Hokywerr noamca npoggt REFRHPHBE AT EHTCTBO MOPCKOT'O Y PEUHOT'O TPAHCITOPTA

NHbopmaumsa o Bnagenbue:
®NO: MouanuH KoncranTun Cepreesuy ®enepaiabHoe rocylapcTBeHHOE GI0IKeTHOe

ﬁgfék;{g;;;cg:wfeggoop; 20261555 420Pas0BATEILHOE yupesienHue BbICIIEro 05pasosanus
VHAKATB b ﬂpOFlpaM'MHL)IVI Kmogh UPCKHUH rocylapCTBeHHbIH YHHBEPCUTET BOAHOIO Tpancnopra'

b7695d6b97247fced4385685adb0d9f8e6f2cdff

b1.0.10

XuMusa

paboyas nporpaMma JUCIUIIIAHBIL (MOTYIIs)

3akperuiena 3a kadeapoi EcTecTBeHHO-HAYYHBIX JUCHUILINH
O6pa3oBarenpHast 26.05.05 CrermansHocTs "CynoBoxaenue"
porpamMma Crnennamm3anust "CynoBOXXAEHHE HA BHYTPCHHHX BOJHBIX HYTSX M B IPHOPEKHOM

MJIaBaHUM C TIPABOM IKCIUTYaTaI[UH CYIOBBIX SJHEPTeTUYECKMX YCTAaHOBOK"
roJI Hayaja nmoarotosku 2023

Kpanmudukanus HHKeHep-Cy10BOANTeb

Dopma o0yaeHHs 3a04HasA

OOmas TpyJ0eMKOCThb 23ET

YacoB o yaeOHOMY ITaHy 72 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM 4YHCIIE: 3auer 1
ayIUTOPHBIE 3aHATHUS 10
caMmocTosTeNbHast pabora 60

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 1
— Uroro
Bup 3anaruit v | P
Jlexiun 4 |4 |4
JlabopaTopHbie 6 [6 |6 [6
WHas koHTaKTHAs 2 12 (2 |2
pabora
Uroro ayn. 10 110 {10 | 10
KonrakrtHast pabora |12 |12 (12 |12
Cam. pabota 60 [ 60 | 60 | 60
Uroro 72 (72 (72 (72




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapPCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BBICILIET0 00pPa30BaHUs - CIICLUATIUTET M0 crenuaibHocTu 26.05.05
CynoBoxaenue (mpuka3 MunoopHayku Poccun ot 15.01.2018 1. Ne 191)

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

26.05.05 Cnenmanbraocts "CynoBoxaeHue"

Crenanusanus "CynoBoXkKICHHE Ha BHYTPEHHUX BOJHBIX IMyTSIX ¥ B IPUOPEKHOM TUTABAHWH C TPABOM JKCIUTYaTaIlMU CYIOBBIX
SHEPreTUYECKUX YCTAHOBOK"

roJ Havaja noarotosku 2023

Pa6ouyro nporpammy cocTaBuJi(u):
cmapuwiuii npenooasamens , Moxposuyxkas Hamanes Braoumuposua
Pabouas mporpamma o00peHa Ha 3acelaHuM Kadenpsl

3aBenyromuii kapenpoit Bukynos CtanuciaB BukropoBud



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpfo AUCIMILUTMHEI ABNISETCS 0OecTedeHre 6a30BOro ypOBHS 3HAHUH U YMEHHH, HEOOXOANMBIX U 00eCIIeUCHUS
CHOCOOHOCTH UCIIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(YECCHOHANBHOMN JIESITeIbHOCTU

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
npeauecTByIoLiee:

