KadyecTBeHHBIN aHaIN3

YTo Takoe KaueCTBEHHBIN aHaIU3?

Jlig kakux 1enei NpuMeHseTCsl KaueCTBEHHBIM aHaIN3?

ANTOpPUTM MTPOBEECHUS KAUECTBEHHBIX PEaKUil Ha KATHOHBI U aHUOHBI.
Yro Takoe rpynnoBoii peareHt?

Kakue peakTuBbI NPUMEHSIOT 1J11 OOHAPYKEHHSI KATHOHOB Fe’* uFe
Kakue peakTUBBI IPUMEHSIOT JUIsl OOHAPYKEHUS] KATHOHOB Ba®*u Cu?™?
Kakue peakTuBbI NPUMEHSIOT AJ1s1 OOHAPYKEHUSI XJIOPHUT U OpOMH]T HOHOB?
Kak oTnmuuTh NprcyTCTBHE B pacTBOpax aHMOHOB Br u ['?

J51s yero UCMoNb3yI0 UHIMKATOPHYIO Oymary?

3+?

10. Kakue peakTUBBI IPUMEHSIOT I OOHapyskeHus cynbpaT u pocdar HoHOB?
BapuaHThbl 1OMAIIHUX 32IaHUI 1JIS BHEAYIMTOPHOH CaMOCTOSAATEILHOI padoThI

00y4yaIuxcs Mo TeMam

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




3anaua Nel

Hns peakuun CHy y + COz () = 2 CO () + 2 Hy () onpenienuTe BO3MOKHOE HAIIPABICHUE
CaMOIIPOM3BOJILHOIO TEYEHUS PEAaKLMU IIPU CTAHAAPTHBIX YCIOBUAX M npu Temmeparype T =
927 °C, ecin TeroBoii 5 (heKT peakiuy 0 3aJaHHON TeMIepaTyphl He H3MEHUTCA. YKaKHTE: a)
BBIJICJIACTCS] WJIM HOIJIOIIAETCS SHEPIrus B XOJ€ peakuuu; 0) NpUYMHY HAWJEHHOTO M3MEHEHUs
sHTponuHU. Paccunraiite Temneparypy Hadajaa peakLuu.

3agaua No2

Berunciure temnosoit addexr peakiun: CaCp ) + 2 HoOry = Ca(OH), o + CoHa (),
HOJIb3YSACh CTaHAAPTHBIMU TEIUIOTaMHM 00pa30BaHMsl pearnpyrouux BeuiecTB. CKOIbKO TEMIOThI
BBIJICJIUTCS UJIH TIOTJIOTUTCS Tpu oOpazoBanuu 2,24 1 CoHy?

3agaua Ne3

[To TepMOXUMHUYECKUM YPaBHEHUSIM PACCUMTANUTE TEIUIOBOM A(PPEKT peaKIiu:
Hoy + COz)=CO () + H2 Ogy. TepmoxuMuueckue ypaBHEHUS:

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

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

JlomamHee 3aganue No 2
mo TeMe «XUMHYeCKAsA KHHEeTHKA»

3amaua Nel
Peaknus nporekaer o ypasHeHu1o: O ) +2 CO ) =2 CO3 (). HauanbHble KOHIIEHTpanuu

pearupyromux Bemects paBHbL: [O2] = 1,2 Monb/i1, [COJ= 0,8 Moib/11. Bo cKOIBKO pa3 H3MEHUTCS
CKOpOCTb MPsIMOM peakiuu, koraa npopearupyet 30% CO? Bo ckoJIbKO pa3 UBMEHSTCS CKOPOCTH
IPUMOM M 00paTHOM peakuy, €CIu YBEIUUUTh AaBJIEHUE B CUCTEME B JiBa paza?

3agaua No2

[Tpu remneparype 40 °c HEKOTOPOE KOJIMYECTBO BEIIECTBA BCTYMAET B peakilnio 3a 20MUH.
PaccuuraiiTe Bpems, mpH KOTOPOM 3TO K€ KOJMYECTBO BELIECTBA BCTYIUT B PEAKLHUIO INPHU
temmeparype 200 °C, ecnm TemmeparypHbIii KO9OGUIHEHT CKOPOCTH peakimu paseH 2. Bo
CKOJIBKO pa3 U3MEHUTCS IIPU 3TOM CKOPOCTh PEaKIINK?

3azmaga Ne3

Haiinute HavanpHble KOHILIEHTPALlMM MCXOJHBIX BEUIECTB M KOHCTAHTY pPaBHOBECHUS
peaKkiuu:
Fe (y + H20 () = FeO () + Hy (1), ecau paBHOBECHBIE KOHIIEHTPALUU PEAarvpyIOLIMX BEIIECTB
paBubl: [H20]=0,3monw/1, [Hz] = 0,4 Momb/1.

3agaua Ned

s peakimonnon cucremel: CO ) + Hz0 1y = CO2 () + Hz () HauvanbHble KOHLIEHTPALUU
paBubl: [H20] = 0,5 monp/n, [CO] = 0,6 Monp/n. OnpenennTe KOHIIEHTPAIIMU BCEX BEIIECTB B
MOMEHT PaBHOBECHS, €CIM KOHCTaHTa paBHOBeCHUs paBHa 1,45.

3amaua NeS

Bripasurte uepe3 KOHIIEHTpAIIMK PEareHTOB KOHCTAHTHI PABHOBECHS CIICNYIOIMINUX PEAKITHMN:

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

kJK.

VKaxuTre HanpaBlIeHHE CMEIICHHS XUMHUYECKOTO paBHOBECHs 3THUX peaklMil: a) mpu
MOHWKEHUU TEMIIEpaTyphl, €CIU JIaBIICHUE TMOCTOSHHO, O) TPH TOBBIINICHUH JABJICHUS, €CIIU
TeMIlepaTypa MOCTOsIHHA.

Jdomamnee 3axanue Ne 3
no reme «PacrBopbn»

3amaua Nel



B kakom o6wveme Bozpbl cienyer pactBoputh 135 v SnCly mns nmomyuenust 3 M pactBopa
xnopuzaa ososa (I1) ¢ mmotHOCTRIO P=1,405 T/MA? 1151 TPUTOTOBICHHOTO PAaCTBOPA PACCUNUTATH:
a) MaccoByro 10it0 SnClp; 6) MOJSPHYIO KOHIIEHTPAIIMIO SKBHBAJICHTA; B) MOJISUTBHOCT; T) TUTP;
1) moJsibHYyI0 10110 SnClo.

3azaya Ne2

Cxonmpko mn 15%-ro pactBopa Nap,CO3z mimorHocteio 1,16 r/em® norpedyercst st
npurortosnenus 120 mia 0,45 M pactBopa Nap,COs3?

3anaua Ne3

3aKOHUYUTh MOJICKYJSIPHBIE M HANUCATh COKPAIICHHBIC HWOHHBIC YPaBHEHHS PEAKIIHA
B3aMMOJICHCTBHS CIEAYIOIIUX BEIIECTB:

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

AgN03 + H,S >
MgC|2 + (NH4)2C204 -
Sh(OH); + NaOH —>

3aziaya Ne4.
Boruncnouts pH 0,05 M pactBopa cepHOM KHUCIOTHI.

3aziaya NoS.

