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1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Lenap ocBoeHMsi IMCUMIJIMHBI. llenbi0 OCBOEHUS ITUCHMIUIMHBL SIBISETCS M3y4eHHE OOIINX
3aKOHOB W MPUHIUIIOB XUMHUU ISl TIOCJICYIOIIETO UX MCIOJIb30BAHUS MPU OCBOCHUU MEKITPEAMETHBIX
TUCHUIUIMH W CHELKYpCOB M JUIsl MPUHATUS OOOCHOBAHHBIX peIIeHUH B MpodeccHnoHaTbHOM

NEeATEILHOCTH.

3agauu AMCHMIIINHBI

- OCBOCHHEC OCHOBHBIX 3aKOHOB M ITPUHIIUIIOB XUMHH U OBJIAJACHHUC OCHOBAMU pPaCUYCTOB Ha UX

Oaze;

- YCBOCHHUC KJIaCCI/I(l)I/IKaLII/II/I XUMHUYCCKUX 3JICMCHTOB, UX COG,Z[I/IHGHI/Iﬁ M B3aHMOCBSI3U CBOMCTB U

CTPOCHUS BCUICCTB;;

- UI3YUCHUC O6IJ_[I/IX 3aKOHOMepHOCTef/’I XUMHYECKHX SBICHUN U nmponeccoB, OBJIAACHUC OCHOBAMU
pacdyeToOB HA UX baze u YMCHHUEM O€J1aTh 0606H_ICHI/I5[ MHPOBO33PCHUCCKOI'O XapaKTepa,
- YCBOCHHUC POJIM XUMHUHU B PCIICHHUU COBPCMCHHBIX HpO(beCCI/IOHaJILHBIX n OGH.IC‘-IGJIOBG‘-ICCKI/IX

npo0Jem;

- IpUOOPETEHUE ONBITA BHITIOIHEHHUS SKCIIEPUMEHTA B PAMKAaX OCBOCHHBIX JTAOOPAaTOPHBIX

HCCIICA0OBATCIbCKUX pa60T;

- OBJIAICHUC YMCHUEM IIPUMCHCHU A I/IH(i)OpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHI)IX TEXHOJOTHI npu
HU3YUCHUHN JUCHUIIJIMHBI U UX UCIIOJIB30BAHUA B HpO(bGCCPIOH&HBHOﬁ JACATCIIBHOCTH.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHN U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAUKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA 10CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

OIIK-1 CnocobeH pemiath
3a/1a49u MpoQecCHOHATBHON
NeSITeJIbHOCTH HAa OCHOBE
UCTIOJTb30BaHUS
TEOPETUYECKHUX U
NPaKTHYECKUX OCHOB
€CTECTBEHHBIX U
TEXHHUYECKUX HAYK, a TAKKE
MaTeMaTHUYECKOTO amrapara

N/1-1lomnk-1 BeisiBienue u

Kiaccupukanus GU3HIECKuX 1

XMMHUYECKHX MTPOIIECCOB,
MIPOTEKAIOIIUX Ha 00BEKTE
npodeccuoHaNbHOM
JeSITeTbHOCTH

3HATh:
- 0a30BBI€ 3aKOHBI OOIIEH XUMUH,
3aKOHOMEPHOCTH MPOTECKAHMSI XUMUICCKIX
MPOIIECCOB, XUMHUYECKOe U (pa3oBbIe
pPaBHOBECHSI, CKOPOCTh PEAKIIHIA U METOTBI
€e peryInpoBaHusl, 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHYECKHUX TIPOIECCOB,
XUMHUYECKOe U (pa3oBbIie paBHOBECHS,
CKOPOCTb PEaKIUi U METOJIBI €€
peryIupoBaHus MPH BeIOOpE
ONTHMAJILHBIX TEXHOJIOTHH U CXEM TIPH
MIPOBEJICHUH CTPOUTEITHHO-MOHTAXKHBIX
pabot B chepe MPOMBIIIIIEHHOTO U
IPa)XIaHCKOTO CTPOUTENILCTBA.

OIIK-1 CnocobeH periath
3a/1a4u PoPEeCCUOHATIBHON
NesITeIbHOCTH HAa OCHOBE
UCTIOJTb30BaHUS
TEOPETUYECKUX U
NPaKTUYECKUX OCHOB
€CTECTBEHHBIX U
TEXHUYECKHX HayK, a TAKKe
MaTeMaTHYECKOro amnmapara

NJT-3ork-1 Onpenenenue
XapaKTECPHUCTUK XUMHUYICCKOTI'O
nporiecca (SIBIeHus),
XapaKkTEepHOTO /JIs1 00ObEKTOB
npodeccuoHaNbHOM
JIESITCIIbHOCTH, Ha OCHOBE
AKCIIEPUMEHTATIBbHBIX
HUCCIEeNOBaHUuN

3HaTh:
- 001111e 3aKOHOMEPHOCTH XUMUYECKHUX
SIBJIEHUM W MPOLIECCOB, OCHOBBI
XUMHUYECKON TEPMOJUHAMUKH, IPUHIIUIIBI
TEPMOJMHAMHYECKUX PacYeTOB IIpU
ornpenenenne 0a30BbIX MapaMeTpoOB
TEIJIOBOTO PEKUMA 3AaHUN U
COOpYKEHHH, OCHOBHBIE KHHETUYECKUE
3aKOHBI ¥ 3aKOHOMEPHOCTH IIPOLIECCOB,
MPUHIUITBI KHHETUYECKUX PacueToB;

