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1. HEJIb 1 3ATAYX OCBOEHUA JUCHUIIJINHBI

Ilenv: TONTOTOBUTH YYHUTENS XWUMHHM, CBOOOJHO BIiajeromero ¢GyHIaMeHTaIbHBIMU
OCHOBaMU ¢buznueckoi XUMHH, BOCTpeOOBaHHBIMU BCEMHU JTUCHUILTUHAMEI
€CTeCTBEHHOHAYYHOTO LIMKJIa, CPOPMHUPOBATE Y CTYJIEHTOB 00Iee XMMUYECKOE MUPOBO33pPEHHE
1 XMMHYECKOE TBOPUECKOE MBILIUICHHUE.

3aoauu:

1. TlpuBUTH CTyAE€HTaM HaBBIKM D3KCIEPUMEHTAIBHON paOOThl ISl PElIeHUS KOHKPETHBIX
NPaKTUYECKUX 3a7lad U HCCIIEJOBATENIbCKUX paboOT, 3aKpenuTh B MaMATH CTYICHTOB
TEOPETUUECKHE CBEJICHUS O 3aKOHOMEPHOCTIX (PU3NUECKON XUMHUU.

2. TloAroToBHUTH CTYAEHTOB K MCIOJIB30BAHUIO UMM MPOOIEMHO-UHTETPUPOBAHHOIO MOAX0/A B
0o0y4eHHH XHMHH, KOTOpBIM TMpeArnonaraeT MNPUHLIUI MEXIPEAMETHON MpoOIeMHOM
UHTETpalM, NPUHLMI €JUHCTBA BHYTPHU- M MEXIPEIMETHOW HWHTETpalMM 3HAHUM H
CHoco00B /EeUCTBUN. YCTaHOBUTH HAyYHO-OOOCHOBAHHYIO IMOCJIEIOBATEIbHOCTh M3YUYECHUS
IIPEIMETHOTO COEP KaHUS Kypca.

3. IlpeaycMOTpeTh 3I€MEHTHI, YriIyOnstomue (QyHIaMEHTAIbHbIE 3HAHUS TpeaMeTa dYepes
pasnuuHble  (GOpMBI  caMOCTOATENbHOM  paboTel. [Ipennokurh METOAbl  KOHTPOJIA,
MO3BOJIAIOIINE CIETUTH 3@ XO/I0M YCBOEHHUS YUEOHOro MaTepuaia.

2. MECTO JUCIUILIVNHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

Jucoummaa B1.0.08.02.07 «®dusndeckas W KOJUIOWIHAS XHUMHS» SBISICTCS YacCThIO
yueOHOro IulaHa o HampasieHuto noarotoBku 44.03.05 Ilemarormueckoe oOpa3oBaHue (c
JIBYMs IPOPUIIMU TOArOTOBKM), podunu «buonorust u Xumus». Jucuummuna 51.0.08.02.07
«®Pusnyeckas M KoJIOWAHas XuMus» BKiIoueHa B bnok b.1 «lucuumnuasl (Moxynu)» u
ABIsieTCs cocTaBHOM yacThio pasnena b1.0. «Ob6s3arenbHas yacte», b1.0.08 «IIpenmerHo-
METOAMYECKHH Moaynab mo mnpodmwio Xumus». HucuuruimHa peanusyercs B HTT'CIIM Ha
Kaepe ecTeCTBEHHBIX HAYK.

Jucunmnuna «®Pusudeckas W KOJUIOMAHAs XMMHUsD» M3ydaercss Tocie  OOuiei,
HEOPraHWYeCKOl XHMMHUH U HeopraHuueckoro cuHte3a. Kypc «®Pusmyeckas U KOJIOMHAsS
XUMUSD»  SBIIAETCS TEOPETUYECKOW OCHOBOM BCEX XHUMHUYECKMX HAayK W OTBEYAaeT BCEM
JUIAKTUYECKUM TPUHLUIIAM: CHUCTEMaTUYHOCTH, HAYYHOCTH, JOCTYHNHOCTH U CHUCTEMHOCTH B
o0yueHuH XMMHHU. bazupyeTcst Ha H3y4eHUH TPaJAULIMOHHBIX TEOPU U 3aKOHOB XMMHHU: ATOMHO-
MOJIEKYJISIPHOM YYEHHMM, NEPUOAMYECKOM 3aKOHE M €ro IpOrHO3HMPYIOIIEH poju, Teopuu
CTPOEHHUSI aTOMa U XUMHYECKOM CBSI3U, MPEJCTABICHUSA 00 JIEKTPOIUTHYECKON AMCCOLMAINH,
3aKOHOB XMMHMUYECKOHM TEpMOJAMHAMUKM W KHHETHUKH, OJJIEKTpoXuMuu. Paznmensl Kypca
¢u3n4yeckol XMMHUU HMEIT BHYTPH- M MEX-NPEAMETHBIMH CBS3M C JUCLUILIMHAMU
€CTECTBEHHOHAYYHOTO LMKJIa. BakHOI cocTaBHOW YacThIO yU4eOHOTO IMpoIecca 1Mo TUCIHILIIHHE
SBIIIOTCSL  J1a0OpaTOpHbIE 3aHATHUSA, pa3BUBAIOIIME Yy CTYJCHTOB HABBIKM  HAy4YHOTO
9KCIIEPUMEHTUPOBAHMSI U UCCIIEI0BATENBbCKUI MOIX0/] K U3YUEHHIO ITPEIMETa U 3aKpEIUIAIoIIne
TEOpeTHYEeCKUii MaTepual. B mporpaMme npeayCcMOTpEHbI 3JIEMEHTBI, YIIyOJNsIOUIMe 3TH
(yHIaMEHTANbHBIE 3HAHHS MpPEIMETa, YTO TPOSBISIETCS Yepe3 CaMOCTOSTEIBHYIO paboTy
CTYZCHTOB Hay4YHBIX COOOILICHUH U TOKJIaJIOB HA CEMUHApe.

