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1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLMNNUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHbI B CTPYKType obpa3oBaTenbHOM NporpaMmmbl

basoBas IZl Obna3atenbHas I:l [lononHuTensHo

Bnok 1: ABNAeTCA PakynbTaTuBOM

BapuatusHasg I:l Mo BbIGOPY I:l

1.2. Uenb ancumnnuHsbl
CdopmupoBaTb KomneTeHumm obyvarowierocd B 06nactu TEOPETUYECKUX OCHOB XMMWUW, CBOWCTB
OCHOBHbIX KITaCCOB HEOPraHWYeCKNX BeLEeCTB, 3aKOHOMEPHOCTEN BaXKHENLLNX MPOLLECCOB B XMMUYECKNX
cuctemMax u, Kpome Toro, popmMMpoBaHve U pasBUTUE Y CTYAEHTOB LIeNOCTHOrO eCTeCTBEHHOHay4YHOro
MUPOBO33PEHMS.
1.3. 3apgauu avcuUNNUHLbI
e /3yyeHne TeopeTUYECKMX OCHOB HEOPraHWYEeCKON XMMun (COCTaB, CTPOEHME N XMMUYECKMEe CBOMCTBA
MPOCTbIX OCHOBHbIX BELIECTB U XMMUYECKMX COEAMHEHWN, CBA3b CTPOEHUS BeLlecTBa C YCrOBUSMU
NPOTEKaHNS XMMUYECKMX NPOLLECCOB. 3aKOHOMEPHOCTU NPOTEKaHNA XUMUYECKUX MPOLECCOB, TEopUs
pacTBOPOB, OKUCMMNTENbHO-BOCCTAHOBUTESbHbIE MPEBPALLEHNS).
o OBnapgeHve pyHOaMeHTanbHbIMM NPUHLMNAMM U METOAaMU PeLLeHMs Hay4YHO-TEXHUYECKMX 3a4au.
e dopmMMpOBaHME HaBbLIKOB MO MPUMEHEHMIO TEOPETUYECKUX 3HaHWW ONng oObsACHeHWs pe3yrnbTaToB
XUMUYECKMX SKCNEPNMEHTOB.
o ®dopmupoBaHue y CTyAEeHTOB €CTECTBEHHOHaY4YHOW KapTUHbI Mupa
e OsHakomneHue CTyOeHTOB C UCTOPUEN M FTIOTMKOWN Pa3BUTUS XMMUM U OCHOBHBIX €€ OTKPbITUN.

1.4. NMepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06Yy4YeHUs No AUCLUNIIMHE, COOTHECEHHbIX C
nraHUpyeMbiMU pe3yribTaTaMyU OCBOEeHUA obpa3oBaTesibHOW NporpamMmmbl

Kop,

3Tan opmMnpoBaHus
KOMMeTeHLUn dopmynMpoBKa KoMrneTeHUUm

OK-7 CnocobHOCTBIO K caMoopraHmnsaLmm 1 camoobpasoBaHuo 1

MnaHupyemblie pe3ynbTaTbl 00y4YeHUs

3HaTb:

1) coBpeMeHHble UCTOYHWKM UHOpMaLnK;

2) NPUHLMNBI UICNONB30BaHUS NPUPOLHbLIX PECYPCOB, 3HEPTUN U MaTepunanos, OCHOBHbIE 3aKOHOMEPHOCTU
XUMUYECKMX NPeBpaLLEHNiA, Kak hopM ABVXKEHUSA MaTepuu;

3) TeopeTnyeckne OCHOBbI XUMUYECKUX NMPOLLECCOB;

4) cBOMCTBA M NPUMEHEHME B OTPACIN OCHOBHbIX KOHCTPYKLMOHHBLIX MaTepraros;

5) CyLLHOCTb OCHOBHbBIX XMMNYECKUX U (ON3NKO-XMMUYECKNX NPOLLECCOB, NCMONb3YEMbIX B PA3JINYHbIX
yCTpOWCTBax, Npubopax, MHamkaTopax u T.n.;

6) nMeTb NpeacTaBneHNst 0 HOBEWLLNX OOCTMKEHMAX B 0611aCTU XMMUYECKON HayKu.

YMeTb:

1) nnaHnpoBaTb CBON y4eOHbIV NPOLECC;

2) cCaMOCTOATENbHO OCYLLECTBNATL NMOWUCK HOBbIX 3HAHWUIA B COTPYAHMYECTBE C NpenogaBaTenem;

3) ObICTPO BOCMpPUHUMATb, aHanNn3npoBaThb, KnaccuduumpoBaTtb U UCMONb30BaTb HOBEWLLYIO MH)OPMaLWIO;

4) paboTaTb B KOMJEKTUBE, OKka3aTb NPaKTUYECKYI0 MOMOLLb KOJSEre;

6) pewwaTb 3aga4yn U3 pasnuyHblx obnacTen xuMmmu;

7) Ucnonb3oBaTb OCHOBHbIE 3aKOHbI ECTECTBEHHOHAYYHbLIX AUCLUMNIVH B MPOEKTUPOBAHWUN U3AENWIA U
TEXHOMNOrMYEeCKMX NPOLIECCOB MALLUMHOCTPOEHNS

Bnapets:

1) HaBbIKaMM CUCTEMATUYECKON CaMOCTOATENbHON paboThl U KONNMEKTUBHOIO 00LLEHUS;

2) HaBblkaMy NCMOJIb30BAHMS NOJTYYEHHbIX 3HAHUIN B CBOEN NPAKTUYECKON AEATENbHOCTY;

3) OCHOBHbIMM METOL4AMM COCTABMEHMS YPABHEHUIA XMMUYECKMX NPOLECCOB, pacyéTa aHanMTUYEeCKMX
KOHLIeHTpauuim;

4) OCHOBHbIMW METOAaMN TEOPETUHECKOIO U AKCNEPUMEHTANbHOIO UCCNeoBaHUs XMMUYECKNX ABMNEHUIN.

1.5. AncumnnuHbl (NPaKkTUKK) obpasoBaTenibHOW NpPorpaMmmbl, B KOTOPbIX ObISIO HAYaTo
chopmupoBaHue KoMneTeHUMN, yKkasdaHHbIX B n.1.4:
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Oucumnnuna 6a3|/|pyeTc;| Ha KOMNeTeHUndXx, Cd)OpMMpOBaHHI:IX Ha npegbiayuiem ypoBHe

obpasoBaHus.

2. COOAEPXAHUE ANCLUUNMNUHDI

HaumeHoBaHue u cogepxaHue
y4ebHbIX Moayneit, TeM 1 hopM KOHTpOnsi

O6bem (4achl)

Y4yebHbI Moaynb 1. CTpoeHue BellecTBa

Tema 1. CrtpoeHue BewectBa. OCHOBHble CBeAeHUMSI O CTpPOEeHUM atoma (B
peTtpocnektuBe). KBaHTOBO-MexaHuyeckasd Mopens atoma. [lpuHuun MuHMMyma
aHeprumn. [MpuHumn Maynn. lNpaBuno XyHpa. [Mpasuno KneuykoBckoro. [lopspok
3aN0NIHEHNSI SNEKTPOHHBIX YPOBHEMN.

Tema 2. [lepuogudeckmii 3akoH W nepuogMyeckas cuctemMa SMNemMeHTOB
O.N.MeHpeneesa. BaneHTHble 3NeKTPOHbLI. 3anonHAEMOCTb BaneHTHbIX YPOBHEN.
ONEeKTPOHHbIE aHanorn. JHeprus CPOACTBA K JNEKTPOHY W 3HEPrns MoHU3auumu.
ATOMHblE W WOHHble paauycbl. MeTannmuyeckne W HemeTannMyeckue CBOWCTBA
anemeHToB. OTHOCUTENbHAsA 3nekTpooTpuuaTensHoCTb no MNonuHry. MNeprognyeckoe
N3MEHEHNe KUCINOTHO-OCHOBHbIX W OKUCNNTENbHO-BOCCTAHOBUTENMbHbLIX COEAMHEHWUN
OOHOTUNHBIX COEANHEHNN

Tema 3. Xumnyeckas cBa3b U cTpoeHne mMornekyn. OCHOBHbIE BUAbI U XapaKTePUCTUKM
XMMUYECKON CBA3M (KOBaneHTHasi, MOHHAadA, MeTannuyeckas) U MeXMONEKYNsApHbIX
B3aVMOAEWNCTBUN. JOHepreTuyeckme u reoMeTpuyeckne XapakTepuCTUKM  CBA3M.
KoBaneHTHas cBA3b M MexaHu3Mmbl €€ obpasoBaHus. [lonspHocTb cBa3n. Metog
BaneHTHbIX cBsa3en. [Mbpuansauus opbutanen n reomeTpus MONeKkyn.

