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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

TeopeTudyeckre OCHOBBI AIEKTPOTEXHUKH

227

I'mnpomexanuka

22.8

Jletanu MaluH U OCHOBBI KOHCTPYHPOBaHUS

229

OOmast >JIEKTPOTEXHUKA U DIICKTPOHHUKA

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

OnexTpoobopyI0BaHNE 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 O0CITY>KUBAHUS U PEMOHTA CY/IOB

2.2.20

(OCHOBBI aBTOMATHUKHU 1 TCOpUH YIPABJICHUA TEXHUICCKUMU CUCTEMAMU

2221

OO0mras sHepreTHKa

2.2.22

CHCHI/I&HBHLIC TJIaBbl MATCMATUKH

2.2.23

OO0mmit Kypc OECIMIOTHBIX TPAHCIIOPTHBIX CHCTEM

2.2.24

OCHOBBI aBTOMAaTHYECKOTO YIIPABICHHS

2.2.25

Hayuno-uccnenoBaresnbsckas pabora

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

(MOJYJIS)

OIIK-3: Crioco6eH NpuMeHSITh COOTBETCTBYIOIINI (U3NKO-MaTeMaTHYECKHIi aNMapaT, MeTOAbl AHAJIN32 H MO/JeJIHPOBAHUS,

TEOPETHYECKOTO H IKCIIEPUMEHTAIHHOI0 NCCIeT0BAHNS IPU PellieHNH MPo(ecCHOHATbHBIX 3a1a4

OIIK-3.3: JleMoHCTpUpPYET TOHUMaHNUE XUMUYECKUX ITPOLIECCOB U IPUMEHSAET OCHOBHBIE 3aKOHBI XUMHUH

B pe3yabTaTe ocBOeHHS THCHUTIIHHBI 00yIAIOIHIICS TOJIKEH

31

3HaTh:

3.1.1

OCHOBHBIE 3aKOHBI OPIaHWYECKOH 1 HEOPraHMYECKON XUMHH; KITaCCU(DUKALIUIO U CBOMCTBA XMMUYECKHUX DJIEMEHTOB,
BEIIECTB M COCAMHEHNH, X Ha3HAUCHUE M 00JIaCTH IPUMEHEHHUSI.

3.2

YMmernb:

3.2.1

Hcnonbs30BaTh OCHOBHBIE QJIEMCHTAPHBIC METOJAbl XUMHUYCCKOT'0 UCCIICAOBaHUs BCUICCTB U COCJIUHCHUH.

3.3

Baajgern:

33.1

CrnocoOGHOCTBIO BHITIOTHEHNS! OCHOBHBIX XHMHYECKHX 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 OCHOBHBIC MTOHATHS 1 3aKOHBI XUMuHU /JIex/ 2 2 JI1.1J11.3 0
31
J1a6 HucTpykTaxk no Texauke 6e3onacHoctd. OcHOBHBIE TOHsTHS /J1ab/ 2 2 JI1.1J11.3 0
€)!
Cp Kraccs! 1 Ha3BaHMS XUMHUYECKUX coequHeHuit /Cp/ 2 4 0
Jlab OcHoBHbIE 3aKOHBI XUMUH /J1ab/ 2 2 JI1.1J11.2 0
3132
Cp OcHoBHbIE 3aKOHBI XUMUH /Cp/ 2 10 0
Jlex DHepreTuka XUMHUECKUX peakiuit /JIex/ 2 2 JIT.1 0
31
Cp DHepreTuka XUMHUYECKUX peakiuii /Cp/ 2 10 0
Jlex CKOpOCTh XUMUYECKUX peaknuit /JIek/ 2 2 0
Jla6 CKOpOCTh XHMUYECKUX peakmui /J1ad/ 2 2 JI.1J11.2 0
JI1.3
32
Cp CKopocTh XUMHUYeCKuX peakuuii /Cp/ 2 10 0
Jlex Xumnueckoe paBHoBecue /Jlex/ 2 2 JI1.1 0
31
Jla6 Xumuueckoe paBHoBecHe /J1a6/ 2 2 JI1.1 0
JI1.2J12.1
32
Cp Xumunueckoe papHosecue /Cp/ 2 10 J1.3 0
Jlex CocraB 1 cBoiicTBa pacTBopoB /JIek/ 2 2 JI.1J11.2 0
32
Jla6 CocraB 1 cBo¥icTBa pacTBOpoB /J1ad/ 2 2 JI1.2712.1 0
Jla6 T'unponus coneii /J1a6/ 2 2 JI1.2712.1 0
32
Cp CocraB u cBoiicTBa pacTBopoB. ['uaponus coneit /Cp/ 2 10 0
Jlex OKHUCIUTENTFHO-BOCCTAHOBHUTENbHBIC peakiun /JIex/ 2 2 0
€)!
Jlab OKUCIUTENH HO-BOCCTAHOBUTENbHBIE peakiyu /J1ab/ 2 2 JI1.1 0
JI1.2J12.1
32
Cp OKHUCIUTENTFHO-BOCCTAHOBUTENbHBIE peakiyn /Cp/ 2 10 0
Jlex T'anpBannveckuii anement. Anexrponu3. Koppo3us meTamios. 2 4 0
AxkymynsaTopst /Jlex/
Jlab Kopposus meramnos /J1ab/ 2 2 0
Cp Onexrpoxumus /Cp/ 2 10 0
UKP 3amura naboparopHbix padot /MKP/ 2 2 JI1.1J11.2 0
31

