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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Ienpro QUCHUIUIMHEI IBIETCS oOecneueHne 6a30BOro ypoBHS 3HAHUH W YMEHHH, HCOOXOIUMBIX AT 00ecIIeueHUs
CHOCOOHOCTH UCIIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(YECCHOHANBHOMN JIESITeIbHOCTU

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: B1.0

2.1

TpeboBaHus K NIpeABAPUTEILHOM OAT0TOBKE 00y4aIOILerocs:

2.2

JMCHUTINHBI U IPAKTUKH, JI1 KOTOPBIX OCBOECHHE JAHHON IMCUHUILTUHBI (MOAYJIA) HEOOX0AUMO KaK
npeauiecTByoliee:

221

Marepuanoseaenue. TeXHOI0IUs KOHCTPYKLIMOHHBIX MAaTEPUAIIOB

222

dusuka

223

MeTpOJ'IOFI/Iﬂ, CTaHaapTHU3alius 1 CepTI/I(i)I/IKaLH/IH

224

COHpOTI/IBJ'IeHI/Ie MaTcpuajoB

225

TeOpCTI/I‘IeCKaSI MCEXaHHKa

226

TeopeTuyecKre OCHOBBI ANEKTPOTEXHUKH

227

I'mnpomexanuka

22.8

Jletanu MaluH U OCHOBBI KOHCTPYHPOBaHUS

229

OOmast >IeKTPOTEXHHUKA U IEKTPOHUKA

2.2.10

TGOpI/Iﬂ MCXaHHU3MOB MAalllH

22.11

Texnuueckas TEPMOJUHAMHUKA U TCIUIONECpEada

2.2.12

Cy,[lOBbIe BCIIOMOT'aTCJIBbHBIC MCXAaHU3MBbI, CUCTEMBI 1 yCTpOﬁCTBa

2.2.13

IInaBaTenbHas

2.2.14

Cy,Z[OBI)Ie KOTCJIBHBIC U TAPOIPONU3BOAAIINE YCTAHOBKU

2.2.15

OnexTpoodopynoBaHHe CyIOB

2.2.16

Cy}lOBBIe JABUT'AaTCJIM BHYTPEHHET'O CTOPaHUs

22.17

CynoBble TypOOMAIITHHEI

2.2.18

Cy,E[OBLIC XOJIOAWJIbHBIC YCTAHOBKU U CUCTEMblI KOHAUIIMOHUPOBAHUA BO3yXa

2.2.19

TexHOMOrUsA TEXHUYECKOTO 00CITY’)KUBAHUS U PEMOHTA CY/IOB

2.2.20

(OCHOBBI aBTOMATHUKHU 1 TCOpUH YIPABJICHUA TEXHUICCKUMU CUCTEMAMU

2.2.21

OOmast >IeKTPOTEXHHUKA H MEKTPOHUKA

2222

Temmorexuuka

2.2.23

OO01mas 2IeKTPOTEXHUKA U DIIEKTPOHUKA

2.2.24

Temmorexuuka

3. KOMIIETEHIIMA OBYYAIOIMETI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJYJIS)

OIIK-1: Cnioco0eH NpUMEHATH eCTeCTBEHHOHAYYHbIE U 00IeMHKeHePHbIe 3HAHMS, MEeTOIbl MATEMATHY€eCKOr0 AHAJIU3A U
MO/JeJIMPOBAHNS B MPO()eCCHOHATbHOU IesITeIbHOCTH;

OIIK-1.2: TIpuMeHsieT ecTeCTBEHHOHAYYHbBIE M OOIIEHH)KEHEPHBIE 3HAHMUS, METOJIbl MATEMATHIECKOTO aHAIN3a U MOJICITHPOBAHYISI B
npodecCHOHANTBHON AeITENbHOCTH

B pe3yabTaTe ocBOeHHS THCIHUTIINHBI 00yJAIOIHIICS TOJIKEH

31

3HaTh:

3.1.1

OCHOBHBIE 3aKOHBI OPraHUYECKOH 1 HEOPraHMYECKON XUMHH; KITaCCU(PUKALIUIO U CBOMCTBA XMMUYECKHUX DJIEMEHTOB,
BEIECTB M COCAMHEHNH, X Ha3HAUCHUE M 00JIaCTH IPUMEHEHHSI.

3.2

YMmernb:

3.2.1

Hcnonbs30BaTh OCHOBHBIE SJIEMECHTAPHBIC METOAbI XUMHUYCCKOI'0 UCCIICAOBaHNA BEIIECTB U COCIMHCHUH.

3.3

Baajgern:

33.1

CrnocoOGHOCTBIO BHITIOTHEHNS! OCHOBHBIX XUMHYECKHX JTA00PaTOPHBIX OIEPAIIHH.




