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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

2.2.21

OO0mras sHepreTHKa

2222

CHGHI/IaHLHBIe TJ1IaBbl MaTCMAaTHUKN

2223

OO0mmit Kypc OECHHIOTHBIX TPAHCIIOPTHBIX CHCTEM

2224

OCHOBBI aBTOMaTHYECKOT'O YhpaBJICHUA

2.2.25

HayuHo-nccnenoBatensckas pabora

2.2.26

OO0mas sHepreTHKa

2.2.27

CHeLII/IaJ'ILHLIe TJIaBbl MATEMATUKH

2.2.28

O06mmit Kypc 6eCIMIOTHBIX TPAHCIOPTHBIX CHCTEM

2.2.29

OCHOBBI aBTOMaTHICCKOT'O YHpaBJICHUA

2.2.30

Hayuno-nccnenoBarensckast paboTa

3. KOMIIETEHIIMA OBYYAIOHMIETI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JUCIIUITJINHBI

(MOJYJIS)

OIIK-3: Cnioco0eH NpUMEHATHh COOTBETCTBYIOIIMI (PH3NMKO-MaTeMATHYECKHUIl aNNapaT, MeTOIbl AHAJIN3a U MO/IeJIMPOBAHMNS,
TEOPETUYECKOT0 U IKCIEPUMEHTATBHOTO UCCIIE0BAHNUS NMPHU PellieHnd MPogecCHOHAIBHBIX 32124

OI1K-3.3: JIleMOHCTpHUpYET MOHUMAHHE XUMUUECKUX MPOIIECCOB U MMPUMEHSIET OCHOBHBIE 3aKOHBI XUMHH

B pesyinbTate 0CBOCHMSI AMCHUIIIMHBI 00y4AIOLIUICS J0JKEeH

31

3HaTh:

3.1.1

OCHOBHBIC 3aKOHBI Opl"aHH‘IeCKOfI n HeOpI‘aHH‘IeCKOfI XUMHHU; I(J'IaCCI/I(I)I/IKaHI/IIO U CBOMCTBa XMMHUYECKUX 9JICMCHTOB,
BCIICCTB U COCﬂHHeHHﬁ, HX Ha3HAYEHHE U 00JIaCTH TIPUMCHCHUS.

3.2

Ymernb:




3.2.1 | Ucnionb30BaTh OCHOBHBIE JIEMEHTAPHbBIE METOAbl XUMUYECKOTO UCCIIeI0BaHUs BELLIECTB U COEIUHEHUH.

3.3 | Bnagersn:

3.3.1 | CHOCOOHOCTBIO BHIIOTHEHNSI OCHOBHBIX XHUMHUYECKUX JIAOOPATOPHBIX OIEPALIHIA.

4. CTPYKTYPA JUCHUILIAHBI (MOLYJI5T)

Bun HaumeHoBaHUe pa31e/ioB U TeM /BU]I 3aHATHSL/ Cemectp | YacoB | Jlutepatypa | IIpllo
3aHATHSA / Kype AroT
Paznen | Pa3zgea 1. Oomast xumus
Jlex OCHOBHBIC MTOHATHS M 3aKOHBI XUMHHU /JIex/ 2 2 JI1.1J11.3 0
31
J1a6 HHcTpykTax no Texauke 6e3onacHoct. 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
J1a6 CKOpOCTh XUMUYECKUX 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
JIab Xumnaeckoe paBHoBecHe /J1ab/ 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 OKUCIUTENHEHO-BOCCTAHOBUTENbHBIE peakiyu /J1ab/ 2 2 JI1.1 0
JI1.2J12.1
32
Cp OKHUCIUTENTFHO-BOCCTAHOBUTENbHBIE peakiyn /Cp/ 2 10 0
Jlex T'anpBannyeckuii anement. Dnexrponu3. Koppo3us mMeTamios. 2 4 0
AxkkymynsTops! /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 JUCHUILINHBI (MOAYJIST)

Paznen "OOmas xumust"

Jlexius "OcHOBHBIE 3aKOHBI XUMHUN"

OCHOBHBIE LIEJH U 33/1a41 AUCIUILTUHEI, €€ CTPYKTYpa U CBsI3b C AUCLUUILTUHAMU B 001Iel CUcTeMe MOATOTOBKY CIEUAUCTA.
dyHaaMeHTaIbHbIE 3aKOHOMEPHOCTH XUMHUHU KaK TEOPETHYECKOH OCHOBBI HOBBIX HAYKOEMKHX TeXHOJIOTHH. OCHOBHBIC
CTEXHOMETpUYEeCKUe 3aKOHbI. OCHOBHBIE HAIIPABIEHUS TEXHUYECKOTO MTpOrpecca B OTPACu.

Jlexuus "Crpoenue BeniecTa”

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

3JIEMEHTa B 3aBUCHMOCTH OT €T0 NIEKTPOHHOH KOH(UTYpaIyy.




