Muno6pHayku Poccun

denepanpHOE TOCYIaPCTBEHHOE OI0/HKETHOE 00pa30BaTEIbHOE YIPEKICHUE
BBICIIIETO 00pa30BaHuUs
«OpeHOyprekuii rocy1apcTBeHHbII YHUBEPCHTET»

Kadenpa xumun

PABOYAS ITPOI'PAMMA
JUCHUATTIJIIMHBI
«b1.J[.B.16 Xumus»

YpoBeHb BhICIIETO0 00pa30BaHUs
BAKAJIABPUAT

Hanpasnenue noaroToBku
05.03.02 'eoepacus

(KO ¥ HAMMEHOBAHME HANPABJICHUS TOJr OTOBKH)

Opeanuzayus MexcOYHApPOOH020 U BHYMPEHHE20 MYPUIMA
(HauMEHOBaHME HAIPaBJICHHOCTH (MpoduIIs) 00pa30BaTEILHOM IPOrPaMMBbl)

Kpanudukamms
baxanaep

dopma o0yueHus
Ounasn

I'ox Habopa 2023

2076759



Pabouas mporpamMma JIMCUMIUTHHLE «5 /. /L i 16 \iouia» paceMOTpena iV isepikieHa Ha 3acelaHuy
kadeapel

Kadenpa xuMHH

Hamenocanue f-f:'!,"u"J,'mr

npotoxon Ne 4 or" /A" & 20474

3asenyromnii kadeapoit Z, /E/

Kadenpa xumun 5.8, CanpbHHKOBa

HauUMeHosanue Kag)edpor nooniich % pacudiposra noonucu

Henonnumenu: M

Houent . _ (C.A. llemkoB eafind ~ b
DONHCHOCHTD ﬁu(a@fu b PacuaifposKa nOORUCH
doaxcHochmy noonucs puactunhposka noonucu

COT'JTACOBAHO:

IIpencenarens METOAMUYECKOH KOMHCCHHM JJO Hallpaisiciiio UArOTOBKY

05.03.02 Teorpadus forl ! wokbe W0

L=

KOO NAUMEHOSAHUE AuHas ooy pacuughposra nooruci

3aseayromuii oTaenoM Gpopmu st poHAA 1 HuydHOIT VOPAGOTKH JOKYMEHTOL

_H.H. buranuesa

AUYHA. b Pacihposka noonucy
VoITHOMOYEHHBIH 10 Kaqe(:'ryf_(;mem
S A.H. CuzeH1oB g ‘s
muunag npfhuce PACUighpoGKa nOonuCl

Ne peructpanun _ 155763

© llewmron C.A., 2023
© 01y, 2023



1 ]_le.]'ll/l U 3312491 OCBOCHHUSA TUCHUIIINHBI

ean (1eau) OCBOCHUS TUCIUILINHBI:
(hopMHpOBaHHE OCHOBOTIOJATAMOIINX 3HAHWKA IO XUMHUH, YMEHUH, HABBIKOB W KOMIECTCHIMU Y
CTYJCHTOB, a TaKXKe MOKa3aTh JIOTHUECKUE CBS3H MEK/Y PA3IMUYHBIMH O0JIACTSIMU 3HAHUN O BEIIECTBAX U UX

IIpEBpAILCHUAX.
3amauu:

- TIOCPEJICTBOM CIIyIIaHHsI, KOHCIIEKTUPOBAHUS U pedeprpoBaHUs M3YUUTh U OBIIAAETh TEOPETHUYe-

CKHEC OCHOBBI XUMMHH,

- 3HATb CYIITHOCTb OCHOBHBIX XUMHUYCCKHUX ITPOLCCCOB;
- 3HaTb OCHOBHBIE CIIOCOOBI OOPHOBI C KOPPO3UEH METATUIMYECKUX U3/IEITHH;
- UIB3YYHUTH OCHOBHBIC MCTO/IbI PCIICHUA 3a/ia4, HAICIICHHBIC HA MMPAKTUYCCKOC MMPUMCHCHUC TCOPET U~

YEeCKUX TTOJI0KEHUH XUMHU,

- BBIpa6OTaTB OCHOBBI CAMOCTOATCIIBHOT'O XUMHWYCCKOI'O MBIIIJICHUA
-YMETb OPUCHTUPOBATHCA B CYITHOCTU XUMHNYCCKHUX ITPOLICCCOB;

- YMCTG C IIOJIL301 MPUMCHSATH 3HAHUSA 1TO XUMHH HA MIPAKTHKE;

- HpI/IO6p€CTI/I HaBbIKU XUMHWYCCKOI'0 SKCIICPUMCEHTA.

