MMHUCTEPCTBO HAYKHU U BBICIHIEI'O OBPA30BAHNM S POCCUMCKOM ®EJEPAITN
denepanbHOE TOCYAapCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHHE
BBICIIETO 00pa30BaHUs
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PacnpenesieHne 4acoB TUCHMIIMHBI M0 ceMeCTPam
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DopmMa KOHTPOJIA 3a4eT Hroro
Buj zanaruii
Jlexuu 30 30
Jlaboparopnbie 12 12
[IpakTrueckue 18 18
PykoBonicTBO: KypcoBbie paboTh! (poekTsi) / PI'P
[IpoMexxyTouHas arTecTanus 0,25 0,25
KonraktHas pabora 60,25 60,25
CamocrosiTenpHas pabora 83,75 83,75
KoHTpoib
Hroro 144 144
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HarpaBJIeHUs OATOTOBKU
08.03.01 CtpoutensbcTBO

Cpok aeiicTBus pado4eii nporpaMMbl JMCUMILTAHBI 10 «31» aBrycra 2024 r.

COI'NTACOBAHO

PykoBoauTenb 11eHTpa MHKEHEPHOTO 000PYA0BAHUS

« _» 20 T. HN.A. JIymkua
(noonucw) (U.0. Damunus)
VTBEPXJIEHO

Ha 3acemanuu neHTpa MEIMIIMHCKON XUMUU

(mpotoko:n 3acenanus Ne 2 ot «2» centsiops 2019 .).



1. esab ocBOeHUS JUCHMIIIIHMHBI

Llenb OCBOEHHS IUCHUILIMHBI — C(OPMHUPOBATH CUCTEMY XUMHYECKUX 3HAHWUN (TIOHSATHIA,
3aKOHOB, (DaKTOB, XMMHYECKOIO $3bIKa) KAaK KOMIIOHEHTa €CTECTBEHHOHAYUYHBIX 3HaHMH 00
OKpY’)KalOIlleM MHpEe M €ro 3akoHax, a Takke c()OopMUPOBaTH COBPEMEHHOE IPEACTaBICHUE O
BELIECTBAX, UX CTPYKTYpPE, CBOMCTBAX U B3aHMHBIX IIPEBPALICHUSIX.

2. Mecto nucuumiauHbl B cTpykrype OITIOIT BO

JIuCiunIuHbl M TPaKTUKH, HAa OCBOCHUHM KOTOPBIX Oas3upyercs JaHHas JUCIUTLINHA!
«BrIcIIag MaTeMaTUKa).

JIMCUMIUTMHBI U TIPAKTHKY, JUIsI KOTOPBIX OCBOCHUE JAHHOW JUCUUILUIMHBI HEOOXOAMMO KaK
npenuiectyromiee: «CTpoUTeNnbHbIE MaTepPHAIIbD», « Te€XHONIOrHsI KOHCTPYKIIMOHHBIX MaTepUAIOB.

3. [lnanupyemble pe3yJibTaThl 00y4eHH s

®opmupyeMbie U
KOHTPOJINpYeMble
KOMIeTeHIHH
(KOJl 1 HANMEHOBAHUE)

NHauKaTopbl 10CTHKEHUS
KOMIIETEeHII Ui
(K01 1 HAUMEHOBAHUE)

IlnannpyemMble pe3yabTaThl
o0y4eHust

OIIK-1 CnocobeHn pemath
3aauu NpoQeccuoHaIbHON
JEATENLHOCTH Ha OCHOBE
UCIIOJIb30BAHUS
TEOPETHYECKHUX U
MPAKTUYECKUX OCHOB
€CTECTBEHHBIX M TEXHHUYECKUX
HayK, a TaK)Ke
MaTEeMaTH4eCcKOoro anmapaTa

OIIK-1.1. BeisiBnenue u
KJaccupukanus GU3NIECKuX
U XMMHYECKUX MTPOLECCOB,
IPOTEKAIOIMX Ha 0OBEKTE
npodeCcCHOHATbHON
NeSITETbHOCTH.

3HaTh: KJIacCU(PUKAITUIO
XUMHYECKHUX TPOIECCOB,
MPOTEKAIOIINX Ha O0BEKTE
npodeccroHanbHOM
NeSITeNIbHOCTH

YMeTh: onpeaearTs Npuposy
XUMHUYECKHUX TPOIECCOB,
MPOTEKAIOIINX HAa 00bEKTEe
npo¢eCcCuOHATBHON

NS TeNbHOCTH

Bnaners: MmeTomamu
ornpeaeneHus Kiaccuuramm
XUMHUYECKHUX TPOIECCOB,
MPOTEKAIOIINX Ha 00bEKTEe
npo¢eCcCuOHATBHON
JeSTeNbHOCTH

OIIK-1.3. Onpenenenue
XapaKTEPUCTUK XUMUUYECKOTO
npoiiecca (sSBJICHUs,
XapaKkTEepHOTO JIs1 0ObEKTOB
npohecCHOHATBLHOM
JesATeTLHOCTH ), Ha OCHOBE
3KCH€pI/IMeHTaJIBHBIX
HICCIIEJOBAHUMN.

3HaTh: METO/BI IPOBEACHHUS
HKCIEPUMEHTAIBHBIX
HCCIIeIOBAaHUM 1 00paboTKH
MOJTyYEHHBIX PE3yJIbTaTOB
YMeThb: NPUMEHATh
TEOPETUYECKHE 3HAHUS JUIS
IIPOBEJICHUS IKCIIEPUMEHTA U
00pabOTKH €ro pe3ysbTaToB
Bnaners: MeTomamMu
MIOCTAHOBKH SKCIIEPUMEHTA U
aHaIM3a MOJIy4YEeHHOMN
nHpopmarun




®opmupyeMbie U
KOHTPOJINpYyeMble
KOMIIETeHI[HH
(KO M1 HANMECHOBAHUE)

NHaukaTopsl 10CTHAKEHHUS
KOMITeTeHIM
(KOJl ¥ HANMEHOBAHUE)

IlnannpyemMble pe3yabTaThl
o0y4eHust

OIIK-1.5. Beibop 6a30BbIX
(1)I/I3I/I‘-I€CKI/IX U XUMHNYCCKUX
3aKOHOB JIsI PEIICHUS 3a1a4
npodecCHoHATBLHOMI
NEeSITETTHHOCTH.

3HaTh: OCHOBHBIC OHATHS U
3aKOHEI XUMHH, OCHOBHEIC
3aKOHBI B3aUMOCBSI3U MEXKITY
CTPOCHUEM U XUMUYECKUMHU
CBOMCTBAaMHM BEIIECTB;
OCHOBHBIE€ 3aKOHOMEPHOCTH,
CONPOBOXKIAIOIINE
B3aHMOJICHCTBHUS BEIIECTB
YMeTh: NPUMEHSATh OCHOBHBIE
IOHSTHS Y 3aKOHBI XMMHH,
OCHOBHBIE 3aKOHBI
B3aUMOCBS3U MEXKIY
CTPOCHUEM U XUMUYECKUMU
CBOIMCTBaMHM BEIIIECTB;
OCHOBHBIE 3aKOHOMEPHOCTH,
COMPOBOXKAAIOIITNE
B3aMMO/ICHCTBUS BEIICCTB JIJIS
penieHus 3aia4y
npodecCuoHATBHOU
JeSITEIbHOCTHU

Bnaners: MeTonukoun
MIPOBEACHUS PACUETOB C
HUCII0JIb30BaHNEM OCHOBHBIX
IMOHSATHI 1 3aKOHOB XHMHUH,
OCHOBHBIX 3aKOHOB
B3aUMOCBS3U MEXIY
CTPOCHUEM U XUMUYECKUMU
CBOMCTBaMHM BEIIICCTB;
OCHOBHBIX 3aKOHOMEPHOCTEH,
COMPOBOKAAOLTUX
B3aMMO/ICHCTBUS BEIICCTB JIJIS
pelIeHus 3a1a4
npodeccroHanbHOM
JIeSITeIbHOCTH

OIIK-1.8. O6paboTka
pacyeTHbIX U
SKCHICPUMCHTAIIbHBIX
JIAHHBIX BEPOSITHOCTHO
CTaTUCTUYCCKUMU MECTOdaMMU.