Jlexuus "Tlepuonuyeckuii 3akon [[.1M1.Menneneena".
CTpyKTypa MepHoINIeCKOi cCUCTeMBbL. [IeprHoAMIHOCTh N3MEHEHUST CBOHCTB XUMHUYECKUX JIEMEHTOB U UX COSIMHCHH.

Jlexnus " Xumuueckas CB3b".

OcHOBHBIE CBONCTBA XUMUUECKOH cBsA3U. KoBanenTHas xumudeckas cBsa3b. [lonapaocts cBsa3u. Haceimaemocts. HanpaBneHHOCTS.
Wonnas cBs3b. Kpucramnel. Merannuueckas ca3b. BoropoaHas cBsa3b. Ban-aep-BaanbscoBo B3auMOAEHCTBUE MONIEKYI. BiusiHue
THUIIa XUMUYIECKON CBA3U HA (PU3NKO-XUMHUIECKUE CBOHCTBA BEIECTB.

Jlexuus "Xumuueckas TepMOAMHAMHUKA"

DHepreTuka XMMHUUECKUX TporeccoB. [ToHsTHE TepMoarnHAMHYECKOH cucTeMbl. Bupl cuctem. TepMoanHaAMIUECKHE TApaMeTPh
cucrembl. Knaccudukanus TepMoinHaMUYECKHUX MpolieccoB. BHyTpeHHsst sHeprus U oHTanbnus. Termnossie 3hdeKTs u ux
WCTIOJIb30BaHUE B XUMHUYCSCKON TEXHOJIOTUHU. DHTponus. DHeprus ['no6ca. OCHOBHBIC 3aKOHBI TEPMOIMHAMUKH.

Jlexnms "XuMmudeckass KHHETHKA"

CKOpOCTh XMMUUECKUX peakuuil CKOpOCTh XUMHYECKUX PEaKUii B TOMO- U FeTePOreHHbIX cucreMax. dakTopel, BIUAIOIIKE HA
ckopocTs peakuuid. Teopust Appennyca. Karanuzatopsl. [OMOreHHBI ¥ reTepOreHHBIN KaTaan3. 3aKOH ASUCTBYIOLINX MacC s
HeoOpaTuMbIX peakiuid. [IpaBuna Bant-I'odda. XumMuaeckoe u pa3oBoe paBHOBecHE

ITonstue 06 0OpaTUMBIX U HEOOPATUMBIX PEAKLMAX. XUMUYECKOE paBHOBECHE. 3aKOH JAEHCTBYIOLINX MacC sl 00paTUMBIX
peakuii. dakTopsl, BIUAOIINE HA XUMUUYeckoe paBHoBecHe. [Ipunnun Jle [larense.

Jlexuust "PacTBOpEI 1 UX cBOMCTBA"

Knaccugukanus pactBopoB. CriocoOb! BRIpaXKEHUST KOHIIEHTPALUH PACTBOpa. PACTBOPBI HEANEKTPOIUTOB U UX KOJUTUTAaTHBHEIC
cBolicTBa. 3akoH pa3daBieHuss OcTBaybaa. TeopHs AMEKTPOITUTHICCKON Aucconnanuy. CTereHb U KOHCTaHTa JIUCCOITUAIINH.
Cralble U cHUIbHBIE MIEKTPONUTEL. CBONHCTBA PACTBOPOB ICKTPOIUTOB.

Jlexuus "MonHno-oOMeHHbIe peakuuu. [ uaponus coneir”
Honnoe npoussenenue Bojbl. Bonopoanslii nokasarens. MuaukaTopsl. OCHOBHBIE TUIIBI THApoau3a conell. Onpenenenue pH B
kaxoM turne. CreneHs ruaponu3a. @akTopsl, BIUSIONIE Ha IPOIECC THIPOIH3a.

Jlexmus "OkuCIATENLHO-BOCCTaHOBHTENBHBIC peakiuu (OBP)".

OcHOBHbIE MOHATHUSA AaHHBIX peakiuil. CteneHp okuciaeHuss. OKUCINUTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA 3JIEMEHTOB U UX
coenunenuil. [IpaBuio snekrpoHHoro Oananca. Ypasuuanust OBP MeTonamu 31eKTpOHHOTO U HOHHO-DJIEKTPOHHOTO OajaHca.
PasznoBunnoctu OBP. Baxkneiiine okUCaIuTenn U BOCCTaHOBUTENU. OKUCINTENBHO-BOCCTAHOBUTENIbHAS IBONCTBEHHOCTh
XUMHUYECKHUX 3JIEMEHTOB.