2 MecTO IMCHUILTHHBI B CTPYKTYpe 00pa3oBaTelbHON NPOrpaMMbl

JuctunauHa oTHOCUTCS K 0a30Boi yactu 65oka [ «/luciurmmuab (Mo Tysn)»

IIpepexBU3NTHI AUCUUILIUHBL: Omcymcmeyiom

[TocTpekBU3UTHI AUCUUILTUHBL: Omcymcemeayom

3 TpeOoBaHus K pe3yJbTaTaM 00y4YeHHs MO TUCHHUIJIMHE

[Ipouecc nzyueHus: AMCUUILIIMHBI HAIIPaBIieH Ha (POPMHUPOBAHUE CIEAYIOUIUX PE3YIbTATOB O0yUCHUS

Kon u HanmeHoBaHue
(bopMHUpYEeMBIX KOMIETEHIIHHA

KO,Z[ W HAUMCHOBAHUC MHAMUKATOPA
JOCTHXCHHA KOMIICTCHLIMH

[Tnanupyemsble pe3ynbTaThbl
00y4deHus Mo TUCIUILINHE,
XapaKTEePU3YIOIINe 3TaIbl

dhopmMupoBaHus
KOMITIETEHIIU I
OIIK-1 Cnoco6en npumensts |OIIK-1-B-2 Crioco0OeH ucmnonb30BaTh 3Hath:
0a30BbIe 3HaHUS B 00JacTU 0a30BbI€ 3HaHUS (HyHIaMEHTAIbHBIX - CBOMCTBAa XUMHUYECKHX
MaTeMaTHYeCKUX U pa3aenoB (GU3UKH U XUMHH B 00beMe, AIIEMEHTOB u ux
€CTECTBEHHBIX HayK, 3HAHUS HEOOXOIMMOM JIsl OCBOCHHS (PU3UUECKON,  |COeNMHEHUH,
(GyHIaMEHTAJIbHBIX Pa3feNioB  |COLMATbHO-IKOHOMUYECKOH reorpaduu COCTaBIISIOLIUX OCHOBY
Hayk 0 3emiie pu MaTepuaioB AJIEKTPOHHOU
BBITIOJTHEHUH padoT TEXHUKU u/unm
reorpaduueckoi HCIIOJIb3yEMbIE npu
HaIpaBJI€HHOCTH MIPOU3BOJICTBE
Paaro3IEeKTPOHHOM
anmnaparypsl;

- crocoObl Mpeodpa3oBaHus
XHUMUYECKOH DHEpPruu B
AIIEKTPUYECKYIO;

- KJ1accu(hUKaIUI0
ANEeKTpOJI0oB l-ro u 2-ro
pona, CTpOEHUE
CTaHJAPTHOTO BOJIOPOJIHOTO
AIIEKTPOAA;




Ko n naumeHoBanue
(hopMHUPYEMBIX KOMIIETCHIIHIMA

KOI[ 1 HAMMCHOBAHUC MHUKATOpPA
JOCTHXXCHUA KOMIICTCHIIUHN

[TnaaupyemMble pe3ynbTaThl

00y4eHUs 1O AUCLUILINHE,

XapaKTEePHU3YIOIIHE TAITbI
¢dbopmupoBanus
KOMITETCHIIU I

- OCHOBHBIE BUJBI KOPPO3UU
METAJIIIOB U CIIABOB, U
CcocoObI 3alIUTHI.

YMeTh:

- HpI/IMeHﬂTB HOHy‘IGHHI)Ie

3HaHUSA 110 XUMHH IIpU
U3y4YEHUU IpYrux
JUCLUTIIIVH;

- CaMOCTOSITEIILHO

OCYIIECTBIISITh OCHOBHBIE
pueMbl paboThI B
XUMUYECKOHN JabopaTopumu.
Baaners:

- HaBBIKAMHU BEJECHUS
XUMHYECKOTO
IKCIIEPUMEHTA,
HEOOXOIUMBIMH ISt
BBITIOJTHEHHS
TEOPETUIECKOTO U
AKCIIEPUMEHTAIILHOTO
HCCIIEAOBAHMUS, YTO B
NAJIbHEUIIIEM ITIOMOYKET
pemaTh BOMPOCH! PH
BBIOOPE HOBBIXMATEPHATIOB.

4 CTpyKTypa M cojepkaHue TUCUUIIMHBI

4.1 CTpyKTypa AUCHMILIHHBI

OO6mast Tpy10€MKOCTh TUCIHUIUIMHBI COCTABIISIET 4 3adeTHbIe eAMHUIBI (144 akaieMUUecKHX Jaca).