5. COJEPKAHME JUCLHUILINHBI (MOAYJIST)

Paznen "OOmas xumust"

Jlexius "OcHOBHBIE 3aKOHBI XUMHUN"
OCHOBHBIE LIEJH U 33/1a41 AUCIUILTUHEI, €€ CTPYKTYpa U CBsI3b C AUCUUILTUHAMU B 00IIeH CUcTeMe MOATOTOBKY CIIEUANIUCTA.
®dyHIaMeHTaIbHbIE 3aKOHOMEPHOCTH XUMHH KaK TEOPETHIECKON OCHOBBI HOBBIX HAYKOEMKHX TEXHOJIOTHI. OCHOBHBIC

CTEeXHOMETpUIECKUe 3aKOHBI. OCHOBHBIC HANPaBICHHUS TEXHUYECKOTO POTpecca B OTPACIIH.

Jlexmus "Crpoenue BemecTsa"

CTpOGHI/Ie aroma. KBaHTOBEIC YncIIa. Pacnpez[eneHHe QJICKTPOHOB 110 YPOBHSM H IIOAYPOBHAM. BiusiHue CBOMCTB XMMHYECKOTO

3JIEMEHTa B 3aBUCHMOCTH OT €r0 NIEKTPOHHOH KOH(UTYpaIyu.

Jlexuus "Ilepuonnyeckuii 3axkon [[.11.Menneneena".
CTpyKTypa MeproInIecKoi cucTeMsbl. [IeprHoAnIHOCTh N3MEHEHUST CBOHCTB XHMUYECKUX JIEMEHTOB M UX COSJIMHCHH.

Jlexnus " Xumuueckas CB3b".
OCHOBHBIE CBOICTBa XUMIUYECKOU CBsi3H. KoBasieHTHast XuMudeckas cBs3b. [lomsapHocTh cBsi3u. HackimaemocTs. HanpaBieHHOCTS.




Hounnas cessb. Kpucramsl. Merannuueckas cBa3b. BonopoaHas cBsa3b. Ban-nep-BaanbscoBo B3aMMOAEHCTBUE MOJIEKyI. BiuusHue
THIIAa XUMHYECKOH CBS3U Ha (PM3NKO-XHMMHYECKHE CBONCTBA BEILIECTB.

Jlexuus "Xumnuueckas TepMOAMHAMHUKA"

OHepreTuka XUMUYECKHX mpolueccoB. IIoHsTHe TepMoaAnHaMUUecKoil ciucteMsl. Buasl cuctem. TepMoauHaMudeckue napaMeTpsl
cucrembl. Kimaccngukanus tepMoJuHaMIYECKHUX IIpoLeccoB. BHyTpeHHss sHeprus 1 sHTanbnus. Temnnosbie 3G QexTs 1 nx
HCTIONIb30BaHNE B XUMHYIECKOH TeXHOJIOTHH. DHTponus. JHeprus [ m66ca. OCHOBHBIE 3aKOHBI TEPMOJHHAMHUKH.

Jlexnus "Xumuueckas KMHeTHKA"

CKkopocTh XUMHYEeCKHX peakiuii CKOPOCTh XMMHUYECKHUX PEaKIi B TOMO- M T€TEpOTeHHBIX cucTeMax. QakTopbl, BIUIONIIE Ha
ckopocts peaxnuil. Teopus Appernyca. Karammsaropsl. ['oMOreHHBII U reTepOreHHBIH KaTaau3. 3aKOH JeHCTBYIOIINX MAcC IS
HeoOpaTuMbIX peakiuid. [Ipasuna Bant-I'odda. Xumuueckoe u ¢a3zoBoe paBHOBECHE

[NonsTe 06 0OpaTUMBIX M HEOOPATUMBIX PeakUsX. XUMHUYECKOE paBHOBECHE. 3aKOH JEHCTBYIOIINX Mace JUlsl 00paTUMBIX
peaxuuii. @akTopsl, BAUAIOIME HA XuMHueckoe paBHosecue. Ilpunnun Jle Hlarense.

Jlexuus "PacTBOphI M UX cBOMCTBA"

Kraccudukanms pactBopoB. CriocoObI BEIpaKEHUS KOHIICHTPAITUH pacTBopa. PACTBOPBI HEIJEKTPOIUTOB U MX KOJUTUTATHBHBIC
cBolicTBa. 3akoH pa3bdasienuss Octanbaa. Teopus AMEKTPOIUTHIECKOM Aucconnanuy. CTerneHb U KOHCTaHTa IUCCOIUAIINH.
CnaOble ¥ cHIIbHBIE ANIEKTPOIUTHI. CBOICTBA paCTBOPOB JJIEKTPOIHUTOB.

