Jomern noaniean Mo R ERHBITEE ATEHTCTBO MOPCKOIO M PEYHOT'O TPAHCIIOPTA
HOPMaLMA O BAAAENbLIE:

®WO: Moyanun KoHctaHTuH CepreeBuy denepaiabHoe rocyiapcTBeHHoe GIOIIKETHOE
HomkHocTb: U.0. pekTopa

00pa30BaTE¢IbLHOE € €HHe BBICIIIEro 00pa3oBaHuA
[ara noﬂnmcam:oe.ozzoze,t?:s 1570 YApesi P

VHAKANLHE MDOMAMMHEIH KNISTEL HPCKHUH rocylapCTBeHHbIH YHHBEPCUTET BOAHOIO0 Tpancnopra'

b7695d6b97247fced4385685adb0d9f8e6f2cdff

b1.0.09

XuMusa

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pazoBarenbHas 26.05.06 CrenuanbHOCTD "DKCILTyaTalUsl CyJOBBIX SHEPreTHYECKUX YCTAHOBOK"
porpamMma Crnennanmm3anus "DKCILTyaTalusl TTIaBHON CyJJOBOI JBUIaTEbHOM yCTaHOBKHU"

roJi Hayaja moAroToBku 2022

Kamudukarus HHKeHep-MeXaHHK

®dopma o0ydeHust 3a04yHas

OO01mmast TpyI0eMKOCTh 33ET

YacoB 1o yueOHOMY IJIaHy 108 Bupasl KOHTposIS B ceMecTpax:
B TOM YHCIIE: 3ayer |
ayAUTOPHbIE 3aHATH 10
caMocCTosTeIbHas paboTa 96

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 1
— Hroro
Bup 3anaruit v | P
Jlexiun 4
JlabopaTopHbie 6 6 6 6
WHas koHTaKTHAs 2 2 2 2
pabora
Uroro ayn. 10 |10 (10 [10
KonrakrtHast pabora |12 |12 (12 (12
Cam. pabota 9% 196 |96 |96
HUroro 108 | 108 | 108 | 108




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTAaHAAPT BBICILIETO 00pa30BaHUsI - CIICLUAIUTET MO0 creruaibHocT 26.05.06
DKCILTyaTalys CyI0BbIX SHEPIeTHUSCKUX YCTaHOBOK (Tprka3 MuHoOpHayku Poccuu ot 15.03.2018 r. Ne 192)

COCTABJICHA HA OCHOBAHHUM yqeﬁﬂoro IJiaHa 06pa30BaTeJ’lb]—l0ﬁ nporpamMmmabl:

26.05.06 CriennasibHOCTb "IJKCIUTyaTaIHsl CYIOBBIX SHEPTeTHYECKUX YCTAHOBOK"
Crenuanuszanus "DKCIUTyaTalys [JIABHOU CyI0OBOM JBUraTeIbHON ycTaHOBKU"
roJl Hayaja noAroTosku 2022

Pa6ouyro mporpammy cocTaBuJI(u):
;cmapwutl npenodasamens , Mokposuyxas Hamanes Biaoumuposna
Pabouas mporpamMma o100peHa Ha 3aceAaHIH Ka(eapsl

3aBenyromuii kadpenpoit Bukynos Cranucias BukropoBuu



1. HEJIX OCBOEHU A JUCHUIIINMHBI

CIIOCOOHOCTH HCIIO/Ih30BaTh OCHOBHBIE 3aKOHBI XMHH B npocbeccnonanbﬂoﬁ JACATCIBHOCTH.

1.1 | Llenpfo AUCIMILUTMHEI ABNISETCS 0OecTedeHre 6a30BOro ypOBHS 3HAHUH U YMEHHH, HEOOXOANMBIX U 00eCIIeUCHUS

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 | MarepuanoBenenue. TeXHOTOTHS KOHCTPYKIIHOHHBIX MaTEPUATIOB

2.2.10 | Metpomnorus, cTaHIapTH3AIH U cepTH(UKAIUL

2.2.11 | TeopeTnueckas MEXaHHUKa

2.2.12 | TeopeTHuecknue OCHOBBI IIEKTPOTEXHUKI

2.2.13 | O6mast 3MeKTPOTEXHAKA U SJICKTPOHHKA

2.2.14 | ConpoTHBJIEHNE MaTEPUAIIOB

2.2.15 | Teopust MEXaHU3MOB U MaIlIuH

2.2.16 | Texundeckas TepMOJIMHAMUKA U TEILJIoNepeaaya

2.2.17 | T'unpomexanuka

2.2.18 | leranu MalIMH U OCHOBBI KOHCTPYHPOBAHUS

2.2.19 | [InaBaTensHast

2.2.20 | CynoBble BcioMorareibHble MEXaHU3MBbI, CHCTEMBI U YCTpOICTBa

2.2.21 | CynoBble XOJIOAUIbHbBIE YCTAHOBKU U CUCTEMBbl KOHAUIIMOHUPOBAHHS BO3/AyXa

2.2.22 | DnexTpoobopyI0BaHKE CYI0B

2.2.23 | OcHOBBI aBTOMATHKH U TCOPHH YIIPABJICHUS TEXHUYCCKUMHU CHCTEMaMHU

2.2.24 | CynoBble qBUraTead BHYTPEHHETO CTOPaHHUs

2.2.25 | CynoBble KOTEIbHBIC U TAPOTPOU3BOISAIINE YCTAHOBKU

2.2.26 | CynoBble TypOOMAIITHHBI

2.2.27 | TeXHOJOTHS TEXHHUECKOT0 00CITY)KUBAaHHS U PEMOHTA CYI0B

(MOYJIS)

