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Ka(bez[pOI/I - Mol WaeHTUdMKaTOp R44cflcc8-SainovMP-e2adb419 M,H, CaI/IHOB




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

JACATCIIBHOCTH..

3agauu AMCHMIIINHBI

- OCBOCHHEC OCHOBHBIX 3aKOHOB M ITPUHIIUIIOB XUMHWH 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 nponeccos, OBJIAACHUC OCHOBaAMU
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 OMBITA BHITIOJIHEHHUS SKCIIEPUMEHTA B PAMKAaX OCBOCHHBIX J1A0OPATOPHBIX

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 oﬁyqemm 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
COOPYKEHHM, OCHOBHBIE KUHETUYECKHE
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 MTPOLIECCOB,
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
TEXHHYECKHUX HAYK, a TAKKE
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) MPOMBIILJIEHHOTO 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 JUCIIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TpodeccHoHaIbHOM 00pa3oBaTeIbHOM MporpaMme
[TpoMbInIeHHOE, TpaKJaHCKOE U HHepreThueckoe crpoutenbcTBo (manee — OIIOII), nHampaBneHus
noarotoBku 08.03.01 CtpourtenbcTBO, ypoBEeHb 00pa30BaHus: BbICIIee 0Opa30BaHKE - OaKajaBpHUar.

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 COCTABIATh YPABHEHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX M1 OOMEHHBIX peaKkIui 1
paccTaBiATh KO3 (ULKMEHTHI B HUX Ha OCHOBE AJIEKTPOHHOTO OajlaHCa; COCTaBIATh CTPYKTYPHbIE
(bopMyIbl OpraHMYECKUX U HEOPTraHWYECKHUX BEIECTB; IPUMEHATh OCHOBHBIE 3aKOHBI (PM3UKH U XUMUHU
JUIS PacyeToB Macc U 00bEMOB BEILIECTB

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




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pasnensr/TeMsl

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) Mo BUJIaM y4eOHOI paboTh

m
33| E KonrakTHas pabora CP o
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 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 /KOHTPOITb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Baenenue. 10 4 2 - - - - - - - 8 - H3yuenue mamepuanog 1umepamypHsix
11 OCHOBHBIE 3aKOHBI 10 2 - - - - - - - 8 - UCHIOUHUKOB:
XHUMUHU [1], 23-45
[2], 3-38
[3], 20-36
2 Paznen 2. Ctpoenue 24 2 2 2 - - - - - 18 - H3yuenue mamepuanog iumepamypnoix
BEIlleCTBa UCIOYHUKOB:
2.1 CrpoeHue BelecTra 24 2 2 2 - - - - - 18 - [1], 58-89
[2], 69-93
[3], 46-63
[4], 3-35
[5], 5-28
3 Paznen 3. O0mme 26 4 2 2 - - - - - 18 - H3yuenue mamepuanog aumepamypHsix
3aKOHOMEPHOCTH UCHOYHUKOG:
XUMUYIECKHUX [2], 125-150
MPOLIECCOB. [3], 68-72
XuMuueckoe [4], 56-73
paBHOBECHE [5], 59-73
3.1 O6imie 26 4 2 2 - - - - - 18 -
3aKOHOMEPHOCTH
XAMHYECKHX
TIPOLIECCOB.
Xumuueckoe
paBHOBecCHE
4 Paznen 4. PactBopsl 24 2 2 2 - - - - - 18 - H3yuenue mamepuanog 1umepamyprbix
4.1 PactBops! 24 2 2 2 - - - - - 18 - UCHIOUHUKOB:

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




[4], 120-143
[5], 85-90

5 Paznen 5. 24 2 2 2 - 18 - H3yuenue mamepuanos iumepamypHsLx
DJIeKTPOXUMUUECKHUE UCHMOYHUKOB:

TIPOIIECCHI [1], 260-305
5.1 DIIEKTPOXUMHUUECCKHE 24 2 2 2 - 18 - [2], 153-189
TIPOIIECCHI [3], 120-159
[5], 235-286

DK3ameH 36.0 - - - 0.5 - 335

Bcero 3a cemecTp 144.0 12 8 8 0.5 80 335

Hroro 3a cemecTp 144.0 12 8 8 2 0.5 1135

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoekTtam/padoram; UKKII — nnauButyanbHbIe KOHCYIBTAIIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpymmoBsie KOHCYIbTAMU IO pa3ienaM
mucuuiuiniel; CP — camocrostensHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii KoHTposb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bgeoenue.