Jlexmus "MoHHO-00MeHHBIE peakiuu. [ uaponus comneit”
HonHoe mpousseneHne Boabl. Bogopoauslii nokasarens. MuankaTopsl. OCHOBHBIE TUIIBI THApoIH3a coneil. Onpenenenue pH B
KaxoM turne. CreneHs ruaponusa. GakTopsl, BIUSIONNE Ha TPOLECC THIPOIU3a.

Jlexms "OxkucnuTeNsHO-BOCCTaHOBHUTENBHBIE peakiun (OBP)".

OCHOBHBIE TIOHATHS AaHHBIX peakuuil. CteneHb okucaeHus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA AIIEMEHTOB U UX
coenunenuit. [IpaBuio anekTpoHHoro 6ananca. Ypasauanus OBP MeTonamu 3JIeKTpPOHHOTO M HOHHO-3JICKTPOHHOTO OajaHca.
Paznosumgnoctu OBP. Bakneiimme oKUCIUTEIN B BOCCTAHOBHTEIH. OKHCINTEIbHO-BOCCTAHOBUTEIIbHAS JBOMCTBEHHOCTh
XUMHYECKUX DJIEMEHTOB.

Jlexuust "OCHOBBI 31EKTPOXUMUU"

IlonsATHE 21EKTPOXUMUYECKOHN cUCTEMBL. Buabl cucteM. DIeKTpOAHBIN IOTEHIUAN MeTalIa. DIEKTPOXUMUYECKUN psif,
HanpspkeHuil. CBoicTBa psijia aKTUBHOCTH. XUMHUUECKUE UCTOYHUKHU DIIEKTPUUIECKOro Toka. ['anpBanudeckuii anemeHT. [puHimn
pabotsl. Pacuer 3/IC. DneKkTpoian3 BOIHBIX PACTBOPOB M €T0 3aKOHOMEPHOCTH. Koppo3us MeTamios. 3amunTa MEeTaioB OT
KOppo3un. AKKyMyasTopsl. Bumer. [Ipuammmn paboTs!.

6. POHJ OIIEHOYHbBIX CPEJCTB

6.1. IlepeueHs BUIOB OLIEHOYHBIX CPEACTB

BrImonHeHbIe U 3alHMIICHHBIC JA00OPATOPHBIE PabOTHI
BeImoHeHHBIE U 3a4TEHHBIC KOHTPOJIBHBIC PA0OTHI
3a4er 1Mo AUCLMIUIHHE

6.2. Tembl NUCLMEHHBIX PadoOT

He peayCMOTPCHBI y‘le6HBIM IIJIaHOM.

6.3. KonTpoJibHbIe BOIPOCHI U 3aJaHUs

DOChI gaa komnerennun OITK-3.3

1)JIerde ocTambHBIX MEPEUNCICHHBIX IIEKTPOH TEPSET aTOM:

a) Na;*

6) Mg;

B) Al;

r) Si.

2)Uro peryiiaMeHTUpPYeT IPABUIIO JIEKTPOHHOTO OanaHca?

Ortsgert: 1o mpaBniry 37eKTpOHHOTO OalaHCa YHCIO SIEKTPOHOB OTAAHHBIX BOCCTAHOBUTEIEM PABHO YHCITY SJIEKTPOHOB IIPHHATHIX
OKHUCITUTEJIEM.

3) Ckopoctsb peaknuu N2(r) + 3H2(r) <> 2NH3(1)Q>0 MOXHO yBEIHYHUTH,

a) MOBBICUTHTEMIIEPATYPY;

0) BCIONTB30BaTHKATANN3ATOD;

B) YMEHBIIUTH JaBIICHUE;

T') HOHH3UTHTEMITEPATypy. *

4)ITo xaxOMy ITPaBIITY MOXHO PACCUHTATh CTEIICHb OKHCIICHUS JICMEHTa, €CJIH OHA HE TIOCTOSTHHA?
OtBet: CymMa Bcex CTETEeHEH OKUCISHHS BCEX aTOMOB B MOJIEKYJIe PaBHA HYJIIO.

5)K OKHCIUTETBHO-BOCCTAHOBUTEIILHOM PEAKIIMU HE OTHOCUTCS:




a) NaOH+HCI = NaCI+H20;*

6) 6HCI+2Al1 = 2AICI3+3H2;

B) 2KMnO4 = K2MnO4+Mn0O2+02;

r) 2H2+02=2H20.

6)[lepeuncnuTh HEAOCTATKHU KUCIOTHBIX aKKyMYJISITOPOB.

OtBeT: HeOOMBIIAs YISNBHAS SHEPTUs, CAMOPa3PsI IPH XPaHESHHUH, UCIIOJIB30BAaHHE TOKCHYHOTOTSDKETIOT0 METallla IpH
M3TOTOBJICHUH — CBHHEII, U HCIOJIB30BaHIE CEPHON KHCIIOTHI.

7)I1pu noBsIIeHHH TeMIepaTypsl Ha 20° CKOPOCTh peaknuy BeIpocia B 16 pa3. TemmepaTypHslit ko3 QUIIMEHT peakuu paBeH:
a)2;

0) 2,5;

B) 3;

r)4.*

8)Kakune MOKPHITHS HCIONB3YIOT TPU XUMUYECKOH 3alIUTE METAIIOB OT KOPPO3HU?