2.2.1 | Marepuanosenenue. TexHOIOTHsI KOHCTPYKIIMOHHBIX MaTepHUaIoB

2.2.2 | ®usuka

2.2.3 [ Merpomnorus, CTaHAapTHU3aNNS U CePTUPHUKAIHS

2.2.4 | ConpoTHBIECHHE MaTEPHATIOB

2.2.5 | Teopernyeckas MEXaHUKa

2.2.6 | TeopeTrueckre OCHOBBI 2JIEKTPOTEXHUKU

2.2.7 | I'mppomexanuxa

2.2.8 | letanu MallvH U OCHOBBI KOHCTPYUPOBAHUS

2.2.9 [ O01mmas 31eKTpOTEeXHHUKA M AIEKTPOHIKA

2.2.10 | Teopusi MEXaHU3MOB MaIllUH

2.2.11 | TexHndeckas TepMOJIMHAMUKA U TeIJIoNepeaaya

2.2.12 | CynoBble BcioMOraTeIbHbIe MEXaHU3MBbl, CHCTEMBI U YCTPOUCTBA

2.2.13 | [InaBaTensHast

2.2.14 | CynoBble KOTEIbHBIE U IAPOIIPOU3BOIAIINE YCTAHOBKU

2.2.15 | DnexTpoodopyaoBaHHE CYIOB

2.2.16 | CynoBble ABUraTeId BHyTPEHHETO CTOPaHUs

2.2.17 | CymoBbie TypOOMAIINHBI

2.2.18 | CynoBble X0JI0AUIbHbBIE YCTAHOBKU U CUCTEMbl KOHAUIIMOHUPOBAHUS BO3AyXa

2.2.19 | TexHonorHsI TEXHUIECKOTO OOCTY)KHMBAHUSI K PEMOHTA CYJIOB

2.2.20 | OcHOBBI aBTOMATHKHU U TEOPHUHU YIIPABICHUS TEXHUIECKIMHU CUCTEMaMHU

2.2.21 | MeTposorus, CTaHAapTA3aUs U CepTH(HUKALNSA Ha BOTHOM TPAHCIIOPTE

2.2.22 | Mexanuka

2.2.23 | ®usnka

2.2.24 | Tunpometeopoaoruyeckoe ooecreueHue Cya0BOKACHUS

2.2.25 | MaTeMaTHuYeCKUE OCHOBBI CYI0BOXKIECHUS

2.2.26 | O0mas IeKTPOTEXHUKA U IEKTPOHHUKA

3. KOMIIETEHIIIHA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS JUCLIATLIMHBI
(MOAY.JIA)

OIIK-2: Cnioco0eH NpUMEHATh eCTeCTBeHHOHAYYHbIE 1 00IleMHKeHePHbIe 3HAHUS, AHAJIMTHYECKHEe MeTO/IbI B
NnpoecCHOHANBHOM eI TeJbHOCTH

OIIK-2.1: TIpumensieT hyHIaMEHTaIbHBIC MATEMATHYCCKHE, €CTECTBEHHOHAYYHBIC U OOLICHH)KCHEPHBIC 3HAHUS B
npodeccroHaNBHOM AeTeTbHOCTH

| OIIK-3: CniocoGeH NpoBOAMTL U3MepeHUs U Ha0/1100eHusl, 00padaThIBATL H NPEICTABJIATH IKCIIEPHMEHTAJIbHbIE IaHHbIE

OIIK-3.1: Mcnionb3yeT OCHOBHBIE METO/IBI M CPECTBA IIPOBEACHNUS SKCIIEPUMEHTAIBHBIX NCCIIEI0BAaHUH, CHCTEMBI CTaHIapTH3ALUH
U cepTrduKanuu

B pe3yiabTaTe 0CBOCHUS JUCHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

| 3.1 | 3HaTh:




3.1.1 [ OcHOBHBIE 3aKOHBI OPTaHUIECKON M HEOPTaHMIECKOH XUMHH; KJIACCH(HKAITIIO U CBOHCTBA XMMUYECKHUX JIEMEHTOB,
BEILIECTB U COCTUHEHNH, UX Ha3HAUYeHHE U 00JIaCTH IPUMEHEHHUS.

3.2 | YMeTh:

3.2.1 | Ucnioap30BaTh OCHOBHBIE QJIEMCHTAPHBIC METOJABI XUMHNYCCKOI'O UCCIICIOBAHU BEIICCTB U COGHHHGHHﬁ.

3.3 | Bnagersn:

3.3.1 | CiocoOHOCTHIO BBITIOTHEHHUSI OCHOBHBIX XUMHUYECKUX JTa00OPaTOPHBIX OTeparni.

4. CTPYKTYPA JUCHUILIAHGBI (MOAYJIST)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU] 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT

Paznen | Pazmen 1. O0mas xumms

Jlex OO011He 3aKOHBI XUMHH. X UMHYECKas TEPMOTUHAMUKA U KMHETHKa. /JIek/ 1 1 JI1.1
€)!