1.1. OcHOBHBIE 3aKOHBI XUMHH

OCHOBHBIC TIOHATHUS U OINPEICICHIS] XUMUU HEOPTaHUIECKOM, OPraHMYECKON U 00IIeH XuMUu.
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
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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. DIeKTpPOXUMHUYECKHE ITPOLIECCHI

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE W JIEKTPOXUMUYECKHE Tporecchl. 3akoHbl Dapanes.
TCpMOI[I/IHaMI/IKa SJICKTPOXUMUYCCKUX MPOHCCCOB. 3JI€KTPOIIHLI€ NMOTCHIHAJIBI U TUIIBI 3JICKTPOIAOB.
Bomopopnas mkama moTeHnmanoB. YpaBHeHue Hepucrta. [anpBaHMYecKHE — 3IEMEHTHI
ONeKTpoABMKYIIAsl cuila IeMeHTa. KHHEeTHKa 3JIEKTPOXMMUYECKUX HPOLECCOB. DIEKTPOIH3.
[TociietoBaTeIbHOCTD 3JEKTPOAHBIX HPOLIECCOB MHpH dieKTpoimse. [IpakTuueckoe mpuUMeHEHHE
DIIEKTPONIM3a. XHUMHUYECKass H OJICKTPOXHUMHYEcKas Koppo3usi wmertawioB. Kiaccudukanums
KOPPO3HOHHBIX NpoleccoB. CKOPOCTh U MEXaHNU3M KOPPO3UOHHBIX IporieccoB. OCHOBHBIE METObI
3aIIUTHl METAIJIOB OT KOPpOo3uH. JIernpoBanne MeTaIoB. 3alUTHBIE TOKPHITHS. MeTaIITMUecKue 1
HEMETANINYECKUE MOKPBITHS. DICKTPOXUMHUUECKAs 3allUTa.

3.3. TeMbl NIPaKTHYECKUX 3aHATHH
1. TepmoauHaMuveckre GyHKLIUU COCTOSHUS CUCTEMBI (SHTAJIBIIMS, SHTPOIIUS, SHEPIHsI
['n66ca). TermoBbie 3G GeKTh XUMUYECKHX peakiuid. OnpeaeneHne HanpaBIeHHOCTH
XUMHUYECKHX MpoleccoB. TepMOXUMUYECKHE PACUETHI;
2. Dnexrpoxummdeckue mpouecchl. 9/1C 1 HanpsHKeHHEe TaTbBaHUYECKHUX 3JIEMEHTOB;
3. PacTBOpBI 371€KTPOIUTOB. PacueTsl BOZOPOAHOrO MOKa3aTelisi PaCTBOPOB CHIIBHBIX U
cinabbIxX AeKTpoauToB. ['unponus coneil. PacueTsl BOAOPOJHOTO MOKa3aTessl paCTBOPOB
coJIeit;
4. Xumuueckoe paBHOBecHe. PacueTbl paBHOBECHBIX COCTABOB TEPMOAMHAMUYECKUX CHCTEM.
Kuneruka xumuueckux peakiuil. Kunetnueckue pacueTsl 17151 OAHOCTOPOHHHMX PeaKIUii
Pa3HBIX MMOPSIKOB;
5. DneKkTpoHHOE CTpoeHue aroMa. XUMudeckas cBs3b. OnpeaeneHne NpocTpaHCTBEHHbBIX
CTPYKTYP MOJIEKYJI 10 METO/IY BaJICHTHBIX CBSI3€Hi.;
6. Onektponus. Pacuersl mo 3akonam dapaes.

3.4. TeMbl 1a00paTOPHBIX padoT
1. 4. DaexTpoABMKYIINE CUIIBI M HANIPSKEHHUE raJIbBAHUYECKOTO 2JIEMEHTA;
2. 1.DneKkTpoHHast CTPYKTypa aTOMOB U OJTHOATOMHBIX HOHOB;
3. 2.0mnpeneneHue TEIIoBbIX 3)PEKTOB XUMUUECKUX PEAKIIHIA;
4. 3. BonopoaHblii TOKa3aTeNb CPEBI.

