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®dopma o0ydeHust o4Has
OO01mmast TpyI0eMKOCTh 33ET
YacoB 1o yueOHOMY IJIaHy 108 Bupasl KOHTposIS B ceMecTpax:
B TOM YHCIIE: 3a4eTsl 2

ayAUTOPHbIE 3aHATH 32

caMocCTosTeIbHas paboTa 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




Paboyast mporpamMma qUCIHHUILTAHBI

Xumus
pa3padorana B coorBercTBUM ¢ PI'OC:

DepepanbHbIN rOCYIAPCTBEHHBIM 00pa30BaTENIbHBINA CTAHIAPT BBICIIET0 00pa30BaHus - GakalaBpuar 1o HampaBICHHUIO MOATOTOBKA
23.03.01 TexHoMOTHS TPAHCIIOPTHBIX TporieccoB (mpuka3 MunoopHayku Poccun ot 07.08.2020 . Ne 911)

COCTABJICHA HA OCHOBAHUM y‘[eGHOFO IJiaHa OﬁpaSOBaTeHLHOﬁ nporpamMmabi:
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roJ Hayaja noarotoBku 2025

Pa6ouyio nporpammy cocTaBuJi(u):
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Pabouas mporpamMma oo0OpeHa Ha 3aceAaHuK Kadeapsl EcTecTBeHHO-HAYYHBIX AUCIHILIHH

3aBenyromuii kadenapoii Jimaesmu Onbra Uropesna



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 2JIEKTPOTEXHUKU

2.2.7 | I'mppomexanuxa

2.2.8 | letanu MallvH U OCHOBBI KOHCTPYUPOBAHUS

2.2.9 [ O01mmas 31eKTpOTEeXHHUKA M AIEKTPOHIKA

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

2.2.21 | MoaenupoBaHue TPaHCIOPTHBIX MPOIIECCOB

2.2.22 | dunocopust

2.2.23 | Cratuctuka

2.2.24 | Texnonoruueckasi (IpOU3BOACTBEHHO-TEXHOJIIOTHUECKAs) TPAKTHUKA

2.2.25 | Hayano-uccnenoBaTenbekas pabora

2.2.26 | Teopust TpaHCIIOPTHBIX MPOLECCOB U CUCTEM

3. KOMIIETEHIIIHA OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3VJIETATE OCBOEHHUS JUCLIATLIMHBI
(MOAY.JIA)

YK-1: Cnioco0eH ocymecTBJIATH NOMCK, KPUTHYECKU aHAIU3 ¥ CMHTe3 HHPOPMALMHU, NPUMEHSTh CUCTEMHBIH MOAX0 A
pelleHusi MOCTaBJIeHHbIX 32124

VK-1.1: OCyLI_lCCTBJ'IHCT IOMCK U CUHTE3 HOHy”leHHOﬁ I/IH(I)OpMaLII/II/I T pCHICHUA ITOCTAaBJICHHBIX 3a1a4

VYK-1.2: IIpoBomut KpuTHYECKNI aHATH3 HH(GOPMALIIY TP PEIIEHIH TIOCTABICHHBIX 33129

OIIK-1: Cnioco0eH NpUMEHATH eCTeCTBEHHOHAYYHbIE U 00IeMHKeHePHbIe 3HAHMSA, MEeTOIbl MATEMATHY€ECKOr0 AHAIU3A U
MO/JeJIMPOBAHNS B MPO()ecCHOHATbHOU IesITeIbHOCTH;

OIIK-1.1: Micnonb3yeT NpHHIAITEI €CTECTBEHHOHAYYHBIX W OOIEHH)KEHEPHBIX 3HAHUH B IPO(ECCHOHATBFHOH AeATEIBHOCT

OIIK-1.2: Bnageet MeTogaMi MaTeMaTHUECKOTO aHAIM3a B MPO(ECCHOHANBHOI AeATeTbHOCTH




OIIK-1.3

. Bna;:[eeT METOAaMU MaTEMAaTUYCCKOTr0 MOACIINPOBAHUSA B HpO(bCCCI/IO-HaJIBHOI\/‘I JACATCIPHOCTH

OIIK-3: Cnioco0en B cdepe cBoeii npodeccuoHaTbHOM AesITeTbHOCTH NMPOBOIUTH U3MePeHUs1 U HAOJII0IeHusl, 00padaThIBaTh
H NMPEeACTABJATH IKCIICPUMEHTAJIbHBIC TAaHHbIC 1 PE3YJIbTAaThI HCHLlTaHﬂﬁ;

OIIK-3.1

: [ToHnMaeT MeTOABI U CIOCOOBI U3MEPEHHUS U HAOIIOACHU

OIIK-3.2: CriocobeH MpOoBOAWTE U3MEPEHHS U HAOIOICHUS B chepe cBOeH Mpo-(hecCHOHATBHOM eI TETbHOCTH

B pe3yiabTaTe 0CBOCHUN JUCHHUIIIMHBI oﬁyqaloumﬁcn JOJIZKCH

31

3HaTh:

3.1.1

OCHOBHBIE 3aKOHBI OPTaHUYECKON N HEOPTaHWIECKO XMMHUH; KITACCU(HUKAINIO U CBOMCTBA XUMHYECKHX JIEMEHTOB,
BEIIECTB U COCAMHEHHH, X Ha3HaYCHUE U 00IaCTH MIPUMEHEHHUSI.

3.2

YMmernb:

3.2.1

Hcnonbs30BaTh OCHOBHBIC QJIEMCHTAPHBIC METOABI XUMHUYCCKOI'O UCCIICTOBAHUS BEUICCTB U CoeﬂHHeHHﬁ.

33

Baagern:

3.3.1

Cnoco6GHOCTEHIO BBITIOJHEHHS OCHOBHBIX XUMHUECKHX J'Ia60paT0pHI>IX onepaunﬁ.

4. CTPYKTYPA JUCHOUILIAHBI (MOIYJI5T)

Bun HaumeHoBaHUe pa31esioB U TeM /BU/ 3aHATHSI/ Cemectp | YacoB | Jlutepatypa | Ilpllo
3aHATHS / Kype AroT
Paznen | Paszmea 1. Oomast xumus
Jlex OCHOBHBIC MTOHATHS 1 3aKOHBI XUMHuH /JIek/ 2 2 JI1.1 0
31
JIa6 HHcTpykTaxk 1o TexHuke 6e3onacHoctd. OcHOBHBIC IOHATHS /J1a0/ 2 2 JI1.1 0
€)!
Cp Kiaccsl 1 Ha3BaHMS XUMHUYECKUX coequHeHuit /Cp/ 2 4 J1.1 0
31
JIab OcHOBHBIE 3aKOHBI XuMuH /J1a0/ 2 2 J1.1J11.2 0
21032
Cp OcHoBHBIE 3aK0HBI XUMUH /Cp/ 2 10 0
Jlex DHepreTuka XUMHUUECKUX peakiuii /Jlex/ 2 2 JI1.1 0
€)!
Cp OHepreTuka XUMUYECKHX peakiuii /Cp/ 2 10 0
Jlex CkopocTb XUMUYeCKUX peakuuit /JIex/ 2 2 JI1.1J11.2 0
32
Jla6 CKOpOCTh XMMHUYECKUX peakiuii /J1ad/ 2 2 0
Cp CkopocTh XUMHUIeCKuX peakuuii /Cp/ 2 10 JI1.1 0
31
Jlex Xumngeckoe paBHOBecHe /JIex/ 2 2 J1.1 0
€)!
Jlab Xumnueckoe paBHoBecue /J1ad/ 2 2 J1.1 0
J1.2J12.1
32
Cp Xumnaeckoe pasHoBecue /Cp/ 2 10 JI1.2J12.1 0
32
Jlex CocraB 1 cBoiicTBa pacTBopoB /JIek/ 2 2 0
JIab Cocras u cBoiicTBa pacTBopos /J1ad/ 2 2 0
Jlab T'unponus coneii /J1ab/ 2 2 JI1.1J11.2 0
32
Cp CocraB u cBo¥cTBa pacTBOpoB. ['uaponus comneit /Cp/ 2 10 JIT.1JI1.2 0
32




