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1 Ilean u 3a7a491 OCBOEHUS JUCHUTIIUHBI

Llenpi0 OCBOCHMS AMCLUMIUIMHBI «XUMHS» SBISAETCS COACUCTBHE (DOPMUPOBAHHIO U DPA3BUTUIO Y
CTY/IEHTOB OOILEKYJBTYPHBIX U INPO(ECCHOHAIBHBIX KOMIIETEHIMH, MO3BOJAIOUIMX UM B JajbHEHIIEM

OCYLIECTBIIATh

poeCCUOHATTEHYIO

OKCIICPUMCHTAJIBHBIX OCHOB XHMMHUHU.

3agaun:

1) meopemuueckuii KOMnoOHeHm:

- 3HaTh MECTO XMMHUU B CUCTEME HAYK;
- 3HATh CYIIECTBO XUMUYECCKUX PEAKIIUH H MPOIIECCOB;
- BJIQIETh TEOPETUYECKUMH OCHOBAMH XUMUHU;

2) nozHasamenvHulil KOMNOHEHN.!
- IOHUMATh POJIb XUMUHU B OKPYKAIOIIEM MUPE;

- IMETh TIPEJICTABJICHUE O XUMHUYECKIX OCOOCHHOCTSIX MOBEJACHUS PA3IMYHBIX O0BEKTOB;
3) npakmuueckuii KOMNOHEHM
- YMETh MPUMEHSTH 3HAHUS 110 XUMHUHU Ha TIPAKTHKE;

- IMETh HaBBIKU MPOBEACHUS MPOCTEUIINX XUMUUYECKUX PEAKIIUN;

- OCBOHWTH COBPEMEHHBIE METO/IbI OIICHKH XUMUYECKOT'O COCTaBa BEIIECTBA M YMETh UX MPUMCHSTH Ha

IIpaKTHUKCE.

JACATCIIBHOCTD

mocpcaACTBOM OCBOCHUA TCOPCTUUCCKUX n

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucnunnuna oTHOcUTes K 6a30Boit yactu 6soka [l «{ucuurinabl (MOIYIIH )>»

[TpepexkBU3UTHI JUCHUILTUHBL: Omcymcmsyom

[ToctpexkBusutsl aucuutuinnel: b1./[.5.29 Xumusa oxpyscarowei cpeovlt, b1.J[.B.19 Dxonozuueckuti

MOHUMOPUHS

3 TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUs MO TUCHUIINHE

Hpouecc HU3YyUYCHUS JUCHUIIJIMHBI HAITPABJICH HaA (bOpMI/IpOBaHI/Ie CJICAYIOIIUX PE3YJIbTAaTOB 06yquI/151

KOI[ N HAUMCHOBAHHC

KO,Z[ 1 HAMMCHOBAHHC

MIPUMEHSTHh 0a30BbIE
3HaHUS
(byHIaMeHTaJIbHBIX
pa3aesoB HayK O
3emie,
€CTECTBEHHOHAYYHOTO
1 MaTeMaTUYECKOTo
LIUKJIOB IIPU PELICHUH
3aja4 B 00J1acTH
9KOJIOTHH U
MIPUPOIONOIB30BAHUS

[Ipumensier 6a3oBbIe
3HAHUS XUMUH TIPU
MTPOBEJICHUU XUMHUKO-
AHAITMTUYECKHX
HCCIICIOBAHUM B
00J1aCTH DKOJOTHHU U
MIPUPOJIOTIOIB30BAHUS

(DOPMUPYEMbIX WHJMKATOpa [Tnaaupyemblie pe3yabTaThl O0yUSHUS 10 JUCIHILINHE,
. OCTHKEHUSA XapakTepus re dTanbl GOPMUPOBAHUS KOMIIETEHIIAN
KOMIIETEHIINI A P prsyIom (bopmup 1t
KOMIIETEHIIUU
OIIK-1 CoocobeHn OIIK-1-B-3 3HATDL:

- OCHOBHBIC MTOHSITHUS U 3aKOHBI XUMUH;
- 00IIIME CBEICHUS O XUMHUYECKOM DJIEMEHTE;
- OCHOBHBbIE IPaBUjia OXpaHbl TPyJa U TEX-
HUKH 0€301MaCHOCTH TIPHU pab0Te B XUMUYECKOMN
nabopaTopuu;
- CTaHJapTHBIE METO/Ibl 00PAOOTKH pe3yJib-
TaTOB SKCIIEPHUMEHTA;
Ymersn:
- UCIIOJIb30BATh NPUHIUII ICPUOAUIHOCTHU U
[Tepuoanueckyro cuctemy i MpeICcKa3aHus CBONCTB
XUMHUYCCKUX COCIUHCHHNU U 3aKOHOMCPHOCTCH B UX
W3MEHCHMU,
- IPOU3BOJUTH PACUCTHI, CBA3AHHBLIC C TPUT'OTOBJICHUCM




Kon n HaumeHoBanue
Kox u HaumenoBanme

WHUKATOpa
dhopMHUpyEMBIX
o JOCTUKECHUS
KOMIICTCHIINU
KOMIICTCHII U

[Tnanupyemble pe3yabTaTbl 00yUeHHs 110 TUCIHUILUIMHE,
XapakTepu3yroIue 3Tanbl GOPMUPOBAHUS KOMIIETCHIIUN

pPacTBOPOB 33/1aHHOI KOHIIEHTPALIMH; OIPEICICHUEM
TEPMOJUHAMHYECKUX M KHHETHYECKUX XapaKTEPUCTUK
XUMHUYECKHX MPOIECCOB; ONPEICICHUEM CTEXUOMETPUU
XUMHUYECKUX PEAKIIUIL;