Ortset: Kpacku, 3mManu, CMOJIBI, OKCHIHEIE, (pocdaTHBIC, HUTPHIHBIE TOKPBITHSL.

9)MonspHas KOHI[EHTpAIHs YUCICHHO paBHA XUMUYECKOMY KOJIMUECTBY PACTBOPEHHOT'O BELIECTBA (MOJIb) B:

a) 100 r pactBopa;

6) 100 nmM3 pacTBOpUTEIIS,

B) | KT pacTBOpA;

r) 1 mutpe pactBopa.*

10)Kaxkoii nporiecc Ha3bIBaeTCS OCMOCOM?

OtBet: OcMoOC - 3TO IIpoLIeCC OJHOCTOPOHHEH (Y3 MOJIEKYIT pAaCTBOPHUTEIS depe3 MOIYyIPOHUIIaeMyI0 MeMOpaHy B
PacTBOPEHHOE BEILIECTBO.

11)I1pu yBenrueHuu naBieHus B 2 paza CKOpOcTh XxuMudeckoi peakiuu 2H2(r) + O2(r) = 2H20 Bo3pacrer B:

a) 2 paza;

0) 4 pa3za;

B) 6 pa3z;

r) 8 pa3.*

12)Yro BBIpakaeT KOHCTaHTA MIEKTPOIUTHICCKOH AUCCOMAIIAN?

OtBeT: OTHOILIEHUE YHCIIA MOJIEKYI MIEKTPOIUTA MOABEPTIINXCS JUCCOIMAIINN K 00IIeMy YHCITy PACTBOPEHHBIX MOJICKYII.
13)[1pu HOpMATBHBIX YCIOBHUSIX TEMIIEpaTypa ra3a paBHa:

a) 0°C; *

6) 25° C;

B) 20°C;

r) 273°C.

14)Yem xapaKkTepH3yeTCs MPOLECC BOCCTAHOBICHHUS 3IEMEHTa B OKHUCIIHTEIIFHO-BOCCTAHOBUTEIEHON peaKiuu?
Ortsert: [Ipouecc BOCCTaHOBICHHUS - 3TO MPOIECC IPUHATHUS SIEKTPOHOB, IPU KOTOPOM CTEIICHb OKUCIICHUS JIEMEHTa MOHIKACTCS.
15)Kakoii B3 nepeyrciIeHHbIX HU)KE aTOMOB HMEET HauOOJIbIIHN pauyc:

a) H;

6) K;*

B) Li;

r) F.

16)IIponomkure QOpMyIHPOBKY 3aK0OHA ABOTaIpo: «B paBHBIX 00BEMAX JIOOBIX Ta30B, B3STHIX MPH OJWHAKOBOH TeMIIepaType u
JIABIICHHH. . .»

OTBeT: COACPIKUTCS OTUHAKOBOE YUCIIO MOJICKYIL.

17)HaubomnbIree 9uciio aTOMHBIXOPOUTATICH CONEPKUTCS Ha!

a) p — IOAYpOBHE;

0) s — moaypOoBHE;

B) f — moaypoBHe; *

r) d — moxypoBHe.

18)Kakue coequHEHNS B XUMHH HAa3bIBAIOT OKCUIaMU?

OtBeT: OKCHIBI — 3TO COCIMHEHHMS, COJCPIKAIIIE B COCTABE XUMUYCCKHIA JIECMEHT M KUCIIOPOI.

19)B xaKkux COeAMHEHUSIX XJIOP MOXKET IPOSBIISATH TOJBEKO OKHCIUTEIBHBIE CBOUCTBA!

a) NaClO4; *

6) KC103;

B) C120;

r) HCIL

20)YT0 NpOUCXOAUT C TETIOTON B SHAOTEPMHUUECKON peaKIuu?

OrtgeT: Termiora B X0/1¢ XMUMUYECKOH PEaKIHH TTOTIIOIIACTCS.

21)PacTBOpPUMOCTB — 3TO MaKCHMaJbHAs Macca BEIIECTBA, KOTOPYIO MOXHO PAaCTBOPHTH IIPH JTaHHOH TeMIIepaType B:
a) 100 r pactBopa;

6) 100 r pacTBopuTens;*

B) 1 T pacTBOpa;

r) 100 M pacTBOpa.

22)IlepedncauTh yCIOBHS, OTHOCAIINECS K CTAaHJAPTHBIM YCIOBHUSAM B TEPMOJIUHAMHUKE.

Otser: Temnepatypa 25°C(298K , napnenue 1 arm. (101,3 kIla; 760 mm.prT.CT.).

23) Ilpu 35eKTpOIH3E KAaKOTO BOJHOTO PacTBOpa Ha KaToze OyaeT BEIICIATHCS TOJIBKO BOIOPOA?

a) CuSO4;

6)SnCI2;




B) K2S;*

r) ZnBr2.