3. PE3YJIBTATBI OCBOEHUA JUCHUIIJINHBI

JlucuuiuinHa HampaBiieHa Ha OPMHUPOBAHUE U PA3BUTHE CIEAYIOMIMX KOMIETCHIINI:

Kon u Kon u HaumeHoBaHue JleckpunTopsl
HaMMEHOBaHUe HHAUKATOPA NOCTHKEHUSA
KOMITeTEHIIUH KOMIIeTEHIIUH




IK-1. Criocoben
OCBanBaTh u
UCII0JIL30BATh

TEOPETHUUCCKUE 3HAHUS
u MPAKTHYCCKUEC
YMEHUS ¥ HAaBBIKH B
MpeIMETHON  o0nacTh

npu peleHuu
npogecCHOHABHBIX
3ajady.

[IK-1.1. 3naer cTpyKTypy, COCTaB
U JUJAKTUYECKUE  EIUHUIIBI
MpeaMETHOMN obnactu
(mpemoaBaeMoro npeaMeTa).

3HaeT  HAy4YHYI0  METOJIOJIOTHIO
JUCLUIUTMHBI OCHOBHBIE IOHATHS U
3aKOHBI JUCUUIUIMHBI.

YMeer HCHOIB30BATH
XUMHYECKHE 3aKOHEI,
TEPMOJIMHAMUYECKUE  CIIPABOYHBIE
JTAaHHEIE i KOJINYECTBEHHBIC
COOTHOUIEHHSI XUMHHU Uil PELICHUS
3aJ1a4, BBITIOJIHATE OCHOBHEIE
XUMUYECKUE Orepalyy, BbIOpaTh
METOA aHamM3a U1 3aJaHHOI
3aJ1aun H MPOBECTH
CTaTUCTUYECKYIO 00paboTKy
PE3YJIBTATOB.

OCHOBHBIC

Biageer MeTOgamMHM  ITPOBEIACHUS
XUMHYECKOIO IKCIIEPUMEHTA,
OLICHMBAaHUSI €0  pPE3yJbTaTOB,
COBPEMEHHBIMU  CHUCTEMaMHU U
TEXHOJIOTHSIMHA OpraHu3aIuu
3aHSATHIA.

[IK-1.2. VYmeer ocymecTBiIsATh
0TOOp y4eOHOTO CoNep:KaHus s
€ro pealu3allid B Pa3IUYHBIX
¢bopmax o0yuyeHus B
COOTBETCTBUM C TpeOOBaHUSIMU

d1oC O0.

3Haer  OCHOBHBIC  3aKOHBI W
MOHATUS JMCLUUIUIMHBI, [PaBUIIa
9KCIIEPUMEHTAILHOU paboThl HpH
BBIMIOJIHEHUH  MPAKTUYECKUX U
HCCIICIOBATEILCKUX padoT.

Ymeer INPOrHO3MpPOBATL BIIMSHUE
Pa3IMYHBIX (hakTopoB Ha
IIPOTEKAaHUE XUMUYECKUX PEAKLUU,
HCIIOIB30BaTh OCHOBHBIE
XUMHAYECKHE 3aKOHBI,
TEPMOIVUHAMHUYECKHE  CIIPABOYHBIE
JIAHHBIEU KOJIMYECTBEHHDBIE

COOTHOLICHUA XWUMHH I PCIICHUA
3aaa4.

Baageer KyJnbTypod — MBILUICHHUS,
CIIOCOOHOCTBIO K 00001eHHI0,
aHanu3y, BOCIPHUATHIO MH(OpMAaNuy,
[IOCTAaHOBKE LM U BBIOOpY ITyTell ee
JIOCTHIKCHHSI.

[IK-1.3. [demMoHCTpUpYET yMEHUE

pa3pabaTbIBaTh pa3uyHbIe
(hopMbI Y4EeOHBIX 3aHATHUH,
NPUMEHSTh METOJbI, MPHUEMBbI W

TEXHOJIOTUH  OOy4YCHHS,
yucie HHPOPMAITMOHHEBIE.

B TOM

3HaeT HAYYHYI0 METOJIOJIOTHIO U
CIOCOOBI  PEIlIEHUS]  PAaCUYETHBIX,
Ka4E€CTBCHHBIX,
JKCIEPUMEHTAJIBHBIX 3a/1a4.

Ymeer TPUMEHATH COBPEMEHHBIC
CHCTEMBI n TEXHOJIOTHH
OpraHU3aIKi YYeOHBIX 3aHITHI

paboTaTh B KauyecTBE IMOJb30BATENS
TIEPCOHATTEHOTO KOMITBIOTEPA,
HCIIONB30BaTh BHEIIHWE HOCUTEIH
uHpOpMarmu 11t 0OMEHa TaHHBIMHU
MEXIy MalliHaMU,
MPOrPaMMHPOBAHMSL TSI PEILICHUS
po(deCcCHOHAIBHBIX 3a7ad4,




paboTtaTh C HAay4YHOH, y4eOHOU U
METOANYECKON JINTEPATyPOi.

MTOUCKY

Baageer HaBbikamu  PaOOTHI
CHCTEMaTHU3aLuN

u

JONOJTHUTEIbHON
IIPH TOATOTOBKE K 3aHSITHSIM.