- IPOBOJUTH Y4€OHO-HUCCIIEeI0BATEIbCKHM SKCIIEPUMEHT Ha
OCHOBE BJIQJICHUS IPHEMaMH TEXHUKHU padoT B
nabopaTopuH, a Takke 00padaTeiBaTh U OPOPMIIATE €ro
pe3yIbTaThI;

Baajgern:

- METOJIaMH OTPeACIICHUS] BO3MOKHOCTH IMPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSIX U
OIICHKHU UX MOCJICACTBUH;

- TEOPETUYECKHUMH METO/IaMU OTMCAHUS CBOMCTB MPOCTHIX
Y CJIOKHBIX BEIIECTB HA OCHOBE IOJIOKCHHUS YJICMEHTOB B
[Tepuoanydeckoit cucreMe XMMHUYECKHUX 3JIEMEHTOB,
HABBIKAMU TIPOBEACHHMSI SKCIICPUMEHTA U METOJIaMHU
00paboTKHU ero pe3yabTaToB.

4 CTpyKTYypa U coliepKaHue TUCUUIINHBI

4.1 CTpyKkTypa IUCHUILIMHBI

OO0miast TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHBIX enuHull (216 akaieMHUUeCKUX 4acoB).

TpynoemMkocTs,
Bun paGotsr aKaJIEMUYECKUX 4acoB
1 cemecTp 2 ceMecTp BCET0

O0masi Tpy10éMKOCTh 108 108 216
KonTakTHas pabdora: 34,25 35,25 69,5
Jlextmm (J1) 18 18 36
JlaGopatopusie pabotsl (JIP) 16 16 32
Koncynbranun 1 1
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25 0,5
CamocrosiTesibHas padoTa: 73,75 72,75 146,5
- camono02omogka (npopabomxa u nogmopenue 1eKYuoOHHO20
mamepuana u Mamepuana y4eOHuKo8 u yueOHvlx nocooull,
- Uzyuenue pazoenos Kypca 8 cucmeme 31eKmpoHHO20
00yueHus;

- 10020MOBKa K 1a00PAMOPHLIM 3AHAMUAM,

- N0020MOBKA K PYOEHCHOMY, RPOMENCYMOUHOMY KOHMPOILIO
um.n.)
Bua uToroBoro KOHTpoJIA (3a4Uer, IK3aMeH, 3aver IK3aMeH
auddepeHupoBaHHbIN 3a4€T)




P%HCHBI AUCHUIUIMHBI, U3y4aCMBbIC B 1 CCMECTPEC

KomnuectBo yacos
Ne HaumenoBanue pa3zaenon ayAutopras BHEayl.
paznena BCETO pabota
T 113 | JIp pabota
1 BBenenue B xumuro 12 2 2 8
2 Crtpoenue aTomMa U MePUOAMUECKUIN 3aKOH. 16 2 14
XUMHYecKas CBSI3b, CTPOCHUE U CBOMCTBA MOJIEKY
3 TepMonrHaMuKa XUMUYECKHUX IIPOLIECCOB. 14 4 2 8
XuMuyeckasi KuHeTuKa. XMMHUECKOe paBHOBECHE
4 PactBopsI 15 2 4 9
S) OKHCIUTENIbHO-BOCCTAHOBUTEIIbHBIE PEAKITUU 16 2 2 12
6 lManpBaHmYeCKU AIEMEHT. DIIEKTPOAbI 1- 13 2 2 9
ro u 2-T0
pona
7 Onektponu3. 3akoHsl Dapajaest 11 2 2 7
8 Koppo3sus u 3anmra MeTaioB 0T KOPPO3Ur 11 2 2 7
Uroro: 108 18 16 74
Pazensr qUCHUIUTMHBL, U3ydaeMbIe B 2 ceMecTpe
KomnnuectBo yacos
Ne HaumeHnoBanue pa3aenon ayAutopras BHEayl.
paznena BCETO pabota
T 113 | 1P pabora
9 OCHOBHBIE OHSITHUS AHATUTHYECKON XUMUH 10 2 8
10 Tutrpumerpust 46 10 10 26
11 I'paBuMeTpus 16 2 14
12 Du3nKo-XUMHYECKHE METOIBLI aHAJIN3a 36 4 6 26
(ctiekTpooTOMETPUS, HOTEHIIUOMETPHS])
Wroro: 108 18 16 74
Bcero: 216 36 32 148

4.2 ConepxxaHue pa3/iesioB AU CHUINIIHHBI

Pazgen 1 BBegeHnue B XUuMHUI0

MecTo XMMUU B CUCTEME €CTECTBEHHBIX HayK. COBPEMEHHBIE HANPABICHUS Pa3BUTHS XUMHUYECKOU
Hayku. Xumuueckas ¢opma aBKeHHs MaTepud. OCHOBHbIE XUMHUYECKHE MOHSTHS: aToM, MOJIEKYyJa,
IIPOCTOE BEILIECTBO, XMMHUYECKOE COEAUHEHHE. XMMHUUYECKUN 3yIeMeHT. AToMHas Mmacca. MousekymspHas
Macca. Mounb, MosiipHas Macca, MOJIIpHasi KOHIIEHTpalus BemiectBa. [loHATHS BemiecTBa M XUMHUYECKOU
peakimu. Kiaccudukanus ¥ HOMEHKJIATypa HEOPTaHUYECKUX coequHEeHUH. OCHOBHBIE 3aKOHBI aTOMHO-
MOJIEKYJISIPHOTO YY€HHS. 3aKOHBI: COXPAHEHHUS, KPATHBIX OTHOIIEHUH, MOCTOSHCTBA COCTaBa, OOBEMHBIX
OTHOIIEHUH. 3aKOH ABOrajgpo. DKBUBAJIECHT U 3aKOH JKBMBAJIEHTOB. [IOHATHE O XMMHYECKOW CHUCTEME U
criocobax e€ onucanus. @a3a, KOMIOHEHT. [ OMOT€HHbIE U reTepOreHHble CUCTeMbl. OYHKIIMKM COCTOSHUS U
IapaMeTpsl COCTOSHMS CHCTEeMBI. ['a30Bble cucTeMbl. ['a30Bble 3akoHbI. MneanbHblll ra3. YpaBHEHUE
MenneneeBa - Knaneiipona. [lapuuanbHoe naBieHHWE ra3a B CMECH, OTHOCHUTENIbHAs IUIOTHOCTH Ta30B.
Kunkue CUCTEMBL....