Jlex OKHUCIUTENFHO-BOCCTAHOBUTENbHBIE peakiun /JIex/ 2 2
31
JIa6 OKHUCIUTENTLHO-BOCCTAHOBUTENbHBIE peakiu /J1ad/ 2 2 JI1.2J12.1
Cp OKHUCIUTENHLHO-BOCCTAHOBUTENbHBIE peakiu /Cp/ 2 10
Jlex T'upponus coneitl anpBaHMUECKUi dJIeMeHT. DnekTponu3. Kopposus 2 4 JI1.2J12.1
MeTaIoB. AKKyMyasATOpHI /JIex/ 32
JIa6 Kopposus meramnos /J1a6/ 2 2
Cp Onekrpoxumus /Cp/ 2 10
91
HKP 3ammrta nabopaTopHbIX padot /MKP/ 2 2

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen "O6mas xumus"

Jlexmust "OcHOBHBIE 3aKOHBI XUMHUN"

OCHOBHBIE TIEJIH U 33/1a4H JUCITUTLTIHBI, €€ CTPYKTYpa U CBSI3b C AUCIUTLUTUHAMY B OOIIEH CHCTEME IMOTOTOBKH CIICIIHATUCTA.
dyHIaMEeHTaIbHBIE 3aKOHOMEPHOCTH XUMHUH KaK TEOPETUIECKON OCHOBBI HOBBIX HAYKOEMKHX TEXHOJOTHI. OCHOBHBIE
CTeXHOMETpHUYECKUE 3aKOHBI. OCHOBHBIC HAMPABICHHUS TEXHUYECKOT0 MPOrpecca B OTPACIIH.

Jlexuus "Ctpoenue Beniectna”
Crpoenne aroma. KBanToBsle uncia. Pacripenenenue 31eKTpOHOB [0 YPOBHSAM U MOAYPOBHAM. BrusiHue CBOHCTB XUMUYECKOTO
3JIEMEHTA B 3aBHCUMOCTH OT €T0 JIEKTPOHHOIN KOH(PUIYpaIy.

Jlexuus "Tlepuonuyeckuii 3akon /{.11.Menneneena".
CTpyKTypa nepuoin4eckoil cucreMsl. IlepuoagnyHOCTh N3MEHEHUsI CBOMCTB XUMUYECKUX JIEMEHTOB U UX COEANHEHHH.

Jlexmus " Xumuueckas CBS3b'".

OcHOBHBIE CBOWCTBA XUMUYECKOH cBsA3U. KoBanenTHas xumudeckas cBs3b. [TlonapaocTs cBsa3u. Haceimaemocts. HanpaBineHHOCTS.
Honnas cBa3b. Kpuctamnsl. Merannudeckas cBsi3b. BogoponHas cBa3b. Ban-nep-BaanscoBo B3auMoAeHCTBUE MOeKyl. Biusaue
THITa XUMUYIECKON CBSA3M HA (PU3NKO-XUMHUYECKHE CBOHCTBA BEIIECTB.

Jlexus "XuMuueckas TepMOAMHAMUKA"

DHepreTHka XMMHIECKHX Iporeccos. [ToHsTHE TepMonuHaMuaeckoi cucteMsl. Bunsl ciucreM. TepmoanHaMuiecKkue mapamerpsl
cucreMsl. Kimaccudukarms TepMoIHaAMHYIECKIX IPOIieccoB. BHYTpeHHSS SHEepTHs U SHTANBNHA. TemoBsie 3 QEKTH H NX
UCTIONB30BaHNE B XUMHYIECKOH TexHoIoruu. JHTponus. JHeprust [ n66ca. OCHOBHbIE 3aKOHBI TEPMOJHHAMHUKY.

Jlexmus "XumMuueckas KHHETHKA"

CkopocTh XuMHUYEeCKHX peakiuii CKOPOCTh XMMHUUECKHUX PEAKI B TOMO- M TeTePOreHHbBIX cucTeMax. @aKkTophl, BIUSIONIIE HA
ckopocts peakimii. Teopust Appenuyca. Karannzatopsl. [OMOreHHBIN 1 reTeporeHHbId KaTtanus. 3aKoH JeHCTBYIOMINX MAcC IS
HeoOpaTUMBIX peakiuii. [Ipasuna Bant-I'odda. Xumudeckoe u GpazoBoe paBHOBECHE

IousTHE 00 0OPaTUMBIX  HEOOPATHMBIX PEAKIMAX. XUMHUECKOe paBHOBECHE. 3aKOH JICHCTBYIOMNX MacC I 00paTUMBIX
peakuuii. daktopsl, BIusAoLME Ha XuMuueckoe paBHoBecue. [Tpunnun Jle [llarense.

Jlexuus "PacTBOph! 1 UX cBolicTBa"

Knaccugukamnus pactBopoB. CriocoOBI BEIpaXeHUsT KOHLIEHTPAIIMY PACTBOPA. PACTBOPEI HEANEKTPOIUTOB M X KOJUIUTATUBHBIE
cBoiicTBa. 3akoH pa3baienust OctBanpaa. Teopus dMeKTPONUTHYECKON Auccounanuy. CTeneHb U KOHCTaHTa AUCCOLUALINY.
Crna0Oble ¥ cuIIbHBIC AIIEKTPOSIUTHL. CBOMCTBA PACTBOPOB AIIEKTPOIUTOB.

Jlexnus "MonHo-o0MeHHbIe peakuuu. [ uaponus comneit”
HonHoe npousBeaeHue Boabl. Bogopoansiii mokasarens. MHaukaTopsl. OCHOBHBIC THIIBI THAPOJM3a coei. Onpenenenue pH B
kaxom ture. Cternens rupoin3a. OakTopsl, BIUAIONINE HAa POIECC THAPOIH3A.

Jlexusa "OxkucnuTensHO-BOCCTaHOBUTENbHBIE peakiuu (OBP)".

OcCHOBHBIE TIOHATHUS JaHHBIX peakiuid. CreneHp okucieHus. OKUCINUTENBHO-BOCCTAHOBUTEIHHBIE CBOWCTBA DJIEMEHTOB U MX
coenunaeHMi. [IpaBuio anekTpoHHoro Oananca. YpasauBanus OBP MeTomamu 21eKTpOHHOTO M HOHHO-3JIEKTPOHHOTO OallaHca.
Pasnosugnoctu OBP. Bakueiinre OKUCIATENN U BOCCTAHOBUTETH. OKHCIUTEILHO-BOCCTAHOBHUTENbHAS TBOMCTBEHHOCTE
XHMHYECKHX DJIEMEHTOB.

Jlexnust "OCHOBBI 21€KTPOXUMUH"

[ToHsTHE PTEKTPOXUMUYECKOH cuCTeMBl. Bubl cucteM. DNeKTpOAHBINH NOTEHLMAN MeTaia. DJIeKTPOXUMUYECKUN P
HanpsbkeHuil. CBoIcTBa psa aKTUBHOCTH. XUMHUYECKHUE HCTOYHUKH dJIEKTPUYECKOro Toka. ['anpBanudeckuii anemeHT. IIpuHnmn
pabotel. Pacuer 3JIC. DnekTponn3 BOAHBIX PACTBOPOB U €T0 3aKOHOMEPHOCTH. Koppo3usi MeTayuioB. 3amura MeTaioB OT
Koppo3uu. AKKyMyasTopsl. Buael. [Tpusmmn paboTst.