3.5 Koncyabranumn

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



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

3arutaHUPOBAaHHbIE PE3YJIBTATHI O0YUYEHUS 110 AUCIUILTHHE
(B COOTBETCTBHH C pa3aeiioM 1)

Kongl
WHJIUKaTOPOB

Howmep paznena

JTUCLUTLIUHEI (B

COOTBETCTBUHU C
n.3.1)

1]2[3]4]5

O1eHOYHOE CPEICTBO
(TN ¥ HAUMEHOBAaHUE)

3HATh:

0a30Bble 3aKOHBI O0IIEN XUMUH, 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHAYECKHX MPOIIECCOB, XUMUYECKOE U (ha30BbIE paBHOBECHS,
CKOPOCTb pPEaKLUi U METOABI €€ PErYIMPOBaHMS, 3aKOHOMEPHOCTH
MPOTEKaHUS XUMUYECKHX MPOIIECCOB, XUMHUECKOE U (Pa30BbIe
PaBHOBECHS, CKOPOCTb PEAKLIUN U METOBI €€ PETyIUPOBAHUS [IPU
BBIOOpE ONTHMAJIBHBIX TEXHOJIOTHIA U CXEM IIPH MTPOBEACHUHT
CTPOUTEJIBHO-MOHTAXHBIX Pa0OT B chepe MPOMBILIIEHHOTO U
I'PAKJAHCKOTO0 CTPOUTENLCTBA

N-lonk-1

KontponbHas pabora/Xumudeckas
TEPMOJMHAMUKA, PABHOBECHE, KHHETHUKA

OCHOBHBIE XapaKTEPUCTUKU OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
CUCTEM, KIIACCHU(PUKAIINIO IIEKTPOXUMHUUYECKUX CUCTEM, HX
MPAKTUYECKOE UCIIOJIb30BAHUE, TPUHLIUIIBI DJIEKTPOXUMUYECKHUX
MPOLECCOB, MPUMEHUTENIBHO K YCIIOBHUAM JKCIUTyaTalluy 30aHUI
(coopy:keHHUi) MPOMBIIIUIEHHOTO M TPAKJAHCKOTO Ha3HAUYCHUS

N1-3omk-1

KonrponsHas padora/l"anpBaHn4ecKuii
aneMeHT. Dnektpoisus. Kopposus
METaJIOB

06HII/IC 3aKOHOMCPHOCTH XUMHYCCKUX SIBIICHUH U mponeccos,
OCHOBBI XMUMHYECKOM TCPMOAUHAMUKU, IPUHIUIIBI
TEPMOAUHAMHUYCCKUX PaCUYCTOB ITPU OIIPCACIICHUEC 0a30BBIX
mapaMeTpOB TCIJIOBOTO PEKHUMaA 3I[aHI/II71 u COOPY)KGHI/II\/‘I, OCHOBHBIC
KHHETHYCCKHUEC 3aKOHbI U 3aKOHOMCPHOCTHU MMPOLECCOB, MPUHIIUIIBL
KHHCTUYCCKUX PaCUCTOB

NJI-3omk-1

KonTponbnast padota/IlpocTpancTBeHHas
CTPYKTYpPa MOJIEKYJI, CTPOCHHE aToMa.
Bormpocsl 1o 1abopatropHoii padote 1o
pazneny 1

OCHOBHBIE 3aKOHOMEPHOCTH MPOIIECCOB KOPPO3UH METAIIOB U
3aIUThl KOHCTPYKLIMOHHBIX MaTEPHAIIOB OT KOPPO3HH, OCHOBHBIE
3aKOHBI U KJIacCU(UKAIIMKA XUMHUECKUX MPOIIECCOB B 00IIei
XMMUH, KJIACCU(PUKAIINIO U CBOMCTBA XUMHUYECKUX 3JIEMEHTOB U UX
COEJIMHEHMI, B3aNMOCBS3b CTPOCHHUSI U CBOVMCTB BEIIECTB

N 1-50mk-1

Kontponbras pabota/PacTBopsl
AIIEKTPOJIUTOB. BoOpOAHBIN MOKa3aTenhb

CBOICTBa PACTBOPOB U NX OCHOBHBIC XaPAKTCPUCTUKMU,

N 1-50mk-1

KonTponbnast pabora/llpocTpancTBenHas
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HKCIIEPUMEHTAJIbHBIE METO/IbI OIIPEICICHUS U OLIEHKH 3TUX
XapaKTEPUCTHUK MPH CTPOUTEIHCTBE 3/IaHUN (COOPYKEHUS )
MIPOMBIIIJIEHHOTO U TPaXK/IaHCKOT'O Ha3HAYEHHSI, OCHOBHBIE
CBOMCTBA KOJUIOUIHBIX U JTUCTIEPCHBIX CUCTEM, ITPOLIECCOB
azcopOLMU ¥ 3aKOHOMEPHOCTEH HApYILIEHUSI UX arperaTuBHON
YCTOMYMUBOCTHU MPHU BHIOOPE ONTUMAIBHBIX TEXHOJOTUN U CXEM
MIPOM3BOJICTBA

CTPYKTYpPa MOJICKYJI, CTPOCHHE aTOMa.
Bomnpocs o naboparopaoii padote 1o
pazaeny 1
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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 MOJIEKYII, CTpoeHue aroma. Borpocs! no tabopaTopHoii
pabote o pazneny | (KontponbHas pabota)
3. PactBopsI anexktposntoB. Bogopoansrii mokazatens (KornTponbsHas padoTa)
4. XuMuueckasi TepMOIMHAMUKa, paBHOBecue, kunetuka (KonrponsHas padora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUILINHBI SABJIACTCA ITPUIIOKCHUCM 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 0oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISFOIIUX.