3. KOMIIETEHIIMA OBYYAIOIIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JTUCIHIUITJIMHBI

OIIK-2: Cnnocoben MNPUMEHATDH €CTECTBCHHOHAYYHbIC OGHICI/IH?KeHepHLIe 3HAHUA, AHAJIUTHYECCKHE METO/IbI B
npoq)eccnm{am,ﬂoﬁ ACATCJIbHOCTH

OIIK-2.1: MCHOJ’IL3y€T OCHOBHBIC 3aKOHbBI €CCTCCTBCHHOHAYYHbIX JUCHHUIIIINH, CBA3aHHBIC C HpO(l)eCCHOHaJ'ILHOﬁ JCATCIIbHOCTBIO

| OIIK-3: Cnocoden MPOBOIUTH U3MEPECHUSA U Haﬁﬂl{)}lel—lﬂﬂ, OﬁpaﬁaTblBaTb U NMPEACTABJATDH IKCIICPUMEHTAJIbHBIC TaHHbIE

" cepraduranuu

OIIK-3.1: I/ICHOJ'H)?)yeT OCHOBHBIC MCTO/IbI U CPEACTBA MMPOBCACHHS OKCIICPUMCHTAJIBHBIX I/ICCJ'leI[OBaHI/Iﬁ, CHUCTEMBbI CTaHJapTHU3allUN

B pe3yiibTaTe OCBOCHUSA AUCHUIIJIMHBI Oﬁy‘lal()].lll/lﬁ(‘,ﬂ JOJIZKCH



3.1 (3uaTs:

3.2 [ Ymern:
3.3 |Baagers:
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaunMeHoBaHMe pa3e10oB M TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jluteparypa | IlpIlo
3aHATUSA / Kype AroT
Pazgen | Pa3zpen 1. OcHOBHbIE 3aKOHBI XUMHU

Jlex OCHOBHBIE 3aKOHBI U OHATHS XUMUH /JIex/ 1 1 J2.1J12.2 0
JIa6 OcCHOBHBIE 3aKOHBI XUMHUH. JIaGOpaTOPHBII HHCTPYKTAX 110 TEXHHUKE 1 1 J3.1 0

6e3omnacuoctu. /J1ab/

Cp PerieHrie KOHTPOIBHBIX padoT mo TemaMm " OctarouHble 3HaHus", "OOMIIHe 1 10 JIT.1 0
3akoHbl xumun" /Cp/

Paznen | Pa3gen 2. CTpoeHue BemecTBa

Cp Crpoenne aroma.PemieHre KOHTPOIBHBIX paboT Mo TeMe "CTpoeHHe 1 12 JI1.1 0
atoma". /Cp/
Pazgen | Pa3zgen 3. Xumuyeckue TEPMOAMHAMMKA U KMHETUKA
Jlex XuMmudeckast TepMOANHAMUKA U KMHETHKA. XUMHYIeKoe paBHOBecue. /JIex/ 1 1 J2.1J12.2 0
JIab Xumuueckas TEpMOJMHAMUKA U KUHETUKA. Pelienue 3agay 1no reme 1 1
"Xumuueckas TepMmoauHaMuka /J1a6/
JIa6 Xumuueckas TepMOIMHAMHKA U KUHeTHKa.JJabopaTopHas padoTa 1 2 JI3.1 0

"CKOpOCTh XUMUYEKOH peakrmu” /J1ab/

MMHYecKas TepPMOANHAMIKA U KHHETHKA. PerieHne caMocTosTenbHBIX .

Cp X P Pe 1 22 J1.1 0
pabort o Temam "Xumudeckas TepMoauHaMuKa', "Xummueckas
kuneTHka". /Cp/

Paznen Pa3nen 4. PacTBopsl U UX cBOliCcTBa

Jlex PacTBOpBI U MX cBo¥icTBA. /JIek/ 1 1 JI2.1J12.2 0

Cp PacTBOpHI U uX cBocTBa.PellieHne KOHTPOJBHBIX pa0OT MO TEMaM 1 26 JIT.1 0
"PacTBOpHI U BX cBoiicTBa","MoHHOOOMEeHHbBIE peakimu”, "T'unponn3
coneit". /Cp/