Tema 4. ®dusnuyeckne u xuMumyeckme saBreHns. Xumus kak Hayka. OCHOBHble
CTEXMOMETPUYECKNE 3aKOHbI XMMWUM (COXPaHEHMs MacCbl M 3HEepruu, MOCTOSHCTBA
COCTaBa, KpaTHbIX OTHOLWEHWWA, OBBEMHLIX OTHOLWEHWW, ABOragpo, 3SKBMBANEHTOB)
OcCHOBHbIE KIacCbl HeOpraHW4yeckux CcoeavHeHUn (OKCUMAbl, KWUCMOTbl, OCHOBaHWs,
amdonutbl, conu). HomeHknaTtypa. OCHOBHblE CBOMNCTBA.
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Tekywmn koHTponb 1. [NpoBepoyHasa paboTa

2

Yye6HbI Moaynb 2. OCHOBHbIE 3aKOHOMEPHOCTU NPOTEKAHUA XMMUYECKMX NPOLIECCOB

Tema 5. Obwme 3aKOHOMEPHOCTU XUMMUYECKMX MnpoueccoB. MOHATME O XMMUYECKOW
TepmoguHamuke. TepmoguHamunyeckme napameTtpbl. CocTosHMe cucTembl. PyHKUMK
COCTOSIHUSA cucTeMbl. BHyTpeHHsia 3Heprus. 3akoH coxpaHeHust aHepruun. [lepsoe
Hayano tepMoguHamuku. MNMoHaTre 06 aHTanbnuu. MNMoHATMe 0 Tepmoxumun. TennoBow
3(PPeKT XMmMyeckon peakumn. Tepmoxmmumyeckme pacyétbl. 3akoH [ecca wu
CNeAcTBUE M3 Hero.

Tema 6. OHTponusa. MN3obapHo-n3oTepmuyeckuii noteHumnan, CeobogHas aHeprus
[M66ca. HanpaBneHHOCTb XMMMUMYECKMX MNpoueccoB. PacyéTbl  BO3MOXHOCTM
CaMOonpour3BObLHOIO NPOTEKAHNS NpoLecca.

Tema 7. XnMmudeckass KuHeTuka. [eTeporeHHble U roMoreHHble cuctembl.CKOpoCTb
rOMOreHHbIX peakuunn. 3akoH OEeNCTBYHOLWUX Macc. KOHCTaHTa CKOpPOCTM XMMUYECKON
peakumn. 3aBUCUMOCTb CKOPOCTU OT TemnepaTtypsbl. [MpaBuno BaHT-Iodda. DHeprus
aktmBaumun. YpaBHeHue AppeHuyca. [loHATME 006 aKkTMBMPOBaHHOM KOMMSEKce
lMoHaTne o nepexogHoM cocTosiHuM. KaTanua. Xumuyeckoe paBHoBecue. KoHcTaHTa
paBHoBecus. CmelleHne xuMmmnyeckoro pasHosecus. MNpuHuun fe WaTense

11

Tema 8. PactBopbl. BogHbie pacTtBopbl. Cnocobbl BbIpaXKeHWUs1 KOHLEHTpauun
pacTBOpOB (MOfsipHas, HopMarbHasd, MaccoBasi [ONS1 PaCTBOPEHHOIO BELLECTBA) U
B3aUMMOCBSI3b Mexay HuMW. Teopusi anekTponutuyeckon amccoumauuun. Cnabble u
cunbHble  anekTponutbl. CTyneHuyaTtas pguccounaumsi. CTeneHb W KOHCTaHTa
avccoumauunn. Jruccoumaumst KUCNoT, CONen U OCHOBaHMIN B BOAHbIX PacTBOpPaXx.

Tema 9. PaBHOBecus B pacTBopax anekTponuTtoB. VloHHOe npoudseneHne Boabl. pH n
pOH. MoHaTue 06 nHgukatopax. Mmaponua conen. Tunbl rMAponn3a B 3aBUCUMOCTM OT
npupogsl conu. MpoussegeHne pacTBOPUMOCTMN.

14

Tekywmn KoHTponb 2. TecTupoBaHue.

YuyebHbin moaynb 3.0KkMcnuTenbHO-BOCCTaHOBUTENbHbIE NpoLecchl

Tema 10. OkucneHne n BoccTtaHoBneHne. Okucnutenn n BocctaHoBuTenu. MeTtoabl
COCTaBMEHUS YpaBHEHUA OKUCNUTENBHO-BOCCTAHOBUTENbHbLIX PeaKkLmi (3NeKTPOHHbIN
W MOHHO-3MNEKTPOHHBIN GanaHchkl). [lencTBMe KUCNOT U LWenoyYyen Ha MeTanmnbl.

10
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O6bem (vachl)

3. TEMATUYECKWUIA NMNAH

HavmeHoBaHve n cogepxaHue 0S| .85 88
y4ebHbIX Moayneit, Tem 1 hopM KOHTpOns § o 2 8 30
°og|%°agd ©F
] ®g ®o
Tema 11. OnekTpoxMMmyeckme MpoOLECChl. JneKkTpoaHbl  noTeHuuwan. Psag
CTaHAapTHbIX 3NEKTPOAHbIX noTeHuManos. ranbBaHM4eckni 3EMEHT. 8
OneKkTPOoABMKYLLAA cuna ranbBaHn4eckoro anemeHnta. Pacuétsl 3[C.
Tema 12. DnekTpoxummudeckme npouecchbl B TexHuke. Kopposus meTannoB. MeTtoabl
3aLWNTbI OT KOPPO3UK. AKKYMYNSTOPbI. JNEKTpoNu3 pacniaBoB M BOAHLIX pacTBOPOB. 8
MHepTHble WM aKTUBHbIE 3MEKTPOAbl. 3aKOoHbl 3NeKTponuia. ONeKTPoNUTU4ecKoe
nonyyeHve u padnHMpoOBaHNE METANIOB.
TeKywmn KOHTpOnb 3. 3awmTta nabopartopHbix paboT 2
MpomexyTouyHasa aTTecTauus Nno AUCLUNNNHE. OK3aMeH 36
BCEIO: | 144

3.1. llekunn
Homepa OuyHoe oby4eHune OyHo-3a04HOE 0by4eHne 3aoyHoe obyyeHne

“3y4aeMbIx TeM Homep Obuem Homep O6bem Homep O6bem
cemecTpa (4acbl) cemecTpa (4acbl) cemecTpa (4acbl)

1 1 3

2 1 3

3 1 4

4 1 2

5 1 3

6 1 2

7 1 3

8 1 2

9 1 4

10 1 4

11 1 3

12 1 3

BCEIO: 36

3.2. MpakTnyeckme U ceMUHapPCK1e 3aHATUA
He npegycmoTtpeHo

3.3. JlabopaTto

PHbIe 3aHATUA

Homepa OuHoe obyueHne OuHo-3a0\HoR 3aouHoe 06yyeHne
HayIAEMBIX HanmeHoBaHue 3 ob6y4yeHne
Tem nabopaTopHbIX 3aHATUI Homep 0O6bem Homep O6bem Homep O6bem
cemecTtpa (4achbl) cemecTpa (4achbl) cemecTtpa (4achbl)
1 2 CTpoeHune atoma (3NeKTPOHHbIe 1 1
! dopMynbl 1 guarpaMmmei).
3 XumMmnyeckasi CBA3b. 1 1
Knaccbl HeopraHnyeckmnx
4 coeanHeHun. Okeuabl 1 1 2
ocHoBaHus. CBOWCTBA,
HOMeHKnaTypa
Kucnotbl. Conun. CBoncTtBa,
4 HomeHknaTypa. [paduyeckme 1 2
dopmynbl
PelweHne 3apay no popmynam.
4 OCHOBHbI€ 3aKOHbI U MOHATHS 1 2
XUMUN. DKBUBANEHT
1-4 MposepoyHas paboTa 1 2
OCHOBHbIE 3aKOHOMEPHOCTU
NpoTeKaHUs XMMUYECKMX
5 npoteccos. Tennoson adexT 1 2
XMMUYECKNX peakumii. 3akoH
lecca.
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4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTpeHo

Homepa OuyHoe oby4eHune QuHo-3804HOE 3aoyHoe oby4yeHune
V3yGAEMBIX HaumeHoBaHne ) oByueHme
Tem nabopaTopHbIX 3aHATUI Homep Obbem Homep O6bem Homep O6bem
cemecTtpa (yachbl) cemecTpa (4achbl) cemecTtpa (4achbl)
6 Pacuét aHTponuu n aHeprum 1 2
'mbbca
XMunyeckasi KMHeTuka (CKoOpocTb
7 XUMUYECKUX peaKLni. 1 4
Xumuyeckoe paBHOBeCHE).
Cnocobbl BelpaXeHust
8 KOHLeHTpauuin pacTBopoB (Co, 1 2
Cw, Cn)
PacTBopbl anekTponunTos.
Cnabble 1 cunbHbIe
8 3NeKTPONUTLI. VIOHHbIE peakunm 1 2
B BOAHbIX pacTBopax u
pacnnasax.
PaBHoBecue B pacTBopax
9 anekTtponutos. Onpegenexune 1 4
pH. N'vaponus conen
8-9 TecTupoBaHue 1 2
OkncnuTensHo-
10 BOCCTAHOBUTEbHbIE MPOLECCh. 1 4
B3aumopgelictBue meTannos c
KMCMNOTaMu U Lenoyamu.
11 ["anbBaHWYeCKUN aNeMeHT 1 1
12 OnekTponus 1 1
1-12 3awumTta nabopaTtopHbix paboT 1 2
BCEIO: 36

