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XuMusa

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBEeHHO-HAYYHBIX JUCIUILIINH
O6pa3oBarenpHast 08.03.01 Hammpasnenue nonroroBku "CTpouTenscTo"
mporpamma Ipoduns "T'uapoTexHUYIECKOE CTPOUTETHCTBO"

roJl Hayaja noaArotoBku 2022
Kpanmudukanus O0akaJyiaBp
dopma o0ydeHus ouHast
OO6m1ast TpyaA0EMKOCTh 33ET
YacoB o yaeOHOMY ITaHy 108 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM 4YHCIIE: 3a4eTsl 1

ayJIUTOPHBIE 3AHATHS 56
caMmocTosTeNbHast pabora 48

Pacnpezle.ﬂelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) HUroro
Henens 152/6
Bupn zansuii vir | pno| ovo PIl
Jlexun 28 |28 |28 [28
JlabopaTopHbie 28 |28 |28 |28
Wnas KoHTaKTHas 4 4 4 4
pabota
Uroro ayn. 56 |56 |56 |56
KonrakrtHast pabora |60 |60 [60 |60
Cam. pabora 48 |48 |48 [48
HUrtoro 108 [ 108 | 108 | 108




Paboyast mporpamMma qUCIHHUILTAHBI

Xumus
pa3padorana B coorBercTBUM ¢ PI'OC:

DepepanbHbIN rOCYIAPCTBEHHBIM 00pa30BaTENIbHBINA CTAHIAPT BBICIIET0 00pa30BaHus - GakalaBpuar 1o HampaBICHHUIO MOATOTOBKA
08.03.01 CtpourenbctBo (nprka3z MunoOpHayku Poccru ot 31.05.2017 1. Ne 481)

COCTABJICHA HA OCHOBAHUM y‘[66HOF0 IJiaHa OﬁpaSOBaTeHLHOﬁ nporpamMmabi:

08.03.01 Hanpasnenue noaroroBku "CTpouTenscTBO"
IIpodmis "T'uapoTexHUIECKOE CTPOUTETHCTBO"

roJ1 Hayaja noAroToBku 2022

Pabouyro nporpamMmmy cocraBuji(u):
cmapwiuti npenooagamens , Moxposuyxas Hamanes Braoumuposna
Pabouas mporpamma ofoOpeHa Ha 3aceaHuU Kadeapbl EcrecTBeHHO-HayYHBIX AHMCIHMILIMH

3aBenyromuii kadenpoit Bukynos Cranucias BukropoBud



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpfo AUCIMILUTMHEI ABNISETCS 0OecTedeHre 6a30BOro ypOBHS 3HAHUH U YMEHHH, HEOOXOANMBIX U 00eCIIeUCHUS
CHOCOOHOCTH UCIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(ECCHOHANBHOM IESTEIbHOCTH.

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: B1.0

2.1 | TpeGoBaHus K IpeIBAPHTEIbHOM IOATOTOBKE 00y4aI0LIeIroCs:

2.2 | [ucuMnJIMHbI M NPAKTUKH, 1JI51 KOTOPbIX OCBOEHHUE JAHHOI TUCHUILINHBI (MO1Y/Is1) HEO0OX0ANMO KaK
npeauiecTByoliee:

2.2.1 | UmxeHepHas KOMIIbIOTEpHast Tpaduka

2.2.2 | BeposiITHOCTb U CTaTUCTHKA

2.2.3 | dunocodus

2.2.4 | 'eonH(pOpMaMOHHBIE CHCTEMBI

2.2.5 | Texnonoruu coopa 1 00padoTKku HHGOPMAITUU

2.2.6 | Texnonorunueckas (IPOEKTHO-TEXHOJIIOTHYECKAs) TPAKTHUKA

2.2.7 | IlporpaMmmupyeMble JIOTHYECKUE KOHTPOILIEPHL

2.2.8 | OxoHOMUKA

2.2.9 | Oxonorus

2.2.10 | Mexanunka XHJIKOCTH U T'a3a

2.2.11 | TeopeTnueckas MEXaHHUKa

2.2.12 | Obmast 2IeKTPOTEXHUKA U IEKTPOHUKA

2.2.13 | TexHuueckast MEXaHUKa

2.2.14 | Texnonoruyeckast MpaKTUKa

2.2.15 | IIpou3BoCTBEHHAs IPaKTHKA

3. KOMIETEHI[UY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHUILIAHBI
(MOJYJIS)

OIIK-1: Cniocoden peumiats 3aia4u npoq)eccnm{am,ﬂoﬁ AEATEJIbHOCTH HAa OCHOBE UCIOJIL30BAHUS TEOPETUIECCKUX U
MNPAKTUYE€CKHUX OCHOB €CTCCTBCHHBIX M TEXHUYECCKUX HAYK, a4 TAK/KEC MATEMATHYCCKOTI0 anmapara

OIIK-1.1: Brranenne n xiaccuurarist GU3MIECKUX 1 XUMHUECKHUX MIPOLIECCOB, IPOTEKAIOIMNX Ha 00BEKTe Ipo(hecCHOHATEHON
JeSTEIbHOCTU