Pazmen | Pa3gen 5. DinekTpoxuMuyecKue CHCTeMbI

Jlex DneKTpoXuMUIecKue cucTemsl /JIek/ 1 1 JI2.1J12.2 0
Jla6 DnexTpoxuMudeckue cuctemsl. JlaboparopHas padora "OBP' /J1a6/ 1 2 JI3.1 0
Cp DINEeKTPOXMMHYECKHIE CHCTEMBI. PerieHne KOHTPOIBHBIX paboT 1o TeMam 1 26 JI1.1 0
"OBP", "Onexrpoxumus" /Cp/
HKP 3ammrta mabopaTopHbIX padot /MKP/ 1 2 JI.1J12.1 0
J12.2J13.1

5. COAEP)KAHNE TUCOUILIMHEI (MOLYJIST)

Paznien 1

Tema 1 OO1ue 3aKOHBI XUMHH
OCHOBHBIC LICJTU U 32J1a91 JUCLUIUIMHBI, €€ CTPYKTYpa U CBA3b C AUCHUILUTHHAMHE B OOLICH CHCTEME TIOATOTOBKH CIICLHAIIHCTA.
OCHOBHBIE CTEXHOMETpUICCKHE 3aKOHbI. OCHOBHbBIC HANIPABJICHUS TEXHUIECKOTO ITPOrpecca B OTPaciiy.

Paznen 2: «CtpoeHne BemecTBay

Tema 2.1 Crpoenue atoma KBanToBbI€ uncia. Pacipesienenue 31eKTpOHOB 110 YPOBHAM U NTOLYpOBHIM. BiusHue cBoiicTB
XMMHYECKOTO IEMEHTA B 3aBUCHMOCTH OT €T0 JIEKTPOHHOH KOH(DUTYpaIHH.

Tema 2.2 [lepuonuueckuii 3axon J{.1.Menneneesa CTpyKTypa neprHoandeckoil cucteMsl. [lepuoguuHOCTh HU3MEHEHHS CBOUCTB
XMMHUYECKHX JIEMEHTOB U X COCAMHEHUIN.

Paznen 3: «Xumuueckasi TEpMOIMHAMUKA M KHHETHKA

Tema 3.1 [Ipenmer U OCHOBHBIE IOHATUS B XMMUYECKOH TepMOAnHAMUKe. Buabl TepMOANHAMUYECKUX CUCTEM U TapaMETPOB.
Krraccuukanus TepMouHAMIYECKIX ITPOIECCOB. BHYTpeHH sHeprus U SHTAIbIHNs. Termnossie 3G (exTs! 1 MX HCIOIB30BaHAE B
XUMHUYECKOH TeXHOIOTHH. DHTPOIHSL.

Tema 3.2 Dneprus ['n66ca. HanpasneHHOCTh XMMHUUECKNX peakiuii.VicenenoBanne OCHOBOHOTO yPaBHEHNUS TEPMOUHAMHKH.

Tema 3.3 CKOpPOCTh XMMUYECKUX PEAKLUN B TOMO- M F€TEPOreHHbIX cucTeMax. MakTopsl, BIMSIOIUE HA CKOPOCTh peakuuil. Teopus
Appennyca. Karanuzatopsl. 'oMOreHHbIH 1 TeTepOreHHbIH KaTaanu3. 3aKoH JeHCTBYIOMNX Mace Il HeOOPaTUMBIX PeaKIuii.
I[1pasuna Bant-TI'odda. Xumudeckoe u asoBoe paBHoBecue.IloHATHE 00 0OpaTUMBIX ¥ HEOOPATUMBIX PEAKLHAX. XUMHUUECKOE
paBHOBecHe. 3aKOH ACHCTBYIONINX Macc sl 00paTUMBIX peaknnii. @akTopbl, BIUSIONINE Ha XUMAYecKoe paBHoBecHe. [Tpnanunm Jle




-IlaTenbe.
Paznen 4: «PacTBOpBI M MX CBOWCTBAY

Tema 4.1 Knaccudukauus pactBopoB. CriocoOb! BeIpakeHHUs! KOHIIEHTPALUH pacTBOpa.

Tema 4.2 PacTBOpEI HENEKTPOIUTOB M UX KOJUTMTATUBHEIC CBOMCTBA. 3aK0H pa3basneHuss OCTBaNbIA.

Tema 4.3 loHHOOOMEHHBIE pEaKIMAN B THAPOIIN3 cosell. Teopust sJeKTpoauTriIeckoi qucconuanin. CTermeHs 1 KOHCTaHTa
quccoranuy. Crna0ble ¥ CHIbHBIE 3IeKTPoIuThl. CBOMCTBA pacTBOPOB 3MIEKTPOIUTOB. MIOHHOE pon3BeeHne BoAbL. BogopoaHbIif
nokasateib. THankaTopel. OCHOBHBIE THITHI THApONU3a coieil. Onpenenenue pH B kaxaoM tune. CteneHs runponusa. GakTopsr,
BIMSIOINIHE Ha TPOIECC THIPOITH3a.