- OCHOBHBIE XapaKTEPUCTUKH
OKHCJIMUTEIbHO-BOCCTAHOBUTENBHBIX
CHUCTEM, KITaCCU(DUKAITHIO
IIEKTPOXUMUYECKUX CUCTEM, UX




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

IPAKTUYECKOE UCII0JIb30BaHNE, IPUHIIMIIBI
AIIEKTPOXUMHUYECKUX MIPOLIECCOB,
IPUMEHUTEIBHO K YCIOBUSAM
AKCILTyaTaluy 34aHUN (COOpYKEHUI)
IPOMBIIIJICHHOTO U I'PaXKJaHCKOT0
Ha3HAYECHMSI.

OIIK-1 CnocobeH pemaTh
3a1a4u npodeccuoHanbHON
JIEATEIbHOCTH Ha OCHOBE
UCTIOJIb30BAHUS
TEOPETUYECKUX U
NPAaKTHYECKUX OCHOB
€CTCCTBCHHbIX U
TEXHHUYECKHUX HAYK, a TAK)KE
MaTeMaTHYECKOro anmapaTa

NJ1-50nk-1 Beidop 6a30BbIx
(U3NIECKUX U XUMUYECKUX
3aKOHOB JJIsI PEIICHUS 3a1a4
npodeCCuOHATBLHON
JESITEIIBHOCTH

3HATh:

- CBOMCTBA pacTBOPOB U UX OCHOBHBIE
XapaKTePUCTHKH, SKCIIEPUMEHTAIIbHBIE
METO/Ibl ONPEJICTICHUS U OLICHKU ITUX
XapaKTePUCTHK MPU CTPOUTEIHCTBE
31aHUH (COOPYKEHHS) MPOMBIIIJIEHHOTO U
Ipa)x/IaHCKOT0 Ha3HAYCHUsI, OCHOBHbIE
CBOMCTBA KOJUIOUIHBIX U JTUCTIEPCHBIX
CHUCTEM, MIPOLIECCOB aICOPOIIUU U
3aKOHOMEPHOCTEN HapyLIEHUs UX
arperaTuBHOI YCTOWYMBOCTHU MIPH BBIOOPE
ONTUMAJILHBIX TEXHOJIOTUM U CXEM
MIPOU3BO/ICTBA;

- OCHOBHBIE 3aKOHOMEPHOCTH MPOIECCOB
KOPPO3UU METAJUIOB U 3aIIUThI
KOHCTPYKIIMOHHBIX MaT€pPUAIOB OT
KOPpPO3UH, OCHOBHBIE 3aKOHBI U
KJIACCU(PUKAINN XUMUYECKUX MTPOIIECCOB B
o011eit XxuMuu, KnaccuGUKaIumo 1
CBOMCTBAa XUMHUYECKHUX AJIEMEHTOB U UX
COEIMHEHUH, B3aUMOCBSI3b CTPOCHUS U
CBOICTB BEILIECTB.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurninuHa OTHOCHUTCA K OCHOBHOM TmpodeccroHanmbHON 00pa3oBaTeNbHON MporpaMmme
[TpoMbInIeHHOE, TpaKJaHCKOE U dHepreTHueckoe crpoutenbcTBo (manee — OIIOIN), nHampaBieHus
noarotoku 08.03.01 CtpourtenbcTBO, ypoBEHb 00pa30BaHUs: BhICIIEE 0OOpa30BaHKE - OaKaJaBpHUarT.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:

- 3HaTh OCHOBBI MaTeMaTUKH U (PU3UKHU B 00bEME CpeIHEN IIKOJIbl: OCHOBHBIE MOHATHUS U 3aKOHBI
OpPraHUYecKOi U HEOPraHMYECKOW XUMUHU, OCHOBBI XMMUYECKOH TEPMUHOJIOTHH, OCHOBBI KJIacCU(PUKAIIIH
3JIEMEHTOB M MX COCAMHEHUH, IPABWIIA HAIMCAHNS YPABHEHU XUMHUYECKUX PEAKIIUN

- YMETh COCTaBISATh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX M OOMEHHBIX peakIui 1
paccTaBiATh KO3 (ULKMEHTHI B HUX Ha OCHOBE AJIEKTPOHHOTO OajlaHCa; COCTaBIATh CTPYKTYPHbIE
(bopMyIbl OpraHMYECKUX U HEOPraHWYECKUX BEIECTB; IPUMEHSATh OCHOBHBIE 3aKOHBI (PU3UKH U XUMUHU
JUI PacyeToB Macc U 00BEMOB BEIIECTB