JIa6 CKopocTh XUMUYECKOH peakmuu /J1ab/ 1 2 JI.1J11.2
22

Cp WnauBunyansHoe 3ananue Nel /Cp/ 1 14

Jlex PactBOpEI 1 HX cBOiicTBa. OKHCIUTETFHO-BOCCTAHOBUTEIBHBIE 1 2 J1.1J11.2

peakuuu. /JIex/ 22

Jla6 Xumuueckoe paBHoBecHe /J1a6/ 1 2 JI1.2712.1
22

Cp WuauBuayansaoe 3amanue No2 /Cp/ 1 14

Jlex OCHOBBI 3JIEKETPOXUMHUU. ["aIbBAHUYECKHE IIEMEHTBL. 1 1

Onexrponus.Kopposus metamnos. /JIex/

Jlab OKUCIUTENHFHO-BOCCTAHOBUTENbHBIE peakiyu /J1ab/ 1 2 JI1.1
J1.2J12.1
32
Cp WnauBuayansaoe 3amanue Ne3 /Cp/ 1 14
Cp IMonroroBka k taboparopHbM pabotam /Cp/ 1 18
HKP Komrurekcnast koHTpOsbHas pabora /MKP/ 1 2 JI1.1J11.2
31

5. COJEP’KAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen "O6mas xumus"

Jlexnms "OCHOBHBIEC 3aKOHBI XHMUHN"

OCHOBHBIE TIEJIH U 33/1a4H JUCITUTLTAHEI, €€ CTPYKTYpa U CBSI3b C AUCIUILUTHHAMY B OOIIeH CHCTEME IMOTOTOBKY CIIEIHAITUCTA.
OyHIaMEeHTaIbHBIE 3aKOHOMEPHOCTH XHUMHUH KaK TEOPETUIECKOH OCHOBBI HOBBIX HAYKOEMKHX TEXHOJOTHI. OCHOBHBIE
CTEeXHOMETpHUUIECKHE 3aKOoHbI. OCHOBHBIC HAMPaBICHHS TEXHUUECKOTO MPOrpecca B OTPACIH.

Jlexmus "Ctpoenue BemiecTsa"
Crpoenne aroma. KBantoBsie uncia. PacrpezeseHuie 3IeKTPOHOB MO YPOBHSM U MOJYPOBHIM. BiusiHue CBOHCTB XUMUYECKOTO
2JIEMEHTA B 3aBUCUMOCTH OT €0 3JICKTPOHHOW KOH(UTYpaIHH.

Jlexnus "Ilepunoanyeckuii 3axon J[.M1.Menaeneesa'.
CTpyKTypa MepHoInIeCcKoi cucTeMsbl. [IepHOAMYHOCTh H3MEHEHHUST CBOHCTB XMMHUYECKUX JIEMEHTOB U UX COEIMHCHHH.

Jlexius " Xumuueckas CBS3b'".

OcHOBHBIE CBOIicTBa XUMHUYECKOH CBsI3U. KoBaneHTHast xumuueckas cBsi3b. [lonspHocTs cBsi3u. HaceimaemocTs. HanpaBneHHOCTS.
Nonnas cBs3b. Kpucrannsl. Meramuyeckas cBsizb. BogopoaHas cBsi3b. BaH-nep-BaaabcoBo B3auMoIeHCTBIE MOJIEKYIT. BiusiHue
THUITa XUMUYIECKON CBSA3M HA (PU3NKO-XUMHUIECKHE CBOHCTBA BEIIECTB.

Jlexnus "Xumuueckas TepMOAMHAMHUKA"

DHepreTuka XMMHYECKHX ITporeccoB. IIoHsTHE TepMOANHAMIYECKOH crcTeMBl. Buasl cuctem. TepMommHaMudeckne mapaMeTpsl
cucreMsl. Knmaccudukarms TepMofiHaAMAYIECKHX IPOIecCOB. BHYTpeHHSS SHEePTHs ¥ SHTANBNHA. TemnoBsie 3 EKT 1 UX
WCTIOJb30BaHUE B XUMHUYECKON TEXHOIOTUHU. DHTponus. DHeprus [ uboca. OCHOBHbIE 3aKOHBI TEPMOAMHAMUKH.