Pazgen 2 CTtpoeHue aToMa U NepUOAUYECKUN 3aKOH. XMMHUYeCKas CBsI3b, CTPOCHUE U CBOICTBA
MOJIEKYJI

OKCHEpUMEHTAJIbHBIE OCHOBBI COBPEMEHHOW TEOpUU CTPOEHHUS aroma. SIApo W 3JIEeKTpOHHAs
obOonouka. Jlyanu3sm B TIOBEIEHWHM MHKpodacTull. BojHOBass mnpupona 3JIEMEHTAPHBIX YAaCTHII.
KBanToBomexanuueckass Mmojenb atoma. BonHoBoe ypaBuenue llpeaunrepa. KBantoBeie uncia. CMmbica
KBaHTOBBIX 4YHcel. ATOMHbBIE opOuTanud. MHorosnekTpoHHsld atoMm. I[lpunnun Ilaynmum u  emxocThb
AJIEKTPOHHBIX oOosiouek. IlpaBmiio XyHIa W MOPAJOK 3amoJHEHWs aTOMHBIX opOutaneil. I[Tpunmun
HauMmeHblie sHeprun. IlpaBuno KieukoBckoro. CTpoeHHE 3JEKTPOHHBIX O0OJOYEK 3IIEMEHTOB.
[lepnoIMYHOCTD CTPOEHUS DJIEKTPOHHBIX 000JI0UEK. DJIEKTPOOTPHLATEIBHOCTh aTOMOB XHMHYECKUX
sanemeHToB. CymHocth Ilepuonnueckoro 3akona. CoBpemeHHas uHreprnperanus llepuoguueckoro 3akoHa.
Tunnueckne diaeMeHThl. 3MEHEHHME Ba)KHEHIIMX CBOWMCTB OJJIEMEHTOB MO TIpynnaM H [EPHOAAM
MepUONYECKOi cucteMbl. BzaumoneiictBue aroMoB. [IpuunHbl 00pa3zoBaHus XUMUYECKO# cBsi3u. [Ipupoma
XUMUYECKOH cBsi3u. Metoy BaneHTHBIX cBszeld (BC). [lepekpriBaHne aTOMHBIX OpOHMTanel, a- U M-CBS3H,
MOPAIOK (KPaTHOCTh) CBS3H. XapaKTEPUCTUKU XMUMHUYECKOHM CBS3HM - HHEprus, AJIMHA, MOJSIPHOCTh. MeTox
BC wu rubpummsamus opOutaneii. [loHOpHO-akienTOpHOEe B3amMojcicTBue. HampaBieHHOCTh W
HAaChIIIAEMOCTh XWMHMYECKOM KOBaJEHTHOM CBsA3UM. (OCHOBHBIE TOJOXKEHHUS METOJIa MOJEKYJISIPHBIX
opburaneit (MO) B npubmmxenun JIKAO. MexmonekymsipHble B3auMoAeHCTBH. BomopoaHas cBs3b ee
NpupoJa U 3Heprus. BiusHue BOJOpOAHBIX CBsizeld Ha cBoicTBa BenlecTB. Cuibl Ban-nep-Baanbca. Ponb
MEXMOJIEKYJIIPHBIX B3aMMOJECHCTBUI MpU MPOSBICHUU (U3NKO-XMMHUYECKHUX CBOMCTB BEILECTB, SBJICHUI
caMoCOOpKU OMOTOTUYECKUX MOJIEKYIL.

Pazgen 3 TepmoamnamMuka XMMHYECKHX MNPOLECCOB. XMMHUYECKass KUHETHKA. XHMHYECKOe
paBHOBecHe

