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Kpanmudukanus O0akaJyiaBp

Dopma o0yaeHHs O4YHasA

OOmas TpyJ0eMKOCThb 33ET

YacoB o yaeOHOMY ITaHy 108 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHCIIE: 3auer 2

ayIUTOPHBIE 3aHATHUS 32
caMmocTosTeNbHast pabora 74

Pacnpezlenenue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Htoro
Henens 192/6
Bun 3ansaruit v | PO | v PIT
Jlexun 16 |16 (16 |16
JlabopaTopHbie 16 (16 |16 |16
Wnas KoHTaKTHas 2 2 2 2
pabora
Uroro ayn. 32 132 |32 |32
KonrakrtHast pabota |34 (34 (34 (34
Cam. pabora 74 |74 |74 |74
HUrtoro 108 [ 108 | 108 | 108
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpfo AUCIMILUTMHEI ABNISETCS 0OecTedeHre 6a30BOro ypOBHS 3HAHUH U YMEHHH, HEOOXOANMBIX U 00eCIIeUCHUS
CHOCOOHOCTH UCIIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(YECCHOHANBHOMN JIESITeIbHOCTU

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: B1.0

2.1 | TpeGoBaHus K IpeIBAPHTEIbHOM IOATOTOBKE 00y4aI0LIeIroCs:

2.2 | [ucuMnJIMHbI M NPAKTUKH, 1JI51 KOTOPbIX OCBOEHHUE JAHHOI TUCHUILINHBI (MO1Y/Is1) HEO0OX0ANMO KaK
npeauiecTByoliee:

2.2.1 | Marepuanosenenue. TexHOIOTHsI KOHCTPYKIIMOHHBIX MaTepHUaIoB

2.2.2 | ®usuka

2.2.3 [ Merpomnorus, CTaHAapTHU3aNNS U CePTUPHUKAIHS

2.2.4 | ConpoTHBIECHHE MaTEPHATIOB

2.2.5 | Teopernyeckas MEXaHUKa

2.2.6 | TeopeTruecKre OCHOBBI SMEKTPOTEXHUKH

2.2.7 | I'mppomexanuxa

2.2.8 | letanu MallvH U OCHOBBI KOHCTPYUPOBAHUS

2.2.9 [ O0mmas 3IeKTPOTEXHUKA M HIEKTPOHHUKA

2.2.10 | Teopusi MEXaHU3MOB MaIllUH

2.2.11 | TexHndeckas TepMOJIMHAMUKA U TeIJIoNepeaaya

2.2.12 | CynoBble BcioMOraTeIbHbIe MEXaHU3MBbl, CHCTEMBI U YCTPOUCTBA

2.2.13 | [InaBaTensHast

2.2.14 | CynoBble KOTEIbHBIE U IAPOIIPOU3BOIAIINE YCTAHOBKU

2.2.15 | DnexTpoodopyaoBaHHE CYIOB

2.2.16 | CynoBble ABUraTeId BHyTPEHHETO CTOPaHUs

2.2.17 | CymoBbie TypOOMAIINHBI

2.2.18 | CynoBble X0JI0AUIbHbBIE YCTAHOBKU U CUCTEMbl KOHAUIIMOHUPOBAHUS BO3AyXa

2.2.19 | TexHonorHsI TEXHUIECKOTO OOCTY)KHMBAHUSI K PEMOHTA CYJIOB

2.2.20 | OcHOBBI aBTOMATHKHU U TEOPHUHU YIIPABICHUS TEXHUIECKIMHU CUCTEMaMHU

3. KOMIIETEHIIMA OBYYAIOIMEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUITJINHBI

(MOZY.JIs)

OIIK-1: Cnioco0eH HCIOJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBCHHO-HAYYHbIX JUCHUIIJIMH B HpO(l)eCCI/IOHaJIbHOﬁ
ACATECJIbHOCTH, MIPUMEHATH METOAbI MATEMATHYECCKOI0 AaHAJIU3A U MOAC/IUPOBAHUA, TEOPETUYECKOIO H
IKCIIEPUMEHTAJILHOI0 UCC/ICIOBAHUSA

OIIK-1.1: TIpuMeHsIeT OCHOBHBIE 3aKOHBI €CTECTBEHHO-HAYYHBIX JUCIUIUINH B IPOPECCHOHATBHOM ACITEIEHOCTH

B pe3yabTaTe ocBOeHHS THCHUTIIHHBI 00yIAIOIHIICS TOJIKEH

3.1 (3HaTh:

3.1.1 | OcHOBHBIC 3aKOHBI OPraHUYECKON M HEOPTaHMIESCKOW XUMUH; KIACCH(UKAIMIO 1 CBOMCTBA XUMHUYECKUX DIICMEHTOB,
BEIECTB M COCAMHEHNH, X Ha3HAUCHUE M 00JIaCTH IPUMEHEHHSI.

3.2 | YMeTh:

3.2.1 | Ucnionp30BaTh OCHOBHBIE SJIEMECHTAPHBIC METOAbI XUMHUYCCKOI'0 UCCIICAOBaHNA BEIIECTB U COCIMHCHUH.

3.3 | Baragern:

3.3.1 | CrtocoGHOCTBIO BRIITOTHEHHS OCHOBHBIX XMMHUYECKHUX Ja00PAaTOPHBIX Olepanuii.