I10

uHpopMauu

4. CTPYKTYPA U COAEP/KAHUME JUCHUIIJINHBI

4.1. O0beM IUCHUIINHBI H BU/IbI KOHTAKTHONH M CAMOCTOSATEJIbHOM padoThI
OO6mast TpyJAOEMKOCTh JTUCIUILIMHBI COCTaBiIsieT 6 3ad. ea. (216 yacom), cemecTphl
u3yueHus - 7, 8, pacrpesesneHue 1o BugaM paboT mpeacTaBiIeHO B Ta0IuUIIE.

dopma o0yueHUs
Bua padorsl Ounas
7 cemecTtp 8 cemecTp
O01as Tpya0eMKOCTh JUCIUIUIMHBI 110 Y4eOHOMY ILIaHy 144 72
KonTakTHas paboTa, B TOM YHCIIE: 54 34
Jlexuuu 10 10
JlaGopaTopHbIe 3aHATHS 26 24
[IpakTHyeckue 3aHsATHS 18
CamocTosiTesbHasi padoTa CTyJICHTa 86 29
IloaroTroBka k 3adety 4
[ToaroToBka K 3K3aMeHY 9
4.2. Y4yeOHO-TeMATHYECKHH IIJIAH JUCHUILIHHEI
HaumenoBanue Bcero KonTaktHas pabora Onesoud | OneHoYHBIE
paszenos gacoB | Jlek | JlaGop. | Ilpakrmu | Camoct bIE cpencTBa s
U TEM JAUCITUTUTHHBI IMA | paboTHI | . . CpPEICTBa | MMPOMEXKYTOU
paboThI pabora TUIst HOU
TEKyIIEer | aTTecTaluu
0
KOHTPOJI
s
1. Beenenue. 22 2 4 4 12 YcTHRIN Bomnpocsl k
OCHOBHBIE 3aKOHBI " 3a4eTy u
UJcabHBIX Ta30B MMCHMEH JK3aMeHYy
HBIM
OTBET
2. OcHOBEBI 001IEN U 32 2 6- 4 20 VYcerHBIN
XUMUYECKOU u
TEPMOJIMHAMUKHU MMHChbMEH
HBIN
OTBET
3. XuMuueckoe u 19 1 4 2 12 IToaroro
(hazoBoe BKa
paBHOBECHE oT4eTa
o
Jabopar




OpHO1
pabore,
ero
3amuTa

4 . Xumuueckasg
KAHETUKA Y KaTaJIn3

21

14

IToxaroro
BKa
oTyeTa
o
nabopar
OpHOI1
pabore,
ero
3aImTa

5. CsoiicTBa
pacTBOpOB
HEAJICKTPOJIUTOB U
3JIEKTPOJIUTOB

22

12

IToaroro
BKa
oTueTa
o
nabopart
OpHO1
pabore,
ero
3amuTa

6. DNEKTPOXUMHUS

24

16

ITonroro
BKa
oTuera
o
nabopar
OpHOI1
pabore,
ero
3alUTa

7. Kommongaeie
CUCTEMEI

63

10

24-

29

Iloxaroro
BKa
oTuera
1o
nabopart
OpHOI1
pabore,
ero
3aIluTa

IloaroroBka u caaua
3ayeTa

IloaroroBka u crmaua
dK3aMeHa

Bcero nmo
MUCIUIIIINHE

216

20

18

50

115

Tunosele 3agaHus I TEKYLIEr0 KOHTPOJISA M IPOMEXKYTOYHOM arTecTaluu II0
JUCLUIIIMHE, KPUTEPUM M IIKaJIbl OLEHUBAHMA, 4 TAKKE METOAUYECKHE PEKOMEHIALUU I
o0yyaromuxcs MpeaCTaBICHbI B IPUIIOKEHUH K paboueil mporpaMmme TUCHUIUIMHBL.



4.3. Conep:xanue TMCUMILINHBI

Pa3nen 1. BBenenne. OCHOBHBIE 3aKOHBI H/I€AJIbHBIX I'a30B
Tema 1. XapakrepucTtuka Gu3ndecKor XUMUU Kak Haykd. OCHOBHBIC Pa3eiibl © METO/IbI
¢usnueckoit xumun. Polb pycCcKMX YYEeHBIX B pPa3BUTUU (PU3NYECKOW XHMHUHU, B TIOJTOTOBKE
YUHUTEIs XUMUU 1 0nosioru. OCHOBHBIE 3aKOHBI UICATBHBIX Ta30B.

Paspnen 2. OcHOBBI 00111€H M1 XMMHYECKOH TEPMOAUHAMHKH
Tema 2. Ilpegmer xumuueckoi TepMOAMHAMUKH. OCHOBHBIE IOHATHSA: TENO, CUCTEMA,
cocTosiHue, rnpotuecc. [Iporeccsl paBHOBECHBIE U HEPAaBHOBECHBIE, 00OpaTUMbIE U HEOOpaTHUMBbIE.
[lepBelii 3aKk0H TepMoauHAMHKHU. YacTHbBIE cilydyan ypaBHEHUS IIEPBOIO 3aKOHA Ul pa3iIM4YHBIX
MPOLIECCOB. DHTANbNU. DHTaNbNUs 00pa3oBaHus, cropanus. CpaBHUTENbHAsS XapaKTepUCTUKA
DH%e9g — BemecTB u peakuuii. Tepmoxumus. Temtosbie 3QPEKTH XMMUUECKMX PEAKIUN. 3aKOH

I'ecca.

Cpenssisi 1 UCTHHHAs TEIUIOEMKOCTh. TemIoeMKOCTh MpU MOCTOSTHHOM o0beme (Cv) u
nasnenuu (Cp). OMIUpUYECKre ypaBHEHUS 3aBUCUMOCTH TETUIOEMKOCTH Ta30B OT TEMIIEPATYPHI.
3aBUCHMOCTH TEITIOBOTO (h(heKTa XUMUUECKON peakIiu OT TeMIleparypsl, 3akoH Kupxroda.

Tema 3. Bropoil 3aK0H TepMOJUHAMHUKH. DHTPONUS M CBsi3aHHas >Heprus. V3meHenue
SHTPOIHMHU B OTKPBITHIX CUCTEMAX. DHTPOIHUS U BEPOSATHOCTh. Y paBHEHUs boibimaHa.