Jlexuus "OCHOBBI AEKTPOXUMHUN"

[ToHsITHE NEKTPOXUMUYECKON CUCTEMBL. BUbI cCTeM. DNEeKTPOIHBII MOTEHIMAT MeTaJIa. DIEKTPOXUMUYECKUH P
HanpsbkeHuil. CBoMCTBa psiia aKTUBHOCTU. XUMHUUECKUE UCTOYHUKHU DIIEKTPUYECKOr0 TOKA. ['anbBanndeckuil aneMenT. Ilpunnun
pabotsl. Pacuer 3/IC. DnekTponn3 BOAHBIX PaCTBOPOB U €r0 3aKOHOMEpHOCTH. Koppo3ust MeTayuioB. 3aiura MeTamioB OT
KOppo3uu. AKKyMyJsSTOpbl. Buzpl. [IpuHiun paGoTsl.

6. ®OHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrinosHeHbie 1 3aUIUIIEHHBIE 1a00paTopHbIe pabOThI
BrInosTHEeHHBIE 1 3a4TEHHBIE KOHTPOJIbHBIC PAaOOTHI
3auer no AUCLUUIINHE

6.2. TeMbl NHCBMEHHBIX PadoT

He mpemxycMOTpeHbI y4eOHBIM IIITaHOM.

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

DOCrI gua komnerennuu OITK-3.3

1)JIerde oCTaIBHBIX MEPEUHCICHHBIX IEKTPOH TEPSET aTOM:

a) Na;*

0) Mg;

B) Al;

r) Si.

2)Yto periiaMeHTUpyeT MPaBUIIO dIEKTPOHHOro Oananca?

Ortgert: [1o mpaBmITy 3JEKTPOHHOTO OaJlaHCa YHCIIO AIEKTPOHOB OTIAHHBIX BOCCTAHOBUTEIIEM PABHO YHCITY JIEKTPOHOB IPHHATHIX
OKHCIIHTETIEM.

3) Ckopoctb peakuun N2(1) + 3H2(r) <> 2NH3(r)Q>0 MOXXHO yBEINYHUTH,

a) TIOBBICUTBTEMIICPATYPY;




6) Bcronb30BaThKATANN3ATOD;

B) YMEHBILUTD JaBIICHUE;

T') HOHH3UTBTEMIIEPATypy. *

4)IMo xaxoMy IPaBIITY MOXHO PACCUHTATh CTEIICHb OKUCICHUS JICMEHTA, €CJIH OHA HE TIOCTOSHHA?

Otset: CymMa Bcex CTeNeHell OKHCIeHHs BceX aTOMOB B MOJIEKYJIE paBHA HYIIO.

5)K oKHMCIUTENBHO-BOCCTAHOBUTENBHOM PEAKIIMU HE OTHOCUTCS:

a) NaOH+HCI = NaCIl+H20;*

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

B) 2KMnO4 = K2MnO4+Mn0O2+02;

r) 2H2-+02=2H20.

6)IlepeuncnnTh HETOCTATKH KUCIOTHBIX aKKyMYISTOPOB.

OrtBeT: HeOOMbIIIAs yeNbHAS SHEPIUs, CaMOpa3ps IPH XpaHEHUH, UCTIOIb30BaHUE TOKCHYHOTOTSKETIOr0 MeTalula IpU
U3rOTOBJIEHUH — CBHHEILL, U HMCIOJb30BaHHE CEPHON KUCIIOTHI.

7)I1pu noBBIIIEHNH TeMIIepaTypsl Ha 20° CKOPOCTB peaknny BeIpocia B 16 pa3. TemmepatypHsIit Ko UIMEHT peakuy paBeH:
a)2;

0) 2,5;

B) 3;

r)4.*

8)Kakue MOKpHITUS HCIIONB3YIOT MPH XMMUYECKOH 3all[iTe METAIIIOB OT KOPPO3UH?

Ortser: Kpacku, smanu, cMoi1bl, OKcuaHble, pocaTHble, HUTPUIHBIE TOKPHITHSL.

9)MonnsapHast KOHIICHTPAIHS YHUCICHHO paBHA XUMUYECKOMY KOJIMUECTBY PACTBOPEHHOTO BELIECTBA (MOJIb) B:

a) 100 r pacTtBopa;

6) 100 1mM3 pacTBOpPHUTEIIS;

B) | KT pacTBOpA;

r) 1 utpe pactBopa.*

10)Kakoii nporecc Ha3pIBa€TCI 0CMOCOM?

OtBet: OcMoc - 3TO IpoLEece 0JHOCTOPOHHEH AN(dy3un MOJIEKYI PaCTBOPHUTEIS Yepe3 MOIyIPOHHUIIAEMYI0 MEMOpaHy B
PacTBOPEHHOE BEIIECTRO.

11)ITpu yBenuueHuu gaBiaeHus B 2 paza CKOpocTh xummudeckor peaknuu 2H2(r) + O2(t) = 2H20 Bo3pacrerT B:

a) 2 paza;

0) 4 paza;

B) 6 pas;

r) 8 pa3.*

12)YTo BhIpakaeT KOHCTAHTA AJIEKTPOJIUTHUECKON AUCCoanun?