4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJISA)

Bun HaumenoBaHue pa3iesioB U TeM /BU 3aHATHS/ Cemectp | Uacos | Jlureparypa | IlpIlo
3aHATHS / Kvpc JAT0T
Pazmen | Pa3zmen 1. O0mast xumMus
Jlex OCHOBHBIE TTOHATHS U 3aKOHBI XUMUH /JIek/ 2 2 JI1.1 0

31




JIab HHcrpykTak no TexHuke OezonacHoctd. OcHOBHbIE TOHATHS /J1ab/ 2 2 J1.1
31
Cp Knacchl 1 Ha3BaHUsT XUMHUYECKHX coennHenuii /Cp/ 2 4 JI1.1
€)!
JIab OcHoBHBIE 3aKOHBI XuMuH /J1a6/ 2 2 J1.1J11.2
21032
Cp OcHoBHbI€ 3aK0HBI XUMUH /Cp/ 2 10
Jlex DHepreTuka XuMHUUECKUX peakuuit /Jlex/ 2 2 JI1.1
31
Cp DHepreTuka XUMHUYSCKUX peakiuii /Cp/ 2 10 JIT.1JI1.2
32
Jlex CkopocTh XuMH4YecKuX peakuuit /JIex/ 2 2 J1.1
31
JIab CKOpOCTbh XUMHUYECKUX peakiuii /J1ad/ 2 2
Cp CkopocTb XUMUUecKux peakuuii /Cp/ 2 10
Jlex Xumnueckoe paBHoBecue /Jlex/ 2 2 J1.1
31
Jla6 Xumuueckoe paBHoBecHe /J1a6/ 2 2 JI1.2J712.2
32
Cp Xummueckoe paBHoBecue /Cp/ 2 10
Jlex CocraB u cBoiicTBa pacTBopoB /JIek/ 2 2 JI.1J11.2
32
Jlab CocraB u cBoiicTBa pacTBopoB /J1ab/ 2 2 JI.1J11.2
32
Jla6 Tunponus cosneii /J1a6/ 2 2 JI1.2J712.2
32
Cp CocraB u cBoiicTBa pacTBopoB. ['uaponus coneit /Cp/ 2 10
Jlex OKHUCIUTENFHO-BOCCTAHOBUTENbHBIC peakiun /JIex/ 2 2
31
JIab OKHUCITUTENHLHO-BOCCTAHOBUTENIbHBIE peakiu /J1ad/ 2 2 JIT.1
JI1.2J12.2
32
Cp OKHCIUTETFHO-BOCCTAaHOBUTENBHBIE peakiwn /Cp/ 2 10
Jlex T'anpBannyeckuii anement. JnexkTponns. Koppos3us meramios. 2 4
AkkymynsTopsl /Jlex/ 31
JIab Koppo3sust meraios /J1ab/ 2 2 J1.1
JI1.2J12.1
32
Cp Onexrpoxumust /Cp/ 2 10
HKP 3ammrta 1abopaTopHbIX padot /MKP/ 2 2 J1.1J11.2
€

5. COJEPKAHHUE JUCHUILIAHGBI (MOAYJIST)

Pasnen "O6mas xumus"

Jlexmust "OcHOBHBIE 3aKOHBI XUMHUN"

OCHOBHBIE [IEJH U 33/1a49H AUCIUILTUHEI, €€ CTPYKTYpa U CBSI3b C AUCHUILUTUHAMY B OOIIeH CHCTEMe MOATOTOBKY CIIEUAUCTA.
OyHIaMeHTaTbHBIC 3aKOHOMEPHOCTH XHMHUH KaK TEOPETUUCCKOI OCHOBBI HOBBIX HAYKOEMKHX TE€XHOJIOTHi. OCHOBHBIC
CTEXHOMETpHUYICCKUE 3aKOHBI. OCHOBHBIC HANPaBICHHUS TEXHUYECKOTO MPOrpecca B OTPACIH.

Jlexnus "Ctpoenue BemiecTsa"
Crpoenune atoma. KBaHToBble urcia. PacripeneneHue 3JeKTPOHOB IO YPOBHSIM U TIOAYPOBHAM. BiusiHre CBOHCTB XMMHUYECKOTO
3JIEMEHTA B 3aBUCUMOCTH OT €T0 JIIEKTPOHHON KOH(PUTYpaIHH.

Jlexuus "Ilepuoanyeckuii 3akon J[.M1.Menaeneesa'.
CTpyKTypa MepHOINIeCKOi cucTeMbl. [IeprHoAMIHOCTh H3MEHEHHUST CBOHCTB XMMHUYECKHX SJIEMEHTOB U X COCITMHCHUH.

Jlexnms " Xumuuaeckas CBSI3b".

OcHoBHBIE CBOHCTBA XUMUUECKOH cBsA3U. KoBanenTHas xumudeckas cBs3b. [lonapHocts cBsa3u. Haceimaemocts. HanpasneHHOCTS.
Wonnas cBa3b. Kpucramiel. Merannuueckas cBa3b. BonopoaHnas csa3b. Ban-nep-BaanbcoBo B3auMoaelCcTBUE MoKy BiusiHue
THUIIa XUMUYIECKOH CBA3M HA (PU3NKO-XUMHUIECKUE CBOHCTBA BEIIECTB.




Jlexnus "XuMuueckas TepMOAMHAMUKA"

DHepreTHka XMMHYECKHX Iporeccos. [ToHsTHE TepMonHaMuueckoi cucteMsl. Bunsl cucreM. TepmoanHamMudeckue mapamerpsl
cucreMbl. Kimaccudukarnms TepMoIiHaMIYECKUX TIporieccoB. BHYTpeHH S SHEprHs U SHTANBINSA. TerroBble 3G dexTs! 1 ux
UCTIONIB30BaHNE B XUMHYIECKOH TexHOoIoruu. JHTponus. JHeprust [ n66ca. OCHOBHBIE 3aKOHBI TEPMOJHHAMHUKH.