Camonpou3BOJbHBIE W HECAMOIPOU3BOJILHBIE  IMPOIIECCHI. TepmonnHamMuueckue
noTeHuuanbl. 30X0pHO-M30TepMUYEeCcKUil 1 1300apHO-U30TEPMUYECKUI TTOTeHIInabl. Pabora u
pacuet sHepruu ['m66ca xumMmudeckoit peakiuu. HampasieHne XuMHUYIECKOTO mporiecca. Y CIIOBHs
paBHoBecus. CranpmaptHoe coctossHue. CpaBHUTENIbHAs XapaKTEPUCTUKA CTaHAAPTHBIX
sHaueHu DS°)9g 1 AG®9g XUMUYECKHX BEIIECTB M PEAKIIUI B pslaX U IPYIIax.

Paznen 3. Xumuueckoe u (pa3oBoe paBHOBecHe

Tema 4. Obpatumbie 1 HeoOpatumble peakiuu. CMeEleHHe XUMHYECKOTO PaBHOBECHSI.
[Mpunuun Jle Illatenbe. KOHCTaHTBI XMMHYECKOTO pPABHOBECHS, CBSA3b MEXKIYy HUMHU.
MaxkcuManbHas paboTa 1 XMUMUYECKOE CPOACTBO. Y PAaBHEHUE U30TEPMbl XMMHUECKON pEaKLMU.
BnusHue TtemmepaTyphl Ha XHMHMYECKOE paBHOBeCHE. YpaBHEHHE H30XOpbl M H300apbl
XUMHUYECKON peakuuu. [Ipumepsl paBHOBeCUIl, MMEIOLMX NPAKTUYECKOE 3HAYEHUE (CHUHTE3
ammuaka u jp.). OmpeneneHue KOHCTAaHThI XHUMHYECKOIO PABHOBECHS [0 CTaHAApTHBIM
3HAYEHUSIM TEPMOJIMHAMUYECKUX BETUYHH.

OcHoBHBIE TIOHATHSA — (pa3a, KOMIIOHEHT M cTemneHb cBOOonbl. IIpaBuno ¢a3z 'mbbca.
OOHOKOMIIOHEHTHbIE W JIBYXKOMIIOHEHTHBIE  CHCTE€MBl.  JluarpaMMmbl  OAHO- U
JIBYXKOMIIOHEHTHBIX CUCTEM. DBTEKTHUKA. TepMUUECKUI aHAIIN3.

Pasnen 4. XuMnueckass KHHeTHKA M KaTAJIU3

Tema 5. Peakuuu mnpocTble U CIOXKHBIC, TOMOTE€HHBIE M TETEPOreHHBbIC. Y CIOBHS
OPOTEKAaHUs XUMHUYECKMX peakuui (TemmepaTypa, JAaBJIEHUE, KaTalau3aTop, Npupoja
pacTBOpUTEN, MPUCYTCTBHE MOCTOPOHHUX BEIIECTB, 3alaca dHEPrHH B MOJIEKYJE, MpUpoaa
pearupymoImx BeuecTn).

CkopocTh peakiuii W MeTOAbl €€ H3MEpEeHUsl. 3aBUCUMOCTb CKOPOCTH pPEaKluu OT
pa3nu4YHbBIX (PaKTOPOB:

l. OT KOHILIEHTpaluu. 3aKOH JEUCTBYIOMMX Macc. MOJIEKYISIpHOCTh M MOPSAIOK
peakuuu. KuHeTndyeckue ypaBHEHHUs HYJIEBOrO, IIEpBOro M BToporo mnopsaka. llepuon
noJiynpeBpaiieHuil. MeToabl onpeeseH s Mopsiika peakiuu.

2. Ot Temneparypel. Temmeparypubiii ko3¢ ¢dunuent, npasuio Bant-T'odda.
Teopusi MOJEKYJISIPHBIX aKTUBHBIX CTOJKHOBEHMU. TermoTa u SHeprus akTUBALUH. Y paBHEHHE
AppeHnyca. DNEMEHTbl TEOPHUHM NEPEXOJHOTO COCTOSIHUS (aKTUBUPOBAHHOTO KOMILIEKCA).
[TpyuMeHeHre «MEeUeHBIX aTOMOBY JUISl U3YUYEHHS] MEXaHU3Ma U KHHETUKU XUMUYECKUX PeaKlni.



3. Ot karanuszaropa. llonoXuUTENbHBINM, OTpPULATENBHBIA U (QEepMEHTATUBHBIN
katanm3. Pa3Butne yuenus o xaranuse (A.A. bamangun, N.W. Ko6o3eB). Mexanusm aeicTBUs
Katanuzatopa. OOpa3oBaHME NPOMEXKYTOUHBIX COCTOSHUM B KaTalause, CHIKEHHE HSHEpruu
aktuBauuu. CrenupuIHOCTh U U30UPATENbHOCTh KaTaIu3aTOPOB.

I'omorenHsIif katanu3. MexaHH3M rOMOT€HHOT'O KaTajlu3a B ra30Boi (a3e U B pacTBOpe.

Crneunduka KHCIOTHO-OCHOBHOIO KaTalu3a Ha MPUMEPE OMBUICHHUS CIIOKHBIX 3(PHUPOB.
Karanu3 komiuiekcamu nepexoaHbIX METAJIOB.

['ereporennsiii katanu3. Crneuuduka ¥ MPOMBIIJIEHHOE 3HAYEHHE TEeTePOTreHHOro
KaTanu3a. AJCOpPOIMOHHAs TEOpHsl T€TePOreHHOro KaTalu3a, TEOpHs AaKTUBHBIX IIEHTPOB,
TEOpusi IPOMEXYTOUHBIX coequHeHU. OTpaBlieHHnEe KaTalu3aTOPOB.

[IpumMepsl reTeporeHHOro KaTajiu3a: a) BOCCTAHOBJIEHHE OPraHMYECKHX COEAMHEHUil; O)
MOJIy4€HHUE CEPHOM KUCIOThl KOHTAKTHBIM CIIOCOOOM; B) CUHTE3 aMMHUaKa U3 BOJOPOJa U a30Ta.
3HaueHUE KMHETUKHU TE€TEPOr€HHOI0 KaTajau3a JUIsi COBPEMEHHOW XMMHUYECKOW TEXHOJOTMU U
TpeOOBaHUS K KaUECTBY KaTaJlu3aTOPOB.