Pe3ynbraThl 00y4eHus1, MONTydYeHHbIE P OCBOCHUH TUCIUILIMHBI, HEOOXOAUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyI0eMKOCTh JUCHUTUTMHBI COCTaBIISIET 4 3a4eTHBIX euHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| & < 5 op
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa CopneprkaHue caMOCTOSTENTFHON paboThl/
/o IPOMEKYTOYHOU o &| 3 Koncyunpranus UKP PaGora s | LOATOTOBKA K METOMYECKUE YKA3AHMS
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Baenenue. 19 4 1 1 1 - - - - - 16 - H3yuenue mamepuanog 1umepamypHsix
11 OCHOBHBIE 3aKOHBI 19 1 1 1 - - - - - 16 - UCHIOUHUKOB:
XHUMUHU [1], 23-45
[2], 3-38
[3], 20-36
2 Paznen 2. Ctpoenue 19 1 1 1 - - - - - 16 - H3yuenue mamepuanog 1umepamypHsix
BEIlleCTBa UCIOYHUKOB:
2.1 CrpoeHue BelecTra 19 1 1 1 - - - - - 16 - [1], 58-89
[2], 69-93
[3], 46-63
[4], 3-35
[5], 5-28
3 Paznen 3. O0mme 23 2 2 2 - - - - - 17 - H3yuenue mamepuanog aumepamypHsix
3aKOHOMEPHOCTH UCOYHUKOB:
XUMUYIECKHUX [2], 125-150
MPOLIECCOB. [3], 68-72
XuMuueckoe [4], 56-73
paBHOBECHE [5], 59-73
3.1 O0mme 23 2 2 2 - - - - - 17 -
3aKOHOMEPHOCTH
XAMHYECKHX
TIPOLIECCOB.
Xumuueckoe
paBHOBecCHE
4 Paznen 4. PactBopsl 23 2 2 2 - - - - - 17 - H3yuenue mamepuanog 1umepamyprbix
4.1 PactBops! 23 2 2 2 - - - - - 17 - UCHIOUHUKOB:

[1], 120-154
[3], 79-94




[4], 12-143
[5], 85-90

Pazgen 5.
DIEeKTPOXUMHUUECKHE
TIPOTIECCHI

24

18

5.1

OKHCIIUTENBHO-
BOCCTAHOBHUTEILHBIE 1
JIEKTPOXUMUIECKIE
TIPOIIECCHl. 3aKOHBI
®Dapapes.
TepmoauHamuka
ANEKTPOXUMUYECKUX
MIPOIIECCOB.
ONEeKTPOIHbIE
IMOTEHIMAJIbI U TUIIBI
3JIEKTPOJIOB.
Bonoponnas mkana
MIOTEHIMAJIOB.
YpaBuenue HepHera.
T"anpBannueckue
DJIEMEHTHI.
DIEeKTPOaBIKYIIA
CHJIA DJIEMEHTA.
Kunernka
ANEKTPOXUMUYECKUX
MIPOIIECCOB.
DNEeKTPOH3.
[TocaepoBaTenbHOCTH
ANEKTPOIHBIX
MIPOIIECCOB IIPH
JIEKTPOIH3E.
IIpaxTnyeckoe
MpUMEHEHHE
3JIEKTPOJIH3A.
Xumuueckas u
AJIEKTPOXUMUIECKAS
KOPPO3UsI METAIIJIOB.
Kiaccudpukanus
KOPPO3UOHHBIX

24

18

H3yuenue mamepuanos 1umepamypHsix
UCHOUHUKOG:

[1], 260-305
[2], 153-189
[3], 120-159
[5], 235-285




npoueccoB. CKOpOCTh U
MEXaHU3M
KOPPO3HUOHHBIX
nporieccoB. OCHOBHBIE
METOIBI 3aIUTHI
METaJUIOB OT KOPPO3HUHL.
JlerupoBanue
METaJUIOB. 3aIUTHEIC
TIOKPBITHS.
Mertanmuaeckue u
HEMEeTaJNTHUEeCKHe
MIOKPBITHSL.
DNEeKTPOXUMHUUECKAs

3aIurTa
2 - - 0.5 - 33.5

DK3aMeH 36.0 - - -
- 0.5 84 335

Bcero 3a cemectp 144.0 8 8 8 - 2
0.5 1175

2 -

Hroro 3a cemecTp 144.0 8 8 8

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM

npoektam/padboram; MKKII — unauBuiyansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUH 110 pa3aenam
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymumii koHTposb; [TA — npomexyTrouHas

aTTeCTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bgeoenue.

1.1. OcHOBHBIE 3aKOHBI XUMHH

OCHOBHBIC TIOHATHUS U ONPEICICHHUS] XUMUU HEOPraHMYEeCKOH, OPraHuIecKOr U O0IIel XUMUH.
3HavYeHHEe XUMHUHM B WM3YYEHUU TPHUPOJLI U Pa3BUTHH TEXHUKH. OCHOBHBIE CTEXHMOMETPUUYECKUE
3aKOHBI XUMHUH: 3aKOH ITOCTOSHCTBA COCTaBa, 3aKOH SKBHUBAJCHTOB..