Kakue u3 cnenyromux cojeit moaseprarorcs ruaponusy: NapSOsz, Cu(NOgs);, KBr?
CocTaBuTh MOHHBIE U MOJICKYJISIPHBIE YpaBHEHUS THAPOIIM3a COOTBETCTBYIOIUX cojeil. Kakoe
3Hauenue pH (=7, <7) uMeroT pacTBOPHI ITUX COJIEH?

3amaua Neb.

Haiitu npowussenenune pacrBopumoctu PbCly, ecom B 200 mut Bogsl 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 Va, C, PacTBop Vg, C,
Bap. Sonk A MIn MOJb/T B M MOJb/T
1 PbSO, Pb(NOs), 20 0,001 H. K,SO, 10 0,04 M
3amaua Ne2

Hanumure ¢opmyny Munemisl 305, HOJYYEHHOTO MPU NOCTENIEHHOM MNPWIMBAaHUM 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. | PactBop 1 | PactBop 2 Koarymsrop
1 AgNOg Kl NH4CI; KsSOy; FeCI3
3amaga Ne3

BrerancnuTh mopor Koarynsiuy pacTBopa cynbdara Hatpus, ecnu nodasnenue 0,003 1 0,1 H.
Na,SO, Be3bBaeT koaryssiuio 0,015 i 3051a?

JloMmalHee 3aganue Ne 5
no TeMe «OKHCJINTEIHLHO-BOCCTAHOBHUTEIbHBIE POLECCHI»

3amaua Nel
[Mon6epure xK03hPULIMEHTHI B ypaBHEHUSAX OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIINH.

VKaxuTte TN KaKJI0M peakinu.



H] + HsPO, — J, + H3PO3 + H,0

HNO, — HNO3; + NO + H),O

H[AUC|4] + H,O, + NaOH — Au +NaCl +0, + H,O
NH4sReO, +H, — Re + NH; + H)0O

KBrO —- O, + KBr

3amaua Ne2
CocTaBbTe  ypaBHECHHS  OKHCIIMTEIbHO-BOCCTAHOBUTEIBHOH  peakuuu.  MeToaom

AIIEKTPOHHOTO Oananca moadoepute KodGPHUIMEHTHI. YKaKUTE OKHCIUTENh U BOCCTAHOBUTEIT.
KMnO4 + NaNO, + H,0 —
NaCrO, + H,O, + NaOH —
BI(OH)3 + Na,S,05+ NaOH —
Bi,O; + C —
Mg + HNO3 pae) —

3aymayga Ne3
JlaHbl J1B€ OKHCIMTEIbHO-BOCCTaHOBHUTEIbHBIC Mapbl: KNO,, KNO3; u Pb(NO3),, PbO..

[Tonp3ysick  TaONMIEH  CTAHIAPTHBIX  OKUCIUTEIBLHO-BOCCTAHOBUTEILHBIX  MOTEHIHAJIOB,
COCTaBbTE YpaBHEHHE BO3MOXKHOM peakiuu B ykazanHoi cpene (HNOs3). Paccunraiite 3HaueHue
ANEKTPOJBIKYIIECH CHUIIBI PEAKITHH.

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

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

ypaBHEHHE TOKOOOPA3YIOIIeH peakilny, MPOTEKaroIIeld Mpu paboTe ralbBaHUUECKOTO dJIEMEHTa
Co/Co(NO3), // Al(NO3)s/Al. Paccumtaiite DJIC (E) rajapbBaHHYECKOrO »JJIEMEHTa TPH
CTaHJIAPTHBIX YCIOBHSIX.

[TpuHSB NOTEHIMAT aHOIAa PABHBIM CTaHJIAPTHOMY 3HAUCHHIO, PACCUNTANTE KOHIICHTPAIHIO
KaTHOHOB MeETa/Ula B KaTOAHOM pacTBope, npu kotopoir DJIC raabBaHUYECKOTO 3JIEMEHTA
ymenbinTes Ha 0,02B.

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

MPOTEKAIOIIUX MPHU IIEKTPOXUMUUYECKON Koppo3un ranpBaHonapsl Co/Ni: a) B KUcCio# cpene; 0)
BO BIIQ)KHOM BO3/yX€.

Omnpenenure yObUTH MacChl aHOJIA IPU KOPPO3UH B KUCIION cpene 3a 20 MHH, €CIIi CKOPOCTh
Kopposuu coctapmia 0,01 r/4.

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

MOJIEKYJISIPHOE YpaBHEHHE PEAKIINH, TPOUCXOISAIICH TIPU IIEKTPOITH3E:

a) pacrutaBa NaOH;

0) pactBopa CoSOy,

Brruucnure gakTrueckoe KOIUYecTBO MeTalljIa, MOJyYeHHOTO Ha KaTo/1e MPU JIEKTPOIIH3e
Co(NO3),, eciut 37eKTPOIIH3 MPOBOAMIM B TedeHUH 1 4. Beixoa Metania mo Toky coctaBui 85%.

VKakuTe BO3MOXKHbBIE MPUYMHBI YMEHBIICHHMS BbIXOJAa MeTalyla [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 TIyOOKOro MOHMMAaHHUS H3YyYE€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 CTPOCHHUC aTOMa» COACPKUTCA 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. pa3HOCTH OTHOCHUTEIBHOW aTOMHOW MacChl M YHCia MPOTOHOB B AIPE
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 psiy XUMHUECKHUE 3IE€MEHTBI PAaCcIOI0KEHbI B TOPSAKE 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 YIIEMEHTA B
NEePUOAMYECKOM CHCTEME: TIEPHOI, TPYIIY, MOArPYINY, Ha30BHUTe 31eMeHT. (BeidepuTe
OJIMH OTBET:)
1. 5 mepuon, 5 rpynmna, noGoyHast NOArPYIIa, TEITYP
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 KBAHTOBOTO 4ymcia? (BeiOepute ouH OTBET:)
. YHCITy IPOTOHOB
. 9HCITY JIEKTPOHOB
. YMCITy aTOMHBIX opOuTanei
. YMCITY IOYPOBHEMN
7. B xakom coenuHeHnn N HMeeT 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
2. KUCJIOTHBIX K aM(pOTEPHBIM

DOWNROWN R



3. aMOTEpHBIX K OCHOBHBIM
4. KUCJIIOTHBIX K OCHOBHBIM
9. B atome ¢ocdopa yuciio 3MEKTPOHHBIX clI0€B paBHO: (BbiOepure oauH OTBET:)
1.3
2.4
3.2
4.5
10. Kakas opoutanp umeet chepudeckyro popmy? (Beidepure oguH OTBET:)
1.f

2.d
3.p
4.s
XumMn4yeckasi TepMOJIUHAMUKA

B Tecrax mo teme «XuMHUYECKas TEPMOIMHAMUKAY: IEPBBIC IIECTh 3aIaHUI OICHUBAIOTCS B
0,5 6amra, cenpbMoe — B 1 0ail1, a BOCEMOE, IEBITOE U NECATOE 3aaHusd — B 2 Oaia.