OIIK-1.2: OmpeneneHue xapakTepUCTHK (HU3HMUECKOro Ipoliecca (SIBICHUS ), XapaKTePHOTO I 00bEKTOB MPO(eCCHOHANBEHON
JeATENEHOCTH, HA OCHOBE TEOPETHYECKOTO (IKCIIEPUMEHTAILHOTO) UCCIICIOBAHUS

OIIK-1.3: Onpenenenue XapaKTePUCTHK XUMUIECKOTO Tpoliecca (SIBICHHU), XapaKTEPHOTO I 00bEKTOB MPOECCHOHATBHOM
JIESITEITHHOCTH, Ha OCHOBE 3KCIIEPUMEHTAIBHBIX CCIICIOBAHUI

OIIK-1.4: TIpencrasnenne 6a30BBIX LI IPOhECCHOHATBEHON chephl GU3NISCKHUX MPOLECCOB U ABICHHN B BUIE MATEMaTHIECKOTO
(ux) ypaBHeHUsI(11)

OIIK-1.5: Be16op 6a30BbIX (hH3HUECKUX U XUMHUUECKUX 3aKOHOB AJISI PEIICHH 3a1a4 MPO(eCcCHOHATBHON AESTEIbHOCTH

OIIK-1.6: PerieHne HHXCHEPHBIX 33124 C MOMOIIBI0 MaTEMaTHYECKOTO aIapaTra BEKTOPHOH areOpbl, aHATUTHYCCKOH TeOMETPHI

OIIK-1.7: Pemenne ypaBHEHHUH, ONICHIBAIONINX OCHOBHBIC (PH3MYECKHE TIPOIECCHI, C TPUMEHEHHEM METOIOB JIMHEHHOI! anreOps! 1
MaTEMaTHUYECKOrO aHaIu3a

OIIK-1.8: O6paboTKa pacu€THBIX U SKCIIEPUMEHTAIBHBIX JAHHBIX BEPOSATHOCTHO-CTATUCTHUECKUMH METOAAMU

OIIK-1.9: PemieHne HHXCHEPHO-TEOMETPHIECKUX 3a/1ad rpaMuecKIMH CII0COOaMu

OIIK-1.10: Onenka BO3eHCTBHS TEXHOTEHHBIX (h)AKTOPOB HA COCTOSHHUE OKPYXKAIOMIEH Cpebl




OIIK-1.11: OnpeneneHne XxapakKTEPUCTHK MPOIECCOB paclpeIesICHIsI, TPeoOpa3oBaHUs U HCIOIb30BaHUS AIEKTPHICCKON SHEPTHU
B DJICKTPUUECKUX IETISIX

B pe3yabTaTe ocBOeHHS THCHUTIIHHBI 00yJIAIOIHIiCS T0JIKEH

3.1|3uars:
3.2 | YmeTh:
3.3 | Baagerb:
4. CTPYKTYPA JTUCHUIIJINHBI (MOAYJIS)
Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Pa3zgea 1. OcHOBHBIE 3aKOHBI XHMHH
Jlex OCHOBHBIC 3aKOHBI U MOHATHS XUMuH /JIex/ 1 2 J2.1J12.2 0
JIab OcHOBHBIE 3aKOHBI XUMHHU. JIaOopaTOPHBIA MHCTPYKTAXK 11O TEXHUKE 1 2 JI3.1 0
6e3omacHocty. /J1ab/
JIa6 OcHOBHbIE 3aKOHBI XUMUH. Pemenne 3amay. /J1a6/ 1 2 JI1.1 0
Cp Pemienvie KOHTPOJIBHOM paboThI IO TemaM " OcTaToYHbBIC 3HAHUS", 1 6 JI1.1 0
"O6mue 3akoHbl XumMuH" /Cp/
Pazmen | Pa3pen 2. CTpoeHne BemecTBa
Jlex Crpoenue aroma. [lepuoauceckuii 3akoH. /Jlex/ 1 4 JI2.1 0
J12.2J13.1
JIab Crpoenue atroma. Perienue 3amad. /J1a6/ 1 2 JI1.1 0
Jlab Crpoenue aroma. JlabopaTopHas paboTa 1o TeMe OCHOBBIH CBOMCTBA 1 2 JI3.1 0
HEOPTaHUYECKUX COoeAMHeHM /J1ab/
Cp Crpoenue aroma.PemieHre KOHTPOILHOW PabOTHI IO TeMe "CTpoeHue 1 6 JI1.1 0
atoma". /Cp/
Pazgen | Pa3zgen 3. XumMuveckue TEPMOAMHAMMKA U KHHETUKA
Jlex XuMndecKkast TepMOANHAMUKA U KMHETHKA. XUMHIeKoe paBHOBecue. /JIex/ 1 6 JI2.1J12.2 0
JIab XuMndeckast TepMOANHAMIKA U KuHeTnKa. Pemmenne 3amad /J1a6/ 1 4 J1.1 0
JIab XuMmndeckast TepMOAMHAMIKA U KHHeTHKa.JlabopaTopHast paboTa 1 2 JI3.1 0
"CkopocTb xummudexoit peakiun" /J1ad/
Cp XuMmuueckas TepMOJIMHAMHKA U KUHETHKA. PerieHue KOHTPOJIBHBIX paboT 1 16 JI1.1 0
1o remaM " XuMuueckas TepMoArHaMuka', "XuMudeckas
kuneTHka". /Cp/
Paznen | Pa3spesn 4. PacTBopbl M MX CBOlicTBa
Jlex PactBopHI 1 BX cBo¥cTBA. /JIek/ 1 6 JI2.1J12.2 0
JIa6 PactBopHI 1 ux cBoiicTBa. Perienue 3anayq. /J1a6/ 1 2 JI1.1 0
JIa6 PactBopHI 1 ux cBoiicTBa. JlaboparopHas padora "'unponus coneir” /J1a6/ 1 4 JI3.1 0
Cp PacTBOpEI 1 MX cBOiicTBa.PenieHie KOHTPOIBHBIX PabOT MO TeMaM 1 10 JI1.1 0
"PacTBOpEI 1 X cBoicTBa","MloHHOOOMEHHBIE peakiun', "' naponmn3
coneii". /Cp/
Paznen Paznen 5. DnekTpoxuMmuyeckue CHCTEMbI
Jlex DneKTpoxuMudeckue cuctemsl /JIek/ 1 10 J2.1J12.2 0
JIab OnexTpoxuMuUecKue cucTemMsl. JlabopaTopHbIe pabOTHI 1 8 JI3.1 0
"OBP","Koppo3sus MetamioB", "DneKTposn3 BOIHBIX pacTBOpoB" /J1a6/
Cp DICKTPOXUMUIECCKHE CUCTEMBI. PellieHre KOHTPOIBHBIX padOT MO TeMaM 1 10 JIT.1 0
"OBP", "Dnexrpoxumus". /Cp/
HKP 3ammrta 1abopaTopHbIX padot /MKP/ 1 4 JI1.1J12.1 0
J12.2J13.1
5. COAEP) KAHUE JUCHHUIIJINHbI (MOAYJIS)
Pazpen 1