2. Pazoen 2. Cmpoenue sewiecmsa

2.1. Ctpoenue BelecTBa

OcHOBHBIE TIOJIO)KEHHS KBAaHTOBO-MEXAHMYECKOM MOJENIM CTPOeHUs aroma. J[IBolicTBEHHas
npupoga 3JeKTpoHa. AtomHble opOutanu. KBanToBbie umcna. CTpoeHHE MHOTOXJIEKTPOHHBIX
atoMmoB. ITpuHnunsl GopMHpOBaHUS JIEKTPOHHON CTPYKTyphl aToMmoB. Ilepuonuyeckas cucrema
anemenToB J[.MI. MenneneeBa u 31eKTpoHHas CTpyKTypa aromoB. CoBpeMeHHas (OpMyJIHpOBKa
NIEPUOANYECKOro 3aKkoHa. llepmomnueckoe WM3MEHEHHE CBOWCTB 3JEMEHTOB M UX COCIUHEHUI:
DHEPryusl WOHM3ALUHU, DHEPrus CPOJACTBA K DIIEKTPOHY, SJIEKTPOOTPHULATEIBHOCTh, ATOMHBIC
panuychl, OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIE M KHUCIOTHO-OCHOBHBIE cBoicTBa. IIpupona
XUMHUecKol cBsi3u. KoBaseHTHas, MOHHAs M MeTaluIMdyecKas CBs3b, MX XapaKTEPUCTUKU U
cBoiictBa. Meton BaseHTHbIX cBsizeir (BC). Mexanusmbl 00pa3oBaHHs KOBaJICHTHOH CBSI3U.
[TpocTpancTBeHHas cTpykrypa Mojekyn no merony BC. I'mOpuamzanusi aTOMHBIX OpOUTaiei.
[TonsspHOCTE MOJIEKYJ. MarHuTHbIE CBOMCTBA MOJIEKYJ. MEXMONIEKYISpHbIE B3aUMOJEHCTBUS.
ArperaTHble COCTOSIHUS BEIIECTBA. XUMHUYECKOE CTPOECHUE TBEPAOTO Teiaa. AMOpP(HHOE COCTOSIHHE
BeniecTBa. Kpucrainuueckue pemeTki. XuMu4eckast CBsI3b B TBEPBIX TENAX..

3. Pazoen 3. O6mue 3aKOHOMEPHOCIU XUMUYECKUX NPOYEcco8. Xumuueckoe pasHosecue

3.1. O0u1re 3aKOHOMEPHOCTH XUMUYECKUX MPOLECCOB. XUMUYECKOE paBHOBECHUE

DOneMEeHTbl XUMUYECKONH TepMOAMHAMUKU. BHyTpeHHss sHeprus u sHTanbnus. llepBolil 3akoH
TEPMOJIMHAMMKH. DHTAJIBIIMKA OOpa30BaHUs M CrOpaHMs BEIIECTB. 3aKOH l'ecca M ero cCieicTBHUS.
VpaBuenne Kupxrodda. Tepmoxummudeckne pacueTbl. ODHTpPOMHUS KakK (PYHKIUS COCTOSHHUS
CHCTEMBI. DHTPONHS XUMHUECKUX peakinii U (a30BbIX Mepexo10B. BTopoil 3akoH TepMOANMHAMUKI
JUISL  U30JUPOBAaHHBIX CHCTEM. OHTAJIbNUIHBIA W OSHTPONUUHBIM (akTOpel B H300apHO-
U30TepPMHUECKUX Mpoleccax. DHeprus ['m66ca u sHeprus ['enbmronbla XMMHYECKHX PEAKIMM.
Kputepun BO3MOXKHOCTH CaMOIPOU3BOJIBHOTO NPOTEKAaHUS XUMHYECKHX IPOLECCOB. DHEPrus
I'n66ca obpazoBaHus BelecTB. YpaBHeHHe H30TepMbl BanT-I'odpda. Xumuueckoe paBHOBecHE.
TepMoanHaMuyeckue ycioBusi paBHOBecHs. KOHCTaHTBI XMMHYECKOIO paBHOBECHS. 3aBUCUMOCTh
KOHCTaHTBI paBHOBECHs OT TemnepaTrypsl. Cmemenne pasHoBecus, npuHuun Jle latense-bpayna.
PacueTbl paBHOBECHOTO cOCTaBa CHUCTEM M BBIXOJa IMPOAYKTOB peakUUU. YpaBHEHHE H300aphbl
Bant-T'opda. OcHoBHBIE MOHATHS U 3aKOHBI XUMHYECKOM KMHETHKH. KMHeTHueckue ypaBHEHUS
JUIST peakIMi pas3HbIX MOPSAKOB. BiMsSHME KOHLEHTpaluuMuM Ha CKOPOCTh Iporecca. BiusHue
TeMmreparypbl Ha ckopocTh peakuuil. [IpaBuno Baut-I'opda. YpaBuenue Appenuyca. Teopus
aKTUBUPOBAHHOI0 KoMIUIekca. KatanuTudeckne mpoueccsl. JHEprus aktupauu. Karaauzaropsl.

