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1. BBEOEHME K PABOYEN NMPOrPAMME OAUCLUMIINHbI

1.1. MecTo npenogaBaeMomn AUCLUNIMHbI B CTPYKType obpa3oBaTenbHOM NporpaMmmsbl

basoBas IZl Obna3atenbHas I:l [lononHuTensHo

Bnok 1: ABNAeTCA PakynbTaTuBOM

BapuatusHasg I:l Mo BbIGOPY I:l

1.2. Uenb gncumnnuHsbl
CdopmupoBaTb KomneTeHumn obyuvarowierocs B 0ob6nactu TeopeTUYecKMX OCHOB XUMWW, CBOWCTB
OCHOBHBbIX KIacCOB HEOPraHNYeCKNX BELLECTB, 3aKOHOMEPHOCTEN BaXXHENLLNX NPOLIECCOB B XUMUYECKNX
cucTtemMax u, Kpome Toro, (oopMmMpoBaHMe N pasBUTUE Y CTYOEHTOB LIENIOCTHOMO €CTECTBEHHOHAY4YHOro
MWPOBO33PEHMUS.
1.3. 3apgauu AMcUUNNUHBbI
e /3yyeHne TeopeTUYECKMX OCHOB HEOPraHN4eCKON XMMun (COCTaB, CTPOEHME N XMMUYECKMe CBOMCTBA
MPOCTbIX OCHOBHbIX BELIECTB U XMMUYECKNX COEAMHEHWIN, CBA3b CTPOEHUS BeLlecTBa C YCrOBUSMU
NPOTEKaHNS XMMUYECKMX NPOLLECCOB. 3aKOHOMEPHOCTU NPOTEKaHNA XUMUYECKUX MPOLECCOB, TEopUs
pacTBOPOB, OKUCMNTENbHO-BOCCTAaHOBUTESbHbBIE MPEBPALLEHNS).
o OBnapgeHve pyHOamMeHTanbHbIMM NPUHLMNAMN 1 MeTOA4aMUN PeLLeHNs Hay4YHO-TEXHUYECKMX 3aday
e dopmMMpOBaHME HaBbLIKOB MO MPUMEHEHMWIO TEOPETUYECKUX 3HaHWW ONng oObsACHeHWs pe3ynbTaToB
XUMUYECKMX SKCNEPNMEHTOB.
o ®dopmupoBaHue y CTyAEeHTOB €CTECTBEHHOHAaYYHON KapTUHbI MUpa.
¢  OsHakomneHue CTyAEeHTOB C UCTOPUEN U FTIOTMKON Pa3BUTUS XMMUM U OCHOBHBIX €€ OTKPbITUN.

1.4. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06Y4YeHUs N0 AUCLMINIIMHE, COOTHECEHHbIX C
nraHUpyeMbiMU pe3yribTaTaMyU OCBOeHUA obpa3oBaTesibHOW NporpamMmmbl

Kop,
OTan dopmmnpoBaHus
KOMMneTeHLMn $PopmMynmpoBka KomneTeHuun
OlK- 2 CnocobHoCcTb AeMOHCTpUpoBaTh 6a3oBbie 3HaHUS B 1

obnactu €CTeCTBEHHOHay4HbIX AUCUMNIINH, TOTOBHOCTb
BbIABNATb €CTECTBEHHOHAY4YHYHO CYLLUHOCTb np06r|eM,
BO3HUKaKOLWKMX B Xo4e HpO(beCCMOHaﬂbHOVI OEeATENIbHOCTH;
NPUMEHATb Ad UX pa3pelleHnAa OCHOBHbIE 3aKOHbI
€CTeCTBO3HaHNA, MeTobl MaTeEMaTU4ECKOro aHanunaa u
mMoaennmpoBaHusA, TeopeTn4ecKkoro n sKCnepmMmeHTasnibHoro
ncenenoBaHusa

MnaHupyemble pe3ynbTaTbl 06yYeHUs

3HaTb:

1) APUHLMNBI UCMONB30BaHUA NPUPOAHBIX PECYPCOB, SHEPTMN N MaTepmnanos, OCHOBHbIE 3aKOHOMEPHOCTM
XUMUYECKMX NpeBpaLLeHnii, Kak hopmM ABMXKEHUA MaTepuu;

2) TeopeTnyeckne OCHOBblI XMMUYECKNX NMPOLECCOB;

3) cBoNCTBa U MPUMEHEHNE B OTPACM OCHOBHbIX KOHCTPYKLMOHHBLIX MaTepunanos;

4) CYLHOCTb OCHOBHbIX XMMUYECKNX U (PU3NKO-XMMNYECKNX MPOLIECCOB, UCMOMNb3YEeMbIX B Pa3fMyHbIX
ycTpouicTeax, npubopax, MHaukaTtopax u T.n.;

5) umeTb NnpeAcTaBneHMs 0 HOBEMLLUX AOCTUXKEHUAX B 06N1aCTN XMMUYECKON HayKW.

YmeTb:

1) pewatb 3aa4um M3 pa3nuyHbIx 0bnacten Xumuu;

2) NCNonb30BaTh OCHOBHbIE 3AKOHbI €CTECTBEHHOHAYYHbIX OUCLMMNITMH B MPOEKTUPOBAHUN U3OENNA N
TEXHOMOrMYECKNX NPOLIECCOB MALLMHOCTPOEHUS

Bnapets:

1) OCHOBHLIMM METOAAMN COCTABMNEHNST YPABHEHU XMMUYECKMX MPOLLECCOB, pacyéTa aHanUTUYECKNx
KOHLIeHTpauuim;

2) OCHOBHbIMW MEeTOAaMN TEOPETUYECKOrO N IKCNEPUMEHTANBHOIO NCCNEeA0BaHUA XUMUYECKUX SBIEHUN.

POa 13.03.01 Xumwus CrtpaHuua 3 3 15



1.5. AncumMnnuHbl (NPaKTUKK) obpa3oBaTenbHON NporpaMmmbl, B KOTOPbIX ObINIO HAYaTo

chopMupoBaHue KoMneTeHUMN, yKkasdaHHbIX B n.1.4:

Oucunnnuna 6a3|/|pyeTc;| Ha KoOMnNeTeHUndXx, C(bOpMMpOBaHHbIX Ha npegbiayuiem ypoBHe

obpasoBaHus.

2. COOEPXAHUE ANCLUUNMNUHDI

HaumeHoBaHue u cogepxaHue
y4eBHbIX Moayneit, TeM 1 hopM KOHTpOIsi

Ob6bem (4achbl)

o4yHoe
0obyyeHune
OYHO-
3a04Hoe
obvyeHue
3a04HOE
0obyyeHune

YyebHbin Mmoaynb 1. CTpoeHue BewecTBa

Tema 1. CtpoeHue BewecTtBa. OCHOBHble CBeOeHMS O CTPOeHun aTtoma (B
peTtpocnekTuBe). KBaHTOBO-mexaHu4deckass mogens atoma. [lpuHumn MuHMMyma
aHeprumn. lMpuHuyun Maynu. lMNpasuno XyHaa. [MpaBuno KneukoBckoro. [lopsgok
3aN0IHEHNS SNEKTPOHHbBIX YPOBHEMN.

Tema 2. [lepuogmyeckmm 3akOH W nepuoauMyeckas cucTtema OSMneMeHTOB
O.N.Menpeneeea. BaneHTHble 3MeKTPOHbl. 3anoNHAEMOCTb BaneHTHbIX YPOBHEW.
ONEKTPOHHbIE aHanorn. JHeprusi cpoacTBa K 3MEKTPOHY U 3HEPrus MoHM3auuu.
ATOMHbIE W WOHHblE paguycbl. MeTannuyeckne n HeMeTannuyeckne CBOWCTBA
3M1EMEHTOB. OTHOocuTenbHas 3NeKTPOoOTPULLATENBHOCTD no MonuHry.
Mepvoanyeckoe N3MeHeHune KMCINOTHO-OCHOBHbIX n OKUCNUTESbHO-
BOCCT@HOBUTESbHbIX COEAVHEHWIA OOHOTUMHBLIX COEQUHEHUN

Tema 3. Xumudeckass CBSI3b W cTpoeHne Monekyn. OCHOBHble Buabl U
XapaKTEPUCTUKN XUMMUYECKOW CBS3M (KOBameHTHasl, MOHHasd, MeTannudeckasi) u
MEXMONEKYMNAPHbIX  B3aMMOAEWCTBUA.  JHepreTudeckMe U1 reomeTpudeckue
XapakTepuctukn  cBsa3n. KoBaneHTHas CBA3b WM MexaHu3Mbl €€ obpasoBaHus.
MonspHocTb cBA3W. MeTton BamneHTHbIX cBs3en. [unbpuamsaums opbutanen u
reomeTpusi MONneKkyrn.