Tema 1 OOIIHe 3aKOHBI XUMHUH
OCHOBHBIE [IEJH U 3312491 AUCIUILTHUHEI, €€ CTPYKTYpa U CBSI3b C AUCHUILUTUHAMY B OOIIeH CHCTeMe MOATOTOBKY CIIEUAUCTA.

OCHOBHBIE CTEXHOMETPUUYECKUE 3aKOHBI. OCHOBHbIE HAPABJICHUS TEXHUYECKOTO IIPOrpecca B OTPaCIIH.




Pazgen 2: «CtpoeHne BemecTBay

Tema 2.1 Crpoenue atoma KBanToBBI€ uncia. Pacnipesienenue 31eKTpOHOB 110 YPOBHSM U OLYPOBHSM. BinsiHue cBoHCTB
XHMHYECKOT0 IEMEHTAa B 3aBUCHMOCTH OT €r0 MEKTPOHHOH KOH(UTypaIvu.

Tema 2.2 [lepuonuueckuii 3akon J{.1.MenneneeBa CTpyKTypa neprHoandeckoii cucteMsl. [lepuoguuHOCTh HU3MEHEHHS CBOUCTB
XMMHUYECKHX JIEMEHTOB U UX COEIMHEHHH.

Paznen 3: «Xumuueckasi TEpMOIMHAMUKA M KHHETHKA

Tema 3.1 [Ipenmer U OCHOBHBIE IOHATUS B XMMUYECKOH TepMOAnHaAMUKe. Buabl TepMOANHAMUYECKUX CUCTEM U TapaMETPOB.
Kraccuukanus TepMoguHAMIYECKIX POIIECCOB. BHYTpeHH sHeprus u >HTANbIus. TertoBsle 3 (GeKTH U UX UCIOIb30BaHUE B
XUMHUYECKOH TeXHOIOTHH. DHTPOIHSL.

Tema 3.2 Dneprus ['n66ca. HanpasneHHOCTh XMMHUYECKNX peakiuii.VicenenoBaHne OCHOBOHOTO yPaBHEHNUS TEPMOMHAMHKH.

Tema 3.3 CKOpPOCTb XMMUYECKUX PEAKIUN B TOMO- ¥ F€TEPOreHHbIX cucTeMax. DakTopsl, BIMAIOIUE HA CKOPOCTh peakuuil. Teopus
Appennyca. Katanuzatopsl. 'oMOreHHbIH U reTeporeHHbIH KaTaanu3. 3aKoH JeHCTBYIOMNX Mace I HeOOPaTUMBIX PeaKIuii.
I1pasuna Bant-TI'odda. Xumudeckoe u asoBoe paBHoBecue.IloHsATHE 00 0OpaTUMBIX ¥ HEOOPATUMBIX PEAKLMAX. XUMHUUECKOE
paBHOBecHe. 3aKOH ACHCTBYIONINX Macc sl 00paTUMBIX peaknnii. @akTopbl, BIUIONINE Ha XUMAYecKoe paBHoBecHe. [Ipnaumn Jle
-Ilarense.

Paznen 4: «PacTBOpBI M X CBOWCTBAY

Tema 4.1 Knaccugukanus pactBopos. CriocoOsl BeIpakeHHsI KOHIIGHTPAUU PacTBOpa.

Tema 4.2 PacTBOpBI HENEKTPOIUTOB U UX KONIMIAaTUBHBIE CBOWCTBA. 3aK0oH pa3bapneHust OcTBanbia.