CrnoxHble peakIiy: Mocjae10BaTeIbHble, NapaiesbHble, 00paTUMBbIE, CONPSHKEHHBIE.

Lennpie peakumu (M. bopenmreitn, H.H. CemenoB). OtaenbHple CTaauyd METHOU
peaxkiuu.

[Tpumepsl: 06pazoBaHue XJIOPOBOIOPO/IA U3 XJIOPa U BOJIOPOA; XJIOPUPOBAHHE METaHA.

MexaHu3Mbl XMMMUUYECKHUX PEAKIIMNA: TOMOJIMTUYECKUE U TETEPOIUTUYECKHUE:
HyKJIeo(UIbHbIE HOHHBIE peakiuu. MexaHn3M HyKJIeo(pUIbHOIO 3aMELICHHS B CIUPTAaX;
NEeKTPO(UIbHbIE MOHHBIE peakiuu. MexaHu3M 3JIeKTpo(UIbHOTO 3aMellleHHst B OeH3oue
yepe3 IPOMEXYTOUHbIE KOMIUIEKChl. MeXaHu3M 3JIEKTPOPMIBHOIO TPUCOECIUHEHUS B
ankeHax. [IpaBuio MapkoBHUKOBA.

N —

Pa3nen 5. CBolicTBa pacTBOPOB HE3JIEKTPOJIMTOB U 3JIEKTPOJIHTOB

Tema 6. IloHatue «pacTBOp», KOHLIEHTpAlMs pPACTBOPOB, BHUJABI MEXMOJEKYJSIPHOTO
B3aMMOJICICTBUSA B pacTBopax, accouuanus monekyn. Teopus pactBopoB .M. Menzaeneesa.
CBoiicTBa HCAILHBIX PaCTBOPOB. 3akoH Payrsi.

Peanbubie pactBopsl. IlonoxurenbHOe W OTpULIATENbHOE OTKJIOHEHHE OT 3akoHa Payis,
NPUYHHBI OTKJIOHEHWH. JlmarpamMma paBHOBECHS: OKHIKOCTh — Tap» B OWHApHBIX CHUCTEMax.
3akonbl KoHOBanoBa. A3e0TpoIHbIe PaCTBOPHI, TEOPHUs IIEPETOHOK.

Tema 7. PaBHOBecume XHAKMH pacTBOp — TBepaoe BemecTBo. Kpuockonus u
s0ynuockonus. duznyeckuii CMbICT KPUOCKONUYECKOH M 30YJIMOCKOMMYECKONW MOCTOSIHHOM.
Ocmoc. Ocmotnueckoe nasnenue. Padotsr Bant-I'odda. N3oTonnueckuiit koadduiment u ero
CBSI3b CO CTETEHBIO AUCCOLUAIMU. POJIb OCMOTHYECKOT0 JaBiieHUs B OMOJIOrMYECKUX Ipolieccax

Tema 8. OCHOBHBIE TMOJIOKEHHSI TEOPUH DIEKTPOIUTHUYECKON JAUCCONMAIMA AppeHryca H
ee pa3BuTHe. Teopus CHIBHBIX 3JeKTponuToB JleGas-I'tokkens. AKTUBHOCTh U KO3 UIIUEHT
aKTUBHOCTH, MOHHAs CUJIa pacTBOpa.

OnexkTpuyeckas MPOBOJUMOCTb PAaCTBOPOB AJIEKTPOJIIUTOB. YJelIbHAs W HKBUBAJICHTHAsS
ANEKTPONPOBOMHOCTh.  OmpenescHHe CTENeHM ¢ KOHCTAHTBI  JIUCCOIMAIMHA  CITa0bIX
J1eKTpoIuTOB. KOHAyKTOMETpHYeCcKOe TUTPOBAH

Paznen 6. DiexkTpoxumust

Tema 9. OOmas XapakTepUCTHKA OSJIEKTPOXUMHYECKUX TNPOIECCOB. BO3HMKHOBEHHE
AMEKTPOAHOTO MOTeHIMana. YpaBHeHrne HepHcTa sl BBIYUCIICHUS ANEKTPOJAHOTO MOTEHIIUANA.
Omnpenenenue 31EKTPOAHOIO MOTEHIIMAIA C MOMOILBIO CTAaHJAPTHOTO BOJIOPOAHOIO AIEKTPO/A.
DNEKTPOXUMHUUECKHUHA Psi/i HAMIPsHDKEHUN METAIJIOB U €r0 MPAKTHUECKOe 3HAUCHHE:
1.  DAexTpoJiu3 pacTBOPOB JICKTPOIUTOB HA HEPACTBOPUMBIX IJIEKTPOJIAX.
2. Koppo3sus cTaneil 1 CIijIaBOB B pacTBOPax JIEKTPOIUTOB.
3.  XuMHYECKHE UCTOYHHUKH TOKA U aKKyMYJIATOpbI ¢ MakcuMaibHOU DJIC.
4. OmnpeneneHue XUMHUYECKOH aKTHMBHOCTH OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN U

UCIIOJIb30BAaHUE B aHAJIMTUYECKON MIPAKTHKE.



5. OmnpeneneHue CTENEHH M KOHCTaHTBHl  JUCCOLMALIMM  XMMHUYECKUX  COCIMHEHUN
3JEKTPOXUMHUYECKUM METOJIOM.

Juddy3nonHbIii n Mex(pazHbIi TOTEHIMAT, UX OHMOJIOTHYecKoe 3HaUCHHE.