6. POHJ OIIEHOYHbBIX CPEJICTB

6.1. IlepeueHs BUIOB OLEHOYHBIX CPEACTB

BrImonHeHbIe U 3alMIICHHBIC JAO0OPATOPHBIE PabOTHI
BeImoHeHHBIE U 3a4TEeHHBIC KOHTPOJIBHBIC PA0OTHI
3a4er 1Mo JUCLMIUIHHE

6.2. Tembl NUCbMEHHBIX PadoOT

He npenycMoTpeHo y4eOHbIM IIIaHOM

6.3. KoHTpoJibHbIe BONPOCHI U 3aJaHUSs

DOC g komnerennuu YK-1

1)Haubompiee gyucno monexyn (t=25C,p=101.3 k[la)conep>kutcs B mopLuu:
a)a3oTa B KOJIMYECTBE 3 MOJIb;
0) yraekucioro raza mMaccoi 440r;
B) BOJIBI 00BEMOM 36cM3;
r) 030Ha o0beMoM 400 am3.*
2)Kakoe KonMuecTBO BEIIECTBa COOTBETCTBYIOT 1 Momt0?
OTBeT: KOJIMYECTBO BEUIECTBA, KOTOPOE COAEPKHUT CTOIBKO aTOMOB, MOJIEKYJI, HOHOB WJIM IPYTUX CTPYKTYPHBIX €AMHHMII, CKOJIBKO
coxepxurcs B 12r yrinepona 12C.
3) BriGepute mpaBuiibHOE yTBep K IeHHE. [IpH 0AMHAKOBBIX YCIOBUAX B HOPLUUAX KMCIOPOAa U 030HA PaBHOT'O 00beMa CONEPKUTCS:
a) OJJMTHAKOBOE YMCIIO aTOMOB;
0) oAMHAKOBOE YHCIIO MOJIEKYI;™
B) OJTMHAKOBAs Macca;
T') OIMHAKOBOE YMCJIO 3JIEKTPOHOB.
$)IocrosHHas ABoranpo paBHa NA =6,02-10"23 . UTo moka3pIBaeT 3TO YHCIO?
OTBeT: KOIMUECTBO aTOMOB, MOJICKYII, HOHOB MM APYTHX CTPYKTYPHBIX €UHUII B OXHOM MOJIE BEI[ECTBA.
5)OnexTpoHeHTpaIbHbINA aTOM a30Ta coaepkut 7p u 7e. Mon N”-3 conepkut:
a) Tp u 7e;
6) 10p u 7e;
B) 7p u 10e; *
r) 4p u 10e.
6)Kaxue ycioBHs B XMMHH OTHOCSITCSI K HOPMAJIBHBIM YCIIOBHSM (H.Y.)?
Ortset: Temmeparypa 0°C unu 273K, nasienue 1 armocdepa mnu 101,3 xI1a mmu 760 MM.pT.CT., KOHIIGHTpanus BEIIECTBa 1 MOJIB/IL.
7)2neKkTpoHeUTpabHBINA aToM Kanbius coaepkut 20p u 20e. Mon Ca2+ copepkur:
a) 20p u 20e;
6) 18p u 20e;
B) 20p u 18e;*
r) 20p u 22e.
8)Kakoe BemecTBO B XMMHH HA3bIBAIOT IIPOCTHIM?
OTBeT: BEIIECTBO, COCTOSAIIEE U3 OAHOTO TUIIA aTOMOB.
9)Ykaxxute 3J1eKTPOHHYIO KOH(PUTYpaLUIO aTOMa 3JIEMEHTa C IPOTOHHBIM YHCIOM 15:
a) 1s2 2s2 2p6 3s2;
6) 1s2 2s2 2p6 3s2 3pl;
B) 152 252 2p6 3s2 3p2;
r) 152 252 2p6 352 3p3*

10)B uem mposiBisieTCs TBOWCTBEHHAS MPUPOJIA AJIEKTPOHA e- 7
OTBeT: NIeKTPOH 00IagaeT Kak CBOMCTBAMH YaCTHIBI — IMEET MACCY, 3apsij, TaK U BOJTHOBBIMHU CBOMCTBAMH — JUTMHA BOJHEL,
CIOCOOHOCTP K AU(PPAKIMU U HHTEPPEPCHIIHH.

11)OtHOOCHOBHBIM KHCIIOTaM OTBEYAIOT BCE KHCIOTHBIC OCTaTKH:
a) CH3COO-, SO42-, S2-;
6) NO3-, NO2-, CH3COO-;*
B) NO2-, SO32-, NO3-;
r) CH3COO-, PO43-, Cl-.

12)Kakue ¢pyHKIUHE B TEPMOJHHAMHUKE, XaPAKTEPU3YIOT COCTOSIHUE U CBOHCTBA CUCTEMBI.
OtBeT: BHYTpeHHsIsI SHEpTus, SHTAIbINA, SHTpOnHs, SHeprust [ udoca.

13) YkaxknTe ypaBHEHHE pPEaKINi,B pe3yJIbTaTe KOTOPOH CTEIEHb OKHUCIICHHS aTOMOB a30Ta oHmkaeTcs ¢ 0 10-2:
a)N2 + 4H20 = N2H4 + 40H-;*
6)N2 + 4H20 = 2NH20H + 20H-;
B)N2 + 6H+ = 2NH3;
r)N2 + 8H+ = 2NH4+,

14)Yro xapakTepH3upyeT MOHATHE IEKTPOOTPHUIATEIEHOCTH?
OTBeT: 3TO cIIOCOOHOCTH ATOMA B COEIMHEHUSX MIPUTATUBATH K ceOe DIIEKTPOHBI.

15) Peakuuu, uayiiue ¢ BbIACIIEHUEM TEIIOTHI HA3BIBAIOTCS:

a) SH/I0TEPMHYECKIMU;