4. CTPYKTYPA JUCHUILIAHBI (MOYJI5T)

Bun HaumeHoBaHuUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT
Paznen | Pa3zgea 1. Oomast xumus

Jlex OO11He 3aKOHBI XUMHH. X UMHYECKas TEPMOTUHAMUKA U KMHETHKA. /JIek/ 1 2 JI1.1 0
31

J1a6 CKOpoCTh XUMUYECKOH peakmuu /J1ab/ 1 2 JI.1J11.2 0
32

Cp WnauBuayansaoe 3ananue Nel /Cp/ 1 24 0

Jlex PactBOpEI U HX cBOiicTBa. OKHCIUTETFHO-BOCCTAHOBUTEIBHBIE 1 2 J1.1J11.2 0
peakuuu. /JIex/ 22

Jla6 Xumuueckoe paBHoBecHe /J1a6/ 1 2 JI1.2712.1 0
32

Cp WuauBuayansaoe 3amanue No2 /Cp/ 1 24 0

Jlex OcCHOBBI 311eKeTpOoXUMUU. ["abBaHNYECKUE 2TIEMEHTBI. 1 2 0

Onexrponus.Kopposus meramnos. /JIex/
JIab OKHCIUTETPHO-BOCCTAHOBUTENBHBIC peakiuy /J1ab/ 1 2 J1.1 0
J1.2J12.1

32

Cp WNuauBnayansaoe 3amanue Ne3 /Cp/ 1 24 0

Cp IMonroroBka k taboparopHbM pabotam /Cp/ 1 22 0

HKP Kowmmurekcrast koHTpOsbHas padora /MKP/ 1 2 JI1.1J11.2 0
91

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Pazmen "O6mas xumus"

Jlexmust "OcHOBHBIE 3aKOHBI XUMHUN"

OCHOBHBIE IIEJTH U 33/1a4H JUCITUTLTAHEI, €€ CTPYKTYpa U CBSI3b C AUCIUTLUTMHAMY B OOIIEH CHCTEME IMOTOTOBKY CIIEIUATUCTA.
OyHIaMeHTaIbHBIE 3aKOHOMEPHOCTH XUMHUH KaK TEOPETUIECKOH OCHOBBI HOBBIX HAYKOEMKHX TEXHOJOTHI. OCHOBHEBIE
CTeXHOMETpHUUECKHe 3aKOoHbI. OCHOBHBIC HAMPaBIECHHUS TEXHUUECKOTO MPOrpecca B OTPACIH.

Jlexuus "Ctpoenue Beniectna”
Crpoenue atoma. KBantoBble uncna. PacripeneneHue 3eKTPOHOB MO YPOBHAM U MOAYPOBHSM. BiusiHue CBONCTB XMMHUYECKOTO
3JIEMEHTA B 3aBUCHMOCTH OT €TI0 MIEKTPOHHOH KOH(UTypanuu.

Jlexnus "Ilepuoanyeckuii 3axon J[.1M1.Menaeneesa'.
CrpyKTypa NepruoanvecKoil cucteMsl. [IeprouuyHOCTh H3MEHEHUS CBOMCTB XUMHYECKUX JIEMEHTOB M MX COEAMHCHUM.

Jlexius " Xumuueckas CBS3b'".

OcHOBHBIE CBOIicTBa XUMHUYECKOH CBsI3U. KoBaneHTHast xuMmuueckas cBsi3b. [lonspHocTs cBsi3u. HaceimaemocTs. HanpaBneHHOCTS.
Honnas cBa3b. Kpuctamnsl. Merannndeckas cBsi3b. BogoponHas cBa3b. Ban-nep-paanscoBo B3auMoelCcTBUE MOIeKyl. Biusaue
THITa XUMUYIECKOH CBSA3M HA (PU3NKO-XUMHUYECKHE CBOHCTBA BEIIECTB.

Jlexuus "Xumuueckas TepMOAMHAMUKA"

DHepreTHKa XUMUYECKHX MporieccoB. [IoHsTHEe TepMOANHAMIYECKOH crcTeMBl. Busl cucrem. TepMoauHaMudeckue mapaMeTpsl
cucreMsl. Kimaccudukarnms TepMoiiHaMIIECKIX IpoIieccoB. BHYyTpeHHSS SHEeprus U SHTANBIHSA. TermtoBsle 3G dexTs! 1 ux
WCTIONb30BaHUE B XUMHUYECKON TEXHOJIOTUH. DHTponus. DHeprus I uboca. OCHOBHbIE 3aKOHBI TEPMOAMHAMUKH.

Jlexnus "Xumuueckast KuHeTUKa"

CkopocTh XUMHUYECKHX peakiuit CKOPOCTh XMMHUUECKHUX PEaKIi B TOMO- M T€TepOreHHbIX cucTeMax. @akTopbl, BIUSIONIIE HA
ckopocTb peakuuil. Teopus Appennyca. Katanusaropsl. 'oMoreHHbIi U reTeporeHHbI kaTaau3. 3aKoH JAEHCTBYIOIINX MacC Ui
HeoOpaTMBIX peakiuid. [Ipasuna Bant-I'odda. Xumudeckoe n pasoBoe paBHOBecHe

[onsTrHe 006 0OpaTUMBIX M HEOOPATHMBIX PEAKIUAX. XUMHIECKOE paBHOBECHE. 3aKOH JICHCTBYIOMINX MacC JUIs 00paTHMBIX
peakuuii. dakTopsl, BIusAOLME Ha XuMuueckoe paBHoBecue. [Tpunnun Jle lllarense.

Jlexuus "PacTBopsbl 1 uX cBoiicTBa"

Kraccuukanus pactBopoB. CrIocoOb! BeIpaKeHHs KOHIICHTPAIIUK pacTBOpa. PACTBOPBI HEANEKTPOIUTOB U MX KOJUIUTATHBHBIC
cBolicTBa. 3akoH pa3baBineHus OcTBanbia. Teopus dNMeKTponuTHYecKor Aucconnanuu. CTeneHb ¥ KOHCTaHTa AUCCOLUAIINH.
Crna0ble n cHIIbHBIC HNEKTPOINTHL. CBOWCTBA PACTBOPOB JIEKTPOIIUTOB.

