MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBI YHUBEPCUTET
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PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI
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(Haumenosanue OUCYUNIUHbL)

110 HalIpaBJICHUIO IOATOTOBKHU
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®dopma o0ydeHusI: 3a09HAs
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PacnpenesieHue 4acoB JUCIHUIIMHBI 10 cCeMeCTPam
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dopma KOHTPOJIsA 3a4eT Hroro

Bun 3ansiTuit
Jlekuun 4 4
JlaGopaTopHble 2 2
[TpakTHueckue 2 2
PykoBoJCTBO: KypcoBbie paboThl (poekTsi) / PI'P
IIpomexxyTouHas arrectaus 0,25 0,25
KonraktHas paboTa 8,25 8,25
CamocrosTenbHas pabora 132 132
KoHTpons 3,75 3,75
Hroro 144 144
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JIOLIEHT, K.T.H. Tpommua M.A.
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Pabouas mporpamma qucHMIUIMHBI cocTaBiena Ha ocHoBaHuu ®I'OC BO u yuebHOro niana
HAaIpaBJICHUS TOATOTOBKU
15.03.05 KOoHCTPYKTOPCKO-TEXHOJIOTHUECKOE 00ECTIeYeHNEe MAIIMHOCTPOUTEIBHBIX IPOU3BOJICTB

Cpok neiicTBusl padoueil NporpaMMsbl AMCUMIIMHBI 10 «21» nexadps 2025 r.

COI'NTACOBAHO

3apenyrommii  kadenpoit  «OOopygoBaHME M TEXHOJOTMH  MAIIMHOCTPOUTEIHHOTO
MIPOU3BOJICTBAY»

« _» 20 T H.I1O. Jlorunos
(noonucy) (U.0. Pamunus)

YTBEPXIEHO
Ha 3acenannu neHTpa MEIMIIMHCKON XUMUN

(mpotokon 3acemxanusi Ne 3 ot «19» cenrsops 2019 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHHS IUCHHMILIMHBI — C(OPMHUPOBATH CUCTEMY XMMHUYECKUX 3HAHUHU (TIOHATHH,
3aKOHOB, (DaKTOB, XMMHUYECKOTO S$3bIKa) KaK KOMIIOHEHTa €CTECTBEHHOHAYYHBIX 3HAHUI 00
OKpY)KalOIleM MHpE M €ro 3aKoHax, a Takke Cc(HOpMUPOBATH COBPEMEHHOE IPEICTABICHHE O
BEIIECTBAX, X CTPYKTYpe, CBOMCTBAX U B3aUMHBIX MPEBPAIICHUSIX.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCIUIIIMHBL M TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs IaHHAas JUCIUTLIMHA!
«BprIcIasg MaTeMaTUKa).

I[I/ICI_[I/IHJII/IHLI " OpPaKTHUKU, JJI1 KOTOPBIX OCBOCHUC Z[aHHOf/'I JUCHUITINHBI HGOGXOI[I/IMO KakK

npeamectpyroniee: «Marepuanosenenne 1 TKMy, «Okomorus», « TeXHOIOTUsI KOHCTPYKIIMOHHBIX
MaTepHUaIOBy.

3. Iliianupyembie pe3yJibTaThl 00y4YeHUs1

®opmupyemMbie U HNuagukaropbl
KOHTPOJINpYyeMble JOCTHKEHUS I[lnannpyemble pe3ybTaThl
KOMIIETEeHIIMH KOMIIeTeHIH i o0yueHust

(K0 1 HAMMEHOBAHUE)

(Koa 1 HAMMEHOBAHUE)

CIIOCOOHOCTH y4acTBOBATh
B pa3paboTke
0000IIICHHBIX BAPHAHTOB
pelieHus npooiem,
CBSI3aHHBIX C
MaITHHOCTPOUTEITEHBIMHU
MIPOU3BOJICTBAMH, BEIOODE
ONTHUMAJTLHBIX BAPUAHTOB
MPOTHO3UPYEMBIX
MIOCJIEJICTBUM pEelIeHUs Ha

ocHoBe ux ananmza (OIIK-
4)

3HaTh: OCHOBHBIE [TOHATHUS U 3aKOHBI
XHUMHH, OCHOBHBIC 3aKOHbI
B3aUMOCBSI3U MEXI1Y CTPOCHUEM U
XUMHYECKIMH CBOMCTBAMH BCILICCTB,
OCHOBHBIE 3aKOHOMEPHOCTH,
COIPOBOXKAAIOIINE B3aUMOAECHCTBUS
BEILECTB

YMeTb: aHaNM3UPOBATH MOJTYYEHHBIE
pe3yJbTaThl; OCBaUBaTh HOBHIE
TEXHOJIOTUYECKHE MTPOLIECCH] U HOBBIE
BUBI TEXHOJIOTHYECKOI'O
000pyI0BaHUs, IPUMEHSATH
TEOPETHUYECKUE aCHEKThl XUMHH JIJIs
aHaJM3a CBOKCTB BEILIECTB U
MEXaHU3MOB XUMHUYECKHUX
MIPOLIECCOB, MPOTEKAIOIINX B
OKPY’KaIOIIeH PUpOJIEe

Bnaners: cnenuanbHON XUMHYECKOM
TEPMHUHOJIOTUEN, METOIAMH aHaJIn3a
paboThl 00BEKTOB
MPOQECCHOHAIBHON JEATENHHOCTH U
ONpeJIeTICHUsI CBOMCTB BEILIECTB U
MEXaHW3Ma MX y4acTUsl B TpoIieccax
XUMHUYECKOTO XapaKTepa
OKPYXaIOIIEero MUpa

CIIOCOOHOCTH Yy4aCTBOBATH
B IIPOBCACHUHA
MMpEABApPUTCIIBHOTO

3HaTh: paBUjIa MOBEACHUS U
TEXHUKY 0€301acCHOCTH B
XMMHYECKOH JIabopaTOPUH; METOBI




dopmupyeMbie U
KOHTPOJIUpYeMble
KOMIEeTeHIIHH
(K01 1 HAMMEHOBAHUE)

HNuaukaTopsl
JOCTHKEHHS
KOMIIeTeHIN i
(Ko 1 HAUMEHOBAHME)

Ilnannpyemble pe3yabTaThl
o0y4eHust

TEXHUKO-3KOHOMHYECKOTO
aHaJIM3a MPOEKTHBIX
pacdeToB, pa3paboTke (Ha
OCHOBE JICHCTBYIOLIUX
HOPMAaTHUBHBIX
JIOKYMEHTOB) IIPOEKTHOMN
u pabodeit u
AKCIUTYaTalMOHHOM
TEXHUYECKON
JIOKyMEHTaIuu (B TOM
YHClie B QJIEKTPOHOB BU/IE)
MalIuHOCTPOUTEIBHBIX
MIPOU3BOJICTB, UX CHCTEM U
CPEJCTB, B MEPONIPUATHUAX
0 KOHTPOJIIO
COOTBETCTBUS
pa3pabaThIBaeMbIX
IIPOEKTOB ¥ TEXHUYECKOU
JIOKYMEHTaIu!
JIEHCTBYIOIAM
HOPMAaTHUBHBIM
JIOKYMEHTaM,
ohopMIICHUH
3aKOHYEHHBIX MPOEKTHO-
KOHCTPYKTOPCKUX paboT
(TIK-5)

MIPOBE/ICHUS SKCIIEPUMEHTAITBHBIX
HCCIIeIOBAaHUM, IIOITOTOBKHU
pabouero mMecra; nmpaBuiia

0 OpPMIICHHS OTYETOB K
1abopaTOpHBIM paboTaM MO0 XUMHH,
MOCTPOCHHS IPa)uKOB, COCTABICHUS
BBIBOJIOB; COBPEMEHHBIC METO/IbI
MCCIICIOBAHMSI TEXHOJIOTUIECKUX
MPOIIECCOB U MIPUPOIHBIX CPEICTB,
CHOCOOBI IPUMEHEHHUS
KOMITBIOTEPHBIX CPEJICTB B HAYYHBIX
UCCIIEIOBaHUX; (POPMBI
CHUCTEMaTH3aIlMU JAHHBIX IS
cocTaBlieHUs! 0030pOB, OTYETOB U
Mpe3eHTAN I