Tect Ne 1

1. Ilpu paccMOTpeHHH XUMUYECKON PEAKINH cucmema 03Ha4aeT:
a) MCXOJHbBIC peareHThl
0) NOPOAYKTHI XUMHUYECKOW peaKuu
B) PEaKLMOHHBINA COCY]
I') HCXOIHBIE PEareHThl M MPOMAYKTHI PEaKIIuu
2. TlepBblif 3aK0H (MepBOE HAYaNI0) TEPMOJIUHAMUKHY MaTEMAaTHUECKU 3aIIMChIBACTCS TaK:
a) PV =vuRT B) K= Agp (- EA/ RT)
0) K=R/Njx 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 PEaKIIMOHHON crcTeMbl yMeHbIaeTcst (AH< 0)
T') JaBJIEHHE PEAKIIMOHHON CHCTEMBI ITOBBIIIACTCS
4. CrangapTHbIE TEIUIOBbIE AP PEKTH MPUHATO 0003HAYATE!

a) AUcr B) Q 10132
6) AHozgg I‘) AHct
5. Kakue u3 npuBeIeHHBIX PEaKIUH SIBISIOTCS SHIOTEPMUUECKUMU?
a) 1/2 No+ 3/2 Hy;=NH3 AH = — 46 K]I)/Mo1b
6) Hx+4/20,=H,0, AH = 242 K]Ix/monb
B) 1/2 N+ 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) NHs3+ 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 00pazoBaHus okcuaa Meau ( || ) paBHa:
a) 110 B)220,5
6) -200,5 r)735
8. Husa peakuuu NiO (o + C (pagur) = Ni ¢ + CO (). Onpenenure BO3MOXKHOE HaIlpaBlICHUE
CaMONPOM3BOJILHOTO TEUYCHHUSI PEaKIMM TPU CTAaHIAPTHBIX YCJOBUSAX U TMpPHU TEMIIEpaType
627°C.



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

B orBere ykaxure 3HaueHWS OdHeprum [mOOCa TpU CTAaHAAPTHBIX YCJIOBHSX, NpU
temnepatype 627°C u temmnepaTypy Hadajia peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak n3meHsieTcst SHTPONUS NpHU Pa3I0KEHUN KapOoHaTa KalbIHs?
a) YBEJIMYUBACTCS B) HE YMEHbIIIAeTCs
0) yMeHbIIaeTCs I') HE 3HaI0
10. JlanHast peakiusi:
2KC103 (TB) —>2KC1 (TB)+302 ) AH<O
MOJKET CaMOITPOU3BOJILHO MPOTEKATh
a) B IPSIMOM HAIpaBJICHUU B) HE MOXET MPOTEKATh
0) B 0OpaTHOM HaIpaBJICHUH I') HE 3HAIO

XuMH4Yeckass KHHETHKA

B Tectax mo teme «XuMHUYECKas KHHETHKA»: MIEPBOE, BTOPOE, TPEThE, YETBEPTOEC M IMATOC
3aganus onenuBarores B 0,5 Oaiia; mecroe, ceabMoe, BOCBMOE, JIEBATOE U JecaToe — B 1 Oai, a
OJMHHA/IIATOE — B 2,5 Oayia.

Tecr 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 PAaCXOyeTCsl OJTHO U3 UCXOJIHBIX BELIECTB
0) M3MEHEHHE KOJIMYEeCTBa BEIECTBA PEAreHTOB (WM IMPOJYKTOB) PEAKLUUU B EAMHUILY
BPEMEHU B €IMHUIIE 00beMa
B) KOJINYECTBO BEUIECTBA POTYKTOB PEAKLIUK K MOMEHTY OKOHYaHUsI pEaKLUu
3. B kakux enuHUIAX BBIPAXKAECTCS CKOPOCTh XUMUYECKOW PeaKInn?
a) MOJIb 1 et
0) Oe3pa3zmepHas BEIHMYUHA
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  paBHOBECUS  OOpPAaTHMBIX  IPOLECCOB  KOJIMYECTBEHHO
XapaKTepU3yeTcs ...
a) paBHOBECHBIMHU KOHIICHTPAIUSIMU MPOJYKTOB peakluu
0) PHeprueil aKTUBU3aluU
B) KOHCTAHTOM paBHOBECHS
6. Kak 3anuceiBaeTcs BeIpaXXeHHe 7151 CKOPOCTH PEaKINU
4 NO ot 6 H,O=4 NH3(F) +5 Oz(r)
a) V = K[NO]*[H,0] 6) V = k[NH3][O3] 8) V = k[NOJ*[H,0]°



7. Kak 3anuiercs BeIpak€HuUE 111 KOHCTaHThI paBHOBecHs peakuuu A +2 B = C +D?
a) Kp = [C][D] / [A][B]?
6) Ke = [C][D]/ [A][B]
») Kp = [A][B] */ [C][D]

8. Kakoii oTpe3ok Ha quarpaMme MokasbIBaeT 3HaYeHUE TEeIUIOBOro Y dexTa peakiumn?

a)l ¥

A....

6) 2 2

P
<«

B) 3

v

XOJl peaKiuu

9. Urto MOXHO CcKa3aTh O PEAKINH, N300pKEHHOW Ha TUarpaMMe K Bonpocy 8?
a) PK30TEpPMHUYECKAst PeaKIUs
0) SHIOTEpMHUYUECKas! PEAKIUS
B) PEaKLUs OMHMCHIBACT COCTOSHIE PAaBHOBECHS
10. PaBroBecue peaknuu  Fe 30 4 + 4CO = 3Fe + 4CO,, AH>0
CMeIIaeTCs BIEBO.
a) P OHMWKCHUHU TeMIIepaTypbl
0) IpH MOBBIILIEHUU TEMIIEPaTyPhl
B) MY MTOBBIIICHUH JIABICHUS
11. JIna peakuuu Cyo + 2 H 5 () = CH 4 () Ipu HEKOTOPOI TemImepaType KOHCTaHTa PAaBHOBECHS
paBHa 0,8. PaBHOBecHasi KOHIIEHTpalMs BOAOpoJa paBHa 1,2 Moub/i. Beuucnure ucxoanyro
KOHIIEHTPALUIO BOJOPOJIA.
a) 1,2
0) 3,5
B) 5,0

PacrBopsI

B tecrax mo teme «PacTBOphI»: mepBoe 3a7aHue OlleHUBaeTcs B 1 Oayr; BTOpoe, TpeThe,
4eTBEepTOE, MATOE U IIeCTOe 3a/1aHus - B 1,5 Oamna; cenpbMoe, BOCBMOE, IEBATOE U JIECSITOE — B
0,5 6aa.