5. TEKYLLIMA KOHTPOJIb YCNEBAEMOCTU OBYYAIOLLIEIOCS

Howmepa OuHoe o6yueHne OtHo-3a04Hoe 3aoyHoe oby4eHve
y4eGHbix dopma y obyyeHue Y
mogynen, no
KOHTpPONA
KoTopeIM 0 po' Homep Kon-Bo Howep Kon-Bo Homep Kon-Bo
npoBoAMTCA 3HaHUn cemecTpa cemecTpa cemecTpa
KOHTpOIb
1 lMpoBepoyHas pabota 1 1
2 TectupoBaHue 1 1
3 3awmra nabopaTopHbIx pabdor 1 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAKOLIEIOCA

OyHoe 06yyeHne

OyHo-3a04HoE

3ao4yHoe oby4yeHune

7. OBPA3OBATEJIbHbIE TEXHOJNIOINA

7.1. XapaKkTepucTuUKa BUAOB U UCTONb3yeMbIX MHHOBALMOHHLIX (pOPM YyYeOHbIX 3aHATUN
He npegycmoTpeHo

Bugbl camocToaTenbHoOM paboTol oby4eHne
o6yqarou4eroc;| Howmep Obbem Howmep O6bem Howmep O6bem
cemecTtpa (4achbl) cemecTpa (4achbl) cemecTtpa (4achbl)
YCBOEHME TEOpPETUYECKOrO MaTepmnana 1 20
MoarotoBka Kk TabopaTopHbIM 3aHATUSM 1 16
[MoaroToBKa K 9K3ameHy 1 36
BCEIO: 72
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7.2. Cncrema oueHMBaHusA ycneBaemMoCTu n [OCTUXKEHUN oqualou.wlxca Aana npome)KyTquoﬁ
aTTecTauuun

TpaauMuMoHHasa | X GannbHO-penTMHroBas

8. OBECMNEYEHUE ANCLUIMIIUHDbI

8.1. YuebHasa nutepartypa
a) OCHOBHas y4ebHas nuTepaTtypa
1. Mpecc, N.A. OcHoBbl 00LEen xMMun [ONeKTPOoHHbIN pecypc]: y4ebHoe nocobue/ MNpecc N.A.—
OneKTpoH. TekcToBble AaHHble.— CI16.: XUMWN3OAT, 2014.— 352 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/22542. — 3BC «IPRbooks», no naponio.
2. bapkosckui, E.B. Obwwasa xumusa: yuebHuk onsa By3oB [OnekTpoHHbIN pecypc] / bapkosckun E.B.,
Tkaues C.B., MNeTtpyweHko J1.I. - MuHck: Beiwanwas wkona, 2013. — 640 c. — Pexxum goctyna:
http://www.knigafund.ru/books/181004. — 3BEC «Knuradgona», no napornto.
6) pononHuTenbHasa yyebHas nutepatypa
3. KopoBuH, H.B. O6wasa xumus [TekcT]: YuebHuk. Pek. MOMH P® onsa ctyaeHTOB BY30B,
obyyaroLmxcsa No TEXHUYECKMM HanpaBneHusam u cneyunansHoctsaM/ H.B.KopoBuH. -12-e n3g., ncnp. —
M.: Bbicwas wkona, 2010. - 557 c. — (MobeguTenb koHKypca y4ebHNKOB)
4. I'nuHka, H.J1. 3agaumn n ynpaxHeHust no obuien xummun [TekcT]: YuebHoe nocobue /H.J1.I nuHka. —
M3a. ctep. — M.:KHOPYC, 2012. — 240 c.
5. NykaHuHa, T.J1. O6was Xxummusi B KOMMNIIEKCHOW XUMMUYECKOW NepepaboTke ApEeBECUHDI.
Knaccudwmkauns HeopraHuyeckmx coeguHeHmn. CTpoeHue Belectsa. PacTeopsl (ans
camocTosaTenbHom paboTbl cTyaeHToB | kypca) [TekcT]: yuebHoe nocobue / T.J1.JlykaHuHa,
T.T.OBunHHMKOBA. — CI16., 2013. — 150 c. - (MuHo6pHaykn P® TOYBIO CI6I TYPI1). — [3neKTpoHHbIN
pecypc] - pexum goctyna: http://nizrp.narod.ru/metod/kafobshineorgh/4.pdf
8.2. MNepeyeHb y4ebHO-MeTOANYECKOro obecnevyeHns ans CamocToAaTernbHOM paboTbl obyyvarowmxca
no gucumnsimHe
1. JlykaHuHa, T.J1. ObLwasa Xummnsi B XMMMYECKOM TeXHONOrMn apesecuHbl. OCHOBHbIE 3aKOHOMEPHOCTU
XMmYeckmx npoueccoB. OKMCIUTENBHO- BOCCTAHOBUTENbHbIE NpeBpalleHns. OCHOBbI 3NEKTPOXMMUN:
y4ebHoe nocobve / noa. pea. A.A. KomuccapeHkoBa [QneKkTpoHHBIN pecypcl: y4ebHoe nocobue /
JNlykanuHa T.J1., Muxannosa WU.C. - CI16., 2015. - 126 c. - Pexum gocTyna:
http://nizrp.narod.ru/metod/kafobshineorgh/12.pdf.
2. Muxannosa U.C., Xumusa: uHgusmnayanbHble 3agaHnsa Ansg cTygeHToB | Kypca HEXMMUYECKMX
crneumanbHocTen [TekcT]: YuebHo-meToanyeckoe nocobue / Muxannosa U.C., XotemnsiHckas
O.1.lykanmnua T.J1., Naenosa H.B. — CI6., 2013. — 86 ¢. — (MuHo6pHaykn PO BI'BOY BI1O
CNerTyYPM). — [“OnekTpoHHbIN pecypc]- Pexum goctyna:
http://nizrp.narod.ru/metod/kafobshineorgh/1.pdf
8.3. NepeyeHb pecypcoB MHGhOPMaLMOHHO-TENEKOMMYHUKaLMOHHOM ceTu "UHTepHeT",
HeobX0AUMbIX AJisi OCBOEHUA AUCLUNIINHBI
He npegycmoTtpeHo
8.4. NepeyveHb MH(POPMaALNOHHbLIX TEXHOJIOMMIA, UCNOJIb3yeMbIX NPU OCYLLeCTBIIeHUU
obpaszoBaTenbHOro npouecca no AUCUUNIIMHe, BKNo4vas nepevyeHb NporpaMmMHOro obecnevyeHusi 1
MHhOPMaLMOHHbIX CNPaBOYHbIX CUCTEM
1. Microsoft Windows 8.1
2. Microsoft Office Professional 2013
8.5. OnucaHue maTtepuanbHO-TEXHUYECKOMN 6a3bl, HEOOXOAMMOW ANS OCYLUECTBIEHUSA
obpasoBaTenbHOro npouecca no AUCLUMNIINMHE
1. MynbTumeannHaa ayantopma s NeKUMOHHbIX 3aHATUR
2. Xumunueckasn nabopatopus co cTaHAapTHbIM HAOOPOM XUMUYECKOW NOCYAbl N PEaKTUBOB.
8.6. Hble cBepeHuA u (Mnn) maTepuansbl
1. Nepunoanyeckasn Tabnuua snemeHtos [.M1.MeHaeneesa
2. PazgaToyHbli MaTepuan (nepuogmnyeckas Tabnuua anemMeHToB, cnpaBoYvHble Tabnuubl No
n3y4yaembiM pasgenam XmMmmm)

9. METOAMYECKUE YKASAHUA ANA OBYYHAIKOLWUNXCA MO OCBOEHUIO

ANCLUUNIIUHBI
Buabl yuebHbIx
3aHATUN U
camocTosiTenbHas Oprannsauus gestenbHoCcTU obyyatoLerocs
paboTta
obyyvaromxcs
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Buapbl y4ebHbIx

Ha CaMOCTOATENIbHOE N3y4eHune.

UHdopmaunen.

3aHATUN U
camMocToATelbHasA OpraHmsau,Mﬂ nedaTernibHOCTU o6yqa+ou.leroc;|
paboTta
obyvatoLmxes

Jlekuunn PekomeHayeTcs:
1) KpaTkas 1 TOYHast 3aNNCb OCHOBHbIX MOMOXEHUA TEMbI U HOPMYIT;
2) pabota ¢ AONOMHUTENbHBIMU UCTOYHUKAMN MPU YCNOBUM HENMOHUMAaHUS
MaTtepuana unu oTaenibHbIX TEPMUHOB;

JlabopaTopHble 1) MpeaBapuTensHO 03HAKOMUTLCS € TeMOKW nabopaTopHon paboThbl

3aHATUA 2) N3yunTb NEKUMOHHBIN MaTepuan 1 AONOMHUTENBHYIO nuTepaTypy no Teme
3) 3yunTb MeToaMKy BbINOMNHEHMS 3a4a4 nogobHoro Tuna
4) BeinonHnTb paboTy cornacHo MeETOANYECKUM PEeKOMeHZaUmMsaM, B Cryyae
HeoOX0AMMOCTM NPOKOHCYNbTUPOBATLCA C NabopaHToM unu npenogasartenem.
5) HanucaTb nHaneBmayanbHyo y4ebHyo paboTy no TemMe 1 3awuTnTb e€.
Mo BO3HMKLWIMM Bonpocam obpaTutbCs K npenogaBaTento 3a KOHCYbTaumen.