Jlexnus "MonHO-00MeHHbBIE peakuuu. [ uaponus comneit”
Honnoe npousseneHue Boabl. Bogopoansiii mokaszarenb. MHauKkaTopbl. OCHOBHBIC THIIBI TUAPOJM3a coiei. Onpenenenue pH B
kaxom tune. Cternens ruiposn3a. OakTopsl, BIUSIONIAE HAa POIIECC THAPOIIH3A.




Jlexuus "OkucnuTelbHO-BOCCTaHOBUTENBHBIE peakuuu (OBP)".

OcHOBHBIE TIOHATHUS JaHHBIX peakiuil. Crenenpb okucieHus. OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA AIIEMEHTOB U MX
coexuHenui. [IpaBmio snexTporHoro Oananca. YpasauBanus OBP MeTomamMu 31€KTPOHHOTO U HOHHO-3JIEKTPOHHOTO OaaHca.
PasnoBugnoctu OBP. Baxkueiinine okuciaurenu 1 BoccranoBuTel. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHAS IBOHCTBEHHOCTD
XUMHYECKHX JIEMEHTOB.

Jlexuust "OCHOBBI 2eKTpOXUMUH"

[ToHsATHE ANEKTPOXMMHUYECKOH cHCTEeMbl. Bubl cucTeM. DNeKTpOAHBIN NOTEHINAI MeTallia. DIeKTPOXUMHUYECKUI psif
HarpspkeHUH. CBOMCTBa psga aKTHBHOCTH. XUMHWYIECKHE HCTOYHUKH JIEKTPHIECKOTo ToKa. ['anpBaHndeckuii aneMenT. [IpuHnmm
pabotsl. Pacger D/IC. DnexTponu3 BOAHBIX PACTBOPOB U €r0 3aKOHOMepHOCTH. Koppo3ust MeTaioB. 3amuTa MeTauIoB OT
KOppo3uu. AKKymyssTopsl. Buapl. [Tpuniun paboTsl.

6. POHI OIEHOYHBIX CPEJICTB

6.1. ITepeueHb BHI0OB OLICHOYHBIX CPEACTB

BrimosHeHBIE 1 3aIUIIICHHBIE Ta00paTOpHBIC PA0OTHI
BrinonHeHHbIE U 3a4TeHHbIE KOHTPOJIbHBIE paOOTHI
3a4eT 1o AUCLMILUINHE

6.2. Tembl NHCBMEHHBIX padoT

He mpexycMOTpeHBI yaeOHBIM TUTAHOM.

6.3. KoHTpoJIbHBIC BONIPOCHI U 32/IaHUSA

DOChI gua komnerenuun OITK-1.2

1)KakoBa cokpallieHHas 2JIeKTPOHHAs KOH(QUTYpalys aToMa dJIEMEeHTa ¢ OPSIAKOBBIM HoMepoM 207

a)[Ar]4sl;

0)[Ne]3s1;

B)[Ar]4s2;*

r)[Ne]3s2.

2)Kak MEHSIOTCSI CBOMCTBa XMMHYECKHX JIEMEHTOB CJICBa HAMPABO 110 MEPHOIY?

OTBeT: MeTAIIIMYIECKHE, BOCCTAHOBUTEIIFHBIE CBOMCTBA YOBIBAIOT, 4 HEMETAIIIMYECKIE, OKUCIUTEIBHBIC CBOHCTBA YCHIIHBAIOTCS.
3)Yucio HeCcIapeHHBIX IEKTPOHOB B aTroMe (ochopa B OCHOBHOM COCTOSIHUU PaBHO:

a)5;

0) 4;

B) 3;*

r) 2.

4)YTO MPOUCXOAUT C TEIUIOTOH B AK30TEPMHUIECKOM IIporiecce?

Ortger: Temnora B X0/1¢ XUMHUYECKOH PEAKINH BBIACIACTCS, N3MCHEHHE SHTAIBIINH IIPH 3TOM HMEeT OTPUIATeIbHbIC 3HAYCHI
AHx.p.<0.

5) Kakoe yrBepxieHre cripaBeIMBO IS TocienoBarebHocTh dneMeHToB C,N,0?

a) clieBa HAIIPaBO YMEHbBIIAETCS Paanyc aToma;™

6) cneBa HanPaBO YMEHBIIACTCS MEKTPOOTPHLATENBHOCTh aTOMOB;

B) CIIpaBa HaJIeBO BO3PACTAET YHUCIIO IJEKTPOHHBIX CIIOEB,;

T) CJIeBa HAIIPABO YCHIIMBAIOTCSI BOCCTAHOBUTEIBHBIE CBOHCTBA.

6)Kakast GyHKIHS B TEPMOAMHAMHUKE OTIPEIEISIET CAaMOIIPON3BOIIFHOE TIPOTEKAHNE PEAKIINH?

Otet: @yHKUUSA Ha3bIBaeTcs sHeprust [ n66ca uimn n300apHO-U30TEPMHUUECKHII TOTEHIIUAI.