4. Pasoen 4. Pacmeopul

4.1. PactBOpHI

HucnepcHocTs U nucnepcHble cuctembl. PactBopbl. CriocoObl BBIpaXKEHHsI KOHIIEHTPAlUU
pactBopoB. PactBopumocTs. OOmiue (KOJIMraTUBHBIE) CBOWCTBAa pacTBOpPOB. TepMoauHaMUKa
IIPOLIECCOB PAacCTBOPEHUA. XMMHUYECKHE PaBHOBECHsS B pacTBopax. PacTBOpBI 3JEKTPOIMTOB.
OnexTponuTtnueckass auccouunanus. Crnabble snekTposnTel. KoHcTaHTa nucconuanuu. 3aKoH

8



OctBanbra. CuIIbHBIE D3JEKTPOJIUTBHL. AKTHBHOCTH 3JIEKTPOJIMTOB B BOJIHBIX pacTBOpax.
Bopopoausiii mokazarenb cpenbl. OCHOBHBIE MOHSTHS TUCHEPCHBIX CUCTEM, KiacCHUpUKalusi U
cBoictBa. ['maponus coneit. CteneHb U KOHCTAHTa TUAPOIU3a. MamopacTBOPUMBIE AJIEKTPOIUTHI.
[TpousBenenue pactBopumocTu. IloHATHE oNMroMepsl W MOJKUMEPHI, OCOOEHHOCTH MPOTEKAHUS
peaKum”I MMOJIMMEpHU3allUH, UCITOJIb30BAHUC ITOJMMEPOB B CTPOUTCIIbHBIX MaTCpUaliax.

5. Pazoen 5. Dnekmpoxumuueckue npoueccol

5.1. OKHCIUTENBHO-BOCCTAHOBUTEINIBHBIE U AIEKTPOXUMUYECKHUE Mpoliecchl. 3akoHbl Dapasest.
TepMoauHAMUKa 3JIEKTPOXUMUYECKUX MTPOLECCOB. DINEKTPOHBIE TOTEHIUAIIBI U TUIIBI 3JIEKTPO/IOB.
Bonoponnas mkana noreHuuanos. YpaBHenue HepHera. ["anbBaHUUECKHE SIIEMEHTHI.
ONEeKTpOABMKYILAs cUila 3JeMeHTa. KuHEeTHKa 3JIeKTPOXUMHUYECKUX MPOLIECCOB. DIIEKTPOIH3.
[TocnenoBaTenbHOCTh AJIEKTPOIHBIX IPOLIECCOB MIPH JIeKTpoau3e. IIpakTuueckoe npumMeHeHne
JIEKTPOIM3a. XUMHUECKas U IEKTPOXUMHUYEcKas Koppo3us MeTaiuioB. Kiaccuduxanus
KOPPO3UOHHBIX ITpolieccoB. CKOPOCTh U MEXaHU3M KOPPO3HUOHHBIX IporieccoB. OCHOBHBIE METOIbI
3alIUThl METAJUIOB OT KOppo3uu. JlerupoBaHue MeTauioB. 3alllUTHBIE TOKPBITHS. MeTannueckue u
HEMETAJUIMYECKHUE MOKPBITUS. DIEKTPOXUMUYECKAs 3aIUTa

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. DnekTpoHHOE cTpoeHue aToMa. XUMHUYecKas cBs3b. OnpeeneHue NpoCTPaHCTBEHHBIX
CTPYKTYP MOJIEKYJI 10 METO/IY BaJICHTHBIX CBSI3€ii.;
2. TepmoanHamuueckue GYHKIIUU COCTOSIHUSI CUCTEMBI (PHTAJIBITUS, SHTPOIIUS, SHEPTUS
['n66c¢a). TermoBblie 3G GeKTh XUMUYECKUX peakiuii. OnpeaeneHne HanpaBIeHHOCTH
XUMHUYECKHX MPOIECCOB. TepMOXUMHUUYECKUE PACUETHI;
3. Xumudeckoe paBHOBecHe. PacyeTsl paBHOBECHBIX COCTABOB TEPMOJAMHAMUYECKUX CUCTEM.
Kunernka xumudeckux peakuuii. Kunetnueckue pacueTs! Juisi OAHOCTOPOHHHUX PEAKIIHA
Pa3HBIX MOPSIKOB;
4. PacTBOpBI 3JIEKTPOJIUTOB. PacueTsl BOJOPOAHOIO MOKa3aTes paCTBOPOB CHUIIbHBIX U
cabbIx 25eKTpouToB. ['uaponus coneid. PacueTsl BOIOPOIHOTO TTOKA3aTeNs pacCTBOPOB
CoJIeH;
5. DnekTpoxumudeckue nporecchl. DJC u HanpspKeHNe TalbBAaHUYECKUX JJIEMEHTOB;
6. Onektponus. Pacuersl mo 3akonam dapaes.

3.4. TeMbl 1a00paTOPHBIX padoT
1. 1.2nexTpoHHAast CTPYKTYpa aTOMOB U OJJHOATOMHBIX HOHOB;
2. 2.0mpeneneHue TEMIOBBIX 3PPEKTOB XUMUIECKUX PEAKITHil;
3. 3. BomopoHblii mokaszarenb Cpe/ibl;
4. 4. DNeKTPOABIKYILME CHIIBI U HAMPsHKEHHE TaTbBaHUYECKOTO JIEMEHTA.