CamoctodatensHasa | 1) O3HaKOMUTBLCS C AONOMHUTENBHBIMW UCTOYHMKAMW NUTEPATYpbI,

paboTta npoaHanuampoBaTb UX. 3aKOHCNEKTUPOBATL TE€ pasaenbl, KOTopble OblfN BbIHECEHDI

2) BeinucaTb HE3HAKOMblE TEPMUHbBI U HAWTK UM onpedeneHne B y4ebHMKax nnm
cnosapsx. CooTHeCTM MaTepumarn fekumin ¢ JONOMHUTENbHO NONYyYEHHOM

3) Ana camocTosTeNnbHON paboTbl CTYAEHThI UCNOMb3YHOT y4ebHble nocobus ¢
Habopom MHAMBMAYaANbHbIX 3a4aHUN, MO3BONAIOLLMX NPpaKTU4eCckn otTpaboTatb
TEOPETUYECKMIN MaTepuarn Ha KOHKPETHbIX NpumMepax.
4) Ins noaroToBKKU K NPOBEPOYHBLIM paboTam TpebyeTca npopaboTaTte TUNOBbLIE
3agaun. [Npu BO3HMKHOBEHMMN BOMPOCOB 00paTUTLCS K NpenogaBaTterto.

5) MNpwn nogroToBke K ak3ameHy HeobxoanmMo nepBoHaYanbHO 03HAKOMUTBLCS C
nepe4YyHem BOMPOCOB M TUMOBbLIMU 3agavamMu, 3aTeM TpebyeTcsi npoaHannanpoBaTb
NEKLMOHHbIE MaTepuarnbl U MaTepuarnbl OCHOBHOWM U AONONHUTENBHOW NUTepaTypbl,
npopaboTtaTb 0TYETHI NO NNabopaTopHbIM paboTam, NpopeLlaTb TUNOBLIE 3a4a4u U
nony4YnTb B Criy4ae HeEO6XoOUMOCTM KOHCYNbTaUMIO Y NpenogaBaTens.

10. ®OHA OLIEHOYHbIX CPEACTB
AnA NPOBEAEHUA NPOMEXYTOYHOU ATTECTALIUU

10.1. OnucaHue nokasatenen u KputepuneB oueHuUBaHnA KOMMNeTeHLUMNA Ha Pa3fiInyHbIX ITanax nx
CbOpMMpOBaHMﬂ, onuncaHue LwkKan oueHunBaHusa

10.1.1. NMokasaTenu oueHUBaAHMUA KOMMNETEHUUN Ha 3Tanax nx opM1MpoBaHuA

XUMNYECKMX 3aKOHOB K peLleHnto 3aaayd
3. |/|CFIOJ'Ib3yeT TeopeTn4yeckme 3HaHun4 no
XUMUn ona peweHna npaktn4ecknx 3agad

Kop, HanmeHoBaHue MpenctasneHne
KOoMneTeHLMn . OLleHOYHOro OLleHOYHOro
lMokasaTenu oueHMBaHUS KOMNETEHLNIA

(aTan oceoeHus) cpencTea cpencTea B ooHAe

OK-7(1) 1. N3naraet 6a30Bble XMMNYECKME 3aKoHbl U | 1. YCTHOe 1. NepeveHsb
nmeeT NpeacTaBrieHne 0 XMMNYECKUX cobecenoBaHue BOMPOCOB K
ABMNEHUAX 2. MNpakTn4eckasa ak3ameHy. (54
2. emoHcTpupyeT npuMmeHeHne 6a30BbIx TMnosasa 3apjava BOnpoca)

2. MNpaktuyeckme
TUMNOBbIE 3a4a4u
(30 3agav)

10.1.2. OnucaHue WwKan u KpuTepumes oLeHUBaHUA CHOPMUPOBAHHOCTU KOMMNETEHLUN

KpuTepumn oueHnBaHnsa c)opMMpoBaHHOCTU KOMMETEHLUN

OueHka no Kputepun oueHnBaHnsi chopMUpPOBaHHOCTM KOMMETEHLINIA
TpaanuNOHHOM
LiKane YcTHOEe co6ece,u,osaHV|e I'IpaKTquCKoe 3agjaHune
Obyuatowuinca nokasbiBaeT Ob6yuatowumncsa oemoHcTpupyeT
OTIIMYHO BCECTOPOHHEE U rnybokoe 3HaHue npaBuibHOE NOHMMaHWe yCrioBus 3agayu,

OCHOBHbIX XMMWUYECKNUX 3aKOHOB,

BllageHne HaBblKkaMu ero aHanuasa,

P
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cB0OBOAHO OPUMEHTUPYETCS B OCHOBHBbIX
NOHATUAX, TEPMMHAX U onpedeneHnsax
npv OTBETE; YCBOUIT OCHOBHYIO 1 3HAKOM
C OOMOMHUTENbHOW NUTEpPaTypour; MOXeT
0OBbSACHUTE B3aMMOCBSI3b OCHOBHbIX
XUMUYECKMX 3aKOHOB M UX 3HaYeHne ans
nocriegytoulen npoeccnoHansHon
AEeATENBHOCTY; NPOSIBNSIET TBOPYECKME
CMOCOBHOCTM U LUMPOKYIO 3PYAMLNIO B
ncnonb3oBaHnM y4ebHoro marepuana.

BbIOOpa HY>KHbIX 3aKOHOB M chopMyn Anis
€€ peLleHusi, 3HaHne pa3mepHoCTeNn
XUMUYECKUX BESNMYNH. YMEET NPUMEHSATb
MaTtemaTudeckumn annapat ang
peanu3aunn nnaHa peLleHus 3agadun.
Mony4nn npaBunbHLIN OTBET U MOXET €ro
WHTEepnpeTUpoBaTb.

OOyuatownincs nokasbiBaeT
A0CTaTOYHbIN YPOBEHb 3HAHUN
OCHOBHbIX XMMWYECKNX 3aKOHOB,
OPWEHTUPYETCS B OCHOBHbIX MOHATUSAX U
onpegeneHnsix; yCBOUn OCHOBHYIO
nutepaTtypy; gonyckaet

Ob6yvaowuncs 0eMoHCTpupyeT
O0CTaTOYHOE NMOHUMaHWe YCroBus 3a4auv,
BMageHWe HaBblkamMy ero aHanuaa,
BblGopa HY>KHbIX 3aKOHOB U (hopMyIn Ans
€€e peLleHus], 3HaHne pa3mepHocTen
XUMUYECKMX BENUYUH. [lonyckaeT

xopotuo He3HayMTernNbHbIE NOrPELLIHOCTY NpU He3HauuTemNbHbIE NOrpeLLHOCTY NpU
OoTBEeTax Ha BOMPOCHI 3K3aMEeHaLMOHHOro | NPUMEHeHNM MaTemaTn4ecKoro annapaTa
funeTta n goNonHUTENbHbIE BONPOCHI ANS peanusaunun NnaHa peleHns 3agaydn.
npenogasaTens. Monyyun npaBunbHbLIN OTBET, HO

UCMbITbIBAET 3aTPYAHEHUS C €ro
nHTepnpeTaumen.
ObGyuyarowuiica nokasblBaeT 3HAHUS OOGy4aroLwuincs BHUKaAET B CMbICI YCIOBUS
y4ebHOro marepvana B MMHMUMarbHOM 3aaun, NOHNMMAaET NNaH ee peLleHus,
obbeme; MoxeT cchopmynmpoBaTb ofHaKo, He MOXeT B MOSIHOW Mepe C
3aKOHbI XVMUWW, NOHATUA U MOMOLLbI0 MaTemMaTM4ecKoro annaparTa
onpeaeneHns, HoO NPy 3TOM, A0MNycKas peanusoBaTb ee peLleHue. 3HaeT
yaosneTsoputensHo | BOMbLLIOE KONNYECTBO pPa3mMepHOCTU XUMUYECKNX BEMUNYMH.
HEeNPUHUMNNanbHbIX OLINMBOK; 3HAKOM C
OCHOBHOW NTEpaTypon; gonyckaeT
CyLleCcTBEHHbIE OLLIMBKM B OTBETE Ha
3K3aMeHe, HO MOXET YCTpaHWUTb UX nog
pYyKOBOACTBOM Npenogasarens.
Ob6yvatowuiics He nmeeT goctatodHoro | OByvarowmines He moxeT
YPOBHSA 3HaHUSI QUCUMNMMHDBI; HE MOXET | MpoaHanM3npoBaTh YCNoBue 3adaym,
CchOpMynUpoBaTb OCHOBHbIE 3aKOHbI HaMeTWUTb NfaH ee peLUueHNs NoXo
XMMUU; NNIOXO OPUEHTUPYETCH B OPVEHTUPYETCH B XMMUYECKNX BEMMNYMHAX,
OCHOBHbIX MOHATUAX N oNpedeneHnsx; He BNageeT MaTtemaTuyeckMm annapartom.
NpPaKTUYeCKN He 3HaKOM C OCHOBHOW MpeactaBneHue vyxow paboTbl, 0OTKa3 oT
HeynoBNETBO- nuTepaTypoWn; AonyckaeT Npu OTBETe Ha | BbINOMHEHUS 3a4aHus
pUTENBHO 9K3aMeHe CYLLECTBEHHbIE OLLINOKM 1 He

MOXeT YCTPaHUTb UX Jaxe nog
PYKOBOACTBOM npenogasatens.
[MonbITka cnucbIBaHWS, UCNOSb30BaHNS
HepaspeLleHHbIX TEXHUYECKNX
YCTPOMCTB MU NOSib30BaHUe
noAcKaskomn Apyroro Yenoseka.