7) ®opmyia BeIcIIero oKcuaa eMeHTa 9207, YKaKHUTe IEKTPOHHYIO KOHQUTYPAIHIO BaJICHTHBIX JJICKTPOHOB aTOMa AJIEMEHTA!
a) ns2np2;

6) ns2np3;

B) ns2np4;

r) ns2np5*

8)Kaxoii MeTa sIBIsETCS aHOAOM B TalIbBAHUYIECKOM dJIeMeHTeZn | Zn2+ | | Cu2+ | Cu Axo6u-anmsnsn?

OTtBeT: AHOZOM SIBISIETCS IIMHK, KaKk 00Jiee XUMHUECKH aKTUBHBIN deMEHT ¢ 0oJiee HU3KUM 3HaUE€HHEM DJIEKTPOJHOTO MOTEHIHAA.
9)U3 "ero cocTouT 000 pacTBOp?

OtBeT: VI3 MONIEKyYI paCTBOPUTEIS U PACTBOPEHHOTO BEIIECTBA U IIPOTYKTOB UX B3aHMOJICHCTBHS.

10)Bpeaxkin,cxema kotopoit Cr2072- + 14H+ + 6CI-=3CI2 + 2Cr3+ + 7TH20,0KUCTUTENSAMY SBISIOTCIATOMBI DJIEMEHTA, CHMBOJI
KOTOPOTO:

a) Cl;

0) Cr;*

B) H;

r) O.

11)KakumM CBOHCTBOM 00a1aI0T PAacTBOPHI DIEKTPOIUTOB?

Otgert: [IpoBOANTE SKIEKTHYECKUHA TOK.

12) ®yHK1MA, XapaKTepu3yoLas HeynopsIOYeHHOCTh B TEPMOAMHAMUYECKON CHCTEME, Ha3bIBaeTCs:




a) SHTAJIBIINS;

6) sHTpOMHS;*

B) sHeprus [ mboca;

T) U30TepMa.

13)Uto npoucxXoIuT MpH IEKTPOTUTHYECKON TUCCOLIMALIMN MOJIEKYIT IIEKTPOJIMTa B BOJHBIX PACTBOPAx?
OTBeT: MOJIEKYJIB PACHaalOTCs HA MOHbI — KATUOHBI U aHUOHBI.

14) Peakrus umeT caMOIIpOU3BOIBHO B IIPSIMOM HAIIPABICHUH, ITPH YCIOBHU:

a) AG <0;*

6) AG >0;

B) AG=0;

r) AG>0.

15)Uro xapakTepusyeT BOJAOPOIHBIN MoKka3zaTens pH?

OtBet: KoHLEHTpaL1I0 KaTHOHOB BOJIOPOAA B PaCTBOPE, XapaKTeP CPeibl — KUCIOTHYIO, IIEJIOYHYIO WIIK HEWTPAIbHYIO.
16) Tlo cneacturo 3akoHa ['ecca TeruIoBo# 3 (EKT peakuu HaXOJUTCS TI0 YPaBHEHHUIO:

a) ASx.p. = X SHpOAYKTOB peakiMu - LSHCXOAHBIX BEIIECTB;

6) AHx.p.= X AH npoaykToB peakiiuu - £ AH HCXOIHBIX BelecTs;*

B) AGX.p. = £ AGUpOoxyKTOB peakiuy - * AGHCXOIHBIX BEIIECTB;

r) AGx.p.= AH- T-AS-10"-3.

17)Kakue peakuuy B XMMUH HA3bIBAIOT TUAPOIU3OM COJIEH?

OrtBeT: Peakuun oOMeHa MEK/Ty MOJICKYJIaMH BOJBI M PACTBOPESHHBIMH B HEH COJISIMH.

18) B HanbobIieii cTeneHn CMECTUTh B CTOPOHY 00pa3oBaHus MPoIyKTa paBHOBecue B cucteme 2S02(T) + O2(r) = 2SO3(r) + Q
MOXHO, €CJTH OJHOBPEMEHHO:

a) MOBBICUTH U JaBlICHUE, U TEMIIEPATYPY;

0) MOHN3UTH JaBICHUE, U TEMIIEPATYPY;

B) MOHM3UTH JABJICHHUE, IIOBBICUTH TEMIIEPATYPY;

T) MOBBICUTH JIaBIEHUE, TOHU3UTH TeMIeparypy.*

19)Kakue peakiuy B XUMUHM OTHOCSITCSL K OKUCIIUTENIbHO-BOCCTAHOBUTEIBHBIM?

Ortget: Peakinu, B pe3yibraTe KOTOPBIX H3MEHSIOTCS CTEIICHH OKHCICHHS y SIIEMEHTOB.

20) Ilpu nOBBIIEHUN TEMIIEPATYPHI:

a) BO3PACTaeT CKOPOCTb KaK SK30TEPMHUUYECKHX,TaK U SHAOTEPMHUUECKUX PEaKIHii:

0) CKOPOCTB HK30TEPMHIECCKUX PEAKINIl BO3pacTacT,a SHAOTEPMUISCKHX—YMEHBIIACTCS;

B) CKOPOCTB 3K30T€PMHUCCKHUX PEaKIi YMEHBIIAETCs,a SHAO0TEPMUIESCKUX BO3pacTaet;™

T') YMEHBIIAETCS CKOPOCTH KaK 9K30-,TaK SHAOTEPMHUUECKHX PEaKIHid.