Tect Nel

1. lns ypaBuenus peakmun Cu SO4 + KOH —... cokpaieHHOe HOHHOE YpaBHEHHE 3aIHIIETCS B
BUJIE

1) 2K*+ S04 = K;S04

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

3) CuSO,4+ 20H™ = Cu(OH)z! + SO,*

4) Cu** +20H = Cu(OH)d
2. Macca (B 1) xnopuaa Hatpus B 300 mut 0,2 M pacTBOpa paBHa

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

4. Jlns momaBienus runpoiusa xiaopuaa xpoma (I1I) cnegyer
1) 100aBHUTH COJSIHYIO KUCIIOTY
2) m00aBHTH IIECIOYb



3) paszbaBuUTH pacTBOp BOIOI

4) TIOBBICUTH TEMIEPATYPY
5. B pa3z0aBneHHOM pacTBOpe, IPUTOTOBICHHBIM M3 THAPOCYJIb(ara KajablUs U BOABI, CyMMa
K02 GHIMEHTOB B YpaBHEHHH HEOOPATUMOM AUCCOLMALINH PACTBOPSHHOI'O BEIIECTBA — ATO

1)3 2) 4 3)5 4) 6
6. PactBopuMocCTh Okcanata cepebpa paBHa 3,27-107 1/ 100r H,0. Onpenenure Npou3BeICHUE
pactBopumoctd AgryCy04

1) 510" 2)1,16-10°  3)10,7-10°° 4)2,31.10°°
7. MaccoBas 107151 paCTBOPEHHOT'O BEIIECTBA — 3TO OTHOILLIEHUE

1) MacchI BEecTBa K Macce BOJIbI

2) KOJHMYECTBA BEIIECTBA K 00HEMY BOJIbI

3) Macchl BeIecTBa K Macce pacTBopa

4) KOIMYECTBa BEHIECTBA K 00BEMY PacTBOpa
8. K ci1abpIM 251€KTpOJINTaM OTHOCUTCH ...

1) TUAPOKCHI aMMOHUS

2) TUAPOKCHU Kalus

3) XJIOpHU KaabIHs

4) wmapraHIioBas KHCJIOTa
9. M3BecTHO, YTO BOAHBIE PACTBOPHI MHOTHX COJIEH MOTYT UMETh IIETOYHYIO HIIM KUCITYIO CPEeay.
IIpuunHOM 3TOTO ABIAETCA ...

1) snekTponu3 conei
2) JUCTIPOIOPIIHOHUPOBAHKE COJICH
3) ruppaTupoBaHHUE COlCit
4) TUAPOIH3 cosieh
10.3nauenue PH uucroit Bozs! nipu 25°C cocrasiser
11 2)7 3)0 4) 10

JII/ICl'lepCHI)Ie CUCTEMBbI

B Tectax mo teme «/lucnepcHbie cuctemb»: 1-8 3amanus onenuBarorcs B 0,5 6amwt, 9-10 - B
2,5 bamna.

Tect Nel

1. IucniepcHOCTS - 3T0...(BpiOepuTe 01UH OTBET)

1. nuameTp yacTull qucHepcHOM (asbl

2. BeIMYMHA, 00paTHAs MONEPEYHOMY pa3Mepy YacTHUI] TUCIEPCHON (a3bl

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

1. HanGonpmas KOHIEHTPAIINS AIIEKTPOJINTA, BBI3BIBAIOMIAS KOATYIISIINIO 307151

2. HaMMeEHbINask KOHLIEHTPAIH 30151, BBI3bIBAIOLIAs KOATYIISAIIUIO

3. HaMMeEHBIIIask KOHIICHTPAITUS SJICKTPOJINTA, BBI3BIBAIOIIAST KOATYIISIHIO 30715
3. Kakumu crioco6aMu MOKHO BBI3BaTh Koaryisinuio? (BeiGepuTe oMH MM HECKOJIBKO OTBET)

1. oxmaxxnenue

2. nobaBJIeHHE DIIEKTPOIIUTA

3. HarpeBaHUe

4. cMelMBaHKe ABYX KOJUIOUJOB C Pa3HOMMEHHBIMH 3apsHKEHHBIMH YaCTUIIAMU
4. Hns 30714 XJopuaa cepedpa, MOJY4YEHHOTO peakuuen
AgNO3+NaCl(u36)=AgCl+NaNO3, HauIy4IIuM KOaryJIupyomuM aeicTBueM OyneT obianarh
pacTtBop ...(BriOepute onun oTBET)

1. MgSO,

2. AlICI;



3. K3POq

4. KCI
5. Iloporu Koaryiasiuu 53JIEKTPOJUTOB JJs 30JIs1 MOAuAa cepedpa OKa3aluCh pPaBHBIMU:
Ck (autpata kanus) = 260 mmounp/it, Cy (HuTpara amomunus) = 0,087 mmoub/in. Kakoit 3apsin
OyIyT UMETh YaCTHUIIbI JaHHOTO 301517 (BB1OepuTe O1H OTBET)

1. NONOKUTENbHBIN 3apsil

2. OTpUIIATEIBLHBINA 3apsi

3. 4acTHUIIbI 30J151 HE UMEIOT 3aps/a
6. Komnonanas wacrtuua 3018 ruzapokcuzaa skenesa (III), oOpasyromasics npu ruaposuse ero
XJIOpUJIA, B IIOCTOSTHHOM 3JIEKTpUYECKOM ToJie Oyzer ...(Bbibepute oaun oTBET)

1. aBUTaTHCA K KATO1Y

2. coBeplIaTh KojeOaTenbHbIE ABHKEHUS

3. IBUTATHCS K AaHOAY

4. ocTaercs HEMOABUKHOM
7. Munenna 3oms umeer crpoerre {[AgCl]m -nCl™ -(n—x)K'}*" xK". Kakue HOHBI HTparoT poib
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 SBJSETCS HOHHBIM cTadbuinzaropoM? (BriGepure ouH 0TBET)

1. HuTpat cepebpa

2. 6poMu HaTpUs

3. 6pomu cepedpa
9. [IpeacraBpTe yCIOBHBIMU (hOPMYTIaMU CTPOCHUE MUIICILIBI 30715 TuApokcua Hukens Ni(OH),,
nosrydyeHHoro npu Bzaumonercteun 5 M 0,001 H pactsopa ruapokcuna Harpusic 10 ma 0,002 M
xnopuna Hukens (l1). Kakoe BemiecTBO BBINONHSET (QYHKIMIO HOHHOTO crabunuzaropa?
(BwiGepute onuH OTBET)

1. NaOH

2. H,O

3. NiCl,
10. Koarymsauus 100 mi 3055 nporekaet npu nodasnenuu 10,5 mu 1H pactBopa xmopuia kanus,
mu60 37,0 M 0,001H pactBopa docdara Hatpus. Beraucnure mopor Koaryssiiuu 3JIeKTPOJIUTOB.

OKHCINTEIbHO-BOCCTAHOBHUTEILHbIE nmpoueccnsl

B Tecrax nmo teme «OKHCIMTEIBHO-BOCCTAHOBUTENBHBIE IMPOLIECCHD). INEPBOE, BTOPOE,
TpeThe, YETBEPTOE U MSITOE 33JaHus oneHuBaroTcs B 0,5 6amna; mecroe — B 1 6ai; cenpMoe u
BOCBMOE — B 2 0ajia, a IeBAToe — B 2,5 0aJlIoB.

Tect Ne 1

1. OxucauTenp — 3T0 aTOM, MOJIEKYJIA UM UOH, KOTOPBIH ...
1)  yBeNMYMBACT CBOIO CTEIICHb OKHUCIICHHS
2)  TPUHHUMAET DIEKTPOHBI
3)  oTmaeTr CBOM 3JCKTPOHBI
2. Ilpouecc BOCCTaHOBIIEHHS UMEET MECTO B Cllydae, KOrJa ...
1) HeWTpasbHBIC aTOMBI IIPEBPAIIAIOTCS B OJOKUTEIBHO-3aPSKCHHBIC HOHBI
2) TIOJIOKUTEIBbHBIN 3apsi HOHA YMEHBIIACTCS
3) oTpHLATENbHBII 3apsi HOHA YBEITHYHBACTCS
. 3 npencraBneHHbIx HUxKe peakunii kK OBP nucnponopunoHpoBaHus NPUHAMJIEKHT ...