24)Ha 9to pacxoyeTcs SHeprHsl aKTHBAIIMN MOJIEKYJIaMH, BCTYMAIONIMMH B XUMHYIECKYIO PEaKIIHIO II0 TeOpHH AppeHnyca?
Ortset: Ha mpeosonenne OTTaIKUBaHUS JIEKTPOHHBIX 000JI0YEK MOJIEKYI, Ha pa3phIB CTAPhIX XUMUUECKHX CBSI3eH, 00pa3oBaHUS
AKTHBHPOBAHHOTO KOMILIEKCa U 00pa3oBaHKe HOBBIX XUMHUUECKUX CBSI3EH.

25) IIpu aHOHOI 3alMTEe METANIA OT KOPPO3HH, 3aIMIIIAEMbIi METaIUT TOKPHIBAIOT:

a) MEHEe XUMHIYIECKH aKTUBHBIM METaJLIIOM;

0) MeTaioM, SJIEKTPOIHBIN MOTEHIA KOTOPOTrO HIXKeE; ™

B) METAJJIOM, 3JIEKTPOIHBIH MOTCHIIHAJI KOTOPOTo OOJIbLIIE;

T') METaJUIOM, KOTOPBIH CTOUT B Py HANPSDKEHHS TIOCTIE BOJOPOIA.

26) Kakune peakiun Ha3bpIBaIOTCS 0OpaTUMBIMU?

OtBet: OOpaTuMBbIe 3TO TaKUe PeaKIMu, MPOAYKTHI KOTOPBIX, B3AUMOACHUCTBYSI MeX Iy cO00, 00pa3zyloT HCXOJHbIE BEIIECTRa,
HPOTEKAIOT KaK B IIPSIMOM, TaK U B 0OpaTHOM HallpaBJICHHU.

27) B ramsBaHmueckoM seMeHTe SAxoou-Jlannams:

a) MeJlb SBJISETCS aHO/IOM;

0) LMHK SIBIACTCS KaTOJIOM;

B) DJICKTPOHBI ITEPEXOAT OT IWHKA K MeIH; ™

T') MeJb PACTBOPSAETCS B Ipoliecce padoTHI.

28) Uro BeIpakaeT MOJISIpHAs KOHIIEHTpaLus pacTBopa?

Ortset: KonnuecTBo MoJIeii pacTBOPEHHOTO BEILIECTBA B OJHOM JINTPE PacTBOpA.

29)OT™MeThTe ypaBHEHNE PEAKIIHH, B PE3yNbTaTe KOTOPOH CTEIIeHb OKHCIEHIS aTOMOB XJIopa moBbimaercs ¢ 0 o +7:

a) HC1+ 2H20 = CIO2 + 5H+;

6) CI2 + 6H20 =2ClO3- + 12H+;

B) CI2 + 8H20 = 2ClO4- + 16H+;*

r) 2HCl + H20 = CI120 + 4H+.

30)Kak BnusieT 1aBlIeHUE HA PACTBOPUMOCTH ra30B B )KUAKOCTSIX?

Otser: [Ipu yBenu4eHUH 1aBICHUS] paCTBOPUMOCTD I'a30B BO3PACTACT.

Tunossie BOIIPOCHI K MOATOTOBKE 3allIUThI J'Ia60paTOpHI>IX pa60T 10 JTUCHUITIINHE

1. OCHOBHBIE 3aKOHBI XMMUU. 3aKOH COXPAHEHMs MAacChl BEIIECTB. 3aKOH IIOCTOSIHCTBA COCTaBa. 3aKOH ABOraJpo U €ro
ClleAACTBUSA. 3aKOH IKBUBaNEHTOB. OIpeeneHne 3KBUBAICHTHBIX MacC MPOCTHIX U CIIOKHBIX BEILECTB.

2. Teopuu crpoenus atoma Pesepdopna u bopa. CocraB atoma. OTHOCHTENBHAST ATOMHAsI Macca 3JIEMEHTA.

3. KBanToBbIE YnCIIa.

4. Pacripeniesienne 31€KTPOHOB IO 3HEPreTUYECKUM YPOBHAM U noAypoBHsaM. IIpunnun ITaynu. IIpasuno Xynpa. IIpaBuio
KneukoBsckoro.

5. Ionstue 06 s-, p- ,d- ,f- smemenTax. XapakTep COeANHEHUH UMH 00Opa3yeMBIX.

6. Ilepuonuueckuil 3akoH. CTpykTypa nepuoaudeckoil cucremsl. [loHaTHE 0 rpynnax, NOATpyNnax U MNepuoAax.

[eproauyeckoe U3MEHEHHE CBOMCTB XUMUYECKUX JIEMEHTOB B IPYNIAX M IIEPUOAX: 3apsij spa; Paanyc aToMa; SHeprus
HOHU3aLUM; SHEPTHS CPOJICTBA K AJIEKTPOHY; IEKTPOOTPHLATEIIBHOCTD; OKHCIUTEILHO-BOCCTAHOBUTEBHBIE CBONCTBA.

7. Ilonsatue o BHyTpeHHeH sHepruu cucreMsl. IlepBblii 3akoH TepMoauHaMuku. Ero npuMeHeHue A U30XOPHBIX U
U300apHBIX MPOIIECCOB.