Tema 4.3 VloHHOOOMEHHEIE peakIuuy ¥ THAPOIH3 coneil. Teopus anekTponuTiHIeckoi aucconnanni. CTerneHb M KOHCTaHTa
nuccorparyy. Cra0ble ¥ CHIIBHBIC JJIEKTPOIHTHI. CBOWCTBA pacTBOPOB AEKTponnToB. MoHHOE npon3BeieHne Boasl. BomopoaHsrit
nokazarenb. ManukaTopbl. OCHOBHBIE THITBI THApon3a conell. Onpenenenue pH B kaxkgom tune. CreneHs ruaponuza. akTopsl,
BIIUSIOIME HAa IPOLECC TUIPOITU3a.

Pa3pmen 5 "On1eKTpOXUMUYECKHE CUCTEMBI "

Tema 5.1 OxucnurensHO-BoccTaHoBUTENBbHEIE peakiun (OBP) OxucnurensHO-BoccTaHOBHUTENBHEBIE peakimn (OBP). OcHoBHEIE
MOHATHUS JaH-HbIX peakuuil. CreneHb okuciaeHus. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA JIEMEHTOB U UX COEAUHEHUH.
IIpaBuiio anekTpoHHOro O6ananca. YpasHuBanuss OBP MeTogaMu 31€KTpOHHOTO M HOHHO-3JIEKTPOHHOTr0 Oananca. PazHoBUIHOCTH
OBP. Baxneiiye OKUCIUTENN U BOCCTaHOBUTENN. OKHCIUTETBHO-BOCCTAHOBUTENbHAS IBONCTBEHHOCTh XMMUYECKHX JIEMEHTOB.
Tema 5.2 OcHOBBI neKTpoXUMUHU. TIOHATHE HIEKTPOXUMHUYECKON CUCTEMBL. Bubl cucteM. DneKTpoAHbIN NOTEHIMAT METAILIA.
DONeKTPOXUMUYECKHH psia HanmpshkeHHH. CBOMCTBA psAa aKTUBHOCTH. XHMHUYECKHE HCTOYHUKH HIEKTPUIECKOTO TOKA.

Tewma 5.3 lNanbBannveckuii anement. [punnun padotsl. Pacuer 3/IC.

Tema 5.4 DnekTpoau3 BOAHBIX PACTBOPOB U €TI0 3aKOHOMEPHOCTH.

Tema 5.5 Koppo3zus MeTaiios. 3aluTa METaIOB OT KOPPO3UU.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrIinosHeHbIE U 3alUIICHHbIE JTa00paTOpHbIe paObOThI
BebImoHEHHBIE U 3a4TEHHBIC KOHTPOJIBHBIC PA0OTHI
3a4eT 1o JUCIUILINHE

6.2. TeMbl NHCBMEHHBIX PadoT

6.3. KO]—ITpO.]'I])HbIe BOIIPOCHI ! 3a/1aHUSA

TuroBsle BOIPOCH! K IPOMEXKYTOYHOH aTTECTANH 00YJarOLIUXCA 10 JUCIUIIINHE

1. OCHOBHBIE 3aKOHBI XMMHU. 3aKOH COXPaHEHMSI MacChl BELIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOTajipo U €ro
CIIe/ICTBHSA. 3aKOH KBHBaJICHTOB. Ompe/ie/ieHre SKBUBAJICHTHBIX Macc MPOCTHIX U CJIOKHBIX BEIICCTB.

2. Teopun crpoenus atoma Pesepdopra u bopa. CocraB atoma. OTHOCHTENIBHASI AaTOMHAsI Macca 3JIEMEHTa.

3. KBanTOBBIE YMCHA.

4. Pacnipenenenne 3MEKTPOHOB 110 3HEPreTHYECKHM YPOBHAM U momypoBHsM. [Ipuauumn [laymu. IIpasuno Xynna. IIpasuio
Kneukosckoro.

5. Ionstue 06 s-, p- ,d- ,f- snmemenrtax. XapakTep COeANHEHUH UMH 00pa3yeMBIX.

6. IMepuoanyecknii 3akoH. CTpyKTypa nepuogudeckoil cucremsl. [IoHsTHE 0O TpyIax, MOArpyNIax U IepHoAax.

HepI/IO]II/IquKOG W3MEHCHUE CBOMCTB XUMHYCCKHX 3JICMCHTOB B rpynmnax v nepuoax: 3apsn sapa; paanyc aroMa, SHEPIrus
HNOHU3ANU; DHEPTUA CPOJACTBA K DJIICKTPOHY, SJICKTPOOTPUHATEIIbHOCTD; OKUCIIUTEIIbHO-BOCCTAHOBUTCIIBHBIC CBOMCTBA.

7. [lonsTre o BHyTpeHHel sHepruu cuctemsl. [lepBbiil 3aKoH TepMoAMHAMUKH. Ero mpumeHeHue uisi H30XOpHBIX U
M300apHBIX MPOIECCOB.
8. [MonsTne 06 sHTambnu. 3akoH ['ecca u ero cieacteus. [IoHATHE 0 TemoTaX 00pa30BaHUs CIIOKHBIX BEIIeCTB. Pacuer

W3MCHCHHUS SHTAIBIINH IPH XUMHUYCCKUX PEAKIIHAX.
9. [Monstue 06 sHTponMu. BTopoii u Tpetnii 3akoHbl TepMonuHamMuku. CTaHIapTHAS SHTPONUS BellecTBa. Pacyer




NU3MCHCHUS DHTPOIINU CUCTEMBI.