B nunuioMm BeicTaBisieTcs OLEHKA 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. O0miast xumus : yaeOHUK 1715 By30B 110 TEXHUYECKUM HampasieHusm / H. B.
KoposuH. — 15-e u3z. nepepad. — M. : Axkanemus, 2014. — 496 c. — (Briciee npogeccroHanbHOe
oOpa3oBanue. bakanaspuat). — ISBN 978-5-4468-1461-9.;

2. Koposun, H. B. O0uias xumusi. JlabopaTopHslii mpakTHKyM : yuedHoe nocobue / H. B. Koposus,
B. K. Kamsbimosa, E. 5. Y apuc ; o6m. pea. H. B. Koposun. — M. : KnoPyc, 2015. —336 ¢c. —
(bakanmaspuar). — ISBN 978-5-406-04140-6.;

3. O0mas xumus. Teopus u 3agaun : yue6Hoe nocodue / pea. H. B. Koposun, H. B. Kynemos. — 3-
e u3l., crep. — Cankrt-IlerepOypr : Jlanp, 2018. — 492¢. — (Yuebuuku myist By30B. CrieninanbHas
auteparypa). — ISBN 978-5-8114-1736-0.;

4. 3agaum 1 ynpakHeHus 1o oOuieil xumuu : YuebHoe nocodue 1 Bry3oB / Pen. H. B. Koposus.
— M. : Bricmag mkomna, 2003. — 255 ¢. — ISBN 5-06-004140-9.;

5. Koposun H. B., Kynemos H. B., ['onuapyk O. H., Kambimona B. K., Jlanckas . ., MacaukoBa
H. B., Ocuna M. A., Yapuc E. ., Amrynos H. A.- "O6mas xumus. Teopus u 3anaun”, (6- uzm.,
crep.), U3marensctBo: "Jlanp", Cankt-IleTepOypr, 2022 - (492 c.)
https://e.lanbook.com/book/183692.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsaieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maitnn, Coepaxas, BK u np).
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

4. ba3a nannbix Web of Science - http://webofscience.com/

5. ba3za gaunbix Scopus - http://www.scopus.com

6. HaimonasbHasi 3JieKTPpOHHAs1 oubmoTeKa - https://rusneb.ru/

7. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

8. Dnexrponnas o6udmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITJIMHBI

Tun nomemenust Homep Ocnamenne
ayJAUTOPHUH,
HAUMCHOBaHHE
Y4eOHbIe ayIUTOpUU K-120, cepBep, KOHIUIIMOHEP
JUTS IPOBEICHUS MammuHHBIN 341
JIEKIIMOHHBIX 3aHIATHHN U HBI]
TEKYILEro KOHTPOJIA b-300, YueOnas napra, rmapra co CKambeid, pabodee MecTo
ayuTOpus COTpYIHUKA, CTOJ, CTYJ, TpUOYHA, TI0CKa MEJIOBasi,
KOJIOHKH 3BYKOBBIE, MUKPO(OH, MYJIbTUMETUHHBIN
MIPOEKTOP, PKpaH, yueOHO-HATIIsTHOE TocoOue
Y4eOHble ayAUTOPHH K-120, cepBep, KOHAULIMOHED
JUTS TIPOBEJICHUS MamuHHEBIN 341
IIPAaKTHUYECKUX 3aHATUH, NBI{

KP u KI1 A-413/2, CTOJI MPEnoiaBaTes, CTyJ, mKad s XpaHSHUS
Jlaboparopus MHBEHTApsI, JOCKa MEJIOBasi, 000PYAOBaHHE IS
kag. "Xud3" 9KCHEPEMEHTOB, YUeOHO-HAIJIIJHOE Toco0ue