OcHOBHBIE NTOHATHUSA U ONPEAEICHUS XUMUYECKON TepMOIUHAMUKHU. 11epBblil 3aKOH TEPMOAVMHAMHUKHI
U ero NMpHJIOKEHHE K TpoleccaM B uaeanbHoM rase. [lonarue temnoBoro shdexkra XMMUIECKOH peakium.
CrannapTHble SHTANbIIMM 00pa3oBaHUsS M CropaHusl BewlecTB. 3akoH l'ecca W clencTBUS U3 HEro.
Hanpasnenue xumuueckoil peakuuu. BTopoil 3akoH TepMOJMHAMUKUA. DHTPOIUS KaK (QYHKIUS COCTOSIHUS
cucreMbl. VI3MeHeHHe 3HTPONMHM B HEKOTOPBIX INpoleccax. TpeTHil 3aKkoH TepMOJMHAMUKU. AOCOJIIOTHBIE
3HAYEHMs CTAaHIAPTHBIX DHTPONUH BemecTB. Kpurepuu HanpaBlIe€HHOCTH CAMOIIPOM3BOJIBHOIO IpOIECCca B
3aKpBITOM cucteMsl. TeMmnepaTypHasi 3aBUCUMOCTh CTaHAAPTHBIX HEpruu ['mb0ca, SHTANBINU U SHTPOITUH
XUMHUYECKO peakiuu. KuHeTrka roMOreHHbIX XUMHYECKUX peakiuil. OCHOBHbIE MOHATUS U ONPEICIICHUS.
OCHOBHOH MOCTyJaT XMMUUYECKON KMHETUKH. KnHETHYeCcKre ypaBHEHUS U METO/bI ONPEAETICHUS MOPAIKOB
XUMHUYECKUX peakiuil. BnusHue TemnepaTypsl Ha CKOPOCTh XUMUYecKux peakuuil. [Ipasuno Bant-I'opda u
ypaBHeHHE AppeHuyca. OHeprus akTUBAlMHU. AKTHUBHUPOBAHHBIA KoMILIeKC. OCOOEHHOCTH KHHETHKH
TeTEPOreHHBIX pPEAKUUW. BiusHHE IUCHEPCHOCTH HA CKOPOCTh IIPOTEKAaHUS T'€TEPOTCHHBIX PEaKIUH.
Huddysus. Konseknus. 3akon duka. Kunernueckuil U nmepexoAHbI peXMMbl TeTEpOTE€HHBIX PEaKIHii.
TBepnodazurie peakunun. OcHOBBI KaTanu3a. OCHOBHBIE MOHATHS M ONpeAeieHus. MexaHu3M MpoTeKaHUst
KaTAINTUYECKUX (MM MHruoupyembix) peakiuil. Yucno o6opoToB katamuzatopa. I[IpoMoTopsl u
KaTaJuTHueckue siabl. ['oMoreHHbld Katanmu3. ['ereporeHHbli Kartanu3. Buabl, ocoOeHHOCTH U
XapaKTepUCTUKH XMMHUYECKOro paBHoBecHus. OOpaTtumble U HeoOpaTHMble XMMHUUYECKUE peakuuu. Buasl u
O0COOEHHOCTH XMMMUYECKOTO paBHOBecHs. KomnmdyecTBEHHbIE XapaKTEPUCTHKH XMMHUYECKOTO pPaBHOBECHS.
3akon ['ynpnbepra — Baare (3akoH aeilctByrommux wmacc). CocTossHHE HMCTHHHOTO JMHAMUYECKOTO
XUMHUYECKOro paBHoBecus. [IpuHIMn MuKpockonuyeckoi ooparumMocty. BiusiHue pa3ianuHbiX (pakToOpoB HA
XUMHYecKkoe paBHOBecue. OCOOEHHOCTH paBHOBECHH B reteporeHHblx cuctemax. [Ipunnun Jle Hlarense —

Bbpayna.

Paznen 4 PactBopsl

OO0mue cBoOHCTBa pacTBOpOB. TepMOAMHAMHYECKHE XapaKTEPUCTHKU TMIpolecca 0oO0pa30BaHUS
pactBOpoB. MIcTHHHBIE pacTBOPHI M AUCIIEpCHBIE cucTeMbl. ConbBaTalys, COJIbBAT, COJIbBATHASI 000JI0UKA 1
KOOpJIMHAIIMOHHOE YHCIIO coyibBaTanuu. Kinaccudukaiusi pacTBOpOB. Ad3pO307H, TEHBI, IMYIbCUU H
cycrieH3un. CrnocoObl BBIPOKEHHS COJIEP)KaHUS PACTBOPEHHOTO BEIIECTBA B pacTBOpe (MOJSPHOCTD,
HOPMAaJIbHOCTb, MOJISTIBHOCTh, TUTP, MaccoBasi 1 MOJIbHas J10J1M). HachlllleHHbIN pacTBOP U pacTBOPUMOCTb.
[Tonsipable W HEMOJSIPHBIE PACTBOPUTETH. DJEKTPOJUTHYECKAS JTUCCOIUANMS PACTBOPOB JJICKTPOIUTOB.
Crenenp muccornmarnuu. M3oronndeckuii kodgduiuent. ConpBaTamus HEdNEKTpoauToB. KommuratuBHbIE
CBOMCTBa pacTBOPOB: JaBJICHHUE HACBHIIIEHHOTO Mapa JIETy4ero pacTBOPUTENS Ha pacTBOPOM; 3akoH Payis,
TEMIIEPATYpPhl KUTICHUS U 3aMeP3aHusl PACTBOPOB AIIEKTPOIUTOB U HEIIEKTPOIUTOB; S0YIHOCKOMUYECKas U
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KpUOCKOMUYECKasi MOCTOSIHHBIE; OCMOC, OCMOTHYecKoe AaBieHue U ypaBHeHue Baut-I'odda. PactBopsl
ANEKTPOJIUTOB. Jlucconumanus cinadbix d3JeKTposuToB. KoHCTaHTa AucconManuu (MOHU3AIMH) CIa0bIX
KHCIIOT U OCHOBaHWU. 3akoH pa3damieHus (pasBeacHms) OctBanbaa. Kaxymascs crerneHb TUCCOLMAIIUU
CHWJIBHBIX dJEKTPOJUTOB. Metoa aktuBHOCTeW Jlptonca. DddekTuBHas KOHIIEHTpalus (aKTUBHOCTB).
Koadpduument axtuBHocTH. MoHHas cuna. Ypauenue JleGas-Xrokkens (mpenenbHblii 3akoH JleGas-
Xrkkens). MoHHble paBHOBECHS B BOAHBIX PAaCTBOPax OAIIEKTPOJIMTOB, aBTONMPOTONHM3 BoAbl. oHHOE
npousBeseHue BoAbl. Bomoponauelii u rugpokcuibHbli mokasatens (pH u pOH). I'maponus coseid.
Koncranra u crenens ruaponusa. [Iponssenenue pacTBOPUMOCTH.