10. IMonstre 06 M300apHO - N30TEPMUUYECKOM NoTeHnuaite. OCHOBHOE ypaBHEHHE TEPMOAMHAMUKH. Y CIIOBHS BO3MOXHOCTH
npoTekaHus mnporecca. Pacuer m3mMenenns csodbogHol sHepruu 'nboca.

11. Xumugeckas: knHeTHKa. CKOPOCTh XMMUYECKOH PEeaki[ B TOMOTEHHOH M T€TepPOreHHOH cucTeMax. 3aBUCHMOCTD
CKOPOCTH XUMHYECKON PEaKIMH OT KOHLIEHTpAauu. OPU3HYECKUI CMBICI KOHCTAHThI CKOPOCTH XUMUYECKOU peaKuu.

12. BimsiHue Temneparypsl Ha ckopocTh XuMuueckoi peakuuu. [IpaBuno Bant ['odda u Temneparypusiii ko3ddHIeHT.
Teopust AppeHuyca. 3aBUCIMOCTb CKOPOCTH XMMHUYECKOH pEaKIMU OT 3HEPIHH aKTHBALIUY.

13. Karanus. OcHOBHBIE HONOKEHUSI TEOPUH KaTaau3a. MexXaHH3M FOMOTEHHOTO M TeTepPOTeHHOrO KaTalu3a.

14. IMTonsTHe 00 OOpaTUMBIX PEAKIUAX M XMMHUYECKOM PABHOBECHH. 3aKOH ACHCTBYIOIIMX MaccC ISl OOPaTHMBIX CHCTEM.
CB#13b KOHCTAHTHI PABHOBECHS C TEPMOIMHAMUICCKIMH (DYHKITHSIMH.

15. ITpunnun Jle-llarense. Biusnue nu3aMeHeHus TeMnepaTypsl, AABICHUS, KOHIEHTPALUY BELIECTB HA CMELICHUE
paBHOBECHS B CHCTEME.

16. OOwmas xapakTepucTHKa pacTBOpoB. CriocoOb! BEIPAXKEHUS! KOHIIGHTPALUH PacTBOPOB.

17. TepMoauHaMuKa NPOLECCOB pacTBOpeHMsl. BiusHue temmnepaTypsl U 1aBI€HHUsI HA paCTBOPUMOCTh BELIECTB.

18. KonnmuratusHble CBOMCTBA HAEANBHBIX pacTBOPoB. 3akoH BanTt-I'odda. 3axon Payna u ero cnencteust. CrocoOsr
oIpezeneH s MONEKYIIPHONH MacChl paCTBOPEHHOTO BELIECTBA.

19. INonsTne 06 amexTponuTax. Teopust MeKTpoNUTHIeCKOl nucconuanuy. OO IPUHIIT TUCCOMUAIIH. DICKTPOIUTHIL.

OCHOBHBIE TTOJIOKEHHS TEOPHUH IIEKTPOIUTHICCKON qrcconranyn. JJucconuanus KUcuoT (0HO- 1 MHOTOOCHOBHBIX ), OCHOBaHUH
(0IHO- 1 MHOTOKHUCIIOTHBIX), COJIEH (CPEHUX, KUCIIBIX, OCHOBHBIX).

20. KonnuratusHble cBOHCTBAa PacTBOPOB 3MEKTPONIMTOB. V3oToHnuecknit koaduuument. Crenens qucconnanuu. [lonstue o
CHJIBHBIX 1 CTIA0BIX 2JEKTPOINTAX.

21. Cna0bbie snexTponuthl. KoHcTanta auccouuanuu. 3akoH pazbasineHus OcTBajibla.

22. CunbHble NMEKTPONUTHL. AKTUBHOCTb HOHOB. IIOHATHE O KaXKylleHCsl CTENEeHH AMCCOLMAIHN.

23. HNonHoe npoussenenue Boasl. [lokazatens Bogopona. MHAMKATOPEL.

24. VoHHO-00MEHHBIC PEeaKIMK B PACTBOpPaX IEKTPOIUTOB. Y CIOBUS HEOOPATUMOCTH HMOHHO-OOMECHHBIX PEaKIIHH.

25. XKectkoctp Boabl. Bpemennast u nmocrosianas. CiocoObl ycTpaHeHHS .

26. I'mpponus coneit. O6partuMocTs ruaponusa. Crenens ruaponusa. KoHcranTa runponnsa. YClOBHs YCHICHHS THAPOIIH3A.
T'unponms pa3IMYIHBIX THIIOB CONEH.

27. OxucnurensHo-BoccTaHoBUTeNbHBIE peakuuu (OBP). TloHsTHE O CTeneHn OKHCICHHUS, OKUCIUTENSIX U

BOCCTaHOBHUTEISIX. BaykHelIIe OKUCITUTENN 1 BOCCTAHOBHUTEIH.