21) Yro nmoka3bIBaeT CTENeHb OKUCICHUS 1eMeHTa?

OTBeT: KOJIIMYECTBO 3IEKTPOHOB, CMEIICHHBIX OT aTOMa JJIEMEHTa (TTOJI0KUTETbHAs CTEIICHb OKUCIICHNS ) WIIH K aTOMY JaHHOTO
aeMeHTa (OTpUIlaTeNbHAs CTeNeHb OKHCIICHNU).

22) PaBroBecue nporecca CO2(r)+H20(x)=H2CO3(p-p)+Q B cTOpoHy 00pa30BaHMsl yroJIbHOW KACIOTHI CMEIIAIOT :
a) TIOHIDKCHHUE JTaBIICHHUS;

0) MOBBINICHNE TEMITCPATyPEI;

B) yBEJIMYEHNE KOHLEHTPALIUHU YIIIEKUCIIOTO ras3a;™

T') IOHWXEHUE JTaBJICHUS.

23)B yeM 0cOOCHHOCTH BHYTPHMOJIEKYIIIPHBIX OKHCIHTEIFHO-BOCCTAHOBUTENIBHBIX PEaKInii?
OtBeT: B Takux peakiusax OKUCIUTENb M BOCCTAHOBUTENb HAXOAATCA B OJHOII MOJIEKyIIe.
24)Crenens okucienus cepsl B NaHSO3 paBHa:

a) +6;

0) -2;

B) 0;

r) +4.%

25)Kaxkue mporieccsl Ha3bIBAaIOTCA MEKTPOXHUMHUIECKIMHU?

OrtseT: B pesynbTare KOTOPBIX, XUMHUYECKast SHEPTHA IpeodpaszyeTcs B MEKTPHUECKYI0 1 HA000POT.
26)13 nepeuyrcIeHHbIX 2IEMEHTOB HauboJiee 2IMeKTPOOTPULIATENIbHBIM SIBIISETCS:

a) a3or;

0) KuCIOpOI;

B) XJIOp;

r) drop.*

27)B xakoM HampaBJIeHUH IPOUCXOIHUT ABIKCHHE JICKTPOHOB B TATbBAHMYECKOM JIeMeHTe?
Otget: OT aHOA K KaTOy.

28) Bribepere onpeiesieHue OMUCHIBAIOINEE MPOIECC TUCCOLUAIIUU:

a) B3alMHOE TPOHNKHOBEHHE CONPHUKACAIOIINXCS TEN BAPYT APYTa;

0) mpo1tiecc pacTBOPEHHUSI HIIEKTPOIUTOB IO JCHCTBHEM BOJBI; ™

B) MPOLIECC TPUCOSIMHEHHSI BOJBI K MOJIEKYJIaM, aTOMaM HMJIM HOHAM;

T) IpolecC NPUCOEANHEHNS aTOMOB.

29)Kaxk onpenenuTs Kakoi MeTau1 OyIeT aHOIOM B IaJlbBaHMYECKOM dIEMEHTE?

OtBeT: Metai ¢ 6oee HU3KUM 3IEKTPOIHBIM MOTEHIINATIOM, CTOSIIUM B PAIy HAIIPSDKCHUS JIeBee BTOPOro MeTaslia.
30)Br1OepeTe onpe/esieHue ONMChIBAIOIIEe MPOIECC THAPATAIINH:

a) B3aNMHOE TPOHNKHOBEHHE CONPHUKACAIOIINXCS TEN BAPYT APYTa;

0) mpo1tiecc pacTBOPEHHUSI HIIEKTPOIUTOB IO JCHCTBHEM BOJIBI;

B) MPOLECC TPUCOSIMHEHHSI BOBI K MOJIEKYJIaM, aTOMaM HJIM HOHaM;*




T) IPOIECcC PACTBOPEHHS AIEKTPOIUTOB MO AEHCTBHEM 3IEKTPUUECKOTO TOKA.

TumnoBsle BONPOCHI K TOATOTOBKE 3aIIUTHI JIAOOPATOPHBIX PabOT MO AUCLUILIUHE

1. OCHOBHBIE 3aKOHBI XMMHHU. 3aKOH COXPaHEHMSI MacChl BELIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOTajIpo U €ro
CIIeACTBHA. 3aKOH KBHBaJICHTOB. OnpeiesieHre SKBUBATIEHTHBIX MacC MPOCTHIX U CJIOKHBIX BEIIECTB.

2. Teopun crpoenus atoma Pezepdopna u bopa. CocraB atoma. OTHOCHTENbHAS aTOMHAsI Macca 3JIEMEHTa.

3. KBanroBble yncrna.

4. PacnipesienieHre 3I€KTPOHOB IO SHEPTETHYECKUM YPOBHAM H HoxypoBHsAM. [Ipuarmn [laymu. Ipasmno Xynnma. IIpasmio
Kneuxosckoro.

5. [onsaTHe 06 s- , p- ,d- ,f- onemenTax. Xapakrep COeAMHEHHH UMH 00Pa3yeMBbIX.

6. IMepuoanuecknii 3akoH. CTpyKTypa nepuogudeckoil cucremsl. [ToHsTHE O TpyIax, MOATPyNIax U IIepHOAax.

Ilepuonnueckoe U3MEHEHUE CBOMCTB XUMUYECKUX IEMEHTOB B IPYIIAX U MEPUOAAX: 3apsij SApa; pailyc aTOMa; SHEPTHs
MOHU3A1UH; SHEPIUsl CPOJCTBA K 3JIEKTPOHY; 3J1€KTPOOTPULIATEILHOCTD; OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOICTBA.