YMeTh: caMOCTOATENBHO paboTaTh C
METOJAMYECKUMH PEKOMEH/IAIIUSIMH,
CIPaBOYHBIMU MaTEpUATAMHU,
MPUMEHSTh TECOPETUYCCKIE 3HAHUS
JUTS IPOBE/ICHUS SKCIIEPUMEHTA U
00paboTKH ero pe3yinbTaToB
0OPMIIATH OTUETHI K JJAOOPATOPHBIM
paboTaM 10 XUMHUH, CTPOHUTH
rpaduku, GopMyIUPOBATH BHIBOJIBI;
CHCTEMaTU3UPOBATh JAHHBIE IS
cocTaBlieHUs! 0030pOB, OTYETOB U
Mpe3EHTALNI

Brnaners: MeToiaMu opraHusaiuu
CaMOCTOSITENIbHOM paboThl, aHATU3a
M0JIy4eHHOM HH(pOopManuu,
o(opMIIeHHS OTYETOB K
nabopaTOpHBIM paboTaM MO XUMHH,
MOCTPOCHUSI IpaMKOB, COCTABICHUS
BBIBOJIOB, METOJIMKOM
CHUCTeMAaTHU3aIH TaHHBIX IS
cocTaBlieHUs! 0030pOB, OTYETOB U
MpEe3EHTALNMI




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLEro

N KOHTPOJIs
Moayas (pa3aen) BUHII HaHMeHOBamfe TeM 3ansTiu CemecTtp Obnem, banabl | UnTepakTHB, 4.| (HauMeHOBaHUe
y4eOHoii padoThI (yuedoHOM padoTHI) u,
OlI€HOYHOI0
cpeacTBa)
Monayib 1. CamocrositenbHasi| Tema 1. OCHOBHBIE TOHATHS U 3aKOHBI 4 10 3 - [IpoMeXKyTOUHBII
CtpoeHue u pabota (Cpl) XUMHAH recT Nel
cpoiicTa BemecTBa | Jlekuus (Jlexkl) | XuMuueCKuil SKBUBAJIEHT 4 2 - -
Jlabopatoproe  |OmnpeneneHre MOJISIPHONW MacChl 4 2 4 - OTtyeT mo
3anstue (JIabl)  |3KkBUBalleHTa MeTallIa lmabopaTopHOU
pabote No 1
CamocrosrenbHast| Tema 2. OCHOBHBIE KJIaCChl 4 6 3 - [IpomexyTouHbIN
pabota (Cp2) HEOPraHUYECKHUX BEILECTB rect No2
CamocrositensHas| Tema 3. CtpoeHue atoma. 4 10 3 - [TpomexyToUHbIN
pabota (Cp3) [lepuonnueckas cucrema JI.1. rect Ne3
CamocrosrenbHast| Tema 4. Xumuueckas CBA3b. 4 10 3 - [TpomexyTouHbIi
pabota (Cp4) [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI rect Ned
CamocrosrenbHast| Tema 5. da30Bble COCTOSIHUSI BELLIECTB. 4 6 3 - [TpomexyTouHbIi
pabora (Cp5) MexXMOJIEKYIIIpHBIE B3aUMOIECHCTBU recT Ne5
Moy 2. CamocrosrensHast| Tema 6. TepmoauHaMuka XUMHUYECKUX 4 12 3 - [TpomeKyTOUHBIN
Tepmonunamuka u |pabota (Cp6b) peakuuit recT Neb
KHHETHKA CamocrosarenbHasd| Tema 7. KuHeTnka XUMHUYECKUX 4 12 3 - ITpomesxyTOUHBINH
XUMUYICCKUX pabora (Cp7) peakiuii. XMMHYECKOEe paBHOBECHE rect No7
Monyisb 3. CamocrosrenbHas| Tema 8. PactBopsl. CriocoObl 4 6 3 - [IpomexyTouHbIN
PacTBOpBI 1 pabora (Cp8) BBIPAYKEHHS KOHIIEHTPAIlMH PACTBOPOB. recT Ne§
HIIEKTPOXMUMUYECKHE XUMHUYECKHE PaBHOBECHUS B PaCTBOPAX
IMPOLECCHI CamocrositensHast| Tema 9. PacTBopbI HEINIEKTPOITUTOB H 4 12 3 - [TpomMeXyTOUHBIH
pabota (Cp9) 3JIEKTPOJIUTOB recT Ne9
Jlexuus (JIek2) |KomnuratuBHbIE CBOWCTBA PACTBOPOB 4 2 - -
CamocrosarenbHasi| Tema 10. Konnonansie pacTBopsl 4 6 3 - [IpomexyTouHbIi
pabora (Cpl0) recT Nel0




®opMbl TEKyLEro

. KOHTPOJISt
Moayas (pa3aen) BUHII HaHMeHOBamfe TEM 3aHsTHH CemecTtp Obnem, banabl | UnTepakTHB, 4.| (HauMeHOBaHHe
y4eOHoii padoThI (yuedoHOM padoTHI) u,
OLIEHOYHOT0
cpeacTBa)
CamocrosrensHas| Tema 11. OkuciauTensHo- 4 10 3 - [TpoMeKyTOUHBIH
pabota (Cpl1) BOCCTAHOBUTEJIbHBIE PEAKITUH. recT Nell
DNEeKTPOXUMHS: OCHOBHBIC TTOHATHUS

CamocrosrensHast| Tema 12. Bo3HUKHOBEHHE 4 10 3 - [TpomexyToUHbIN
pabora (Cpl2) 3JICKTPOIHOTO IMOTCHITHAJA. recT Nel2
CamocrosarensHas | Tema 13. DnekTponu3 paciiaBoB U 4 12 3 - [IpomexyTouHbIN
pabota (Cpl3) BOJHBIX PACTBOPOB rect Nel3
CamocrosrenbHast| Tema 14. Koppo3ust meTaiios. 4 12 3 - [IpomexyTouHbII
paborta (Cpl4) CriocoOblI 3alIUTHl METAJIOB OT rect Nel4
[Ipaktuueckoe  |O00OIMIEHHAS KOHTPOJIbHAS paboTa 1Mo 4 2 4 - Kontponbnas
sanstue (Ipl) Kypcy pabota Nel
KoHntpoub IToaroroBka K 3a4eTy 4 3,75 - - Bompocs! k 3auery

Ne 1-50
[Tpomexxyrounas |IIpomexyTrouHas aTTecTanus (3a4yer) 4 0,25 - - Bomnpocsl k 3auery
arrecraims (ITA) Ne 1-50
Tect utoroselii | UToroBoe tectupoBanue 4 2 50 - TecToBbIE BONIPOCHI
(TH) Nel-600

Hroro:| 144 100

Cxema pacyera utoroBoro 6amia «(Cymma + T)» - cymma 0a/uioB 10 BceM y4eOHBIM MEPOIPHUSTHSM, MPEAYCMOTPEHHBIM B Kypce + cymma
0aJJIOB MO BCEM MTPOMEXYTOUYHBIM TECTaM IO KypCy.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH
[lpu peanmzanuy AMCHUIUIMHBI HMCIOJB3YIOTCS AMCTAHIIMOHHBIC TEXHOJOTHH - W3y4CHHE
Kypca TIOCPEICTBOM DJJIEKTPOHHBIX Y4eOHO-METOJAMYECKUX MAaTepUaioB, pa3MEIICHHBIX B
oOyuJarolei cpesie ¢ UCIOIb30BaHHEM KOMITBIOTEPA, MMOAKIFOUYSHHOTO K ceTH MHTepHeT.

6. MeTonuyeckue yKa3aHus M0 OCBOECHHUIO U CIUTIIHHbBI

Monayasb 1. CTpoeHue U CBOiiCTBA BellecTBA

Tema JeKIUOHHOTIO 3AHATHA .
XUMHUYECKUHN DKBUBAJICHT.

Tema 1200paTOPHOro 3aHATHA:
OrnpenenieHre MOJISIPHOM MacChl IKBUBAJICHTA METaJLJIa.

HN3y4nB JaHHBII MOAYJIb, CTYJAEHT JOJIKEH:

MMETh IPE/ICTaBIeHHE 00 OCHOBHBIX MOHATUAX U 3aKOHAX XUMHH; KJIaCCU(PUKAIIUKA BEUIECTB;
CTPOCHHUH aTOMA; THUIIaX XUMHYECKOU CBSI3H.