3.5 Koncyabranumn

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena
JTUCIUIUTUHBEI (B

O1eHOYHOE CPEICTBO
(TN ¥ HAUMEHOBAaHUE)

3amaHupOBaHHbIE PE3yAbTaThl 00YUEHHUS MO TUCIUIUINHE Konbr
COOTBETCTBUU C
(B cOOTBETCTBUHU C pazjesioM 1) HWHJIUKAaTOPOB 1.3.1)
1]2[3]4]5
3HaTh:
0a30BbI€ 3aKOHBI 001IEH XUMUHU, 3aKOHOMEPHOCTH MTPOTEKAHUS KonTponbnas pabora/IIpoctpancTBenHas
XUMHAYECKHX MPOIIECCOB, XUMUYECKOE U (ha30BbIE paBHOBECHS, CTPYKTYypa MOJIEKYJI, CTPOCHHE aToMa.
CKOPOCTb PEaKIMil U METO/IbI €€ PErYIUPOBAHMS, 3aKOHOMEPHOCTH Bonpocsl o naboparopHoit padote 1o
MIPOTEKAHUS XUMHYECKHUX TIPOIIECCOB, XUMHUYECKOE U (ha30BBIC VLo + pazneny 1
PaBHOBECHSI, CKOPOCTh PEAKLIUN U METO/bI €€ PEryJIMPOBAHUS IIPU
BBEIOOPE ONTHUMAIIBHBIX TEXHOJIOTHH U CXEM IIPH MTPOBEICHUN
CTPOUTENbHO-MOHTaXXHBIX PaboT B chepe MPOMBILIUIEHHOTO U
I'PaX/1aHCKOI'0 CTPOUTENILCTBA
OCHOBHBIE XapaKTEPUCTUKU OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX KonTponbnas pabota/PacTBopsI
CHCTEM, KJIACCH(PUKALINIO IIEKTPOXUMUYECKUX CHCTEM, UX AIIEKTPOJINTOB. BoopoiHbIN TOKa3aTenb
MPaKTUYECKOE UCIIONb30BAHUE, TPUHIUIIBI SJIEKTPOXUMHUECKUX N JI-3onk-1 +
MIPOLIECCOB, IPUMEHUTENBHO K YCIIOBUSAM IKCIUTyaTalluu 30aHUN
(coopy:keHHUi) MPOMBIIIUIEHHOTO M TPAKJAHCKOTO Ha3HAUCHUS
o011re 3aKOHOMEPHOCTH XUMUYECKUX SBJIEHUH U MTPOLIECCOB, KonTponbnast padota/IIpocTpancTBeHHas
OCHOBBI XUMUYECKON TEPMOJUHAMUKY, TIPUHIIUIIBI CTPYKTYpa MOJIEKYJI, CTPOEHUE aToMa.
TEPMOJMHAMHYECKHUX PACUETOB IIPU ONpeeIeHne Oa30BbIX VT-301k4 + Bonpocs! o naboparopHoit pabote 1o
MapaMeTpoOB TEIUIOBOTO PeXXHUMa 3JaHUN U COOPYKEHUI, OCHOBHBIE ’ pazneny 1
KMHETHYECKUE 3aKOHBI U 3aKOHOMEPHOCTH MPOIECCOB, IPUHITUITBI
KMHETHYECKUX pPacyeTOB
OCHOBHBIE 3aKOHOMEPHOCTH IIPOLIECCOB KOPPO3UU METAILIOB U KonTponbhas padota/Xumuueckas
3aIUTHl KOHCTPYKIIMOHHBIX MAaTEPUAIOB OT KOPPO3UU, OCHOBHBIE TepMOIMHAMUKA, paBHOBECHE, KUHETHKA
3aKOHBI U KJIACCU(PUKAIIMA XUMAYECKHUX MTPOIIECCOB B OOIIEH N J1-50mk-1 +
XUMHH, KIACCU(PUKALINIO U CBOMCTBA XUMHUYECKHX IJIEMEHTOB U UX
COEMHEHHMI, B3AMMOCBSI3b CTPOCHHS M CBOWCTB BEILIECTB
CBOICTBA PACTBOPOB Y UX OCHOBHBIE XaPAKTEPUCTHUKH, N 1-50mk-1 + | KontponbHas pabora/l aqpBaHueCKUi
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HKCIIEPUMEHTAJIbHBIE METO/IbI OIIPEICICHUS U OLIEHKH 3TUX
XapaKTEPUCTHUK MPH CTPOUTEIHCTBE 3/IaHUN (COOPYKEHUS )
MIPOMBIIIJIEHHOTO U TPaXKIaHCKOT'0 Ha3HAYEHHUSI, OCHOBHBIE
CBOMCTBA KOJUIOUIHBIX U JTUCTIEPCHBIX CUCTEM, ITPOLIECCOB
azcopOLMU ¥ 3aKOHOMEPHOCTEH HApYILIEHUSI UX arperaTuBHON
YCTOMYMUBOCTHU MPHU BHIOOPE ONTUMAIBHBIX TEXHOJOTUN U CXEM
MIPOM3BOJICTBA

aneMeHT. Dnektponus. Kopposus
METaJIJIOB
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
4 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. l'anpBanmdeckuii anemenT. Dnekrponu3. Kopposus meramioB (KorrponsHas padora)
2. [IpocTpaHcTBeHHAs CTPYKTYpa MOJIEKYI, CTpoeHue aroma. Borpockl 1o nabopaTopHoii
pabote o pazneny | (KontponbHas pabota)
3. PactBopsI anexktposntoB. Bogopoansrii mokazatens (KornTponbsHas padoTa)
4. XuMuueckas TepMOIMHAMUKa, paBHOBecue, kunetuka (KonrponbsHas padoTa)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Oxzamen (Cemecmp Ned)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0CHOBaHMU CEMECTPOBOM M ATTECTALIMOHHON COCTABIISIOIINX.