3HaTh: BEPOSITHOCTHO
CTaTUCTHUUYECKUE METO/bI
00pabOTKH PaCUETHBIX U
HKCHEPUMEHTAIBHBIX
TaHHBIX

YMeThb: MpoBOAUTH 0OPabOTKY
MOJTyYCHHBIX B pe3yabTare
UCCIIEIOBAaHMSI PACUETHBIX U
HKCIEPUMEHTATBHBIX
JAHHBIX BEPOSITHOCTHO
CTaTUCTHYECKUMH METOJJaMH




®opmupyeMbie U
KOHTPOJINpYyeMble
KOMIIETeHI[HH
(KO M1 HANMECHOBAHUE)

NHaukaTopsl 10CTHAKEHHUS
KOMITeTeHIM
(KOJl ¥ HANMEHOBAHUE)

IlnannpyemMble pe3yabTaThl
o0y4eHust

Bnaners: MeTonukoun
00paboTKa pacueTHBIX U
AKCTICPUMEHTATbHBIX
JAaHHBIX BepO}ITHOCTHO
CTaTHCTHYECKUMM METOIaMHU

OIIK-1.10. Ouenka
BO3JICHCTBUS TEXHOTCHHBIX
(axTOpPOB Ha COCTOSTHHE
OKPYKAaIOIEe Cpeabl.

3HaTh: CIOCOOBI OIICHKH
BO3JICHCTBUS TEXHOTEHHBIX
(haKTOpOB HA COCTOSIHHE
OKpY>KaloIleu cpeibl
YMeTb: IpOBOAUTH
UCCIIEIOBaHUS JIJIS1 OLIEHKH
BO3JICHCTBUS TEXHOTEHHBIX
(hakTOpOB Ha COCTOSIHHE
OKpY>Karollen cpeibl
Brnagers: MeTogaMu OlleHKH
BO3JICHCTBUS TEXHOTEHHBIX
(hakTOpOB HA COCTOSIHHE
OKpY>Karollen CpeJibl




4. CTpyKTYypa M coaeprKaHue TUCHUIINHbI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Mopyas (pa3aen) yueOHoi Ha"MeHOBaH?e TEM 3aHITHH CemecTp Obnem, Bbanabl | UHTEepakTHB, 4. (HAMMEHOBaHHUE
(yueOHOM padoThI) q.
padoThI OLICHOYHOI'0
cpeacTBa)
Monyib 1. Cpl Tema 1. OCHOBHBIE TOHATHS U 3aKOHBI 4 10 3 - [ [poMeKyTOUHBII
CtpoeHue u XAMUHU recT Nel
cBoricTBa BemecTsa |Jlek! XHWMHUYECKUN HKBUBAJIECHT 4 2 - -
JlaGl) Omnpenenenne MoJIIpHONW Macchl 4 2 4 - OTtuer 1o
SKBUBAJIEHTA METaJlIA nmabopaTopHOit
padote Ne 1
Cp2 Tema 2. OCHOBHBIE KJIACCHI 4 6 3 - IIpomexyTOUHBIN
HEOPraHUYECKUX BEIIECTB recT No2
Cp3 Tema 3. Ctpoenue aToma. 4 10 3 - [ [poMeKyTOUHBII
[Iepuonnueckas cucrema J[.1. rect Ne3
Cp4 Tema 4. Xumnueckas CBs3b. 4 10 3 - [IpomexyTOUHBIN
[TpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJ rect No4
Cp5s Tema 5. @a30BbIe COCTOSIHUS BELIECTB. 4 6 3 - IIpomexyTOUHBIN
MexMOoNeKyIapHbIE B3aUMOACHCTBUS TecT Ne5
Monyib 2. JIex2 TepMoguHaMrKa XUMUYECKHUX 4 2 - -
TepMmonuHamMuKa u MPOLIECCOB: BUbI CUCTEM, MTApaMETPhI
KUHETHUKA u QyHKIMH cOoCcTOsTHUA. 3aKoH [ ecca
XUMHYECKHUX Cpb6 Tema 6. TepmoauHaMuKa XUMHUYECKHUX 4 10 3 - IIpomexyTOUHBIN
[IPOLIECCOB peakiui recT Neb
Cp7 Tema 7. Kunetnka XuMHYECKUX 4 12 3 - IIpomexyTOUHBIN
peakiuii. XuMU4YECKOE paBHOBECHE recT No7
Monyns 3. Cp8 Tema 8. PactBopsl. CriocoOsbI 4 6 3 - [IpomexxyTOUHBIH
PacTBOpBI U BBIPAXKEHUS KOHIICHTPAIMX PACTBOPOB. recT No§
HIIEKTPOXUMUYECKHE XUMHUYECKUE PAaBHOBECHUS B paCTBOpax
[IPOLICCCHI Cp9 Tema 9. PacTBOpbI HEANEKTPOIUTOB U 4 12 3 - IIpoMexyTOUHBIN
3JIEKTPOJIUTOB TecT Ne9




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Mopyas (pa3aen) yueOHoi Ha"MeHOBaH?e TEM 3aHITHH Cemectp Obnem, Bbanabl | UHTEepakTHB, 4.| (HAMMEHOBaHHUE
(yueOHoOM padoThI) q.
padoThI OLICHOYHOI'0
cpeacTBa)
Jlex3 KonnmuraruBHele CBOMCTBA paCTBOPOB 4 2 - -
Cpl0 Tema 10. KomionaHsie pacTBOpbI 4 6 3 - [ [poMeKyTOUHBII
rect NelQ
Cpll Tema 11. OxucnurenbHo- 4 10 3 - [ [poMeKyTOUHBII
BOCCTAHOBUTEIIbHBIEC PEAKIIUU. Tect Nell
DIEKTPOXUMUS: OCHOBHBIE MTOHSATHUS
Cpl2 Tema 12. Bo3HUKHOBEHHE 4 10 3 - IIpomexyTOUHBIN
9JICKTPOJHOTO MOTEHIIHAA. TecT Nel2
Cpl3 Tema 13. DnekTponn3 pacmiiaBoB U 4 10 3 - [ [poMeKyTOUHBII
BOJIHBIX PAaCTBOPOB rect Nel3
Cpl4 Tema 14. Koppo3sus meTamios. 4 12 3 - [IpomexxyTOUHBIH
CriocoO0bI 3aIUTHl METAJLIOB OT tect Nel4
Ip1 O06006mEHHas KOHTPOJIbHAS paboTa 1Mo 4 2 4 - KonTpomnbHas pabota)
Kypcy Nel
KonTposs [ToaroroBka K 3a4ety 4 3,75 - - Bomnpocs! k 3auety
No 1-50
ITA [TpomexxyTouHas arrecrarus (3a4eT) 4 0,25 - - Bormpocsr k 3auety
No 1-50
™ Hrorosoe TectupoBanue 4 2 50 - TectoBbie BOPOCHI
Ne1-600
Hroro: 144 100

Cxema pacuera uroroporo 6amiaa «(Cymma + T)» - cymma 0ayuioB 1o BceM yuyeOHBIM MEPONPUSITHSIM, MIPETYCMOTPEHHBIM B Kypce + cCyMMa
0aJIOB MO BCEM MTPOMEKYTOYHBIM T€CTaM IO KypCy.



5. O6pa3oBare/ibHbIE TEXHOJIOTHH
[lpn peanu3anuy JUCHMILTMHBI HCIOJIB3YETCS CETeBas TEXHOJOTHS - HW3YyYeHHEe Kypca
MOCPEJCTBOM 3JIEKTPOHHBIX Y4EOHO-METOJMUECKUX MaTepHajioB, pa3MEIIEHHBIX B oOyuaromien
CpeZie C MCIIOJIb30BaHNEM KOMIThIOTEPa, OIKIFOYEHHOTO K ceTH VHTepHeT.

6. MeTtonuyeckue yKa3aHUs M0 OCBOECHUIO JUCIUILIHHBI

Monayasb 1. CTpoeHue U CBOiicTBA BellecTBA

Tema JeKIMOHHOIO 3AHATHS:
XUMHUYECKUHN DKBUBAJICHT.

Tema 1200paTOPHOrO 3aHATHS:
OnpeneneHre MOJISIPHOM MacChl SKBUBAJICHTa METaJla.

N3y4yuB 1aHHBIA MOXYJIb, CTYAEHT J0JIKEH:

HUMCTb MPCACTABJICHUC 06 OCHOBHBIX INOHATHAX W 3aKOHAX XHMMUH, K.HaCCI/I(bI/IKaI_[I/II/I BCIICCTB,
CTPOCHUU aTOMA, TUIIAX XHUMHUYECKOU CBS3H.