Tema 4. ®usmyeckne u xumudeckne sBReHUs. Xumusa kak Hayka. OCHOBHble
CTEXMOMETPUYECKME 3aKOHbl XMMUKN (COXPaHEHWs MacCbl U 3HEPrun, MOCTOAHCTBA
CoCTaBa, KpaTHbIX OTHOLIEHUW, OOBEMHbIX OTHOLIEHWW, ABOragpo, 3KBMBANEHTOB)
OcCHOBHble Kraccbl HEOpraHW4ecknx COeAMHEHWUN (OKCWAbI, KWUCIOTbl, OCHOBaHWS,
amdgonuthbl, conun). HomeHknaTtypa. OCHOBHblE CBOWCTBA.

16

Tekywmn koHTponb 1. [poBepoyHas paboTa

2

Y4yeOHbIN mMoAayIib 2. OCHOBHbIe 3adKOHOMEPHOCTU NPOTEKaHUA XUMNYEeCKUX npou

€CCOB

Tema 5. O6Lme 3aKOHOMEPHOCTU XMMUYECKUX MpoLeccoB. MNOHATUE O XUMUYECKOWN
TepmoguHamuke. TepMogmHammnyeckne napameTpbl. CocTosiHMe cucTembl. PyHKLUM
COCTOSIHUSA CUCTEMbI. BHYTpeHHsAs1 aHeprusi. 3akoH coxpaHeHusi aHepruun. [MepBoe
Hayano TtepmoauHamukn. [loHATMe o6 3HTanbnuu. [loHATME O TEPMOXUMUM.
TennoBon ahdeKT XMMMYECKON peakumnn. TepMmoxummyeckme pacyétbl. 3akoH ecca
1 crneacTBue 13 Hero.

Tema 6. OHTponusa. M3obapHo-usotepmmyeckuin noteHuuwan, CeobogHas sHeprus
'M66ca. HanpaBneHHOCTb XMMUMYECKMX MpoueccoB. PacyéTbl  BO3MOXHOCTU
CaMOonNpour3BObLHOIro NPOTEKaHNs Npouecca.

Tema 7. Xumundyeckass knHeTuka. ['eTeporeHHble U roMoreHHble cuctembl.CKOpoCTb
FOMOreHHbIX peakuni. 3akoH gencTByowmx macc. KOHCTaHTa CKOPOCTU XMMUYECKON
peakumm. 3aBMCMMOCTb CKOPOCTM OT TemnepaTtypsl. [Npasuno BaHT-Iodda. SHeprus
aktMBaumu. YpaBHeHue AppeHuyca. [loHsTne 00 akTMBMPOBAHHOM KOMMIIEKCE
MoHsATMe o nepexoAHOM cocTosHuK. KaTanus. Xumnyeckoe pasHoBecue. KoHcTaHTa
paBHoBecus. CMmeLleHne xnuMmmyeckoro pasHosecus. MpuHumn Jle WaTense

11

Tema 8. PactBopbl. BogHble pactBopbl. Crnocobbl BblpaXeHUst KOHLUEeHTpaLui
pacTBOpOB (MonsipHasi, HopMarnbHas, MaccoBasi 4ONSA PaCTBOPEHHONO BeLLECTBA) U
B3aMMOCBSI3b Mexay HUmMW. Teopusi anekTponutudeckon amccoumauummn. Crnabble u
cunbHble anekTponuTbl. CTyneHuyatas aguccoumaumsi. CTeneHb WM KOHCTaHTa
anccoumaumun. [iuccoumaumsi KUCNOT, COMeEN N OCHOBaAHWUM B BOOHbBIX pacTBOpaXx.

Tema 9. PaBHOBecKS B pacTBOpax anekTponutos. VIoHHoe npounssedeHue soabl. pH
n pOH. TloHstTne 06 wHamkatopax. [waponus comen. Twunbl rMgponusa B
3aBMCMMOCTU OT npupogpl conu. NponssegeHne pacTBOPUMOCTMN.

14

TeKyWwnn KOHTPOnb 2. TecTMpoBaHue.

Yyeb6HbI Mogynb 3.0KNCNUTENBLHO-BOCCTAHOBUTENbHbLIE NPOLECChI
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O6bem (4achl)

HanmeHoBaHwve 1 cogepxanue oS.85 g8
y4yeBHbIX Moayneit, TeM 1 oOpM KOHTpOns g 0| g 8 30
°og|°s8g &
o ®g ®o0
Tema 10. OkucneHvne n BocctaHoBneHune. OkucnuTenu n BocctaHosutenu. Metogbl
cocTaBneHus ypaBHEHWN OKUCIINTENBbHO-BOCCTAaHOBUTENBHbIX peakuun 10
(3NEKTPOHHbIN N MOHHO-3NEKTPOHHLIN GanaHcbl). [JeicTBue KACNOT U Lenoyen Ha
MeTanmnbl.
Tema 11. OJnekTpoxMmmyeckme npouecchbl. ONEeKTpoAHbI noTeHuman. Psg
CTaHOapTHbIX ANEKTPOAHbIX NnoTeHLManos. ManbBaHn4Yeckun ANEeMeHT. 6
OneKkTpoaABMXKYLLAsa cuna ranbBaHmyeckoro anemeHTa. Pacyétel 9[C.
Tema 12. DnekTpoxuMmmuyeckme npoueccol B TexHuke. Kopposua metannos. Metoapl
3aWnUTbl OT KOPPO3UWN. AKKYMYNATOPbI. OnekTponus pacnnaBoB U BOAHbIX 8
pactBopoB. WHepTHble U1  aKTMBHble 9MNeKTpoabl. 3aKOHbl  3NEKTponuaa.
OneKkTponMTMYecKoe nonyvyeHne n pagmMHMpoBaHMe MeTansos.
Tekywmn KoHTpOnb 3. 3awmTa nabopaTopHbix pabot >
| 3auéT 2
BCEIO: | 108

3. TEMATUYECKUIN NNAH

3.1. llekunn
Homepa Ou4Hoe oby4eHne O4Ho-3a04HOEe 0byyeHne 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. MpakTuyeckne n ceMMHapcKue 3aHATUSA
He npenycmoTpeHo

3.3. JlabopaTopHbIe 3aHATUA

Howmepa OuHoe obyueHue OuHo-3a0\HOR 3aouHoe 06yueHmne
M3YMAGMBIX HaumeHoBaHve § oByueHne
Tem na60paTopr|x 3aHATUN Howmep Ob6bem Howmep O6bem Howmep O6bem
cemecTtpa (4achbl) cemecTpa (4achbl) cemecTpa (4achbl)
CTpoeHune atoma (3NeKTPOHHbIEe 1 1
dopMynbl 1 guarpaMmmei).
XvmMmnyeckasi CBA3b. 1 1
Knaccbl HeopraHnyeckmnx
coeavHennin. Okeuapl 1
4 _ 1 2
ocHoBaHusl. CBOWCTBA,
HOMeHKnaTypa
Kucnotbl. Conu. CBoncTtsa,
4 HomeHknaTypa. [paduyeckme 1 2
dopmynbl
PeweHve 3agay no popmynam.
4 OCHOBHbI€ 3aKOHbI U MOHATHS 1 2
XUMUKN. DKBUBANEHT
1-4 MpoBepoyHasa paboTa 1 2

PNa 13.03.01 Xumus

CrtpaHuua 513 15




Homepa OuyHoe oby4eHne QuHo-3804HOE 3aoyHoe obyyeHne
MaydaEMbIX HaumeHoBaHne § oByueHme
Tem nabopaTopHbIX 3aHATUI Homep Obbem Homep O6bem Homep O6bem
cemecTtpa (yachbl) cemecTpa (4achbl) cemecTpa (4achbl)
OCHOBHbIE 3aKOHOMEPHOCTU
npoTeKaHUs XMMUYECKMX
5 npoueccoB. Tennosown addrekT 1 2
XUMUYECKUX peakuunin. 3akoH
[ecca.
6 PacuyéTt aHTponuu n aHeprum 1 2
'mbbca
XvmMnyeckasi KNHeTuKa (CKoOpocTb
7 XUMUYECKUX pPeaKLUiA. 1 4
XvMnyeckoe paBHOBECKE).
Cnocobbl BbipaXeHust
8 KOHLeHTpauwmin pacTBopoB (Co, 1 2
Cwu, Cu)
PacTBopbl anekTponuToB.
Cnabble 1 cunbHbIe
8 anekTponuTbl. IoHHbIE peakumm 1 2
B BOAHbIX pacTBopax U
pacnnasax.
PaBHoBecue B pacTtBopax
9 anekTponutoB. Onpenenexne 1 4
pH. N'mgponua conen
8-9 TecTpoBaHue 1 2
OknecnuTensHo-
10 BOCCTAHOBUTEbHbIE MPOLIECCHI. 1 4
BsaumogencTtene meTanmnos c
KMCMNOoTaMu U Lenoyamu.
11 ["anbBaHWYeCKWiA aremMmeHT 1 1
12 OnekTponus 1 1
10-12 3almTta nabopaTtopHbIx paboT 1 2
BCEIO: 36