Jlexnus "Xumuueckass KUHETUKA"

CKOpOCTh XUMUYECKUX peakuuil CKOpOCTh XUMUUYECKUX PEaKIUi B TOMO- U FeTepPOreHHbIX cucreMax. dakTopsl, BIUAIOIIUE HA
ckopocts peakuuil. Teopus Appennyca. Karammsaropsl. 'oMOreHHBII U reTepOreHHbIH KaTaau3. 3aKOH JeHCTBYIOIINX MAcC IS
HeoOpaTUMBbIX peakiuii. [Ipasuna Baut-T'odda. Xumudeckoe u pa3oBoe paBHOBECHE

IMTonsTHe 00 0OPaTUMBIX M HEOOPATHMBIX PEaKIMAX. XUMHIESCKOE PaBHOBECHE. 3aKOH JEHCTBYIOIINX MacC [UI 0OpaTUMBIX
peaxuuii. @akTopsl, BAUAIOIUE HA XuMuueckoe paBHoBecue. Ilpunnun Jle Hlarense.

Jlexuus "PacTBOpHI U UX cBOMCTBA"

Knaccugukamnust pactBopoB. CriocoOBI BRIpaXXSHUsT KOHIIEHTPAIIUY PACTBOPa. PACTBOPEI HEANIEKTPOIUTOB M UX KOJUIUTATUBHBIE
cBolicTBa. 3akoH pa3basienust OctBanpaa. Teopus AIEeKTPOIUTHUECKON Aucconuanni. CTeneHb U KOHCTaHTa TUCCOLHALINH.
CnaOble ¥ CHIIbHBIC dJICKTPOJIUTHI. CBOMCTBA PACTBOPOB AIIEKTPOIUTOB.

Jlexnus "MoHHO-00MeHHBIE peakuuu. [ unponus comneit”
Honnoe mpousseneHue Boabl. Bogopoanslil mokaszarens. MuaukaTopsl. OCHOBHBIE TUIIBI THApoau3a coneil. Onpeaenenue pH B
KkaxgoM tune. CreneHp ruposin3a. @akTopel, BIUSIONME HAa MTPOLECC THAPOIIN3A.

Jlexms "OkucnuTensHO-BOCCTaHOBHUTENbHBIE peakiun (OBP)".

OCHOBHbIE TIOHATHUS JaHHBIX peakiuil. CrerneHnb okuciieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA DIIEMEHTOB U MX
coenuHeHi. [IpaBuito anmekTpoHHOTO OanaHca. Y paBauBaHusi OBP MeTomamu 3eKTpOHHOTO W HOHHO-3JIEKTPOHHOTO OaaHca.
PasnoBuanoctu OBP. Baxkueiinine okucauTeNu 1 BoccTaHoBUTENIH. OKHCINTEIHFHO-BOCCTAHOBUTEIbHAS TBOHCTBEHHOCTD
XHUMHYECKHUX DJIEMEHTOB.

Jlexnus "OCHOBBI 2IEKTPOXUMUH"

IonsTHE MEKTPOXUMHUUECKOH CHCTeMBl. Buas! cucteM. DeKTpOoIHbIH TOTEHIHAN MeTalia. DIeKTPOXUMHUUECKUN sl
HanpspkeHuil. CBolicTBa psa akTUBHOCTH. XUMHUYECKHE HCTOYHUKH EKTPHUECKOro Toka. 'anpBaHndeckuii anement. [TpuHnun
pa6otel. Pacuer 3JIC. DnekTpoiu3 BOAHBIX paCTBOPOB U €r0 3aKOHOMEepHOCTH. Koppo3usi MeTayuioB. 3amuTa MeTauioB OT
Koppo3un. AKKyMyasTopsl. Bunel. [Ipuammn paboTs!.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUIOB OLICHOYHbIX CPEACTB

BeImosHeHbIe U 3alIUIICHHBIC JIA00OPATOPHBIC PAaOOTHI
BrimonHeHHbIE U 3a4TEHHBIE KOHTPOJIBHBIE paOOTHI
3a4eT 1o JUCLHIINHE

6.2. Tembl NUCLMEHHBIX PadoT

He npexycMOTpeHBI y9eOHBIM IUTaHOM.

6.3. KonTpoabHbIe BONIPOCHI U 3aaHUS

DOCrI qua komrerennun OITK-1.1

1)KaxoBa cokpareHHas 311eKTpOHHAs KOH(UTypaIys aToMa JIEMEHTa C MOPSAKOBEIM HOMepoM 207

a)[Ar]4sl;

6)[Ne]3s1;

B)[Ar]4s2;*

r)[Ne]3s2.

2)Kax MeHAI0TCs CBOIiCTBA XMMHUYECKHUX JIEMEHTOB CJI€Ba HAMpaBo Mo MepHoLy?

OTBeT: MeTAITHIECKHE, BOCCTAHOBHUTEIIHHBIC CBOMCTBA YOBIBAIOT, @ HEMETAIMYCCKUE, OKACIUTEIEHBIC CBOHCTBA YCHITHMBAIOTCS.
3)Umcno HecIapeHHBIX MIEKTPOHOB B aToMe (Gocdopa B OCHOBHOM COCTOSIHUH PABHO:

a)5;

0) 4,

B) 3;*

r) 2.