TpynoeMKoCTb,
Bun paGotst aKaJIeMHYECKHX YacOB
1 cemectp BCETO
Oo0mas Tpy10éMKOCTH 144 144
KonTakTHas padora: 35,25 35,25
Jlexruu (JI) 18 18
JlaGopatopHsie paboTsl (JIP) 16 16
Koncynbrammmn 1 1
ITpomexxyrounas arrectanus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHas padora: 108,75 108,75
- camono02omoeKa (npopabomxa u N08MopeHue JeKYUuoHH020 Mamepuaia u
Mamepuana y4eOHUK08 u y4eOHbIX Nocooull;
- 10020MOBKA K 1aOOPAMOPHLIM 3AHAMUIM;
- 10020MOBKA K PYOENCHOMY KOHMPOIO U M.N.)
Bua nToroBoro KoHTpoJIs (3a4eT, IK3aMeH, 1H(¢epeHINPOBAHHBIN 3K3aMeH
3a4er)




Pazpenbl aucuuminzel, u3ydaemsie B 1 cemectpe

KosmyecTBo yacos
Ne HanmenoBanue pasnenos ayAuropHas BHeEay/l.
pasnena BCETO paborta
T 113 | JIP pabota
1 Beenenue B XUMHIO 14 2 - 4 8
2 CrpoeHue aToMa U NepUOINYECKUI 3aKOH. 18 2 - 16
XUMHYECKasi CBSI3b, CTPOEHUE U CBOMCTBA MOJIEKYJI
3 TepmoanHaMKMKa XUMUYECKUX ITPOLIECCOB. 18 4 - 2 14
XHUMUYECKasi KHHETUKA. XUMHUYECKOE PAaBHOBECHE
4 PactBopbI 26 2 - 4 22
5 OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH 12 2 - 2 8
6 lNanpBaHnuecKuit 3eMeHT. DIEeKTPoIbl 1-10 U 2-r0 18 2 - 2 14
poja
7 Onekrponn3. 3akoHsl Dapajes 18 2 - 2 14
8 Koppo3sus n 3amura MeTauioB 0T KOPpO3HUH 18 2 - 2 14
Hroro: 144 18 16 110
Bcero: 144 18 16 110

4.2 Coneprxxkanme pa3iejioB IMCUUNIMHBI

Paznesn 1 BBenenue B XumMuio

MecTo XMMHUHM B CUCTEME €CTECTBEHHBIX HayK. COBpEMEHHBIE HAIIPaBJICHUS Pa3BUTHS XUMHUYECKON
Hayku. XuMuyeckas Qopma aBwxkeHus MmaTepuu. OCHOBHbIE XMMHUYECKHE TOHSTHS: aToOM, MOJIEKYIa,
MPOCTOE BEIIECTBO, XMMHUYECKOE COCIMHEHUE. XHUMHUYECKHI AleMeHT. AToMHas macca. MoJeKynsapHas
Macca. Monb, MOJIsIpHas Macca, MOJISIpHas KOHUEHTpalus BemiectBa. [loHATHS BemiecTBa M XMUMHYECKOM
peakuuu. Knaccudukanuss ¥ HOMEHKIATypa HEOPraHUYECKUX COCAMHEHMIA. OCHOBHBIE 3aKOHBI
ATOMHO-MOJIEKYJIIPHOTO YY€HHs. 3aKOHBI: COXPAHEHHUs, KpPAaTHBIX OTHOLICHHWH, IOCTOSIHCTBA COCTaBa,
00BEMHBIX OTHOIIECHUH. 3aKOH ABOTaJapo. DKBUBAJICHT U 3aKOH SKBHUBaJICHTOB. [loHSATHE O XMUMHUYECKOM
cucteMme u crocobax e€ onucanus. ®aza, KOMIOHEHT. ['OMOreHHbIe U TeTeporeHHble cucTeMbl. DYHKIINU
COCTOSIHMSI U MapaMeTpbl COCTOSIHUS cUCTeMbl. ['a3oBble cucreMbl. ['a30Bble 3akoHbl. MneanbHblil Tas.
VYpaBuenue MengeneeBa - Kitaneiipona. IlapiuansHoe naBiaeHue ra3a B CMECH, OTHOCUTENbHAS INIOTHOCTD
ra3oB. JKuJkue cucTeMsl.

Pa3znen 2 CTtpoeHue aToMa U NepuoOANYECKUI 3aKOH. XUMHYECKAasi CBSI3b, CTPOECHNE W CBOICTBA
MOJIEKYJT