Pazgen 5 "DnekTpoxuMHudecKue CUCTEMBI "

Tema 5.1 OxucnurensHO-BoccTaHoBUTENbHEIE peakiun (OBP) OxucnurensHO-BoccTaHOBUTENBHEBIE peakimy (OBP). OcHoBHEIE
HOHSATHUS JaH-HBIX peaknuil. CTeneHs okucneHus. OKUCINTETbHO-BOCCTAHOBUTENILHBIE CBOMCTBA DIEMEHTOB U UX COSIUHEHHH.
ITpaBuiio anexTpoHHOTO Oananca. Ypasuusanus OBP MeTonamu 31€KTPOHHOTO M HOHHO-3JIEKTPOHHOTO OanaHca. PasnoBuaHOCTH
OBP. Baxuelimue okucnuTenu 1 BoccTaHoBUTENH. OKUCIUTEIbHO-BOCCTAHOBUTENIbHASI JBOMCTBEHHOCTh XUMHUYECKHX 3JIEMEHTOB.
Tema 5.2 OcHOBBI 251eKTPOXUMUU.IIOHATHE IIEKTPOXUMUUECKON cUCTeMBL. Bubl cucTeM. DIEKTpOHBIN IOTEHIUAT METallIa.
DNeKTpOXUMUYECKUN psal HanpshkeHni. CBoICTBa psiZia aKTUBHOCTH. XMMUYECKHUE HCTOYHUKH HJIEKTPUYECKOTO TOKA.

Tema 5.3 INanpBannveckuii 3nemenT. [Tpuniun padotsr. Pacuer DJIC.

Tema 5.4 DnekTpoau3 BOAHBIX PACTBOPOB U €70 3aKOHOMEPHOCTHU.

Tema 5.5 Koppo3sust MeTamioB. 3anyra METaniaoB OT KOPPO3HU.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeueHs BUIOB OLIEHOYHBIX CPEACTB

BrhImoHEHHBIE 1 3aIIUIIEHHbIE Ta0OpaTOPHBIE PAOOTHI.
PemieHHbIe U 3a4TEHHBIC KOHTPOJIBHBIC PA0OTHI.
3a4er 1Mo JUCLMIUIHHE

6.2. TeMbl NHCBMEHHBIX PadoT

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

Tunossie BOIIPOCHI K KOJUIOKBUYMaM 10 JUCITUTIINHE

1. OCHOBHBIE 3aKOHBI XMMHUHU. 3aKOH COXPaHEHHs MacChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOTaJpo U €ro
ClIeICTBHSA. 3aKOH IKBHBaEeHTOB. OIpeeneHne 3KBUBAICHTHBIX MAacC MPOCTBIX M CJIOKHBIX BEILECTB.

2. Teopun crpoernus atoma Pesepdopra u bopa. CocraB aroma. OTHOCHTENBHAS aTOMHAsE Macca 3JIEMEHTa.

3. KBanTOBBIE YMCHA.

4. Pacnipenienenuie 31MeKTPOHOB MO SHEPreTUYECKUM YPOBHAM M noaypoBHaM. [Ipunmun Ilaymu. Ipasuno Xynaa. IIpasuno
Kneukosckoro.

5. Ionsarne 06 s-, p- ,d- ,f- smemenTax. XapakTep COeAMHEHUH UMH 00pa3yeMBIX.

6. [epuonuueckuii 3akoH. CTpyKTypa Meproaudeckoi cucreMsbl. [IoHATHE O Tpynnax, HOATPYNNax U MepHOAax.

HepnonnquKoe HU3MEHEHHE CBOMCTB XUMHYECKHUX 3JICMEHTOB B Tpynmax v nepuoaax: 3apsai saapa; paanyc atoMa, SHEprusa
HOHHU3ANHW; DHEPTHUA CPOJCTBA K DJICKTPOHY; JICKTPOOTPHUIATEIIbHOCTE,; OKUCIUTCIBHO-BOCCTAHOBUTCIIBHBIC CBOMCTBA.

7. IlonsaTue o BHyTpeHHel 3Hepruu cucreMsl. IlepBblii 3akoH TepMoauHaMuKku. Ero npuMeHeHue A U30XOPHBIX U
U300apHBIX MPOILIECCOB.

8. [Nonstrne 06 sHTanbmNH. 3akoH ['ecca u ero ciaencteus. [loHATHE O TemoTax 0Opa3oBaHMS CIIOXKHBIX BemlecTB. Pacuer
W3MEHCHHMS SHTAIBIINH IPH XUMHUUCCKUX PEAKIIHAX.

9. [onsaTne 06 sHTponMU. BTOpoii u TpeTuil 3akoHbl TepMoAuHAMUKH. CTaHIapTHasl SHTPOIUS BewlecTBa. Pacuet
U3MEHEHHUS SHTPOIIMU CUCTEMBI.

10. INonsTne 06 M300apHO - M30TEpMUUECKOM MoTeHIaie. OCHOBHOE ypaBHEHHE TEPMOAWHAMHKH. Y CIIOBHS BO3MOXKHOCTH
IpoTeKaHus npomuecca. Pacuer m3meHeHus ceobonHoi sxHeprun ['m66ca.

1. Xumudeckast kuHeTuka. CKOPOCTh XMMUYECKOH peakiMi B TOMOTE€HHOH M TeTepOreHHoi cucteMax. 3aBUCHUMOCTb
CKOPOCTH XMMHYECKOH PEaKIH OT KOHIIEHTPAH. PU3MYECKHIT CMBICT KOHCTAHTBI CKOPOCTH XHMHYECKOH PeaKIvy.