Pazgen S OxkucaIMTEILHO-BOCCTAHOBUTEIbHbIE PeAKIMU

OCHOBHbBIC TIOHSATUA U OMNPEIEICHUS: OKHCIUTEIb, BOCCTAHOBUTEIb, CTENEHb OKHUCJICHHUS U
ANEKTPOOTPHUIIATEIbHOCTh. [IpaBuia ompeneneHuss CTENEHU OKUCICHUS DJJIEMEHTa B COCJUHEHUHU.
Baxueiiiine OKHMCIUTEIM UM BOCCTAHOBHUTENU. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHAS JBONUCTBEHHOCTD.
Krnaccudukanus oKuCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA: MEKMOJIEKYIIpHbIC, BHYTPUMOJIEKYISPHbIE
JTUCIIPOTIOPIIMOHUPOBAHUST U KOHTpIponopiuonupoBanus (koumyrauuu). CocraBienue OBP wmeronom
MOHHO-3JIEKTPOHHOTO OanaHca (MeTo/l mojypeakuuit). BiusHue cpespl Ha MEXaHU3M PEaKIIUu.

Pazgen 6 N'annbBaHU4YeCcKHUil 3jIeMEeHT. DJIeKTPoabI 1-10 U 2-r0 poaa

OnektpoaHble mpouecchl. OcHOBHbIE omnpeaencHus. lloTeHIuanbl 3JeKTPOXUMHUECKONH CHUCTEMBI.
JIBoiiHo# snekTpuueckuid crnoil. KonTtakTHeid u auddysuonHsii noteHuuansl. ColeBOl MOCTHK.
OnexTpoAHblii noTteHuuan. YpaBHeHue HepHcrta. CraHaapTHBIH BOJOPOJHBIM 3JEKTPOJ. YpaBHEHHE
Hepucra 111 BOmOpOgHOro »3ieKkTpoja. Psn cTaHAAapTHBIX AJIEKTPOAHBIX IOTEHIMAIOB METAJIIOB.
Knaccudukanus 37mexkTposoB: syeMeHT BecToHa, ra30BbIe 3JIEKTPOJIbI, OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIN
IEKTPOJI, NOHOCEIEKTUBHBIE IEKTPObl. XUMUYECKUE U KOHLICHTPALIMOHHBIE raJIbBAHUYECKUE JIEMEHTHI.
Onement [anusnsa-SAxkobu. TepmoauHaMuKa OKUCINTENbHO-BOCCTAHOBUTENIBHBIX ITpoLeccoB. [IpakTuueckoe
IIPUMEHEHUE XMMUUYECKUX UCTOYHUKOB TOKA. AKKyMYJIATOp. TOIUIMBHBIN 3JIEMEHT.

Paznen 7 Daexrponus. 3akonbl @apaaest

DIEKTPONIN3 C XUMHUYECKUM PaA3JIOKEHHEM JJICKTPOJA. DJIEKTPOJIU3 C XUMHYECKUM Pa3IOKECHUEM
pacTBOpUTEN. DIEKTPOJIN3 PACTBOPOB COJIEH METAIOB C PAaCTBOPUMBIMHU aHOJIAMH, U3TOTOBICHHBIMU M3
ATUX K€ METauIoB. BO3MOXXHBIE KaTOJHBIE W AaHOJHBIE TMPOIECCHl TPHU IIIEKTPOJIU3E PACTBOPO B
anekTpoauToB. 3akoHbl ®apanes. IlpakThueckoe TMNPUMEHEHHE DJIIEKTPOIN3a. IIEKTPOIUTHUYECKOE
papunupoBanue. [anpBaHoractuka. ['ampBaHocTerms. KuHeTnka 3JIEKTPOXUMHYECKHX IPOIECCOB.
CkopocTb 37eKTpoaHoro mpoiecca. [lnotHocTs Toka oOMeHa. Ilonspuzanmonnas kpusas. Juddy3nonnoe
nepeHanpsikenue. YpasHenue Tadens.

Pa3zgea 8 Koppo3us u 3amura MeTaljioB OT KOPPO3HH

Koppo3us meramnoB u crunaBoB. Knaccudukaius KOPpO3UOHHBIX Cpell, Pa3pylIeHU U MPOIIECCOB.
[TokazaTenu ckOpocTU KOppO3uU. XuMHUeckas (Ta3oBasi) KOPpPO3usi: BUIABI U Pa3HOBUIHOCTH. 3aKOHBI POCTa
TOJNIIMHBI OKCUAHBIX IJIEHOK. DJIEKTPOXMMUYECKAs] KOPPO3UsS: MPUUMHBI U MEXAHU3Mbl BO3HUKHOBEHMS.
Brnusiaue pasnuuHbiX (aKTOpPOB HA CKOPOCTh JJIEKTPOXMMUUYECKOW KOPPO3HWH. 3alliTa METaUIOB OT
Koppo3uu. PanumonanbHOe KOHCTpyHpoBaHue. JlermpoBaHue MeTaUIMUECKMX MarepuaioB. l3MeHeHue
COCTaBa M CBOMCTB KOPPO3HOHHOM cpefbl. [IpoTekTopHas (aHogHAas) 3amuTa. 3allUTHBIE TOKPBITHUS.

Pa3znen 9. OcHOBHBIE MOHATHSA M ONIPeAe/ICHUS AHAJIUTHYECKOH XUMMH.

3ajaun aHAIUTHYSCKONM XHMMHHM. KadueCTBECHHBIM U KOJIMYECTBCHHBIN aHanu3. OCHOBHBIE METOJIBI
KOJWYECTBEHHOI'O aHaJIN3a. X MMHUYSCKHUI aHaJIN3 B €ro MeTobl. DU3NKOXMMHUYCSCKHI aHAJIN3 B €0 METO/IEI.
CpaBHUTENbHAS OIICHKA XUMUYECKUX U (PU3UKOXUMHUECKUX METOJIOB.

Paznes 10. Xumuyeckue MeToabl anaau3a. Turpumerpus.