* CyujecmeeHHble owubku — HedocmamoyHasi 2/ybuHa u 0CoO3HaHHOCMb omeema (Harnpumep, cmyO0eHm He cMo2

npuMeHUMb meopemuyeckue 3HaHusi Onsi 06bsCHEHUSs sieneHul, Orisi yCcmaHOo8IeHUs MPUYUHHO-CedcmeeHHbIX cesidel, cpagHeHUs U
Knaccugukayuu seneHul u m.o.).

* HecyLuecmeeHHble owubKu — HernosiHoma omeema (Hanpumep, ynyweHue us suda Kkakoz2o-11ubo HexapakKkmepHOoeo d)aKma,

dornonHeHust npu ornucaHuu npouecca, siefieHus, 3aKOHOMepHOCmelj u ma), K HUM Mo2ym 6bIMb OMHECEHbI 02080pKU, OOI'IyLLteHHbIe
rpu HeeHUMameJsibHocmu cmyOeHma.

10.2. TunoBkLIe KOHTPOSMbHbLIE 3afaHUsA UMW UHble MaTepuarnbl, Heo6xoauMble AN OLeHKU 3HaHUN,
YMEeHUI, HaBbIKOB U (MNK) onbiTa feATeNbHOCTU, XapaKTepu3ylowue 3Tanbl (popmMuMpoBaHus

KOMMeTeHUun

10.2.1. NMepeyeHb BONPOCOB, pa3paboTaHHbIN B COOTBETCTBMM C YCTAaHOBJIEHHbIMU 3TanamMmm
chopMupoBaHMA KOMNeTeHLUN

. d>op poBKa BOMNpoco 2
MYITUPOBKa B B
n/n y TEMbI
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1 | Xumunyecknii anemMeHT. Tunbl  Knaccuukaumm XMMUYECKUX aremMeHToB. CTpyKTypHas 1
opraHusauus BellecTsa.

2 | Atomuctmnyeckas Teopusi. CTaHOBIIEHME COBPEMEHHOM TEOpUM CTPOEHMSI aToMa (Teopuu 1
HanbToHa, TomcoHa, Pe3epdopaa)

3 | CtpoeHue atoma Bogopoaa no H.Bopy. MNMoctynatel Bopa. HegoctaTku Teopun. 1
KopnyckynsipHo-BonHoBow Ayanu3m anektpoHa. Wpew [Mnadvka, goe Bpownns, ypaBHeHue 1
LpeanHrepa, npnHumn HeonpegenéHHoctn MenseHbepra.

4 | CoBpeMeHHble MpeacTaBreHnss o CTpoeHun aToma. KeaHTOBO-MexaHuyeckas mogerb 1

cTpoeHna artoma. [loHsaTMEe anekTpoHHoro obnaka. KeaHToBble 4ucna. [lpaBuna
3anofiHeHNss atoMHbIX opbuTanen anekTpoHamu: NPUHLUN MUHUMYMa 3HEpPruun, npasumo
XyHga, npasuno Kneykosckoro, npuHuun Maynu.

5 | lNepvoanyeckun  3akOH W NepuoamMyeckass CUCTEMA  XMMUYECKUX  3NIEMEHTOB 2
O.N.Menpeneesa. [lepuogmdeckass Tabnvua kak rpadudeckoe nNpeacTaBrieHne
NepOANYECKOrO 3aKOHA 3NTEMEHTOB.

6 | Nepuvoguyeckne cBOWCTBA aTOMOB W MOHOB 3MEMEHTOB. BaneHTHble 3neKTPOHbI. 2
3anonHaemMocTb BaneHTHbIX YpOBHEN. ONeKTPOHHble aHanorn. JHeprus cpoacTBa K
3MNEKTPOHY W 3HEeprusi MoHusauun. ATOMHbIE U WOHHble paguycbl. MeTannuyeckue u
HeMeTannuyeckne cBolcTBa anemeHToB. OTHOCMTENbHAS SMEeKTPoOTpMUATENbHOCTL MO
Monuury.  MNepuopuyeckoe  M3MEHEHME  KUCMOTHO-OCHOBHbIX M OKUCIUTENbHO-
BOCCTaHOBUTENbHbIX COeANHEHNIN OOHOTUMHBIX COeANHEHUI

7 | Metannbl. O6wasn xapakTrepucTuka. 2

8 | s- u p-metannbl. ObLasn xapakTepucTmka 2

9 | d-meTannbl 06Wasa xapakrepucTtuka. 2

10 | Xumuueckas cBasb. OOwWmMe npeacTaBneHUs (SHepreTMYeckne wu reomeTpuyeckue 3
XapaKTepucTuku CBa3n). Tunbl XMMUYECKOW CBA3M (KOBaneHTHas, MOHHas, MeTannuyeckas)
— onpegenenus. Npumepbl COeAMHEHUN C paccMaTpMBaEMbIMU TUNAMU CBA3EN.

11 | KoBaneHTHasa nonsgpHas M HenondpHas cBA3b. MexaHu3mbl 06pas3oBaHMs (OOHOPHO- 3
aKUeNTOPHbIA M OBMEHHbIN).

12 | MeTtoa BaneHTHbIX cBsiden. OCHOBHble NonoXeHus. [loctomHcTBa U HegocTatkn. Obnactb 3
npuMmeHeHus. [pyrne Teopmnm ONUMcaHms KOBaNeHTHOW CBS3M.

13 | Teopuss mbpugusaummn. Bugbl rmbpuamsaumm. CBsi3b reoMeTpuM MOMEKYn € TUMOM 3
rmépugunsauymu. MNMpumepsbl MONEKYN C pasnNUYHbIMK TUNamu rmbpuamsaumn.

14 | VNloHHas cBasb. Obwasa xapaktepuctuka. Obnacte npumeHeHus. lNpumepbl BellecTB C 3
WOHHbLIM TUNOM CBSI3M.

15 | Metannu4yeckas cBsasb. ObLiasn xapakTepuctnka. 3oHHasa Teopusi. 3

16 | BopgopogHas cessb. Ob6wasa xapaktepuctuka. BnvsiHne BoaopoAHONM CBsI3M Ha CBOWCTBA 3
BeLlecTB. MexmonekynspHas U BHyTpUMOneKkynsapHas BogopogHas ceasb. [pumepsi.

17 | MexmonekynspHble B3aumoaencTeus (cunbl BaH-gep-Baanbca). Obuwan xapakTepucTuka. 3
Buabl. BnusHne Ha cBoMcTBa BELLECTB.

18 | MNMpeaomeT n 3agaun xumun. BelwecTBo u none — aABe POPMbI CYLLLECTBOBAHUS MaTepuu. 4
dusnyeckme 1 XMMmnyeckue aBreHus.

19 | OcHOBHble 3aKOHbl W MOHATUA XUMMUW: 3AKOHblI COXPaHEHUS MacCbl W 3SHEPruu, 3aKOoH 4
MOCTOSHCTBA COCTaBa WM 3aKOH KpaTHbIX OTHOLWEHWW (6epTonnuabl U AanbTOHMAbI), 3aKOH
00 BEMHbBIX OTHOLLEHUIN 1 3akoH ABoragpo. Mornb, KONMYecTBO BELLECTBA.

20 | 3akoH aKBUBAamNEeHTOB. JKBMBANeHT W JKBMBaNeHTHas Macca afnemeHTa, MnpocToro u 4
CMNOXHOro BewecTBa B OOMEHHbIX M OKUCIIUTENbHO-BOCCTAHOBUTENbHbIX PEaKLMSIX.

21 | Knaccbl HeOpraHM4eckux CoegvHeHun Ha npumepe conen. CpegHue, KUCMble, OCHOBHbIE. 4
CBoWncTBa, NpuMepbl peakuun, rpacgumyeckme opmynbl

22 | lNpeameT XMMWYECKOW TepMOAMHaMUKM U Uenu ee wusydeHusa. [lepBoe Hadano 5
TepMoAMHaMuKK. PyHKLUMKN COCTOSIHUS U DYHKLMM NpoLiecca.

23 | BHyTpeHHsa aHeprna M ee U3MeHeHue B XMMWYeckon peakuuun. Tennosble 3addeKkTbl B 5
N30XOpPHOM U M3obapHoM npoueccax. MoHATMe aHTanbnuu. Bugpl sHTanbnuu. MNoHsiTue o
3K30- 1 3HOOTEPMUYECKMX MpoLieccax.

24 | 3akoH [lecca. CnenctBua u3 3akoHa [ecca. Tepmoxumumyeckue ypaBHeHusi. PacueTt 5

0

. 0
TennoBbix 3PPEKTOB XMMMYECKMX peakumii ¢ ucnonbsosaHnem AHg e v AH 208.

MpuMepbl pacyeTos.