8. IonsiTue 06 sHTanemuu. 3akoH I'ecca u ero caenctsus. IloHATHe 0 TemnoTax oOpa3oBaHHs CIIOXKHBIX BellecTB. Pacuer
W3MCHEHHS SHTAJBITNH IPH XUMHUYECKUX PEAKIIHIX.

9. IMoustne 06 sHTpOrMHU. BTOpOii M TpeTnii 3akoHBI TepMoauHamMuky. CTaHTapTHAS SHTpONHS BemecTsa. Pacuer
U3MEHEHHUS SHTPOIIUU CUCTEMBI.

10. IMonstre 006 M300apHO - N30TEPMUUYECKOM NoTeHnuaine. OCHOBHOE ypaBHEHHE TEPMOAMHAMUKH. Y CIIOBHS BO3MOXHOCTH
IpoTeKaHus npornecca. Pacuer m3menenns ceodoxHoi sHeprun [ mboca.

1. Xumudeckas: kuHeTHKa. CKOPOCTh XMMUYECKOH peaki[id B TOMOTEHHOH M TeTepOreHHOH cucTeMax. 3aBUCHMOCTb
CKOPOCTU XMMUYECKON peakiy OT KOHIEHTpauy. PU3HUeCcKuil CMBICT KOHCTAHTBI CKOPOCTH XMMHUECKOH peakIuu.

12. Bnusiaue TemmiepaTypsl Ha CKOPOCTh XUMHU4YecKor peaknuu. [Ipaswio Bant Todda u TemmeparypHbiid KO3pPHUIIHEHT.
Teopust Appenuyca. 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakuy OT SHEPTUU aKTUBAIUH.

13. Karanus. OcHOBHbIE HONOXKEHUSI TEOPUH KaTaau3a. MeXaHu3M FOMOTE€HHOTO M TeTepOreHHOro KaTauu3a.

14. INonsTHe 00 OOpaTUMBIX PEAKIUAX M XMMHUYECKOM PAaBHOBECHH. 3aKOH ACHCTBYIOIIMX MaccC ISl OOPaTHMBIX CHCTEM.
CB#13b KOHCTAHTHI PABHOBECHS C TEPMOIMHAMUIECCKIMH (DYHKITHSIMH.

15. ITpunnun Jle-llarense. Bnusnue nu3aMeHeHUs TeMnepaTypsl, AABICHUS, KOHIECHTPALUY BELIECTB HA CMELICHUE
paBHOBECHS B CHCTEME.

16. OO0mas xapakTeprucTHka pacTBOpoB. CIOCOOBI BRIpaKEHHsT KOHIICHTPAIHI PacTBOPOB.

17. TepMoauHaMuKka NpoLECCOB pacTBOpeHUsl. BiausHue TemmnepaTypsl U JaBlIeHUs] HA paCTBOPUMOCTb BELIECCTB.

18. KonnuratuBHble CBOMCTBa MaeanbHBIX pacTBOpoB. 3akoH Bant-I'odda. 3axon Payns u ero cnenctus. CriocoOsl
oIpezieeH s MONEKYIIPHONH MacChl paCTBOPEHHOTO BELIECTBA.

19. INonstne 06 smexTponurax. Teopust >neKTponuTHIeCKOr mucconuanuy. OO PUHIAIT TUCCOHAINH. DICKTPOJIUTEL.

OCHOBHBIE TTOJIOKEHHS TEOPHUH DIEKTPOTUTUIECKOH Tucconuanun. Jucconuanus KucioT (OAHO- 1 MHOTOOCHOBHBIX ), OCHOBaHHUN
(0[THO- ¥ MHOTOKHCIIOTHBIX), COJIEH (CpEIHUX, KUCITBIX, OCHOBHBIX).

20. KomnmuraTuBHbIE CBOHCTBa PACTBOPOB IIEKTPOIUTOB. M30TOHMUeCKUH Koadduuuent. CteneHp qucconuanyuu. [loHsTre o
CWIIBHBIX U CITA0BIX DJIEKTPOIUTAX.

21. CnaOsbie >nextponutsl. KoHcranta auccouuanuu. 3akoH pazbasinenus OcTBajibla.




22. CUJIbHBIE DJIEKTPOJIUTHI. AKTUBHOCTh MOHOB. [IOHATHE 0 KaXKyIIeics CTEeNeHr AUCCOIUALNU.

23. Honnoe npoussenenue Boasl. [lokasarens Bogoponaa. MHauKaTOphI.

24, HonHo-00MEeHHBIE PeakLud B PACTBOPAX 3JIEKTPOJIUTOB. Y CIOBUS HEOOPATHUMOCTH HMOHHO-OOMEHHBIX PEaKIHH.

25. XKecrrkocts Bozbl. Bpemennast u nocrosiaHas. CriocoObl yCTpaHEHHS .

26. Tunponus coneit. O6paTuMocTh Tuaponm3a. CteneHs ruapoin3a. KoHcTaHTa ruposn3a. Y CIoBUS YCHICHUS THAPOIU3a.
T'unponu3 pa3snuyuHbIX TUIIOB COJEH.