Jlexnus "Xumudeckas KuHeTUKa"

CkopocTb XUMHUYECKHX peakiuit CKOPOCTh XMMHUUECKHX PEaKIi B TOMO- M T€TepOreHHbIX cucTeMax. @akTopbl, BIUSIONINE HA
ckopocTb peakuuil. Teopus Appennyca. Katanusaropsl. 'oMoreHHbIi U reTeporeHHbl KaTanu3. 3aKoH JAEHCTBYIOIINX Mace Ui
HeoOpaTMBIX peakiuid. [Ipasuna Bant-I'odda. Xumudaeckoe n dpasoBoe paBHOBecHE

INonsTre 06 06paTUMBIX  HEOOPATUMBIX PEAKIUAX. XUMHUYECKOEe PaBHOBECHE. 3aKOH JCHCTBYIOMINX MacC JUIs 0OpaTUMBIX
peakuuii. daktopsl, BIusAOLME Ha XuMuueckoe paBHoBecue. [Tpunnun Jle Illarense.




Jlexuust "PacTBOpEI 1 UX cBOMCTBA"

Knaccugukanus pactBopoB. CriocoOb! BRIpaKEHHSI KOHIIGHTPALUH PACTBOpa. PACTBOPBI HEANEKTPOIUTOB M MX KOJUIUTATHBHBIC
cBoiicTBa. 3akoH pa3daBieHuss OcTBaybaa. TeopHs AMEKTPOITUTHICCKON Aucconnanuy. CTeneHb U KOHCTaHTa JUCCOITUAIINH.
Crabble U cuIbHBIE MIEKTPONUTEL. CBONHCTBA PACTBOPOB ICKTPOIUTOB.

Jlexuus "MonHno-oOMeHHbIe peakuuu. [ uaponus coneir”
Honnoe npoussenenue Bojbl. Bonopoanslii nokasarens. MuaukaTopsl. OCHOBHBIE TUIIBI THApoau3a conell. Onpenenenue pH B
kaxjoM turne. CreneHs rugponansa. GakTopsl, BIUAIONNE Ha IPOLEcC THAPOIU3a.

Jlexmust "OKHCIATENFHO-BOCCTaHOBHTENBHBIE peakiuu (OBP)".

OCHOBHBIC TOHATHS AAHHBIX peakiuid. CTeneHs okuciaeHust. OKUCINTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA JIEMEHTOB U UX
coenunenuil. [IpaBuio snekrpoHHoro Oananca. Ypasuuanus OBP MeTonamu 31eKTpOHHOTO U HOHHO-DJIEKTPOHHOTO OajaHca.
Pasnosuanoctn OBP. BaxkHeline okucIuTeNny 1 BOCCTaHOBUTENU. OKHCINUTENBHO-BOCCTAHOBUTENIbHAS IBOMCTBEHHOCTD
XUMHYECKHX 3JIEMEHTOB.

Jlexuus "OCHOBBI AEKTPOXUMUN"

[ToHsITHE MEKTPOXUMUYECKON CUCTEMBI. BUABI cCTeM. DNEeKTPOAHBII MOTEHIHAT METaJlIa. DIEKTPOXUMUYECKUH P
HanpspkeHull. CBoiicTBa psa aKTUBHOCTU. XUMHUUECKUE UCTOYHUKHU DIIEKTPUYECKOro ToKa. I'anbBannueckuil anement. Ilpunnun
pabotsl. Pacuer 3/IC. DnekTponn3 BOAHBIX PaCTBOPOB U €r0 3aKOHOMEepHOCTH. Koppo3ust MeTayuioB. 3aiura MeTamuioB OT
KOppo3uu. AKKyMyJsTOpbl. Bupl. [IpuHiun paGoTsl.

6. ®OHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosHeHbIe 1 3alIUIIEHHBIE 1a00paTopHbIe pabOThI
BrInosTHEHHBIE 1 3a4TEHHBIE KOHTPOJIbHBIC PAaOOTHI
3auer no AMCLUUIIUHE

6.2. TeMbl NHCBMEHHBIX PadoT

He mpemxycMOoTpeHbI y4eOHBIM IIITaHOM.