12. Brnusiare TemmnepaTypsl Ha CKOPOCTh XUMUYecKoi peaknuu. [Ipaswio Bant Todda u Temmeparypublii kodapduneHT.
Teopust AppeHuyca. 3aBHCUMOCTb CKOPOCTH XUMHUYECKOH PeaKkIUy OT SHEPIUU aKTUBALUH.

13. Karanus. OcHOBHBIE MONOKEHUS] TEOPUH KaTanau3a. MeXaHu3M FOMOT€HHOTO M T€TePOreHHOro KaTaiu3a.

14. IousTre 00 0OpAaTHMBIX PEeaKIUIX U XMMHYCCKOM PaBHOBECHH. 3aKOH JIEHCTBYIONIMX MAacC IJISI OOPATHMBIX CHCTEM.
CBs13b KOHCTaHTHI PABHOBECHSI C TEPMOIUHAMUYECKIMU (DYHKITHAMHU.

15. IMpunuun Jle-lllatense. Bausxue u3MeHeHUs! TeMIEpaTypbl, JaBleHHs, KOHIIEHTPALUK BELIECTB HA CMEILICHUE
paBHOBECHS B CHCTEME.

16. OO0mas xapakTepucTHka pacTBOpoB. CIIOCOOBI BBIpaKEHHSI KOHIICHTPAINi PacTBOPOB.

17. TepmoanHaMMKa NMPOLIECCOB pacTBOpeHUs. BiusHue TemnepaTypbl U [aBiI€HHUs Ha PACTBOPUMOCTb BEILLECTB.

18. KomnuratuBHble CBOMCTBA MaealbHBIX pacTBOpoB. 3akoH BauT-T'odda. 3akon Payns u ero cnenctust. CriocoOb
oIpeeIeH s MOJIEKYISIPHOW MacChl PaCTBOPEHHOTO BEIIIECTBA.

19. [onsaTue 06 >nexTponurax. Teopus >aeKTpoaUTHYECKOH qucconnanyu. OOMUN NPUHIUT JUCCOIMALITHN. DIEKTPOIUTHL.

OCHOBHBIE TIOJIOKCHHUS TCOpUH SHGKTpOHHTI/I‘{eCKOﬁ Jucconuranuu. HI/ICCOLII/IaI_II/I)I KHCJIOT (O,I[HO- n MHOFOOCHOBHLIX), OCHOBaHUU




(0IHO- 1 MHOTOKHUCIIOTHBIX), COJIEH (CPEeHUX, KUCIIBIX, OCHOBHBIX).

20. KonnmuratuBHbIe CBOMCTBA pacTBOPOB AEKTPOIUTOB. V3oToHnueckuii koaddunment. Crenens auccormaimu. [loHsTue o
CWIBHBIX U CIIA0BIX JJICKTPOIUTAX.

21. Crnabsbie anextponutsl. KoHcTanTa aucconuanuu. 3akoH pazbasinenus OcCTBajibla.

22. CuJIbHBIE DJIEKTPOJIUTHI. AKTUBHOCTH MOHOB. [IoHATHE 0 KaXKylleics cTeneHr AUCCOLUAlUU.

23. Wonnoe npoussenenue Boasl. [lokazatens Bogopona. MHAMKATOPHL.

24. HoHHO-00MEHHBIE PEeakIii B PACTBOPAX JJICKTPOJHUTOB. Y CIOBUS HEOOPATUMOCTH MOHHO-OOMEHHBIX PEaKITHH.

25. XKectkocts Boabl. Bpemennast u moctostHHas. CocoObl yCcTpaHEHUS .

26. I'mpponus coneit. O6patumocts rugponusa. CreneHs ruapoinsa. KoHcTanTa ruaponnsa. Y CIoBHsS YCHICHUS THIPOJIH3A.
I'unponu3 pa3IMaHBIX THIIOB COJICH.

27. OxucnurensHO-BoccTaHoBUTeNbHBIE peakuuu (OBP). TloHsTHE O CTENeHH OKHCICHUS, OKUCIUTENSIX U

BOCCTaHOBUTEJSIX. BaykHelilre OKHCIUTEN U BOCCTAHOBUTEIH.

28. MeToabl cocTaBlIeHUs] YPaBHEHUH OKHCIHUTEIBHO-BOCCTAHOBUTENbHBIX peakiuil. OBP B pasnuunbix cpenax. Tunst OBP.
29. Teopust AMEKTPOAHBIX NOTEHIMANOB. YpaBHeHNne HepHera. OnpeneneHne CTaHIapTHRIX JICKTPOIHBIX MOTCHIHAIOB.
YeTpoiicTBO BOZOPOAHOTO MIEKTpoAa. Pl HanpskeHUid MeTalIoB.

30. lanbBaHWYecKre 7EMEHTHI. Y CTPOUCTBO W mpuHIUN padoTel. Pacuer J/IC.