25 | Btopoe Ha4dano TepMOAuMHaAMWKK. JHTponus. MUKpO- M MaKpPOCOCTOSIHUSI CUCTEMBbI. 6
TepMO,D,I/IHaMI/NeCKaFl BEPOATHOCTb CUCTEMBbI. Pacuetr wu3meHeHus SQHTponun  Ana
XUMUYECcKon peakumn. MNMNpnBecTn NnpumMepbl pac4eToB.

26 | HanpaBnenne xmmunyeckoro npouecca. Xapaktep W3MeHeHust 3Heprum [unbb6ca Kak 6
KpUTEPUN  TEPMOAMHAMUYECKON BO3MOXHOCTM CaMOMPOM3BOSIbHOrO npouecca  (Mmm
HEeBO3MOXHOCTH). [pMBECTM NPYMEpPbI PACYETOB.
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27 | MNpeamMeT XUMMYECKOW KUHETUKM U LenuM ee udydeHusi. CKOpOCTb XMMUYECKOW peakumu 7
(cpegHsis M UCTUHHAZA). 3akoH OEeNCTBYHOLUMX MacC — OCHOBHOW MOCTynaT XMMWUYECKOW
KMHETUKN. PUBNYECKMIN CMbICIT KOHCTAHTbI CKOPOCTM.

28 | BnvaHne TemnepaTypbl Ha CKOpPOCTb Xxumudeckon peakumn. [Mpasuno BaHTt-Modda. 7
YpaBHeHue AppeHuyca. QHeprusa aktnsauumn. E€ dpusmuecknii cmbicn. Cnocobbl akTuBaumm
MOJEKY.

29 | KoHcTaHTa paBHOBeCUMS Xumudeckon peakumum. Eé wumsundeckmii cmbicn. 3aBucumoctb | 6,7
KOHCTaHTbl paBHOBecusi OT TemnepaTtypbl. CBA3b KOHCTaHTbl PAaBHOBECUS C U3MEHEHUEM
cBobogHom aHeprun 'mboca. PacyéTsl.

30 | floMOreHHble W© TreTeporeHHble XUMUYECKMEe peakumu. BbipaxkeHua [nsi KOHCTaHTbI 7,9
paBHOBeECUS.

31 | MNpuHuun Ne-Watenbe. BnusaHue nameHeHUss KOHUEHTpaUWW, AaBleHNs U TemnepaTypbl Ha 7
COBUI XMMMYecKoro paBHoBecusi. Mprmepbl.

32 | PactBopbl. Buabl pacteBopoB. XXugkve pacTeopbl. [polecc pacTBOpeHUsl ¢ TOYKM 3peHust | 5, 8
TepmoguHamuki. BogHble 1 HeBoOHbIe pacTBOpbI.

33 | KonnuratuBHble CBOWCTBa pPacTBOPOB HESNEKTPOSIMTOB M SMEKTPONMTOB  (AaBneHve 8
HacblLLIEHHOro Napa Haj pacTBOPOM, OCMOTUYECKOE OaBfieHMe, MOHWKEHWE TemnepaTypsbl
3aMep3aHusi U NoBbILEHVE TemMnepaTypbl KUMEeHUsl pacTBOPOB).

34 | KonnyecTBeHHast XapakTepucTMka cocTaBa pacTBopa — KOHUeHTpauus. Pusmyeckuii 8
cMbicn. Bugbl koHUeHTpauun. Bzaumocssasb mexay Humu. O6nactv ncnonb3oBaHus.
35 | CnaGble anekTponutbl. CTeneHb Auccoumauun (a) U KOHcTaHTa auccoumaunn Kaee. — 8

xapaktepuctmku cnaboro anektponuta. Pacyer o M Kgee U3 M3mMepeHun
anekTponpoBogHOCTU. X don3nyecknii CMbich.

36 | Kucnotbl, conu, OCHOBaHUS C TOYKM 3PEHUSI TEOPUM IMEKTPONMUTUYECKON Auccoumaumu. | 8,9
O6wwe cBoncTBa. YpaBHEHWUs guccoumaunm B BOOHbIX pacTBOpax.

37 | NoHHoe npousseneHve Boabl. Ero dwmsmyeckun cmbicn. BogopogHein nokasatens pH. U 9
rMapokcunbHbl nokasatens pOH. Pacyer pH  ans 3NEKTPONUTOB Pas3fU4HON
cummeTpun. Mpumepsl

38 | CunbHble anekTponutbl. [MoHATME 06 akTMBHOCTM pacTBopa anekTponuTa. dusmyeckun 8
CMbICn KoapduumeHTa akTuBHOCTU. [NprMepbl pacyeTa akTMBHOCTH

39 | mgponmns. CTeneHb W KOHCTaHTa rugponusa. BrnusHne pasnuuHbiX akTopoB Ha 9
paBHOBecue npouecca rugponusa. lNMpumepsl.

40 | leTeporeHHble paBHOBECUS B pacTBopax 3anekTponutoB. [NpounsBeaeHne pacTBOPMMOCTMU. 9
Pac4yéT KOHLUEeHTpauWi MOHOB B HACbILEHHbIX pacTBOpax ManopacTBOPUMbIX 3NeKTPOnMToB

41 | OnpegeneHve  OKUCIUTENbHO-BOCCTAHOBUTENBHON  peakuun.  Turnbl  OKUCIUTESLHO- 10
BOCCTAHOBUTENbHbIX peakunin. CpaBHEHNE NOHATUI "CTeneHb OKUCneHms" 1 "BaneHTHOCTL".

42 | OCHOBHbIE OKMUCIIUTENN U BOCCTaHOBUTENW. MNpuMepbl peakuui ¢ UX y4acTUEM. 10

43 | [encTBme KMCNOT 1 wenodyen Ha metannbl. OCHOBHblE 0COOEHHOCTH 10

44 | MeTo4 NEKTPOHHO-WMOHHLIX Monypeakunn. [lpaBuna ypaBHMBaHUSA  OKUCIUTENLHO- 10

BOCCTaHOBMUTENbHON peakuun B pacteope. Mpumepsl

45 | MexaHn3M BO3HMKHOBEHMS [OBOWHOrO 3MEKTPMYECKOro Crosi U CKayka noTeHuuana Ha 11
rpaHuue pasgena mMeTans-pacTBOp 3rekTponuTa. PaBHOBECHbLIN 3MEKTPOAHbIM NOTEHUMarn.
YpaBHeHue HepHcTa. AHanns ypaBHeHus.

46 | OnekTpoOBwKyllas cuna rafnbBaHUYEeCKOro 3anemMeHTa u paboTa ranbBaHWYECKOro 11
anemeHTa. Pacuét 31C.

47 | CtaHgapTHbIV BoAopOAHbIN anekTpod. BoaopoaHas wikana noTeHumarnos. 11

48 | Onektpogbl | poma (ycrnoBHoe o603HavyeHWe, paBHOBECHas aneKkTpogHas peakuus, 11
Bblpa)keHne ans noteHumana). Npumepsl.

49 | Pag cCcTaHOapTHbIX 9SMEKTPOAHbLIX MOTEHLManoB. JKCNepuMeHTanbHoe onpeaerneHve 11
CTaHOapTHOro noteHumana. Micnonb3oBaHWe CTaH4apPTHbBIX SNEKTPOOHbIX NOTeHUManos ang
onpegesnieHns HanpasieHUs XMMUYECKUX N ANEKTPOXUMUNYECKMX npoueccos. MNMpumepsit.

50 | Koppo3uss meTannoB. Bugbl Koppo3uun. JInekTpoxmmuyeckas Kopposus. Xumuyeckas 12
Koppo3sus. Npumepsbl.

51 | MeTogpl 3awmThl OT KOPpPO3uu. MNpumepsi. 12

52 | OnekTponua pacnnaBoB WM BOAHbIX PACTBOPOB 3MEKTPONMTOB. MHepTHble M akTuBHblE 12
3neKkTpodbl. 3aKOHbI 3MeKTponuaa.

53 | AkkymynaTopbl. KUCNOTHbIE U WenoYHble. JINTun-noHHble. MNpuHumn paboTel. MpumeHeHne 12
Ha npakTuke.

54 | MNpakTuyeckoe MNPUMEHEHUE  3NeKTponu3a.  JNEeKTPoNMTUYeckoe  paduHUpoBaHue 12
MeTannoB., rafibBaHoNIacTuka, aNekTpoxXnuMmyeckas nonvpoBka u ap.
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10.2.2. BapuaHT TUNoBbIX 3agay, pa3paboTaHHbIX B COOTBETCTBUM C YCTAaHOBIIEHHbLIMU 3TanaMmu
¢hopMmupoBaHmNA KOMNEeTeHLUN

Ne Ycnosus TUNOBLIX 3agad
. OtBeT

n/n (3apay, KencoB)

1 | Tema 1. OnemMeHT HaxoanTCs B | STOT ANeMEHT C NOpsSAKOBbIM HOMEPOM 33 — MbiLbsK AS.
YeTBEPTOM nepuoge, VA | 33As = 1s522s522pb3s23p®3d104s24p® = [18Ar]3d104s24p3. Ecnm atom
rpynne. OnpepenuTe | HeWTpaneH, TO CyMMa BEPXHUX MHOEKCOB (YMCMO 3NEKTPOHOB Ha
NopsiAKOBbIA HOMEpP 3MNeMeHTa | 3HepreTM4eckoM noAypOBHE) paBHa  MOPSIAKOBOMY  HOMepy
W COCTaBbTE  3MEKTPOHHYI | anemMeHTa: Z = 2+2+6+2+6+10+2+3 = 33 (33AS).
dopmyny ero atoma. K kakomy | o Tvny nocnegHero 3anofHAEMOro SMeKTPOHHOro MOAYPOBHSA —
CEMENCTBY  ONEMEHTOB  OH | 3TO p-3MeMeHT. ONEeKTPOHHble aHanorm — Bce anemeHTbl VA
oTHocuTca?  Hasoeute ero | rpynnsl: N, P, Sh, Bi
9MNEKTPOHHbIE aHanoru.