4)YTo NpOUCXOAUT C TEMIOTON B AK30TEPMUIECKOM Iporiecce?

Ortget: Temrora B X0/1¢ XUMUYECKOH PEaKINH BBIICISCTCS, N3MCHEHHE SHTAIBIINH IIPH 3TOM FMEET OTPHIIaTeIIbHBIC 3HAYCHS
AHx.p.<0.

5) Kakoe yTBepkaeHue cripaBeAauBO AT OCIeI0BaTeNbHOCTH 2neMeHToB C,N,0?

a) clIeBa HaIpaBoO yMEHbBIIACTCS Pajinyc aToma;*

0) cieBa HalPaBO YMEHBIIACTCS EKTPOOTPHIIATEITEHOCTh aTOMOB;

B) CIIpaBa HAJIEBO BO3PACTAET YHCIIO MEKTPOHHBIX CIOEB;

T) ClIeBa HAaIlPaBO YCUJIMBAIOTCSI BOCCTAHOBUTENBHBIE CBOMCTBA.




6)Kaxas ¢pyHKIUS B TEpMOJHHAMUKE OIPEENIeT CAMOIIPOU3BOIBHOE MPOTECKAHNE PEAKIIH?

Orteet: OyHKIMS Ha3bIBaeTCs dHeprus ['mb0Oca mim n300apHO-M30TEPMUYESCKHI TOTCHIIHAI.

7) ®opmyra BeIcIIero okcuzaa sneMenta 9207, YKaKUTe JeKTPOHHYIO KOHQUTYPAIIHIO BAJICHTHBIX 3JICKTPOHOB aTOMa JJIEMEHTA:
a) ns2np2;

6) ns2np3;

B) ns2np4;

) ns2np5*

8)Kaxkoii MeTa sIBIsSETCS aHOAOM B TaJIbBAHUYECKOM dJIeMeHTeZn | Zn2+ | | Cu2+ | Cu fxo6u-annsnsa?

OTBeT: AHO/IOM SIBIISICTCS] LIMHK, KaK 0ojIee XMMUYECKH aKTHBHBIH AJIEMEHT ¢ 00Jiee HU3KUM 3HAUYCHUEM DJICKTPOIHOTO MOTEHIIMANIA.
9)U3 "ero cocTouT 000 pacTBOp?

Ortset: VI3 MONIEKyI pacTBOPUTEISI U PACTBOPEHHOT'O BEIECTBA U IIPOTLYKTOB UX B3aHMOJICHCTBHSI.
10)Bpeaxkiun,cxema kotopoit Cr2072- + 14H+ + 6CI-=3CI2 + 2Cr3+ + 7TH20,0KUCIUTENSAMY SBISIOTCIATOMBI JJIEMEHTA, CUMBOJ
KOTOPOTO:

a) Cl;

6) Cr;*

B) H;

r) O.

11)Kakum cBOcTBOM 0011aTal0T PaCTBOPEI SIEKTPOIUTOB?

Otgert: [IpoBOAUTE SKIEKTHYECKHUHA TOK.

12) ®yHK1MA, XapaKTepU3yoLasi HEYIOPsIOYEHHOCTh B TEPMOAMHAMUYECKON CHCTEME, Ha3bIBACTCS:

a) DHTAJIBITAS;

6) sHTpOonHS;*

B) sHeprus [ u66ca;

T) U30TepMa.

13)YT0o MpONCXOANT IIPHU NMEKTPOIUTHICCKOM IUCCOIMAIIMN MOJICKYII SIEKTPOJINTA B BOAHBIX PACTBOpax?

OTBeT: MOJIEKYJIBI PAcHalaloTCsl HA MOHBI — KATHOHBI U aHUOHBI.

14) Peaknys uaeT caMonpou3BOJIBHO B IPSIMOM HAIIPaBJIEHUU, IPU YCIIOBUU:

a) AG <0;*

6) AG >0;

B) AG=0;

r) AG>0.

15)Yro xapakTepu3yeT BOJOPOIHBIH oka3aTens pH?

OtBet: KoHlleHTpaLnio KaTHOHOB BOJOPOJAA B PACTBOPE, XapaKTep Cpebl — KUCIOTHYIO, IIETOYHYIO WIIH HEUTPaIbHYIO.
16) Ilo cmexctBuro 3akoHa ['ecca TemIoBO# 3 deKT peakuy HaXOAUTCS MO YPaBHEHHUIO:

a) ASx.p. = X SHpOAYKTOB peaKiMy - LSHCXOIHBIX BEIIECTB;

6) AHx.p.= X AH nponykroB peakuuu - £ AH HCXOJHBIX BEeIIECTB;*

B) AGx.p. = X AGnponaykToB peakiuu - £ AGHCXO/IHBIX BEIIECTB;

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

17)Kakue peaknuu B XUMHHU HA3bIBAIOT THAPOIN30M COJICH?

OtBet: Peakuuu oOMeHa MeXly MOJIEKyJaMH BOJIbI M PACTBOPEHHBIMU B HEW COJISIMU.

18) B HanOoJbIIel CTENCHN CMECTUTh B CTOPOHY 00pa3oBaHus MPoIyKTa paBHOBecHe B cucteme 2S02(T) + O2(r) = 2SO3(r) + Q
MOXXHO, €CJIH OJTHOBPEMEHHO:

a) MOBBICHTH U JaBIICHHUE, U TEMIIEPATYPY;

0) NOHU3UTDH JaBJCHUE, U TEMIIEPATYPY;

B) OHM3HTH JJABJICHUE, TIOBBICUTH TEMIIEPATYPY;

T) IOBBICHTH JIaBJICHUE, TOHU3UTH TeMIeparypy.*

19)Kakue peakiu B XUMHUH OTHOCSTCSI K OKUCIIUTENIEHO-BOCCTAHOBUTENBHBIM?