1) S+ 2HNO3 =H,SO, + 2NO



2) 2H,0, =2H,0 + O,
3) Mg+ S=MgS
4. K BOCCTaHOBHTEISIM OTHOCSITCS ...
1)  Mertayuibl, BOIOPO, YIIIEPOT
2)  aKTHUBHBIC HEMETAJLIbI
3)  syeMEHTHI, HaXOIAIINECS B CPEIHEH YaCTH TEPHOANICCKON CHCTEMBI
5. CterneHn OKHUCIIEHUS KUCIIOPO/ia &) B BOZE U 0) B IIEPOKCH/IE BOIOPOIA COOTBETCTBEHHO
PaBHHI ...
1) a)-2;0)-2
2) a)—-2;0)+2
3) a-20-1
6. Ilepmanranar kanusi B OBP, npoTekaronux B KMUCJION cpejie, BOCCTAaHABIUBAETCA JI0 ...
1)  karmona Mn?*
2)  manrasar-nona MnO,>
3)  okcuaa mapranmna (IT) MnO
7. B peakiun, nporekaroieid mo cxeme Crp,Sz + KNO3 2 K,CrO4 + KySO4 + NO okuciaeHHio
MIOJIBEPTAIOTCA CIEAYIOUINE HIEMEHTHI ...
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. Cymma ko3 durmento B peakipun KMnOy4 + HC oy, = ... paBHa
1) 30 2) 26 3) 35

3J1€KTp0XI/IMI/I‘-IeCKI/[e CHUCTEMBbI

B Tecrax mo Teme <<3J'ICKTp0XI/IMI/I‘-ICCKI/I€ CUCTCMBI». TIECPBOC, BTOPOC U IATOC 3aJaHUA
OLICHUBAIOTCs B 1 6ann; TPETHE U UCTBCPTOC 3aJaHU— B 1,5 6anna; meCTOoC U CCABMOC — B 2 bamna.

Tect Nel
1. DnexTpoaHBIN TOTEHIIMAN ONIPEACIISIOT M0 YPABHEHHIO ...
1) Hepncra
2) MenpeneeBa-Knaneiipona
3) BombumMana
4) Appenuyca
2. Paccunraiite D/]C ranpBanndeckoro snemenTa MgMgSO,||CuSO,|Cu npu cranmapTHBIX
YCIIOBHSAX
1) —2,03
2) —2,71
3) 2,71
4) 0,81
3. Kaxkue nmpoaykTsl 00pa3yroTcst Ha KaToje IPH JIEKTPOIIU3e pacTBOpa HUTpara cepedpa?
1) Bomopon
2) cepebpo
3) a3oTHas KHcI0Ta
4) KHCIOpOJ
4. VYkaxure cymMmmy Ko3(pGUIIMEHTOB B ypaBHEHUH JICKTPOIM3a pacTBopa HuTpara meau (1)
1) 12
2) 11
3) 10
4) 8



5. Kakas w3 mpUBEACHHBIX OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX pEaKIUi MPOTEeKaeT
CaMOIIPOU3BOJILHO B MPSMOM HalpaBiIeHUU?
1). FeSO4+ Cu —...
2) CuSO4+Fe —...
3) CuSO4+Na —...
4) HCI+ Cu—...
6. BerumciurTe mMaccy IUHKA, TOTYYEHHOTO IMPHU DJIEKTPOIU3e Cyiab(paTa IHUHKA, KOTOPHIH
npoBoauiIM B TeueHue 20 cek mpu cuie Toka 1A
1) 2,1-10*
2) 0,05
3) 0,013
4) 6,7-10°
7. IlpuBeguTe cXeMbl SJEKTPOAHBIX MPOLECCOB M MOJEKYISIPHOE ypaBHEHUE PEaKIuH,
MPOTEKAIOIIEH MPHU NEKTPOXUMHUUECKONH KOPPO3UH raibBaHonapsl Zn|Mg B CEpHOKHCIION
cpene. B orBere ykaxkure cyMMmy K03 PHUIIMCHTOB B MOJICKYJISIPHOM YPaBHCHHH.
1) 6
2) 5
3) 4
4) 8

Bueayauropnas camocTosiTenpHas paboTa OOydarolUXCsl OCYLIECTBISIETCS B BUJE
W3YYEHHUS JTUTEPATYpPhI 10 COOTBETCTBYIOILIEMY pa3zeny ¢ MpopadoTKoN Marepuana, ohopmieHus
OTYETOB IO JTA0OPATOPHBIM PabOTaM, BBITOJIHEHUS TBOPUYECKUX 3aJaHUN B BHJIC MPE3CHTAIUN U
BBIIIOJIHEHM S IOMAlIHUX 3aaHUM.

TeMbI TBOPYECKUX 3aJaHUM

TBOp‘lCCKI/Ie 3aaHus BBITIOJIHAOTCA O6y‘{aIOIHI/IMI/IC$I B BUAC Hpe3eHTaL{HfI.

1. Kak xumust oTpakaet OKpyKarmui Mup.

2. XUMHUS B MOEH CIIENHAILHOCTH.

3. XuMuyeckass UACHTHU(UKAIMS BEIIECTB. Y CTAHOBIIEHHE XHMHUYECKOTO COCTaBa
BEIIECTB. AHATIUTUYECKUH CUTHAI.

4, KauecTBeHHBIH aHAIH3.

5. KommuecTBeHHBIN aHATH3.

6. Du3NKOo-XUMHYECKHE METOLI aHAJIN3a.

7. XuMHYecKrne MeTOIbl aHalIn3a.



IIpunoxenue 2

7 OueHo4YHbIe CPeACTBA IJIsl MPOBEAeHHS MPOMEKYTOUHOM aTTecTaluu

[IpomexxyTouHasi aTTecTamus WMEET [EJIbI0 OINPEINCUTh CTENEHb JIOCTHKCHUS
3aIIaHUPOBAHHBIX PE3YyJIbTATOB OOYUYEHUS MO JUCHUIUIMHE XUMHS 32 ONpPENCICHHBINA MEepHO.T
00yJeHUsI.

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



Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
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 OYepeIHOCTH 3aNOIHEHUS aTOMHBIX OpOUTaNIel HJIEKTPOHAMHU.

OHeprus HOHU3ALUH, CPOJCTBO K IJIEKTPOHY, JIEKTPOOTPULIATEIbHOCTb.

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

OcnoBanus. Mx knaccudukanus. Homenknarypa. CriocoObl oydyeHUst 1 XUMUYECKHE
CBOMCTBA.

Kucnotsl. MIx knaccudukanus. Homenknarypa. CriocoObl MoJydeHUsI U XUMUYECKHE
CBOMCTBA.

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

XUMHUUYECKUE CUCTEMBI, TapaMeTpbl U (YHKIIUU UX COCTOSHUS.

IlepBbIil 3aKOH TEPMOAVHAMHUKH.

TennoBoil 3¢ ¢exT XUMHUYECKOW peakiuu. DHTAIbNMS. ODHTAJIBIMA 00pa3OBaHMS
BEIECTB.

3akoH ['ecca u ero cieacTsusl.