4. KYPCOBOE NMPOEKTUPOBAHME

He npegycmoTpeHo

5. TEKYLMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe 06yueHme OtHo-3a04Hoe 3aouHoe obyueHne
yHeGHbIX dopma y obyyeHune y
moaynewn, no
KOTOpBIM KOHTpOJ:Iﬂ Homep Kon-Bo Howep Kon-Bo Homep Kon-Bo
npoBoAMTCA 3HaHUn cemecTpa cemecTpa cemecTpa
KOHTPOJ1b
1 lMpoBepoyHas pabota 1 1
2 TecTnposaHue 1 1
3 3awmra nabopaTopHbIx pabdor 1 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAKOLWIEIOCA

OyHoe 06y4yeHne

OyHo-3a04HOE

3aouHoe 06yyeHune

Buabl camocTosTenbHoM paboThl o6yyeHune
obyyatoLlerocs Homep O6bem Homep Obbem Homep O6bem
cemecTpa (4acbl) cemecTpa (yacbl) cemecTpa (yacbl)
YCcBOEHMe TeopeTU4ecKoro Marepmana 1 18
MogroToBka K NabopaTopHbIM 3aHATUAM 1 16
MoaroToBKa K 3a4€Ty 1 2
BCEIO: 36

7. OBPA3OBATEJIbHbIE TEXHOJIOINA

P
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7.1. XapaKkTep1McTuKa BUAOB U UCNONb3yeMbIX UHHOBALMOHHLIX (POPM YyUEOHbIX 3aHATUN
He npegycmoTpeHo

7.2. Cuctema oueHMBaHUS yCNeBaeMOCTU U AOCTUXKEHMIN 00yYaroLWMXCA Ons NPpoMexyTo4Homn
aTTectaumu

TpaguuuoHHasa | x ©annbHO-penTnHroBas

8. OBECMNEYEHUE ANCLUUIMIIUHDBI

8.1. YyebHaa nutepartypa

a) ocHoBHas yyebHas nutepaTypa
1. Mpecc, N.A. OcHoBbI 06LLEeN XxumMumn [SNeKTPoHHbIN pecypc): ydebHoe nocobue/ MNpecc N.A.—
OneKkTpoH. TekcToBble AaHHble.— CI16.: XUMN3OAT, 2014.— 352 ¢c.— Pexum goctyna:
http://www.iprbookshop.ru/22542. — 3BC «IPRbooks», no naponio.
2. bapkoBckui, E.B. O6wasa xumusa: y4ebHuk onsa By3oB [OnekTpoHHbIN pecypc] / bapkosckun E.B.,
Tkaues C.B., MNMeTtpywweHko JI.I. - MuHck: Bbiwanwas wkona, 2013. — 640 ¢. — Pexwum goctyna:
http://www.knigafund.ru/books/181004. — 3BC «KnuradgoHg», no napornto.

6) pononHuTenbHasa y4ebHas nuTepaTypa
3. JlykaHuHa,T.J1. O6was Xummusi B KOMMNIIEKCHOW XUMMUYECKOW NepepaboTke ApEeBECUHBI.
Knaccudmkaunst HeopraHmyeckmx coeguHeHunin. CTpoeHue Bellectsa. Pacteopbl (ons
camocTosTenbHOM paboThl cTyaeHToB | Kypca) [TekcT]: yuebHoe nocobue / T.J1.JlykaHnHa,
T.T.OBunHHMkoBa. — Cl16., 2013. — 150 c. - (MuHobpHaykn P® TOYBIO CI6I TYPI1). — [3neKTpoHHbIN
pecypc] - Pexum goctyna: http://nizrp.narod.ru/metod/kafobshineorgh/4.pdf. — Ob BLUTO3.
4. NykaHuHa, T.J1. O6waa xmumMmsa B XMMMUYECKOW TEXHONOrMn gpesecuHbl. OCHOBHbIE 3aKOHOMEPHOCTU
XUMUYECKMX MpoueccoB. OKUCNNTENbHO- BOCCTAHOBUTENbHbIE NpeBpaLleHns. OCHOBbI 3NEKTPOXUMUN:
yuebHoe nocobue / noa. pea. A.A. KomuccapeHkoBa [3neKTpoHHbIN pecypc): y4ebHoe nocobue /
Jlykanuna T.J1., Muxannosa U.C. - CI16., 2015. - 126 c. - Pexwum goctyna:
http://nizrp.narod.ru/metod/kafobshineorgh/12.pdf . — 36 BLUTO3.
5. Muxannosa W.C., Xumnsa: nHamsuayaneHble 3agaHus Ansg CTyaAeHToB | Kypca HEXMMUYECKUX
cneumanbHocTen [TekcT]: YuebHo-meToanyeckoe nocobue / Muxannosa U.C., XotemnsiHckas [.J1.,
JNlykanuna T.J1., MaBnosa H.B. — CI16., 2013. — 86 c. — (MuHo6pHaykm P® BI'BOY BIMO CI6rTypn). —
[“OnekTpoHHbIN pecypc]- Pexum goctyna: http://nizrp.narod.ru/metod/kafobshineorgh/1.pdf. — 3b
BWTD3.

8.2. NMepeyeHb y4yebHO-MeTOaNYECKOro obecnevyeHns ans CaMmoCToATeNbHOM paboThbl
00yyarLWmMXCcA No gUucumniiMHe
1. KoposwuH, H.B. O6wwasa xumusa [TekcT]: YuebHuk. Pek. Mo uH P® ansa ctyneHToB By30B,
obyyvaroLwmxcsa No TEXHUYECKMM HanpaBneHusam u cneyunansHocTsam. / H.B.KoposuH. -12-e usg., ucnp. —
M.: Beicwas wkona, 2010. -557 c. — (MNobegunTensb kOHKypca y4ebHUKOB)
2. 'muHka, H.J1. 3agaym n ynpaxHeHns no obwen xumum [TekcT]: YuebHoe nocobue /H.J1.IMnHka. —
W3g. ctep. — M.:KHOPYC, 2012. — 240 c.

8.3. NepeyeHb pecypcoB MHhOPMaLUOHHO-TENIEKOMMYHMKaLMOHHOW ceTn "UHTepHeT",
HeobXxoAuMbIX ANl OCBOEHUS AUCLUNIIUHbI
He npegycmoTpeHo

8.4. NepeyeHb NHPOPMALIMOHHBLIX TEXHOJIOMMIW, UCMOMb3YEeMbIX NPU OCYLLECTBNEHNN
obpa3oBaTenbHOro npouecca nNo AUCLMNINHE, BKINOYasa nepeyeHb NporpaMMHOro obecnevyeHus u
VIHd)OpMaLWIOHHbIX CnpaBOYHbLIX CUCTEM

He npegycmoTpeHo

8.5. OnucaHue MaTepuanbHO-TEXHUYECKOWN 6a3bl, HEOGX0AMMON AN OCyLIEeCTBNEeHUsA
obpasoBaTenLHOro npouecca no AUCUMUNInHe

1. MynbTuMeauitHas ayamTopust AN NeKUMOHHbIX 3aHATUN

2. Xumunyeckas naéopaTtopusi co cTaHAapTHLIM HaBOPOM XUMUYECKO Nocyabl U peaKTUBOB.

8.6. UHble cBepeHuA u (unu) maTepunansl
1. Nepunognyeckasn Tabnuua sanemeHTtoB [1.M1.MeHgeneeBa
2. PasgaTtoyHbIi MaTepuan (nepuogndeckas Tabnuua anemMeHToB, cnpaBoYHble Tabnuubl No
n3y4yaembiM pasgenam XvMMmmm)
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9. METOANYECKUE YKASAHUA ANA OBYYAKOLLUXCA MO OCBOEHUIO

AUNCLUUTIJINHBI

Buapbl y4ebHbIX
3aHATUN 1
camocTosiTenbHas
paboTta
obyyvatoLmxcs

OpraHu3aums OeATenbLHOCTM 0ByyatoLLerocs

Jlekuun

PekomeHayeTcs:
1) KpaTkas 1 ToYHasi 3aNNCb OCHOBHbIX MOMOXEHUA TEMbl U HOPMYT;
2) paboTa ¢ AONOMHUTENbHBIMU UCTOYHUKAMN MPU YCNOBUM HENMOHUMAaHNS
Martepuana unm otaenbHbIX TEPMUHOB;

JlabopaTopHble

1) MpeaBapuTensHO 03HAKOMUTLCS € TeMOW nabopaTopHon paboThbl

3aHATUSA 2) N3yunTb NEKUMOHHBIN MaTepuan 1 AONONHUTENBHYIO nuTepaTypy no Teme
3) BbinonHuTb paboTy cornacHo MeToau4eCckUM pekomeHaaumsam, B criyvae
HeOoBX0AMMOCTU MPOKOHCYMNbTUPOBATLCHA C NabopaHToOM unu npenofasaTtenem.
CawmoctodatenbHasa | 1) O3HaKOMUTLCH C AONONHUTENBHBIMW UCTOYHUKaMU NiTepaTypsl,
pabota npoaHannsnpoBaTb UX. 3aKOHCNEKTMPOBATbL Te pasaerbl, KOTopble bl BbIHECEHbI

Ha CaMOCTOATENbHOE U3yYeHue.
2) BbinucaTb HE3HAKOMbIE TEPMUHBI U HAWTU UM onpeaeneHne B y4ebHuKax unm
cnoBapsx. CooTHeCTM MaTepumarn NeKUMin ¢ JONOMHUTENBHO NOJyYEHHOM
MHdopMaLnen.