28. MeToabl cocTaBlIeHHUs] YPaBHEHUM OKUCIUTENIBHO-BOCCTAHOBUTENbHBIX peakuuil. OBP B pasnuunbix cpenax. Tunst OBP.
29. Teopus ’neKTpoaHBIX NOTEeHIMAN0B. YpaBHeHre HepHera. Onpenenenue CTaHIAPTHBIX 31€KTPOJHBIX NOTEHIIUANOB.
YeTpoiicTBO BOAOPOJHOIO AJIEKTpoia. Pa HanpskeHui MeTaioB.

30. lanbBaHWYecKHe MEMEHThI. Y CTPOHCTBO W mpuHIUN padoTel. Pacuer J/IC.

31. DNeKTpOoau3 B paciulaBax M pacTBopax AeKTponauToB. [lociienoBaTenbHOCTh MPOIIECCOB MPOTEKAOUINX HA aHOJAE U
kaTtoze. 3akoHbl Papajes. Pacuer 06beMa 1 MacChl BELIECTB, BBACIUBIINXCS IPH ekTponuse. [IpumeHeHne anexTponusa.

32. Koppo3sus meramios. Xumudeckas ,3aekTpoxumudeckas. CrocoObl 3alllUThl METAJIOB OT KOPPO3UH.

33. Axkymynstopbl. Kucnorasie. Illenounsie. [Ipunmmmn paboThl.

TumnoBsie 3aJlaHus 110 JUCHUILTIUHEC!

1. PaccuntaTh 3KBHBaJCHTHBIE Macchl cienyronmx coeanneruit PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacrincath 2JIEKTPOHHYIO KOH(HUTYpAIMIO aToMa MapraHIia. YKa3aTh BO3MOXKHBIC BAICHTHOCTH M XMMHYECKUE CBOWMCTBA.
Omnucarh KBAHTOBBIMH YHCIIAMU BaJICHTHBIC 3JIEKTPOHBI aTOMA.

3. Paccunrtath TemnoBoit ekt peakuuu ropeHus aueTuiaeHa (H.y.)

4. PaccunTath, BO CKOJBKO pa3 U3MEHHUTHCS CKOPOCTh XUMHUYECKON PEaKIUH , €CIH YBEIHIUTH TeMmeparypy ¢ 50 mo 80
rpagycoB o enbcuto, TeMnepaTypHbIii KOOQQUIMEHT paBeH 3.

5. Kyna cmectutbest xummuueckoe paBHoBecre cucteMbl A(T) + 2B(1) «»C (k) AH<O ; ecnu

YBEJIUYUTH TEMIIEPATYPY
MMOHU3UTH KOHIICHTPAIMIO BenlecTBa B
MTOHU3UTH JIABIICHUE B CHCTEME

HAIUCATh BBIPAXKCHUE JJIsl KOHCTAHTHI PABHOBECHS IAHHOW PEaKIIHu.

6. Paccuntare MomsipHyro koHueHTpamuro 200 r 20% pactBopa xyopuaa kKamenus ([1=1,015 r/m).
7. Ha ckonbko moHM3uUTHCS aBieHue napa Haja pactBopoM mpu 25 °C, comepxkammm 15 1 rmoko3sl B 150 r Bogsl. JlaBneHue
mapa HaJl YCTBIM pacTBopuTeneM(IIpu ToH ke TemmepaType) paBHo 26 klla.
8. Hanucatp peakuuu rugponuza coneid K2CO3, NaCl, MnSO3, FeSO4 ykazate pH B KaXI0oM ciydae THAPOIIN3A.
9. YPOBHATE METOZIOM 3JIEKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2SO4 = Na2S04 + MnSO4 + K2504 + H20
10. Paccunrates D/IC ranbBaHUYECKOTO dJIEMEHTA, COCTOSILIEro U3 IUIACTHH OJI0BA M MEJAH, NMPH UX KOHLEHTpAlUU B

pacTtBopax cooTBeTCTBEeHHO [ 1] Monb/m 1 [0,01] Momb/1. YKa3aTh HalpaBIeHUE TBUKCHHE IICKTPOHOB.

KoHTposbHBIE pabOTHI 110 TEMaM:

1. Crpoenue aToma
2. XuMudeckas TepMOJMHAMHUKA




3. Xumuyeckast KHHETHKA
4. PacTBOpHI 1 UX CBOMCTBA
5. loHOOOMEHHBIE peaKIiuy
6. l'unponus coneit

7. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peaknumn

8. DnexTpoxumust

6.4. MeTogn4yecKkne MaTePUAJIbI, ONIPeIeSIONINe MPOLEAYPHI ONEHNBAHUS

PerieHre THIOBBIX 3a7]aHUH, TECTOB, 3aIlIUTA TEOPETHYCCKOTO MaTepraia Ha 1ab0paTOPHBIX 3aHATHIX.
JlabopaTopHas paboTa cUUTACTCS CIAHHOM, TIPU BBHITIOJTHEHUH CIICIYIOIINX YCIOBHIA:CTYICHT HA HeH MPUCYTCTBOBAI, BHITIOIHIII,
3aIUTHI TEOPETUIECKUN MaTepua o JaHnHou TeMe. KoHTponbHas paboTa cunTaeTcs BEIIOIHEHHOH, TP PELICHUHU CTYAEHTOM
70% 3amaHuii coepKaIUXCsl B BapUaHTe.