DONEeKTpOXUMHYECKHE 1enu (TaJbBaHMYECKHWE JJIEMEHThb). THIbl TraJbBaHUYECKUX
3JIEMEHTOB: MeETaJUIMYECKHeE, ra3oBbl€, KOHILICHTPALMOHHBIE, OKHUCIIUTEIIBHO-
BOCCTAaHOBUTENbHbIE. MexaHu3sm Bo3HMKHOBeHMs OJIC u ompeneneHue 3IIEKTPOIHBIX
NOTEHLMAJIOB KOMIIEHCAlMOHHBIM METOJOM. OJeMEeHT BecToHa. OneKkTpoisl CpaBHEHUS:
KaJIOMeINbHBIN, XjopcepeOpsubiil. IloreHunomerpuueckoe ompenenenune pH u TtuTpoBanme.
XVMMUYECKUE HCTOYHUKHM TOKA: AaKKyMYJIATOpPbI, TOIJIMBHBIE D3JIEMEHTHI, TaJIbBAHUYECKHE
3JIEMEHTBHI.

Tema  10.  DnEeKTpOXMMHYECKOE  PacTBOPEHHME U MACCUBHOCTb  METaJUIOB.
DIEKTPOXUMHUYECKAsT KOPPO3UsS METAIIOB B KUCJIOW, HEUTPAILHOM U IMIETOYHON cpene. MeToabl
3alIUTHl METAJUIOB OT KOPPO3MU. DKOJOTHUECKHE MPOOJEMBbI, CBA3aHHBIE C KOPPO3HMOHHBIMH
MIpoLECCaMH.

OneKTpoan3. DIEKTPOIU3 PaCTBOPOB MIEKTPOJIUTOB HA PACTBOPUMBIX U HEPACTBOPUMBIX
anekTponax. 3akonsl dapanes. Berxon BemecTBa mo ToKy. OCHOBHBIC TTOHSTHSL — AJIEKTPOIHAS,
KOHLIEHTpallMOHHAsl W JJICKTpOXUMHYecKas noysipuszanus. llorennuan pasinoxeHus u
NepeHanpsHKCHUS.

Paznen 7. Kos1ouaHble CHCTEMbI

Tema 11. [Ipeamer xomtouaHoN xumuu. OOIIAs XapaKTEPUCTUKA IUCIEPCHBIX CHCTEM.
Knaccudukanmsi KoJUTOMAHBIX CUCTEM TIO0 TUCIIEPCHOCTH, arperaTHOMY COCTOSIHUIO, CTPYKTYPE,
MexX(pazHOMY MOJIEKYJISIPHOMY B3aUMOJCHCTBIIO. MONEKYISPHBIE KOJIJIOUIBI.

PazButne xomnounnot xumuu B paborax M.B. Jlomonocora, T. I'pama, . Peiica, O.
[lIBenosa, I1. Beitmapna, A. [ymanckoro, H. IleckoBa, B. KapTtka. 3HaueHue coBpeMeHHOMH
KOJUIOUJTHOW XUMHUHU. PoJb KOJUTOMAHO-XMMUYECKUX TMPOIECCOB B OWOJIOTHH, XUMUYECKON
TEXHOJIOTUM, OXPaHe IIPUPOJIHON CPEIbI.

Mertonpl  TONY4YEHHS]  JAUCHEPCHBIX  CUCTEM: JIUCHEPTUPOBAHUE, KOHJEHCAIUs,
nenTu3anusa. O4ncTKa CHCTEM TUANIHM30M, JJIEKTPOAMATU30M, yiabTpadunstpanueid. CTpoeHue
munest. [Ipasuio IleckoBa-®asHca. M303neKTpHyYecKOe COCTOSHHUE.

Tema 12. CBoiicTBa IMCTIEPCHBIX CUCTEM

Monexynapro-kunemuueckue ceoticmea

BbpoyHnoBckoe nBmxenue. Pabotsl CmomyxoBckoro u OiHiureiHa. [uddysus. 3akon
duxa. OcMoTHYECKOE JaBJIEHUE. CequMeHTalIMOHHAS YCTOMYUBOCTh Hu
yIbTpalneHTpudyrupoBanue. MeToapl CeIMMEHTAIMOHHOTO aHan3a.

CrnoHTaHHOE U MPUHYIUTENHHOE pa3pylIeHUE TUCTIEPCHBIX CUCTEM Ha MPUMEPE OUUCTKHU
BOJEI.

Onmuueckue ceolicmea

Paccesnne cBera. fABnenue Tunnans. Ypasuenue Panes. Ilornomenue cBera u okpacka
30iei. ONTHYECKUE METOIBI HCCIICIOBAaHUS KOJUIOMTHBIX CcHUCTeM. OrmpenencHue ¢GOpMBI,
pa3MepoB U Macchl KOJJIOMJIHBIX cucTeM. HederoMerpusi, yIbTpaMUKPOCKOMUS, dIEKTPOHHAS
MHUKPOCKOIIHS.

Onekmpuueckue c8olcmea

DNEeKTPOKUHETUUECKHUE SBJICHUS: 3JIEKTPOdOpe3, IEKTPOOCMOC, MOTCHIIUAIBI TEUEHUS 1
ocenanus. Ilpaktuueckoe 3HaueHue siBieHuil @. Peiica. Teopus ABOMHOTO 3JIEKTPUYECKOIrO
cinos. JI33Ta-moreHunan. BiMsHUE SIEKTPOIUTOB HA BJIEKTPOKMHETHYECKHWW IMOTEHIMA.
SIBnenHue mnepe3apsANKd KOJUIOHMIHBIX 4YacTUIl. MeMOpaHHBIM MOTEHIHAT MPU KaNMLIIPHOM
ocmoce u muddysnodopese.

Koaeynayus

Kunernueckas u arperaTuBHasi yCTOMYMBOCTb.

Koarymsiims snexkrponuramu. Ilopor koarynauuu. [IpaBuno 3naunoctu lyneue-I'apau.
Koarynsauus cMecbro 3JIEKTPOJIMTOB: TPABWIO aAJAUTUBHOCTH, aHTArOHU3M U CUHEPIU3M HOHOB.