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

TumnoBsle BONPOCHI K TOATOTOBKE 3aIIUTHI JIAOOPATOPHBIX PadOT MO AUCLUILIUHE

1. OCHOBHBIE 3aKOHBI XMMHHU. 3aKOH COXPaHEHMSI MacChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOT3jIpo U €ro
CIIeICTBHSA. 3aKOH IKBHBANEHTOB. OIpeiene e 3KBUBAICHTHBIX MacC MPOCTHIX M CIIOYKHBIX BEIIECTB.

2. Teopun crpoenus atoma Pesepdopra u bopa. CocraB aroma. OTHOCHTENIbHASL aTOMHAsl Macca 3JIEMEHTA.

3. KBanroBble yncrna.

4. PacnipesienieHre 3JIEKTPOHOB IO SHEPTETHYCCKUM YPOBHAM U HoxypoBHsAM. [Ipuarmn [laymu. [Ipasmino Xynnpa. IIpasmito
Kneuxosckoro.

5. [lonsaTHe 06 s- , p- ,d- ,f- snmemenTax. Xapakrep COeAMHEHHH UMH 00Pa3yeMBbIX.

6. INepuoanyecknii 3akoH. CTpyKTypa nepuogudeckoil cucremsl. [ToHsTHE O TpyIIax, MOATPyNIax U IIepHOAax.

Hepno/:[pmecxoe W3MCHCHUE CBOMCTB XUMHYECCKHX DJICMCHTOB B Tpynrax v rnepruoaax: 3apsaa aapa, paaudyc aroMa, SHEPT U
HNOHHM3AlNH; DHEPTHUA CPOACTBA K IJICKTPOHY; DJICKTPOOTPHUIATECIIbHOCTD,; OKUCIUTCIbHO-BOCCTAHOBUTECIIBHBIC CBOMCTBA.

7. [Tonsatue o BHyTpeHHeW sHepruu cuctemsl. IlepBriii 3akoH TepMoauHaMuku. Ero npuMeHnenue ajsi H30XOpHBIX U
M300apHBIX MTPOIIECCOB.

8. INonsatne 06 sHTanenmu. 3akoH ['ecca u ero ciaenctsus. [loraTHe O TemmoTax 0Opa3oBaHMS CIIOXKHBEIX BemecTB. Pacder
W3MEHEHHUS PHTANBIUH [IPU XUMUYECKUX PEAKLIUAX.

9. INonstue 06 sHTpONMHU. BTOpOii M TpeTnii 3akoHBI TepMonuHamMuky. CTaHIapTHas SHTpoNus BemecTsa. Pacyer
W3MEHEHHUST SHTPOIIHH CHCTEMBI.

10. INonsTre 06 u300apHO - M30TepMUUecKoM moTeHIane. OCHOBHOE ypaBHEHHE TEPMOAWHAMHUKH. Y CIOBHS BO3MOXKHOCTH
NpOoTeKaHus npoiiecca. Pacuer m3meHenus ceoboHou 3Hepruu ['mooca.

11. Xumuyeckasi KuHeTHKa. CKOPOCTh XMMHUYECKOH peaklid B TOMOTE€HHON M FeTepOTreHHOM cUcTeMax. 3aBUCUMOCTD
CKOpPOCTH XUMHUYECKON peaKkIuu OT KOHIeHTpauu. Oru3ndeckuil CMBICT KOHCTAHTBI CKOPOCTH XMMHUYECKOH PEaKIIHy.

12. BnusiHue TemmnepaTypbl Ha CKOPOCTh XUMHU4eckoi peakuuu. [IpaBuino Bant ['odda u Temneparypublii koapdUIeHT.
Teopust AppeHuyca. 3aBUCMMOCTb CKOPOCTH XMMHUYECKOH peakMy OT SHEPriUy aKTUBALIUU.

13. Karanu3. OcHOBHBIE MOJIOXKEHUS TEOPUH KaTaau3a. MeXaHU3M TOMOTE€HHOTO U T€TEpPOreHHOTo KaTaiusa.

14. INousiTre 06 0OPAaTHMBIX pPeaKIUAX U XMMHUCCKOM PaBHOBECUH. 3aKOH JEHCTBYIOUIMX MAacC AJIS OOPAaTUMBIX CHCTEM.
CB#13b KOHCTAHTBI PABHOBECHSI C TEPMOIMHAMUYCCKIUMHU (PYHKIHSIMHU.