B numiom BeICTaBIsIeTCS OLICHKA 3a 4 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 MleyaTHbIe U 3JIeKTPOHHbIE U3IAHUSA

1. Koposun, H. B. O0mias xumus : yd4eOHHK /17151 By30B 110 TEXHUYECKHM HAIPaBJICHUSAM U
cnernmanbHOCTSM / H. B. KopoBun . — 8-e u3n., crep . — M. : Beicias mkona, 2007 . — 557 ¢. -
ISBN 5-06-004403-3 .;

2. Koposun, H. B. O6miast xumus. Jlabopatopuslili mpakTukyM : yuedHoe nocodue / H. B. Koposus,
B. K. Kamsbrmosa, E. 5. Y apuc ; o6m. pea. H. B. Koposun . — M. : KnoPyc, 2015 . - 336 c. —
(bakanmaspuar) . - ISBN 978-5-406-04140-6 .;

3. O6mas xumus. Teopus u 3anaun : yuebHoe nocodue / pen. H. B. Koposun, H. B. Kynemios . — 3-
e u3l., crep . — Cankr-IlerepOypr : Jlanp, 2018 . — 492c. — (YueOnuku as By30B. CrnieruanbHas
auteparypa) . - ISBN 978-5-8114-1736-0 .;

4. 3agaun v ynpakHeHHs 1o o011eit xumuu : yaeObHoe mocodue st BTy30B / b. 1. Agamcon, [u
ap.] ; Pen. H. B. KopoBus . — 4-e u3ja., nepepad . — M. : Bricmias mkoona, 2008 . — 255 c. - ISBN
978-5-06-004140-8 .;

5. Koposun H. B., Kynemos H. B., I'onuapyk O. H., Kambimiosa B. K., Jlanckas U. U., MscaukoBa
H. B., Ocuna M. A., Ypuc E. 4., dmrynos H. A.- "O6mas xumus. Teopus u 3agaun’, (6-¢ u3m.,
ctep.), U3narenncrBo: "Jlanw", Cankt-IlerepOypr, 2022 - (492 c.)
https://e.lanbook.com/book/183692.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii maket o(h)UCHBIX IPOrpam;

3. Maitnn Buneoxondepenuu;
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4. Windows Server / CepBepHas ornepainroHHasi cucreMa cemeiictsa Linux.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. baza nanasix BUHUTMH online - http://www.viniti.ru/

5. HanpoHanbHas 3JIeKTPOHHAs 0udamoTeKa - https://rusneb.ru/

6. HannoHabHbII mopTaa oHjaliH 00yueHusi «OTKpbITOE 00pa3oBanue» - https://openedu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemenus

VY4eOHble ayuTopun
JUIS1 TIPOBEJICHUS
JICKITMOHHBIX 3aHATHH U
TEKYIIEro KOHTPOJIA

Y4eOHble ayIuTOpUN
JUTSI TIPOBEICHUS
MPaKTUYECKUX 3aHATHUH,
KP u KII

VY4ebHble ayIUTOPUH
U1 IPOBEJICHUS
71a00paTOPHBIX 3aHATUH

VY4ebHble ayIUTOPUH
JUTSl IPOBEJICHUS
IIPOMEKYTOUHOU

aTTecTaluu

ITomemenus s
CaMOCTOSITSIILHOU
paboThI

Homep aynuropun, Ocnamenne
HaAaMMCHOBaHUE
XK-120, cepBep, KOHIUIIMOHEP
MamuHHBIH 321
MBI
Bb-300, Yuebnas napra, mapra co ckaMbei, pabouee MecTo
ayIUTOpUs COTpYJHUKA, CTOJ, CTYJI, TPUOYHA, 10CKa MEJIOBas,
KOJIOHKH 3BYKOBbIE, MUKPO(OH, MyJIbTUMETUNHBIN
MPOEKTOP, FKPaH, yIeOHO-HATISITHOE Toco0ne
2K-120, cepBep, KOHIUIIMOHEP
MatnHHBII 327
NBI]
A-413/2, CTOJI PEIOIaBaTeIsl, CTYJI, KA IS XPAaHCHUS
JlaGoparopus kad. WHBEHTaps, J0CKa MeJoBast, 000pya0BaHue AJis
"Xu29" JKCIIEPEMEHTOB, Y4eOHO-HarIsAHOE Tocodue
XK-120, cepBep, KOHIULIMOHEP
MamuHHbIN 327
NBI]
A-413/2, CTOJI TIPETIOIaBaTeNsl, CTYJI, mIKad sl XpaHEHHS
Jlaboparopus kad. MHBEHTapsl, J0CKa MeJIoBasi, 000pyA0BaHHE IS
"Xu29" JKCIIEPEMEHTOB, Y4eOHO-HarIsAHOE Tocodue
XK-120, cepBep, KOHIULIMOHEP
MamuHHbIN 327
NBI]
A-413/2, CTOJI TIPETIOIaBaTeNs, CTYJI, MKad ISl XpaHSHHS
Jlaboparopus kad. MHBEHTapsl, J0CKa MeJIoBasi, 000pyA0BaHHE IS
"Xudo" AKCTIIEPEMEHTOB, Y4eOHO-HATJISITHOE TTOCO0re
HTB-303, CTOJI KOMIIBIOTEPHBIN, CTYJI, CTOJ MUCEMEHHBIH,
KommberotepHsiit BEIIAJIKA JUTS O/IEXK/IbI, KOMIIBIOTEpHAs! CETh C