OrtBert: Peakuuy, B pe3yabTaTe KOTOPBIX U3MEHSIOTCS CTETIEHH OKUCIEHHS Y 3JIEMEHTOB.

20) I1py MOBBITIIEHUHN TEMITEPATYPHI:

a) BO3PacTaeT CKOPOCTh KaK SK30TEPMHUYECKHX,TaK U SHAOTEPMHUUECKUX PEaKIIHiA:

0) CKOPOCTh IK30TEPMHUUECKUX PEAKLUIl BO3PACTAET,a IHIOTEPMUIECKUX—yMEHbIIAETCS;

B) CKOPOCTB 3K30TEPMHUUECKHUX PEaKIMid YMEHBIIACTCS,a SHJOTCPMUIESCKUX BO3pacTaet;™

T') YMEHBIIIAETCSI CKOPOCTh KaK 9K30-,TaK SHIOTCPMHUIECCKUX PEaKIHH.

21) Uro nmoka3bIBaeT CTENEHb OKUCICHUS IeMeHTa?

OTBET: KOJIMYECTBO 3IEKTPOHOB, CMELIEHHBIX OT aTOMAa 3JI€MEHTA (TI0JI0KUTENbHAsI CTENEHb OKHUCIIEHUS) WK K aTOMY JaHHOTO
3IIeMeHTa (OTPUIATENIbHAS CTETIEHh OKHCIICHHS).

22) PaBHoBecue npornecca CO2(r)+H20(kx)=H2CO3(p-p)+Q B cTopoHy 00pa3oBaHuUsl YrOJIbHON KHCIOTHI CMEUIAIOT :
a) MOHMKEHUE JIaBIICHHUS,;

0) MOBBIICHNE TEMITEPATYPEI;

B) YBEJIMUCHNE KOHIICHTPAIMH YIJIEKUCIIOTO rasa;™®

T') MOHW)XCHUE JIaBIICHUS.

23)B uemM 0COOEHHOCTh BHYTPUMOJIEKYIISIPHBIX OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX peaKuii?

OtBeT: B Takux peakmysx OKHCIUTENb M BOCCTAHOBUTENb HAXOAATCS B OTHOI MOJIEKYIIe.

24)Crenens okucnenus cepsl B NaHSO3 paBHa:

a) +6;

0) -2;

B) 0;

r) +4.%




25)Kaxkue mporeccsl Ha3bIBalOTCA MEKTPOXHUMUUECKUMU?

Ortset: B pe3ynbrare KOTOPBIX, XUMUUECKas S3HEPTHUst IpeoOdpa3yeTcs B AIEKTPUIECKYI0 1 HA000POT.
26)13 mepedncIIeHHBIX YIEMEHTOB HanOoJIee AIeKTPOOTPUIIATEILHEIM SBIISCTCS:

a) asoT;

6) Kucnopox;

B) XJIOD;

r) dTop.*

27)B xakoM HamnpaBJICHUH MIPOUCXOJUT ABIKCHHE JIEKTPOHOB B FaIbBAHUYECKOM 3JIeMEHTe?
Otset: OT aHO/A K KaTOAYy.

28) Bribepere omnpezeneHUe OMICHIBAIOIIEe MPOIIECC AUCCOIHAIINH:

a) B3aMHOE IPOHNKHOBEHHE CONPHUKACAIOIINXCS TENI BAPYT APYTa;

0) mpotiecc pacTBOPEHHsI HNIEKTPOIUTOB IO JACHCTBHEM BOIBL;*

B) IIPOIIECC MPUCOCIUHEHUS BO/IBI K MOJIEKYJIaM, aTOMaM HJIM HOHaM;

T) TIpoIiecC IPUCOCANHEHUS aTOMOB.

29)Kaxk ompenenuTs Kakoi MeTaI OyIeT aHOAOM B FaJIbBaHHYECKOM dIEMEHTE?

Ortsetr: Merait ¢ 6oee HU3KUM 3IEKTPOAHBIM OTEHIMAIOM, CTOSIINM B Ps/Iy HalpsDKEHHS JIeBee BTOPOTro MeTala.
30)BribepeTe onperneneHne ONMCHIBAIONIEe TPOIECC THAPATAIHN:

a) B3alMHOE IPOHUKHOBEHHE CONPHUKACAIOIINXCS TENI BAPYT APYTa;

0) mpotiecc pacTBOPEHHsI HNIEKTPOIUTOB IO ACHCTBHEM BOJBL;

B) IIPOLIECC IPUCOCIUHEHUS BO/IBI K MOJIEKYIIaM, aTOMaM MJIM HOHaM; *

T) TIPOIECC PACTBOPEHHS AIEKTPOIIUTOB MO AEHCTBHEM JIEKTPUIECKOTO TOKA.

TuroBeIe BOIPOCH! K ITOATOTOBKE 3aIIUTHI JIADOPATOPHBIX PadOT MO TUCIUIIINHE

1. OCHOBHBIE 3aKOHBI XMMHUHU. 3aKOH COXPaHEHHs Macchl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOTaJpo U €ro
cleICTBHSA. 3aKOH KBUBANEHTOB. OnpeieieHe SKBUBATEHTHBIX MacC MPOCTHIX U CI0KHBIX BELIECTB.