SBnenue mnpuBblkaHus. B3anMmHas koarymsiuus 3osed. KuHeTnka M TeopuM KoaryJssiuu.
Ancopouumonnas teopusi Operingnuxa. Teopus JJJIDO.

Tema 13. Komtonnssle cucteMsl

Cucmemul ¢ Hcuoxol u meepoou OUCNePCUOHHOU CPedoll

Cycnensuun u ux coiictBa. [lomyuenue. YcToiiunBoCTh U omnpenenstonye ee GakTopsl.
Onokynsauus. CeAMMEHTAlMOHHBIN aHANNU3 cycneH3uil. Omynbcuu. Knaccudukanus smynbcuit
U DMYJbratopoB. Teopus sMyJbrupoBaHMs. MeETOAbl NOJYUYEHUS W Pa3pyLICHHUsS SMYJIbCHM.
O6pamenue da3 smynbenii. [IpakTrdeckoe 3HAUCHUE SIMYIBCUN U IMYJIBTUPOBAHUSI.

ITensl. KpaTHOCTh 1 Bpems xu3HU neH. [lenooOpazoBarenu. Teopuu nenoodpa3zoBaHusl.
[Tennas ¢noranus. Teopust MOIOIIETO ACHCTBUSI.

Cucmembl ¢ 2a3006pasHou OucnepcuonHol gazou

OO6mrast xapakTepuCTHKa ad’po3oJyieid. TyMaHbI, ABIMBI, TbUIb, TOPOIIKH. MEeTOo b
IIOJIyYEHUS U pa3pyLIECHUs a’po30Jiel. DIEKTPUUECKUE CBONWCTBA. ATperaTuBHas yCTOMYMBOCTh
u (Qaxtopel ee ompenensione. CleKUBAEMOCTb, TpPaHYJIMPOBAHUE U  PaCHbLIIEMOCTh
nopoikos. [IpakTudeckoe 3HaueHne a’po3oieil. MeToabl pa3pylleHus a’po30Jied Ha puMepe
KPYIHBIX TPOMBINUIEHHBIX IPOon3BOACTB ropoja H. Tarumna.

Cucmembi ¢ 2a3006pa3Holl OUCNEPCUOHHOU (ha3oul

OOmrast xapakTepucTuka adpo3oyieid. TymaHbl, ABIMBI, TbLIb, MOPOIIKH. MeETObI
IIOJIyYEHUS U pa3pyILIECHUs a’po30Jiei. DIEKTPUUECKUE CBOWCTBA. ATperatuBHas yCTOMYMBOCTh
u (aktopsl ee omnpenenstonye. CleKUBaeMOCTb, T'pPaHYJIMPOBAHUE U  PaCHbLISIEMOCTh
nopowkos. [IpakTudeckoe 3HaueHue a’po3oieil. MeToabl pa3pylleHus a’po30Jied Ha IpuMepe
KPYIHBIX ITPOMBINUIEHHBIX IpON3BOACTB ropoja H. Taruna.

5. VUEBHO-METOJAUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JUCHUIIIMHBI

5.1. Ilepeuenv 0cHo6HOI U 0ONOTHUMENbHOU TUMEPAMYPbL

Ocnoenas numepamypa
1. AdanacreB b. H. ®usnueckas xumus [DIeKTpoHHBIM pecypc] : yueOHoe mocobue /
B.H. Adanacwes, FO.I1. AkynoBa. — Dnektpon. gan. — CII6. : Jlans, 2012. — 464 c.

2. MopaueBckuii A. I'. ®usnueckasds xumus. ['eTreporeHHble CHUCTEMBI [DIEKTPOHHBIN
pecypc] : yuebnoe mocobue / A.I'. Mopauesckuii, E.I'. ®upcosa. — Dnekrpon. nan. — CII6. :
Jlanp, 2015. — 185 c.

3. Mopauesckuii A. I'. ®uznueckas xumus. TepMoAMHAMHUKA XUMUYECKUX PEAKIUI
[DnexTpoHHBIH pecypc] : yuebHoe mocodue / A.I'. Mopauesckuii, E.I'. ®upcoBa. — DnekTpoH.
nman. — CII6. : Jlanb, 2015. — 101 c.

4. ®uznueckas u KoouaHas xumuda. Ilpaktukym [DnexkTpoHHbIl pecypc] : yue0.
noco6wue / I[1.M. KpyrisikoB [u ap.]. — Dnekrpon. gan. — Cankt-IlerepOypr : Jlans, 2013. —
288 c.

Jlononnumenshas numepamypa

1. benuk B. B. ®usnueckas u kowtonanas xumus [Teker] : [yueOnuk] / B. B. benuk, K.
N. Kuenckas. — Mocksa : Akagemus, 2005. — 286 c.

2. BacroxoBa A. H. TumoBsle pacueTsl Mo (U3NYECKOH W KOJUIOMJHOH XHUMHHU
[DnexTponHsbIil pecypc] : yueOHoe mocobue / A.H. Bacrokosa, O.I1. 3agaunna, H.B. Haconosa
[1 op.]. — Dnekrpon. nan. — CII6. : Jlans, 2014. — 140 c.

3. Jamackun b. b. Dnexktpoxumus [DnekTpoHHbIl pecypc] : yueb. mocobue / b.b.
Hamackun, O.A. [lerpuit, ['.A. Hupauna. — Dnextpon. nan. — Cankr-IlerepOypr : Jlans, 2015.
—672c.

4. Kpyrnsaxos II. M. ®@usnueckas u xosmoujgHas xumus [Tekcr] : yueb. mocobue s


http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%B5%D0%BB%D0%B8%D0%BA,%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%80%D1%83%D0%B3%D0%BB%D1%8F%D0%BA%D0%BE%D0%B2,%20%D0%9F%D0%B5%D1%82%D1%80%20%D0%9C%D0%B0%D0%BA%D1%81%D0%B8%D0%BC%D0%BE%D0%B2%D0%B8%D1%87

BY30B, cTpouTenbHble crenuansHocT / I1. M. Kpyrmsaxos, T. H. Xackosa. - U3a. 2-e, ucmp. -
Mocksa : Beicmas mkona, 2007. — 317 c.