3HATh:
OCHOBHBIE€ TOHATHS XUMHUHU (MOJIEKYyJa, aTOM, XMMUYECKUU 3JIEMEHT, MOJib, MOJIIpHAas Macca,
XUMHUYECKHUM SKBUBAJICHT, MOJISIpHAs Macca XUMHUYECKOTO SKBUBAJICHTA);
OCHOBHbI€C 3aKOHbI XHUMHUHN (COXpaHeHI/IH MacCChl, ITOCTOAHCTBaA COCTaBa, OG’bGMHBIX OTHOmeHHﬁ,
ABorazpo, ypaBHeHre MenaeneeBa-Knaneipona, o0 TMHEHHBIN Ta30BbIA 3aKOH);
COBPEMEHHYIO KOPITYCKYJISIPHO-BOJHOBYIO TEOPUIO CTPOCHUSI aTOMa; KBAHTOBBIC YUCIIA, MTpaBUja U
MMPUHIUIIBI COCTABJICHUA BHCKTpOHHOﬁ KOHq)I/IpraI_[I/II/I XUMHNYCCKOI'O 3JICMCHTA,
TUIBI XUMHUYECKOH CBA3M (MOHHYIO, KOBAaJCHTHYIO, METAJUIMYECKYIO, BOAOPOIHYIO), X CBOWCTBA U
XapaKTEePUCTUKH;

IIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYI.

yMeTh:
MPOBOAUTDH KOJMUYECTBEHHBIE PACUETHI MO0 YPABHEHHSIM XUMUYECKUX PEaKIUii;
COCTaBJISITh 3JIEKTPOHHYIO KOH(MUTYpAIIHIO0 XUMUYECKUX JIEMEHTOB;
OTIpEeeNATh TUIl XUMUYECKOW CBSA3H B BEILIECTBE U €r0 MPOCTPAHCTBEHHOE CTPOEHHE; COCTABIISTh
CTPYKTYpHYIO (GOpMYIy BEIIECTBA.

MeTtoauyeckue peKOMEHAALUH 110 U3YYEHUI0 MOLYJIs
[Tpu ocBoeHNM MOTYJIs1 HEOOXOUMO:
U3y4yUTh Y4YeOHBIM MaTepuad IO COOTBETCTBYIOLIEMY MOAYJIO JUCLHUIUIMHBI, HCIOJIb3Ys
JICKIIMOHHBIN MaTepuall U JINTEPATypy IO JaHHOU TEMAaTHKE;
aKIEHTUPOBAaTh BHUMAHUE HA: OCHOBHBIX MOHATHIX M 3aKOHAX XUMHHM; KJIACCH(HUKAIUK BEIIECTB;
OOIIMX XMMHYECKUX CBOMCTBAX BEILECTB OJHOIO Kjacca; CTPOCHUU aTOMa; KBAaHTOBBIX YHCIAX;
COCTABJICHUH 3JIEKTPOHHONW KOH(PUTYpallMu XUMHUYECKUX HJIIEMEHTOB; THUIAX XUMHUECKOW CBS3H;
IIPOCTPAHCTBEHHOM CTPOCHUHU MOJIEKYIL.
OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:
1. Yo Takoe oTHOCHUTENbHASI aTOMHas Macca? PaccunTaiiTe OTHOCUTENBHYIO aTOMHYIO Maccy CEpbl,
ecmt m(S)=5,3-10% r, am(C)=2,0-10> r.
2. Paccuuraiite aOCOMIOTHYIO Maccy MOJIEKYJIBI CEPHOM KHCJIOTBI, €CIM €€ OTHOCHTEIbHas
MOJIEKYJISIpHAsi Macca paBHa 98.



3. OtHocuTenbHas IUIOTHOCTh Ta3a IO BOAOPONY, coaepxkamiero 27,27% yrnepona u 72,73%
Kuciopoaa, paBHa 22. OmnpeaenuTte OTHOCUTEIBHYIO MOJIEKYJSIPHYIO MacCcy rasa M €ro
XUMHUYECKYI0 (hopmyIy.

4. OTHOCHUTENBHBIC TNIOTHOCTH Ta30B MO BO3MyXy paBHbL: a) 0,9; 6) 3,17. Onpenenure maccy 1 1
Ka)XJI0TO Ta3a.

5. Omnpenenure, Kakol 3T0 MeTawl, ecid 1,6 T Kanbuusd U 2,615 T IBYXBAJIEHTHOTO MeETaljia
BBITECHSIOT U3 KUCJIOTHI OJIMHAKOBEII 00beM BOJAOPO/Ia MPU OJTHUX U TEX KE YCIOBHUSX.

6. Xnopug metaia coaepxkut 69% xiopa. OTHOCUTENbHAs aTOMHasi Macca MeTtauia paBHa 47,9.
Ornpenenure CTeNeHb OKUCICHUS] METAJlJIa B ’TOM COEAMHEHUU.

7. Tpu Temneparype 100°C u naBnenun 50 atm. ras 3anuMaer o6beM 10 m°. IIpuBeauTe 06BEM
ATOrO rasa K H.y.

8. Hamummure noiHble 3IEKTPOHHBIE KOH(UTYpaIIK aTOMOB JIEMEHTOB C MTOPSIKOBEIMI HOMEpPaMH
15 u 23. YkakuTe BaJICHTHBIE AJIEKTPOHBI ITUX JJIEMEHTOB.

9. Hamummure 3MeKTpOHHBIE KOHQHUIYPALK aTOMOB cephl U Xpoma 1 noHos S>” u Cr’*. CpaBHuTE
paauycbl aTOMOB M HOHOB.

10. ¥V kakux W3 HUKE MPUBEICHHBIX MOJICKYJI XUMHUUYECKHE CBSA3U UMEIOT NMOJISPHBIN xapaktep: Oz,
CO, HF, N2, NHs.

11. Onpenenure BaJCHTHOCTh AIFOMUHUS B OCHOBHOM M BO30YK/ICHHOM COCTOSTHHSIX.

12. Yemy paBHa Macca 1 MOIIb S5KBHBAIEHTOB 0JI0BA B PEAaKIUAX €ro BoccTaHoBieHus: a) Sn*" +2e =
Sn**; 6) Sn*" +4e = Sn’

13. PaccuuTaiiTe MOJSPHYIO MAacCy SKBHUBAJICHTA Xeje3a B COCAUHEHUSAX €ro ¢ KHUCIOPOIOM,
conepskanux a) 70 u 6) 77,8% xenesa.

14. Omnpenenute SKBUBAJIEHT U MOJSPHYIO MacCy SKBUBAJ€HTa MOHOB JK€J€3a B IPHUBEIECHHBIX
peakimsx: a) Fe’™ +1e = Fe**; 6) Fe** + 30H = Fe(OH);

15. PaccuuTaiiTe MOISIpHYIO MacCy 3KBUBaJIeHTa MeTasuia, eciid 0,029 1 ero BEITECHSIOT U3 KUCJIOTHI
30 M Bomoposa (H.y.).

Monyab 2. TepMoAMHAMUKA M KHHETHKA XUMHYECKHUX MPOILECCOB

Tema JeKIUOHHOTO 3AHATHS:
TepMmoauHaMHuKa XUMHUYECKHUX TPOIECCOB: BUIBI CUCTEM, TTapaMeTPhl U (DYHKIIMH COCTOSTHHUSI.
3akoH ['ecca.

H3y4nB faHHBIA MOAYJIb, CTYJIEHT JOJIKEH:

UMETh MpEACTaBIeHUE 00 IHEPreTHYECKUX U3MEHEHUAX B CUCTEMAX, B KOTOPBIX MPOUCXOIAUT
B3aMMOJECHCTBUE MEXKAY BELIECTBAMHM; CKOPOCTHM XHMHUYECKHMX peakUuid U METoJax ee
peryaupoBaHUsL.