2. Teopun crpoenus atoma Pesepdopra u bopa. CocraB atoma. OTHOCHTENBHAS aTOMHAsI Macca 3JIEMEHTa.

3. KBanTOBBIE YMCHA.

4. Pacnipenienenne 31eKTPOHOB MO SHEPreTHYECKUM YPOBHAM M noaypoBHaM. [Ipunmun Ilaymu. Ilpasuno Xynaa. IIpaBuno
Kneukosckoro.

5. INonsatue 06 s-, p- ,d- ,f- snemenTtax. XapakTep COeANHEHUH UMH 00pa3yeMBIX.

6. [epuonuueckuii 3akoH. CTpyKTypa Nneproaudeckoil cucremMsbl. [loHATHE O Tpynnax, HOATrPYNNax U MeprHoAax.

Hepnonﬂqecxoe U3MEHEHHE CBOMCTB XUMHUYECKUX 3JIEMEHTOB B rpynmnax v nepuojax: 3apsn sapa; paanyc aromMa, SHEPIrus
HOHM3ANHW; DHEPTUA CPOJACTBA K DJIICKTPOHY, DJICKTPOOTPUHATEIIbHOCTD; OKUCIIUTEIIbHO-BOCCTAHOBUTCIIBHBIC CBOMCTBA.

7. IlonsaTue o BHyTpeHHel 3Hepruu cucreMsl. IlepBblii 3akoH TepMoauHaMuku. Ero npuMeHeHue A U30XOPHBIX U
M300apHBIX IIPOLIECCOB.

8. [Nonstne 06 sHTaNENMHU. 3akoH ['ecca u ero ciaencteust. [loHATHE O TemoTax 0Opa3oBaHMS CIIOXKHBIX BemlecTB. Pacuer
W3MEHCHHMS SHTANBIIH IIPH XUMHYECKUX PEaKIHAX.

9. [onsaTue 06 suTponuu. Bropoii u Tpetuit 3akoHbl TepMoauHaMUKH. CTaHIapTHas SHTpONUs BeuiecTBa. Pacuer
U3MEHEHHUs SHTPOIIMU CUCTEMBI.

10. INonsatne 06 m300apHO - M30TepMUYECKOM ToTeHIaise. OCHOBHOE ypaBHEHHE TEPMOAWHAMHUKH. Y CIIOBHS BO3MOKHOCTH
IpoTeKaHus npouecca. Pacuet m3meHeHus ceoboaHol sHeprun I'ud6ea.

1. Xumudeckast kuHeTuka. CKOPOCTh XMMUYECKOH peaki[Mi B TOMOT€HHOH M TeTepOreHHoi cucteMax. 3aBUCHUMOCTb
CKOPOCTH XMMHYECKOH PEaKINH OT KOHIEHTPAH. DU3MIECKHI CMBICT KOHCTAHTBI CKOPOCTH XHMHYECKOH PeakIvy.

12. Bnusaue TemmepaTypsl Ha CKOpOCTh XuUMHUUecKoil peakruu. ITpasuno Bant IN'odda u TemneparypHsril koaddunuent.
Teopust AppeHuyca. 3aBHCUMOCTb CKOPOCTH XUMHUYECKOH PeaKkIMU OT SHEPIUU aKTHBAIHH.

13. Karanus. OcHOBHBIE MONOKEHUS] TEOPUH KaTanu3a. MeXaHu3M FOMOTE€HHOTO M T€TePOreHHOro KaTauu3a.

14. INousaTre 00 0OpaTHMBIX PEeaKIUAX U XMMHYCCKOM PAaBHOBECHH. 3aKOH JEHCTBYIONIMX MAacC IJISI OOPATHMBIX CHCTEM.
CBs13b KOHCTaHTBI PABHOBECHSI C TEPMOIUHAMUYECKIMU (DYHKITHAMHU.

15. IMpunuun Jle-lllatense. BausHue u3MeHeHUs TeMIEpaTypbl, JaBlIeHHs, KOHIIEHTPALUK BELIECTB HA CMEILICHUE
paBHOBECHS B CHCTEME.

16. OO0mas xapakTepucTuka pacTBOopoB. CIOCOOBI BRIpaKEHHS KOHIICHTPAIUil pacTBOPOB.

17. TepmonuHaMuKa IPOLECCOB PACTBOPEHUs. BiusHue TemmepaTypsl U AaBIE€HHUS HAa paCTBOPUMOCTH BEIECTB.

18. KomnuratuBHble CBOMCTBA WaealbHBIX pacTBOpoB. 3akoH BauT-T'odda. 3akon Payns u ero cnenctsus. CriocoOb
OIpEIENIEHNUS MOJIEKYIISIPHOM MacChl PACTBOPEHHOIO BELLIECTBA.

19. [onsaTue 06 snexrponurax. Teopus MeKTponUTHYECKON Aucconnanuu. OOMUN NPUHIUT JUCCOIMALITHN. DIEKTPOIUTHL.

OCHOBHBIE NTOJIOKEHHS TEOPHH 3IEKTPOTUTUUECKON qucconyanui. Jlucconuanys KUcaoT (0JHO- © MHOTOOCHOBHBIX ), OCHOBaHUI
(omHO- ¥ MHOTOKHCIIOTHBIX), COJIeH (CpeTHHX, KUCIBIX, OCHOBHBIX).