15. [punnun Jle-lllarense. BnusiHue usmeHeHus: TeMneparypsl, JaBJICHUs, KOHIICHTPAIMK BEIIECTB HAa CMEIICHUE
paBHOBECHS B CHCTEME.

16. OO01as xapakTepucTuka pacTBOpoB. CrocoOb! BBIpaXKEHUS! KOHIIEHTPALUN pacTBOPOB.

17. TepMoauHaMuKka NpoLeccoB pacTBOpeHMsl. BiusHue TemmnepaTypsl U J1aBIeHUs] HA paCTBOPUMOCTh BELIECTB.

18. KomnmuratneHble CBOHCTBA MaealbHBIX pacTBOpoB. 3akoH BauTt-T'odda. 3akon Payns u ero cnenctus. CriocoObr

OTIpeieNIeH s MOJIEKYISIPHON MacChl paCTBOPEHHOTO BEILIECTBA.
19. ITonsTHe 00 3nekTpoauTax. Teopus AEKTPOIUTHIECKOM qucconuariy. OOIUiA MPHUHIUI JUCCOLMAIIAH. DIEKTPOIUTHL.




OCHOBHBIE TTOJIOKEHHSI TEOPHU DIIEKTPOTUTHYECKON TUCcorrannu. JAuccounanus KUcioT (0JHO- U MHOTOOCHOBHBIX ), OCHOBAaHHHA
(0JTHO- M MHOTOKHCIIOTHBIX), COJIEH (CpEeHUX, KUCIIBIX, OCHOBHBIX).

20. KomnmuratuBHbIE CBOHCTBAa PACTBOPOB DIIEKTPOIUTOB. M30TOHMUeCKUH Koadduuuent. CteneHs qucconnanyuu. [loHsITHEe 0
CHJIBHBIX U CIIA0BIX DJIEKTPOIUTAX.

21. CnaOsbie anextponuTsl. KoHcranta auccouuanuu. 3akoH pazbasinenus OcTBajibla.

22. CuJIbHBIE JIEKTPOJIUTHI. AKTUBHOCTh HOHOB. [IoHATHE 0 KaXKylleiicsl cTeneHn AUCCOLUaLuy.

23. Nonnoe npoussenenue Boasl. Ilokazatens Bogopona. MHAMKATOPEL.

24. VoHHO-00MEHHBIE PeaKIMU B PACTBOPAaX 3JIEKTPOIHTOB. Y CIOBUS HEOOPATUMOCTH MOHHO-OOMEHHBIX PEaKIIHH.

25. JKectkocth Boapl. BpemenHnast u noctosiaHas. CocoObl yCTpaHCHUS .

26. T'unponus coneii. O6paTuMocTh Tuaponm3a. CteneHs ruapoin3a. KoHcTaHTa ruposm3a. Y CIoBUS YCHICHUS THIPOIIU3a.
T'unponu3 pa3nuuHbIX TUIIOB COJEH.

27. OxucnurensHo-BoccTaHoBUTeNbHBIE peakuuu (OBP). TlonsTHe 0 cTeneHn OKHCICHHUS, OKUCIUTENIX U

BOCCTaHOBUTENAX. BaskHelie OKUCIUTEN U BOCCTAHOBUTEIH.

28. MeToabl cocTaBlIeHUsI YPAaBHEHUM OKUCIUTEIIbHO-BOCCTAHOBUTENBHBIX peakiuil. OBP B pasnuuneix cpenax. Tunst OBP.
29. Teopus dMEKTPOIHBIX MOTEHIMATIOB. YpaBHeHre HepHcra. Onpenenenne CTaHIApTHBIX dJEKTPOIHBIX MOTEHIIUATIOB.

Y CTpoiCTBO BOIOPOJHOTO AIEKTPOA. P HanpssKeHUi METalIoB.

30. lanpBaHWYECKHE 3JEMEHTHI. Y CTPOWCTBO M MpHHIUI padoThl. Pacuer DJIC.

31. OJeKTpoau3 B pacilaBaXx U pacTBOpPax NIEKTPoNUTOB. IlocienoBaTeabHOCTh NPOLIECCOB IPOTEKAOIINX HA AHOAE U
karofe. 3akoHbl Dapanes. Pacuer 00beMa 1 Macchl BELIECTB, BBIIEIUBIINXCS MIPU deKTponu3e. [IpuMeHeHne 2JeKTpou3a.