2 | Tema 2. [okaxwute, 4to ans | Heobxoammo 3anncaTtb 3NEKTPOHHbIE KOHUIYPaLIMN SNIEMEHTOB
3I1eMEHTOB 1A rpynnbl | 4aHHOW NOArpynnbl:
nepuoanyeckm noBTopsaeTCcs 4. Be ....2s2
3NEKTPOHHaA  KoHdurypaums 12. Mg ....3s?

BaneHTHbIX YPOBHEWN. 20. Ca ....4s?
38. Sr ...5s2
56. Ba ...6s?
88. Ra ...7s?

3 | Tema 3. Ob6bsAcCHUTE CTpOEHMEe B obpasoBaHun monekyrbi NHsz y4acTBYOT OOUH aToMm
MOIEeKyrbl aMMMaka Ha OCHOBE | a30Ta C 3NEeKTPOHHOW KoHdurypaumen 1s22s?2p® u Tpu atoma
MeToAa BaneHTHbIX CBA3EN BOAOpPOAA C KOHMUrypaumen anekTpoHHoro ypoBHs 1sl. AHanus

3MNEKTPOHHO-

s rpadpmnyeckmnx
dopmyn, Ha
nepsbIi

P (>0 B3rnsag,

p ()

p () Dﬁ[ CBUAETeNbCTBY

0 2p Sp§ru6p. o e 06

1 | | - OTCYTCTBUM

2s HeobxoaumocTH B
S ° rmbpugunsaumm:  Tpu

HecnapeHHbIX
1s |:|j [D 3MleKTpoHa B aTome
——— —— a3oTa 7 Tpu

2H HecnapeHHbIX
3MeKTpoHa y Tpex aToMoB Bogopoaa obecnednsatoT obpasoBaHue
Tpex o-ces3en. OgHako B 9TOM Cryyae BarieHTHbIN yron OOShKeH
Obin ObITb 90°,
MOCKONbKy p-opbutanu,
0o 008" npu y4acTum KOTOPbIX

H8NSH 5+ N—n3" npoucxogur
H H \ 5+ obpasoBaHue cBA3el
H HanpaeIieHbl MO OCAM
KoopavHaT. TeM He MeHee, B MOJeKyne aMMuaka BareHTHbIA yron
630K TETPASAPUYECKOMY U COCTaBnseT 107,3°.

MeHblWNA BaneHTHbIA Yron B MONekyne ammuaka no
cpaBHeHuto ¢ Monekynon CHa4 npu Tom e sp® Tune rubpuamsaumm
00BbACHAETCS HanuumMem ©Oonee CUIbHOrO OTTasNIKMBaHWUS MeXay
rmbpuaHon opbuTanblo ¢ HENnoAenéHHOW JNIEKTPOHHOW Napon U
TpemMsi ocTanbHbiMW. B pesynbTaTe Takoro oOTTasrKMBaHWS
MOSieKyna  amMuMaka UMMeeT  nupamuganbHoe  CTpOeHue
(TpeyronbHas nupamuga) wW  SABMASETCS  NONsipHOW.  Takke
KOBaneHTHbIMW MOMSIPHBIMU SABMSIOTCA B MOfEeKyne oAuHapHble
cBsa3m N-H.

4 | Tema 4. T[llpu nponyckaHum Peakuma wmexgy OpomHOM BOAOM W CEPOBOAOPOAOM
cepoBogopofa Yepes BPOMHYI0 | MpoTeKaeT cornacHo ypaBHeHuo: HaS + Bro= 2HBr + S|
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Bogy obbemom 50 mn Bbinan Hangem TeopeTudeckn BO3MOXHbIM Bbixoq cepbl: 0,189 r
ocagok cepbl maccon 0,189 r. | Bbligenuewenca coctaensetr 90%, torga x r coctaBut 100%.
OnpegenuTte MOJSIPHYIO _0,189-100% _
koHLeHTpaumio  Gpoma B | OTCHA M(S)meop. = T o0% 0.21r.
pacTsope 6pOMHOI BOJJ,gb(;,o/eCJ'II/I KonnuyectBo BellecTBa cepbl, KoTopas OoimkHa 6Obina
BBIXOA CEpbI COCTaBUI o BblAENUTLCS NPW NOMHOM NpoTekaHun peakuuun: v =m/M = 0,21/32
=0,00656 (Mornb).
Mo ypaBHeHWO peakumm ans nonydeHuss 1 monb S
Tpebyetcsa 1 monb Brz, cnegoBatensHo anga nonyyenns 0,00656
monsa S Tpebyetca 0,00656 mons Bro.
Ucnonb3ysa BblpaxeHne Cu = % paccynTbiBaem
MOJISIPHYIO KOHLeHTpauuto 6pomMHon Bogbl Cu = % =0,1312
(monb/n).
Oteet: Cu =0,1312 monb/n.
5 | Tema 5. PaccuutanTte H2S(r.) + 1202 = H20(k.) + SO2(r.)
N3MeHeHne SHTanbNun B | CornacHo 3akoHy llecca,
peakumy ropeHisa AHO = (AH? . (H20(x.)) + AH? . (SOfr.
cepoBogopoaa Ha2S(r.)+ 1%0: oei.0aaé, 298 ( f, 298( () f, 298( ("))
= HO(k) + SOr), ecnm | —(AHD - (HzS(r.)) + 1% AHD o (02)(r) =
N3BECTHO, yTO TENMOTbI ’ ’
- (_ _ —(_ _ 1 . - _
06pasoBaHms (AHO ) = (-286,0 — 297,0) — (20,17 — 172 -0) 562, 8 (kOx) .
f,298 7 | OTcloga TEPMOXMMUYECKOE ypaBHEHWE peakumm OyaeT MMeTb BUA:
Bewects Ana H2S(r.), H20(x.) H2S(r.)+ 1%02 = H0(k.) + SOur.); AHY, ... =
" SOa(r.) paBHbI (r.) (x.) (r) oei.0aae, 298
COOTBETCTBEHHO -20,17 | —562,8 k[Ix < 0, peakumns sK3oTepMuyeckas
kIx/Monb, —286,0 KOx/Morb, OtBer: AHY joie sog = —562,8 KIX.
-297,0 xx/monb. 3anuwuTte R
TEPMOXUMUYECKOE YpaBHEHME
peakumn. Onpegenute TN
peakumm: 3K30- unu
3HOOTEpPMUYECKaSs.
6 | Tema 6. PaccuuTanTte H2S(r.) + 1402 = H20(k.) + SO2(r.)
NU3MeHeHne cBobogHom | CornacHo 3akoHy 'ecca,
aHeprun [mnbbca B peakumu AGO. . ... = (AG® HoO (k. + AGY
ropexus cepoBofopoaa oei.0aae, 298 ( f, 298 ( () f, 298
HeS(r.)+ 1202 = HO0k.) + | (SOx()) - (AG? o (H2S(r) + 1% AG? 0 02)(1)) =
SO2(r.), ecnm un3BECTHO, 4TO ' '
M3MEHEHWS] cBOBOHOW =(-237,24 - 300,2) — (33,8 — 172 :0) = -503, 67 (kKOx)
0 _
SHGCI;)(I;VIVI 'mbcca obpasoBaHus OTclona AGﬁé‘l.aéaé, — -503,67 kx < 0, peakuus
(A f, 208) BellecTs AN moxeT npoTekaTb CaMONPOM3BOSIbHO B MPSIMOM HanpasreHnu.
. 0 _
H2S(r), H20(x.) un  SO2r.) Otet: AGG,, sase. 208 = ~503,67 KIbx.
paBHbl COOTBETCTBEHHO —33,8
kOx/monb, —237,24 kOx/Monb,
-300,2 kx/monb. Onpegenvte
BO3MOXHOCTb
CaMOoMpOM3BOSIEHOMO
NpoTeKaHUs OaHHOW peakuun
Nnpv CTaHOAPTHbLIX YCIOBUSIX.