0) KaTATMTUYCCKUMH,




B) 9K30TE€pMHUYECKUMH;*
I') HEOOPaTUMBIMH.
16)Yro xapakTepu3yeT HyHKINS Ha3bIBaeMasi SHTPOIHEii?
OTBeT: PHTPONHUS XapaKTEPU3yeT Mepy HEYIOPSIOIEHHOCTH COCTOSHHS CHCTEMBI.
17) ponece, uaymuii npu NOCTOSHHOM 00beMe, Ha3bIBAETCSI:
a) U300apHBIif;
0) N30TepMUIECKHIA;
B) ainabaTHbIN;
T') H30XOPHBIH. *
18)[Ipn KaKoM yCIIOBHH B XUMUYECKOH KIMHETHKE HACTyIaeT paBHOBecHe?
Ortsert: [Ipu ycnoBum, 9T0 CKOPOCTH MPSIMOY PEaKIUU paBHA CKOPOCTU OOPAaTHOH pPeakIHy M IMPOU3BEICHNEC KOHIICHTPAIHH
UCXOIHBIX BEIl[ECTB PaBHBI IIPOU3BEICHUIO KOHIIEHTPALUH IPOIYKTOB PEaKIHu.
19)YBenuuuthb BHIXO MPOAYKTOB oOpatuMmon peakiuu N2(r)+3H2(r)=2NH3(r) +Q MoxHO:
a) MOBBIIIAs JIaBJIeHUE;*
6) ucnonb3ys KaTanu3aTop;
B) yMEHbILIAsi KOHLIEHTPALMIO BOJAOPO/a;
T) TIOBBIIIIAs TEMITEpaTypy.
20)B gem cyts npuanuna Jle - [larense?
Ortset: Ecnu Ha cucTeMy, HaXOJSIITYIOCS B COCTOSIHUM XMMHUECKOTO PAaBHOBECHUS OKa3aTh BHEIIHEE BO3ACHCTBUE B BUIE H3MEHEHUS
TEeMIEPAaTypBbl, IaBICHHs MIIN KOHIICHTPALMU, PABHOBECUE CMECTUTLCS B CTOPOHY TOH pEaKIMH, KOTOpast OCIabHUT IPONU3BEJCHHOE
BO3/ICHCTBUE.
21) Boanble pacTBOPHI 3IE€KTPOIUTOB IPOBOSAT SIEKTPUIECKUH TOK 3a CUET:
0)KaTHOHOB U HIICKTPOHOB;
B)aHHOHOB W 3JIEKTPOHOB;
T')KaTHOHOB U aHHOHOB. *
22)Kakue cucteMbl B XUMHU Ha3bIBAIOT FeT€POreHHBIMU?
OrtBet: CHCTEMBI, COCTOSIIINE U3 BEIIECTB B PAa3HBIX arperaTHbIX cOCTOSHUSX ((azax).
23)Oxpacka Jakmyca OyIeT CHHeH B:
a)BoJIe;
6)BoxHoM pactBope NaCl;
B)BostHOM pactBope HCI;
r)BogHOM pactBope KOH.*
24)Kak BnusieT TeMIepaTypa Ha CKOPOCTh XMMUYECKOH peakiuy 1o npasuiny Bant-I'odda?
Ortser: [Ipu noBbIIEHNH TeMIIEpaTyphbl Ha Kaxkble 10 rpaaycoB cKOPOCTh y OOJIBIIMHCTBA XUMUYECKUX PEAKIUI BO3PACTET OT 2 10
4 pas.
25) OaMHaKOBYIO CTENIEHb OKHUCIICHUS JKENIe30 MPOSBISIET B COCTUHEHUSX:
a) FeO u FeCO3;*
0) Fe(OH)3 u FeClI2;
B) Fe203 u Fe(NO3)2;
r) FeO u FePO4.
26)Kakue peakiyy B XUMHH Ha3bIBAIOTCS KATATUTUYECKUMU?
OrtBeT: Peakiinu ¢ NCIIONB30BaHUEM KaTaJIM3aTOPOB, KOTOPBIE MEHSAIOT CKOPOCTh PEaKIINH, CAMH IIPH 3TOM HE PacXOIyIOTCH.
27) Xumnueckas cBA3b B MoJiekyne 6poma Br2:
a) MOHHas;
0) MeTayTuIecKas;
B) KOBJIEHTHAs HEMOJspHasL; ™
T') KOBaJICHTHAS MOJISIPHASL.
28)B yem 0coOEHHOCTh TOMOT€HHOTO KaTanu3a’?
Ortger: KatannzaTop u pearupyroie BeecTBa HaXOAATCS B OHOM arperaTHOM COCTOSTHHH.
29) Bribepurte omnpezeneHue XapakTepH3ymoliee Mpouece KUAKOCTHOH quddy3un:
a) B3alMHOE NepeMEeINBaHNe KOMIIOHEHTOB, IPUBOJIAILEE K BIPABHUBAHUIO KOHIIEHTPALUi; ™
0) mpolrecc pacTBOPEHHUSI AIEKTPOIUTOB MO ICHCTBUEM BOJIBI,
B) IIPOLIECC IPHCOETUHCHUS BOIBI K MOJICKYJIaM, aTOMaM HJTH HOHaM;
T) IPOLIECC PACTBOPEHHS AIIEKTPOIUTOB O] JEUCTBUEM DIIEKTPUUECKOTO TOKA.
30)OT uero 3aBUCAT KOJUTUTaTUBHBIE CBOMCTBA pacTBOPOB?
Otset: KonnuraTuBHbIE CBOWCTBA 3aBUCAT OT KOHIICHTPAIIMH PacTBOpa.

DOChI gua komnerenuun OITK-1

1)KaxoBa cokpareHHas 3JeKTpOHHAs KOH(DUTYpaITist aToMa ¢ HOPSIKOBEIM HOMepoM 207

a)[Arl4sl;

6)[Ne]3s1;

B)[Ar]4s2;*

r)[Ne]3s2.

2)Kax MeHAI0TCs CBOIiCTBA XMMHUYECKHUX JIEMEHTOB CII€Ba HAIPaBo 10 NEPHOLY?

OTBeT: MeTAITHIECKHE, BOCCTAHOBHUTEIILHBIE CBOMCTBA YOBIBAIOT, @ HEMETAIMYCCKUE, OKACITUTENEHBIC CBOHCTBA YCHITHMBAIOTCS.
3)Umcno HecTIapeHHBIX IEKTPOHOB B aToMe (ocopa B OCHOBHOM COCTOSTHHU PABHO:

a)5;




0) 4;
B) 3;*
r) 2.
4)UTo MPOUCXOIUT C TEIUIOTON B 9K30TEPMHUYECKOM Tporiecce?
OrtgeT: Termiora B X0/1¢ XUMHUYECKON PEAKIUH BBIACISACTCS, U3MCHEHHE SHTAIBIUK IPU TOM UMEET OTPHULATEIIbHBIC 3HAUCHHUS
AHx.p.<0.
5)Kakoe yTBepKIeHHE CIIPABEUTHBO IS ITOCIIeJ0BaTeNbHOCTH 31eMenToB C,N,0?
a) clieBa HAIlPaBO YMEHbIIAeTCA paanyc aToma; ™
0) cieBa HanPaBO YMEHBIIACTCS IJIEKTPOOTPHLATEIEHOCTh aTOMOB;
B) CIIpaBa HAJEBO BO3PACTAET YHCIIO AIEKTPOHHBIX CIIOCB;
T) CJIeBa HAIIPAaBO YCHUIIMBAIOTCSI BOCCTAHOBUTEIBHBIE CBOMCTRA.
6)Kakast GyHKIMS B TEPMOAMHAMHKE ONpPEEsIeT CaMONPOU3BOJIbHOE MPOTEKAHUE PeaKLUu?
OrtBet: OyHKIUS Ha3bIBaeTCs Heprus [ OOca mim n300apHO-M30TEePMUYCCKHIH TTOTCHIIHAL.
7) ®opmyina BeIcIIero okcuaa sneMenTa 9207. YKaKuTe AIeKTPOHHYIO KOHPUTYPAITUIO BAJICHTHBIX AJIEKTPOHOB aTOMa JJIEMEHTA!
a) ns2np2;
6) ns2np3;
B) ns2np4;
r) ns2np5*
8)Kakoii MeTat SBIsSeTCS aHOJAOM B TaJIbBAHUYECKOM 3JIeMeHTeZn | n2+ | | Cu2+ | Cu Sxo6u-Jlanmsmsa?
OTBeT: AHO/IOM SIBIISICTCS] IMHK, KaK 00JIee XMMUYECKH aKTHBHBIH JIEMEHT ¢ 0oJee HU3KUM 3HAaYCHHEM AJICKTPOJHOTO OTCHIIHAA.
9)U3 vero cocTouT Jr000# pacTBOp?
Otget: 13 MOeKyn pacTBOpUTENS U PACTBOPEHHOTO BEIIECTBA U MPOIYKTOB X B3aUMOACHCTBHUSI.
10)B peakmuu,cxema koropoit Cr207/2- + 14H" +6CIN-=3CI2 + 2Cr"3+ + TH20,0kucauTensMu SBIsIFOTCIATOMBI 3JIEMEHTA,
CHMBOJI KOTOPOTO:
a) Cl;
6) Cr;*
B) H;
r) O.
11)Kakum cBOHcTBOM 00/1a1aI0T PACTBOPHI IEKTPOIUTOB?
OrteeT: [IpOBOIUTE IKICKTUYECKHH TOK.
12) dyHKumns, XapakTepu3yronas HeynopaJ04eHHOCTh B TEPMOIMHAMHYECKON CHCTEMe, HAa3bIBAaETCS:
a) DHTAJIBIINS;
6) sHTpOmIHS;*
B) sHeprus ['m60ca;
T) U30TepMa.
13)UTo mpoucXOIUT MpH AMEKTPOTUTHYECKON TUCCOIMALIMU MOJIEKYJI AIEKTPOJINTa B BOIHBIX pacTBOpax?
OTBeT: MOJICKYJIbI PacaJaroTCs HA HOHBI — KATHOHBI 1 AaHUOHBI.
14) Peakuns uaeT caMONpON3BOIBHO B IPSIMOM HAIIPABIICHHUH, IPH YCIIOBUH:
a) AG <0;*
6) AG >0;
B) AG=0;
r) AG>0.
15)Yro xapakTepusyeT BOJOPOIHBIH noka3aTens pH?
OteeT: KOHIICHTpaILIMIO KATHOHOB BOJIOPO/A B PACTBOPE, XapaKTep CPebl — KUCIOTHYIO, IIEIOYHYIO WA HEHTPaIbHYIO.
16) Ilo cieacrsuto 3akoHa ['ecca TeruioBoi 3QdekT peakuy HaXOAUTCS MO0 YPABHEHHIO:
a) ASx.p. = X SHpOXYKTOB pEaKIUH - LSUCXOIHBIX BEIIECTB,;
0) AHx.p. = £ AH nponykToB peakuuu - £ AH UCXOTHBIX BeIIECTB;™
B) AGx.p. = £ AGnpoaykToB peakiuu - ¥ AGUCXO/IHBIX BEIIECTB;
r) AGx.p.= AH- T-AS-10-3.
17) Kakne peakiuu B XUMHU Ha3bIBAIOT THAPOIU30OM CONCH?
OrtBeT: Peakuun oOMeHa MEKTy MOJICKYJIAaMH BOJBI M PACTBOPEHHBIMH B HEW COJISIMH.
18) B HauOobIIe CTEIEHN CMECTHTh B CTOPOHY 00pa30oBaHus MPOAyKTa paBHOBecHe B cucteMe 2S02(T) + O2(r) = 2S03(r) + Q
MOXHO, €CJTH OHOBPEMECHHO:
a) IOBBICHTH U JIABIICHHE, U TEMIICPATYPY;
0) MOHN3UTH JaBICHHE, U TEMIICPATYPY;
B) MIOHHM3HTH JIaBJIICHUE, IOBBICUTH TEMIIEPATYPY;
T) MOBBICUTH JIaBJICHUE, TOHU3UTH TeMIeparypy.*
19)Kakue peakiuy B XUMUH OTHOCSITCSI K OKUCIIUTENIEHO-BOCCTAHOBUTEIBHBIM?
OrtBeT: Peakium, B pe3yibraTe KOTOPBIX H3MEHSIOTCS CTEIICHH OKHCIICHHS y SJIEMEHTOB.
20) IIpy NOBBIIEHUH TEMIIEPATYPHI:
a) BO3pacTaeT CKOPOCTh KaK K30TEPMUUCCKHX,TaK U SHAOTCPMHUUCCKHUX PEAKIIHN:
0) CKOPOCTh FK30TEPMHYECKUX PEAKIHil BO3PACTACT,a IHOTCPMUICCKUX—yMCHBIIIACTCS;
B) CKOPOCTB 3K30TEPMUYECKHIX PEAKINH YMEHBIIAETCS,a SHIOTEPMHUIECKIX BO3pacTaeT;™
T') YMEHBIIAETCSI CKOPOCTH KaK 9K30-,TaK YJHJOTEPMUUECKUX PEAKLIUH.
21) Yro nmoka3bIBaeT CTENEHb OKUCICHUS dJeMeHTa?
OTBeT: KOJIMYECTBO 3JICKTPOHOB, CMEIIEHHBIX OT aTOMA 3JIEMEHTa (TIOJIOKHUTEIbHAS CTETIEHh OKHUCIICHHS) WIIN K aTOMY JaHHOTO
a1eMeHTa (OTpUIaTeIbHasl CTeTIeHb OKUCIICHHS).
22) PaBaoBecue npouecca CO2(r)+H20(x)=H2CO3(p-p)+Q B cTOpoHy 00pa30BaHMs yrOJIbHOW KUCIOTHI CMEIIAIOT :