3) Ana camocTosTeNnbHON paboTbl CTYAEHThl UCNOMb3YHOT y4ebHble nocobus ¢
Habopom MHAMBMAYanbHbIX 3a4aHui, NO3BOMAOLLNX NPAKTUYECKM OTpaboTaTb
TEOopeTMYECKUn MaTepuan Ha KOHKPETHbIX NpuMepax.

4) Ins noaroToBKu K NPOBEPOYHbIM paboTam u TeCTMpoBaHuio TpebyeTcs
npopaboTtaTb TunoBble 3agadn. [pu BO3HMKHOBEHUM BOMPOCOB 06paTnThCS K
npenogasaTtento.

5) MNpwn nogrotoBke K 3a4€Ty HEOOXOAMMO NEpPBOHAYaNbHO 03HAaKOMUTBLCA C
nepevyHem BOMPOCOB U TUNOBbLIMW 3aa4aMu, 3aTeM TpebyeTcs npoaHanM3npoBaTtb
NEKUNOHHbIE MaTepuarbl U MaTepuarbl OCHOBHOW U AOMOSTHUTENBHON NUTepaTypsl,
npopaboTtaTb OTYETLI NO NabopaTopHbIM paboTaM, NpopeLlaTe TUMOBbLIE 3a4a4yu U
nony4nTb B cnyvyae HeobXx04MMOCTU KOHCYNbTaUuIo y npenogasarensi.

10. OHA OLIEHOYHbLIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10.1. OnucaHue nokasatenen u KputepueB oueHUBaHUA KOMMNeTeHUMN Ha Pa3finyHbIX ITanax nx
CbOpMMpOBaHMFI, onuncaHue wkKan oueHnBaHusa

10.1.1. Noka3aTenu oueHMBaHUsA KOMNETEHLMIA Ha 3Tanax ux popmmpoBaHus

Koa HanmeHoBaHue MpencrtasneHne
KOMMeTeHL M - OLEHOYHOro OLLEHOYHOro
lMokasaTenu oueHMBaHNS KOMNETEHLNN

(aTan ocBoeHus) cpeacTea cpeacTea B poHae

OrK-2(1) 1. N3naraet 6a30Bble XMMUYECKME 3aKOHbl | 1. YCTHOe 1. MepeveHb
nmeeT NpeacTaBreHne 0 XMMUYECKNX cobecepoBaHue BOMPOCOB K
ABNEHNAX 2. MNpakTuyeckas | ak3aMeHy/3ayeTy.
2. emoHcTpupyeT npnMeHeHne 6a30BbIX TMMNoBas 3agava (54 Bonpoca)
XUMUYECKMX 3aKOHOB K pELUEHMIO 3aaad 2. MpakTuyeckune
3. NcnonbayeT TeopeTnyeckme 3HaHUs Nno TMMNOBbIE 3a4a4u
XUMWM N1 peLleHmnst MpakTMYeckux 3agad (30 3agav)

10.1.2. OnucaHue WKan u KpUTepmueB oLleHMBaHUSA C(POPMUPOBAHHOCTU KOMNETEHLUMIA

Kputepun oueHnBaHus cpopMMpPOBaAHHOCTU KOMMETEHLUUN

OueHka no
TPaaWUMOHHOA KpuTtepun oueHmBaHnst cpopMMpPOBaAHHOCTN KOMMETEHLUUI
LKane
3auteHo ObGyuyatoLwniica cBOEBPEMEHHO BbINOMNHUN NabopaTopHble paboTbl M NpeacTaBus

OTYET NOo HUM. Ha YCTHOM cobecenoBaHum o6yqarou.|,vu710ﬂ NoKa3biBaeT BCECTOPOHHEE
n I'J'Iy60KO€ 3HaHWE OCHOBHbIX 3aKOHOB XMMUK, CBOBOAHO OpUEeHTNpyeTCA B OCHOBHbIX

NOHATUAX, TEPMUHAX M onpegeneHnax; yceouil OCHOBHYHKO 1 3HAKOM C

P
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AOMONHUTENBHON NNTEPaTypPOI; MOXET OOBSACHUTE B3aMMOCBSI3b OCHOBHbIX
XUMUYECKMX 3aKOHOB M X 3HaYeHWe Ansg nocneayoLlen npoheccmoHarnsHom
OeATenbHOCTN; NPOABNSAET TBOPYECKME CNOCOBHOCTM B NCMOMb30BaHUM Y4eBOHOro
mMaTtepuana. OGyyalLwmnca 4eMOHCTPUpyeT NpaBUibHOE NOHUMAaHUE YCnoBUS
3ajayn, BnageHne HaBblkamMu ero aHanu3a, Belbopa HyXXHbIX 3aKOHOB 1 hopmMyn Ans
€e pelleHuns, 3HaHne pa3mMepHOCTEN XUMUYECKUX BEMNYUH. YMEET NPUMEHATb
MaTemMaTudeckuii annapar Ang peanusauum nnaHa pelleHunsa sagadu. MNonyumn
npaBWibHbIA OTBET U MOXET €ro MHTepnpeTnpoBaTh.

He 3a4yTteHo

OGyvaloLWniics CBOEBPEMEHHO He BbINOMHWA fabopaTopHble paboTbl WUAM  He
npeacTaBuil OTYET MO HUM UK NpeacTaBun Yyxue paboTbl. ObyvaloWwmncs He nmeeT
[AOCTaTOYHOrO YPOBHSI 3HAHUS AUCUUMIUHBLI, HE MOXET CHOPMYNMPOBATb OCHOBHbIE
3aKOHbl XMMWUK; NINIOXO OPUEHTUPYETCS B OCHOBHbIX NOHATUSIX U OnpeaeneHusix; nnoxo
3HAaKOM C OCHOBHOW NUTepaTypol; AONycKaeT Mpu OTBETE Ha 3a4yeTe CYyLIECTBEHHble
OWKNBKM M HEe MOXET YCTpaHWTb MX [axe NOo4 PYKOBOACTBOM npenogasaTensi.
Obyuatowuinca He MOXeT npoaHanuanpoBaTb YCNoBME 3aJayvv, HameTuTb MfaH ee

peweHna nnoxo OpueHTupyetca B  XUMUYECKUX  BeJIMYUMHAX, He
MaTemMaTun4eCckKnm annapaTtom.

Bnageet

* CymecmeeHHble owubku — HedocmamoyHasi 2ﬂy6LlHa U 0Co3HaHHOCMb omeema (Hanpumep, cmydeHm He cmoe

npuUMeHUMb meopemuyeckue 3HaHus1 Orisi 06bsICHEeHUS sierieHul, 0711 yCmaHOB8IeHUST MPUYUHHO-C1e0CMBEHHbIX C8513el, CPaBHEeHUs U
Knaccugukayuu seneHul u m.o.).

* HecymecmeeHHble owubku — HerloriHoma omeema (HanpUMep, ynyweHue u3 8u0da Kakoeo-ubo HexapaKkmepHo20 hakma,

O0ronHeHUs Mpu onucaHuu rnpoyecca, s18MeHuUsi, 3akoHoMepHocmeul u m.d.); K HUM Moaym 6bimb OMHEeCeHbl 02080PKU, OOMyUW,eHHbIE
npu HesHUMamesibHocmu cmydeHma.