3HATh:
OCHOBHBIC TOHATHUS XMMHH (MOJIEKyJa, aTOM, XMMHYECKHN 3JIEMEHT, MOJIb, MOJSpHas Macca,
XUMHYECKHI SKBUBAJIEHT, MOJIIPHAs Macca XMMHUYECKOTO SKBHBAIICHTA);
OCHOBHBI€ 3aKOHBI XMMHH (COXpPAaHEHHS MAaCChl, MOCTOSIHCTBA COCTaBa, OOBEMHBIX OTHOIICHUH,
ABorajipo, ypaBHeHue MeneneeBa-Kiamnelipona, 00beIMHEHHBIN Ta30BbIN 3aKOH);
COBPEMEHHYIO KOPITYCKYJISIPHO-BOJIHOBYIO TEOPHIO CTPOCHUSI aTOMa; KBAHTOBBIC YHMCIIA, MTPaBUiIa U
MIPUHIIAITEI COCTABJICHUS JICKTPOHHON KOH(PUTYPAIIMHA XMMHYECKOTO JJIEMEHTA;
TUIIBI XUMUYECKOH CBSA3H (MOHHYIO, KOBAJICHTHYIO, METAINTHYECKYIO, BOJIOPOAHYIO), UX CBOICTBA U
XapaKTEePUCTUKH;

MMPOCTPAHCTBEHHOC CTPOCHUEC MOJICKYIIL.

yMeTb:

IIPOBOAMTDH KOJMYECTBEHHBIE PACUETHI IO YPABHEHUSIM XUMHUUECKHUX PEAKIIN;

COCTABJIATh 3JIEKTPOHHYIO KOH(PUTYpALIUI0 XMMUYECKHUX 3JIEMEHTOB;

OIPEAEIIATh TUIl XUMUYECKON CBSA3H B BEILIECTBE U €0 IPOCTPAHCTBEHHOE CTPOCHUE; COCTABIIATH
CTPYKTYpPHYIO (pOpMYITy BeleCTBA.

MeTtoauyeckue peKOMEHAALMHU 110 H3YyYCHUI0 MO
[Tpu ocBOeHUM MOYJIE HEOOXOIUMO:
U3y4yUTh Yy4YeOHBIH MaTepuad MO COOTBETCTBYIOUIEMY MOJYJIO JUCHUIUIMHBI, HCHOIb3Ys
JIEKLIMOHHBIN MaTepuall ¥ JINTEPATypy MO AJAHHON TEMATHKE;
aKIIEHTUPOBATh BHUMAaHUE HA: OCHOBHBIX MOHSTHUSX M 3aKOHAaX XHWMUU; KJIACCU(UKALUU BEUIECTB;
OOIIMX XMMHYECKUX CBOMCTBAX BEIECTB OJHOIO Kjacca; CTPOCHHWU aToOMa; KBAaHTOBBIX YHCIAX;
COCTaBJICHUH 3JIEKTPOHHOM KOH(MUTYpallM¥ XUMHYECKHX 3JIEMEHTOB; THIAaX XMUMHUYECKOH CBSI3H;
IIPOCTPAHCTBEHHOM CTPOEHUHU MOJIEKYIL.
OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:
1. Yto takoe oTHOcuTeNbHas aTomHas macca? PaccumTaiiTe OTHOCHTEIBHYIO aTOMHYIO MaccCy
cepsl, ecmt M(S)=5,3-102% 1, a m(C)=2,0-10 = r.
2. PaccumTaiiTe aOCONIOTHYIO MacCy MOJEKYJIbl CEpHOH KHCIOTHI, €CITH €€ OTHOCHTEIhHas
MOJIEKYJIsIpHas Macca paBHa 98.



3. OtHOcuTeNnbHas TJIOTHOCTH Tra3a Mo BOAOPOMY, conepsxkamiero 27,27% yrmepoma u 72,73%
Kuciopoaa, paBHa 22. OmnpenenuTe OTHOCUTEIBHYIO MOJICKYJISIPHYIO MacCy rasa M €ro
XUMHUYECKYI0 (hopmyIy.

4. OTtHOCUTENbHBIC INIOTHOCTH Ta30B MO BO3Ayxy paBHbIL: a) 0,9; 6) 3,17. Onpenenute maccy 1 1
Ka)K0ro rasa.

5. Omnpenenure, Kakol 3TO MeTal, ecid 1,6 T Kamblusd ¥ 2,615 r ABYyXBaJEHTHOTO MeTaylia
BBITECHSIOT U3 KUCIOTHI OJIMHAKOBBIN 00BEM BOAOPO/IA MPU OJTHUX U TEX K€ YCIOBHUSAX.

6. Xmopun meramia coaepkut 69% xmopa. OTHOcUTENbHAS aTOMHAs Macca MeTallia paBHa 47,9.
Ornpenenure CTereHb OKUCICHUS METAJlJIa B TOM COSAMHEHUU.

7. TIpn temmeparype 100°C u naBnenuu 50 ar. a3 3anumaer oobem 10 M. TIpuBemute 00BeM
3TOro ra3a K H.y.

8. Hamummre mnongHBIE 3JEKTPOHHBIE KOH(PUTypaluu aTOMOB D3JEMEHTOB C IOPSIKOBBIMU
HoMepamu 15 u 23. YkaxkuTe BaJIEHTHBIE 2JIEKTPOHBI 3TUX 3JIEMEHTOB.

9. Hanmmmre »71eKTpOHHBIE KOH(GHIYpAIlU aTOMOB Cephl B XpoMa U noHoB S?” u Cré*. Cpasuute
paanychl aTOMOB U HOHOB.

10. V kakux U3 HUXKE MPUBEICHHBIX MOJIEKYJ XUMUYECKHE CBSI3U UMEIOT MOJISIPHBIN XapakTep: Oz,
CO, HF, N2, NHs.

11. Omnpenenurte BaJ€HTHOCTh AIFOMUHUS B OCHOBHOM M BO30YKJI€HHOM COCTOSIHUSX.

12. Yemy paBHa Macca | MOJIb PKBHBAJIGHTOB OJIOBA B PEAKIHAX €ro BOCCTAHOBIEHH:: a) Sn*" +2e
=Sn%*; 6) Sn** +4e = Sn°

13. PaccumraiiTe MOJSIpHYIO MacCy SKBHBAJICHTa »eJie3a B COCJAMHCHUSX €ro C KHCIOPOJIIOM,
conepsxkamux a) 70 u 6) 77,8% >xenesa.

14. Omnpenenute SKBUBAJECHT M MOJSPHYIO MAacCy SKBUBAJICHTA MOHOB >Kejie3a B MPUBEACHHBIX
peaxmusix: a) Fe** +1e = Fe?*; 6) Fe®* + 30H = Fe(OH)3

15. Paccuuraiite MOISIpHYIO Maccy sKBUBajeHTa Mmetaiwia, eciu 0,029 r ero BBITECHSIOT U3
kucnotsl 30 M Bostopoaa (H.y.).

MO)IyJIb 2. TepMD}IHHaMHKa U KHHETUKA XUMHYECCKHUX IpoHeccoB

H3y4uB JaHHBIA MOAYJIb, CTYACHT JOJIKEH:

UMETh Mpe/ICTaBIeHUEe 00 IHEPreTHYECKUX U3MEHEHUAX B CUCTEMaX, B KOTOPBIX MPOUCXOAUT
B3aMMOJICIICTBHE MEXAY BELIECTBAMH; CKOPOCTH XHMHYECKHMX peakuuid U MeTojax ee
pEryInupOBaHMUSL.

3HATh:

TepMOIMHAMHUYECKUe (PYHKIIMHN COCTOSIHUSA, CIOco0 U3 pacueTa (3akoH ['ecca u ero ciencrue);
BIIMSIHUE TEMIEPATypbl Ha BO3MOKHOCTb IMPOTEKAHUS PEAKIMM B 3aBUCUMOCTH OT YHCIEHHBIX
3HAYEHUI SHTAJIBIIUUA U SHTPOIIUH PEAKIINH;

BJIMSTHUE HA CKOPOCTh XUMUYECKOM peakiuy KOHIIEHTPAIUH (3aKOH JEHCTBYIOLIHUX Macc);

BIIMSIHME HAa CKOPOCTh peakiuu Temmneparypsl (mpasuio Baut-I'odda u ypaBHenue Appenuyca);
BIIMSIHME Ha CKOPOCTh PEAKIUU KaTaau3aToOpOB;

XUMHUYECKOE PaBHOBECHE U CIIOCOOBI ero cMmerienus (mpunnu Jle [larense)

YMeTh:
ONpEeAENSTh BO3MOXKHOCTD MPOTEKAHUS PEAKINN;
PEryIMpOBATh CKOPOCTh XMMUYECKOM pEaKIUu.