a) MOHW)KCHUE JaBJICHUS;

0) NMOBBILICHUE TEMIICPATYPHI;

B) yBENMUCHNE KOHIIEHTPAIMH YTIIEKUCIIOTOo rasa;™

T) HOHMXXCHUE TaBICHHUS.

23)B uemM 0COOEHHOCTh BHYTPUMOJEKYIAPHBIX OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX peaKuii?
OrtBet: B Takux peakiusx OKHCIUTENb U BOCCTAHOBUTEINb HaXOASATCS B OHOM MOJIEKYIIE.
24)Crerniens okucienus cepbl B NaHSO3 pasra:

a) 16;

0) -2;

B) 0;

r) +4.%

25)Kakue npoiiecchl Ha3bIBAIOTCA JIEKTPOXUMUUECKUMU?

OtBet: B pe3ynbrare KOTOPBIX, XUMUUECKas SHEPTUsl IpeoOpa3yeTcs B SIEKTPHUECKYIO M HA000POT.
26)V3 mepednCIIeHHBIX YIEMEHTOB HanOO0JIee 3IEeKTPOOTPHUIIATEIEHBIM SBISICTCS:

a) azoT;

0) KHCIIOPOT;

B) XJIOD;

r) dTop.*

27)B xakoM HanpaBJIeHUU MPOUCXOAUT IBMYKEHHUE HIEKTPOHOB B raJIbBAHMYECKOM JIEMEHTE?
Otset: OT aHO/A K KaTOAYy.

28) Bribepere onpezeneHNe OMICHIBAIOIIEe IPOLECC ANCCOINAINH:

a) B3aHMHOE IPOHUKHOBEHHE CONPUKACAIOIINXCS TENI BAPYT APYTa;

0) mpolecc pacTBOPEHHMS AIEKTPOIUTOB MO ACHCTBUEM BOJIBI;*

B) IIPOIIECC PHCOCIMHEHHUS BOIBI K MOJICKYJIaM, aTOMaM HITH HOHaM;

T) TIpoIecC IPUCOSANHEHUS aTOMOB.

29)Kak onpenenuts Kakoi MeTas OyIeT aHOAOM B TaJbBaHUYECKOM dJeMeHTe?

OtBet: Merai ¢ 6oee HU3KUM 3JIEKTPOIHBIM MOTEHIUATIOM, CTOSIIMM B sy HaIPSDKCHUSI JIEBEE BTOPOTO METallIa.
30)BriOepeTe omnpe/eneHre ONMMCHIBAIONIEE MPOIIECC THIPATAIHN:

a) B3aMHOE IPOHUKHOBEHHE CONPUKACAIOIINXCS TENI BAPYT APYTa;

0) mpolecc pacTBOPEHHMS JICKTPOIUTOB MO ACHCTBUEM BOJIBI;

B) IIPOIIECC PHCOCTHMHEHNS BOIBI K MOJICKYJIaM, aTOMaM WJIH HOHAM;*

T) IPOIECC PACTBOPEHHS AIIEKTPOINTOB O] JEUCTBUEM DIICKTPHIECKOTO TOKA.

DOCH! gaa komnerennaun OITK-3

1)JIerde ocTanbHBIX NEPEUHCIECHHBIX IEKTPOH TEPSET aTOM:

a) Na;*

6) Mg;

B) Al;

r) Si.

2)YTto0 periiaMeHTHPYET IIPaBIIIO 3JIEKTPOHHOTO Oananca?

Ortsert: 1o nmpaBuiry 31eKTpOHHOTO OaaHCa YHCIO IEKTPOHOB OTAAHHBIX BOCCTAHOBUTEIEM PABHO YUCITY 3IEKTPOHOB IMPHHATHIX
OKHCIIUTETIEM.

3) Cxopocts peaknun N2(r) + 3H2(1) <> 2NH3(r)Q>0 MOXHOYBEITHYHTE,

a) IIOBBICUTH TEMIIEPaTYpY;

0) uCmoIb30BaTh KaTaIu3aTop;

B) YMEHBILUTD JABIICHUE;

T) TOHU3UTH TeMIeparypy.*

4)ITo xaxoMy ITPaBIITY MOXHO PACCUUTATh CTEHCHb OKUCIICHUS JIEMEHTa, €CIIU OHA He TIOCTOSIHHA?

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

5)K OKHCIHTETBHO-BOCCTAHOBUTEIFHOM PEaKIIMN HE OTHOCUTCS:

a) NaOH + HCl = NaCl + H20;*

6) 6HCI1 + 2Al = 2AICI3 + 3H2;

B) 2KMnO4 = K2Mn0O4 + MnO2+02;

r) 2H2 + 02 = 2H20.

6)I1lepeuncnnTh HETOCTATKH KUCIOTHBIX aKKyMYISTOPOB.