OtBeT: OTHOILICHHE YHCIIa MOJIEKYI AIEKTPOINUTA MOIBEPTIINXCS IUCCOIMAIINN K 00IIeMy YHCITy paCTBOPEHHBIX MOJICKYII.
13)ITpu HOpMANBHBIX YCIOBHUSIX TEMIIEpaTypa ra3a paBHa:

a) 0°C; *

0) 25° C;

B) 20°C;

r) 273°C.

14)Yem xapaKkTepu3yeTcsl MPOLECC BOCCTAHOBIIEHHUS 3IEMEHTA B OKUCIUTENIbHO-BOCCTAHOBUTENBHON peakiun?
Ortgert: [Ipomecc BOCCTaHOBICHHUS - 3TO IPOIECC MPUHATHS IEKTPOHOB, IPH KOTOPOM CTEIICHb OKUCIICHHUS SIEMEHTA IOHIKACTCS.
15)Kaxkoit 13 nepeyrnciIeHHbIX HI)KE aTOMOB UMEeT HauOOMIBIINI paguyc:

a) H;

0) K;*

B) Li;

r) F.

16)IIponomxute HOPMYIHPOBKY 3aKOHa ABOrazipo: «B paBHBIX 00bEMaX JIIOOBIX Ta30B, B3ATHIX IIPU OIMHAKOBOH TEMIIEpaType U
JIABJICHUH. ..»

OTBeT: COAEPKUTCS OJUHAKOBOE YHCIIO MOJICKYIL.

17)Haubospliee 4uCio aTOMHBIXOPOUTAJICH COACPKUTCS Ha!

a) p — MOJIYPOBHE;

0) s — mOaYpOBHE;

B) f — mogyposHe; *

r) d — moxypoBHe.

18)Kakue coeqrHEeHNs B XUMUH HA3bIBAIOT OKCHAIAMU?

OtBeT: OKCHIBI — 3TO COCIUHEHHUS, COJEPIKAIIIIE B COCTaBE XUMUYECKHH 3JIEMEHT U KUCIIOPOL.

19)B xakux coeqUHEHUAX XJIOP MOXKET IPOSBIATH TONBKO OKHCIUTEIbHbBIE CBOMCTBA:

a) NaClO4; *

6) KCIO3;

B) CI120;

r) HCL

20)YTo MPOUCXOANT C TEIUIOTOH B SHIOTEPMUIECKOH PeaKIiu?

Ortget: Temnora B X0 XUMUYECKOI PEaKI[IH TOTIOMAETCS.

21)PacTBOPUMOCTB — 3TO MaKCUMaJIbHAs Macca BEIIECTBa, KOTOPYIO MOXHO PACTBOPHUTH MPU AaHHOM TeMIepaTrype B:
a) 100 r pactBopa;

6) 100 r pacTBopuTeNS;*

B) 1 r pacTBODA;




r) 100 M1 pacTBOpa.

22)[IepeyncnuTh yCIOBHsL, OTHOCSIINECS K CTAaHIAPTHBIM YCJIOBUSAM B TEPMOJIMHAMUKE.

Ortget: Temmeparypa 25°C(298K , naBnenne 1 atm. (101,3 xI1a; 760 Mm.pT.CT.).

23) Ipu smexTponmse KaKoro BOJHOTO PACcTBOpa Ha KaToze OyAeT BBIICIATHCS TOIBKO BOXOPOA?

a) CuSO4;

6)SnCl12;

B) K28S;*

r) ZnBr2.

24)Ha uto pacxoayeTcsi SHEeprHs aKTUBALUK MOJIEKYJaMH1, BCTYNAIOIIUMHI B XMMUYECKYIO PEAKLIMIO 10 TEOpUH AppeHuyca?
OtBet: Ha mpeosoneHne OTTaIKUBaHUS IEKTPOHHBIX 000JI0YEK MOJIEKYI, Ha pa3phbIB CTAphIX XUMHUUECKHUX CBs3eH, 00pa3oBaHU
AKTHBHUPOBAHHOTO KOMIUIEKCA 1 00pa30BaHHE HOBBIX XUMUYIECKUX CBA3CH.

25) Ipu aHOAHOI 3amIMTe METalIa OT KOPPO3HH, 3alUIAeMbIi METayul HOKPBIBAIOT:

a) MEHee XUMUYECKU aKTHUBHBIM METAJJIOM;

0) MeTaIoM, SJIEKTPOTHBIN MMOTEHIHA KOTOPOTO HIXKE;*

B) METAJUIOM, DJIEKTPOAHBIH MOTEHIIAAT KOTOPOTO OOJIbIIIE;

T') METaJUIOM, KOTOPBIH CTOUT B Psy HAPSDKEHUS 1OCIIE BOAOPOIA.