31. DNeKTPOIM3 B paciulaBax M pacTBOPAX 3JEKTPONUTOB. IlociieoBaTeIbHOCTD MPOIIECCOB MPOTEKAIONINX Ha aHOME U
karone. 3akoHbl ®apanes. Pacuer 00beMa 1 MacChl BELIECTB, BBIIEIUBIINXCS MTPH dJeKTponu3e. [IpuMeHeHne dIeKTpom3a.

32. Kopposust meranmnoB. XuMuueckas ,21eKTpoxuMuueckas. CrocoObl 3alUThl METAJUIOB OT KOPPO3HU.

33. Axxymynstopbl. Kucnorasle. Illenounsie. [Ipunmumn paboThl.

TunoBsle 3a1aHUs MO JUCLUILINHE:

1. Paccunrtath 3KBHBaJCHTHBIE Macchl ciemyronmx coeannenuit PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. PacmircaTh 2JIEKTPOHHYIO KOH(HTYpaIMio aToMa MapraHiia. YKa3aTh BO3MOXKHBIE BaJICHTHOCTH M XMMUYECKHE CBOMCTBA.
Onucath KBAaHTOBBIMH YHCIaMU BaJICHTHBIE DJIEKTPOHBI aTOMA.

3. Paccuntare TermoBoii 3¢(GeKT peaknuu ropeHus aneTwieHa (H.y.)

4. Paccuntath, BO CKONBKO pa3 U3MEHUTHCSI CKOPOCTh XUMHUECKON peaKklUH , €CIU YBEIUUUTh TeMiepaTypy ¢ 50 no 80
rpaxycoB 1o Llenscuto, TeMrepatypHslit ko3 duimenT paseH 3.

5. Kyna cmectuthest xumudeckoe paBHoBecue cucteMbl A(T) + 2B(r) «» C (k) AH<O ; ecnu

O YBEJNMYUTE TEMIIEPATYpy

O MOHM3UTH KOHIIEHTPAINIO BemecTBa B

O MIOHU3UTH JABIICHHE B CHCTEME

HanMcaTh BbIPaKEHHUE 111 KOHCTAHThl PABHOBECUS JTaHHOM peakuuu.

6. Paccunrats MomspHyro koHreHTpanuto 200 r 20% pactBopa xmopuaa kabius ([1=1,015 r/m).

7. Ha ckoipko MOHU3UTHECS AaBIEHHE Mapa Haja pacTBopoM mpu 25 °C, cogepskammuM 15 T rmroxo3sl B 150 r Boxsl. Jlapnenue
napa HaJl YUCThIM pacTBOpHUTEIEM(IIpHU TOH ke Temreparype) paBHo 26 klla.

8. Hanmcats peakuu ruaponusa coneir K2CO3, NaCl, MnSO3, FeSO4 ykazate pH B kaxIoM cilydae THIPOJIN3A.

9. YPOBHATH METOJIOM 3JIEKTPOHHOTO OanaHca

Na2S03 + KMnO4 + H2504 = Na2S04 + MnSO4 + K2S504 + H20

10. Paccunrate D/IC ranbBaHHYECKOTO 3JEMEHTA, COCTOSILEr0 U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpaLUU B

pactBopax cooTBeTcTBeHHO [ 1] Momb/m u [0,01] Monb/1. YKa3aTs HampapieHHe NBHKEHUE DIIEKTPOHOB.
KoHTposbHbIE pabOTHI MO TEMaM:

. CtpoeHue aToma

. XuMun4eckasi TepMOIMHAMUKa

. XuMH4YecKass KHHETHKaA

. PacTBOpBI U X CBOWCTBA

. NloHOOOMEeHHBIE peaku

. 'maponus coneit

. OKHCIIUTENTEHO-BOCCTAHOBHUTEIBHBIC PEAKITUI
. DIEeKTpOXUMHUS

0NN LN kW~

6.4. Meronmueckune MaTepuaJibl, ONpeae/somue npoueaypbl OHeHUBaHUuA

PenieHye THITOBBIX 3aJaHUH, TECTOB, 3aIIMTA TEOPETHUECKOI0 MaTepHaa Ha J1a00paTOPHBIX 3aHSITHSX.
JlaGoparopHast paboTa CYMTAETCS CAAHHOH, IPH BBINOJIHEHUH CIEAYIOIINX YCIOBHI:CTYICHT Ha HEll IPHCYTCTBOBAI, BHITOIHUIL,
3aIIATHI TEOPETHIECKUI MaTepual 1Mo qaHHoi Teme. KoHTponbHas paboTa cauTaeTCs BEIOJTHEHHON YIOBIETBOPUTEIBHO, TIPH
pemrenun cryaeHToM 70% 3agaHuii copepKaluxcs B BapHaHTe.