3a4eT Mo AMCIUILTHHE CTABUTCS IO UTOraM PabOThI 00YYAIOIIErocs B TCUEHUE CEMECTPa, BRIPAKCHHBIM B BHJIC BBITIOJHEHHS
KOHTPOJIBHBIX paboT, pabOTHI HA KOJJIOKBIYMaX, BHITIOJTHEHUSI U 3aIIUTHI JIAOOPATOPHBIX PadoT.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHbBI (MOYJIS)

7.1 Pexomenayemasi iuTepatypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENH 3arnaBue WznarensctBO, oA
JI1.1 |I'nunka Huxonai 3amaun ¥ ynpaxHeHHU 1Mo o0mel XUMHH: y4e0. mocodne Mocksa: Mnrerpain-
JleonnnoBuu IIpecc, 2001
7.1.2. JlonoHUTEIbLHAS JIATEPATYpa
ABTOpBI, COCTaBUTEIN 3arnaBue W3narenscTBo, TOA
JI2.1 |Pocun U. B., Tommna |OOmas u Heopranndeckas xumusi. COBpeMEHHBIH Kypc: YaeOHoe Mocksa: U3naTenbcTBo
JI. J. noco6ue i 6akanaBpoB IOpaiiT, 2016
JI2.2 | KopoBun Hukomnait OO01as XuMus: yaeOHUK Mocksa: Bricias mkona,
BacunbeBuu 2007
7.1.3. Meroauueckue pa3padoTku
ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBoO, rof
JI3.1 |3aiiues B. I1., XHUMHS: METOIMYECKUE YKA3aHHUS TIO BHITIOJIHEHHIO JTAOOPATOPHBIX Hosocubupck: CI'YBT,
Moxkposurkas H. IT., [ pabot 2018
Kupumok A. H.
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOYJISA)
Haznauenue Ob6opynoBanue
YuebHas ayqUTOPHs quis | AynuropHas mpocka; Kommiexr yge6HOM Mebenn; KoMImIekTsl XUMHYECKOH MOCYIBI U PEaKTHBOB
HpOBeAEHUS TPYTIOBBIX U | A7 IpOBEACHU XUMHYIECKOTO IPAaKTUKYMa; BBITSDKHOM 1m1Kad
VHJUBUIYalIbHBIX KOHCYIIbTALMH
YuebHas AyIUTOPHS i | AynuropHas pocka; Kommiekt ygeOHo# Mebenn; KoMIIIekTsl XHMIYECKOH MOCYIBl U PEeakTHBOB

IPOBEIEHNs TEKYIIEro KOHTPOJL
U IPOME)KYTOUYHOH aTTecTaluu

JUIS IPOBEJCHUS] XUMUYECKOTO PaKTHKyMa; BEITshKHOIM mikad

YuebHas ayUTOpHs Juist
MIPOBENIEHUS TEKYIIEro KOHTPOJISL
U IIPOMEXKYTOYHOU aTTeCTalUH

AynutopHas nocka; Kommuexkr yueOHoN mebenu; MynbTuMenuiiHoe o0OpyqoOBaHHUE: MPOEKTOP
(cranmoHapHsIif), 5kpaH (ctannoHapHsIi), [TK (mepenocHoiT)

YuebHas ayJUTOpHs quist | AynutopHast nocka; Komruiekt yde6HOM MeOenu; MynsTumenuitHoe oOopymoBaHHE: HPOEKTOP
MPOBECHUS 3aHATHI | (CTalMOHAPHBIN), SKpaH (cTarpoHapHbli), [IK (mepeHocHoi)

JICKIMOHHOTO THIIA

YuebHas AyIUTOPHS Juts | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn

MPOBEACHUSA TEKYIICTO KOHTPOJIA
u HpOMe)KyTO‘lHOfI aTTeCTalluu

VYuebHas ayIUTOPHS IS
MPOBEACHUS TPYITOBBIX "
WHAWBUAYaJIbHBIX KOHCYNbTAIHNA

AymuropHas mocka; Komrurekr ydeOHON Mebenu; 6 KOMIUIEKTOB Ul J1aOOpaTOpHOH paboThI MO
OIIPEAEICHUIO KECTKOCTH BOABI (IITATHBBI C MPOOMPKaMH, HAOOp XUMHUYECKHX PEareHToB); 6
KOMIUIEKTOB Ul T1a00paTOpHON pabOThI MO OMpPEAEICHHIO MEKTPOIPOBOAHBIX PAaCTBOPOB coIel
(TIK-2mT., WCTOYHMK TOKAa-3 INT., INTATHBBI C INPOOMPKAMH, 3JEKTPOIbl H3MEPUTENBHBIE,
SNEKTPOJBl CPaBHEHUA); 6 KOMIUIGKTOB JuIsi JabopaTopHOl pabGoTBl MO OHpENeICHHI0
HOHOOOMEHHBIX peakiui (IITaTHBEI ¢ mpobupkamu, HabOp peakTuBOB, pH-MeTpsl); BrITskHOMN
mkad