DOKCIEepUMEHTAIbHbIE OCHOBBI COBPEMEHHOW TEOpUU CTPOEHHS aroma. Sapo U 31aeKkTpoHHas
obosouka. Jlyanusm B TOBEIEHWHM MHKpOYacTHIl. BojHOBasg mpupojsa 3JIEMEHTApPHBIX YaCTHII.
KBanToBomMexanuueckas Mojenb atoma. BonHoBoe ypaBHenue llpeaunrepa. KBantoBbie umncna. Cmbica
KBaHTOBBIX 4YHcel. ATOMHbIe opOutanu. MHorosnekTponusiii atom. [lpunmun Ilaynmu u  eMKoCTb
ANEeKTPOHHBIX oOonouek. [IpaBmino XyHAa U MOPSAOK 3aloHEHUsS aTOMHBIX opOutaneld. [lpunHnumn
HauMeHbinet osHeprum. IlpaBuno KieukoBckoro. CTpoeHHE SIEKTPOHHBIX O000JOYEK DIEMEHTOB.
[leprOIUYHOCTS CTPOEHHUS DIIEKTPOHHBIX 000JOYEK. IIEKTPOOTPHUIATETFHOCTh ATOMOB XUMHUYECKUX
anemeHToB. CymHocTs [lepuoanueckoro 3akona. CoBpemeHHas uHTeprpeTranus llepruoauyeckoro 3akoHa.
Tunuueckne dneMeHTHl. I3MeHeHne BaKHEWIIMX CBOWCTB JJIEMEHTOB IO TIpylnmnaM M IEepUoJiaM
nepuoauieckoi cuctemol. BzanmoneiictBue aromoB. [IpudnHbl 00pa3oBanus xumudeckoi cBssu. [Ipupona
XUMUYecKol cBsa3u. Meton BajeHTHBIX cBsizel (BC). IlepekpbiBaHue aTOMHBIX opOMTanel, a- U M-CBA3H,
NOPSAOK (KpaTHOCTh) CBSI3U. XapaKTEPUCTUKH XMUMHUYECKOUM CBSI3U - SHEPrHUs, AJIUHA, MOJSIPHOCTh. MeTos
BC wu rulpumuzanus opbOurtaneid. JloHOpHO-akIeNTOpHOE B3auMojelcTBHe. HarmpaBlieHHOCTh |
HACBIIIaeMOCTh XMMHMUYECKOM KOBaJEHTHOM CBsi3M. (OCHOBHBIE TMIOJIOKEHHUSI METOJIa MOJEKYISIPHBIX
opouraneit (MO) B mpubnmwxenun JIKAO. MexmonekymspHble B3auMoAeUcTBHs. BonopoaHas cBs3b ee
NpupoJia U >Heprus. BausHue BoJoOpoaHBIX cBsizei Ha cBoiicTBa BemlecTB. Cuibl Ban-nep-Baanbca. Poib
MEXMOJIEKYISPHBIX B3aMMOJCHCTBUI MPU MPOSBICHUN (U3UKO-XUMHUYECKHX CBOMCTB BEIIECTB, SBICHUMN
caMOCOOPKH OHOJIOTUYECKUX MOJIEKYII.



Paznen 3TepmoamHaMmuka XMMHYECKMX HpoueccoB. XHMHYECKass KHMHETHMKA. XHMHYeCKoe
paBHOBecHe

OcCHOBHBIE MOHATUS U ONPEACICHUS XUMUYECKON TepMoAnHaMUKU. [IepBblil 3aKOH TEPMOAMHAMUKU
U €ro MpWIOKEHHE K IpolieccaM B ujaeanbHoM rase. [lonstue TemnoBoro 3ddexra XuMHUUECKOH peaKIii.
CranymapTHble SHTAIBIIMM 00pa3oBaHWs M CrOpaHHs BemlecTB. 3akoH l'ecca M CleACTBUS M3 HETO.
Hanpasnenue xumudeckoil peakiuu. Bropoii 3aKoH TepMOAMHAMUKU. DHTPOIHUS KaK (YHKIHS COCTOSHHA
cHCTeMBbI. VI3MeHeHHe PHTPONUHN B HEKOTOPBIX Ipoleccax. TpeTuil 3ak0H TepMOIMHAMUKU. AOCOJIOTHBIC
3HAQ4YEHMs CTAaHJAPTHBIX PHTPONUK BemecTB. Kpurepun HampaBIEHHOCTH CaMOIIPOM3BOJIBHOTO IIpoliecca B
3aKpbITON cucTeMbl. TeMrepaTrypHas 3aBUCUMOCTb CTaHJAPTHBIX 3Hepruu ['md0ca, SHTAIBIUU U SHTPOIUU
XUMHMUYECKO peakuuu.KnuHeTnKa roMOT€HHBIX XUMUYECKUX peakiuil. OCHOBHBbIE MOHSATHUS U OIpPENEICHHUS.
OCHOBHOH MOCTYNAaT XMMHUYECKON KMHETUKH. KnHeTHUecKkue ypaBHEHUSI U METO/Ibl ONPEAEICHUS MOPSAIKOB
XHMUYECKUX peakuui. BrusiHue Temreparypsl Ha CKOPOCTh XuMHYecknx peakuuid. IlpaBuino Bant-I'odda
U ypaBHeHHE AppeHuyca. DHEpPrusi akTUBAlMU. AKTUBUPOBAHHBIM KOMIUIEKC. OCOOCHHOCTH KHUHETHUKU
TEeTEPOreHHbIX peakuui. BiusHHEe IUCIEPCHOCTH Ha CKOPOCTh IPOTEKaHUS T'€TEPOTCHHBIX PEaKIMi.
Hudpody3us. Konsekuus. 3akon ®Puxa. KuHeTnueckuid ¥ NEpeXOJHBIM PEXUMBI T€TEPOrCHHBIX PEaKIIMM.
TBepnodazusie peakuuu. OcHOBBI KaTtanu3a. OCHOBHbIE MOHSTHS U OINpeneneHus. MexaHn3M NMpOTEeKaHUs
KaTaIMTUYECKUX (WM WHTUOUpyembix) peakiuid. Yucmo 000poToB katanmmuzatopa. IIpoMoTopbl u
KaTtajquThuueckue sapl. ['oMoreHHnli karanu3. lereporeHHblil katanus.Buapl, ocobeHHOCTH U
XapaKTEePUCTUKN XUMHUYECKOro paBHoBecus. OOpaTuMble U HEOOpaTUMble XUMHUYECKUE peakiuu. Buasl u
OCOOEHHOCTH XHMMYECKOTO paBHOBecHs. KoJIMYeCTBEHHbIE XapaKTEPUCTUKH XUMHUYECKOTO PABHOBECHUS.
3akon ['ympnbepra — Baare (3akoH aeictByromux wMacc). CoCTOsSHUE WMCTHHHOTO JIMHAMHYECKOTO
XMUMHUYECKOTO paBHOBecHs. [IpuHIMI MUKpOCKONIMYecKoi oOpatumocTu. BiusHue paznuuHbX pakTOpoB Ha
XUMHuYeckoe paBHoBecre. OCOOEHHOCTH paBHOBecUl B rereporeHHbix cucreMax. lIpunnun Jlellatense —
bpayna.