3HATh:

TepMOJIMHAMHUYECKHE (DYHKIIMH COCTOSIHUSA, CITOco0 13 pacueTa (3akoH ['ecca u ero cieacTaue);
BIMSIHUE TEMIIEpPAaTypbl Ha BO3MOXKHOCTb IMPOTEKaHMs PEAKIMU B 3aBUCUMOCTH OT YHMCICHHBIX
3HAYEHUH SHTAJIBIIUHU U SHTPOIIUH PEaKIIH;

BJIIMSIHAE Ha CKOPOCTh XUMUYECKOM peakiiyi KOHIICHTPALUH (3aKOH JCHCTBYIOIIMX Macc);

BJIMSIHAE Ha CKOPOCTb peakluu TeMiepatypsl (npasuio Bant-I'odda u ypaBuenue Appenuyca);
BJIMSIHAE HAa CKOPOCTbh PEAKLIUU KaTaJIN3aTOPOB;

XUMHUYECKOe paBHOBeCHE U criocoObl ero cMmerienus (mpunmui Jle [llarense)

yMeThb:
ONpeIEsATh BO3MOKHOCTh IPOTEKAHUS PEAKIUU;
peryaupoBaTh CKOPOCTb XUMUUYECKON PEaKIIUH.



MeToanyeckue peKOMeHIAMUH 110 U3YUYECHUIO MOAYJIS
[Ipu ocBOCHHMH MOJTYJISI HEOOXOIUMO:

U3y4UTh Yy4YeOHBIM MaTepHag IO COOTBETCTBYIOUIEMY MOJAYJIO JUCHUIUIMHBI, HCIOIb3Ys
JICKIMOHHBIN MaTepuall U JINTEPaTypy IO JaHHOU TEMAaTHKE;

aKIEHTUPOBATh BHUMAHME HA: SHTAIBIINN 00pa30BaHUsl, CTOPAHHS U PEAKIMH; SHTPOIHH BEUIeCTBA
U peakiuu; sHeprun ['n00ca; KMHETHUECKUX YpaBHEHMAX ISl TOMO- U TE€TEPOTEHHBIX PEaKIIHA;
SHEPrMM AaKTHBALMU; OCOOEHHOCTSAX MPOTEKAHUS TETEPOreHHBIX IPOLECCOB; XUMHUYECKOM
PaBHOBECHH U CIIOCO0AX €ro CMEIIeHUsI.

OTBETUTbH HAa KOHTPOJIbHBIE BOIIPOCHI:

1.

2.
3.

e

10.
11.
12.
13.

14.

15.

IIpu coemuHenun 3,2 T xene3a ¢ kuciaopogoMm Beiaenwiock 40 k/[x temma. Paccuuraiite
SHTANBIINIO 00pazoBaHus okcuaa xenesa (I1).

PaccumnTaiiTe TEMIOTBOPHYIO CIOCOOHOCTh METaHa.

PaccunTaiiTe KOJIHYECTBO TEIIa, KOTOPOE BBIAEIUTCS PU cropanuu 50 M> cMecH, cocTosIei u3
50% xucnopona, 25% Bogopona u 25% yrieKucaoro rasa.

CnenaiiTe BBIBOJ O BO3MOXKHOCTH CaMOMPOU3BOJIBHOIO MPOTEKAHUS PEAKIMU B CTaHAAPTHBIX
YCJIOBHSX, €cid U3BecTHO, uTo AH,’ = - 293 kJIx, AS,? = 27 JIx/K.

Paccuuraiite snTanenuto peakuuu: 2NaOH ) + HaSO4x) = Na2SO4(rs) + 2H2O ().

Onpenennurte 3HaKU U3MEHEHUS SHTAIBIIUU U SHTPOIIUH ISl CIEAYIOIIETO TEPMOINHAMHYECKOTO
nporecca: 2Har) + Oz = 2H2O (.

B kakux ciydasix SHTaNbMMs CrOpaHHs MPOCTOTO BEIIECTBa paBHA SHTAIBINHM OOpa30BaHMS
CJI0KHOTO?

Kak BeIpakaeTcs CKOPOCTh XUMUYECKON PEAKIIUHU 10 3aKOHY JEHCTBYIOINX MacC B TOMOTE€HHBIX
Y TEeTEPOTCHHBIX PEAKLUAX ?

Onpenenure oOUM ¥ YaCTHBIC TIOPSIKH 10 KOMIIOHEHTAM CJIEIYIONMEH XUMHYECKOW PEaKIIUU:
2C2Hs + 70, — 4CO2 + 6H20.

Bo CKOJIBKO Pa3 H3MEHUTCS CKOPOCTh PeakIuy Py u3MeHeHun Temrneparypsi Ha 30°C, ecou y =
3,0?

Kak u3menuTcs vnp razodasznoit peakuuu 2A + 3B = 2C npu yBennueHUu 1aBiaeHus B 2 paza?
[Touemy vnp peakuu Na + HO — otnnuaercs oT vnp peakunn Ca + H,O —?

Hanumure maremaruueckoe BelpaxeHue Juisi ckopoctu npsamor peakuuu CaOes)y + CO2r) —
CaCO3(s).

N3menenne kakux pakTOpOB BEI30OBET CMEIICHUE paBHOBecHs oOpaTuMoii peakimu N» + 3Hy <>
2NH3; AH?, =-92 x/I>X B CTOpOHY IIPSIMON PEAKIUU?

BbrarciuTe MCX0qHbIe KOHIICHTPAIMK BEIIECTB, €CJIM PaBHOBECHBIC KOHIICHTPAIIUU W3BECTHBHI:
2NO + Cl2 «> 2NOCI, [NOJ=1,5 mons/xn, [Cl2]=1 moas/1, [NOCI]=0,5 Moas/m.

Mopnyas 3. PacTBopBI H 2JIEKTPOXHMHYECKHE ITPOLECChI

Tembl JIEKIMOHHOTO 3aHATHS:
KonnuratuBHbie CBOMCTBA paCTBOPOB.

Tema nNpakTH4eCKOro 3aHATHS:
Hrorosast KOHTpoJIbHAsE paboTa 1Mo Kypcy.

H3y4nB faHHBIA MOAYJIb, CTYJIEHT JOJIKEH:
UMETh MpPEJCTABICHUE O PacTBOpax; O CHoco0ax BBIPAXKEHUS KOHIIEHTPALUU PacTBOPOB;

CBOMCTBax PacTBOPOB; 06 OKHCJIMTCIIbHO-BOCCTAHOBUTCIIBHBIX PCAKIHUAX, SJICKTPOXUMUUYCCKUX
nporieccax: ralbBaHUYECKUX, IIEKTPOIIN3a, KOPPO3UH.

3HATb:

COCTAaBHBIC YaCTHU PACTBOPOB;



KOJIMYECTBEHHOE BBIPAKEHUE COCTaBa PACTBOPOB;
CBOICTBA PaCTBOPOB HEIJEKTPOIUTOB U IIIEKTPOIUTOB;

HarpaBJIeHue OOMEHHBIX MPOIIECCOB B PACTBOPAX JIEKTPOJIUTOB;

METO/Ibl YPaBHUBAHUS OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIMA (METOI DJIEKTPOHHOTO OalaHca
Y TIOJTYPEaKITNiA);

TaJIbBAHUYCCKUC ITPOLICCChI U pa60Ty TraJlbBaHHYCCKHX 3JICMCHTOB,

AJIEKTPOJIU3 PACIIIIABOB U BOJIHBIX PACTBOPOB AJIEKTPOIUTOB;

3aKOHBI DJIEKTPOJIN3A;

BUIBI KOPPO3UHU U MEXaHU3MBI UX TTPOTCKAHUS;

CIIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HUHU.

yMeThb:
IPOBOJIUTH XMMHUYECKHI SKCIEPUMEHT U aHAJIM3 MOJIyYEeHHBIX PE3yJIbTaTOB;
OTIpeNIeNATh KOHIIEHTPALIUIO PAaCTBOPOB;
OTIpeNIeNIATh CBOWCTBA PACTBOPOB;
paccTaBiATh KO3PPHUIUEHTH B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUSAX;
COCTABJIATh TAIbBAHUYECKHE MTPOLECCHI, OTPENEIATH JIEKTPOABIIKYIIYIO CHITY TAIbBAHUYECKUX
JJIEMEHTOB;
COCTaBJIATH MPOLIECCHI IIEKTPOIIN3a PACIIIIABOB M BOJHBIX PACTBOPOB 3JIEKTPOIUTOB;
OTIpeNIeNATh KOJIMYECTBA 00Pa3yIOIUXCs Ha 3JIEKTPOIaX BEIIECTB MPH IEKTPOIIU3E;
COCTABJIATH MPOILIECCHl XMMUYECKOH M AIEKTPOXHUMUYECKON KOPPO3UH;
noa0upaTh CoCcOOBI 3aIUTHI METAJUIOB OT KOPPO3HUH.