32. Koppo3sus meramuioB. Xumudeckas ,3iaeKTpoxumudeckas. CrocoObl 3aIIUTEl METAJUIOB OT KOPPO3HUH.

33. Axxymynstopel. Kucnorusie. [lenounsie. [TpuHImm paGoTsI.

TunoBsle 3a1aHUs MO JUCLUILINHE:

1. PaccunrtaTh 3KBHBaJeHTHBIE Macchl cienyrommx coeaunennii PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacnincartb 37eKTPOHHYIO KOH(UIYpaluio aToMa MapraHiia. YKa3aTh BO3MOKHBIE BAICHTHOCTH M XMMHUYECKHE CBOMCTBA.
OmnucaTb KBAHTOBBIMH YHCIAMH BaJICHTHBIE 3JIEKTPOHBI aTOMa.

3. Paccunrtath TemnoBoi 3pdeKT peakiuu rOpeHus aneTHieHa (H.y.)

4. PaccunTath, BO CKOIBKO pa3 M3MEHHUTHCS CKOPOCTh XUMUYECKON PEeakKIUH , €CIH YBeIHIUTh Temmeparypy ¢ 50 mo 80
rpaaycos 1o Llenbscuto, TemneparypHblid koadduuueHtT paseH 3.

5. Kynma cmectutscst xummudeckoe paBHOBecHe cucteMbl A(T) + 2B(r) «»C (x) AH<O ; ecimn

- YBEJIUYUTh TEMIIEPaTypy

- IIOHU3UTh KOHLIEHTPALIMIO BelecTBa B

- MOHU3UTH JABJICHHE B CUCTEME

HaIucaTh BBIPAKEHUE [IJIs1 KOHCTAHThI PAaBHOBECHUS JAHHOUM peakluu.

6. Paccuntars MomspHyro koHueHTpanuio 200 r 20% pactBopa xyopuaa kaneius ([1=1,015 r/mm).
7. Ha ckonbko MOHU3UTHCS AaBleHHE Mapa Haj pacTBopoM mpu 25 °C, cogepkamuM 15 T rmroxossl B 150 r Boxsl. [lapnenue
mapa HaJl YUCTBIM pacTBOpUTeIeM(TIpH TOH e Temreparype) paBHo 26 klla.
8. Hammcars peakim ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 yka3ate pH B KaXaoM cirydae THIPOIH3a.
9. YPOBHATH METOIOM BJIEKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2SO4 = Na2S0O4 + MnSO4 + K2S04 + H20
10. Paccunrates DJIC raabBaHUYECKOTO 3JEMEHTA, COCTOSILErO U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpAaLUU B

pactBopax cooTBeTcTBeHHO [ 1] Monb/n 1 [0,01] Monb/n. YKa3aTe HampaBieHue IBUKEHUE DIEKTPOHOB.

VunuBuayanbHbIC 3aJaHUS:

"OcHoBHBIE 3aKOHBI XUMUHU. CTpoeHHe aToMa. XUMHU4yecKas CBI3b"
"DHepreTrka XUMHUYECKHUX MpeBpalieHnit”

"KuneTtrka XUMU4ecKuX peakuuil. XuMuueckoe paBHOBecHe"

"CocraB u cBOHCTBa pacTBOpOB. Peakmuu nonHoro oomena. I'maponus coneit”
"OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINU. DIEKTPOXUMUS"

6.4. MeTroauueckue MaTepHuaJibl, ONpee/solye Npoue1ypbl OlleHHBaHUA

Pemenyie THITOBBIX 3aTaHM, TECTOB, 3alIUTa TEOPETHIECKOTO MaTepHaIa Ha JJAOOPATOPHBIX 3aHATHAX.
JlabopaTopHast paboTa CUMTACTCS CAAHHOI, IIPH BHIIIOTHEHHUH CIEAYIONINX YCIOBHH:CTY/ICHT HA Hell IPUCYTCTBOBAJ, BBITOIHHI,
3aIUTHII TEOPETHUYECKUI MaTepuai o JaHHOHW Teme. KoHTposbHas paboTa CYNTaeTCsl BBIIOITHEHHOMN, IPH PEIIEHHH CTYCHTOM
70% 3amaHuii coaepKaUXCs B BapHAHTE.