OcHoBHble TIOHATUS B TUTpuMeTpuH. [locyna B 00beMHOM aHanM3€ M MpaBUIa MOJIB30BAHUS €IO.
Crnioco6b1 TuTpoBaHusA. CrocoObl BhIpaKEHUS KOHIEHTpPAlMM B TUTPUMETPUH, UX B3aUMHBIA Iepecyer.
3akoH »KBHMBaJleHTOB. Metos HelTpanuzauuu. Monnoe npousBeaenue Bonabl. pH u pOH. VYpasuenus
peakiuii Heitpanuzanuu. CriocoObl YCTaHOBJIEHUS TOYKHM SKBHUBAJICHTHOCTH B METOJ€ HEWUTpalM3allvu.
KucnorHo-ocHOBHBIE MHAMKAaTOpHL.KpUBBIE TUTPOBaHMS: CHIJIBHOM KHCJIOTBI PAacTBOPOM  CHIIBHOTO
OCHOBAHUS; CNA00 KHCIOTHI PAaCTBOPOM CHJIBHOTO OCHOBAHHS; CIIA0OT0 OCHOBAaHUS PacTBOPOM CHIIbHOM
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KUCIOThL. Meton HeWTpanuzanuu. [IpUrotoBieHre TUTpaHTa W OMNPENEICHHE KOHLEHTPALMU COJISTHOM
KHUCIIOTHI (YpaBHEHHUS peakluil TUTPOBAHUS, UHAUKATOPHI, pacyeT). Mcnonb30BaHne peakiuil ocakIeHus B
TUTPUMETPUH. APreHTOMETPHUECKOE ONpEIEICHNE XJIOPUA-HOHOB 10 MeToay Mopa. J[pobHoe ocaxkneHue
xJjopuga M xpomaTta cepebpa. Mcmonb3oBaHHMe peakIUid KOMILIEKCOOOPa30BaHMUS B TUTPUMETPHH.
Kommiiekconomerpusi  (TUTpaHThl, YCJIOBHS TUTPOBAHUS, YpPaBHEHUS pEaAKIHi, METALUIOXPOMHBIE
UHUKATOPHI) Peakuun OKHCIIUTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBAHUSL. Pacuer
OKHCJIUTEIbHOBOCCTAHOBUTENbHBIX MOTEHIMAIOB JI0, MOCJAE M B TOYKE SKBUBAJIIEHTHOCTH. Buj kpuBow
TUTPOBAHUA U ee o0paboTKa.

Paszgea 11. I'paBumerpust

BecoBoii ananu3. AHanuTHYeCKME M TeXHUYecKue Becbl. OCHOBHBIE CIOCOOBI BECOBOIO aHaIM3a
(BbIOENIEHUE, OTrOHKa, ocaxaeHue) OCHOBBI KOJMYECTBEHHOI'O OIPEAETCHHs IO CIoco0y OCaXKIEHUS:
paBHOBECHE OCaXKJIEHUS, IPOU3BEAECHUE pacTBOPUMOCTH. OCHOBHBIE ONEpaAllMU aHAJIU3a [0 3TOMY METOLY;
€ro JIOCTOMHCTBA M HeAocTaTKu. OCHOBHBIE 3Tambl aHAKM3a MO METOJY OCAKICHUS: YCIOBUS MOJyYEHUs
0caaKkoB, (opma ocaxkieHus, BecoBas (opma, MOHATHE MOCTOSHHOH Macchl. OmpeneneHue ColepiKaHHs
rurpockonuyeckoir Brnaru. Ilonstue abGcomoTHO cyxoro BemiecTBa. IlepecueT pes3ysibTaToB aHanM3a Ha
CyX0€ BELIECTBO.

Pa3nen 12. @®u3uko-xuMH4ecKrue MeTOAbl AHAIH3A.

DIEKTPOXUMHUYECKUE METO/IbI aHanu3a. Konngykromerpus (ocHOBHBIE TIOHSITHS).
Kongykromerpruueckoe THUTpOBaHHME: MEXAaHU3M M3MEHEHHS JJIEKTPOIIPOBOJHOCTH B XOJAE pEeaKlUu
TUTPOBAHUSA, BUJl KPUBBIX THUTPOBAHMS, HAXOXKJIECHHUE TOYKM HKBUBAIIEHTHOCTH. KoHaykTOMeTpmueckoe
TUTPOBAaHHE CMECH CEpHOWM KHUCIOTBI W cyibdara wmenu. I[lotreHumomerpus. IlpuHImMNI wu3MepeHUs
MOTEHIMala B PACTBOPE: IEKTPOJIUTUYECKAs SUEilKa, MHAUKATOPHBIE 3JEKTPOJAbI, SJEKTPOAbl CPAaBHEHUS.
Nsmepenne pH pacTBopoB. YCTpONHCTBO CTEKISTHHOTO 3JieKTpoAa. CBsi3b €ro MoTeHInala ¢ KOHIIEHTpaIuen
HMOHOB BOJIOPOJIa B pacTBOpe. DMHCCUOHHAs criekTpodoromerpusi. [Ipoucxoxkienne aTOMHBIX CIEKTPOB U
ux peructpauusa. Poromerpus miameHu. IlpuHuunuanbHas cxema npubopa U NPUMEHEHHE METOja.
AOcopbuuonHnas  criekrpogoromerpus. llpunuunuansHas cxema mnpubopa U NpPUMEHEHUE METOJa.
MounekynsipHble CIEKTPhl MOIJIOIIEHUS, UX XapaKTepUCTUKH. OCHOBHOM 3aKOH CBETONOIVIOUICHMS (3aKOH
byrepa-JlamGepta-bepa), ycnoBus ero NpUMEHUMOCTH. AJIMTUBHOCTh OINTHYECKOW IUIOTHOCTH, €€
ucrnosb3oBaHue. PacueTHble MeTOAbl B (DOTOKOJIOPUMETPUU. MeToabl aHaian3a TeTEPOreHHBIX CHUCTEM.
Hedenomerpust u TypOumumerpus. YCIOBHS MPUMEHUMOCTH STHUX METOAOB. [IpHHIMMIHMANBHBIE CXEMBI
prOopoB. CBsI3b KaXyIIeHCcsl ONTHYECKON TUIOTHOCTH C KOHILIEHTPALUEN B 3THUX METOJaxX.