YUTAJILHBIN 3aJ1

BbIXOZIOM B IHTEpHET, KOMIIBIOTED
NIEPCOHAIBbHBIN, IPUHTEP, KOHIULIMOHED

ITomemenus s
KOHCYJIbTUPOBaHUsA

I'-202, Kabuner
COTPY/AHUKOB Kag.
"SIrTC"

CTOJ Ui pabOTHI C JOKYMEHTaMH, CTOJ
KOMIIBIOTEPHBIH, CTYJ, MKad 175 JOKYMEHTOB,
KOMITBIOTEpHAs CETh C BBIX0/10M B MHTEpHET,
HOYTOYK, KOMIIBIOTEp MEePCOHANIbHBIN, TPUHTEP

ITomemenus s
XpaHeHus
000pyTI0BaHUS U

1'-225, KimagoBas
kadenpsr "T'BUD"

CTeJJIaX IS XpPaHEHUSI MHBEHTaps, CTYJ, CTOJ
MMHCbMEHHBIN, KOMITBIOTEPHAsL CETh C BBIXOJIOM B
WNHuTtepuet, HaOOp MHCTPYMEHTOB JJIS
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y4eOHOTO HHBEHTAPS

MPOPUIAKTUUECKOTO 00CITYKHUBAHUS
obopynoBanusi, HAOOPHI IEMOHCTPAITMOHHOTO
000py/n0oBaHusl, apXUBHBIE JOKYMEHTHI,
JTUTUTIOMHBIC U KYPCOBBIE PaOOTHI CTYICHTOB,
KaHLESIPCKUM MPUHAITICKHOCTH, 3allacHbIe
KOMIUICKTYIOIINE Il 000pYIOBaHUs, CMCHHBIE
3amyacTty i1 DOBM
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

XUMHUASA

(Ha3BaHME AUCIMILIMHBI)

4 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3
KM-4

[IpocTpaHcTBEeHHas CTPYKTypa MOJIEKYII, CTpoeHHe aroma. Bompock 1o nadopaTtopHoii padoTte
o pasneny 1 (KorrponbsHas pabora)

XuMuyeckasi TepMOIMHaMUKa, paBHOBecue, kunetuka (KonrponbHas padora)

PacTBopsI 2nexTposnToB. Bonopoausiii nokaszarens (KontponbHas pabora)

["anpBanmveckuii anemMeHT. DnekTpoiuns. Kopposus metamioB (KonTponbHas padorta)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM-
Howep Pa3znen nucuumninHb RM: L 2 3 4
pasjena Henens 4 8 12 15
KM:
1 Brenenue.
11 OCHOBHBIE 3aKOHBI XUMUH +
2 Paznen 2. CtpoeHue BeliecTBa
2.1 CrpoeHue BeniecTBa +
3 Paznen 3. O0uue 3akoOHOMEPHOCTH XUMUYECKUX MPOLIECCOB.
XVWMHUYECKOE PaBHOBECHE
31 OO0m1re 3aKOHOMEPHOCTH XUMHUYECKHUX MPOIIECCOB. +
' XVWMHUYECKOE PaBHOBECHE
4 Pasnen 4. PactBopsl
4.1 PactBops! +
5 Paznen 5. DneKkTpoXUMHUUYECKHE TPOIECCHI
OKHUCIATENbHO-BOCCTAHOBUTEIHHBIC U AJICKTPOXUMUYECKHE
npoueccsl. 3akoHbl Dapanes. TepMonnHaMuka
AJIEKTPOXUMHYECKHUX MPOIIECCOB. DIEKTPOIHBIC MOTCHIIHAIIBI
U THIIBI DJIEKTPOI0B. BoopoaHas 1mkana moTeHImaioB.
VYpauenue HepHcTa. ["aibBaHMYECKHE STIEMEHTBHI.
51 DNEeKTPOABMXKYIIas cuiia aneMeHnTa. KuHetnuka +
' AJIEKTPOXUMHYECKHUX MPOIIECCOB. DIEKTPOIIHU3.
[TocnenoBaTeabHOCTH JIEKTPOJHBIX MPOLIECCOB MPHU
anexTponuse. [IpakTuyeckoe mprUMEHEHNE IIEKTPOIIU3A.
XuMu4eckasi M JIEKTPOXUMHUYECKast KOPPO3Us METAILIOB.
Knaccudukanmst Koppo3noHHBIX mpoiieccoB. CKOpOCTh U
MEXaHU3M KOPPO3UOHHBIX MpolieccoB. OCHOBHBIE METO/IbI
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3aIlUTHl METAJIJIOB OT KOppo3uHu. JlernpoBaHrue MeTaIOB.
3amuTHbIe TOKPHITUSL. MeTauindeckue 1 HeMeTaNInueCcKue
MOKPBITUS. DIEKTPOXUMHUYECKas 3alI1Ta

Bec KM, %:

15

25

25

35
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