26) Kakne peakium Ha3bIBAIOTCS 00paTUMBIMU?

OtBet: OOpaTHUMBIE 3TO TAKHE PEAKIINH, IPOAYKTHI KOTOPBIX, B3aHMOJEHCTBYS MEXIy Co00ii, 00pa3yroT HCXOAHBIC BEIECTRa,
MPOTEKAIOT KaK B MPSIMOM, TaKk U B 00paTHOM HarpaBJeHHU.

27) B ranpBaHu4eckoM dieMeHTe Sko0u-Jlanuams:

a) MeJb SABJISACTCS aHOIOM;

0) LIMHK SIBJISIETCS KaTOJIOM;

B) DJICKTPOHBI IEPEXOIAT OT LIUHKA K MeIH;™*

T) MeIb PaCTBOPSETCS B Ipoliecce padoTHI.

28) Uto BEIpaXkaeT MOJSIPHAS. KOHIIEHTPALUs pacTBopa?

Otget: KonnuecTBo MoJieil pacTBOPEHHOTO BEIIECTBA B OJHOM JIMTPE pacTBOpa.

29)OTMeTbTe YpaBHEHUE PEaKIMU, B pe3yJbTaTe KOTOPOM CTENEHb OKUCIIEHUs aTOMOB XJIopa noBbliaeTcs ¢ 0 1o +7:
a) HC1 + 2H20 = CIO2 + 5H+;

6) C12 + 6H20 = 2Cl103- + 12H+;

B) CI2 + 8H20 = 2CI04- + 16H+;*

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

30)Kaxk BimseT naBIeHHE HA PACTBOPHMOCTH I'a30B B )KUIKOCTSIX?

Ortger: [Ipu yBenuueHnn AaBiIeHUs] paCTBOPUMOCTh ra30B BO3PACTAET.

TumnoBsie BOITPOCHI K IMOATOTOBKE 3allIUThI J'Ia60paTOpHBIX pa60T o JUCHUIIIINHE

1. OCHOBHBIE 3aKOHbI XMMUU. 3aKOH COXPAaHEHMsI MacChl BEIIECTB. 3aKOH IOCTOSIHCTBA COCTaBa. 3aKOH ABOIaJpo U €ro
cieAcTBUs. 3aKOH 3KBUBAJIEHTOB. ONpeeneHue SKBUBAIIEHTHBIX MACC IIPOCTHIX U CJIOKHBIX BEILECTB.

2. Teopuu crpoenus atoma Pesepdopaa u bopa. CocraB aroma. OTHOCUTENbHAsE aTOMHAasi Macca dJIeMEHTa.

3. KBaHTOBBIE YMCHA.

4. Pacripenienienne 31€KTPOHOB IO 3HEPreTUYECKUM YPOBHAM U NoAypoBHsAM. Ilpunnun ITaymu. IIpasuno Xynpa. IIpasuio
Kneukosckoro.

5. [Tonstue 06 s- , p- ,d- ,f- snemenTax. Xapakrep COeAMHEHHH UMH 00pa3yeMbIX.

6. Ilepuonuueckuii 3akoH. CTpykTypa nepuoaudeckoil cucremsl. [loHsTue o rpynnax, HOArpynnax U Nepuoaax.

Ilepuonnueckoe U3MEHEHNE CBOMCTB XUMUUECKUX 3JIEMEHTOB B TPYNIAX U IEPUOAAX: 3apsij SApa; pailyc aTOMa; SHEPrust
HMOHU3aL1H; SHEPIUS CPOJCTBA K DIIEKTPOHY; JJIEKTPOOTPULATEIbHOCTD; OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA.

7. ITonsiTue o BHyTpeHHeH 3Hepruu cucteMsl. IlepBblii 3aKOH TepMOAMHAMUKHU. Ero npuMeHeHHe JUis U30XOPHBIX U
M300apHBIX MTPOIIECCOB.

8. IMonsTue 06 sHTanemuu. 3akoH I'ecca u ero caenctsus. [loHATHE O TemnoTax oOpa30BaHHs CIIOXKHBIX BemlecTB. Pacder
U3MEHEHHUS SHTAJBINH IPU XUMUUECKHX PEaKIHAX.

9. INonstne 06 sHTpOnHMHU. BTOpOii U TpeTnii 3akoHBI TepMonuHamMukd. CTaHTapTHAs SHTpoNHs BemecTsa. Pacyer
W3MEHCHHUS SHTPOINHU CHCTEMBI.

10. [TonsaTue 06 M306apHO - U30TEPMUUYECKOM MoTeHIrane. OCHOBHOE YpaBHEHUE TEPMOIAMHAMHUKHU. Y CIOBUS BO3MOXKHOCTH
npoTekaHus nporecca. Pacuer usmMeHenus cBobogHoi sHeprun ['mooca.