4.3 JIaGopaTopHbIe padoThI

Ne JIP Ne HaumenoBanue nabopatopHbix padboT Kosr-Bo
paszziena 4acoB

1 1 Texnuka 6e3onacHoctu. [IpaBuia noseaeHus B 1abopaTtopuu 2

2 1 Omnpenenenne MoJIIPHONW Macchl SKBUBAJIEHTA BEILIECTB B pa3- 2
JIUYHBIX
THUINAX PeaKkIni. 3aKOH YKBHUBAJICHTOB.

3 2-3 TepMoaMHaMKKa XUMUYECKMX ITPOLECCOB. XUMUYECKash KHHE- 2
THKA.
CMelieHne XUMHUYECKOTO PAaBHOBECHS

4 4 PacTtBopsl anekTposutoB. pH pactBopos. ['maponus coneit 2

5 5 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH. 2

6 6-7 ["anpBaHMYECKHIA AIEMEHT. DIEKTPOIIH3. 2

7 2,6,8 | XuMmuueckue cBOMCTBA METAIUIOB 2

8 8 Koppo3ust MeTayuioB ¥ 3aliuTa MeTasIoB OT KOPPO3HUH 2

9 10 Meton Hewrpanmmzanun. Onpe/eieHne KOHISHTPAITUN COISTHON 2
KHCJIOTHI IO TATPOBAHHOMY PAacTBOPY LIEIOUU

10 10 Meton ocaxaenus. OnpeeneHne coiepKanus XJIOPU/I- HOHA B 2
BOJOIPOBOJHON BOJIE.

11 10 Metoa KoMIuIeKcooOpa3oBaHus. TpUIOHOMETPHSI. 2




Ne JIP Ne HaumenoBanue 1ab0paTopHbIX paboT Kor-s0
paszzuena 4acoB

OmnpeneneHne 001IeH )KeCTKOCTH BOJIBI.

12 10 Merton okcunumerpuu. Ilepmanranaromerpus. OnpeneneHue 2
MacCOBOM J0JIM keJe3a B coqn Mopa.

13 10 Merox oxcumumerpun. Monomerpus. OnpeeneHne MaccoBoit 2
J0JIM ME/IM B MEJTHOM KYIOpOCe.

14 12 Konnykromerpuieckoe TUTPOBAHUE CMECH KUCIIOTHI U €€ COJIHU. 2
OmnpeneneHue cofiepkaHus Meld B MEJTHOM KYIIOPOCE.

15 12 [Torenunomerpuueckoe TutpoBanue. Onpeaenenme 2
COJIep KaHUsl CUJIbHOU M €1a00H KHUCIOTHI B CMECH

16 12 CnexTpooTOMETpHUIECKOE OPECIICHHE IEpMaHTaHaTa KaJlns 2
METOJIOM J100aBOK.
Uroro: 32

5 YueOHO-MeTOANYECKOE 00ecIedeHue NUCIHILTHHDI
5.1 OcHoBHas JuTEpaTypa

1 I'munka, H. JI. O6mas xumus [Tekcr] : yueOnuk s OakamaBpoB / H. JI. I'muaka.- 19-¢ usn.,
nepepad. u nom. - MockBa : FOpaiit, 2013. - 901 c. - (bakanaBp.ba3zoBslit kypc). - [Ipui.: c. 880-887. -
bubnmorp.: c. 888. - Umen. yka3.: ¢. 889-890. - [Ipenm. yka3s.: c. 891-900. - ISBN 978-5-9916-2715-3, 2014.

2. CanpuukoBa, E.B. KonnuecTBenHslii ananu3: [DnekTpoHHbIN pecypc| yueOHoe mocobue / E.B.
CanpaukoBa, E.A. Ocunosa; Open0Oyprckuii roc. yH-T. — OpenoOypr : OI'Y, 2015. - 159 c. - ISBN 978-5-
7410-1291-8. http://artlib.osu.ru/web/books/metod_all/9042_20150923.pdf

5.2 lonoinuTeIbHAS JIMTEPATypa

1. I'munka, H. JI. 3agaun u ynpaxknenus no oOuieit xumuu [TekcT] : yueOHO-IpaKkTHYecKoe nocooue
s OakanaBpoB: yuyeOHOe mMmocoOue JUIsl CTYACHTOB BBICIIMX YYEOHBIX 3aBEJCHMH, OOYydYaroUIMXCs IO
€CTECTBEHHO-HAyYHBIM HampasieHusM u crnennanbHocTsM / H. JI. T'nunka; mox pen. B. A. Tomnkosa, A. B.
babkosa.- 14-e u3z. - Mockaa : FOpaiit, 2014. - 236 c. : un. - (bakanasp. ba3osslii kypc) - ISBN 978-59916-
3449-6.

2. Bacunswes, B.I1. Ananutnueckas xumus [Tekct] : yueOHuk ams By3os / B.I1. Bacuibes.- 3-e uzn.
crep. — M.: JIpoda, 2003. — (Briciee oopazoBanme) - ISBN 5-7107-7606-8. Ku.2: ®usuko-xuMudeckue
MeToabl aHanmu3a - 384 c.: uir.- ISBN5-7107-7608-4. - ISBN 5-7107-7606-8.