MeTtoauyeckue peKoMeHAAINH 110 U3YYEeHUIO MOTYJIsI
[Ipu ocBoeHNM MOTYJIs1 HEOOXOUMO:
U3Y4YUTh Y4YeOHBIH MaTepual 1O COOTBETCTBYIOIIEMY MOAYIIO JIUCHUUIUIMHBI, HCIOJb3Ys
JICKIIMOHHBIN MaTepual U JIUTepaTypy Mo JaHHOW TEMaTHKE;
aKIIEHTUPOBATh BHUMAHKE HA: COCTAB PACTBOPOB; CIIOCOOBI BRIPAKECHUS KOHIICHTPAIIMH PACTBOPOB;
JMEKTPONIUTHl U HEDJIEKTPOJUTHI; CBOMCTBA HEAJIEKTPOJIUTOB U  DIEKTPOJIUTOB, METOJIbI
DJIEKTPOHHOTO OallaHCa W TONMypeakiuii; TadbBaHUYECKHE MPOLECChl; PaboTy raabBaHUYECKHIX
3neMeHTOB; pacueT J/[C; aHOAHBIE U KaTOJHBIE PEaKIIMU IIPH JICKTPOJIN3E; 3aKOHbI Dapajes; TUIIbI
¥ MEXaHU3MBI PA3JINYHBIX BHJIOB KOPPO3UH; CIIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UH.
OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:
I. KakoB Tun XHUMHYECKOW CBA3M B 2yekTposuTax? Kakue 5SJIeKTpOJMThI  Ha3bIBAIOT
noreHnuanbHeIMuA? UcTuHHBIMUA?
2. Hamumure nuccorumanuio a) cyabdura HaTpus u 0) ruapodocdara Kamus Mo IEepBO U BTOPOM
CTYTICHSIM.
Bripasute koHCTaHTY Aricconuany opTodochOpHON KUCIOTHI IO TIEPBOM CTYIIECHH.
4. Onmnpenenure crenens quccounannu 0,001 M pactBopa ykcycHoM kucnotsl, eciau ee K= 1,74-10
5

(O8]

5. Yro moka3biBaeT M30TOHMUYECKUI KoapduuueHT? Kakas cBs3b CyLIECTBYET MEXIY CTEHECHbBIO
JUCCOLIMAIIMY 3JIEKTPOJIUTA U U30TOHUYECKUM KOdPPUIIEHTOM?

6. Omnpenenute Temieparypsl kuneHus u 3amepsanus 0,01 m pactBopa cynbdara HaTpusi, €ciu

CTeNeHb AUCCOHaNu cocTaBisdeT 54%.

UYrto Ha3bIBalOT MOHHBIM IIPOU3BEACHUEM BObI? YeMy OHO paBHO?

Onpenenute pH a) 0,1 M pacteopa KOH 1 6) 0,1 M pactBopa NH4OH (Kj = 1,74-107%).

OnpesieuTe pacTBOPUMOCTh THAPOKCH/IA allOMHUHUS, eciu ero [P = 5,7-1072,

0. Paccumraiite ocMoTnueckoe nasienue 0,002 M pactsopa Gensona npu Temmepatype 17°C.

1. Hamuiure ruipoau3 CleayIoluX Cole U ONpeAesuTe Cpely uX BOJIHbIX pacTBopoB: NaNOs,
ZnCl,, Na;S, CH3COONHa,.

=00
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13.

14.

15.

16.

17.
18.
19.
20.

21.

22.

23.

24.

25.

26.

27.
28.

. Tlokaxkxute CTpoCHHE MHIICIUTHI MPH MPHIMBAHUU HM30BITKA pacTBOpa THAPOKCHAA HATPUS K
pacTBOpyY XJOpUAA [IMHKA.

[Tokaxkute CTpOCHHE MUIEIUIBI TPU TNPUIMBAHAA W30BITKA XJOpUIA IIMHKA K PacTBOPHU
TUAPOKCHUIA HATPUSL.

Kakyro cucreMy Ha3bIBalOT 3JEKTPOXUMHUUECKOM?

CocraBbTe CXeMy ABYX raJIbBAHMUECKUX AJIEMEHTOB, B OJIHOM U3 KOTOPBIX KOOAJIBT CILYKHJI OBl
KaTo/0M, a B IPYroM — aHOAOM. Hamuimure ypaBHEHUST peaKIluii, MPOUCXOIAIINX Tpu padboTe
3THUX 3JIEMEHTOB.

lanbBaHMYECKUI 3IEMEHT COCTOUT U3 XPOMOBOTO AJeKTpoia, morpy:kennoro B 0,01 M pactBop
CrSO4, W cTaHZApTHOrO BOJOPOIHOrO 3JeKTpoaa. Hamumure ypaBHEHHS 3JIEKTPOAHBIX
npoueccos. YeMy paBHa ero 3.1.c.?

KaknM ypaBHEHHMEM KOJIUYECTBEHHO ONMCHIBAECTCS SJIEKTPOIHN3?

UYTto paccuuTHIBAIOT C IOMOIIbIO ypaBHEHUs HepHeTa?

CocraBbTe CXE€MY JIEKTPOJIM3a BOJHOTIO PACTBOPA XJIOPUAA HUKENS HA HUHEPTHBIX JJIEKTPOJAX.
CocTaBbTe CXEMBI JIIEKTPOJIM3a BOJHOTO pacTBopa xmopuna xkeneza (II), ecnm: a) aHox
JKEJIe3HBIN; 0) aHOJ| YTOJIbHBIH.

PactBop comepxut monsl Zn>', Ni?*, Fe*', Cu?" B omuuakoBoii kxonmentpamuu. B kakoii
MOCIIEA0OBATEIBHOCTH TH METaJUIbl OYAYyT BBIACNATHCA NMPH AJIEKTPOJIU3E, €CIIM HANpsSKEHHE
JIOCTATOYHO ISl BBIAEICHUS JTF0O0T0 MeTaia?

Brruncnure Mmaccy HUKeIs, BEIACIUBIIETOCS Ha KaTOI€ TP MPOINYCKaHUU ToKa cuiion 20 A depes
pacTBOp HUTpATa HUKENSI B TEUEHUHU 22 4aCOB.

[Tpu snexkTponu3se pactBopa conu ojnoa (II) macca katona yBenuuunack Ha 4 . UTo mpoun3omnuio
IIPY 3TOM Ha OJIOBSIHHOM aHoJie?

Paccunraiite 06beM KHCIOPOIa, KOTOPHI MOXKET OBITh TIOJIYUEH MPH AJIEKTPOIU3E TOKOM 5 A B
TEeYeHHUE 2 4acoB, €CJIM BBIXOJ 110 TOKY cocTaBiisieT 85%.

[Ipu npoxokIeHUH Yepe3 pacTBOP COM TPEXBAJIECHTHOIO MEeTaJIa TOKa cuiion 1,5 A B TeueHuun
30 muH Ha Karoje Beienunoch 0,18 r metanna. Beruncnure MOJISIpHYIO Maccy MeTajuia U pacxoj
3JIEKTPO3HEPIUH, €CIIA U3BECTHO, YTO HAMNPSDKEHHE B CETH paBHO 6 B, a Beixox no Toky 72%.

Kakoit KoHTaKT siBiIsieTCsl Haubosee KOppo3noHHOONacHbIM Juis xkene3a: Fe/Cu, Fe/Sn, Fe/Ag?

B koHTaKTe ¢ KaKUM M3 METAJJIOB MEIb SIBJISIETCS aHOJAOM: XPOM, 30JI0TO, HUKEIIb.

Hanumrre snekTpoXxuMudeckue mpoiecchl (aHOAHBINA U KaTOIHBIN ), MPOTEKAIOIINE B KOHTAKTE
Al/Cu B pacTBOpe XJIOpHIa HATPHSI.



7. OneHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue
p (WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA
4 OIIK-1 Otuet no nabopaTopHoit padote Nel

KonTtponbnas padora Ne 1
[TpomesxxyTounsie TecThl Ne 1-14
Bompocsr k 3auery Ne 1-50
TectoBbie 3amanust Ne 1-600

7.2. TunoBble 3aJaHUS1 MM HHbIE MaTepHAJIbl, HEOOX0AMMBIE VIl TEKYLIero KOHTPOJIs

7.2.1. KonTpoabHas padoTa

Tunossle npuMepsbI 3a1aHUM

Tema «MTOroBasi KOHTpOJIbLHAas padoTa» (MpakTH4YecKoe 3aHsTHe 1)

Bapmuanr 1
3amanue 1

[IpousBeauTte pacueTsl IO YpaBHEHUIO peakLuu (H.y.):

7r 12T X, T y, 1

Zng) + HClp-p) = ZnClag-p) + Ha).
3amanue 2

Ornpenennute BO3MOKHOCTb BOCCTAaHOBJIEHUSI OKCHIa antoMuHus XxpomoM 1ipu 800°C.
3amanue 3

Onpenenure HEPIUIO AKTUBALIMY peaKuu, ecy npu temneparype 40°C KoHCcTaHTa CKOPOCTH
peakiuu pasHa 0,05, a mpu 80°C — 1,2.
3aganue 4
Onpenenure Temneparypy 3amep3anusi 10%-ro pactBopa XJ10pHua KajlbLys.
3aganue 5
CocraBbTe ypaBHEHHE peakuu: IEpMaHraHaT Kajus + Cyiab(QUT HaTpuUs + cepHas KUCIIOTa.
3aganue 6
CocTaBbTe CX€MY HHUKEIb-IIMHKOBOTO TaJIbBAHUYECKOTO 3jeMeHTa U omnpenenute ero I1C,
€CJIM KOHIICHTPAIMsl HOHOB METaJIoB B pacTBope cocTasisieT 0,01 monw/n. Hanummmre 35mekTpoHbie
peakuuu.
3aganue 7
Onpenenure Bpems dnekTposnza pactBopa xjopunaa menu (II) ams momydenus 150 © memwu,
€CJIM BBIXOJ 110 TOKY cocTaBisieT 92%, a cuina Toka — 12 A.
3amanue 8
B koHTakTe ¢ KakuM METayUIOM: IIUHKOM, HUKEJIEM, OJJOBOM — CKOPOCTb KOPpPO3HH Keje3a
OyJleT HauMEHbIICH?

Kpurepun oneHku:
3a Ka)kJI0€ BEpHO BhITIONHEHHOE 3ananue — 0,5 6amna.

7.2.2. OT4YeT IO JJA00PATOPHOI padoTe

JlaboparopHas padora Nel OnpeaesieHue MOJISIPHOI MacChl IKBHBAJIEHTAa MeTaJllIa



Henab: onpenenenre MOISIPHONW MACChl SKBUBAJIEHTa METAJIa YKCIIEPUMEHTAIBHBIM ITyTEM.

OnbiT. OnpenesneHue MOJSAPHOH MacChl IKBHBAJIEHTA MeTaJlliIa M0 00bEMY BOJAOPO/A,
BBITECHEHHOT0 U3 PACTBOPAa KHCJIOTHI.

OrnpezenieHre MPOU3BOIUTCS C IMOMOIIBIO prubopa (puc.l), COCTOSAIMEro U3 U3MEPUTEIbHON
oropetku (1) Ha 25...50 mn, nByxkosneHHOU mpobupku OcTBanbiaa (2) U ypaBHUTEIbHON CKIISIHKH
nuu O6ropeTku (3).

1. B omHo u3 koneH mpoOupku OcTBasbga (2) MOMECTHTE HABECKY MeETallla, MOJYYEHHYIO Y
nabopaHTa.

2. B apyroe koneno Ha 1/4 yactb ero o6bEma HaelTe pacTBOP CONMSTHON KHUCIOTHI.

3. TInotHo 3akpoiite mpooupky OcTBanbaa (2) mpoOKOH U 3aKpenuTe e€ B ITaTUBE.

4. TlpoBeppTe mpuOOpP HA TEPMETHUYHOCTH, ISl YE€TO YPAaBHUTENbHBIM cocyn (3) mOIHMMHUTE Ha
10...15 cm u 3akpenuTe B 3TOM MOJIOKEHUH. Eciii mpubop repMeTudeH, TO YPOBEHB KHIKOCTH B
HEM OCTaeTcsl MOCTOSHHBIM. Ecnmu mpubop He TepMeTHuYeH, MPOBEPhTE, IUIOTHO JIM 3aKphITa
npobupka OctBanbaa (2) mpoOKoii.

5. VYcranosure 6ropetky (1) u cocyn (3) Takum 06pazom, 94TOOBI JKUIKOCTh B HUX HaXOAWUIACh Ha
OJTHOM ypoBHE. OTMETHTE MMOJI0KEHHUE YPOBHS KUAKOCTH (MEHHCKA) B OropeTke (1) — V7.

6. OcCTOpPOXHO MOBEPHUTE MIPOOUPKY (2) TaK, YTOOBI KUCIIOTA MEPETUIIACH B KOJICHO, T/Ie HAXOAUTCS
MeTaJ.

BropeTku yKkperuisiorcs B IITaTHBE U 3aMOJIHAIOTCS BOAOM. B MCXOAHOM COCTOSIHMU JKUAKOCTH B
cocyaax | n 3 nomxHa HaXOIUTHCS Ha OJHOM YpPOBHE.

Pucynok 1. Cxema npubopa 1151 onpeiesieHusT MOJISIPHOM MacChl SKBUBAJICHTA Metaia: 1 —
u3MepuTenbHas Owoperka, 2 — ABYXKOJEHHas IpoOupka OctBasibia, 3 —
ypaBHUTEIbHAS OIOpeTKa

7. Tlocne moMHOro pacTBOPEHUS METaJlIa IPUBEANTE MOJ0KEHUE KHUIKOCTH B OropeTke (1) u cocyne
(3) x oTHOMY YPOBHIO.

8. TouyHO OTMETBhTE MOJNOKEHHWE MEHHCKa XKuakoctu B Otoperke (1) — V2. Onpenenure 006bEM
BBIJIETIUBIIETOCS] BOJOPO/IA.

9. OrtmeTbTe MIOKa3aHUs TEPMOMETPA U GapoMeTpa.

10. PesynbTaThl 3aMepoOB 3aHEeCUTE B TaOIHILy 1.

11. JlaBneHHEe HACBHIILIEHHOT'O BOJSHOTO Mapa BBIMUIINATE U3 TAOIUIIBI 2 IPU TEMIIEPAType OMbITA.

12. TlpuBeaute 00BEM BBIICTUBIIECTOCS BOAOPOIa K HOPMAIBHBIM YCIOBUSIM (my.— P°=760
MM. pT. cT., T° =273 K):

PyVi, _ PuVa, | . PV, T
T° r =" TPy,

13. PaccunTaiiTe MOJSIpHYIO Maccy SKBUBAJICHTa MeTaslla:




) o
mMe _ VH2 . m _ mMeV9,,2
- o e o
maMe V3112 I/H2
rae V;’HZ = 11200 mu1/mM0Ib — MOJISIPHBIN 00BEM SKBUBAIICHTA BOJOpOA (H.Y.).

Tabnuua 1-Pe3ynbTaThl SKCIIEpUMEHTa

HanmenoBanue O6o03HaueHNe 3nauenue | En. usmepenus

Hagecka meramna m r
YpoBeHb B OIOpPETKE /10 ONbITA Vi MIT
YpoBeHb B OIOpETKE MOCIIE OIbITa V> MJT
OO0beM BBIICTUBIIETOCS BOJOPOIa Vi, =V2-Vi MJI
TemmepaTypa OIbITa t °C
Temneparypa onbiTa T'=t+273 K
JlaByieHre HaCBIIIIEHHOTO BOASIHOTO Mapa h MM PT. CT.
ATMoc(hepHoe TaBiieHue P MM pT. CT.
JlaBiieHure Bogopoaa P, =P-h MM pT. CT.