MeToanyeckue peKOMEHAALMH 110 H3YYEHHI0 MOTYJIA

[Tpu ocBOeHMM MOTYIISI HEOOXOAMMO:
U3Y4YUTh Yy4YeOHBIH MaTepuall 1O COOTBETCTBYIOLIEMY MOJYNIIO JUCIUIUIMHBI, HUCHOJIb3Ys
JEKIIMOHHBIN MaTepHall U JIUTEPATYPY IO TaHHON TEMATHUKE;



AKIIEHTUPOBATh BHUMAHKE Ha: SHTAIBIMHA 00pa30BaHMsI, CTOPAHHS U PEAKIINH; SHTPOIIUU BEIIECTBA

U peakuuu; sHeprun ['n60ca; KUHETUUECKUX YpaBHEHHSX ISl TOMO- U T€TEpPOreHHBIX pPEaKlUid;

SHEPrUM AaKTUBALMK; OCOOCHHOCTSAX MPOTEKAHHMS TETEPOTr€HHBIX IMPOILIECCOB; XHUMHUYECKOM

pPaBHOBECHUHU U CIIOCOOAX €ro CMEUICHHUS.

OTBETUTH HA KOHTPOJbHBIE BOMPOCHI:

1. Ilpu coemunenuu 3,2 r xene3a c¢ kucinopogoMm Baienunochk 40 xJDx rterna. Paccuuraiite
SHTAJBINIO 00pa3oBanus okcua xeinesa (11).

2. PaccuuTaiiTe TEIIOTBOPHYIO CHOCOOHOCTH METaHA.

3. PaccunraiiTe KOMMUYECTBO TeILIa, KOTOPOE BBIAEIMTCA NpH cropannu 50 M° cMmecH, cocTosmeit
u3 50% kucnopona, 25% Bogopoaa u 25% yriaekuciioro rasa.

4. CpenaiiTe BBIBOJ O BO3MOXHOCTH CaMOIPOU3BOJIBHOIO MPOTEKAHUSI PEaKlMU B CTAaHAAPTHBIX

yCIIOBHSX, eci u3BecTHO, uto AH,C = - 293 xJIxk, AS,? = 27 JIx/K.

Paccuuraiite sutansnuto peakuun: 2NaOH 1) + H2SO400) = Na2SOusre) + 2H20 ).

6. Omnpenenute 3HAKM U3MEHEHUS YHTAIBIUU U SHTPOITUH VIS CIIEAYIOMIETO TEPMOJTUHAMUYIECKOTO
npouecca: 2Hor) + Oz = 2H20.

7. B Kakux cllydasX SHTJIbIHS CrOpaHUs MPOCTOTO BEIIECTBA paBHA SHTAJIBIIUUA OOpa3oBaHUSA
CJI0KHOTO?

8. Kak BwIpakaeTcss CKOpPOCTb XHUMHYECKOW pEAaKIHH [0 3aKOHY JEHCTBYIOIIMX MacCc B
TOMOT€HHBIX U T€TePOreHHBIX PeaKlusx?

9. Ompenenute OONUTUI U YACTHBIC MOPSIKA IO KOMIIOHEHTAM CJICIYIONICH XUMHYECKON PEaKITIH:
2C2Hg + 702 — 4CO2 + 6H20.

10. Bo CKOJBKO pa3 M3MEHHTCS CKOPOCTh PEaKIUU NPU M3MEHEHNH TeMmepaTypsl Ha 30°C, ecim y
=3,0?

11. Kak uzmeHHuTCs vyp razodasnoit peakuuu 2A + 3B = 2C npu yBenudeHUH JaBjieHus B 2 paza?

12. Tlouemy vyp peakuuu Na + H,O — otnmuaercs ot vyp peakiun Ca + H2O —?

13. Hanummre MaTemaTHueckoe BbIpaxeHue sl ckopocTtu mpsaMoil peakuuud CaOsy + CO2q) —
CaC03(TB).

14. VI3smeHeHue KakuX (PaKTOpOB BBI3OBET CMEIICHUE paBHOBecHs oOparumoi peakiuu N2 + 3H»
<> 2NHs; AH% = -92 /> B CTOPOHY NpsIMOH peakuun?

o

15. BbIUHCIMTE UCXOIHBIC KOHIIEHTPAIIUH BEIIECTB, €CJIH PABHOBECHBIE KOHIICHTPAI[MH M3BECTHBI:
2NO + Cl2 <> 2NOCI, [NO]=1,5 momns/1, [Cl2]=1 mons/1, [NOCI]=0,5 moms/11.

MO)IyJ'Ib 3. PaCTBopbl H IJICKTPOXUMHUYECCKHUE MMPOUECCHI

TeMbl JIEKITUHOHHOIO 3aHSATHSI
KonnurarusHele cBOMCTBA pacTBOPOB.

Tema NpaKTHYECKOr0 3aHATHUS:
HToroBast KOHTpoJIbHAs paboTa Mo Kypcy.

HN3y4uB JaHHBIIA MOAYJIb, CTYAEHT J0JI7KEeH:

UMETh MpPEJCTAaBICHHE O PacTBOPax; O Crnoco0ax BBIPAKEHUs KOHIIEHTPALUU PAaCTBOPOB;
CBOMCTBax pacTBOPOB; 00 OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUAX; 3IIEKTPOXUMHUUYECKHUX
[poleccax: ralbBaHUYECKUX, IEKTPOIN3a, KOPPO3HUH.

3HATb:
COCTaBHBIC YaCTH PaCTBOPOB;

KOJIMYECTBEHHOE BBIPAKEHUE COCTaBa PaCTBOPOB;
CBOICTBa paCTBOPOB HEAJIEKTPOIUTOB U 3JIEKTPOIUTOB;
HalpaBlieHuEe OOMEHHBIX MPOIIECCOB B PaCTBOPAX JIEKTPOIUTOB;



MCTOJbI YpaBHUBAHUS OKUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ (MCTOI[ QJICKTPOHHOT'O 6aJ1cha
1 TIOJTYPEaKITUi );

TaJIbBAHUYCCKHUEC ITPOLCCCHI U pa60Ty TaJJbBaHUYCCKHUX JJICMCHTOB,

AIIEKTPOJIN3 PACIIIIABOB M BOJAHBIX PACTBOPOB JIEKTPOJIUTOB;

3aKOHBI DJIEKTPOJIN3A;

BUJIbI KOPPO3HUU U MCXAHU3MBbI UX IIPOTCKAHUA,;

CIIOCOOBI 3alUThI MCTAJUIOB OT KOPPO3UH.

yMeTb:
IPOBOAMTH XMMUUECKHUM SKCIIEPUMEHT U aHAJIN3 ITOJIYYEHHBIX PE3YJIbTaTOB;
OIPEAEIATh KOHIIEHTPALIUIO PACTBOPOB;
OIPEEIATh CBOICTBA paCTBOPOB;
paccTaBiATh K03()(PUIMEHTHI B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIHIX;
COCTaBJIATh T'aJIbBAHUYECKHUE MPOLIECCHI, ONPEAENATH AIEKTPOABIKYIILYIO CHUITY IajbBaHUYECKUX
AJIEMEHTOB;
COCTaBJIATH IPOLECCHI AJIEKTPOJIN3a PACIIABOB U BOJHBIX PACTBOPOB AIEKTPOJIUTOB;
OIIpENIENATh KOJIMYECTBA 00pa3yIOIUXCs Ha IEKTPOJaxX BEIIECTB IIPH JIEKTPOIIU3E;
COCTaBJIATh MPOLECCHl XUMUYECKOM U ANEKTPOXUMUYECKON KOPPO3UH;
noa0UpaTh COCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HUH.