217. OxucnurensHo-BoccTaHoBUTENbHbIE peakiun (OBP). TloHATHe O cTeneHH OKUCIIEHUS, OKUCIUTENSIX U
BOCCTaHOBUTEIAX. BaskHele OKMCIUTENN U BOCCTAHOBUTEIH.

28. MeToB! COCTaBICHHUS ypaBHEHHH OKHCIUTEIHHO-BOCCTAHOBHTENBHBIX peaknnii. OBP B pasmuunsix cpegax. Tunst OBP.
29. Teopust aMEKTPOAHBIX MOTEHIMANOB. YpaBHeHue HepHera. OmnpesneneHie cTaHIAPTHBIX JIEKTPOAHBIX MOTEHIHANOB.

VY cTpolicTBO BOJOPOAHOrO 3M1eKTpoaa. Pan HanpskeHuil MeTannos.

30. lanpBaHWYECKHE dTIEMEHTHI. Y CTPOUCTBO M MpHHIMI padoThl. Pacuer DJIC.

31. OneKTponu3 B paclyiaBaX M PacTBOpax 3MEKTpoiauToB. [locnenoBaTensHOCTH MPOIECCOB MPOTEKAIOINX HA aHOIE H
karoje. 3akonsl Papajes. Pacuer o0beMa 1 Macchl BELIECTB, BBIACIUBIINXCS IIPH 3J1€KTponu3e. [IpuMeHeHne 31eKTpou3a.

32. Koppo3sns meramioB. Xumudeckas ,3iaekTpoxumudeckas. CrocoObl 3aIIUTEl METAJUIOB OT KOPPO3UH.

33. Axxymynstopel. Kucnorusie. [lenounsie. [TpuHmm paGoTsI.

TunoBsle 3a1aHus MO JUCLUIIIINHE:

1. PaccuntaTh SKBHBaJeHTHBIE Macchl cienyrommx coeannennid PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacnincartb 37MEKTPOHHYIO KOH(UIYpalWio aToMa MapraHiia. YKa3aTb BO3MOKHBIC BAJICHTHOCTH M XMMHUYECKHE CBOMCTBA.
Omnmcars KBAaHTOBBIMH YHCIIAMH BaJICHTHBIC 3JIEKTPOHEI aTOMA.

3. Paccuntars TemoBoi 3¢ (KT peaknuy ropeHus aneTwieHa (H.y.)

4. Paccuntath, BO CKOJBKO pa3 U3MEHUTHCSI CKOPOCTh XMMHUECKON peakIiy , €Cli YBeIUUUTh TeMrepaTtypy ¢ 50 mo 80
rpaaycos 1o Llenbcuto, TemneparypHblid ko3dduuueHT paseH 3.

5. Kyma cmectutscst xumudeckoe paBHOBecHe cucteMbl A(T) + 2B(r) «>C (x) AH<O ; ecimmn

- YBEIMYUTh TEMIIEPATYpy
- IIOHU3UTh KOHLICHTPALUIO Beuiectsa B

- [IOHU3UTh JaBJIEHHE B CUCTEME

HaMNMCaTh BBIPAXKEHHE JJI1 KOHCTAHThI PABHOBECUS JaHHOH pEaKLMU.

6. Paccuntare MomsipHyro koHueHTpanuio 200 r 20% pactBopa xynopuga kaneius ([1=1,015 r/mm).
7. Ha ckonbko MOHU3UTHCS AaBleHHEe Mapa Haj pacTBopoM mpu 25 °C, cogepkamuM 15 T rmrokossl B 150 r Boxel. [lapnenue
mapa HaJl YMCTBIM pacTBOpuTenIeM(IIpH TOH ke TemrepaTtype) paBHo 26 klla.
8. Hamucars peakiuu ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 yka3ate pH B kakaoM cilydae THIPOIH3a.
9. VYPOBHATH METOZIOM IIEKTPOHHOrO OanaHca
Na2S03 + KMnO4 + H2S04 = Na2S04 + MnSO4 + K2S04 + H20
10. Paccunrate O/IC ranpBaHHYECKOrO 3JIEMEHTA, COCTOALIETO U3 IUIACTHH 0JIOBA M MEIH, NPU UX KOHLIEHTPALUU B

pactBopax cooTBeTcTBeHHO [ 1] Monb/n 1 [0,01] Monb/n. YKa3aTe HampaBieHUe IBUKEHUE DJIEKTPOHOB.

WnpuBuayanbHbIE 3aJaHUS:

"OcHoBHbIC 3aKOHBI XUMHUH. CTpoeHHE aTOMa. XHUMHUYECKask CBS3b"
"DHepreTrKka XUMUYECKUX NpeBpalieHuil"

"KuneTrka XUMU4eCKUX peakuuil. XuMu4uecKoe paBHOBecHE"

"CocTaB u cBoiicTBa pacTBOpoB. Peakunu noHHoro oomena. ['maponus coneit”
"OKHUCIIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIINU. DIEKTPOXUMUS"

6.4. MeTroaquueckue MaTepHaJibl, ONpele/sIoliie Npoue1yphbl Oll¢eHHBaHUSA

Pemenne THITOBBIX 3aJaHUH, TECTOB, 3aIIITA TEOPETHYECKOTO MaTepHalia Ha Ja00paTOPHBIX 3aHATHIX.
JlabopaTopHast paboTa CUMTAETCS CAAHHOI, IPH BRIMOTHEHHUH CIEAYIOMINX YCIOBUH:CTY/ICHT HA Hell IPUCYTCTBOBAJ, BBITOIHHUI,
3aIIUTHII TEOPETUUECKUH MaTepual o JaHHoi TeMe. KoHTposbHas paboTa CYMTAeTCs BBIIOIHEHHON, IPH PEILICHHH CTYCHTOM
70% 3amaHuii cofepKaInxcsi B BApHAHTE.