11. Xumuueckas kuHeTuKka. CKOpOCTh XUMUYECKOM PEaKLUU B TOMOI'€HHON M FETEPOr€HHOM CUCTEMaX. 3aBUCHMOCTb
CKOPOCTHU XMMUYECKOH PeakIiy OT KOHIEHTpauy. OU3HIecKuil CMBICI KOHCTAHTBI CKOPOCTH XMMHUYECKOH peakIuu.

12. BimsiHue Temnepartypsl Ha ckopocTh XuMuueckol peakuuu. [Ipasuno Bant ['odda u Temneparypubiii kodddUIueHT.
Teopust AppeHuyca. 3aBHCHMOCTE CKOPOCTH XHMHYECKOH PEaKIMy OT SHEPTHU aKTHBAIIIH.

13. Katanu3. OcHOBHBIE IOJIOXKEHUS TEOPUH KaTanu3a. MexaHu3M rOMOIN€HHOTO U T€TEPOreHHOr0 KaTallu3a.

14. [Tonsatue 00 0OpaTHUMBIX peakIUsIX U XUMHUYECKOM PAaBHOBECHH. 3aKOH NEHCTBYIOMIMX Macc A 0OpaTUMBIX CHCTEM.
CBsI3b KOHCTaHTBI PABHOBECHUS C TEPMOIMHAMUYECKUMU (DYHKIIHSMH.

15. ITpunnun Jle-llarense. Bnusuue n3aMeHeHus reMnepaTypsl, AaBIEHUs, KOHIEHTPALUU BELIECTB HA CMELCHUE
paBHOBECHS B CHCTEME.

16. OO6mias xapakrepucTuka pacTBOpoB. CriocoObl BEIpaKEHHsI KOHIICHTPAIMA PacTBOPOB.

17. TepMonmHaMIKa TIPOIECCOB PACTBOPCHUS. BimsHMe TemrepaTypsl U JaBICHHUS Ha PaCTBOPHMOCTH BEIIECTB.

18. KonnmuratusHble CBOMCTBA HAEANBHBIX pacTBOPoB. 3akoH BanT-I'odda. 3axon Payns u ero cnencteus. CriocoOsr

olIpeieNIeH s MOJIEKYIISIPHOI MacChl PACTBOPEHHOT'O BELIIECTBA.




19. INonsTue 06 snextponurax. Teopus snekTponuTHIecKor nucconuanuy. OO TPUHIUIT JUCCOUUALNH. DIEKTPOIUTHIL.
OCHOBHBIE MOJIOKEHHSI TEOPUH 3IEKTPOIUTHYECKON Jiicconnanuy. JAucconuanys KUCJIoT (OAHO- 1 MHOTOOCHOBHBIX ), OCHOBaHHUM
(omHO- ¥ MHOTOKHCIIOTHBIX), COJIeH (CpeTHHX, KUCIBIX, OCHOBHBIX).

20. KonnmuraTtuBHbIe CBOHCTBA pacTBOPOB MIEKTPOIHUTOB. M3oToHmueckuit ko3 dpunuent. Crenens auccormarmu. [lorsTue o
CHJIBHBIX U CIIA0BIX 3JIEKTPOIUTAX.

21. CnaObie anekTponuThl. KoHcTaHTa aucconuanuu. 3akoH paszbasineHus OcCTBajba.

22. CubHBIE JIEKTPOJIUTBI. AKTUBHOCTh UOHOB. IIoHATHE O Kaxylleiicad CTENEeHN AUCCOLUALUY.

23. Wonnoe npoussenenue Boabl. [lokasarens Bogopona. MHaukaropsl.

24. VoHHO-00MEHHBIC PEeaKINX B PACTBOpPAX 3JIEKTPOIHTOB. Y CIOBUS HEOOPATUMOCTH MOHHO-OOMEHHBIX PEaKIIHH.

25. XKectkoctp Boabl. Bpemennast u nmocrosianas. CiocoObl ycTpaHeHHS .

26. I'mpponus coneit. O6partuMocTs ruaponusa. Crenens ruaponusa. KoHcranTa runponnsa. YClOBHS YCHICHHS THAPOIIH3A.
T'unponms pa3IMYIHBIX THIIOB CONEH.

27. OxucnurensHo-BoccTaHoBuTeNbHBIE peakuuu (OBP). TloHsTHE O CTEeNeHn OKHCICHHUS, OKUCIUTENSIX U

BOCCTaHOBHUTEISX. BaykHelIIe OKUCITUTENN U BOCCTAHOBHUTEIH.

28. MeToabl cocTaBlIeHHUs] YPaBHEHUHM OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuil. OBP B pasnuunbix cpenax. Tunst OBP.
29. Teopus 3neKTpoaHBIX NOTeHIMAN0B. YpaBHeHue HepHera. Onpenenenue CTaHIAPTHBIX 3JIEKTPOJHBIX NOTEHIIUANOB.
YeTpoiicTBO BOAOPOJHOIO IEeKTpoaa. P HanpskeHUi MeTasioB.