5.3 llepuoauueckue U3IaHUA

1. XKypHan Heopraunueckoi XuMuu: xypsHai. - M.: APCMU.

2. Xumus u xku3Hb - XXI Bek: )xypHai. - M.: ArenrcrBo "Pocniedars".
3. XKypnan ananutnueckoit xumuu. - M.: Arenrcrtso "Pocneyars."

4. XKypuan ¢usnyeckoif xumuu: - xypHain - M.: APCMU.

5. Komnonnueiii xypHai: xypHai. - M.: APCMU.

5.4 UnTepHeT-pecypcsl

1. DHuuknoneaus gusuku u xumuu. - http:/fizikaihimia.ru/ Ipeacrasnen Gonbnoir 00beM Mmare-
pHaia no KJIacCHYeCKHM U XPEeCTOMATUIHBIM MaTepuaiaM. [T0OXOAuT /st MOJrOTOBKH KaK M0 TeMaM JISKITHi
U CEMHHAPCKUX 3aHSATHH, TaK M MO TeMaM, MPeAHa3HAUYEHHBIM JJIsi CAaMOCTOSTEIBHOTO WM PACIIMPEHHOTO
U3YUYCHUSI.

2. BupryanbHas oOpa3zoBarenbHas yabopatopus. - http://www.virtulab.net/ O6pazoBarenbHbie WH-

TEpaKTUBHBIE PaOOTHI MO3BOJISAIOT YYAIIUMCS MPOBOJUTH BUPTYaJIbHbIE SKCIIEPUMEHTHI MO (PU3HKE, XUMUH,
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http://artlib.osu.ru/web/books/metod_all/9042_20150923.pdf
http://fizikaihimia.ru/
http://www.virtulab.net/

OMOJIOTHH, SKOJIOTHH M IPYTHM TPeIMETaM, Kak B TPEXMEPHOM MPOCTPAHCTBE, TAK U B IBYXMEPHOM.
3. https://openedu.ru/course - «OTkpbiToe 0OpaszoBanue», Karamor kypcoB, MOOK: «IIpocteie Mo-
JIEKYJIbl B HALLICH KU3HUY.

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX W HHPOPMALMOHHBbIE
CIPaBOYHbIE CHCTEMBI

1. Onepanuonnas cucrema PEJ[ OC
2. ITaket oducHbix npuwioxenuii LibreOffice
3. [IporpamMHas cuctema Jijisi OpraHu3aIuy BUACO-KOHpEpeHII-CBA3u Webinar.ru

4. ABTOMaTH3UMpOBAaHHas WHTEpaKTHBHas cucremMa cereBoro tectupoBanus - AWCCT
(3apeructpupoBana B POCITATEHT, CBumerenbCTBO O TOCYAapCTBEHHOW PETUCTPAIldU MPOTPAMMBI IS
OBM  Ne2011610456, mnpaBoobnamarenr — OpeHOYprcKuii TOCYyHapCTBEHHBIH YHUBEPCHUTET). —

Pexxum noctyna - http://aist.osu.ru.

5. TAPAHT IInardopma F1 [DnexTponnslii pecypc]: cipaBoyHO-TipaBoBast cucrema. / PazpaboTunk
OOO HIII «I'APAHT-Cepsucy», 119992, MockBa, BopoobeBbl roper, MI'Y, [1990-2023]. - Pexum
noctyna B ceti OI'Y ms ycranoBku cucrembl: \\fileserverl\GarantClient\garant.exe

6. Koncynprantllntoc [DnekTpoHHBIN pecypc]: 3JIEKTPOHHOE MEPUOAUYECKOE U3JaHUE CIIPAaBOYHAs
npaBoBas cucrema. / Pazpaborunk 3A0 «Koucynbrant [Tnrocy, [1992-2023]. — Pexxum noctyna K cucreme
B cetu OI'Y mis ycranoBku cuctembl: \\fileserverI\'CONSULT\cons.exe

6 MaTepI/laﬂbHO'TeXHI/I‘leCKOC odecrneyeHue AUCHHUIIIMHBI

VYuebHble ayIUTOPUM JIs NPOBEACHMS 3aHATUM JIEKIMOHHOIO THIIA, CEMMHApPCKOIO THIA, JUIs
IIPOBEJICHUSI TPYIIOBBIX M HWHAMBHAYAJIbHBIX KOHCYJbTallMH, TEKYLIEr0 KOHTPOJII W IPOMEKYTOUHOU
aTTeCTallUu.

AyIUTOpHH OCHAIICHBI KOMIUIEKTAMH YYCHHYECKONH MeOeIH, TEXHHUYECKUMH CPEICTBAMH O0yUYCHHS,
CITy’KaIllUMU JUIs TIpeJIcTaBlIeHus yueOHOl nHdopMauy 60IbIIONH ayAUTOPUH.

Jns npoBeneHust 1a0OpaTOPHBIX 3aHATUM MCIONb3YETCs CHENMATU3UPOBAHHAA J1abopaTopHs
OCHallleHHast JabopaTopHON MeOesbto, BHITSDKHBIMU MIKapaMy U COOTBETCTBYIOIIUM KOMITJIEKTOM HOCY/IbI U
000pyIOBaHUA.

[ToMemienue A caMOCTOSITENbHON PabOThl OOYYaOLIMXCS OCHAIIEHbI KOMIBIOTEPHON TEXHUKON
noakimoueHo k ceru "VHTepHer" M obecneueHueM JocTyna B 3JEKTPOHHYIO HH(GOPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.

K paboueii npozpamme npunazaromes:

e DOoHJA OLEHOYHBIX CPEICTB Ul MPOBEACHUS IMPOMEKYTOUHOM aTTECTAllMd OOYYaIOIIMXCS IO
JAUCHUIIIINHE,

e Meroanueckue ykazaHus A5l 00y4JaroUUXcsl IO OCBOSHUIO AUCIIUILITHBIL.
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