7. [ToHsiTHie O BHYTpEHHEH 3HEpruu cuctembl. [lepBhlil 3aKOH TepMOAMHAMUKH. Ero mpuMeHeHue JUisi U30XOPHBIX U
M300apHBIX MPOIECCOB.

8. [MonsTne 06 sHTampnuu. 3akoH ['ecca u ero crneactBus. [oHsATHE 0 TemoTax 00pa30BaHUsS CIIOKHBIX BellecTB. Pacuer
W3MEHEHHUs SHTABIINY IPU XUMHUECKUX PEaKLUIX.

9. [oustue 00 suTpornuu. BTopoit u TpeTnii 3akoHbl TepMOAMHAMHUKH. CTaHIapTHAs SHTPOIHS BeliecTBa. Pacuer
W3MEHEHHUS SJHTPOITHU CHCTEMBI.

10. INonsTre 06 u300apHO - M30TepMUUecKoM HoTeHIuane. OCHOBHOE ypaBHEHHE TEPMOAWHAMHUKH. Y CIOBUS BO3MOXKHOCTH
MpoTeKaHus mporecca. Pacuer n3mMeHeHus cBo0o1HOM 3Heprun [ 'nooca.

11. Xumuyeckasi KHHeTHKa. CKOPOCTh XMMHUYECKON peaklnyd B TOMOTE€HHON M FeTepOreHHOW CUCTeMaX. 3aBUCUMOCTD
CKOPOCTH XUMHUYECKON peaKkiu OT KOHIEeHTpauu. Ou3ndeckuil CMBICT KOHCTAHTBI CKOPOCTH XMMHUYECKOH PEaKIIHH.

12. BnusiHue TemnepaTypbl Ha CKOPOCTbh XUMHUYecKoi peakuuu. [IpaBuno Bant ['odda u Temneparypublii koapduuneHt.
Teopust AppeHuyca. 3aBUCUMOCTh CKOPOCTH XUMUYECKOM PEAKIIUU OT SHEPTUU aKTUBAIUH.

13. Karanu3. OcHOBHBIE MMOJIOKEHUS TEOPUH KaTaau3a. MexXxaHU3M TOMOTE€HHOTO U T€TepPOreHHOTO KaTaiusa.

14. INonsiTre 06 0OPAaTHMBIX pPeaKIUAX U XMMHUECKOM PaBHOBECUH. 3aKOH JEHCTBYIOUIMX MAacc OIS OOPAaTUMBIX CHCTEM.
CBsI3b KOHCTAHTBI PABHOBECHS C TEPMOAMHAMHUYECKUMH (QYHKIHSIMH.

15. [punnun Jle-lllarense. BnusHue usmeHeHus: TeMnepaTypsl, JaBJICHUs, KOHIICHTPAIMK BEIIECTB HAa CMEIICHHE
PaBHOBECHS B CHCTEME.

16. OO01as xapakTepucTuka pacTBOpoB. CrocoOb! BbIpaXKEHUSI KOHIEHTPALUNA pacTBOPOB.

17. TepmoarHaMuKa MpoLECCOB pacTBOPEHUS. BinsHue TeMnepaTypbl U J1aBJIeHHs] HA PACTBOPUMOCTH BEILIECTB.

18. KomnuratneHble CBOHCTBA MaealNbHBIX pacTBOpoB. 3akoH BauT-T'odda. 3akon Payns u ero cnenctust. CriocoOs
OTIpeieNIeH s MOJIEKYISIPHON MacChl paCTBOPEHHOTO BEIIECTBA.

19. ITousatue 00 3eKkTpoanTax. Teopus MEKTPOTUTHUECKON aucconnari. OOIMUiA MPUHIUI JUCCOLMAIIAH. DIEKTPOIIHTHL.

OCHOBHBIE TTOJIOKEHUSI TECOPHU dISKTPOTUTHICCKOM Tucconmarun. Jucconuanus KucioT (0HO- U MHOTOOCHOBHBIX ), OCHOBAHUI
(0IHO- ¥ MHOTOKHUCIIOTHBIX ), COJIEH (CPEeHUX, KUCIIBIX, OCHOBHBIX).

20. KonnuratuBHble CBOHCTBa PacTBOPOB IEKTPOIUTOB. M30TOHMUecKUi koaddunuent. Crenens quccounanuu. Ilonstue o
CHJIBHBIX U CJIA0BIX 3JIEKTPOIUTAX.

21. Crabsle snexktponutsl. KoHcTanTa muccormaniy. 3akoH paz0apieHuss OcTBasbaa.

22. CuJIbHBIE DNIEKTPOTUTHL. AKTUBHOCTh MOHOB. [ToHATHE 0 KaXKyleiicsl cTeNeHn AUCCOIUAINY.

23. Honnoe npoussenenue Boasl. [lokazatens Bopopona. MHAMKATOPHI.

24. VoHHO-00MEHHBIE PEaKIMH B PaCTBOpax JIEKTPOIUTOB. Y CIIOBUS HEOOPATUMOCTH HOHHO-OOMEHHBIX PEaKIIHH.

25. Kectrkocts Bonsl. Bpemennast u moctostaHas. CriocoObI yCTpaHEHUS .

26. I'uaponus coneit. O6paTuMocTts ruaponusa. Crenens ruapoianza. KoHcTanta ruapoinsa. Y CIoBUS YCHICHUS THAPOIU3a.
I'unponu3 pazauyHbIX THIIOB COJIEH.