Tabmuia 2-J[aBieHre HaCHIIIEHHOTO BOASTHOTO TMapa

Temneparypa, [aBnenue Temneparypa, [aBnenue
°C HAaCBIIIIEHHOT'O °C HAaCBIIIIEHHOT'O
BOJSIHOTO ITapa, MM BOJSIHOTO I1apa, 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 monsspHOM Macce PKBHBAJEHTAa MeTaula METOAOM T0a00pa BaJCHTHOCTEH, OMpeeiuTe,
KaKOI>'I METaJlJl 6]:1)1 HCITIOJIB30BAH B OIIBITC.
15. PaccunTaiiTe OTHOCUTEIHHYIO OMHUOKY IKCIIEPUMEHTA:

ma - mgSk‘(!ﬂ

A=+——"= -100%

meop

16. CnenaiiTe BBIBOJ K paboTe.

Kpurepum ouenku:
- 4 Ganya BBICTABISETCS CTYACHTY, €CIIM OTYET BBIIIOJHEH 0€3 3aMeUaHHmii;
- 3 Gajuta BBICTABIIACTCS CTYACHTY, €CIIM B OTYETE CO/ICPKATCS HEOOIbIINE HEAOUETHI;
- 2 Gaia BBICTABISIETCS CTYACHTY, €CIIM B OTYETE COAEPIKATCS OIMOKHU B pacueTax M B BHIBOJIE K
pabore;
- 1 Gan BBICTABISIETCS CTYJCHTY, €CJIM B OTUYETE COACPIKATCS CYIIECTBEHHbIE OIIMOKH B pacyeTax u
B BBIBOJIE K paboTe;
- 0 GayIoB BBICTABISIETCS CTYACHTY, €ciii JabopaTopHast paboTa He BHIMOIHEHA

7.2.3. TunoBble 3a1aHUsA NPOMEKVTOUHOTr0 TecTupoBauusa CJAO Pocaucrant

Kpurepun oneHku:



IIpoMexyTouHbII TecT MO TeMme cocTouT u3 6 BompocoB (1 Bompoc —

MaxkcuMalIbHOE KOJIMUECTBO OaslIoB — 3

IIpomexyTo4Hble TeCcThI O TeMe 1:

0,5 Gamna).

3amanue Nel

VYkaxure psjl, CoAepKaIINi TOJIbKO OCHOBHBIE OKCHUBI
Bri6epute onuH 13 4 BapuaHTOB OTBETA:

1) NiO, SO, CuO
2) N20, NO, CaO
3) NayO, BaO, CuO
4) CrO;3, K20, CrO

3aganue No2

CpGI[I/I YKa3aHHBIX BCUICCTB IIPOCTBIMU SBJIAIOTCSH

Bribepute oauH U3 4 BapuaHTOB OTBETA:

1) COy, 02, CO
2) 02, C, H2

3) C, Ca0O, H202
4) SOz, 02, H,O

3aganue Ne3

O6bem 10 mouteli azora u 06beM 10 mMonelt kucioposa (H.y.)

Bri6epute onuH 13 4 BapuaHTOB OTBETA:

1) OJIMHAKOB U COCTaBIIICT 22,4 11
2) pa3HbIN

3) HEJIb3s CPaBHUBATH

4) OJMHAKOB U COCTaBIIICT 224 11

[Tomaplid  cOOpHHUK TecTOB 1O Kypcy «OOmas u HeopraHmdeckas

https://edu.rosdistant.ru/course/view.php?id=224

xumMugd  1» -



7.3. OueHovHble CpeaCTBa ISl MPOMEKYTOYHOH ATTECTAIIMM O MTOraM OCBOCHHS
AUCHUTLTHHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTaluu

Cemectp 4

Ne i/m Bomnpocsl k 3auery

1 OCHOBHBIE NOHITHUS XUMHUU: aTOM, HOH, MOJIEKYJIa, DJIEMEHT, BEIIECTBO

2 CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB

3 Monb - KaK eIMHHIA U3MEPEHUS KOJIMYECTBA BEIIECTBA

4 3aKOH COXpPAaHEHHUs MAacChl, IOCTOSIHCTBA cocTaBa. IIpuMeHEHHE ero B XMMHYECKHX
pacyerax

5 3aKOH ITOCTOSHCTBA cocTaBa. I [puMeHeHne ero B XMUMUYECKUX pacueTax

6 ['a30BbI1 3aKOH KPATHBIX OTHOLICHUHN U IPUMEHEHHUE €70 B TEXHUYECKUX pacdyeTax

7 I"a30BbIi 3aK0OH ABOTaJpoO U MPUMEHEHHUE €T0 B TEXHUYECKUX pacyeTax

8 I"a3o0Bblil 3ak0H MenneneeBa-KialinepoHa 1 NpUMEHEHHUE €0 B TEXHUYECKHUX pPacyeTax

9 XHMMHYECKUI YKBUBAJIEHT NMPOCTBIX U CIOKHBIX BEIIECTB

10 MossipHast Macca 1 MOJISIpHBIM 00beM SKBHUBAJICHTA

11 3aKOH YKBUBAJICHTOB

12 ITonsatue 06 sHTanbNMU. [1epBbIii 3aKOH TEPMOAMHAMUKHY.

13 DHTanbnus 00pa3oBaHus BEIIECTBA

14 DHTaNBIWS peakunu. 3akoH ['ecca

15 DOHTaANBNNS CTOPAHUS U TEIUIOTBOPHAS CHOCOOHOCTH TOILINB

16 DHTpoOMus - Kak TepMOAMHaAMHUYecKass GyHKIUS COCTOSIHUSA CUCTeMbI. PacueT sHTponuun
peakuuu

17 HamnpaBneHHOCTh XUMUYECKUX peakiuii. Dueprus [ n6oca

18 CKOpOCTh XMMHUYECKUX peaKlMii. |'OMOTreHHBIE U T€TEPOr€HHbIE MPOIIECCHI

19 3akoH JeicTByomux Macc. KoHCTaHTa CKOPOCTH peakluu

20 3aBUCHMOCTh CKOPOCTH OT Temmeparypbl. TemmeparypHbiii koddduiment. [IpaBuio
Bant-T'odda

1 VYpaBHenue AppeHnyca. 3aBUCUMOCTh KOHCTAaHThI CKOPOCTH OT TemmepaTypbl. Pacuer
SHEPTUH AKTUBALINU

22 3aBHCUMOCTb CKOPOCTH PEAKIIMH OT MapIiaIbHOTO JaBJICHUS

23 Xumuueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

24 Cwmenienue xumuyeckoro pasHoBecus. [Ipunnun Jle-Ilarense

25 PacTtBopsl. CiocoObI BbIpasKeHUs] KOHIEHTPAIIMK PACTBOPOB

26 Mexanusm pactBopeHus. TepMoauHaMuKa paCTBOPEHUS.

27 KonnuraruBasie cBolicTBa pacTBOpOB: 3akoHbI Paymst u Bant-I'odda

78 VcTuHHBIE W TOTEHUUAIBHBIC SJCKTPOJNUTHL. Jluccommanus 3JIeKTPOIUTOB (KHUCIIOT,
OCHOBaHMH, coseit). KoncranTa nucconuanuy moTeHIMaIbHBIX AJICKTPOJIUTOB

29 3akoH pazbasnenust OctBanbaa. M3o0ToHndyecknii KO3 PUIneHT.

30 3akonsl Payns u Baat-I'odda my1s pacTBOpoB 251€KTPOIUTOB

31 Juccounmanus Boasl. Bogopoausiit mokasarens (pH)

32 IIponsBeneHne pacTBOPUMOCTH.

33 OOMeHHBIE peaKIuu B PACTBOPAX AJICKTPOJIUTOB

34 I'mpponus. pH BOIHBIX pacTBOPOB coeit

35 Jucnepcusbie cucteMbl. KomonaHbie pacTBOPbI

36 ITosrydeHre KOJIOMIHBIX PACTBOPOB

37 CBolicTBa KOJUIOMJIHBIX PACTBOPOB

38 DJIEKTPOXUMUYECKUE CUCTEMBbI




39 DJIEKTPOAHBIN MOTEHIMAI.

40 Ypasaenne Hepacra. CtangapTHBIN 31€KTPOAHBIN NOTEHIMAI

41 XHUMUYECKUE UCTOYHUKH TOKA. ["anpBannyeckuit anemenT. [Ipuniun u pacuer 3/1C

42 DneKTpoan3 pacniaaBoB. PacTBOpUMBIN aHO[

43 DJIEKTPOJIN3 BOJHBIX pacTBOPOB. KaToiHbIE M aHOHBIE TTPOIIECCHI

44 3akonbl Dapages.

45 IIpuMeHeHHe IEKTPOIIN3a B IPOMBIIUIEHHOCTH

46 Koppo3zus 'METallIoB U CILIABOB. [Ipyuunnbl KOppo3uu. TUMBI U BUABI KOPPO3ZUOHHBIX
MOPAKEHUM

47 XumMuyeckasi KOppo3us MeTaJoB. ['azoBast kKopposusi. XapaKTepHCTUKA OKCHIHBIX
TIJICHOK

DnekTpoxumuyeckass kopposus. Koppo3uss Ha KOHTakTe ABYyX MeTauioB. OleHka
CKOPOCTH KOPPO3HOHHBIX NPOLIECCOB.