OHTponus. Bropoi n TpeTHii 3aKOHBI TEPMOJUHAMUKH.

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

CKOpOCTh XMMUYECKON peaklu U (haKTOpBI, BIUSIOLINE HA HEe.

3akoH neiicTBus Macc. MoNeKyIsIpHOCTb U MOPSAJOK pPeaKltu.

[TpaBuno Bant-TI'odda.

VYpaBHeHne AppeHnyca. JHEpIrusi aKTUBAIUH.

KaranuzaTopsl. 'oMOreHHbIN 1 TeTepOreHHbIN KaTalln3.




Kon
WHJUKATOpa

NHnukaTop AoCTHKEHUS
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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 xumuyeckoro pasHosecus. [Ipunnun Jle-Illarense.

da30B0€ paBHOBECHE.

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

PactBops! 31ekTposnToB. CTENEHbh U KOHCTAHTA 3JEKTPOJIMTHUYECKOW JUCCOLMAIIIU.
3akoH pa3basienus OcTBaib/a.

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

Hucconmanus Boael. MoHHOE nponsBeaeHue 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.

Koarymnsuust KoJuIouJHbIX 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 IpPOLIECCHI TPU IEKTPOJIM3E PACTBOPOB.
IIpuMeHeHne 31eKTpon3a.




Kon
WHJUKATOpa

NHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1eHOYHEIE CpeacTBa

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. UonHasa xuMH4ecKas CBI3b. MeTajuinueckas CBS3b.

48. KoBasleHTHass XUMHUYECKasl CBsA3b. BomopoHas cBsI3b.

49. KoMIUIeMEeHTapHOCTb.

50. XumMuueckass UWACHTU(UKAIMSA BEIICCTB. YCTAaHOBJICHHUE XHUMHYECKOIO COCTaBa
BEIIECTB. AHAIIMTHYECCKHUI CUTHAI.

51. KauecTBEHHBIH U KOJIMYECTBEHHBIA aHAJIN3.

52. PU3UKO-XUMHUYECKHE METOABI AaHAIN3A.

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:

g

24 23 39 27
) 2Mg 5 iiNa g K 4 3AlL
3ananue 2 (yKakuTe OJIMH BapUaHT 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 00paszyeTcs KUCiIoTa oouiei GopmMyIsl
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HD503;, umeer Buf ...

N305 4 SOy 5 NyO; 4 COy,

Bapuantsl orBeTOB: 1) 2,2)
3ananue 4 (yKa)kxuTe OJJMH BapUaHT OTBETA).

Haubonbiiee yricno HOHOB 00pasyeTcs Mpu AUCCOIUAINK B BoJe 1 Mok conu, popmyra
KOTOpOH ...

FeCl3’2) FeSDﬂr’s) Ca(NDE)E,L‘) CaCl,,

Bapuantsr orBeTOB: 1)
3ananue 5 (yKakuTe OJJMH BapUaHT OTBETA).

K oxucauTenpbHO-BOCCTaHOBUTEIBHBIM OTHOCUTCS pEaKLUs, CXeMa KOTOPOU UMEET BUL ...
BapuanTsl 0TBETOB:

Fe + HCl — FeCl, + H,

. 1)

. 2 Fe,0; + HCl — FeCl; + H,O

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

3ananue 6 (yKakuTe OJJMH BapUaHT OTBETA).
®opmyna BemecTBa, 0,01 M pacTBop KOTOPOro XapakrepusyeTcs HauOoIbIIMM 3HaueHueM pH,
MeeT BUJ ...

BapuanTts! oTBeTOB: 1) NaOH , 2) NaHCO; , 3) Na,50, , 4) FE(DH)E.

3ananue 7 (yKakuTe OJJMH 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 BHICOKOINPOUHBIX MTOJIUMEPOB

e 4) oOpa3oBaHHE IPOJYKTOB HETMHEHHOTO CTPOCHUS

3ananue 8 (yKa)KuTe OJJUH BapUaHT OTBETA).
[Ipomecc, mpoTeKaromuii Mpy MOCTOSIHHOM 3HAYEHUH TEMIIEPATyphl B CUCTEME, HAa3bIBACTCS ...

BapI/IaHTLI OTBCTOB:

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

3ananue 9 (ykaxure oJUH BapHaHT OTBETA).
[Ipu yBenuueHuu aaBieHUs: B CUCTEME B 3 pa3a CKOPOCTh 3JIEMEHTapHON TOMOT€HHOMN peakinu

Nom * Oyr) = 2NOy pas.

BapI/IaHTLI OTBCTOB!:

e 1) yBenuuurcs B 9
e 2) yBEenuuuTcA B 6
e 3) ymeHpmuTCcA B 9
e 4) ymeHpmuTcs B 6

3ananue 10 (ykaxxuTe OAMH BapUaHT OTBETA).

[Ipu HapyLIeHUH OJIOBSIHHOTO MOKPBITUS HA )KEJIE3HOM M3/EIMU B KUCIION cpesie Ha aHojie OyIeT
MPOTEKATh PEAKIHs, ypaBHEHHE KOTOPOM UMEET BUJ ...

BapuaHTsl OTBETOB:
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1) Fe® - 2e =Fe’~
. 2 Fe’™ +2e = Fe®

- 10
. 3) ZH" +2e=H,;

o 2+
. 4)Sn° —2e=35n
3ananue 11 (ykaxuTe oAUH BapuaHT OTBETA).
IIpu snexTposnn3e BOAHOrO pacTBOPa XJIOPUAA KaJablUs HA MHEPTHOM aHOJIE IPOTEKAET IIPOLECC,

ypaBHEHUE KOTOPOTO UMEET BUJ ...
BapuaHTs! 0TBETOB:

2C1™ —2e =Cl,

)
. 2 4OH™ —4e=0,+2H,0
. 3 2H0—de=0, +4H"

. 4 Ca’" +2e=Ca

3ananue 12 (ykaxuTe OJIMH BapUaHT OTBETA).
Komnonnnas yactuia, oOpasyromascs Ipu B3auMoJIeHCTBUU U30bITKA pa30aBI€HHOTO 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) coBepiiaTh KojaeOaTeIbHBIC IBUKCHUS
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OIIK-1.2

[Ipumenser METOBI
MaTEeMaTHYECKOTO MOCITUPOBAHHS
IIPU IPOEKTUPOBAHHUHU H pa3paboTKe
XY/I0)KE€CTBEHHO-TIPOMBIIIICHHBIX
W3/1eIINN, MaTepuaioB 51
TEXHOJIOTUH WX TPOU3BOJCTBA,
BKIItOUasi co3manme 3D-monenei
ISt KOHCTPYUPOBAHHSI
pa3pabaTbIBacMbIX H3ICITUI

Ilpumepnvie npakmuyeckue 3a0anus:

1. Hanucarp 57€KTpOHHBIE ypaBHEHUS 3JEKTPOAHBIX IMPOLECCOB, YpaBHEHUE CYMMAapHOM
TOKOOOpasyromien peakiuu, BerauciuTh J/1C raapBaHUYECKOro 3JIEMEHTa, €CIIM KOHIICHTPALUU
MOHOB METAJJIOB PaBHBI: [A13+]=O,001 MOJTB/JI, [C02+]:O,1 MOJIB/JI.