VY4eOHble ayautopun XK-120, cepBep, KOHJAUILIUOHED
IUI IPOBEIECHUS MaruHHBIN 3a1
a00paTOPHBIX 3aHATUN MBI
A-413/2, CTOJI TIPETIoIaBaTeNsl, CTYJI, IIKad sl XpaHSHHS
JlaGopatopus MHBEHTapsl, J0CKa MeJIoBasi, 000pyA0BaHHE IS
kad. "Xud2" JKCIIEPEMEHTOB, Y4eOHO-HarIsAHOE Tocodue
VYyeOHble ayAUTOPUH XK-120, cepBep, KOHAULIUOHED
JUTS IPOBEIICHUS MammuHHBIN 341
IIPOMEKYTOUHON NBII
aTTecTaluu A-413/2, CTOJI MPEenoiaBatTes, CTyJI, mKad s XpaHEHUS
JlaGopatopus MHBEHTapsl, J0CKa MeJIoBasi, 000pyA0BaHHE IS
kad. "Xud3" JKCIIEPEMEHTOB, Y4eOHO-HarIsAHOE Tocooue
ITomemenus ans HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI MIUCbMEHHBI,
CaMOCTOSITETbHOH JleknmmoHHas BEIIAJIKA JUISl OJICK/Ibl, KOMIIBIOTEPHAS CETh C
paboThI ayuTopus BbIXOZI0M B IHTEpHET, KOMIIBIOTEP NEPCOHAIIBHBIH,

IIPUHTEDP, KOHJIULIHOHED

ITomentenus mis
KOHCYJIbTUPOBAHHMS

I-202, Kabuner
COTPYTHUKOB
kag. "OI'TC"

CTOJ JUI pabOTHI C TIOKYMEHTaMH, CTOJ
KOMITBIOTEPHBIN, CTYI, MIKaQ AJi1 JOKYMEHTOB,
KOMIIBIOTEpHAs CETh C BBIXOAOM B MHTEpHET,
HOYTOYK, KOMIIBIOTEp NMEPCOHAIBHBIN, IPUHTED

ITomentenus mis
XpaHEHUS
000pynoBaHUs U

I'-225, Knanosas

Kadenpsl
"T'BUD"

CTeJUIaX Uil XpaHEHUsl HHBEHTaps, CTYJI, CTOJI
MUCbMEHHBIN, KOMIIBIOTEPHAs CETh C BHIXOJIOM B
WuTepHet, Ha0Op MHCTPYMEHTOB IS
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y4eOHOT0 MHBEHTAPS

MPOPUIAKTUYECKOTO 00CITYKHUBAHUS
000opyn0BaHusl, HAOOPHI IEMOHCTPAIITOHHOTO
000pyI0BaHUsl, apXUBHBIC JJOKYMEHTBI, TUIIJIOMHBIC
U KypCOBbI€ pabOThI CTYIEHTOB, KaHLIEJIAPCKUI
MIPUHAJIC)KHOCTH, 3aIIaCHBIC KOMILICKTYIOIIHE IS
000py/IoBaHus, CMEHHBIE 3arm4actu it DBM
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

XUMHUASA

(Ha3BaHME AUCIMILIMHBI)

4 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
[IpocTpaHcTBEeHHas CTPYKTypa MOJIEKYII, CTpoeHHe aroma. Bompock 1o nadopaTtopHoii padoTte

KM-1

KM-2
KM-3
KM-4

o pasneny 1 (KorrponbsHas pabora)

XuMuyeckasi TepMOJIMHaMUKa, paBHOBecue, kuHeTnka (KonrponbHas padora)
PacTBopsI 2nexTposnToB. Bonopoausiii nokaszarens (KontponbHas pabora)
["anpBanmveckuii anemMeHT. DnekTpoiuns. Kopposus metamioB (KonTponbHas padorta)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM-
Homep Pasgen nucHuIuinHe! KM: 1 2 3 4
pasjena S en Henens 4 8 12 16
KM:
1 Bgenenune.
1.1 OCHOBHBIE 3aKOHBI XUMUH +
2 Paznen 2. CtpoeHue BeliecTBa
2.1 CrpoeHue BeniecTBa +
3 Paznen 3. O6mue 3aKkOHOMEPHOCTH XUMUYECKUX
MPOIECCOB. XUMUYECKOE PaBHOBECHE
31 OO0m1re 3aKOHOMEPHOCTH XUMHUYECKHUX MPOIIECCOB. +
' XVWMHUYECKOE PaBHOBECHE
4 Pasnen 4. PactBopsl
4.1 PactBops! +
) Paznen 5. DnexTpoxuMHuyeckre mporecchl
5.1 DIIEKTPOXUMHUYECKHE MTPOLIECCHI +
Bec KM, %: | 15 25 25 35
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