MeTtoauyeckue peKOMEHAALMHU 110 H3YYCHUI0 MOLYJIs
[Tpu ocBOeHNM MOTYIIsI HEOOXOMMO:
U3y4yUTh Yy4YeOHBIH MaTepual IO COOTBETCTBYIOLIEMY MOJYJII JUCHMIUIMHBI, HCIIOJIb3YS
JIEKLIIMOHHBIN MaTepuall U JINTEpaTypy MO JaHHON TEMATHKE;
AKLIEHTUPOBATh BHUMAHMUE HA: COCTaB PaCTBOPOB; CIIOCOOBI BHIPAYKEHUSI KOHLIEHTPALIUK PAaCTBOPOB;
AJIEKTPOJIUTBI U HEJJIEKTPOJIMTHI; CBOWCTBA HEDJEKTPOJIUTOB U  AJIEKTPOIMTOB; METOJbI
AJIEKTPOHHOI0 OanaHca W TOJIypeakiHi; raJbBaHMYECKHE NPOLECChl; paboTy TralbBaHUYECKUX
aneMeHToB; pacuerT DJIC; aHOIHBIE M KaTOAHBIE PEAKIMU IPH AJIEKTpoJin3e; 3akoHbl Dapajes;
TUIIBI 1 MEXAHU3MBbI Pa3InYHbIX BUAOB KOPPO3UHU; CIIOCOOBI 3aIUTHI METAJUIOB OT KOPPO3UH.
OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI:
1. KakoB Tum XxuMuyeckod cBs3M B dnekTponuTtax? Kakume 531I€KTpOIUTBHI  HA3bIBAIOT
noTeHIuanbHBIMUA? UcTHHHBIMA?
2. Hanmmute nuccormanuio a) cyabpuTa HaTpus u 0) TuapodocdaTa Kaius 1Mo MepBOi U BTOPOH
CTYIIEHSIM.
BrlIpa3uTe koHCTaHTY Auccouuanuu opTodochopHOi KUCIOTHI IO MEPBOM CTYIIEHH.
Omnpenenure crenenp aucconnannu 0,001 M pactBopa ykcycHOM KHCHOTHL, ecnu ee Kp =
1,74-10°.
5. Uro moka3biBaeT M30TOHMUYECKUH KodpduuueHT? Kakas cBs3b CyLIECTBYET MEXIY CTEHEHbIO
JUCCOLIMAIIMY 3JIEKTPOJIUTA U U30TOHUYECKUM KOAPPUIIHEHTOM?
6. Omnpenenute Temieparypsl kuneHus u 3amep3anus 0,01 m pactBopa cynbdara HaTpusi, eciu
CTENEHb AUCCOIMAIMU cocTaBigeT 54%.
7. UYro Ha3bIBaIOT MOHHBIM IPOM3BEAEHUEM BOIbI? UeMy OHO paBHO?
8. Ompenenute pH a) 0,1 M pactsopa KOH 1 6) 0,1 M pactopa NH4OH (K= 1,74-107).
9. OmpejenuTe pacTBOPUMOCTh THAPOKCHIA AMIOMHUHUSA, eciu ero [P = 5,7-107%2,
10. Paccuwnraiite ocMoTHyeckoe nasnenne 0,002 M pactBopa 6enzona npu temmepatype 17°C.
11. Hamumwre rujiponus3 cleayrolux cojei u onpenenuTe cpeay ux Boaubix pactBopoB: NaNOs,
ZnCl,, Na2S, CH3COONHa.
12. TlokaxuTte CTpOCHHE MHULEIJIBI MPU NMPHIMBAHUM HM30bITKA pacTBOpa THUAPOKCHIA HATpUS K
pacTBOpPY XJIOPUA IMHKA.

Hw



13.

14.

15.

16.

17.
18.
19.
20.

21.

22.

23.

24.

25.

26.
27.
28.

[Tokaxute CTpOCHHE MUIECIUIBI MPU TMPUIMBAHUM H30BITKA XJIOpUIA IIMHKA K PacTBOPHU
TUAPOKCUAA HATPHSL.

Kakyto cucremy Ha3bIBalOT AJIEKTPOXUMUYECKON?

CocraBbTe CXeMy ABYX raJIbBAHMYECKUX AJIEMEHTOB, B OJTHOM U3 KOTOPBIX KOOAJIBT CIIY>KUJ OBl
KaToJ/IOM, a B IPYroM — aHOAOM. Hanwiure ypaBHEHUS peakiuii, TPOUCXOISIINX MPU padoTe
9THUX JJIEMEHTOB.

["asibBaHUYECKUI 3JIEMEHT COCTOUT U3 XPOMOBOTO 3JIEKTpoja, morpyxennoro B 0,01 M pactBop
CrSO4, m craHgapTHOrO BOJOPOAHOrO 3JeKTpoja. Hamuimmre ypaBHEHHS 3JIEKTPOJHBIX
npoiiecco. Yemy paBHa ero 3.1.c.?

Kakum ypaBHeHHEM KOJIMUYECTBEHHO OMUCHIBAETCS AJIEKTPOIIN3?

Uto paccuuThIBaIOT C MOMOIII0 YpaBHeHus Hepucra?

CocTaBbTe cxeMy EKTPOIM3a BOJHOTO PACTBOPA XJIOPUAA HUKENS HA MHEPTHBIX 3JIEKTPOax.
CocraBbTe CXEeMbl 3JIEKTPOJIM3a BOJHOTO pacTBopa xiyopuaa sxeneza (ll), ecnam: a) anoxg
JKEJIE3HBIN; 0) aHO| YTOJIbHBIH.

PactBop comepxut monsl Zn?*, Ni?*, Fe**, Cu** B omuHaxoBoii KoHmeHTpanuu. B kakoii
MOCIIEAOBATEIHLHOCTH ATH METAJUIbl OYAYT BBLACNATHCSA MPH DJIEKTPOJIU3E, €CIU HaIpshKeHUe
JIOCTaTOYHO JIJIsl BBIACJICHHUS JIFOOOT0 MeTasa?

Brruncnute Maccy HUKeNs, BBIISIMBILErOCsS Ha KaToje MPHU MPOMYCKaHWU Toka cuiou 20 A
4yepe3 pacTBOp HUTpaTa HUKEJsE B TEYCHUH 22 4acoB.

[Ipu osnektponuse pactBopa conu onoBa (ll) macca karoma ysenmumnacer Ha 4 r. Uto
MIPOM3O0IILIO IPU 3TOM Ha OJIOBIHHOM aHOzE?

Paccuwnraiite 00beM KHCIOpPO/Ia, KOTOPBII MOXKET ObITh MOIYYEH IPU IIIEKTPOJIU3E TOKOM 5 A
B T€UCHUE 2 YaCOB, €CJIA BBIXOJI 10 TOKY cOoCTaBisieT 85%.

[Ipy mpoxokIeHuu 4Yepe3 pacTBOP COJHM TPEXBAJEHTHOrO MeTajia Toka cuioit 1,5 A B
teyeHun 30 MuH Ha Karoae Bbyaenuioch 0,18 r merama. Beluuciute MOJSPHYIO Maccy
MeTalljla U Pacxoj dJIEKTPOIHEPTyH, €clid U3BECTHO, YTO HaIpsDKEHHE B CeTH paBHO 6 B, a
BBIXO/I IO TOKY 72%.

Kakoii KOHTaKT sIBJIsIeTCS HanboJIee KOPPO3MOHHOONACHBIM JuIs Jkene3a: Fe/Cu, Fe/Sn, Fe/Ag?
B KOHTaKTe ¢ KakKUM W3 METAJJIOB MEJTb SIBJISICTCS AaHOJOM: XPOM, 30JI0TO, HUKEITb.