3adeT 1o JUCIUIUIMHE CTaBUTCS 110 UTOTaM PabOTHI 00yJaromerocs B TEYCHHE CEMECTPa, BEIPAKCHHBIM B BH/IE BHITIOIHCHHUS
KOHTPOJIBHBIX PabOT, pabOThI Ha KOJUIOKBUYMAaX, BBIIIOIIHEHHUS U 3aI[UTHI JJAOOPATOPHBIX padoT.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

7.1 PexoMeHayemMasi TUTepaTypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA

JI1.1 |Pocun U. B., Tomuna |OOmas u Heopranndeckas xumusi. COBpeMEHHBIH Kypc: YaeOHoe Mocksa: U3naTenbcTBo
JI. J. noco6ue i 6akanaBpoB IOpaiiT, 2016




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI1.2 |I'muaka Hukomait 3agaun U ynpakHeHUs o o0Lel XUMHH: yaeb. mocodue Mocksa: Unterpai-
JleonnmoBuu IIpecc, 2001
7.1.2. JlonosHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTABUTEIIH 3arnaBue WznarenscTBO, roj
JI2.1 | SIpocnaBieBa AHHa Xumust: 1abapoTOPHBINA IPAaKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 IlepeyeHb pecypcoB HH(POPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"
D1 | KoHcrmekT Jekiuii mo oomieid XuMun
32 | O6pazoBarenbHbiii noptan CI'YBT. DnektponHsiid kKype "Xumus'"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JACIHUIIJIMHBI (MOAY JIsI)
Hasnauenue O6opynoBaHue
VYueOHas ayIUTOPHS [t | AynutopHast gocka; Kommekt yue6Hoi MebOenn; KoMIiekTsl XUMHYECKOH TOCYIBl U PEaKTHBOB
MPOBEICHUS TPYIIITOBEIX 1 | 715 IPOBEACHUS XUMHIECKOTO TIPAKTUKYMa; BEITSDKHOI mikad
WH/IMBUTyaJbHBIX KOHCYIbTAIAHA
YuebHas ayJUTOpHs quist | AynuropHast nocka; Komrurekt ydeOHOM MeOenu; 6 KOMIUIEKTOB Uit 1a0OpaTOpHON paboTHI Mo

MPOBEACHHNS TEKYIICTO KOHTPOJIA
u l'lpOMe)KyTO‘IHOﬁ aTTeCTalun

OIIPEAENEHHIO KECTKOCTU BOABI (IUTATUBBI C MPOOHPKaMU, HAOOp XUMUYECKHX PpEareHToB); 6
KOMIUIEKTOB JIJIs JIJaOOpaTOpHOH pabOoThI IO ONPEJETICHHUIO 3IIEKTPOIPOBOAHBIX PACTBOPOB CONEH
(IIK-2mT., WCTOYHMK TOKa-3 INT., INTATHBEI C TPOOMpPKAaMH, 3JEKTPOIBl H3MEPUTEIBHEIE,
9NEKTPOABl CpaBHEHUsS); 6 KOMIUIEKTOB [UIsi J1a0OpaTOpHOH paboTBl MO  OMpPEACTICHHIO
HNOHOOOMEHHBIX peakiMil (IITaTHBBI ¢ MPOOMpKaMH, HaOOp peakTHBOB, pH-Merpsl); BeITsDKHON
mkad

YuebHas ayJAUTOpUs quist | AynuropHas nocka; Komrurekt ydeOHOM Mmebenn; MynsTumenuitHoe o0opymoBaHHE: HPOEKTOP
MIPOBEIECHHS TPYIIOBBIX U | (cranmoHapHBIN), 9KpaH (cTanuoHapHslil), ITK (mepenocHoil)

VHJUBUIYalbHBIX KOHCYIbTALMH

[Tomemenne i | Kommnekr  yaeOno#t wmebenmm; I[IK — 10 mT., mnomkiroueHHBIX K cetd  "UHTepHer' w
CaMOCTOSATEITLHOM paboTH! | 00eCTIeUNBAIOIX ~ JOCTYI B DJICKTPOHHYIO  HMH(OPMAIIMOHHO-00Pa30BaTEIBHYIO  Cpexy
00yJaronIuxcst YHuBepcureTa.