10.2. TunoBble KOHTPOJbHbIE 3a4aHUA UK UHbIe MaTepuarnbl, HeOOXoauMbIle ONA OLEeHKN 3HAHUN,
YyMEeHUM1, HAaBbLIKOB U (UNK) onbITa AeATENILHOCTU, XapaKTepu3sylowue 3Tanbl hopMupoBaHua
KOMMeTeHUUn

10.2.1. NMepeyeHb BONpPoCcoB, pa3paboTaHHbIA B COOTBETCTBMU C YCTaHOBNIEHHbLIMU 3TanamMu
dopMnpoBaHUs KOMNETEHLUM

Ne Ne

/n dopmynupoBka BONpPOCOB TeMb

1 | Xumuyeckni anemeHT. Tunbl  Knaccudukaumm XMMudeckux anemeHToB. CTpyKTypHas 1
opraHusaums BellecTBa.

2 | ATomuctudeckas Teopus. CTaHOBNEHWE COBPEMEHHOW TEOpPUU CTPOEHUs atoma (Teopuu 1
JanbToHa, TomcoHa, Pe3epdopaa)

3 | C1tpoeHue aTtoma Bogopoga no H.Bopy. MNMoctynatel Bopa. HegoctaTkn Teopuu. 1
KopnyckynsipHo-BorHoBoW Ayanu3m anektpoHa. Wpgew [MnaHka, ge Bpownns, ypaBHeHue 1
LWpeanHrepa, npnHumn HeonpeaenéHHoctn NenseHbepra.

4 | CoBpeMeHHble MpeacTaBrneHuMs O CTpoeHun atoma. KBaHTOBO-MexaHuyeckad Mofernb 1
cTpoeHuss atoma. [loHATue anekTpoHHoro obnaka. KeaHToBble uucna. [lpaBuna
3anofHeHNs1 aTOMHbIX opbuTanen anekTpoHamMu: MPUHLMN MUHMMYyMa 3HEepruu, npaBuio
XyHAa, npasuno Kneykosckoro, npuHuun Maynu.

5 lMepunogmyeckmn  3akoOH WM nepuogunyeckass cucTteMa  XUMUYECKUX  ANIEMEHTOB 2
O.U.Menpeneesa. [lepuognyeckas Tabnvua kak rpacdmyeckoe  npepcraBreHue
NepoaMNYECcKOro 3aKoHa 3NIEMEHTOB.

6 | lNepnoanyeckne cBonCTBA aTtoOMOB W WOHOB 3feMeHTOB. BaneHTHble 3nekTpoHbI. 2
3anonHaemMocTb BaneHTHbIX YPOBHEW. ONEeKTPOHHble aHanorn. JHeprus cpoacTBa kK
3MEKTPOHY WU 3SHEPrvst MoHM3auun. ATOMHbIE M WOHHbIE paguycbl. MeTannuyeckue w
HemeTannumyeckne cBoWCTBa 3nemMeHToB. OTHOCMTENbHAsl SNEKTPOOTPULATENBHOCTL MO
MonuHry.  llepuognyeckoe  M3MEHEHME  KUCMOTHO-OCHOBHbIX U OKUCMUTEMbHO-
BOCCTaHOBUTEIbHbIX COEAUHEHWA OAHOTUMNHBIX COEaUHEHUI

7 | Metannbl. ObLUas xapakTepucTuka. 2

8 | s- u p-meTannbl. O6ulas xapakTepucTmka 2

9 | d-meTtannbl 0buas xapakrepucTmka. 2

10 | Xumuueckass cBa3b. OOwWme npeactaBneHuss (SHepreTUYecKMe U reomeTpudeckue 3
XapakTepUCTUKN CBA3M). TUNbl XMMUYECKOW CBA3M (KOBaneHTHasi, MOHHas, MeTannuyeckas)

— onpefeneHus. MNpumepbl coefMHEeHUIN C paccMaTprBaeMbIMU TUNAMWN CBA3EN.

11 | KoBaneHTHas nonsipHass u HenonspHas cBA3b. MexaHu3mbl 0OpasoBaHMs (OOHOPHO- 3
aKLENTOPHbIA U OBMEHHbIN).

12 | MeTtoa BaneHTHbIX cBsaA3el. OcHoBHble NonoxeHus. [JoctonHcTBa U HepgoctaTtkn. ObnacTtb 3
npuMmeHeHus. [pyrne Teopum OnucaHus KOBaneHTHOW CBS3U.
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13 | Teopus rubpuansaumu. Bugbl rvbpuausauun. CBA3b TeOMETPUM MOMEKYN C  TUMOM 3
rmépuansaumn. MprmMepbl MONEKyn ¢ pasfMyHbIMU TUNamn rmépuansaumm.

14 | NoHHaa cBasb. O6waa xapaktepuctuka. Obnacte npumeHeHus. [lpumepbl BeLLlecTB C 3
WOHHbLIM TUNOM CBSI3W.

15 | Metannnyeckas cesasb. Obuias xapakTepuctuka. 3oHHas Teopus. 3

16 | BogopogHas cessb. Ob6uwaa xapaktepuctuka. BnvsHue BOOOpOAHOM CBS3M Ha CBOMWCTBA 3
BellecTB. MexmonekynspHas 1 BHyTpUMOneKkynsapHasa BogopoaHas ceasb. [pumepsl.

17 | MexmonekynspHble B3aumogemncteusa (cunel BaH-gep-Baanbca). O6wasa xapakrepucTtuka. 3
Buapbl. BnusHmne Ha cBOMCTBA BELLECTB.

18 | lNpegomeT n 3apaun xumun. BelectBo u none — aBe POPMbl CyLLLECTBOBAHUS MaTepuu. 4
duranyeckme 1 XMMmnyeckue aBneHus.

19 | OcHOBHble 3aKOHbl U MOHATUA XUMMUWU: 3AKOHbl COXPaAHEHWS MacCbl U 3HEPruK, 3akoH 4

MOCTOSIHCTBA COCTaBa M 3aKOH KpaTHbIX OTHOWeEHWUN (bepTtonnuabl U AanbTOHUAObI), 3aKOH
00BEMHbBIX OTHOLLIEHUI 1 3akoH ABoragpo. Morb, KOMM4YecTBO BELLECTBA.

20 | 3akoH 3KBMBANEHTOB. JKBMBANiEeHT W 9KBMBAlrieHTHasi Macca afieMeHTa, MNpPOCTOro U 4
CMNOXHOro BewecTBa B OOMEHHbIX M OKUCIUTENIbHO-BOCCTAHOBUTENbHbLIX PEAKLUSIX.

21 | Knaccbl HeEOpraHM4eckux CoegvHeHun Ha npumepe conen. CpefHue, KUCMble, OCHOBHbIE. 4
CBolicTBa, NpyMepbl peakumn, rpaduveckme dopmynbl

22 | NpeamMeT XMMWYECKOW TEpMOAMHAMUKM W Uenu ee u3ydeHus. [lepBoe Havano 5
TepmoanHaMukn. PyHKLNM COCTOSHMSA M OYHKUMK NpoLecca.

23 | BHyTpeHHAA aHepruss 1 ee U3MEHEHWE B XUMMUYECKOW peakuuun. TennosBble 3addekTbl B 5

M30XOPHOM U I/I306apHOM npoueccax. MoHsaTne aHTanbnun. Buabl aHTanenuu. MNoHaTne o
3K30- M 3HOOTEepMUYEeCKNX npoueccax.

24 | 3akoH [lecca. CnepctBua u3 3akoHa [ecca. Tepmoxumuyeckue ypaBHeHusi. Pacuet 5
. 0
TEnnoBbIX 3(PEEKTOB XUMUYECKMX peakumin ¢ ucnonbaosanuem AH( 208 1 AHP p 1298-

Cro

MpuMepbl pacyeTosB.

25 | BTopoe Hayano TepMoAMHaMUKW. JHTponusl. MUKpPO- M MakpOCOCTOSIHMSI CUCTEMbI. 6
TepmogvHaMuyeckasi BEPOATHOCTb CUCTEMbl. PacyeT W3MeHeHWs 3HTponuu  Ans
Xvmuyeckoi peakumn. MpruBecTy NpuMepbl pacyeToB.

26 | HanpaBneHune Xxumunyeckoro npouecca. Xapaktep Wu3MeHeHus aHeprum [mbb6ca kak 6
KpuTepuin TepMOOAMHaMWYECKOW BO3MOXHOCTM CaMOMNPOWM3BOMBLHOIO npouecca (unu
HEBO3MOXHOCTH). [pnMBECTM NpYMEpPbI PACYETOB.

27 | NpeameT XMMWUYECKOW KUHETUKM M uenn ee msyyveHuns. CKOpOCTb XMMWYECKOM peakuunu 7
(cpegHsis M UCTUHHAas). 3akoH OENCTBYHOLMX MacC — OCHOBHOW MOCTYNaT XMMWUYECKOM
KMHETUKN. PU3NYECKUIA CMbICT KOHCTaHTbl CKOPOCTHU.