2. HamucaTh MOHHBIC W MOJICKYJISIPHBIC YpaBHEHHsS peakmmii ruaponmsa coieii: K3zPOy;
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/mn. Paccuuraiite: (Ca(OH)2); Cy; Cox; Cm; N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHS OKHCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA:

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

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 YpaBHEHHsI peaKlMii, HAMKMCAB UX B MOJIEKYJISIPHOU U MOHHOM popmax:

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

8. HammcaTh ypaBHEHHs Peakifii THAPOJIK3a B MOJEKYIIpHOM M noHHOM BHIE: Alx(SOy)s,
KC', N3.2803.

9. Hammcarh 37eKTPOHHBIC YpaBHEHUS JJICKTPOIHBIX IMPOIECCOB, YPaBHEHUE CYMMApHOM
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 pactsopuinu B 100 r Bojibl. [TTOTHOCTH MOTy4e€HHOTO
pactBopa 1,32 r/mi. PaccunTaiite: w(Al2(SO4)3); Cum; Cox; Cm; N(AIL(SO4)3) u N (H20); T.

11. Onpenenure TepMOIUHAMUYECKYIO BO3MOXKHOCTb IpoTeKaHUs peakuu CS; () +3 Oyn=
=CO; () + 2 SO, (v, AH; = -1075 kI npu cTaHAApTHBIX ycloBusX. Paccunraiite Temmnepatypy
Havana peakiuu, eciu S(CS2)=151 Jbx/mons K; S(02)=205 [Ix/mons-K; S(COp)= 213
Jx/monb-K; S(SO2)=248 Tx/monb K.

12. Peakuus uger no ypaBHenuto: 2 Hy ) + Sy () = 2 HoS(. Hauanbnas koHueHTpanus
BoJOpoAa 2 Mousb/i, cepel 1,5 monw/a. OmnpenenuTe BO CKOJIBKO pa3 M3MEHHUTCS CKOPOCTH
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peakiuu K MOMEHTY, Korjia popearupyet 0,7 Moib/11 Bogoposa?

13. Onpenenure TepMOIUHAMUYECKYIO BOZMOKHOCTb IIPOTEKAHUS peakuuu 2 ZnS ) + 3 Oy
=2 2n0 ) + 2 SO; (1), AH; = -890 x/Ix ipu cTaHgapTHBIX ycaoBusx. Paccuuraiite TeMneparypy
Havanma peaknuu, ecim S(ZnS)=58 Jhx/monb K; S(02)=205 JLx/Monb'K; S(ZnO)= 44
Jx/monb-K; S(SO2)=248 Jxx/monb-K.

14. HauanbHble KOHIEHTPALMKM UCXOAHBIX BemecTB B peakiuu: 2 SO; ) + 02 () = 2 SO;3 ()
obutH paBHbI 1,8 Moib/n SO, u 2,4 Mmonb/n Oy. Bo CKONIBKO pa3 U3MEHHUTCS CKOPOCTh PEaKIuu K
MOMEHTY, koraa npopearupyet 0,8 mons/nm SO,?

15. B pactBope oprodochopHoit kucimorel Maccorr 1200 r u mimorHOcThIO 1,153 /™M
conepxutcs 312 r H3POy4. Paccunraiite: o(H3POs); Cy; Cox; Crm; N(H3PO4) u N (H20); T. 1. dns
peakuuu CHy y + COy ) = 2 CO ) + 2 H, () ompenenure BO3MOYKHOE HalpaBICHUE
CaMOIIPOU3BOJILHOTO TEUSHUS PEAKIUH TPU CTAaHIAPTHBIX YCJIOBUSAX W NpuU Temmeparype T
=927°C, eciu TemoBoiA 3 dEeKT peakluu A0 33JaHHOW TeMIepaTypbl HE U3MEHHUTCS. Y KaKUTE:
a) BBIICTISICTCS WITH TTOTJIOIIASTCS SHEPTUS B XOI€ PEaKIuy; 0) MPUIHHY HalJICHHOTO U3MEHEHUS
sHTponuu. Paccunraiite TemnepaTypy Hayaia peaxkium.

TecToBbIC 3a1aHKA:
bnox 2.
3amanue 13 (mepeHecuTe BapuaHTHl OTBETA B 33JIaHNUE).
YcTaHOBHUTE COOTBETCTBUE MEXKAY (DOPMYIION MOJIEKYIIbI UM MOHA U TUIIOM THOpUIN3AlUN
BAJICHTHBIX OPOUTANICH IIEHTPATHLHOTO aToMa.

BF; NH} SF;

2 3 342 3
BapuanTsr oTBeTOB: 1) P , 2) P , 3) sp-d , 4) P ) P d.
3ananue 14 (BbiOepuTE HE MEHEE IBYX BapUaHTOB).

. + ;
JI71s1 OKMCIUTENBHO-BOCCTAHOBUTEIBHON PEAKIIMKU HCl+KCIO; — K03 HULIMEHTHI TIepe
BEILIECTBOM-OKHCIIUTEIIEM U BELIECTBOM-BOCCTAHOBUTEJIEM PABHBI u ,
COOTBETCTBEHHO.
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Bapuantsl otBeToB: 1) 1, 2) 6, 3) 3, 4) 5.

3ananue 15 (BBenuTe OTBET).

O6bem 0,1 M pactBopa HNOs. yeo6xoaumblii mist HEHTpaIn3aluu pacTBOpa T'MIPOKCH 1A

Oapusi, conepyxkamiero 0,171 r Ba(OH);. paBeH ML

(OTBeT mpuBECTH C TOYHOCTBIO JI0 IIEJIOT0 3HAUYCHHUS. )

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

MHDE[T} + EC[T} = Mﬂ[.r} + ECD[I}‘&I’H;?S =203 I{,H}K:

JUIs IoJTydeHus 275 r Maprasia notpedyercst K/[’K TETUIOTBL, IPU 3TOM BBIJEIUTCS 1
okcuaa yraepoaa (I1) (n.y.).
Bapuantsl otBetoB: 1) 1465, 2) 224, 3) 2930, 4) 112.

3amanue 17 (BBEAUTE OTBET).

OcMoTHYECKOE TaBIICHHE PAacTBOPA, COIEPIKAIIETO 27 T TIFOKO3bI (M, =180)

pu 298 K, paBHO klla.
(OTBeT mpuBeCTH ¢ TOYHOCTHIO 110 1iesioro 3HaueHus; R = 8,31 Ix/moinb-K.)

B 500 mu1 pacTBOpa

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) TBepIOM, 2) ra3000pazHoM, 3) KuAKOM, 4) rereoOpa3sHoOM.

OIIK-1.3

[Ipumensier
MaTeMaTU4eCcKoro aHajums3a i
pacuera KOHCTPYKLUH
XYyJ107KECTBEHHO-IIPOMBILIIJIEHHBIX

W3 J1EUH " BBITIOJTHEHUS

METOJBI

Ilpumepnuvie npakmuueckue 3a0anus:

[IpoBecTu aHanu3 BAUSHUS KOHIIEHTPALIMHU HA CKOPOCTh XMMHUYECKOMN peakiuu
Na,S,03 + H,SO4 = S + SO, + NapSO,4 + H,O 1o skcriepuMeHTalIbHBIM JTaHHBIM. [IpoBectn
00pabOTKy TOJNIyYEHHBIX JAaHHBIX C HCIIOJB30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJIOTHI. Pe3ynbTaThl ONTOB NMPEJACTAaBUTh B BHIC TAOIHITHI 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

[lo manHpiM Tabmuuel 1 HOCTPOUTH TpaguK 3aBUCUMOCTH CKOPOCTH DEAKLUU OT
KOHILIEHTpalluu THOCY/Ib(aTa HaTpUs, OTIOKHUB Ha OcH abcuucc KoHUeHTpanuio NaS;03, a Ha
OCH OpJUHAT — CKOPOCTb PEaKLUU.