5.IIpaktukym no ¢puzndyeckoit xumuu [Teket] : yue6. mocobue JIsi TEXHOJIOT. CIell. By30B
no nporpammam kypca "®uznueckas xumus" / [M. WU. l'enbdpman, H. B. Kupcanosa, O. B.
Kosanesuu u np.] ; mox pena. M. U. I'enspmana. - Cankr-IlerepOypr ; Mocksa ; KpacHonmap :
Jlanb, 2004. - 254 c.

6. Dnekrpoxumus [Tekct] : ydeb.-metos. mocobOue Anis CTyA. XuM.-Omoi. ¢gax. / M-Bo
obpazoBanus Poc. ®enepanun, Hiwknerarun. roc. nea. ue-T ; aBT.-cocT. H. T. bokos. - Huxuuit
Tarun : HTT'TIN, 2001. - 138 c.

5.2. DnexkTpoHHbBIEe 00pa3oBaTebHbIE pecypchl, B T.4. MpodeccHoHaIbHBbIE 0a3bI
JAAHHBIX 1 HHPOPMANIMOHHBIE CTPABOYHbBIE CHCTEMbI

https://www.ntspi.ru/library/directories_and f | DnekTpoHHO-OMOINOTEUHBIE CUCTEMBI

iles/web res/systems/ HTT'CIIN

https://www.ntspi.ru/library/directories_and f | Dnexrponnsie 6a3bl nanasix HTT'CITH

iles/web res/systems/libraris/

https://www.ntspi.ru/library/periodika/ [Mepuoauka HTT' CITA

https://iprmedia.ru OBC «Aii [Tu Dp Meauay

https://ibooks.ru OBC «AHOYKC»

https://urait.ru OBC Opaiit

http://e.lanbook.com OBC m3parensctsa «JIAHDbY»

http://elibrary.ru Hayunas AJICKTPOHHAS oubmmoTeka
¢LIBRARY.RU

http://www.consultant.ru «KoncynpraatlImrocy

http://cyberleninka.ru HD3B «KubepJleHnHka»

https://polpred.ru 000 «ITommpen-CnpaBounukmy (6a3a JaHHBIX)

https://eivis.ru 000 «MBUCy»

www.delpress.ru «JlemoBas mmpeccay

5.3. KommieKT mporpaMmMHOro odecneveHust

1. Cpena snextponHoro ooyuenus «Pycckuit Moodle» (https://do.ntspi.ru).
2. HWurepHer-mnaTgopma OHJIAWH-KYpCOB CO CBOOOAHBIM KogoM «Open edX»
(https://www.edx.org/).

3. WutepHer-muiatdopma OHJIAH-KYpPCOB «OTKpBITOE o0Opa3oBaHUE»
(https://openedu.ru/).
4. OneKTpoHHas UH(POPMALIMOHHO-00pa3oBaTeNbHas cpena PITIITY

(https://eios.rsvpu.ru/).
5. IlnaTdopma 11 opraHu3aiy u nposeaeHus BedruHapos «Mirapolis Virtual Roomy.
6. Microsoft Office.
7. Kaspersky Endpoint Security.
8. Adobe Reader.
9. Free PDF Creator.
10. 7-zip (http://www.7-zip.org/).
11. LibreOffice.
12. bpayzepsi Firefox, Annexc.bpaysep.



https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
https://www.ntspi.ru/library/periodika/
http://delpress.ru/
https://do.ntspi.ru
https://www.edx.org/
https://openedu.ru/
https://eios.rsvpu.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHUIIJINHbI

6.1. llomemenust

[Tomemienus U1 MpOBEACHUS 3aHATHH JIEKIIMOHHOTO TUIIA, 3aHATUN CEMUHAPCKOIo THUIIA,
TPYNIIOBBIX M WMHIUBUIYaJbHBIX KOHCYJIbTAllUH, TEKYIIEr0 KOHTPOJII W MPOMEKYTOUHOM
aTTecTallid, CaMOCTOSITENIbHONM pabOThl YKOMIUIEKTOBAHbBI CHEIUAIM3UPOBAHHONW MeOenbio U
TEXHUYECKUMU CPEACTBAMU O0YUYCHHMS, CIIY>KaIllIUMHU ISl IPECTaBIeHU yueOHOH HH(pOpMaIun.
[lomemennss 111  caMOCTOSITENIbHOM  paOOThl  OCHAILlEHBl KOMIIBIOTEPHON TEXHHUKOW ¢
BO3MOXHOCTBIO MOJKIIOUEHUsI K ceTu «MHTepHeT» M obecredeHbl JOCTYIIOM B 3JIEKTPOHHYIO
nH(pOPMaTMOHHO-00Pa30BaATEIBHYIO CPETY YHUBEPCUTETA.

6.2. OGopynoBaHue U TEXHHYECKHE CpecTBa 00y4eHHs

6.2.1. OGopynoBaHue, B T.4. CIICIUATU3UPOBAHHOE

CranoHapHBIi KOMIIBIOTEP MM HOYTOYK, HMPOEKTOp U MOKa3za CIaiioB U BUJEO,
aKyCTHYECKHE KOJIOHKH.

6.2.2. TexHu4eCKUe CpeICTBA O0YUECHUS

[IpesenTanuu JeKuui, BHIEO-NPE3ECHTAMHN, BUICO-JIEKIUH, y4eOHblE KHHOQUIbMBI,
ayIM03aIuCH, OHJIAH-TUIaT(OPMBI.

6.2.3. YueOHble U HAIJISIAHbIE TOCO0uUs

[ledyaTHble U SJIEKTPOHHbIE yueOHbIE MOCOOMS M HAIJIAIHBIA MaTepuan: rpapuueckue
U300paKeHUsI, CXeMbl, TAOIHIIbI, pa3JaTOYHBIA MaTepUall.