28 | BniuaHne TemnepaTypbl Ha CKOpPOCTb Xumudeckon peakumn. [Mpasuno BaHTt-Modda. 7
YpaBHeHne AppeHunyca. QHeprusa aktuBaumm. E€ dpmsmyecknin cmbicn. Cnocobbl akTMBaumm
MOJEKY.

29 | KoHcTaHTa paBHOBECWMS XMMWUYECKOM peakumn. EE dwmsmyeckun cmbicn. 3aBMCMMOCTb 6,7
KOHCTaHTbl paBHOBecus OT TemnepaTypbl. CBSA3b KOHCTaHTbl paBHOBECUS C U3MEHEHMEM
cBobogHon aHeprmn N'bbca. PacyéThl.

30 [[loMoreHHble W retTeporeHHble XuMU4Yeckne peakunn. Bblpa)KeHI/I‘iI ana  KOHCTaHThI 7,9
paBHOBECUA.

31 | MNpuHuun Ne-Watenbe. BnusHne nsmeHeHUsi KOHLEHTpaLUW, AaBNEHUA U TeMnepaTypbl Ha 7
CABUT XMMUYecKoro pasHoBecus. Mpumepsl.

32 | PactBopbl. Buabl pacteopoB. XXugkue pacTeopbl. [Mpolecc pacTBOpeHUsl ¢ TOYkM 3peHust | 5, 8
TepmoanHamuki. BogHble 1 HeBoOHble pacTBOpbI.

33 | KonnuratueHble CBOWCTBA pPacTBOPOB HESNEKTPONIMTOB W 3MEKTPONUTOB  (AaBreHue 8
HacbILLEHHOro napa Haj pacTBOPOM, OCMOTUYECKOE [aBfeHue, NOHWXEHWE TemnepaTypsl
3amMep3aHusi U NOBbILLEHUE TEMMNEPATYPbI KUMEHUSI PACTBOPOB).

34 | KonnyecTBeHHas XxapakTepucTuka CcoCTaBa pacTBopa — KOHUEeHTpauus. Pdusmyeckuii 8
cMbicn. Bugbl koHUeHTpaumin. B3aumocesisb Mexay Humu. O6nacTtu ncnonb3oBaHus.
35 | Cnabble anektponuTbl. CTeneHb Auccoumaumm (o) M KoHcTaHTa auccoumauun Kguee. — 8

xapaktepuctnku cnaboro anektponuta. Pacyer o M Kgee U3 M3MepeHun
ANeKTponpoBoAHOCTU. VX donM3nYeckuit CMbICH.

36 | Kucnotbl, oM, OCHOBAHUSA C TOYKWM 3PEHUS TEOPUU INEKTPONUTUYECKOW Anccoumnauun. 8,9
O6wme cBoncTBa. YpaBHEHMS guccoumaumm B BOOHbIX pacTBopax.

37 | VloHHoe npowusBeneHue Boabl. Ero cmsnyecknin cmbicn. BogopoaHeld nokasatens pH. U 9
rMOpPOKCUNbHBbIM nokasatens pOH. Pacuyer pH gns ANEKTPONUTOB pPasnnyHoMn
cuMmmeTpun. MNpumepsl

38 | CunbHble anekTponutbl. [loHATME 06 akTMBHOCTM pacTBopa anekTponuTa. Pusmyeckun 8

CMbICN KO3(Ppu1LMeHTa akTUBHOCTU. [puMepbl pacyeTa akTMBHOCTU
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39 | 'mpgporuma. CTeneHb W KOHCTaHTa rugponusa. BrnusHne pasnuuHbix akTopoB Ha 9
paBHOBecue npouecca rmgponusa. Npumepsbl.

40 | NeTeporeHHble paBHOBECUSA B pacTBOpax anekTponutos. [MponsBeneHne pacTtBOPUMOCTMW. 9
PacyéT KoHUEeHTpaLni MOHOB B HAChILLEHHbIX PAacTBOPax ManopacTBOPUMbIX SMEKTPONUTOB

41 | OnpeneneHne  OKUCNUTENbHO-BOCCTAHOBUTENbHOW  peakuun. Tunbl  OKUCAUTENBHO- 10
BOCCTaHOBMUTENbHbIX peakuuin. CpaBHEHME NOHATUI "cTeneHb okncrneHus" n "BaneHTHoCcTb".

42 | OCHOBHblE OKMCAUTENW U BOCCTaHoBUTENW. [puMepsbl peakuuin ¢ X y4acTueMm. 10

43 | dencTtBue KMCnoT u wenoden Ha metanmnbl. OCHOBHblE 0COOEHHOCTU 10

44 | MeTog 9NEKTPOHHO-WOHHBIX nonypeakuun. [lpaBuna ypaBHMBAHUSA  OKUCMUTEMbHO- 10
BOCCTaHOBMUTENbLHOW peakuun B pacteope. [Npumepsbl

45 | MexaHu3mM BO3HWKHOBEHMSI [BOWHOrO 3MEKTPUYECKOro Cros W ckadka noTeHumana Ha 11
rpaHuLe pasgena meTans-pacTBop anekTponuta. PaBHOBECHbLIN 3NEKTPOAHLIA NOTeHumarn.
YpaBHeHue HepHcTa. AHanms ypaBHEHUS.

46 | OneKkTpoOBwXKyLlas cuna rafnbBaHUMYecKoro anemMeHta u paboTa ranbBaHU4YecKoro 11
anemeHTa. Pacuét 3[1C.

47 | CtaHgapTHbIN BOOOPOAHbIN anekTpod. BogopogHas wkana noteHunanos. 11

48 | Onektpoabl | popa (ycnoBHoe 06O3Ha4YeHME, paBHOBECHAs! 3NEKTPOAHas peakuus, 11
BblpaXXeHue ans noteHumana). Npumepsbl.

49 | Pag cTaHgapTHbIX 3MeKTpoAHbIX MOTEHUMarnoB. JKCNepuMMEeHTanbHOe —onpeaeneHve 11
cTaHOapTHOro noteHumana. Micnonb3oBaHne cTaH4apTHBIX 3MEKTPOAHbIX NOTeHUManos Ansg
onpejerneHus HanpasneHNs XMMUYECKMUX U 3NEKTPOXMMNYECKUX npoueccos. Mprmepsi.

50 | Kopposunss meTannoB. Bugbl koppo3un. OneKkTpoxummyeckass Kopposus. Xummyeckas 12
Kopposus. MNpumepsl.

51 | MeTogbl 3aWmMTbl OT KOpPPOo3uu. MNpumepbi. 12

52 | OnekTponua pacnnaBoB W BOAHbLIX PaCTBOPOB 3NEKTPONMTOB. VHEpTHble M aKkTVBHbIE 12
anekTpoabl. 3aKoHbl ANEKTPOnm3a.

53 | AkkymynaTopbl. KUCNOTHbIE U WwenoYHble. JINTun-noHHble. MNpuHumn paboTbl. MpumeHeHne 12
Ha NpaKTUKe.

54 | MNpakTuyeckoe NpUMEHeHMe  3NeKTponu3a.  OnekTponutudeckoe  paduHupoBaHue 12
MEeTasnmnoB, ranbBaHOMNACTUKA, SNEKTPOXMMMNYECKasa NONMPOBKa 1 Ap.

10.2.2. BapuaHT TMNOBbIX 3agay, paspaboTaHHbIX B COOTBETCTBUM C YCTaHOBIIEHHbIMU 3TanamMmu
dopMnpoBaHnUs KOMNeTEeHLUN

Ne Ycnosus TUNOBLIX 3agad
. OtBeT

n/n (3agay, KencoB)

1 | Tema 1. DnemeHT HaxoaUTCA B | STOT SNEMEHT C NOPAAKOBbIM HOMEPOM 33 — MbILLbSAK AS.
YeTBEPTOM nepuoge, VA | 33As = 1522522p63s23p®3d104s24pd = [18Ar]3d04s24ps. Ecnun atom
rpynne. OnpepnenuTe | HeUTpaneH, TO CyMMa BepXHUX MHOEKCOB (YMCIO 3NEKTPOHOB Ha
NopsiAKOBbIA HOMEpP 3MNeMeHTa | 3HepreTM4eckoM NoAypOBHE) paBHa MOPSAKOBOMY  HOMepy
W COCTaBbTe€  3MEKTPOHHYI | anemeHTa: Z = 2+2+6+2+6+10+2+3 = 33 (33AS).
dopmyny ero atoma. K kakomy | Mo Tvny nocnegHero 3anofiHAEMOro 3fEKTPOHHOro MOAYPOBHA —
CEMEWNCTBY  3MIEMEHTOB  OH | 3TO p-3NEeMEHT. JOMEKTPOHHbIe aHanorm — BCe 3nemMeHTbl VA
oTHocuTca?  Hasosute ero | rpynnsbi: N, P, Sb, Bi
3NEKTPOHHbIE aHanoru.