Pasznea 4 PacTBopsbl

OO6mme cBoHCTBa pacTBOpPOB. TepMOIMHAMHYECKHE XapaKTEPUCTUKH Ipollecca 0Opa3oBaHUS
pacTtBOpoB. VIcTHHHBIE pacTBOPHI U AucniepcHble crucTeMbl. ConbBaTalys, ColbBar, COJIbBaTHAs 000104Ka U
KOOpAMHAIIMOHHOE 4HuClIo coibBaTanuu. Knaccupukamus pacTBopoB. A>pO30JH, IEHBI, AMYJIbCUU H
cycieH3ud. CrocoObl BBIP@KEHUS COJAEP’KAHUS PACTBOPEHHOIO BELIECTBA B pacTBOpE (MOJIIPHOCT,
HOPMAaJIbHOCTb, MOJISIIBHOCTh, TUTpP, MaccoBasi U MOJIbHAs 10i1). HaceleHHbI pacTBOp U PaCTBOPUMOCTD.
[lonspHbple M HEMOJAPHBIE PACTBOPUTEIH. DJIEKTPOJIUTHYECKAs AUCCOLMALUSA PACTBOPOB IEKTPOJIUTOB.
Crenenp qucconuanuu. M3ortoHndyeckuit kospduuuent. CoabBaTanusi HE3IeKTpoauToB. KoyummratupHele
CBOMCTBA PacTBOPOB: JaBJICHHME HACBIIEHHOTIO I1apa JIETY4ero pacTBOPUTEN Ha pacTBOPOM; 3aKoH Payus,
TeMIepaTypbl KMIIEHUS M 3aMep3aHusl PacTBOPOB 3JIEKTPOJIUTOB U HENIEKTPOIUTOB; 30YIHOCKOIINYECKas U
KPHOCKOIIMUYECKasl IOCTOSTHHBIE; 0CMOC, OCMOTHUYECKOE JaBlieHHe U ypaBHeHue Baut-I'ogdda.

PactBopsl anekTponuroB. [luccommanus cinabbix anekTponuToB. KoHcTaHTa  auccoumanuu
(MoHM3anuu) cnabbIX KUCIOT M OCHOBaHWM. 3akoH pa3baBieHus (pasenenusi) OctBanbpaa. Kaxymascs
CTENEHb JMCCOLMALMM  CHJBHBIX d3JEKTpoJuTOB. Meton axTtuBHOcTe Jlbtomca. DddexTuBHas
KOHIeHTpauusi (akTuBHOCTh). Kosdduuuent axtuBHoctu. MonHas cuna. YpaBHenue JleGasi-XIOKkems
(npenenbHbll 3akoH [lebas-Xrokkens). VoHHble paBHOBECHs B BOJHBIX PAaCTBOpPAX 3JIEKTPOJIMUTOB,
aBTOIIPOTOJIM3 BoJbl. MloHHOE mpou3BeneHue Bojbl. BomopoaHblii M ruapOKcHiIbHBIN mokazatens (pH u
pOH). I'maponus coneit. Koncranra u crenens ruapoausa. [IponsseneHne pacCTBOPUMOCTH.