Crnenatb BBIBOJI O 3aBHCHMOCTH CKOpPOCTH DPEaKIMM OT KOHLIEHTpalluu THOCYyJb(dara
HaTpusl.

TecToBbIC 3a1aHKA:
Baok 3.
Keiic-3axanue (O0wmee 3aganue).
Crounsie BOABI HCKOTOPOT'O MPOMBIINIJIICHHOT'O MIPEANIPUATHA COACPIKAT COJIU TAKECIIbIX MCTAJIJIIOB,
HEOpraHMYECKUEe KUCIOTHI, TOBEPXHOCTHO-aKkTUBHBIE BemecTBa ([IAB) u apyrue 3arps3nurenu
OKpy>karoien cpeabl. OHU B BUJIE B3BECH MTOCTYIIAIOT HA OYMCTHBIE COOpYX)eHHs. B npouecce nx
OUYUCTKU TPOMCXOIAT TMPOLECCH HEUTpanM3aIiy, KOAryiaslud, OCAXKICHUs, (PUIbTpanuud u
H3BJICYCHUA BEUIECTB, KOTOPBIC MOT'yT OBITH PE€aIN30BaHbI UJIU UCITOJIB30BAHBI IIOBTOPHO.

3aganue 1 (yKaxuTe OMH BapUaHT OTBETA).

B nporecce 04MCTKU MPOMBIIUIEHHBIX CTOYHBIX BOJ NMPOUCXOAUT 0Opa3oBaHUE KOJUIOMJIHBIX
pactBopoB. st HX pa3pyIIeHUs U KOATYJISIAN OOBIYHO TPUMEHSFOTCS PACTBOPHI DJIEKTPOIIUTOB.
Ecnu ucxonHble CTOYHBIE BOJABI COJAEPKANIM MOBEPXHOCTHO-aKTUBHBIE BEIECTBA Ha OCHOBE
ankuncynb@onaroB ob6meit ¢dopmynsl RSOsNa (ITAB  aHMOHOaKTMBHOTO XapakTepa), TO
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HauOOJBIICH KOAryJIHPYIOIIEeH CIOCOOHOCTRIO OYIeT 001a1aTh pacTBopP ...
BapuaHTbl 0TBETOB:

1) CT(NO3)3, 2) (NH4)2Cf207, 3) CU(NO3)3, 4) NazPO,.

3aganue 2 (BBEAUTE OTBET).

Jnst ocakaeHuss OOJIBIIMHCTBA HOHOB TSDKENBIX METAIOB M3 CTOYHBIX PAacTBOPOB YacTO
MIPUMEHSICTCS TUIPOKCH] KabIUs (TameHas u3BecTh). Ecim romoBoit 00beM OYHIIaeMO BOJIBI
pasen 2000 M3, a coJiepaHue B HEM HOHOB Cu?* cocrasnser 160 MF/,Z[MS, To ¢ yuetoM 10 %-ro
n30BITKA peareHTa, HEOOXOJUMOTrO JUIsl TOJTHOTO OCAKICHHS, PAacXoi] THUAPOKCHIA KaIbIIHS
coctaBUT ____ Kr B roj. (OTBET NpUBECTH ¢ TOYHOCTHIO 110 1eibix; A(Cu) = 64.)

3aganue 3 (BBEAUTE OTBET).

Haubonee TexHONOTMYHBIM M S(PQPEKTUBHBIM CIIOCOOOM BBIJEIECHUS METANIOB U3
PacTBOPOB SIBISIETCS HEeKTponn3, Ecim rogoBoii 06beM ounmaeMoii Boasl paser 1000 M, a
coJiepKaHUE B HEM HOHOB Cd* cocrasmster 13,2 Mr/le3, TO BpeMsi, HEOOXOIUMOE ISt
BBIJICJIEHUS] BCETO KaJMUs 3JIEKTPOJIU30M Mpu cuie Toka 13,16 A u Beixoge mo Toky 100 %,
COCTaBUT CYTOK.

(OtBet npuBecTH ¢ ToUHOCTHIO 110 1eabiX; A(Cd) = 112; F = 96500 Ki/mouib.)




0) Ilopsinok mpoBeneHHs] MPOMEKYTOYHOH aTTeCTALMH, MOKAa3aTeJlH W KPHTEPHH
OLICHUBAHUS:

[IpoMexyTouHass arTecTalys MO JIUCHUIUIMHE «XHMHS» BKIIOYAET TEOPETHUYECKHE
BOIIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 0OYUYAIOIIMMUCS 3HAHUHM, U TPAKTHYECKUE
3aJ]aHus, BBISBIIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHUN U BIIAJCHUNA, TPOBOIUTCS B hopMme
3ayera. 3a4eT M0 JAaHHOW AMCUUIUIMHE IPOBOAUTCS B MMCBMEHHOM (popme 1o Tectam.

IToka3aTeu U KPUTEPUH OLIEHHBAHUS 3a4eTa:

«3aYTeHO» — OO0Y4YaIOUIUIiCS AEMOHCTPHPYET MOPOTOBBI YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOIPUSATHI JOMYCKAIOTCS OIIMOKU, MPOSBISETCS
OTCYTCTBHUE OTJICJIbHBIX 3HAHWN, YMEHUH, HABBIKOB, O0YYAIOIIUICS UCIBITHIBACT 3HAUYUTEIbHBIC
3aTpyJHEHHUS PU ONIEPUPOBAHUY 3HAHUSMU U YMEHUSIMU IIPU UX [IEPEHOCE Ha HOBbIE CUTYALIUU.

«He 32YTeH0» — 00y4JaIOLIHIica HE MOKET IMOKa3aTh 3HAHUS HA YPOBHE BOCIIPOM3BEACHUS U
00BsiCHEHUS! MH(POPMAIK, HE MOKET MOKa3aTh UHTEIEKTYyallbHbIE HaBBbIKU PEIIEHUS MPOCTHIX
3azad.

IIpuMepHBIii NepedYeHb BONPOCOB K 3a4€Ty:

[Iepnonnueckuit 3akoH [[.1. MenneneeBa u CTpoOeHUE aTOMOB 3JIEMEHTOB.

CrpykTypa nepuogu4ecKol CUCTEMBI. DJIIEKTPOHHbBIE CEMENCTBA.

[IpuHIMIIBI OYEPETHOCTH 3aMI0JIHEHUSI aTOMHBIX OpOUTAJIEH 2JIEKTPOHAMM.

OHeprus HOHU3ALUH, CPOACTBO K IIEKTPOHY, DIEKTPOOTPULIATEIBHOCTD.

Oxcunpl. Ux xmaccudpukarnms. Homenknarypa. CriocoObl MOMydeHUs] ¥ XUMHUYECKUE

C