2 | Tema 2. [okaxute, 4yto Ansa | Heobxoammo 3anucatb 3MEeKTPOHHbIE KOHUTYpaLumn 31EMEHTOB
3r1eMeHTOB A rpynnsl | 4aHHOW MOArpymnnbl:
nepuoanyecku nosTopseTcs 4. Be ....2s?
3NEeKTpoOHHas  KoHdurypaums 12. Mg ....3s?

BaneHTHbIX YPOBHEW. 20. Ca ....4s?
38. Sr ...5s2
56. Ba ...6s?
88. Ra ...7s?
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Tema 3. OObSACHUTE CTPOEHME
MOJEKyrbl aMMmuaka Ha OCHOBe
MeToAa BaneHTHbIX CBSA3EN

B obpasoBaHun mornekysbi NHz yyacTBYyHOT OOMH aToOM
a3oTa C 3NeKTPOHHOW KoHdurypauuwen 1s22s22p® u Tpu aToma
BOAOPOAA C KOH(Urypaumen anekTpoHHoro ypoBHs 1sl. AHanus
3NEKTPOHHO-
rpadmyecknx
dopmyn, Ha
nepsbIit
B3rnsag,

CBUOETENbCTBY
eT o6 oTcyTCcTBUM
HeobxoamMMocTu B
mbpuamsaumn:  Tpu
HecnapeHHbIX
3MeKTpoHa B aTome
asota n o]’
HecnapeHHbIX

2H 3MeKTpoHa y Tpex
aTomoB Bopopopa obecneunsaloT obpa3oBaHMe Tpex O-CBA3EN.

OpfHako B 3TOM Cryyae BaneHTHBbI yron AomkeH 6bin 6biTe 90°,
MOCKONbKy p-opbutanu,
npu y4acTum KOTOPbIX
npoucxoaunT
obpasoBaHune
HanpasneHbl
H KoopAuHar.
MOrieKyne ammuaka BamneHTHbIA  yron

TeTpasapuyieckomy v coctasnsieT 107,3°.

MeHbwnA BaneHTHbIW yron B MOMeKyne aMmuaka mno
cpaBHeHUO ¢ Monekynon CHa npu ToM xe sp® Tune rmbpuansaumm
obbsACHAETCA Hanmuumem Goree CUNbHOro OTTaNKMBaHWA Mexay
rmbpuaHon opbutanbld C HENnoAenéHHOM 3MNEKTPOHHOW Mnapow u
TpemMs ocTanbHbiMW. B pesynbTate Takoro OTTanKMBaHus
MofeKkyna ammmaka uMMeeT  nuMpaMmupanbHoe  CTpoeHue
(TpeyronbHag nupamuga) W ABNSETCH  nonspHon. Takke
KOBasneHTHbIMU MOMSPHLIMU SABMSATCA B MOJSieKyne OAMHapHble
cBaA3n N-H.

ZSDD

cBs3en
no ocsam
Tem He
6nun3ok

oo 008
H H 5+

mMeHee, B

Tema 4. T[lpu nponyckaHuu
cepoBoaopoaa Yyepes GPOMHyYI0
Bogy obbemom 50 mn Bbinan
ocagok cepbl maccon 0,189 r.
Onpepenute MOJISIPHYIO
KOHLEHTpauuio fopoma B
pacTtBope OpOMHOW BoAbl, ecnu
BbIxoa cepbl coctasmn 90%.

Peakuns wmexagy OpoMHOM BOAOWM W CEpOBOAOPOAOM
npoTekaeT cornacHo ypasHeHuto: HoS + Bro=2HBr + S|

Haigem TeopeTudeckn BO3MOXHbIN Bbixod cepbl: 0,189 r
BblaenuBlenca coctaBnaetr 90%, torma x r coctaBut 100%.

. 0,
Otctoga M(S)meop- = % =0,21r.
(1]

KonnyectBo BellecTBa cepbl, KoTopasi AoimkHa Obina
BblAENUTLCS NPY NONIHOM NPOTEKaHmMu peakumn: v=m/M = 0,21/32
= 0,00656 (Monb).

Mo ypaBHeHWMIO peakumn pgna nomnyyeHmss 1 monb S
Tpebyetcsa 1 monb Brz, crnegoBatensHo anga nonyyenuns 0,00656
monsa S Tpebyetca 0,00656 mons Bro.

\
Wcnonb3ys  BblpaxkeHne Cu = v paccyuTbiBaem
0,00656

MOJISAPHYHO KOHLIEHTpaLumio 6pomHon Boapl Cu = =0,1312

(monb/n).
OtBeT: Cu = 0,1312 monb/n.

Paccuntante
N3MeHeHne SHTanbnnn B
peakyun ropeHusa
cepoBogopoda HaS(r.)+ 17202
= H2O(k.) + SO2r.), ecnu

Tema 5.

H2S(r.) + 17202 = H20(k.) + SO2(r.)
CornacHo 3akoHy lecca,

0
AHﬁéi.ééaé, 298

= (AH?

D gg (H200k)) + AHY 0 (SO2(r))

P
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N3BECTHO, 4yTo TennoThbl | _ (AH? - (H2S(r.)) + 1% AH? so8 (02)(r)) =
o6pasoBaHus (AH? og) ' '
, = (-286,0 — 297,0) — (-20,17 — 1'% -0) = -562, 8 (k)
Bewects Ana HaS(r.), H20(k.) | OTcioga TepMoXMUYECKoe ypaBHeHVe peakummn 6yaoeTt uMeTb BUA!
n SO2(r.) paBHbI + 41 - . 0 -
COOTEETCTRENHG 2017 H2S(r.)+ 17202 H20(0k.) + SO2(r.); AHaéi.aéaé, 208
kOx/monb, —286,0 kdx/Monb, | —9562,8 k[ < 0, peakuua ak3oTepmuyeckas
—297,0 kOdx/monb. 3anuwute OTBerT: AHgéi.éééé, sog = —562,8 KX,
TEPMOXUMUYECKOE ypaBHEHME
peakunn. Onpegenute  Tun
peakunu: 9K30- unm
aHOOTEpMUYECKas.
6 | Tema 6. PaccuunTainTte H2S(r.) + 1202 = H20(k.) + SO2(r.)
N3MeHeHune cBobogHon | CornacHo 3akoHy ecca,
0 - 0 0
T b | DGR 0 = (87 (OGO ¢ BGDy
HoS(r)+ 1702 = HO0K) + | (SOx()) - (AG) e (H2S(r)) + 1% AGY 50 02)(1)) =
SO2(r.), ecnm u3BECTHO, 4TO ' :
M3MEHEHWS cBOBOHOW =(-237,24 - 300,2) - (-33,8 - 172 -0) = -503, 67 (kKx)
aHepcr)MM 'mbBcca obpasoBaHus Otcioga AGgé‘l.éé‘aé, . -503,67 kx < 0, peakuus
(AGf,zgs) BewecTs  ANA | yoxer npoTekaTb CaMONPOM3BOSbLHO B MPSIMOM HanpasfieHnN.
H2S(r.), H20(k.) un  SO2(r.) OtBerT: AGgé‘u.aéaé, s0g = —503,67 KIx.
paBHbl COOTBETCTBEHHO —33,8
kx/monb, —237,24 k[x/Monb,
-300,2 kx/monb. Onpegennte
BO3MOXHOCTb
CaMOnpOn3BObLHOIO
NpoTEKaHUs1 OaHHOW peakuun
npv CTaH4aPTHbIX YCNOBUSIX.

7 | Tema 7. Bbluncnutb | MNockonbKy HET AaHHbIX O KOHLEHTpaWLMM NpoayKTa nepes Havyanom
HavanbHble KOHUEHTpauum | peakuum, TO MOXHO CYMTaTb, YTO €ro UCXOAHAs KOHLUEHTpauus
MOJEKYNsIPHOro xnopa n | pasHa 0 monb/n.
okcupa yrnepoga (ll), a Takke
KOHCTaHTy paBHOBECUs, ecnu BELLEeCTBO C AC [.-.]
paBHOBECHbIE  KOHLeHTpauuu: CO [..]J+AC | 15 0,3
[Clz] = 0,3 mons/n; [CO] = 0,2 Clz [..]+AC | 15 0,2
mons/n; [COCIz] = 1,5 monb/n. COCl, 0,0 15 15

CO + Cl2 < COClz.
KoHLeHTpaLms npopearnpoBaBLUMX BELLECTB AN JaHHON peaKumm
paBHa paBHOBecHoW koHueHTpauun [COCI:2], cnepoBaTensHO,
ncxogHble KoHueHTpauum (Monb/n) paBHbl: [COJuex = 0,2 + 1,5 =
1,7; [Cl2Juex=0,3+1,5=1,8.
[COCI, ] 1,5
K= = =25.
[CO][CI2] 0,3-0,2
OtBerT: 25.