Hanummre 31eKTpoXuMHUYecKre mpoiecchl (AaHOIHBIN U KaTOJHBIN), MPOTEKAIOIINE B KOHTAKTE
Al/Cu B pacTBOpe XJIOpH1a HATPHSL.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
4 OIIK-4 Kontposnbnas padota Ne 1

[Ipomexyrounslie TecTbl Ne 1-14
Bormpocsr k 3auety Ne 1-50
Tecrossie 3ananus Ne 1-600

ITK-5 Otyet no nabopaTopHoit padote Nol

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUuaJibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KonTpoJjbHas padora

Tunossle npuMepsl 3a1aHui

Tema «MToroBasi KOHTpoJbLHAsA padoTa» (MpakTH4YecKoe 3aHsTHe 1)

Bapuanr 1
3aganue 1

[TpousBenute pacyeTsl IO YPaBHEHUIO peakluu (H.Y.):

7r 12T X, T y, 1

Znw) + HClp-p) = ZnCla-p) + Hag.
3aganue 2

Ornpenenute BO3MOKHOCTb BOCCTAHOBJICHUST OKCHA amroMuHus xpomoM 1ipu 800°C.
3ananue 3

Onpenenure >3HEPTUI0 aKTHUBAMHM peakiuu, ecau npu Ttemmeparype 40°C koHcTaHTa
ckopoctu peakiuu pasHa 0,05, a mpu 80°C — 1,2,
3aganue 4
Onpenenute Temneparypy 3amep3anust 10%-ro pacTBopa XJIopuaa KaabIUs.
3aganue 5
CocTtaBbTe ypaBHEHHUE pEaKIMM: IEpMaHTaHaT Kajus + Cyab(GUT HATpUs + cepHas KUCIOTa.
3amganue 6
CocTaBbTe CXeMy HHUKEIb-LIMHKOBOI'O TaJIbBAHUYECKOro ieMeHTa u ompenenute ero 2/C,
€CIM KOHIIEHTpAlMsi HMOHOB MeTauioB B pacTBope coctaBisier 0,01 wmonws/n. Hanmummre
AJIEKTPOAHbIE PEAKIIHH.
3aganue 7
Omnpenenute Bpemst dnekTpoin3a pactBopa xiopuaa mean (1) anst monyuenus 150 r menw,
€CJIM BBIXOJI TT0 TOKY cocTaBiisieT 92%, a cuna Toka — 12 A.
3aganue 8
B koHTakTe ¢ KakUM METaJUIOM: IIMHKOM, HHKEJIEeM, OJJOBOM — CKOPOCTb KOPpPO3UHU JKeje3a
Oyzner HauMeHbIIEeH?

Kpurepun onenkmn:
- 3a KaXJo0e BEpHO BBIMOTHEHHOE 3aanue — 0,5 Gana.

7.2.2. Or4er o J1a0OpaTOpPHOM padore

JladopaTopnasi padora Nel OnpeaesieHue MOJISIPHOIi MacChl JKBMBAJIeHTAa MeTaljia



I.Ie.]'l]:: OIMPCACIICHUC MOHHpHOﬁ MacCChbl 9KBUBAJICHTA MCTaJlJIa SKCIICPUMCHTAJILHBIM ITYTCM.
OmnbiT. OnpenesieHne MOJSIPHON Macchl JKBUBAJIEHTa MeTa/Lula MO0 00bEMY BoJ0OpoOaAa,

BBITCCHEHHOI'O U3 pacTBOpa KUCJ/IOTHI.

Omnpenenenue MpoOU3BOIUTCS C MOMOIIBIO pudopa (puc.l), cocrosiiero U3 U3IMEpUTEILHON

oropetku (1) Ha 25...50 My, nByxkoseHHOU npodupku OcTBanbia (2) U ypaBHUTEIBHON CKISHKA
nuu O6ropeTku (3).

1.

2.
3.

&

B omno u3 xonen mpoOupku OctBanpaa (2) MOMECTUTE HABECKY MeETaylia, MOITYYCHHYIO Y
nabopaHTa.

B npyroe koneno Ha 1/4 gacte ero 00b&ma HaelTe pacTBOpP COISHON KHUCIOTHI.

[TnotHo 3akpoiite npodbupky OcTBanbaa (2) npoOKOH 1 3aKpenuTe €€ B ITATUBE.

[TpoBepbTe MPUOOP HA TEPMETHYHOCTH, ISl YEro YPaBHHUTEIBHBIA cocya (3) MOJHUMHUTE HA
10...15 cM u 3akpenuTe B ATOM ToJIOKeHUU. Eciau nmpubop repMeTHdeH, TO ypOBEHb JKHIKOCTH
B HEM OCTaeTcs MOCTOSHHBIM. Ecnu mpubop HE repMeTuyeH, IpOBEphTe, MIOTHO JIU 3aKpPhITa
npobupka OctBasbaa (2) mpoOKoii.

Ycranosure 6ropetky (1) u cocya (3) Takum 06pa3om, 4TOOBI KUAKOCTh B HUX HAXOMIACh HA
0JIHOM ypoBHe. OTMEThTE MOJIOKEHHE YPOBHS KUIKOCTH (MeHuCKa) B O6ropetke (1) — V1.
OcTopoXHO TMMOBEpHUTE NPOOUPKY (2) Tak, 4YTOOBI KHUCJIOTAa TMEpelnyiach B KOJEHO, TJIE
HAXOJUTCSI METaJLL.

BropeTku ykperuistorcs B IITATHBE U 3aIOJHSIOTCS BOJOW. B MCXOAHOM COCTOSHUUM XKHUJIKOCTb B
cocynax 1 u 3 nomKHA HAXOQUTHCSA HA OJIHOM YPOBHE.

Pucynok 1. Cxema npubopa Ui onpeaesaeHnus MOJSPHOM Macchl SKBUBajJeHTa  MeTayuia: 1 —

10.
11.
12.

13.

U3MepuTeNbHas OropeTka, 2 — JABYXKOJIEHHas HpoOHpKa OctBanbna, 3 —

ypaBHHUTEIbHAs OrOpeTKa
[Tocne MONHOrO pacTBOPEHHUs METaula MPUBEIUTE IOJIOKEHHE XKUAKOCTH B Oroperke (1) u
cocyze (3) Kk OIHOMY YPOBHIO.
TouyHO OTMEThTE MOJIOKEHHE MEHMCKa kuakoctu B Oroperke (1) — Vo. Ompenenute o0bEM
BBIJICJIUBIIETOCS BOJIOPOJIA.
OTMeThTe MOKa3aHusl TEPMOMETPaA U OapoMeTpa.
PesynbTaThl 3amMepoB 3aHecuTe B Tabauiy 1.
JlaBneHre HACHIIIEHHOTO BOJISTHOTO Tapa BITUIIATE W3 TAOIUIBI 2 TP TEMITEPAType OMbITA.
[TpuBenute 06BEM BBIZEIMBIIETOCS BOJAOPO/Ia K HOPMAIbHBIM YCIOBUSIM (n.y. — P° =760
MM. pT. cT., T° =273 K):

Py, Vi, _ PaVk, o _ P Va,T°
T* Tt TRy

Paccuuraiite MOJIAPHYIO MACCY SKBUBAJICHTA MCTAaJlJia:




0 0
Myse VH2 . m _ mMeV3HZ
T \jo ! Ove 0
m3Me V3H2 VHZ

rjae V30H2 = 11200 mu1/mMOb — MOJISIPHBINA 00BEM 3KBUBAIICHTA BOJOpOA (H.Y.).

Tabmuna 1-Pe3ynbpTarhl SKCIIEpUMEHTA

HaumenoBanue O0o3HaueHue 3HayeHue En. usmepenus

Hasecka Meraina m r
YpoBeHb B OIOPETKE JI0 ONBITA V1 MJT
YpoBeHb B OIOPETKE MOCIIE OMbITA V> MJT
O0BeM BbIICTUBILIETOCS BOJIOPO/IA vV ", = Vo- Vi MII
Temmneparypa onbiTa t oC
TemnepaTypa onbiTa T=t+273 K
JlaBieHre HACBIIIEHHOT'O BOSHOTO Mapa h MM PT. CT.
AtmochepHoe naBiIeHNE P MM PT. CT.
[aBnenue Bogopoaa Py, =P- h MM PT. CT.

Tabmuna 2-J[aBneHne HACHIIIEHHOTO BOJISTHOTO mapa

Temneparypa, JlaBnenue Temneparypa, JlaBnenue
°C HACBIIIIEHHOTO °C HACBIIIIEHHOTO
BOJISIHOT'O T1apa, MM BOJSIHOTO T1apa, MM
pT. CT. pT. CT.

14 11,99 21 18,63

15 12,79 22 19,80

16 13,63 23 21,03

17 14,52 24 22,33

18 15,47 25 23,71

19 16,47 26 25,16

20 17,52 27 26,68

14. Tlo monsipHON Macce SKBHBAJICHTAa MeETalsla METOJOM MOoA0Opa BaJeHTHOCTEH, ONMpeaenuTe,
KaKoi MeTayls1 ObUIT UCIOJIb30BaH B OIBITE.
15. PaccuuraiiTe OTHOCUTENBHYIO OMIMOKY IKCIIEPUMEHTA!