YuebHas ayIUTOPHS IS
MPOBECHUS TPYIOBBIX "
WHIWBUIYaJTbHBIX KOHCYIbTAIHNA

AymuropHas mocka; Komrurekr ydeGHOH Mebenu; 6 KOMIUIEKTOB Ul J1aOOpaTOpPHOH padoTHI IO
OIIPEAEICHUIO KECTKOCTH BOABI (IITATHUBBI C MPOOMpKaMH, HAOOp XUMHUYECKHX pEarcHToOB); 6
KOMIUIEKTOB Ul Ta0OpaTOpHOH pabOThHI IO OMpPEAEICHHIO JIEKTPOIPOBOAHBIX PAaCTBOPOB CoOIeH
(ITK-2mT., MCTOYHMK TOKa-3 IUT., IUTaTUBBl C NPOOUPKAMH, OJIEKTPOABI H3MEpPHUTEIbHEIE,




JNMEKTPOABI CpaBHEHHUs); 6 KOMIIEKTOB AN J1abopaTopHOil paboTl MO  OHpENeNICHHIO
NOHOOOMEHHBIX peakiuil (IITaTHBBI ¢ NMPOOMpPKaMu, HaOop peakTHBoB, pH-Merpsl); BeITsDKHON
mkad

YuebHas AyIUTOPHS TUTS
NPOBEJCHUS  T'PYMIIOBBIX u
MHANBUYaIbHBIX KOHCY/IBTALNH

AynmutopHas nocka; Kommekr ydeOHoN MeOenw; 6 KOMIUIEKTOB AT JTabopaToOpHOi paboOTHI MO
OIIPEAEIECHHIO KECTKOCTH BOABI (IITATHUBBI C MPOOHPKaMu, HAOOp XUMUYECKHX PEareHToB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH paboThl IO ONPEIETIECHHIO 3IEKTPOIPOBOAHBIX PACTBOPOB COJNEH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITATHBEI C TPOOMpPKAaMH, 3IEKTPOIBl H3MEpUTEIBHEIE,
JNMEKTPOABI CPaBHEHUs); 6 KOMIIIEKTOB AT J1abopaTOpHOil paboTBl MO  OIPENeNICHHIO
MOHOOOMEHHBIX peakuuil (WTaTUBBl ¢ MpoOupkamu, HAOOp peakTuBOB, pH-meTpbl); BuITsSOKHON
mkad

YuebHas ayAUTOPUS i | AynuropHas 1ocka; KoMruiekT yaeOHON Mebenn

HPOBEACHUS TPYIIIOBBIX u

WHJIMBHYaJIbHBIX KOHCYJIbTalH

VYuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yueOHoi Mebenu

MIPOBEICHUS TPYIIITOBEIX u

WHIBHIYaIbHBIX KOHCYIbTAIHI

YuebHas ayJUTOpHs Juist | AynuropHas focka; KoMmuiekT yae6HoM Mebenn

HPOBECHUS TPYIIOBBIX "

WHIMBAAYAIbHBIX KOHCYIbTAIHH

YuebHas AyIUTOPHS qutst | AynuropHas 1ocka; KoMmuiekT yaeOHON Mebenn

HPOBEJCHUS IPYIIOBBIX u

WHMBHIYaJIbHBIX KOHCYIbTAIUH

YuebHast ayJUTOpPHS Juist | AynuropHast mocka; Komruiekt ydeOHON MeOeny; MymbTuMenuiiHoe o0OpyHOBaHHUE: MPOEKTOP
IIPOBEIEHUS 3aHATHH | (CTAIlOHAPHEIN), 3KpaH (cTarmonapHsIi), ITK (mepeHocHoif)

JIEKLIMIOHHOT'O TUIIA

VYuebHas ayUTOpPHS Juist | AynuropHast pocka; Komruiekt ydeOHOW Mebeny; MynbTuMenuiiHoe o0OpyHOBaHUE: MPOSKTOP
MPOBECHUS 3aHATHUH | (CTAIlMOHAPHEIN), 9KpaH (cTarroHapHbIi), [TK (mepeHocHOk)

JICKIMOHHOTO THIIA

YuebHas ayJUTOpHs quist | AynutopHast nocka; Komrurekt yge6Ho# Mmebenn; MynsTumenuitHoe o00pymoBaHHE: HPOEKTOP
NpOBeIeHHs] TEKYIIEero KOHTPOJI | (CTalMOHAPHBIH), 9KpaH (ctanuoHapHbIi), 1K (mepeHocHOI)

Y TIPOMEKYTOYHON aTTeCTAINH

YuebHas ayAUTOpUS quist | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynpTumenuitHoe o0opymoBaHHE: IPOEKTOP

MPOBEACHNSA TEKYLIECTO KOHTPOJIA
u HpOMe)KyTO‘lHOfI aTTeCTalluu

(cranmoHapHbIi), 3kpaH (cTannonapHsiii), [IK (mepenocHoit)

Kabuner xumum -  ydeOHas
ayoquTopusi IS NPOBEJCHUS
71a00PaTOPHBIX 3aHITHH

AynutopHas nocka; Komrutekt yaeOHOH Mebemi; KOMIUIEKTHI XUMUYECKON TTOCYIBI U PEaKTHBOB
JUTS TIPOBEJICHHUST XUMUIECKOTO TTPAaKTUKyMa; BrITsokHON 1Kad