3auer 10 AUCLUUILIMHE CTABUTCS 10 UTOraM paboThl 00Y4alOIerocsi B TCUEHHE CEMECTPa, BBIPAKEHHBIM B BU/IE BBIITOJTHEHUS
KOHTPOJIBHBIX PadoT, pabOTHI Ha KOJUTOKBHYMAX, BEIIOHEHHUS U 3aIUTHI JJAOOPaTOPHEIX padoT.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECINIEYEHHUE JUCIHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTeparypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOpLI, COCTaBUTEIIN | 3armaBue | I/I3Z[3.TCJ'IBCTBO, rona




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI1.1 |I'nunka Huxomnai 3agaun U ynpakHeHHUs o obmier Xxumuu: yaeb. mocobue Mocksa: Unterpai-
JleonnmoBuu IIpecc, 2001
7.1.2. JlonosHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBO, rof
JI2.1 |Pocun U. B., Tomuna [OO6was u Heopranndeckas xumusi. CoBpeMeHHbIH Kypc: YueOHoe Mocksa: U3naTeabcTBO
JL L. nocobue i OakaaaBpoB IOpaiiT, 2016
JI12.2 | KopoBun Hukonait OOmas XuMus: y4eOHUK Mocksa: Beiciias mikona,
BacunbeBuu 2007
7.1.3. MeTtoguueckue pa3padoTku
ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA
JI3.1 | 3aiines B. I1., XuMHs: METOANYECKHE YKa3aHU M0 BBITIOIHEHUIO Ta00PaTOPHBIX Hosocubupck: CI'YBT,
Moxkposuukas H. IT., |pabot 2018
Kupunrok A. U.
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)
Hasnavenue OG6opynoBanue
YuebHas ayIUTOpHsI Juist | AynuropHas focka; Kommuiekr yue6Hol MeOenn; KoMIiekTsl XUMHUUECKOH MOCY/IBI U PEaKTHBOB
MPOBEICHUS TPYIITOBEIX 1 | 715 IpOBEACHHUS XUMHIECKOTO TIPAaKTUKYMa; BEITSDKHOM mKad
WHIBHIYaIbHBIX KOHCYIbTAIHI
YuebHas ayIUTOpHs Juist | AynutopHas gocka; Kommext yge6Hoi Mebenn; KoMmnekTsl XUMHUECKOH MOCYIBI U PEaKTUBOB

MMPOBEACHUA TCKYUICTO KOHTPOJIA
u l'[pOMe)KyTO‘IHOﬁ aTTCCTallu

IJIA IPOBEACHUSA XUMUYCCKOT'O ITPAKTUKYMa, BriTsxkHOM IJ.IKa(I)

YuebHas AyIUTOPHS JUTS
NPOBEJCHHUS TEKYLIEr0 KOHTPOJIS
¥ IPOME)KYTOYHOMN aTTECTALUK

AynmutopHas nocka; Kommrekr yaeOHo# mebenm; KOMIUIEKTH XUMUYECKOH TTOCYIBI M PEaKTHBOB
JUISL IPOBEJCHUS] XUMUUECKOT0 MPaKTHKyMa; BeITshkHOM mixad

VYuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yaeOHoi Medenu

MIPOBEACHUS 3aHATHH

JIEKIIMOHHOTO THIA

YuebHas AyAUTOPHS i | AyautopHast nocka; Komruiekt yueGHOM MmeOenu; MynbTuMenniiHoe 0O0OpYAOBaHUE: MPOEKTOP

IIPOBEJEHHUs TEKYIIErOo KOHTPOJIS
U IPOMEXKYTOYHOU aTTeCTalH

(cranpoHapHBIi), 3kpaH (cTanuoHapHsiit), [TK (mepenocHoi)

YuebHas ayJUTOpHs quist | AynutopHas nocka; Komrurekt ygeOHOM Mebenn; MynsrumenuitHoe o00pymoBaHHE: HPOEKTOP
MIPOBEICHUS 3aHATHH | (CTaMOHAPHBIN), 9KpaH (cTanmoHapHslil), IIK (mepenocHoil)

JIEKI[OHHOTO TUIIA

YuebHas ayAUTOPUS i | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn

IIPOBEJEHHs TEKYILIEro KOHTPOJSL
1 IPOMEXXYTOYHOH aTTecTaluu

YuebOHas ayIUTOPHS IS
MPOBECHUS TPYIOBBIX "
WH/IMBUIYaJTbHBIX KOHCYIbTAIHNA

AymuropHas mocka; Komrurekr ydeGHOH Mebenu; 6 KOMIUIEKTOB Ul J1aOOpaTOpHOH padoTHI IO
OIIPEACICHUIO KECTKOCTH BOABI (IITATHUBBI C MPOOMpPKaMH, HAOOp XUMHUYECKHX pEarcHToB); 6
KOMIUIEKTOB Ul Ta0OpaTOpHON pabOThI MO OMpPEAEICHHIO 3IEKTPOIPOBOAHBIX PAaCTBOPOB COIEH
(ITK-2mT., MCTOYHUK TOKa-3 IUT., IUTaTUBBl C NPOOUPKAMH, OJIEKTPOAbl H3MEpPHUTEIbHBIE,
SNIEKTPOIBI CPaBHEHUSA); 6 KOMIUIGKTOB JuIsi JabopaTopHOHl pabGoThl IO  OHpEeIeHHI0
HOHOOOMEHHBIX peakiui (IITaTHBEI C MpobOupkamu, Habop peakTHBOB, pH-MeTpsl); BeITsHkHOM
mkad