8 | Tema 8. Ckonbko Mo Macce Ons Toro u4ToOblI paccuuTaTb Maccy pPacTBOPEHHOrO
HY)XHO B35iTb €0KOro Kanu W | BellecTBa HeobxoaMmo onpefenutb Maccy pacTBopa 4Yepes ero
BOAbI, YTOObI NPUrOTOBUTL 75 N | NNOTHOCTL N 06beM, yuMTbiBasi HEO6XOAMMOCTb NeEpPeBOAa eAnNHUL
12%-Horo pacTBopa Cc | obbema M3 nMTPOB B MWMMUMAMTPbLI, MOCKOMbKY 3HayYeHue
nnotHoctelo = 1,1 r/Mn. | NMNOTHOCTX AaHO B I/MI:

OnpegenuTte €ro  MONSPHYIO | Mppa =0 * Vppa = 75-10% - 1,1 = 82,5-103 (r).
KOHUEHTpauuto. M3 copmynbl Ons pacvyeta MaccoBOW [OfM  pacTBOPEHHOro
BellecTBa B pacTBope W = Manasas . 4009, BbIPA3NUM Mpacme.s-ea,:
0-0a
- Mp_ 0. 103
Mpacme.e-ea = & = M =9,9-103 (r) =99 (KF)
100% 100%
M(H20) = Mp-pa - Mpacme.e-ea = 82,5-10% — 9,9-10% = 72,6-103 (r) = 72,6
(kr)
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0) [Ona pacyeTta MOMSIPHOM  KOHLEHTpPaUUM  UCMONb3yeM
Bblpa)keHue: Cy = % 1 BeNu4YMHy monsipHon maccbl M(KOH) =
56 r/monb.
= M = 2,36 (monb/n)
56-75
Omeem: m(KOH) = 9,9 kr; m(H.0) = 72,6 kr; Cu = 2,36
MOrb/n
9 | Tema 9. HanucaTb ypaBHeHusi | TMaponn3 MHOro3apsiiHbIX KaTMOHOB MpW CTaHOAPTHbLIX YCIOBUSX
rmgponusa, KayeCTBEHHO | NpoTekaeT Tofbko Mo | cTyneHu:
onpedenuTe pH pactBopa u Zn®" + H0 < ZnOH* + H'
onpefenuTL TUN MMAPoNnU3a Ha | yny g MonekyrsipHOM BUAE:
npumepe conen ZnClz, K2SOs n ZnClz + H20 < ZnOHCI + HC.
Cr2Ss. Tun rmaponmnsa aHMOHHbINA, 06paTuUMbIA, pH<T7.
Tawkke no | cTyneHn npw cTaHAapTHbIX YCMOBWUSX MpOTEKaeT U
rMaponnM3 MHOro3apsiaHbiX aHUOHOB:
SO% + H20 < HSO, + OH
U1 B MONEKYISIPHOM BuAe:
K2S03 + H20 < KHSOs3 + KOH.
Twun rmaponmsa KaTMOHHLIN, obpaTumbli, pH>7.
Ecnu conb obpasoBaHa aHuoHamu cnabonm netydenm (Mnm
ManopacTBOPMMON) KUCNOTbl M craboro ManopacTBOpPUMOro
OCHOBaHusi, TO peakums wugeTr HeobpaTMMO [0 KOHUA —3TO
CMNOXHbIW CTyNeHYyaTbIn npouecc. 3anuweM B ynpoLwéHHON dopme
B MONEKyInsipHOM BUIE:
Cr2Ss + 6H20 = 2Cr(OH)sd + 3H.ST
W NOHHOM BUAE:
Cr’" + 3HOH = Cr(OH)sl + 3H",| x2
S”+ 2HOH = H.S™ + 20H, x3
cymmapHo: 2Cr°" + 357 +12HOH =2Cr(OH)sl+ 3H2ST +6H +60H,
cokpatum:  2Cr°" +3S% + BHOH = 2Cr(OH)s! + 3H.S™.
Tun rmagponusa KaTUOHHO-AHUOHHBINA, HEOBPaTUMBbIA, B3aUMHO
yCUNmMBatoLLMNCS. Onsa onpeneneHus pH HeobxoauMBbI
OOMONHUTENbHbIE AaHHbIE.
10 | Tema 10. CocTtaBbTe WOHHO-
3MNEKTPOHHbIE CXeMbl
cnegylowux 0.B.p.: a) Nal + H2SOas(koHu,.) — I2 + SO2 + Na2SO4 + H20
a) Nal + H2SOas(koHu.) — 12 + ~
SO2 + Na2S04 + H20 2l -2e — 10 1
0) K2Cr207 + NaCl + H2SO4 — S04 +4H* +2e — S0 +2H0] 1
Cl2 + Crz(SO4)s + K2SOs4 + - 1
Na2S04 + H20 S04% +4H*+21 — 120+ S02° + 2H20
2Nal + 2H2S04(koHU.) — |2 + SO2 + Na2S04 + 2H20
6) K2Cr207 + NaCl + H2SO4 — Clz + Cr2(SOa4)s + K2SO4 + Na2SO4 +
H20
2CIT -2e —CI% 3
Cr.07% +14H* +6e — 2Cr3+ 7H20 |1
6CI + Cr072 + 14H* =3ClI% + 2Cr3+ 7H:20
K2Cr207 + 6NaCl + 7H2S04 — 3Cl2 + Crz(SO4)s + K2SO4 +
3Naz2S04 + 7H20
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Tema 11. Paccumtate 3[C
cTaHOapHOro MeaHo-LMHKOBOIo

ranbBaHW4ecKoro  anemeHTa.
CoctaBuTb cxemy
ranbBaHW4ecKoro  anemeHTa,
HanMcaTb ypaBHEHMS peakuun,
npoTeKawwWwmnx Ha Katoge wu
aHoge " cyMmapHoe

ypaBHEeHne 3TuxX npoLeccos.

3/]C 3TOro ranbBaHNYECKOro afieMeHTa paccYnTbiBaeTCs Kak

EO = (pOCu2+/Cu - (pO Zn2+/Zn = 0,34 - (—0,76) = 1,1 B,
a peakuusi, npoTtekawwass B 3TOM raflbBaHU4ECKOM 3IEMEHTE,
3anncbiBaeTcs:

Ha aHoge: Zn0 — 2e-=Z7Zn%* 1

Ha katoge: Cu?*+2e = CU° 1

cymmapHasa: Zn° + Cu?* = Zn?* + CuO.

CxeMa ranbBaHMYECcKOro afemMeHTa MoXeT ObiTb cocTaBrieHa

crnenyowmum obpasom:

B

(-) A: Zn°| ZnZ*|| Cu?*|CuO K (+)

10.3. MeToauyeckue matepuansbl,
onpepensowme npoueaypbl OLeHUBaHUA 3HAHWW, YMEeHUI, BNageHUn (HaBbIKOB U (Unu)
NPaKTUYECKOro onbiTa AEATENbHOCTHN), XapaKTepu3yoLmx atanbl hopMupoBaHMA KOMNETEHLUN

10.3.1. YcnoBus ponycka oby4aiouierocs K caaye 3aveta M NOPsIAOK NMUKBUAALMM aKafeMUUueCcKon
3a40MKEHHOCTH

MonoxeHne o npoBeAeHUn TeKyllero KOHTpOonA ycneBaeMoCTu U I'IpOMe)KyTO‘-IHOVI aTTectauumn
obyuvaromxcs

10.3.2. dopma npoBeaeHUA NPOMEXYTOYHOM aTTecTauum No AUCLMNIIMHE

yCTHada | X

NMMCbMEeHHasn

KOMMNbOTEPHOE TECTUPOBAHNE nHas*

10.3.3. Oco6eHHOCTU NpoBeAeHNA 3ayeTa

Bo3amoxHOCTb  nonb3oBaTbcA  [lepmogmyeckon  Tabnuuen  anemeHtoB  [.M.MeHaoeneesa,
CMpaBOYHbIMK TabnuuamuM pacTBOPUMOCTM, KOHCTAHT Auccouuaumm cnabbix SMeKTponnTOoB,
Npov3BEeOEHUA  PacTBOPUMOCTM, CTaHAAPTHbIX  SMEKTPOOHbIX  MOTEHUManoB, CTaHO4APTHbIX

TepMoaANHAMUNYECKNX BEJTUYUNH, KallbKyATOPOM;
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