20. KonnmuraTtuBHbIe CBOHCTBA pacTBOPOB MEKTPONUTOB. M3oToHMueckuit ko3 ¢unuent. Crenens auccormarmu. [lorsTre o
CHJIBHBIX U CIa0BIX 3JEKTPOIUTAX.

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

22. CubHbIE MEKTPOIUTHI. AKTUBHOCTh UOHOB. [IoHATHE 0 KaXyllelics CTENEeHN AUCCOLUALUY.

23. Honnoe npoussenenue Bogsl. Ilokaszatens Bogopona. MHAUKATOPBL.

24. VoHHO-00MEHHBIE PeaKIMU B PaCTBOpPax MEKTPOIUTOB. YCIOBUS HEOOPATUMOCTU HOHHO-OOMEHHBIX PEaKIMU.

25. XKectkocts Bompl. BpemeHnHas u noctostHHast. CIocoOBI yCTpaHEHUS .

26. I'mapomns coneit. O6patumocts rupponmsa. CreneHs rugponmnsa. KonctanTta ruaponnsa. YCIOBHS YCHICHHUS THIPOIIH3A.

T'mpponus pa3nuuHbIX TUIIOB COJIEH.




27. OxucnurensHo-BoccTaHoBUTeNbHBIE peakuud (OBP). TloHsTHE O CTEeNeHH OKHCICHUS, OKUCIUTENSIX U
BOCCTaHOBHUTEIISIX. BaykHEHIINE OKUCIUTEIHN i BOCCTAHOBHUTEIH.

28. MeToabl cocTaBlIeHUs] YPaBHEHUHM OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuil. OBP B pasnuunbix cpenax. Tunst OBP.
29. Teopust AIEKTPOAHBIX NOTEHIMANOB. YpaBHeHne HepHera. OnpeneneHne CTaHIAPTHBIX IEKTPOAHBIX MOTECHIHAIOB.
YeTpoiicTBO BOAOPOJHOIO AJIEKTpoia. Pa HanpskeHUi MeTaios.

30. lanbBaHWYecKHe MEMEHThI. Y CTPOHCTBO W mpuHIUN padoTel. Pacuer JJIC.

31. DNeKTpoIu3 B paciulaBax M pacTBopax AeKTpoiauToB. [lociienoBaTenbHOCTh MPOIIECCOB MPOTEKAOUINX Ha aHOAE U
kaTtoze. 3akoHbl Papajes. Pacuer 06beMa 1 MacChl BELIECTB, BELICIUBIINXCS IPH eKTponuse. [IpumeHeHne anexTponusa.

32. Kopposzust merannoB. XuMuueckas ,2eKTpoxuMuydeckas. CrnocoObl 3alUThl METAJUIOB OT KOPPO3HU.

33. Axkymynstopbl. Kucnorasle. Illenounsie. [Ipuammmn paboTh.

TunoBble 3a7aHUs 10 JUCLIUIIINHE:

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

2. Pacrincath SeKTpOHHYIO KOH(UTYpAIMIO aToMa MapraHiia. YKa3aTh BO3MOXKHBIE BAJICHTHOCTH M XMMHYECKHE CBOMCTBA.
OnucaTh KBAaHTOBBIMH YHMCIaMU BaJICHTHBIE SJIEKTPOHBI aTOMa.

3. Paccunrtath TemnoBoit 3ddekT peakiuu ropeHus aneTHicHa (H.y.)

4. PaccuuraTh, BO CKOJIBKO pa3 M3MEHUTHCS CKOPOCTh XMMHUYECKOM peakiuy , eciii yBeIUUuTh Temmeparypy ¢ 50 go 80
rpagycoB 1o Llenbcuto, TemuepaTypHblil KO3 QHULIMEHT paBeH 3.

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

- YBEIUYUTh TEMIIEPATYpy

- MOHU3UTH KOHLEHTPALUIO Beuiectsa B

- IIOHU3UTH [1ABJIEHUE B CUCTEME

HanMcaTh BBIPAXKEHUE U1 KOHCTAHThl PABHOBECHUS JTaHHOH pEaKIMH.

6. Paccuntars MomsapHyro koHumeHTpamuio 200 r 20% pactBopa xyopuaa kamsmus ([1=1,015 r/mm).
7. Ha ckonbko mMOHM3HUTHCS NaBieHHe napa Haj pactBopoM mpu 25 °C, cogepkammM 15 1 rimoko3sl B 150 r Boasl. Jasnenue
Hapa HaJl YUCTHIM pacTBOpHTENeM(IIpH TOI ke TeMmeparype) paBHo 26 klla.
8. Hanmcats peaknuu ruaponmsa coneir K2CO3, NaCl, MnSO3, FeSO4 ykazats pH B kaxkIoM cilydae THIPOJIN3A.
9. YPOBHATH METOJOM 3NIEKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2S04 = Na2S04 + MnSO4 + K2S04 + H20
10. Paccunrate DJIC ranbBaHUYECKOTO JIEMEHTA, COCTOSILErO U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpaLUU B

pactBopax cooTBeTcTBeHHO [ 1] Monb/nm 1 [0,01] Momb/1. YKa3aTs HalpaBiIeHUE IBHKEHUE DIIEKTPOHOB.

