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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 00CITY’)KUBAHUS U PEMOHTA CY/IOB

2.2.20

(OCHOBBI aBTOMATHUKHU 1 TCOpUH YIPABJICHUA TEXHUICCKUMU CUCTEMAMU

2221

MOZ[GJ'IPIpOBaHI/IG TPAHCIIOPTHBIX MTPOLECCCOB

2.2.22

Mertpornorus, CTaHAAPTU3AIUSA U CePTUDHUKALIUL

2.2.23

MexaHuka

2.2.24

OCHOBBI HAYYHBIX UCCIIEOBAaHUN

2.2.25

@dunocodus

2.2.26

CraTucTuka

2.2.27

Texnonormyeckast (POU3BOACTBEHHO-TEXHOJIOTHUECKAs ) IPAKTHUKA

2228

Hay‘IHO-I/ICCHCZLOBaTCHLCKaH pa60Ta

2.2.29

Teopus TpaHCTIOPTHBIX MPOIIECCOB U CUCTEM

3. KOMIIETEHIIMA OBYYAIOIIEI'OCsA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUSA JTUCIIUITJINHBI

(MOJYJIS)

YK-1: Cnioco6eH ocyiecTBIATH MOUCK, KPUTHYECKHN aHATIN3 ¥ CHHTE3 HH(POPMAIHH, MPUMEHATH CHCTEMHBIH MOIXO0 I/
peleHust MOCTaBJIeHHbIX 32124

VYK-1.1: OcymmecTBIsIeT OUCK U CHHTE3 MOTyICHHON HHPOPMANH IS PELICHUS TOCTABICHHbIX 3aa4

VYK-1.2: I[IpoBomuT KpuTHYECKUiT aHATH3 HH(POPMALIUK IIPH PELICHHH TIOCTABICHHBIX 33134

OIIK-1: Cnioco0eH NpUMEHATh eCTeCTBEHHOHAYYHbIE H 001eMHKeHEePHbIe 3HAHN, MEeTObl MATEMATHYECKOI0 AHAIU3A H
MO/eIMPOBAHUS B NPo(ecCHOHATBLHOM JesiTeJbHOCTH

OIIK-1.1: Micnone3yeT NpUHIUITEI €CTECTBEHHOHAYYHBIX M OOICHH)KCHEPHBIX 3HAHUH B TPO()ECCHOHATBHOM AATSIBHOCT




OIIK-1.2: Bnageer MeTojaMi MaTEeMaTHYECKOTO aHaJIM3a B IPO(PECCHOHAIBHON AEATENILHOCTH

OIIK-1.3:

BJTaI[CCT METOAaMH MaTeMaTU4CCKOTro MOACINPOBAHUA B HpO(I)eCCI/IO—Ha.HBHOI‘/’I JACATCIIBHOCTH

OIIK-3: Cniocoden B cepe cBoeii npodeccoHaTbHOI AesITeJILbHOCTH NPOBOAUTH U3MepeHus U Ha0I101eHusl, 00padaTbIBaTh
H MPEJCTABJIATH IKCIIEPHMEHTAJIbHbIE JaHHbIE U Pe3yIbTAThI HCIBITAHUMN

OIIK-3.1:

Tlornmaer METOAbI N CITOCOOBI HU3MCPCHUA U Ha6J'IIOI[eHI/I

OIIK-3.2: CnocoOeH npoBOIUTE U3MEPEHHs 1 HaOIoAeHNs B chepe cBoeil Mpo-(hecCHOHATBHON AeSTETbHOCTH

B pesyibTate 0CBOCHMS AMCHUIIIMHBI 00y4AIOLIUICS 10JIKEH

3.1

3HaTh:

3.1.1

OCHOBHBIC 3aKOHBI OpraHquCKOﬁ n HeOpI‘aHH‘ICCKOfI XUMUH; I(J'IaCCI/I(I)I/IKaHI/I}O M CBOMCTBAa XUMHUYECKHUX OJICMCHTOB,
BCIICCTB U COCIII/IHCHI/II7I, HX Ha3HAYEHHE U 00JIaCTH TIPUMCHCHU.

3.2

YMmerb:

321

Hcnons30BaTh OCHOBHBIE QJICMCHTAPHBIC MECTOJbI XUMHUYCCKOTO UCCICAOBAaHUS BCUICCTB U COC}IHHGHI/Iﬁ.

33

Baangern:

33.1

CnocoGHOCTBIO BBIMIOTHEHUS! OCHOBHBIX XUMHUYECKHX JTaO0PaTOPHBIX OIEPALU.