27. OxucnurtensHO-BoccTaHoBUTENbHBIE peakiuui (OBP). TloHsTHE O CTENeHH OKHMCICHHUS, OKUCIUTENSIX U

BOCCTAaHOBUTEIISAX. BaykHe e OKUCIUTENH i BOCCTAHOBUTEIN.

28. MeTtobl COCTaBIICHUS YPaBHEHUH OKUCIIMTEIHHO-BOCCTAHOBHUTENbHBIX peakuuii. OBP B paznmnunbix cpenax. Tunsr OBP.
29. Teopust IEKTPOAHBIX NOTEHIMANOB. YpaBHeHHe HepHera. OnpeneneHne CTaHIapTHRIX 3JIEKTPOAHBIX MOTCHIHAIOB.
YeTpoiicTBO BOZOPOAHOTO MEKTPOAA. PAn HanpskeHUi MeTalIoB.

30. lanpBaHKMYecKue 7I€MEHTHI. Y CTPOUCTBO M mpuHIMN padoTsl. Pacuer D/IC.

31. DEeKTpoau3 B paciulaBax U pacTBOpax EKTPoaUTOB. IlocienoBaTeabHOCTh NPOLIECCOB NPOTEKAIOLUINX HA aHOME U
karojie. 3akoHbl ®apanes. Pacuer 00beMa M MacChl BENIECTB, BELICITHBIINXCS MPH dJeKTponu3e. [IpuMeHeHne 31eKTpom3a.

32. Koppo3sus meramioB. Xumudeckas ,3IeKTpoxuMudeckas. CIoCOOb! 3aIIUTHl METAJIOB OT KOPPO3UH.

33. Axxymynsitopel. Kucnorasle. [lenounsie. [Ipunuun paboTsl.

Tunossie 3aJJaHus 110 JUCHUITITINHC!

1. PaccuntaTh 3KBHBaJCHTHBIE Macchl cienyronux coeannenuid PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacrincath 25IeKTpOHHYIO KOH(UTYpAIMIO aToMa MapraHIia. YKa3aTh BO3MOXKHBIC BAICHTHOCTH M XMMHUYECKHE CBOWCTBA.
Omnucath KBAHTOBBIMH YHCIIAMU BaJCHTHBIC 3IEKTPOHBI aTOMA.

3. Paccunrtath TermnoBoi 3dekT peakiuu ropeHus aneTuiaeHa (H.y.)

4. Paccunrtath, BO CKOJNBKO pa3 U3MEHUTHCSI CKOPOCTh XUMHUECKON peaklUy , €CIM YBEIUUUTh TeMiepaTtypy ¢ 50 no 80

rpaxycoB 1o Llenbeunto, TeMepatypHsIii K03 (GUINUCHT paBeH 3.
5. Kyna cmectutbes xummuueckoe paBHoBecue cucteMbl A(T) + 2B(1) «»C (k) AH<O ; ecnu




- YBEIMYUTh TEMIIEPATYpy

- IIOHU3UTh KOHLICHTPALUIO Beuiectsa B

- [IOHU3UTH JaBJIEHHE B CUCTEME

HaMNNCaTh BBIPAXKEHUE Il KOHCTAHThl PABHOBECUS JTaHHOHU PEAKIMU.

6. Paccuntare MomsipHyro koHueHTpanuio 200 r 20% pactBopa xynopuga kaneius ([1=1,015 r/mm).

7. Ha ckonmbKo MOHM3UTHCS JaBlieHHE napa Hajg pactBopoM npu 25 °C, coxepkammM 15 T rimokossl B 150 T Boxsl. JlaBinenue
mapa HaJl YMCTBIM pacTBOpuTenIeM(TIpH TOH ke Temmeparype) paBHo 26 klla.

8. Hamucars peakiuu ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 yka3ats pH B kKaXXaoM cilydae THIPOIH3a.

9. VYPOBHATH METO/IOM 3JIEKTPOHHOTrO GanaHca

Na2S03 + KMnO4 + H2S04
10.

=Na2S04 + MnSO4 + K2S04 + H20
Paccunrars D/IC ranpBaHHYECKOTO 3JIEMEHTA, COCTOSIIETO W3 IUIACTHH OJI0BA U MEIH, IPH UX KOHIEHTPALUH B

pactBopax cooTBeTcTBeHHO [1] Monb/n 1 [0,01] Monb/n. YKa3aTe HallpaBiIeHUE IBHYKEHUE IIEKTPOHOB.