7 | Tema 7. Bbluncnutb | MNockonbKy HET AaHHbIX O KOHLEHTPaLMM NPoAyKTa nepes Havyanom
HayanbHble KOHLIEHTpaLUMKN | peakuun, TO MOXHO CcUMTaTb, YTO €ro UCXOAHAasi KOHLUEeHTpauus
MOJEKYNSIPHOrO xriopa n | paBHa 0 monb/n.
okcuga yrnepopga (ll), a Takke
KOHCTaHTy paBHOBecusi, ecnu BELLECTBO C AC [...]
paBHOBECHbIE  KOHLEeHTpaLun: coO [..]J+AC | 15 0,3
[Clz] = 0,3 monb/m; [CO] = 0,2 Cl [.]J+AC | 15| 02
monb/n; [COCI2] = 1,5 monb/n. COCl, 0,0 1,5 1,5

CO + Cl2 < COCla.
KoHLeHTpaLmsa npopearnpoBaBLUMX BELECTB AN JAHHOW peakumm
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paBHa paBHOBecHoW koHueHTpauun [COCI2], cnepoBaTenkbHO,
ncxoaHble KoHueHTpauum (monb/n) pasHbl: [COJuex = 0,2 + 1,5 =
1,7; [Cl2Juex = 0,3 + 1,5 = 1,8.

[COCIZ] 1,5
= = =25.
2] 0,3:0,2

K =
[COJ[CI

OTBerT: 25.

Tema 8. Ckonbko no macce
HYXXHO B35iTb €4KOro Kanum wu
BOAbl, YTOObI NPUroTOBUTL 75 N
12%-Horo pacTBopa c
nnotHocteto = 1,1 r/mn.
Onpepgenute €ero MONSAPHYIO
KOHLEHTpaumio.

Ona Toro u4tobbl paccuutatb Maccy pacTBOPEHHOro
BellecTBa HeobxoAMMoO onpefenutb Maccy pacTBopa 4epes3 ero
NAOTHOCTb N 06beM, yunTbiBasg HEOOXOAMMOCTb NepeBoda eanHuy
obbemMa ©3 nUTPOB B MWNNWAWUTPbI, MOCKOMNbKY 3HA4YeHune
NAOTHOCTW AaHOo B I/MJT:

Mp-pa =P * Vppa = 75-10% - 1,1 = 82,5-103 (r).
M3 copmynbl Ons pacyeta MaccoBOW [JONW PacTBOPEHHOrO

M ereas-aa

BelllecTBa B pacTBope w = - 100% BbIPa3MM Mpacme.e-sa,:

d-da
100% 100%

m(HZO) = mp-pa = mpacms,s-sa = 82,5103 - 9,9103 = 72,6103 (F) = 72,6

(kr)
6) [Ons

=9,9103 (r) = 9,9 (kr)

Mpacme.e-ea =

pacyeTa MOJ'IFIpHOVI KOHUEHTpauunmn ncnonb3yem

BblpaxeHue: Cu =

1 BENNYUHY MonspHon maccel M(KOH) =

56 r/monb.
9900
56-75

Omeem: m(KOH) = 9,9 kr; m(H.0) = 72,6 kr; Cu = 2,36

MOIb/n

= 2,36 (monb/n)

M

Tema 9. Hanucatb ypaBHeHus
rmaponuaa, KayeCTBEHHO
onpegenuts pH pacTteopa wu
onpegenuTb TUN rMAPONu3a Ha
npumepe conewn ZnClz, K2SOz u
Cr2Ss.

Mmaponua MHOro3apsgHbIX KaTUOHOB NPU CTaHAAPTHBIX YCNOBUSIX
npoTekaeT TONbKO Mo | cTyneHu:
Zn”" + H0 < ZnOH' + H'
UN1 B MONEKYNSIPHOM BuAe:
ZnClz2 + H20 < ZnOHCI + HCI.
Tun rmaponunsa aHMOHHbINA, o6paTuUMbIN, pH<7.

Takke no | CTyneHn npu CrtaHO4apTHbIX YCIOBUAX MPOTEKaeT U
rmaponmn3 MHoro3apdagHbiX aHMOHOB!

SOZ + H20 < HSO, + OH
Mnn B MOJNEKYINAPHOM BUAE:

K2S0s3 + H20 < KHSO3 + KOH.
Tun rmaponunsa KaTUOHHLIN, obpaTumbl, pH>7.

Ecnu conb ob6pasoBaHa aHuoHamu cnabonm netyden (uMnm
ManopacTBOpUMOW) KWCMOTbl M crnaboro ManopacTBOPUMOro
OCHOBaHWsi, TO peakuus ugeT HeobpaTMMO [0 KOHUA —3TO
CMNOXHbIW CTyneHyaThbln npouecc. 3anuweM B yNpoLwEeHHON dopme
B MOMEKyNApHOM BUAE:

Cr2Ss + 6H20 = 2Cr(OH)sd + 3H.ST
U NOHHOM BUAe:

Cr’ + 3HOH = Cr(OH)a! + 3H",] x2
S” + 2HOH = H,S™T + 20H, x3
cymMmmapHo: 2Cr°" + 3S°+12HOH =2Cr(OH)s+ 3H2ST +6H +60H,

cokpatum:  2Cr°" + 3S% + 6HOH = 2Cr(OH)s! + 3HS™.

Tun rmagponusa KaTMOHHO-AHUOHHLINA, HEObpPaTUMBbIA, B3aUMHO
yCUNMBaIoLLMIACS. Ons onpegeneHus pH HeobxoauMBblI
OOMONTHUTENbHbIE AaHHbIE.

10

Tema 10. CocTtaBbTe WOHHO-

a) Nal + H2SO4(koHU,.) — |2 + SO2 + Na2SO4 + H20
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ONEeKTPOHHbIEe CXeMbl
crenylouImx 0.8.p.:

a) Nal + H2SOa(koHU.) — |2 +
SO2 + Naz2S04 + H20

6) K2Cr207 + NaCl + H2SO4 —
Clz + Crz(SO4)s + Kz2SOs4 +
Na2S04 + H20

21 -2e > 10 1

S04 +4H* +2e — SO +2H0] 1
|

SO042 +4H*+ 217 — 1%+ SO° + 2H.0

2Nal + 2H2S0a4(koHU.) — 2 + SO2 + Na2S04 + 2H20

6) K2Cr207 + NaCl + H2SO4 — Clz2 + Cr2(SO04)3 + K2SO4 + Na2S04 +
H20

2CIT -2e —CI% 3
Cr207% + 14H* +6e — 2Cr3+ 7H20 |1
6CI + Cr.072 +14H* =3CI% + 2Cr3+ 7H20

K2Cr207 + 6NaCl + 7H2S04 — 3Cl2 + Crz(S0a)3 + K2SO4 +
3Na2S04 + 7H20

11

Tema 11. Paccuutate 3C
CTaHOapHOro MeaHo-LMHKOBOIO
ranbBaHWYecKoro  arieMeHTa.
CocTtaBuTb cxemy
ranbBaHU4YECKOro  anemeHTa,
HanucaTb ypaBHEHUST peakuui,
npoTekawwWmx Ha kaToge w
aHoge n cyMmapHoe
ypaBHEHUe 3TUX NPOLIECCOB.

3,£IC 9TOro rajibBaHNM4eCKoro afnieMeHTa pacC4nTbiBa€TCA Kak

& = (p00u2+/cU — (po zn2+;zn = 0,34 — (—0,76) =1,1B,
a peakuua, npoTtekawuwaa B 3TOM raribBaHM4eCKOM 3JiEMEHTE,
3anncbiBaeTcA:

Ha aHoge: Zn® — 2e- =7Zn%* 1

Ha katoge: Cu?*+2e = Cu° 1

cymmapHasa: Zn° + Cu?* = Zn?* + Cu®.

Cxema ranbBaHWYECKOro 3NnemMeHTa MOXeT ObiTb cocTaBneHa

cnepywowmnm obpasom:

BE

(-) A: Zn°| Zn2*|| Cu?*| CuC K (+)

10.3. MeToan4yeckue matepuansbl,
onpegensowue npoueaypbl OLeHUBaHUA 3HAHUW, YyMeHUN, BNageHu (HaBbIKOB U (unu)
NPaKTU4YeCKOro onbiTa AeATEeNIbHOCTU), XapaKTepu3yLWuX 3Tanbl POopMUPOBaHUS KOMNETEHL NN

10.3.1.

aKageMun4ecKkon 3a4o/mMKeHHOCTHU

Ycnoeusi ponycka o6Gyualowerocs

K cpApavye JK3aMeHa WU nNopsaaoK nukBunaauuum

MonoxeHne O NpoBeOEeHWM TEKYLLEro KOHTPOMsl YCNeBaemMoCTW M MPOMEXYTOYHOW aTTectauun
obyuvatomxcs

10.3.2. dopma npoBeaeHUA NPOMEKYTOYHOWN aTTecTauum no AUCLMNInHe

YCTHaa | X

NMMCbMeHHasn

nHasa*

KOMMNbOTEPHOE TECTUPOBAHNE

10.3.3. OcoGeHHOCTU NpoBeAeHUA IK3aMeHa

Bo3amoxHOCTb  nonb3oBaTbca  [lepnogmyeckon  Tabnuuen  anemeHtoB  [.M.MeHaoeneesa,
CMpaBOYHbIMK TabnuuamuM pacTBOPUMOCTM, KOHCTAHT Auccoumaumu cnabblXx SMnekTpPonuToB,
Npou3BeOeHUn pacTBOPUMOCTM, CTaHOAPTHbIX SMNEKTPOAHbIX MNOTeHuuanoB, CTaHAApPTHbIX

TEPMOANHAMUYECKNX BEMNUYMH, KanbKyrnsaTOPOM;
Bpems Ha noAroToBKy oTBeTa Ha ak3aMmeHe 45 MUHYT.
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