Pa3znen 5 OKuCIUTEIBbHO-BOCCTAHOBUTEIbHBIE PEAKINH

OCHOBHbBIE TIOHATUA M OMNPEICICHUS: OKHCIUTEIb, BOCCTAHOBUTEIb, CTENEHb OKHUCICHHUS |
JJEKTPOOTPULIATENLHOCT. [IpaBuiia ompeneneHuss CTENEHW OKUCIIEHUS OJJIEMEHTAa B COCIWHEHUHU.
Baxueiinine OKHCIWTEIM W BOCCTaHOBUTENH. OKHUCIMTENHLHO-BOCCTAHOBUTEIbHAS JIBOMCTBEHHOCTb.
Knaccudukaius OKUCIUTETFHO-BOCCTAHOBUTEIBHBIX PEAKIIUN: MEKMOJEKYISPHBIEC, BHYTPUMOJICKYIISIPHBIE
JUCIPONIOPIUOHUPOBAHUS W KOHTpHponopuuoHupoBanus (koumyrauuu). CoctaBienue OBP meronom
HMOHHO-DJIEKTPOHHOTO OanaHca (MeTo1 oiypeakiuii). BiusHue cpeapl Ha MEXaHU3M PEaKIUu.

Paznen 6 'anbBaHMvecKuii 3j1eMeHT. DJIeKTpoaAbl 1-ro u 2-ro poaa

Onexrpoansle npouecchl. OcHOBHbIE omnpeaencHus. [loTeHnManel MEKTPOXUMHUUYECKON CHCTEMBI.
JIBoiiHOW »onexkTpuueckuil cioi. KoHTakTHeIE W 1ud@y3noHHbI noreHnuansl. ColieBOM MOCTHK.
OnexTpoaHbli noTeHuMan. YpasHeHne HepHcra. CraHzapTHBIM BOJOPOJHBIM 3JEKTPOJ. YpaBHEHHE
Hepucra nns BOAOpomHOro siekrpoga. Psx  CTaHZapTHBIX BIEKTPOAHBIX ITOTEHLHAIOB METAJUIOB.
Knaccugukamus >nexTpoaoB: srieMeHT BecToHa, ra30Bble 3IEKTPO/Ibl, OKHCIUTEIHHO-BOCCTAHOBUTEBHBIN
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AJIEKTPOJI, HOHOCEJIEKTUBHBIE IEKTPOAbl. XMMUYECKUE U KOHLEHTPALMOHHBIEC raJIbBAHUYECKUE DIIEMEHTHI.
Onement Janmans-Axo6u. TepMoanHaMuKa OKUCIUTETFHO-BOCCTAHOBUTENBHBIX MpoLeccoB. [IpakTiuueckoe
IIPUMEHEHHE XUMHUYECKUX UCTOYHUKOB TOKA. AKKyMYJIATOp. TOIIMBHBIN 3JIEMEHT.

Paznen 7 Juexkrposms. 3akonsl @apajes

ONeKTposIn3 ¢ XUMHYECKUM PA3I0KEHHEM 3JIEKTpoJa. DJIEKTPOIM3 C XUMHUUYECKHM DPa3IOKEHUEM
pacTBOpHTEIIs. DJIEKTPOJIU3 PACTBOPOB COJIEH METAUIOB C PACTBOPUMBIMH aHOJAMHU, W3TOTOBJICHHBIMU U3
THX JK€ METauIoB. BO3MOXKHBIE KaTOJHBIE W AaHOJHBIE TIPOLECCHl NPU DJIEKTPOJIM3E PACTBOPOB
anekTponuToB. 3akoHel @apaned. IlpakTuyeckoe NpPUMEHEHHE DJIEKTPONN3a. JIEKTPOIUTHIECKOE
padunupoBanue. [anpBaHoractuka. [ampBaHocTerws. KuHETHKA AIEKTPOXUMHYECKUX IPOIECCOB.
CkopocTb amekTpogHoro mporecca. [lmotHocts Toka oomena. Ilonspuzanmonnas kpusas. Auddysnonnoe
nepeHanpsbkenue. Y pasaenue Taderns.

Pa3nes 8 Koppo3ust u 3ammra MeTa1l10B OT KOPPO3UH

Koppo3sus merannoB u crmaBoB. Kiaccudukaiius Koppo3MOHHBIX Cpell, pa3pyIIeHUN U MPOIECCOB.
[Tokazarenu ckOpoCTH KOppo3uH. XUMHUUYecKas (ra3oBasi) KOppO3Usi: BUIbl U PA3HOBUAHOCTH. 3aKOHBI pOCTa
TOJIIUHBl OKCHJIHBIX IJIEHOK. DJEKTPOXUMHUYECKas KOPPO3Usi: NMPUUYMHBI U MEXaHU3Mbl BO3HHUKHOBEHHUSI.
Bnusinue pasznuuHbiX (PAaKTOPOB Ha CKOPOCTh 3JNEKTPOXMMHUYECKON KOppO3HUH. 3aliuTa METAUIOB OT
Koppo3uu. PannonanbHOe KOHCTpyupoBaHHe. JlermpoBaHHE METAJUIMYECKUX MaTepuaioB. l3meHeHue
COCTaBa U CBOMCTB KOPpO3HOHHOM cpenibl. [IpoTekropHas (aHOIHAS) 3aIKTa. 3alIUTHBIE TOKPBITHUS.