OtBeT: HeOoMbIIas yeNbHAs SHEPTUs, caMOpa3ps IPU XpaHEHUH, UCIIOIb30BaHUE TOKCHYHOTOTSKEIIOr0 MeTallia pH
W3TOTOBJICHUH — CBHHEII, © HMCIOJB30BaHIE CEPHON KHUCIIOTHI.

7)I1pu noBBIIEHNH TeMIepaTypsl Ha 20° CKOPOCTh peaknuy BeIpocia B 16 pa3. TemmepaTypHsIit KO3 UIMEHT peakuy paBeH:
a)2;

0) 2,5;

B) 3;

r)4.*

8)Kakune MOKpBITHS UCHONB3YIOT IPU XUMUYECKOH 3alIUTE METANIOB OT KOPPO3UU?

Ortget: Kpacku, smManu, CMOITBL, OKCHIHEIE, pocdaTHBIC, HUTPHIHEIC TOKPBITHSL.

9)MonsapHast KOHIICHTPAIHS YUCICHHO paBHA XHIMUYECKOMY KOJIMUECTBY PACTBOPEHHOTO BELIECTBA (MOJIb) B:
a) 100 r pactBopa;




6) 100 nM3 pacTBOpUTENS;

B) 1 kr pacTBOpa;

r) 1 mutpe pactBopa.*

10)Kaxoit mpomecc Ha3bIBA€TCSI OCMOCOM?

OtBet: OcMoOcC - 3T0 Mpolecc OJHOCTOPOHHEH (B GY3UU MOJIEKYS PACTBOPUTES Yepe3 MOIYIPOHUIIAEMYI0 MEMOpaHy B
pacTBOPEHHOE BELIECTBO.

11)I1pwm yBenmaeHnyn maBiaeHns B 2 pa3za CKOpOCTh xummudeckor peaknuu 2H2(r) + O2(t) = 2H20 Bo3pacrer B:

a) 2 pasa;

0) 4 pasa;

B) 6 pa3s;

r) 8 pa3.*

12)Uro BbIpakaeT KOHCTAHTA JIEKTPOIUTUUECKON qrcconnaim’?

OrtBer: OTHOLICHNE YNCIIA MOJIEKYJT SIEKTPOINTA MTOJABEPTIINXCSI AUCCOLHALIMH K 00IIEMY YUCITy PACTBOPEHHBIX MOJICKYIL.
13)ITpn HOpMATBHBIX YCIOBHIX TEMITEpaTypa ra3a paBHa:

a) 0°C; *

0) 25° C;

B) 20°C;

r) 273°C.

14)Uem xapakTepHu3yeTcsi POLIECC BOCCTAHOBIECHUS 3JIEMEHTa B OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM peakuuu?

Ortsert: IIpouecc BOCCTaHOBIEHHUS - 3TO MPOLECC IPUHSATHUS SIEKTPOHOB, IPH KOTOPOM CTEHEHb OKUCIEHUS SIEMEHTA NOHMKAETCH.
15)Kaxkoit 3 nepeyrciIeHHbIX HIDKE aTOMOB IMEeT HaHOOJBIIIH pajnyc:

a) H;

0) K;*

B) Li;

r)F.

16)IIponomkute GOpMyaHpOBKY 3akoHa ABOraapo: «B paBHBIX 00bEMaxX JIIOOBIX I'a30B, B3SATHIX IPU OAMHAKOBOHN TeMIepaType u
JIABIICHUH. ..»

OTBeT: COAEPKUTCS ONUHAKOBOE YHCIIO MOJIEKYIL.

17)Hau6omnbIee 9ucino aTOMHBIXOPOHUTANICH COTEPKHUTCS Ha:

a) p — MOJIypOBHE;

0) s — IOYpOBHE;

B) f — moxyposHe; *

r) d — moxypoBHe.

18)Kakue coequHeHNs] B XUMHH Ha3bIBAIOT OKCUIaMU?

OtBeT: OKCHIBI — 3TO COCIMHEHMS, COJEPIKaIIe B COCTABE XUMUIECKUH 3JIEMEHT M KHCIIOPO.

19)B xakux COEUHEHUAX XTIOP MOXKET MPOSABIATH TOIBKO OKUCIUTENILHBIE CBOICTBA:

a) NaClO4; *

6) KCI03;

B) CI20;

r) HCI.

20) YTo MpOMCXOJUT C TEIUIOTON B 3HIOTEPMHUYECKON peakuun?

Otser: TemnoTra B X0€ XUMHUECKOH peaKIMK MOTJIOMIAeTCA.

21)PacTBOPUMOCTB — 3TO MaKCHMAaIbHAs Macca BEIIeCTBa, KOTOPYIO MOXKHO PACTBOPHUTH IPH JAHHOH TeMIeparype B:

a) 100 r pactBopa;

6) 100 r pactBopuTes;*

B) | T pacTBOpA;

r) 100 Mx pacTBOpa.

22)[IepeuncanTh YCIOBHS, OTHOCSIIHECS K CTAHAAPTHBIM YCIIOBUSIM B TEPMOJMHAMUKE.

Otgert: Temmieparypa 25°C(298K , napnenne 1 at™. (101,3 kIla; 760 MM.pT.CT.).

23) [pu drexTposin3e Kakoro BOJHOTO pacTBOpa Ha KaToje OyAeT BBLACISTHCS TONBKO BOAOpoa?

a) CuSO4;

6) SnCl2;

B) K28§;*

r) ZnBr2.

24)Ha 4to pacxoIyeTcs SHEPrisi aKTHBAIIMU MOJICKYJIaMH, BCTYHMAOIIMMHU B XUMHYIECKYIO PEaKIHUIO 10 TeOpHH AppeHnyca?
Ortset: Ha mpeosonenne OTTaIKUBaHUS IEKTPOHHBIX 000JI0YEK MOJIEKYI, Ha pa3phIB CTAPhIX XMMHUUECKHUX CBsI3eH, 00pa3oBaHM
AKTHBHUPOBAHHOTO KOMILIEKCA 1 00pa30BaHHE HOBBIX XUMUYECKUX CBA3EH.

25) Tlpu aHOIHO#T 3amIKUTE METallIa OT KOPPO3HH, 3aLIMIIAEMbIH METaIUT TIOKPBIBAIOT:

a) MCHEe XUMHYECKH aKTUBHBIM METaJLIIOM;

6) MeTayuIOM, SNIEKTPOJHBIA ITOTEHIINAI KOTOPOTO HIDKE; ™

B) METAJUIOM, JIEKTPOAHBIH NOTEHIHAT KOTOPOTo OOJIbIIE;

T') METaJUIOM, KOTOPBI CTOUT B PsAY HANIPSDKEHHS HOCIIE BOJIOPOJIA.

26)Kakue peakiuy Ha3bIBAOTCSl OOpaTHMbBIMU?

OtBet: OOpaTHUMBIE 3TO TAKKE PEAKIUH, IPOAYKTHI KOTOPBIX, B3aHMOICHCTBYS MEX Iy cO00H, 00pa3yroT HCXOAHBIE BEIIECTBA,
MPOTEKAIOT KaK B IPSAMOM, TaK U B 0OpaTHOM HAIPaBICHUH.

27) B ranpBaHmueckoM dneMeHTe SAxoou-Jlannamns:

a) MeJb SABJISCTCS aHO/IOM;

0) LMHK SIBIISIETCS KATOJIOM;




B) DJIEKTPOHBI IEPEXOIAT OT LIMHKA K MEJH; ™
T') Me/Ib PACTBOPSIETCS B MpoIiecce paboThI.

28) Uro BbIpa)kaeT MOJIIpHAsl KOHLEHTpaLus pacTBopa’?
Ortset: KonmdaecTBo MoJe# paCTBOPEHHOT'O BEIIECTBA B OJHOM JIUTPE PACTBOPA.
29) OTMeThTe ypaBHEHHE pEeakiiy, B pe3ylbTaTe KOTOPOH CTENEeHb OKHUCIEHHUS aTOMOB XJiopa moBbimaetcs ¢ 0 xo +7:

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

6) CI2 + 6H20 = 2C103- + 12H+;

B) C12 + 8H20 = 2CIO4- + 16H+;*

r) 2HC1 + H20 = CI20 + 4H+.