YuebOHas AyAUTOPHS IS
MPOBECHUS TPYIIIOBBIX H
WH/INBUTYa bHBIX KOHCYIbTAIWHA

AynutopHas nocka; Kommiekr ydeOHON MeOenu; 6 KOMILICKTOB AJsl J1abopaTopHOil paboThI MO
OIIPEACICHUIO KECTKOCTH BOABI (IITATHUBBI C MPOOMPKaMH, HAOOp XUMUYECKHX PEarcHTOB); 6
KOMIDIEKTOB UIsl Ta0OpaTOpHOH pabOThHI IO OIMpPEAEICHHIO IEKTPOIPOBOAHBIX PAaCTBOPOB CoOJEH
(ITK-2mT., WCTOYHMK TOKa-3 INT., IITaTUBBl C NPOOUPKAMH, OJIEKTPOIbl H3MEPHUTEIbHEIE,
QNIEKTPOJBI CPaBHEHUs); 6 KOMIUIGKTOB JJsI J1a0OpaTopHOil paboOTBl MO  ONIpENCIICHUIO
HOHOOOMEHHBIX peakiuid (IITaTHBEI C NMpoOupkamu, Habop peakTHBOB, pH-MeTpsl); BEITsHKHOM
mKad

VYyeOHas ayAUTOPHS IS
MIPOBEICHHSI TPYIIOBBIX u
WH/INBUTYabHBIX KOHCYITbTAIAHA

AynuropHasi nocka; Komruiekt yueOHON MeOenu; 6 KOMIUIEKTOB Ui J1abOpaTOpHOM paldoThl 1Mo
OMPENENICHUIO JKECTKOCTH BOABI (LITATUBBI C MPOOUpPKAMH, HAOOpP XUMHUYECKHX pPEareHToB); 6
KOMIUIEKTOB JIJISl JTaOOPaTOPHOH pabOThI O OMPEACICHUIO AJIEKTPONPOBOIHBIX PACTBOPOB COJICH
(ITK-2mT., WCTOYHWK TOKa-3 INT., IITAaTUBBL C NPOOUPKAMH, OJIEKTPOIBl H3MEPHUTEIbHEIE,
9MEKTPOABI CpPaBHEHHUs); 6 KOMIUIEKTOB [UIS J1abOpaTOpHON paboOThl 10  OMpPEICICHHIO
MOHOOOMEHHBIX peakiuil (MTaTUBBI C MPOOMpKaMH, HAO0Op peakTHBOB, pH-meTpbl); BuITsOKHON
mxad

YuebHas ayJUTOpHs quist | AyauropHas focka; KoMmuiekT yae6HoM Mebenn
HPOBECHUS IPYIIOBBIX u

WH/IMBHIYaIbHbIX KOHCYJIbTAIHN

YuebHas AyIUTOPHS Juis | AynuropHast 1ocka; KoMruiekT yaeOHON Mebenn
HPOBECHUS IPYIIOBBIX u




WHIUBUYaJIbHBIX KOHCYJAbTAIUHI

YuebHas AyAUTOPHS Ui | AyauropHast nocka; Kommuiekt yuebHoii medenu

HpOBEACHUS TPYMIOBBIX u

WHIBAAYaIbHBIX KOHCYIbTAIUI

YuebHas ayJAUTOpHs Juist | AynuropHas 1ocka; KoMmuiekT yae6HoM Mebenn

HpOBEACHUS TPYMIOBBIX u

VHIUBUAYabHBIX KOHCYIbTAIUI

YuebHas ayAUTOPUS i | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynpTumenuitHoe o0opymoBaHHE: HPOEKTOP
IIPOBEIECHUS 3aHATHH | (CTallOHAPHEIN), 3KpaH (cTanuoHapHsIi), [TK (mepeHOCHOIT)

JIEKIIMOHHOTO THIA

YuebHas ayIUTOpHs Juist | AynuropHast pocka; Komruiekt ydeOHOW Mebeny; MynmbTuMenuiiHoe 0o0OpyHOBaHHUE: MPOSKTOP
MIPOBEAECHUS 3aHATHH | (CTAllOHAPHEIN), 3KpaH (cTannoHapHbIi), [TK (mepeHoCHOIT)

JIEKIMOHHOTO THIIA

YuebHas ayJUTOpHs quist | AynutopHast nocka; Komruiekt yde6HOM Mmebenu; MynsrumenuitHoe o0opymoBaHHE: HPOEKTOP
MPOBEJCHHS TEKYIIETro KOHTPOJIA | (CTalMoHapHBIH), 3KpaH (cTamuoHapHsbli), I[TIK (mepeHocHoi)

Y TIPOMEKYTOYHON aTTEeCTAINH

YuebHas ayJAUTOpHs quist | AynutopHas nocka; Komrurekt ydeOHOM Mebenn; MynsTumenuitHoe o0opymoBaHHE: HPOEKTOP

IPOBEIEHHs TEKYLIEr0 KOHTPOJIL
U IIPOME)KYTOYHOH aTTECTALUH

(cranmoHapHbIi), 3KpaH (cTaunonapslii), [IK (mepenocHoii)