4.3 JlabopaTopHble padoThI

No JIP Ne HaumenoBanue nabopatopHbix paboT Kox-zo
paznena 4acoB
1 1 Texnnka 6e3onacHocTH. [IpaBmia moBeneHus B 1abopaTopun 2
2 1 Onpenenenre MOJISIPHOM MacChl SKBUBAJICHTA BEILIECTB B Pa3JIMUHBIX 2
TUMaX peakuid. 3aKOH YKBUBAJICHTOB.
3 2-3 TepMoauHaMuKa XUMUYECKHUX MPOLIECCOB. XUMHUYECKast KHHETHKA. 2
CMenieHrne XUMUYECKOT0 PaBHOBECHSI
4 4 PacTtBops a5ekTposiutoB. pH pactBopos. I'uaponus coseit 2
5 5 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH. 2
6 6-7 ["anpBaHMYECKUI AJIEMEHT. DIEKTPOJIU3. 2
7 2,6,8 | XuWMHYECKHE CBOMCTBA METAJIJIOB 2
8 6-7 Koppo3ust MeTaiiioB 1 3aniuTa METAJIOB OT KOPPO3UHU 2
Hroro: 16

5 YuyeOHO-MeTOAMYEeCKOEe o0ecIeueHrue TUCIUIIINHBI
5.1 OcHoBHas JIUTEpPaTYpa

1. I'munka, H. JI. O0mas xumus [Teker] : yue6. mocodue mst By3oB / H. JI. I'nmunka; nox pen. A.
N. Epmakosa.- 30-e u3z., ucnp. - M. : Unrerpan-Ilpecc, 2010, 2011, 2012, 2013, 2014. - 728 c. : ui. -
[Tpun.: c. 699-703. - bubauorp.: c. 704-705. - [Ipeam. ykas.: c. 706-727. - ISBN 5-89602- 017-1.

5.2 JlonotHUTEIBHAS IUTEPATYPA

1. Vraii, f. A. O0mas u Heopranuueckast xumus [ Teker] :yue6.11a By3oB / S. A. Vraii. - M. :Beici.
mk., 2000. - 527 c. : ux - ISBN 5-06-003751-7.

2. I'nunka, H. JI. 3apaun u ynpaxkHenus mo oomeit xumuu [TekceT] : yueOHO -npakTHIeckoe mocooduve
s OakanaBpoB: y4deOHOe mocoOue sl CTYACHTOB BBICIIUX Y4YEOHBIX 3aBeleHUM, OOYJaromIMXCS I10
€CTeCTBEHHO-HAYYHBIM HampaBJieHusM u cnenuansHocTsM / H. JI. I'nunka; mox pen. B. A. Tlonkosa, A. B.
babkogsa.- 14-e u3a. - Mocksa : FOpaiit, 2014. - 236 c. : un. - (bakanasp. ba3ossrii kypc) - ISBN 978-59916-
3449-6.



5.3 llepuoanyeckne U3TaHUsA

1. XKypHan aHanuTHUECKON XUMUU : )KypHal. - M. :Akanemusnaruentp "Hayka" PAH.
2. Xumus u xu3Hb - XXI Bek : xkypHai. - M. :ArenctBo "Pocnieuats".
3. XKypnan Heoprannueckout xumuu: xypHai. — M.: APCMU.

5.4 UnTepHeT-pecypchl

1. ANCHEM.RU [Onekrponsslii pecypc| :YueOHUKH, CHPABOYHUKU, METOJUKH, >KypHalbl IO
aHATUTUYECKOM XxuMun. — Pexxum nocryna :www.anchem.ru/

5.5 TlporpammHoe obGecneuyeHue, npodeccuoHAIbHbIe 0a3bl JAHHBIX M HH(GOPMAIMOHHBIE
CIPaBOYHbIE CHCTEMBI

1. TAPAHT [Ilnarpopma F1 [DnexTpoHHBI pecypc]: copaBOYHO-IpaBoBas cucCTeMa. /
Pazpabotunxk OOO HIIIT «I"APAHT-Cepsucy», 119992, Mocksa, BopooseBsl ropsr, MI'Y, [1990-2019]. —
Pexum noctyna B cetn OI'Y it ycranoBku cuctemsl: \\fileserver1\GarantClient\garant.exe

2. Koncynmprant Ilnroc [DneKTpOHHBIM pecypc|: DJIEKTPOHHOE TMEPHOJUYECKOe H3JaHue
cpaBoyHas mpaBoBas cuctema. / Paspaborumk 3A0 «KoncympranTt Ilmroc», [1992-2019]. — Pexum
noctyna k cucreme B cetu OI'Y st ycranoBku cuctemsr: \\fileserver |\|CONSULT\cons.exe

3. OmnepammonHas cucrema PEJ] OC

4. Tlaxet oducubix nmpunoxxkenuit LibreOffice

5. TlporpammHas cucteMa Jyisl OpraHu3aly Buieo-koH(pepeni-cesazu Webinar.ru

6. ABTOMaTM3MpOBAaHHAasi HWHTEPAKTUBHasg cucTteMa ceTeBoro  tectupoBanus - AWCCT
(3apeructpupoBana B POCITATEHT, CBumetenbCTBO 0 TOCYAApCTBEHHOW PETUCTPAIlUU MPOTPAMMBI IS
OBM Ne2011610456, mpaBoobaanarens — OpeHOYPIrcKUid TOCYAapCTBEHHBIN YHUBEPCUTET), PEKUM JTOCTYIA
- http://aist.osu.ru.