30)Kak BiusieT 1aBlIeHUE HA pACTBOPUMOCTH ra30B B )KUAKOCTSIX ?
Ortger: [Ipu yBenmmueHnn JaBJIeHUST paCTBOPUMOCTD Ta30B BO3PACTAET.

TunoBsie BOITPOCHI K IMOATOTOBKE 3allIUThI J'Ia60paTOpHBIX pa60T 0 JUCIHUITIINHE

1. OCHOBHBIE 3aKOHBI XMMUU. 3aKOH COXPAHEHMs MacChl BEIIECTB. 3aKOH IOCTOSIHCTBA COCTaBa. 3aKOH ABOraJpo U €ro
ClleACTBHSA. 3aKOH IKBHBANEHTOB. OIpeieneHne 3KBUBAICHTHBIX MacC MPOCTHIX U CIIOKHBIX BEIIECTB.

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

3. KBaHTOBBIE YMCHA.

4. Pacripenienienue 31€KTPOHOB IO 3HEPreTUYECKUM YPOBHAM U NoAypoBHsAM. Ilpunnun ITaymu. IIpasuno Xynga. IlpaBuio
Kineuxosckoro.

5. [lonstue 06 s-, p- ,d- ,f- anemenTax. Xapakrep COCAMHECHUH UMH 00pa3yeMbIX.

6. Ilepuonuueckuil 3akoH. CTpykTypa nepuoaudeckoil cucremsl. [IoHsTHE O rpynnax, NOArpyNnax U NepuoAax.

Ilepuonnyeckoe U3MEHEHNE CBOMCTB XUMUUECKUX 3JIEMEHTOB B IPYNIAX U IIEPUOAAX: 3aPsA AApa; pailyc aTOMa; SHEPrust
HMOHU3aL1H; SHEPIUS CPOJCTBA K 3JIEKTPOHY; JIEKTPOOTPULATEIbHOCTD; OKMCIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA.

7. Ilonatue o BHyTpeHHeH 3Hepruu cuctemsl. IlepBolii 3akoH TepMoauHaMuku. Ero npuMeHeHue A U30XOPHBIX U
M300apHBIX MIPOIIECCOB.

8. [onsatue 06 suTanenuu. 3akoH ['ecca u ero cneacteus. [loHsaTHe 0 TemoTax 00pa3oBaHUs CIIOKHBIX BellecTB. Pacuer
U3MEHEHHUS SHTAJIBINH IPU XUMUYECKHX PEAKIHAX.

9. Ionsatne 06 sHTpOnIMK. BTOpOii M TpeTnii 3akoHEI TepMoauHaMuKH. CTaHTapTHAs SHTPONHS BemecTBa. Pacyer
U3MEHEHHUS SHTPOINU CUCTEMBI.

10. IMonsTre 06 M306apHO - N30TEPMHUUYECKOM NoTeHnuaise. OCHOBHOE ypaBHEHHE TEPMOAMHAMUKH. Y CIIOBHSI BO3MOXXHOCTH
NpoTeKaHus npornecca. Pacuer m3menenns cBodoxHoi sHepruu [ n66ca.

11. Xumuueckas kuHeTuka. CKOpOCTh XUMUYECKOM PEaKLUU B TOMOI€HHOW U FE€TEPOr€HHOM CUCTEMaX. 3aBUCHMOCTb
CKOPOCTH XUMHYECKON PEAKIMM OT KOHLIEHTpAUU. OPU3HUYECKUI CMBICI KOHCTAHThl CKOPOCTH XUMUYECKOU peaKuu.

12. BimsiHue Temneparypsl Ha ckopocTh XuMuueckoi peakuuu. [IpaBuno Bant I'odda u Temneparypusiii ko3ddUIHCHT.
Teopust AppeHuyca. 3aBUCMOCTb CKOPOCTH XMMHUYECKOH pEaKkIMU OT 3HEPIUY aKTUBALUU.

13. Karanus. OcHOBHbIE HONOXKEHUS TEOPUH KaTaau3a. MexXaHH3M FOMOTEHHOTO M TeTepPOTeHHOr0 KaTalu3a.

14. IMonstHe 00 OOpaTUMBIX PEAKIUAX M XMMHUUECKOM PABHOBECHH. 3aKOH ACHCTBYIOIIMX MaccC ISl OOPaTHMBIX CHCTEM.
CB#13b KOHCTAHTHI PABHOBECHS C TEPMOIMHAMUICCKIMH (DYHKITHSIMH.

15. ITpunnun Jle-llarense. Bnusnue nu3aMeHeHus TeMnepaTypsl, AABICHUS, KOHIEHTPALUY BELIECTB HA CMELICHUE
paBHOBECHS B CHCTEME.

16. OOwmas xapakTepucTHKa pacTBOpoB. CrocoOb! BEIPaXKEHUS! KOHIIGHTPALUH PacTBOPOB.

17. TepMoauHaMuKa NPOLECCOB pacTBOpeHMsl. BiausHue temmnepaTypsl U 1aBIE€HHUsI HA paCTBOPUMOCTb BELIECTB.

18. KonnmuratusHble CBOMCTBA HAEANBHBIX pacTBOPoB. 3akoH BanTt-I'odda. 3axon Payna u ero cnencteus. CrocoOsr
oIpezeneH s MONEKYIIpHONH MacChl paCTBOPEHHOTO BELIECTBA.

19. INonsiTre 06 amexTponurax. Teopust snmeKTponuTHIecKor mucconuanuy. OO IPHHIHIT TUCCOMUAINH. DICKTPOJIUTEIL.

OCHOBHBIE TTOJIOKEHHSI TEOPHU IIIEKTPOTUTHIECKON TUCCONMannu. Jlucconnanus KACIoT (0JJHO- U MHOTOOCHOBHBIX ), OCHOBaHHIA
(0IHO- 1 MHOTOKHUCIIOTHBIX), COJIEH (CPEHUX, KUCIIBIX, OCHOBHBIX).

20. KonnuratusHble cBOHCTBAa PacTBOPOB 3JIEKTPONIUTOB. V3oToHnuecknit koadduuuent. Crenens qucconnanuu. [lonstue o
CHJIBHBIX M CJIA0BIX 3JICKTPOJIUTAX.

21. Cnabsbie anextponutsl. KoHcranta auccouuanuu. 3akoH paszbasinenus OcTBajibla.

22. CunbHble NMEKTPONUTHL. AKTUBHOCTb HOHOB. IIoHATHE O KaXKyleHcs: CTeNeHH AUCCOIMAIUN.

23. Honnoe npoussenenue Boasl. [lokazatens Bogopona. MHAMKATOPEL.

24. VoHHO-00MEHHBIC PEeaKIMK B PACTBOpPaX 3JIEKTPOIHUTOB. Y CIIOBUS HEOOPATUMOCTH HOHHO-OOMECHHBIX PEaKIHH.

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

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

27. OxucnurensHo-BoccTaHoBUTeNbHBIE peakuuu (OBP). TloHsTHE O CTEeNeHH OKHCICHUS, OKUCIUTENSIX U

BOCCTaHOBHUTEISAX. BaykHelIIne OKUCIUTENH 1 BOCCTAHOBUTEINN.

28. MerToabl cocTaBlIeHHUs] YPaBHEHUHM OKHUCIUTENIBHO-BOCCTAHOBUTENBHBIX peakuuil. OBP B pasnuunbix cpenax. Tunst OBP.
29. Teopus 3neKTpoaHBIX NOTeHIMAN0B. YpasHeHue HepHera. Onpenenenue CTaHIAPTHBIX 3JIEKTPOJHBIX NOTEHIIUAIOB.
YeTpoiicTBO BOAOPOAHOIO IEKTpoa. Pl HanpsyKeHUi MeTaios.

30. lanbBaHWYecKHe 7EMEHTHI. Y CTPOHCTBO M npuHIUN padoTel. Pacuer JJIC.