48

49 Brustaue pa3nuuHbix GakToOpoB HA AIEKTPOXUMHUUYECKYIO KOPPO3HUIO

MGTOI[BI 3allUThl MCTAJIJIOB OT KOPPO3UH. Meramnueckue M HEMETAIUIMYECKHe

50
nokpbITUs. [IpoTekTopHas u karogHas 3amura. IHruOGUTOpsl KOPPO3UU
7.3.2. Kputepuu ¥ HOPMbI OLIEHKH
dopma
NpoBeIeHUs1
Cemectp . Kpurepun u HOpMbI OLIEHKH
NPOMEKYTOYHOIM
arTTecTalnu
4 3auer (1o Tekymuii pedThuHT coctapisieT 40-
«3a4TEHOY
HAKOIHUTEIbHOMY 100 6amioB
€UTUHT Texymmuit pedtuHr cocrasiser 0-
P y) «HE 3aYTCHO» YIUH
39 6amioB




8. YueOHO-MeTOAUYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

8.1. O0s13aTesibHAA IUTEpPATYypa

Tun (yueOHuK, yueOHOE

KoanuyecTBO B
HAy4YHOH

Ne nocooue, y4eoHoO-
ABTOpBI, COCTABUTEJIN 3arnaBue (3arojioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoomne,
OpPAKTHKYM, 1p.) HaumenoBanmue
P > AP g)e
1 | H. B. KopoBuH [u ap.]; moxg | O0mas xumus. [ DIEKTPOHHBIN pecypc]: Y4eOHoe mocodue 2017 3bC
pen. H. B. KopoBuna, H. B. | Teopus u 3amaun: yue6. mocobue / H. B.
Kynemosa. Koposus [u ap.]; nox pexn. H. B. Koposuna,
H. B. Kynemoga. - U3na. 2-e, ctep. - CaHKT-
[etepOypr: Jlans, 2017. - 492 c.: ni. -
(YueOuuku ms By3oB. CrieruanbHast
autepatypa). - ISBN 978-5-8114-1736-0.
2 | JI. H. bauHoB [u ap.]; mox Xumus [DAEKTPOHHBIN pecypc]: yueo. mis YueOHUK 2016 9bC
Hayd. pexa. U. JL. By30B / JI. H. baunoB [u ap.]; mox Hayu.
[Tepdumnoroii, T. B. pen. U. JI. Ilepdunosoii, T. B. Coko0BOiA. -
CoxkonoBoil. Canxkr-IlerepOypr: Jlans, 2016. - 272 c.: ui.
- (YuebHuku 15 By30B. CrierinanbHast
autepatypa). - ISBN 978-5-8114-2038-4
8.2. lonostHuTEIBHAS JIATEPATYPa
Tun (yueOHuk, yuedHoe KOHH%CTEO °
HAY4HOI
Ne nocooue, y4eOHO-
ABTOpBI, COCTABUTEJIH 3arsiaBue (3aroJ10BoK) I'ox u3panus ondamorexe /
n/n MeTOoANYEeCKoe mocoone,
HpaKTHKYM, Ap.) HaunmenoBanue
P > AP 3BC
1 | JI. A. bop3osa OcHOBBI  00mIEH XUMHH [ DJIEKTPOHHBIN VYuyebHoe mocobue 2014 9bC

pecypc]: yue6. mocooue / JI.JI. Bop3ona,
H.IO. Yepnukosa, B.B. fkymes. - CaHKT-
[TerepOypr: Jlawp, 2014. - 469 c.: w1 -




Tun (yueOHuK, yueOHOE

KoianuyecTBO B

HAY4YHOH
Ne nocooue, yaeOHO-
ABTOpBI, COCTABUTEJIHN 3arnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoone,
HaumMmeHoBaHue
NMPaKTHKYM, JIP.) 3EC
(YueOnuku s By3oB. CneunanbHas
auteparypa). - ISBN 978-5-8114-1608-0.
2 H. ®. Cracs Pemenne 3amau 1o  o0mEed — XUMHU 2016 9BbC

[DnexTponHbIi pecypc]: yueb. mocobue / H.
®. Cracs, A. B. Kopurynos. - U31. 3-e, crep.
- Cankr-IletepOypr: Jlanb, 2016. - 168 c.: ui.
- (YueOnuku pns By3oB. CnenuanbHas
muteparypa). - ISBN 978-5-8114-2274-6.

YyebHoe mmocobdue




8.3. Ilepeuennr mpogeccHoHAJBHBIX 0a3 JAHHBIX M MHGOPMANMOHHBIX CIPABOYHBIX
cHCTEM
byTtnepoBckue cooOreHus [ DNeKTpOHHBIN pecypc] : MHOTONpeaMeET. Hayd. kypH. / OO0
«/HHOBaLlMOHHO-U3ATENBCKUM 10OM «byTIEpOBCKOE HacIeaue»». — DINEKTPOH. KypHal. —
Kazanb : OOO «MHHOBAaIMOHHO-U3/IaTENIbCKUM 10M «byTiepoBckoe Hacaeaue»», 1999- .
Pexxum noctyna k xxypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

XUMUS B UHTEPECAX YCTOMYMBOTO Pa3BUTHS [ DIIEKTPOHHBIN pecypc]| : MEKAyHap. HAayY.
xkypH. / Cubupckoe otaenenue PAH. — DnekTpoHn. xypHair. — HoBocubupck :
N3patensctBo CO PAH, 1999- . Pexxum nocryna K xKypH.

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

8.4. IlepeueHb MpOrpaMMHOro odecrnevyeHust

Ne Hanvenosanue IO PexBU3HUTEI norOB?pa
n/n (naTa, HOMep, CPOK AeHCTBHSA)
1 | Windows Horosop Ne 690 ot 19.05.2015r., cpok
JecTBUS - OECCPOUHO
2 | Office Standart Horosop Ne 690 ot 19.05.2015r., cpok

neiictus - 6eccpouno; lorosop Ne 727 ot
20.07.2016r., cpox AeHCTBUA - OECCPOTHO

8.5. Onucanue MaTepuabHO-TEXHUYECKOI

06p330BaTeJIBHOF0 nmpounecca mo TMCuMIlInHe

0a3bl, HEOOXOAMMOM JJIs1 OCYIIeCTBJIEHUS

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00paTOPHii, MACTEPCKHUX H

pabort). YueOHas aynuTopus AJisi POBEICHUS
TPYNIOBBIX u VHIUBUYyJTbHBIX
KOHCYJbTAlM YueOHass ayauTopus JUIs
MPOBEJICHUS 3aHIATHI TEKYIIErOo KOHTPOJIS U
npomexxyrouHoit arrectanmu (YJIK-807)

Ne Ap. 00BbEeKTOB /ISl NPOBEACHUSA
. Ilepeyenb 0CHOBHOTO 000pyAOBaHHS
n/n | NpaKTU4ecKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeIEeHU JJIs1 CAMOCTOATEIbHOM
padoThl o0yyarommxcsi (Homep ayIuTOPUM)

1 [Momemenne s camocTosATENbHOW paboThl | CTOJBI yUeHHUECKHUE, CTYIIbs YUEHHUECKHE,
crynentoB (I'-401) I1K ¢ BeIxogoMm B ceTh MIHTEpHET
Aynutopust BeOKOH(epeHIINH. DKpaH TEJIEBU3UOHHBIN, LIUPMBIL,
VYyeOHast ayAUTOpHs U1 MPOBEACHUS 3aHATUHN | IPOKEKTOP Ha LITaTHUBeE. CTOJ
JICKIIMOHHOTO TUTA. YueOHast ayAuTOpHsl 7S | TMPEeroaaBaTeIbCKUH, CTYJIbA
MPOBEJCHUS 3aHSATUA CEMHUHApPCKOTO THUIMA. | MPENoiaBaTelbCKue, TpaHCIapaHT-
VYuebHast ~ ayauTopus ISl KYpCOBOTO | IEpETsKKA, CHCTEMHBIH OJIOK.

2 | IpOEKTUPOBaHUS  (BBIMIOJHEHUSI KYpPCOBBIX



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