7. XuMmus: 3MeKTPOHHBIN yueOHbIi Kypc B cucteme Moodle / C. A. Tlemxos, O. I1. Kymnapesa,;
OpenOypr. roc. yH-T. - DJeKTpoH. TekcToBbie AaH. (1 daiim: 43 M6). - Opendypr : OI'Y, 2022. Pexum
JOCTYyTa:
https://ufer.osu.ru/index.php?option=com uferdbsearch&view=uferdbsearch&action=details&ufer id=3806

6 MarepuajibHO-TeXHUYECKOe o0ecnevyeHne JUCUMIIINHBI

AynuTopun OCHAICHbl KOMIUIEKTaMH YYEHHYECKOH MeOenu, TEXHUUECKUMH CpeICTBaMU 00ydeHHUs,
CIIy’KaIllMMU JJIs Ipe/ICTaBiIeHUs yueOHOH nHpopMau 00JIbIIONH ayAUTOPUH.

Jlnst ipoBeieHust 1TabopaTOPHBIX PabOT MO Kypcy XMMHUU Kaxkast 1abopaTopust 000py1oBaHa:

1) BeiTsoxkHBIM 1IKaOM;

2) Pabounmu crosiamu;

3) UlratuBamu 1st MHAUBUYAJILHOTO HA0OPA PEAKTUBOB U J1a00PATOPHBIX MPUHAUICHKHOCTEH;

4) lTaTtuBbl C MpOOUPKaMH;

5) HaGopom o6opynoBaHusi OOIIEro MOJIb30BaHUs (PKCUKATOp, KPUCTAIU3ATOP, MPOMBIBAJIKH,
MUHIIET, TUT'eJIbHBIE MBI, €PIIU JUISI MBIThS IOCY/IbI);

6) HaGopamu XxuMHueCKoU MOCYy/Ibl;

7) llpubopamu  (cymmnbHbI  1mkad, MydenbHas meuyb, aHamuTH4Yeckue Becbl, PH-merp
(hOTOINEKTPOKOIOPUMETD)

8) TabimiamMu ¥ riakaTamu.

9) HaGopom HE00XOAUMBIX XUMHUECKUX PEAKTUBOB.

JlaGopaTtopun OCHaIIeHbl 000pYIOBaHHEM (XOJOIMIBHUKH, Je(IerMaTopbl, KPHCTAIIN3aTOPBI,
HKCHKATOPbI, IITATUBbI), IpUOOpaMu (HarpeBaTeabHbIe IPUOOPHI, TEPMOMETPHI, BOJSHBIE U MACIIIHbIe OaHH,
npubop KykoBa, muKHOMETp, pedpakToMeTp, npuOop A (PpakIMOHHOM Pa3rOHKU MpH aTMOC(epHOM
JaBJICHUH, TPUOOP Uil BaKYYMHOM MEPEroHKH, MpUOOp I MEPEroHKU C BOASHBIM MapoM), XUMHUYECKON
nocynoi (mpoOHpKH, XMMHUYECKHE CTaKaHBbI, KOJOBI, MepHas NOCyaa, BOPOHKH, (appopoBble YaIIKH) U
XMUMUYECKUMHU pEaKTHUBaMH, HEOOXOIUMBIMU I TPOBEACHUS Ja0OpaTOpPHBIX OMBITOB. MMeroTcs

8


http://www.anchem.ru/
file://fileserver1/GarantClient/garant.exe
file://fileserver1/!CONSULT/cons.exe
http://aist.osu.ru/

[IAPOCTEPKHEBBIE MOJEIH MOJIEKYJ M 00pa3Ibl pa3IUYHBIX MOJIMMEPHBIX cOoeAuHeHW. B mabopaTtopusix
IIPEyCMOTPEHBI aNITEUKA, MHIAUBUAYAJIbHBIE CPEACTBA 3AILUTHL, & TAKKE CPEICTBA MIOKAPOTYLICHUS.

[Tomemenne asi caMOCTOSATENBLHONH PabOThl 0OYYArOIIMXCS OCHALICHBI KOMIBIOTEPHON TEXHUKOM,
nojakiaoueHHo K cetu "HMHTepHer", M oOecrnedeHHeM JOCTyHa B D3JIEKTPOHHYIO HWH(POPMAIMOHHO-
obpa3zoBatenbhyto cpeny OI'Y.