31. DJeKTPOJNH3 B paciulaBaX M PAacTBOPAx INEKTPOIHUTOB. [locienoBaTenbHOCT MPOIECCOB NMPOTEKAIOIINX HA aHOIE H
kaToze. 3akoHbl Papajes. Pacuer 06beMa 1 MacChl BEMIECTB, BBLICIUBIINXCA IPH deKTponuse. [IpuMeHeHne anexTpomsa.

32. Koppo3sus meramios. Xumudeckas ,3iaekTpoxumudeckas. CrocoObl 3alllUThl METAIIOB OT KOPPO3UH.

33. Axkymynstopbl. Kucnorasie. Illenounsie. [Ipunmmmn paboThl.

TunoBble 3a7aHUs 10 JUCLIUIIINHE:




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

2. PacrmiricaTh HIIeKTPOHHYIO KOH(HTYpaIMio aToMa MapraHiia. YKa3aTh BO3MOXKHBIE BaJICHTHOCTH W XMMUYECKHE CBOMCTBA.
Onucats KBAHTOBBIMH YHCIaMU BaJICHTHBIE DJIEKTPOHBI aTOMa.

3. Paccunrtath TemnoBoi 3pdexT peakuuu ropeHus aueTuiaeHa (H.y.)

4. PaccunTarh, BO CKOJBKO pa3 U3MEHHUTHCS CKOPOCTh XUMHUYECKON PEaKIUH , €CIH YBEIHIUTH TeMmeparypy ¢ 50 mo 80
rpagycoB o enbcuto, TeMnepaTypHbIi KO3 GHUIIMEHT paBeH 3.

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

- YBEJIIMYUTh TEMIIEPATYPY
- MTOHU3UTH KOHIICHTPAIMIO BenlecTBa B

- MTOHU3UTH JIABIICHHE B CHCTEME

HAIUCATh BBIPAXKCHHUE ISl KOHCTAHTHI PABHOBECHS JaHHOM PEaKIHu.

6. Paccuntare MomsipHyro koHueHtpamuio 200 r 20% pactBopa xuopuaa kKamenus ([1=1,015 r/mi).
7. Ha ckonbko moHM3uTHCS aBieHue napa Haja pactBopoM mpu 25 °C, comepxkamum 15 1 rmoko3sl B 150 r Bogsl. JlaBneHue
mapa HaJl YUCTBIM pacTBopuTeneM(TIpu Toi ke Temmeparype) paBHo 26 klla.
8. Hanmcats peakuuu ruaposausa coneir K2CO3, NaCl, MnSO3, FeSO4 ykazats pH B kKaxIoM ciiydae THIPOJIN3A.
9. YPOBHATH METOZIOM 3JICKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2SO4 = Na2S04 + MnSO4 + K2504 + H20
10. Paccunrates DJIC ranbBaHUYECKOTO 3JEMEHTA, COCTOSILEro U3 IUIACTHH OJI0BA M MEJAH, NMPH UX KOHLEHTpAlUU B

pacTtBopax cooTBeTCTBeHHO [ 1] Monb/n 1 [0,01] Momb/11. YKa3aTh HanpaBiIeHUE TBUKSHUE IEKTPOHOB.

VHnuBKyanbHble 3aJaHUS:

"OcHoBHBIE 3aKOHBI XUMUU. CTpoeHue aToMa. XUMH4YecKas CBSI3b"
"OHepreTrka XUMUYECKUX NIpeBpalieHui"”

"KuneTrnka XUMHUYECKUX peakuuii. Xumuyeckoe paBHOBecHe"

"CocraB u cBoiicTBa pacTBOpoB. Peakiiuu noHHoro oomena. ['maponus comneit”
"OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKLUHN. DINEKTPOXUMUs"

6.4. Meronnmueckue MaTepuaJibl, ONpeae/sionue npoueaypbl OHeHUBaHUA

Pemenne THIOBBIX 3aJaHUH, TECTOB, 3aIIUTA TEOPETHUECKOTO MaTepHala Ha 1a00paTOPHBIX 3aHATHIX.
JlaGoparopHasi paboTa CYMTACTCS CAAHHOM, IIPH BBINOJIHEHUH CIEAYIOIINX YCIOBHI:CTYICHT Ha HEll IPHCYTCTBOBAI, BHITTOIHUII,
3aIIATHII TEOPETHUYECCKUI MaTepual 1mo JaHHoi Teme. KoHTponbHas paboTa cuuTaeTcs BEIIOJTHEHHON, TPH PEIICHUH CTYICHTOM
70% 3amaHuii COAEPKAMUXCSA B BapHAHTE.

3auer 10 AUCLUMUILIMHE CTABUTCS MO HTOraM paboThl 00Yy4aIOIIEerocs B TEYEHHE CEMECTPA, BHIPAYKEHHBIM B BUIE BBIIIOIHEHUS
KOHTPOJIBHBIX Pa00T, paboThI Ha KOJUNIOKBHYMAX, BEIIIOIHEHHS U 3aIlIUTHI 1a00PaTOPHBIX paboT.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTepaTypa

7.1.1. OcHoBHas IuTEpaTYpa

ABTOpBI, COCTABUTEIH 3arnaBue HznarenscTBoO, rof
JI1.1 |Pocun U. B., Tomuna |[OO6was u Heopranudeckas xumusi. CoBpeMeHHbIH Kypc: YueOHoe Mocksa: U3naTeabcTBO
JL L. nocobue i OakaaaBpoB IOpaiiT, 2016
JI1.2 | I'nunka Huxonai 3amaun M ynpakHeHHU 1Mo 00Iel XUMUH: y4el. mocodne Mocksa: Unterpain-
JleonnnoBuu IIpecc, 2001
7.1.2. Jlono/IHUTe/ILHAS TUTEpPATypa
ABTOpBI, COCTaBUTENIU 3arnaBue W3narenscTBo, TOA
JI2.1 | SpocnaBuesa AHHa Xumus: 1a0apOTOPHBINA PAKTUKYM Hosocubupck: CI'YBT,
CepreeBHa 2018

7.2 TlepeyeHb pecypcoB MH(POPMALHOHHO-TeJIeKOMMYHUKALMOHHO¥ ceTH "UHTepHer"

D1 KoHcnexr nekuuii o oomei XuMuu

32 | O6pazoBarensubiii noptan CI'YBT. Dnektponnslii kype "Xumus"

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIA)

Haznauenwue Ob6opynoBanue

YuebHas ayIUTOPHs quis | AynuropHas mocka; Kommiexr yge6Ho# Mebenn; KoMImIekTsl XUMHYECKOH MOCYIBI U PEaKTHBOB
IpOBEACHUS TPYTIIOBBIX U | A1 IpOBEACHU XUMHYIECKOTO IPaKTUKyMa; BBITsDKHOIT mixad
VHJUBUIYalbHBIX KOHCYIbTALMH

VYueOHas ayAUTOpUS quis | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynprumenuitHoe o0opymoBaHHE: HPOEKTOP
IIPOBEIECHUS 3aHATHH | (CTallOHAPHEIN), 3KpaH (cTanuoHapHsI), [TK (mepeHoCHO)
JIEKIIMOHHOT'O TUIIA

Kabuner xumum - ydeOHas | AymutopHas nocka; Komruiekt ydeOHON MeOenn; KOMIIeKThl XMMHUYECKOH MOCYIbl U PEaKTHBOB
ayIuTOpHsl  JJISI  TPOBEICHHS | ISl TPOBEICHUSI XUMUIESCKOTO MPAKTHKYMa; BBITSKHO# mikad




71a00PaTOPHBIX 3aHITHH

TTomenenue s | Kommiekr  ydeOnoit mebenu; IIK — 10 mr., nogkmoveHHbIXx K cetd "HMHTepHer" u
CaMOCTOSITEIHLHOM paboThI | 00ECTIeUnBAIOIINX ~ JOCTYIl B OJJCKTPOHHYI0  HH()OPMAIMOHHO-00pa30BaTeIbHYIO — Cpeay
00yJaronxcst YHuBepcurerta.