WnnuBuayansHbIe 3aaHUS:

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

"KuneTtnka XuMu4ecKux peakuuil. Xumuueckoe paBHoBecHe"

"CocraB 1 cBOHCTBa pacTBOpOB. Peaknu nonHoro oomena. I'maponus conei”
"OKHCINUTENEHO-BOCCTAHOBUTENbHBIE PEAKIUH. DIEKTPOXUMUs"

6.4. MeToauueckue MaTepHaJibl, ONpeessioniie Npoue1ypbl OlleHHBaHUSA

PerieHne THNOBBIX 3aaHMI, TECTOB, 3alllHTa TEOPETHYECKOTO MaTepralla Ha JJabOpaTOPHBIX 3aHATHSX.
JlabopaTopHast paboTa CUMTAECTCS CAAHHOM, IIPH BEIIIOTHEHHUH CIEAYIONINX YCIOBHH:CTY/ICHT HA HEll IPHUCYTCTBOBAJ, BBITOIHHI,
3aIIUTUI TEOPETUIECKUH MaTepuan o AaHHoi TeMe. KoHTpombHas paboTa cunTaeTcs BBIIOIHEHHOH, IPH PELICHHH CTyIEHTOM
70% 3amaHuii coaepKaIIUXCs B BapHaHTE.

3a4er 1Mo JUCIUIUIMHE CTaBUTCS IT0 UTOTaM PabOTHI 00yJaromerocs B TEYCHHE CEMECTPa, BEIPAKCHHBIM B BHJIE BHITIOIHCHHUS
KOHTPOJIBHBIX Pa0bOT, pabOTHI Ha KOJUIOKBHYMAX, BBIIIOHEHHUS U 3aIUTHI JJAOOPATOPHBIX padoT.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUWE JUCHUIIIUHBI (MOAYJIS)

7.1 Pexomenayemast 1urepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENIU 3arnaBue W3narenscTBo, oA
JI1.1 |Pocun U. B., Tomuna | OOmas u Heopranndeckas xumusi. COBpeMEHHBIH Kypc: YdeOHoe Mocksa: U3naTenbecTBo
JL . nocobue s 6akaaaBpoB IOpaiir, 2016
JI1.2 |I'muaka Hukomait 3agaun U ynpakHeHUs o o0Lel XUuMuH: yaeb. mocodue Mocksa: Unterpai-
JleonngoBuu TIpecc, 2001
7.1.2. JlonojiHUTEJBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTETH 3arnaBue WznarenscTBO, 01
JI2.1 | ButBunuHa ['asinHa OO6mas XuMust: 1a0OpaTOpHBIN MPAKTUKYM: IS cTyd. 1 Kypca, oOyu. Hosocubupck: HU'ABT,
Hukonaesna o cnerr. 280700 "Texnochepnast 6e3onacHOCTs" 2012
JI2.2 | SlpocnaBieBa AHHa Xumust: 1abapoTOPHBIA PAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018

7.2 TlepeueHnb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHUKAMOHHOM ceTn "UHTepHer"
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Koncmekr nexiuii 1mo o01meii XuMun

32 | O6pazosatenshslit mopran CI'YBT. DnexrponHslii kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIHUIIJIMHBI (MOAY JISI)
Haznauenwue Ob6opynoBanue
YueOHas ayInTOPHS Ui | AyouropHast 1ocka; Kommekt yaeOHo#t mebenn; KoMIUIEKTH XUMHUECKON TIOCYIBl U PEaKTHBOB
HpOBEACHUS TPYIIOBBIX U | U1l IPOBEJCHUSI XUMHUECKOTO MPAKTUKyMa; BBITSDKHOHN mkad
WH/IMBUAYaJIbHBIX KOHCYJIbTAIIMH
VYueOHas ayAUTOPUS it | AynuropHast ocka; KoMrurekT ydeOHO# MeOenn; 6 KOMIUICKTOB Ul JabOpaTOpHOW paboTHI 1Mo

IIPOBEJIEHNs TEKYIIEro KOHTPOJSL
U IIPOMEXKYTOYHOM aTTeCTalUH

OIIPEAEICHUIO KXECTKOCTH BOABI (IITATHBBI C MPOOMPKaMH, HAOOp XUMHUYECKHX PpEarcHToB); 6
KOMIUIEKTOB Ul 1a00paTOpHON paboThI MO OMpPEAEICHHIO MEKTPOIPOBOAHBIX PAaCTBOPOB colei
(ITK-2mt., HMCTOYHWUK TOKa-3 INT., IITATHBBI C MPOOMPKAMH, OSIICKTPOIBI H3MEPHUTEIbHbBIC,
SNIEKTPOABI CpaBHEHUs); O KOMIDIGKTOB M J1a0OpaToOpHOl paboOTBl MO  ONIpENeNICHHIO
HOHOOOMEHHBIX peakiui (IITaTHBEI C NpobOupkamu, HaOOp peakTuBOB, pH-MeTpsl); BrrTsxHON
mkad

YuebHas ayIUTOpHs Juist | AynutopHast nocka; KomruiekT yde6HOM Mebenu; MynbTumenuitHoe o0opynoBaHHE: HPOEKTOP
MIPOBEECHUS TPYIIIOBBIX 1 | (cTanMoHapHEIN), 3KpaH (cTanuoHapHEIN), I1K (repeHocHOi)

VHIBAAYaIbHBIX KOHCYIbTAIHI

ITomemenue s | Kommnekr  yaebnoit mebenu; IIK — 10 mr., nogkmodeHHBIX K cetH "UHTepHer" u
CaMOCTOSATEIbHOM paboThI | 0OOECrEeUNBAIONIMX ~ AOCTYIl B 3JIEKTPOHHYIO  MH(OPMAIMOHHO-00pPa30BaTEIbHYI0  Cpeay
00yJaronxcs YHuBepcuTeTa.