A -+ mamwp - maah‘cn

m,

meop

-100%
16. Cnemnaiite BBIBOJ K padoTe.

Kpurepun onenkn:
- 4 Garia BBICTABIISIETCS CTYJCHTY, €CITM OTYET BBITIOJIHEH 0€3 3aMeYaHuii;
- 3 GayuTa BBICTABISIETCS CTY/ICHTY, €CIIM B OTUETE COJIepKATCsl HEOOIbIINe HeTOUETHI;
- 2 Oasia BBICTABIISETCS CTYACHTY, €CITU B OTYETE COJECPIKATCS OIMUOKU B pacueTax U B BHIBOJIC K
pabore;
- 1 Gas BeICTaBIISCTCS CTYJAEHTY, €CIIM B OTYETE COACPKATCS CYIIECTBEHHBIE OMIMOKH B pacueTax u
B BBIBOJIE K paboTe;
- 0 6asIoB BBICTABIISIETCS CTYACHTY, €CITU JIabopaTopHas paboTa HE BBIITOJIHEHA

7.2.3. TunoBbie 3aganus npoMe:xyTouyHoro recruposanusa CJAO Pocaucranr

Kpurepum ouenku:



[IpomexxyTouHblii TecT Mo Teme coctouT u3 6 BompocoB (1 Bompoc — 0,5 Gamna).
MaxkcumanbHOE KOJIMYECTBO OaJIoB — 3

HpOMe)KyTO‘lHLIe TecThl 110 Teme 1:

3aganue Nel
YKaxxute psi, CoAEpIKAIUA TOJTHKO OCHOBHBIC OKCHJIBI

Bbl6CpI/lTC OHH U3 4 BAPUAHTOB OTBCTA:

1) NiO, SOz, CuO
2) N0, NO, CaO
3) Na20, BaO, CuO
4) CrOs, K20, CrO

Saganue No2
Cpe;u/l YKaSaHHLIX BCIICCTB HpOCTI)IMI/I ABIIAKOTCA

Br16epute oauH U3 4 BapuaHTOB OTBETA!

1) COy, 0y, CO

2) Oz, C, H2

3) C, Ca0, Hx02
4) SO,, Oz, H20

3ananue Ne3
O6bem 10 moneit a3ota u 00beM 10 mMorneii kucnopoaa (H.y.)

BriObepute onuH U3 4 BapuaHTOB OTBETA:!

1) OJMHAKOB U cOCTaBiseT 22,4 1
2) pasHbIi

3) HEIb3sl CPABHUBATH

4) OJIMHAKOB Y COCTaBIAET 224 11

[Tonubiit  cOopHHK TecToB 1O Kypcy «OOmas M HeopraHudyeckas XuMmus 1» —
https://edu.rosdistant.ru/course/view.php?id=224



7.3. OueHo4YHbIe cpeacTBAa 1Jsl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
AUCHMILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 4

Ne n/m Bonpocsl k 3auery

1 OCHOBHBIE IIOHATHUS] XUMHMHU: aTOM, HOH, MOJIEKYJIa, JJIEMEHT, BEILIECTBO

2 CHMBOJIBI XUMUYECKHX 3JIEMEHTOB

3 Mosib - KaK eIMHUIA U3MEPEHUs KOJIMYECTBA BEIIeCTBA

4 3aKOH COXpaHEHHMsS MAacChl, TIOCTOSHCTBA cOcCTaBa. [IprMeHeHHe ero B XWMHYECKUX
pacuerax

3) 3aKOH ITOCTOSIHCTBA cocTaBa. lIpuMeHeHue ero B XUMHYECKUX pacueTax

6 I'a30BbIi 3aKOH KPATHBIX OTHOIIEHWI W IPUMEHEHHE €r0 B TEXHHYECKUX pacyeTax

7 ["a30BbIii 3aKOH ABOraJpo ¥ NPUMEHEHHE ero B TEXHUYECKUX pacyeTax

8 I'a30BbI1i1 3ak0H MeHeneeBa-KnainepoHa U IpUMEHEHHE €ro0 B TEXHUYECKHUX pacdeTax

9 XUMHUYECKUH KBUBAJICHT IPOCTHIX U CIOXKHBIX BEIIECTB

10 MouisipHas Mmacca U MOJIIpHBIA 00BEM SKBUBAJIEHTA

11 3aKOH YKBUBAJICHTOB

12 [Tonsitue 06 sHTanbIMU. [IepBBIi 3aKOH TEPMOJIUHAMHKH.

13 OHTanbnus 00pa3oBaHus BELIECTBA

14 DOHTaIBIUS peakunu. 3akoH ['ecca

15 OHTaJIbIMs CTOPAHUS U TEIJIOTBOPHASI CIOCOOHOCTh TOILIIUB

16 OHTponus - Kak TepMOJUHAMUYECKas (QYHKLUS COCTOSTHUS CUCTeMBl. Pacuer sHTponuu
peaxkun

17 Hanpasnennocts xumuueckux peakiuii. Jueprus ['mb6ca

18 CKOpOCTh XMMHYECKHX peakiinii.  OMOTreHHbIE U TeTepOreHHBIE MPOIIECCHI

19 3akoH JeicTByronux Macc. KoHCTaHTa CKOPOCTH peakiuu

20 3aBUCUMOCTh CKOPOCTH OT TeMmmepaTypbl. TemmnepaTypHblil ko3¢ ¢uinuent. [IpaBuio
Bant-T'odda

21 VYpaBHeHue AppeHuyca. 3aBUCUMOCTh KOHCTAHTBI CKOPOCTH OT TeMmmepaTypbl. Pacuer
DHEPTUU aKTHBAIIUU

22 3aBHCUMOCTh CKOPOCTH PEAKIIMH OT NapLUUaAIbHOIO AABJICHUS

23 Xumunueckoe paBHoBecre. KoHcTaHTa paBHOBECHS.

24 Cwmemenue xummuueckoro papHoBecus. [lpuniun Jle-Illatense

25 PactBopbl. CriocoOb! BbIpaKeHHsI KOHIIEHTPAIUKA PAaCTBOPOB

26 Mexanusm pactBopeHus. TepMoiMHaMuKa pacTBOPEHUSI.

27 KonnuratuBHble cBoiicTBa pacTBOpOB: 3akoHbI Paynst u Bant-T'odda

28 VcTrHHBIE W TOTEHIHAIBHBIE 3JEKTPONUTHL. Jlucconmanusl 3IeKTPOJIUTOB (KHCIOT,
OCHOBaHMUH, coseit). KoHcTanTa quccolManny MOTEeHIUAIBHBIX 3JIEKTPOJIUTOB

29 3akoH paz6asienus OcrBanbaa. MzoTonndecknii ko3 HuImet.

30 3akons! Payns u Bant-I'odda ams pacTBOpoB 251€KTpOIUTOB

31 Huccomnmarnus Boasl. Bomopoaasiii mokazarens (pH)

32 [TponsBeieHre pacTBOPHMOCTH.

33 OOMeHHbBIE peakIIii B pacTBOPaX JIEKTPOIUTOB

34 I'uapomms. pH BOgHBIX pacTBOPOB coJIeit

35 Jucnepcubie cucteMbl. KostonaHbeie pacTBOpHI

36 [TonydyeHne KOJUTOMIHBIX paCTBOPOB

37 CBoiicTBa KOJIJIOWIAHBIX PACTBOPOB

38 DJIEKTPOXUMUYECKHE CUCTEMBI




39 DNIeKTPOAHBIA MOTEHITHA.

40 YpasHenne HepHcra. CtaHgapTHBIN 31€KTPOAHBIN NOTEHIMAI

41 XUMHUYECKUE UCTOYHUKHU TOKa. ["anpBannyeckuit anemenTt. [Ipuniun u pacuer 9J1C

42 DJEKTpoan3 paciaaBoB. PacTBOpUMBII aHOL

43 DJeKTpoJu3 BOJHBIX pacTBOpoB. KaToiHble M aHOIHBIE IPOLIECCHI

44 3axonsl Dapanes.