3a4er Mo JUCIUIUIMHE CTAaBUTCS IT0 UTOTaM pabOTHI 00YJarOIEToCs B TEYCHUE CEMECTPa, BEIPAXKCHHBIM B BUIE BBITIOIIHEHUS
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 3ariaBue W3narenscTBO, TOI
JI1.1 [Pocuu U. B., Tomuna |OO6mas n Heopraundeckas xumust. COBpeMeHHBIH Kypc: YdaeOHoe Mocksa: U3garenscTBo
JL I mocobue s 6akaaaBpoB IOpaiir, 2016
JI1.2 | I'nuaka Huxonait 3amaun ¥ ympaXKHeHUs 1Mo o0IIel XUMUH: y4ued. mocoone Mocksa: UuTerpai-
JleonnnoBuy IIpecc, 2001




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI1.3 |3aitnes B. I1., XuMHUsA: METOANYECKHE YKa3aHUS M0 BBITIOIIHEHUIO Ta00PAaTOPHBIX Hosocubupck: CI'YBT,
Moxkposuuikast H. I1., | pabot 2018
Kupumok A. .
7.1.2. JlonoHUTEIbLHAS JIMTEpaTypa
ABTODBI, COCTaBUTEIH 3aryiaBue WznarenscTBo, rox
JI2.1 | SIpocnaBieBa AHHa Xumust: 1a0apOTOPHBIA MPAKTUKYM HoBocubupck: CI'YBT,
CepreeBna 2018
7.2 IlepeyeHb pecypcoB HH()OPMALIMOHHO-TEIEKOMMYHUKAaIMOHHOM ceTH ""UHTepHeT"
D1 | Koncmekt nekiuii mo obuiei XumMun
32 | O6pa3zosatensHsiit mopran CI'YBT. Dnexrponssrii kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOAY JISI)
Hasnauenue Ob6opynoBaHue
VYueOHas ayAUTOPUS i | AynuropHas gocka; Kommiekt ygeOHoi Mebenn; KoMIIIekTsl XUMIYECKOH OCYIBl U PEakTHBOB
TIPOBEICHISI TPYIOBBIX U | TSl IPOBEJICHUST XMMUYECKOTO TIPaKTUKyMa; BeITsDKHOMN 1Kad
WHIMBUAYaJIbHBIX KOHCYNbTAIHN
VYyeOHas ayAUTOPHS quist | AyautopHast nocka; KoMruiekT ydeOHO# MeOenn; 6 KOMIUICKTOB Ui J1abOpaTopHOW paboThI 1Mo

IIPOBEJIEHHUs TEKYIIEro KOHTPOJISL
U IPOMEXKYTOYHOH aTTeCTalluU

ONPEJIETICHUIO JKECTKOCTH BOZBI (IITATHUBBI C IPOOMPKAaMH, HaOOp XMMHYECKHX pPearcHToB); 6
KOMIUIEKTOB IS TaOOpaTOpHON paboThI IO ONPEETICHHUIO 3IEKTPOIPOBOIAHBIX PACTBOPOB CONEH
(ITK-2mT., WCTOYHMK TOKa-3 INT., IITaTUBBl C NPOOUPKAMH, OJIEKTPOAbl H3MEPHUTEIbHEIE,
SNIEKTPOIBI CpPaBHEHMsA); 6 KOMIUIGKTOB JuIsi J1abopaTopHOl pabGoThl 1O  OHpeelIeHHI0
HOHOOOMEHHBIX peakiuid (IITaTHBEI C MpoOupkamu, Habop peakTHBOB, pH-MeTpsl); BEITsHKHOM
mKad

YuebHas ayAUTOPHS i | AyoutopHast ocka; Komrutekt ydueGHON MmeOenu; MynbpTuMennitHoe 00OpYHOBaHUE: MPOEKTOP
MPOBECHUS TPYIIOBBIX u | (cTaumoHapHsIi), 3kpaH (cTaumroHapHslii), ITIK (mepeHocHoi)

WHIBAAYAIbHBIX KOHCYIbTAINH

ITomemenue s | Kommnekr  yaebnoit mebenmn; IIK — 10 mr., nogkmodeHHBIX K cetd "HHTepHeT" ™
CaMOCTOSITENTbHON paboThl | oOecreunBaOIIMX ~ JAOCTYIl B OJIEKTPOHHYIO  MH(OPMAIlMOHHO-00pa3oBaTeNbHYIO  Cpemy
oOyuaronuxcs YHuBepcHTeTA.