WunuBuayanpHble 3aJaHUS:

"OcHoBHbIE 3aKOHBI XUMHUH. CTpoeHHE aTOMa. XUMHUYECKas CBS3b"
"DHepreTuKka XMMUYECKUX MIPEBpaLieHui"

"KuneTrka XUMU4ECKUX peakuuil. XuMHYeCcKoe paBHOBecHE"

"CocTaB u cBoiicTBa pacTBOpoB. Peakunu noHHoro oomena. ['maponus coneit”
"OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUU. DIEKTPOXUMHUs"

6.4. MeTroaquueckue MaTepHaJibl, ONpele/sioliie Npoue1yphbl OlleHHBaHUSA

Pemenne THITOBBIX 3aJaHUH, TECTOB, 3aIITA TEOPETHYECKOTO MaTepHalia Ha Ja00paTOPHBIX 3aHATHIX.
JlabopaTopHast paboTa CUMTAEeTCs CAAHHOI, IPH BRIMOTHEHHUH CIEAYIOMINX YCIOBUH:CTY/ICHT Ha Hell IPUCYTCTBOBAJ, BBIOIHHUI,
3aIIUTHI TEOPETUUECKUI MaTepual 1o JaHHoi TeMe. KoHTposbHas paboTa CYMTAaeTCs BBIIIOIHEHHON, IPH PEILICHHH CTYCHTOM
70% 3amaHuii cofepKaIUXCsl B BApHAHTE.

3a4er Mo AUCHUIUIMHE CTABUTCS II0 UTOTaM pabOTHI 00YJarOIEerocs B TEYCHUE CEMECTPa, BEIPAKCHHBIM B BH/IE BHIOIHCHHUS
KOHTPOJIBbHBIX paboT, pabOThl Ha KOJJIOKBUYMAaX, BHITIOJHEHUS U 3aIIUTHI JIAOOPaTOPHBIX PadoT.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenayemasi JutepaTypa

7.1.1. OcHoBHasl TUTepaTypa

ABTOpBI, COCTaBUTENU 3arnaBue W3narenscTBO, TOI
JI1.1 [Pocuu U. B., Tomuna |OO6mas n Heopraundeckas xumust. COBpeMeHHBIH Kype: YdaeOHoe Mocksa: U3garenscTBo
JL I mocobue s 6akaaaBpoB IOpaiir, 2016
JI1.2 | I'nuaka Huxonait 3amaun ¥ ympaXKHEHHUs 1Mo 00IIei XUMHUU: yued. mocooue Mocksa: Uurerpai-
JleonnnoBuy IIpecc, 2001
7.1.2. lonoHUTEIbLHAS JIMTEpPaTypa
ABTOpBI, COCTaBUTEH 3arnaBue WznarenscTBo, oA
JI2.1 | SpocnaBueBa AHHa X¥uMus: 1a0apOTOPHBIH MPAaKTHKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 IlepeueHb pecypcoB HH(pOPMALMOHHO-TeIeKOMMYHHKAMOHHOIT ceTn "WHTepHeT"
31 | Koncmekr nekiwii o odmeil xuMun
32 | O6pa3zosatenshsril mopran CI'YBT. Dnexrponsslit kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MO JISI)
Hasnauenue Ob6opynoBaHue
VYueOHas AyITUTOPHS quts | AynuropHas gocka; Kommekr ygeOHoi Mebenn; KoMIIIeKTsl XHMIYECKOH TOCYIBl U PEeakTHBOB
MPOBEACHUS TPYIIIOBBIX H | JUT TIPOBEICHUS XUMUYECKOTO NMPAKTUKyMa; BeITsxHON mKad
WH/IMBUIYaJbHBIX KOHCYNbTAIMH
VYuebHas ayIUTOPHS Ui | AyauropHast mocka; Komruiekt yde6HON Mebenn; 6 KOMIUIEKTOB Ui JIAOOpaTOPHON paboThI 1Mo

IIPOBEJIEHUS TEKYIIEro KOHTPOJISL
U IPOMEXKYTOYHOH aTTECTALUH

OIIPECIICHUIO KECTKOCTH BOABI (IITATHUBBI C MPOOMpPKaMH, HAOOp XUMHUYECKHX pEarcHTOB); 6
KOMIUIEKTOB Ul Ta0OpaTOpHOH pabOThHI IO OIMpPEAEICHHIO NIEKTPOIPOBOAHBIX PAaCTBOPOB COIEH
(ITK-2mT., MCTOYHMK TOKa-3 INT., IITaTUBBl C NPOOUPKAMH, OIEKTPOABI H3MEPHUTEIbHEIE,
SNIEKTPOJbl CpPaBHEHUsA); 6 KOMIUIGKTOB JUIsi J1abopaTopHOl pabGoThl 1O  OHpeelIeHHI0
HOHOOOMEHHBIX peakiui (IITaTHBEI C NpoOmpkamu, Habop peakTHBOB, pH-MeTpsl); BrrTshxHON
mKad

YuebHas AyAUTOPHSA i | AyautopHast nocka; Komrutekt ydueGHON Mebenu; MynbTuMenniiHoe 00OpYHOBaHUE: MPOEKTOP
MPOBECHUS TPYIIIOBBIX u | (cTauMoHapHbIi), 3kpaH (crannoHapHslii), [TK (nmepeHocHoii)

WHIMBAYAIbHBIX KOHCYIbTAIHH

ITomemenue s | Kommnekr  yaebnoit mebenmu; IIK — 10 mr., mnogkmiodeHHBIX K cetd "UHTepHeT" ™
CaMOCTOSITENTbHON paboThl | oOecneunBaOmUX ~ AOCTYIl B OJNEKTPOHHYIO  MH(OPMAIMOHHO-00pa3oBaTEeNbHYIO  Cpemy
o0yJaroImuxcs YHuBepcHTeTa.