30. lanbBaHWYecKye 37eMEHTHI. Y CTPOHCTBO M npuHIUN padboTsl. Pacuer JJIC.

31. DNeKTpoiIn3 B paciulaBax M pacTBOpax 3eKTposanToB. [lociienoBaTebHOCTS MPOIIECCOB MPOTEKAOUINX HA aHOAE U
kaToze. 3akoHbsl Papajes. Pacuer 06beMa 1 MacChl BEMIECTB, BBLICIUBIINXCA TIPH dNeKTponuse. [IpuMeHeHne anexTponmsa.

32. Koppo3sus meramnos. Xumudeckas ,3iaekrpoxumudeckas. CrocoObl 3alllUThl METAJIOB OT KOPPO3UH.

33. Axkymynsatopbl. Kucnorasle. Illenounsie. [Ipuamnmmn paboTh.

TunoBble 3a7aHus 10 JUCLIUIIIMHE:

1. PaccunrtaTh 3KBHBaJCHTHBIE Macchl ciemyrommx coeaunennit PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacrincath 9MeKTpOHHYIO KOH(UTYpAIMIO aToMa MapraHiia. YKa3aTh BO3MOXKHBIE BaJICHTHOCTH M XMMHYECKHE CBOWCTBA.
OnucaTh KBAaHTOBBIMH YHMCIaMU BaJICHTHBIE 3JIEKTPOHBI aTOMA.

3. Paccunrtath TemoBol 3pdeKT peakuu ropeHus aneTHicHa (H.y.)

4. PaccuuraTh, BO CKOJIBKO pa3 M3MEHUTHCS CKOPOCTh XMMHUYECKOM peakiuy , eciii yBEeIUUuTh Temmeparypy c¢ 50 go 80
rpagycoB 1o Lenbcuto, TemuepaTypHblil K03 GHUIMEHT paBeH 3.

5. Kyna cmectutbes xumuueckoe paBHoBecre cucteMbl A(T) + 2B(1) «C (k) AH<O ; ecnu

- YBEIUUYUTh TEMIIEPATYpy

- MOHU3UTH KOHLEHTPALUIO Beuiectsa B

- IIOHU3UTH J1aBJIEHUE B CUCTEME

HaNMcaTh BIPaKEHHE JJI1 KOHCTAHThl PABHOBECUS JTaHHOH peaxiyu.

6. Paccuntars MomsapHyro koHumeHTpamuio 200 r 20% pactBopa xyopuaa kamsius ([1=1,015 r/mm).
7. Ha ckonbko mMoHM3HUTHCS NaBieHUe nmapa Haj pactBopoM mpu 25 °C, cogepkamuM 15 1 rimoko3sl B 150 r Boasl. dasnenue
Hapa HaJl YUCThIM pacTBOpHTENEeM(IIPH TOH ke TeMnepaType) paBHo 26 klla.
8. Hammcats peaknuu ruaponmsa coneir K2CO3, NaCl, MnSO3, FeSO4 ykazats pH B kakIoM cilydae THIPOJIN3A.
9. YPOBHATH METOJOM JIEKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2S04 = Na2S04 + MnSO4 + K2S04 + H20
10. Paccunrate 3JIC ranbBaHUYECKOIO 3JEMEHTA, COCTOSILErO U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpaLUU B

pactBopax cooTBeTcTBeHHO [ 1] Monb/m u [0,01] Monb/1. YKa3aTs HampapieHne IBUKEHUE DIIEKTPOHOB.

WunuBuayansHbIe 3a0aHUS:

"OcHoBHBIE 3aKOHBI XUMHUH. CTpoeHne aToMa. XUMHYIECKasi CBSA3b"
"DHepreTrka XUMHYECKHUX TpeBpalieHnii"

"KuneTtnka XuMu4ecKux peakuuil. Xumuueckoe paBHoBecHe"

"CocraB 1 cBOHCTBa pacTBOpOB. Peakrnu norHoro oomena. I'maponus coneit”
"OKHCIUTENFHO-BOCCTAHOBUTENbHBIE PEAKLIUH. DIEKTPOXUMUS"

6.4. MeToanyeckue MaTepHuaJibl, onpe/e/siioime nNpoueIypbl OeHNBaHUS

Perienne THIOBBIX 3aaHMH, TECTOB, 3alllTa TEOPETHYECKOTO MaTepralla Ha JJabOpaTOPHBIX 3aHATHSX.
JlabopaTopHast paboTa CUMTAECTCS CAAHHOM, IIPH BRIIIOTHEHHUH CIEAYIONINX YCIOBHH:CTY/ICHT HA HEll IPHUCYTCTBOBAJ, BBITOIHHI,
3aIIUTUI TEOPETUIECKUH MaTepuan o AaHHoi TeMe. KoHTpombHas paboTa cunTaeTcs BBIIOIHEHHOH, IPH PELICHHH CTyIEHTOM
70% 3amaHuii copepKaIIUXCs B BapHaHTe.