45 IIpuMeHeHne 31eKTPoIIn3a B IPOMBIIUIEHHOCTH

16 Koppo3zus 'METAJlIoB U CIUIABOB. [Tprunnbl koppo3uu. Tunsl U BUABI KOPPO3UOHHBIX
NOpaXKEHUH

47 Xumuueckass Koppo3us MeTasioB. ['a3oBas Koppo3us. XapaKTepUCTHKAa OKCHIHBIX
IJIEHOK

OnekTpoxumuueckas kopposusa. Koppos3uss Ha KoHTakTe AByX MeramioB. OlleHka
CKOPOCTH KOPPO3HOHHBIX IPOIIECCOB.

48

49 Bnusinue paznuysbix pakTOpOB Ha ANEKTPOXUMUYECKYIO KOPPOZHIO

MCTO[[BI 3alllUTBl MCTAJJIOB OT KOPPO3HUH. Meraminueckue M HEMETaIUIMYSCKHE

50
nokpbITUs. [IporekTopHas u karogHas 3amuTa. IHruOUTOpsl KOPPO3UN
7.3.2. Kputepuu u HOPMbI OLlEHKH
®opma
NMPoBeIeHUs
Cemectp . Kpurtepun u HOpMbI OLIEHKH
NMPOMEKYTOYHOM
arTecTalnu
4 3auer (1o Tekymuii peuTUHT COCTAaBIIAET
«3a4YTCHO»
HAKOIUTEIIEHOMY 40-100 6anoB
E€UTUHT Tekymuii pedTuHr cocrapisieT 0-
P y) «HE 3a4TEHO» YU p
39 6amnoB




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTeibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAY4YHOM

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeToauYecKoe mocooue,
IPAKTHKYM, 1p.) HaumeHoBaHue
P ’ IBC
1 | H.C. AxmeroB OOmiast 1 HeOpraHUYECKask XUMHUSI: YICOHHK Y4eOHuk 2020 3bC
/ H. C. AxmeroB. — 11-e u3na., crep. —
Cankr-IlerepOypr: Jlans, 2020. — 744 ¢c. —
ISBN 978-5-8114-4698-8.
2 | H. B. KopoBuH [u ap.]; mox | O0mas xumusi. [ DIEKTpOHHBINH pecypc]: Y4eOHoe mocodue 2017 ObC
pen. H. B. Koposuna, H. B. | Teopus u 3agauu: yue6. nocodue / H. B.
Kynemosa. KopoguH [u ap.]; mon pen. H. B. KopoBuna,
H. B. Kynemosa. - U3a. 2-e, crep. - CaHkT-
[lerepOypr: Jlansp, 2017. - 492 c.: ui. -
(YueOnuku nms By30B. CrienuaibHas
muteparypa). - ISBN 978-5-8114-1736-0.
3 | JI. H. baunos [u ap.]; nox Xumust [DneKTpoHHBIH pecypc]: y4ueb. s VY4ebHuk 2016 9bC
Hay4. pex. U. JI. By30B / JI. H. biuHoB [u 1p.]; mox Hayy.
Ilepdunosoii, T. B. pen. 1. JI. Ilepdunosoit, T. B. CokonoBoii. -
CoKOI0BOA. Cankr-IlerepOypr: Jlans, 2016. - 272 c.: u.
- (YueOHuku ais By30B. CnenMasibHas
muteparypa). - ISBN 978-5-8114-2038-4
8.2. lonosiHMTE/ILHAS JIMTEPATYPaA
Tun (yueOHuK, yyeOHOE KOHH%CTEO B
HAYYHOI
Ne nocooue, yueOHoO-
ABTOpPBI, COCTABUTEJIH 3arsiiaBue (3aroJi0BoK) I'ox u3panus ondamorexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanue

NPAKTHKYM, AP.)

IBC




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAYYHOU
Ne nocooue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MeTOoN4YecKoe mocodue,
HaunmeHoBanue
NPAaKTHKYM, JP.) 3EC
1 | JIL. . bop3oBa OcHOBBI  00mIeH XUMHUHU [DJIEKTPOHHBII Y4eOHoe mocodue 2014 OBC
pecypc]: yue6. mocoomue / JI.JI. Bop3osa,
H.IO. Yepnukona, B.B. fxymeB. - CaHKT-
[lerepOypr: Jlans, 2014. - 469 c.: un. -
(YueOnukn gns By3oB. CrnenmanbHas
mutepatypa). - ISBN 978-5-8114-1608-0.
2 | H. @. Crach Pemenue 3amay  mo  o0me  XUMHUHU 2016 9BC

[DnexkTpoHHBIi pecypc]: yueb. mocobue / H.
®. Cracp, A. B. Kopmynos. - Uszn. 3-e,
ctep. - Cankt-IlerepOypr: Jlanb, 2016. - 168
c. wi - (YueOHMKM 18  BY30B.
Crneuunanbnast nureparypa). - ISBN 978-5-
8114-2274-6.

YyeOHOEe 1mocodue




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M HMH(POPMAIMOHHBIX CHPABOYHBIX
cucTemM
byTtnepoBckue cooOmeHus [ DIeKTpOHHBIN pecypc]| : MHOTOIIpeAMET. Hay4. )KypH. / OO0
«IHHOBAIIMOHHO-U3AAaTENIbCKUN oM «BbyTiepoBckoe Hacieaue»y. — IIEKTPOH. KypHAIL. —
Kazanb : OO0 «MHHOBAaLIMOHHO-U3/IaTENIbCKUM 10M «byTiepoBckoe Haciaeaue»», 1999- .
Pexxum noctyna k xkypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

XuUMUS B UHTEpECAaX YCTOMYMBOIO pa3BUTHS [ DJIEKTPOHHBIN pecypc] : MeKIyHap. Hay.
xKypH. / Cubupckoe otaeneaue PAH. — DnekTpoHn. xxypHair. — HoBocubupck :
MznarensctBo CO PAH, 1999- . PexxuMm noctyma K KypH.

http://www.sibran.ru/journals/Hviur/

8.4. [lepeueHb MPOrPaMMHOIo0 o0ecneyeHu st

Ne Haumenosanue IO PexBU3UTEI IlOI“OB?pa
n/n (mara, HOMep, CPOK ACHCTBHUA)
1 | Windows Horosop Ne 690 ot 19.05.2015r., cpok
JIeICTBUS - OECCPOUHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok

nemctBus - 6eccpouno; Jlorosop Ne 727 ot
20.07.2016r., cpok ACHCTBUS - OECCPOTHO

8.5. Onucanne MaTepHaJbHO-TEXHUYECKO

06pa3OBaTean0r0 nmpouecca mo TMCUIJIMHE

0a3pl, HeOOXOAUMOM /ISl OCYLIECTBJICHHUS

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIadopaTopHuii, MACTEPCKUX H

Ne Ap. 00bEKTOB /IJIsl IPOBEAeHUSI
/N | NPaKTHYeCKHUX U JIa0OPaTOPHBIX 3aHATHH, Tepeuens, ocnosHoro ogopyrosanus
NoMeleHuil AJIsl CaMOCTOSITeIbHOM
padoThl 06yuaronmxcsi (HoMep ayIUTOPHH)
Aynutopus BeO KOH(epeHIIHiA. DKpaH TEJIEBU3HOHHBI, IUPMBI,
VyebHas  ayquropus  JUld  TIPOBEIEHUS | MPOKEKTOP Ha IITaTHBE. CTON
3aHATUM ~ JIEKIMOHHOTO  TUNa.  Y4eOHas | mpernojaBaTelbCKui, CTYJIbsI
ayIuTOpHUsA  JJs  TPOBENEHHMA  3aHATHH | MperojaBaTebCKue. Tpancnapanrt-
CEMHMHAPCKOIo TUIIA. YueOHas ayIuTOpHs ISl | MepeTSHKKa, CHCTEMHBIN OJIOK.
1 KYpPCOBOTO TPOEKTUPOBAHUS (BBITIOJHEHUS
KYpCOBBbIX paboT). YueOHas ayautopus is
MPOBEACHUS TPYNIOBBIX U MHAMBUIYATbHBIX
KOHCyNbTallMii YueOHas ayauTopus JUis
MPOBEACHUS 3aHATUN TEKYIIEro KOHTPOJS U
npomexytounoii arrecrarmu (YJIK-807)
[Tomemenue mns camocTosITeNbHOW PadboThl | CTOMBI YYEHUYECKHE, CTYJIbS
2 | crynmenros (I'-401) yuenndeckue, [IK ¢ BbIxogoM B ceTb

WNHuTteprer



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/