3a4eT 1o AUCIMIUIMHE CTABUTCS MO HTOraM paboThl 00y4aronierocsi B Te4eHUE CEMECTPa, BEIPaKEHHBIM B BH/IE BHITTOJITHEHUS
KOHTPOJIBHBIX PabOT, pabOThI Ha KOJUIOKBHYMAaX, BBIIIOHEHHUS W 3aIUTHI TJAOOPaTOPHBIX padoT.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOYJIS)

7.1 Pexomengyemast 1ureparypa

7.1.1. OcHoBHas JIMTEpaTypa




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI1.1 [Pocun U. B., Tomuna |OOmas u Heopraundeckas xumust. CoOBpeMeHHBIH Kypc: YdaeOHoe Mocksa: U3garenscTBo
JL I mocobue s 6akaaaBpoB IOpaiir, 2016
JI1.2 | I'nmuaka Huxomnait 3amauu ¥ ympaXKHeHUs 1Mo o0IIel XUMUH: y4ued. mocoone Mocksa: UuTerpain-
JleonnnoBuy IIpecc, 2001
JI1.3 | 3aiines B. I1., XuUMHA: METOANYECKHE YKa3aHHU 0 BHITIOIHEHUIO Ta00PaTOPHBIX Hosocubupck: CI'YBT,
Moxkposuukas H. I1., |pabot 2018
Kupunrok A. U.
7.1.2. JlonosHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTETU 3arnaBue WznarenscTBO, TOA
JI2.1 | SIpocnaBieBa AHHA Xumust: 1abapoTOPHBINA NPAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 Ilepeyenb pecypcoB HH(POPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH ""UHTepHeT"
D1 | KoHcrmekT ekiuii mo obmieil XuMun
32 | O6pazoBarenbubiii noptan CI'YBT. DnektponHsiid kKype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JAUCLHUIIJIUHBI (MOAY JIsI)
Haznauenue OobopynoBanue
YuebHas AyAUTOPHS [t | AynutopHast gocka; Kommekt yue6Hoi MebOenn; KoMImiekTsl XUMHYECKOH TOCYIBl U PEaKTHBOB
MPOBEICHUS TPYIITOBEIX U | U1 TIPOBEJICHUST XUMHUYECKOTO TIPAaKTUKyMa; BrITsDKHOMN 1Kad
WH/IMBUTyaJbHBIX KOHCYIbTaIMHA
YuebHas ayJUTOpHs quist | AyautopHast nocka; KommuekT ydeOHOM MeOenu; 6 KOMIUIEKTOB Uit J1aOOpaTOpHON paboTHI IO

MPOBEACHHNS TEKYIICTO KOHTPOJIA
u HpOMCX(yTOqHOﬁ aTTeCTallin

OIIPEAENEHHIO KECTKOCTU BOABI (IUTATUBBI C MPOOHPKaMU, HAOOp XUMUYECKHX PEareHToB); 6
KOMIUIEKTOB JIJIs JIJaOOpaTOpHOH pabOoThI IO ONPEIETICHHUIO 3IIEKTPOIPOBOAHBIX PACTBOPOB CONEH
(IIK-2mT., WCTOYHMK TOKa-3 INT., INTaTHBEI C TPOOMpPKAaMH, 3JIEKTPOIBI H3MEPUTEIHHEIE,
9NEKTPOAbl CpaBHEHUS); 6 KOMIUIEKTOB [UIsi J1a0OpaTOpHOH paboThl 1O  OMpPEAETICHUIO
NOHOOOMEHHBIX peakiuil (IITaTHBBI C MPOOMpPKaMu, HaOop peakTHBOB, pH-MeTpsl); BeITsDKHOMN
mkad

YuebHas ayJAUTOpHS quis | AyoutopHas nocka; Komruiekt ydeOHOM Mebenn; MynsrumenuitHoe o00pymoBaHHE: HPOEKTOP
MIPOBEICHUS TPYIIOBBIX U | (cranmoHapHBIN), 9KpaH (cTaruoHapHslil), ITK (mepenocHoil)

WH/IMBUYaTbHBIX KOHCYJIbTAllUH

[Tomemenne i | Kommnekr  yaeOnot wmebenmm; I[IK — 10 mT., nomkiroueHHBIX K cetd "HHTepHer' w
CaMOCTOSITENIbHOM paboThl | o0ecreunBaOIIMX ~ AOCTYIl B OJEKTPOHHYI0  HH()OPMAIIMOHHO-0Opa30BaTENbHYI0 — Cpeay
00yJarouxcst YHuBepcureTa.