4. CTPYKTYPA JUCHUILIAHBI (MOLYJI5T)

Bun HaumeHnoBaHue pa3esioB U TeM /BUJ 3aHATHS/ Cemectp | YUacos | Jlureparypa | IlpIlo
3aHATUSA / Kypc AroT
Pazgen | Paszpen 1. O0wmas xumust
Jlex Crpoenue aroma /JIex/ 2 1 JI1.1 0
31
Jlex Ilepuonnueckas cucrema. Ilepuoauueckuii 3akoH /JIex/ 2 1 JI1.1 0
31
Jlex Xumuueckas cBs3b /JIex/ 2 1 JI1.1 0
€)!
JIab Ctpoenue atoma /J1a6/ 2 2 JI.1J11.2 0
3132
Cp WnauBuayansHoe 3amanue Nel /Cp/ 2 10 0
Jlex DHepreTuka XUMHUECKUX peakiuit /JIex/ 2 2 JIT.1 0
€)!
JIa6 DHepreTuka XUMHUYECKUX peakiuii /J1ad/ 2 2 JIT.1J11.2 0
22
Cp WnauBunyansHoe 3ananue Ne2 /Cp/ 2 10 0
Jlex CkopocTb xumMHueckux peaxuuit /JIex/ 2 1 J1.1 0
31
Jlex Xumuueckoe paBHoBecue /JIek/ 2 1 JI1.1 0
€)!
J1ab CKOpoCTh XUMUYECKUX peaknuit /J1ab/ 2 2 JI1.1 0
JI1.2J12.2
32
Jla6 Xumuueckoe paBHoBecHe /J1a6/ 2 2 JI1.2J712.2 0
22
Cp WnnusunyansHoe 3agaane Ne3 /Cp/ 2 10 0
Cp IMonroroBka k maboparopHbM padbotam /Cp/ 2 10 0
Jlex CriocoObI BEIpaskeHHsI cocTaBa pacTBopoB /JIek/ 2 1 JI.1J11.2 0
22




Jlex CgoiicTBa pacTBopoB /Jlex/ 2 2 JI.1J11.2
32
Jlex HonoobMeHHbIe peakiuu /JIex/ 2 1
€)!
J1ab HonooOmennbie peakiyn /J1ad/ 2 2 JI1.2712.2
Jlex Tanponus coneit /Jlex/ 2
JIa6 Tunponus coneii /J1a6/ 2 2 JI1.2J712.2
32
Cp WnnusugyansHoe 3aganue Ned /Cp/ 2 10
Jlex OKHUCIUTENFHO-BOCCTAHOBUTENbHBIC peakiun /JIex/ 2 2
31
JIa6 OKHUCIUTENTLHO-BOCCTAHOBUTENbHBIE peakiiyn /J1ad/ 2 2 JIT.1
J11.2J12.2
32
Jlex OnexTpoxundeckue cucTemst /JIex/ 2 3
31
JIab lanpBanm4eckuii anemeHT /J1ad/ 2 2 J1.1
JI1.2J12.1
32
JIab OnexTpoau3 pacTBOPOB U paciiaBos /J1ab/ 2 2 J1.1
JI1.2J12.1
32
Cp WuauBuayansaoe 3amanue NoS /Cp/ 2 10
Cp IMonroToBka k tabopatopHbIM padotam /Cp/ 2 10
UKP Komrmnekcnas konTposbHas padora /MKP/ 2 2 JIT.1JI1.2
91
Jlex OCHOBHBIE TOHSTHUS 1 3aKOHBI XUMUH /JIex/ 2 1 JI1.1

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen "O6mas xumus"

Jlexmust "OcHOBHBIE 3aKOHBI XUMUN"

OCHOBHBIE IIEJIH U 331291 JUCITUTLTAHBI, €€ CTPYKTYpa U CBSI3b C AUCIUTLUTHHAMY B OOIIEH CHCTEME IMOATOTOBKH CIICIIHATUCTA.
dyHIaMEeHTaIbHBIE 3aKOHOMEPHOCTH XUMHUH KaK TEOPETUIECKON OCHOBBI HOBBIX HAYKOEMKHX TEXHOJOTHI. OCHOBHEBIE
CTeXHOMETpHUYECKUE 3aKOHbI. OCHOBHBIC HAMPABICHHUS TEXHUYECKOT0 MPOrpecca B OTPACIIH.

Jlexuus "Ctpoenue Beniectna”
Crpoenne aroma. KBanToBsle unicia. Pacripenenenue 31eKTpOHOB IO YPOBHSAM U MOAYPOBHAM. BiusiHue CBOHCTB XMMUYECKOTO
JIEMEHTA B 3aBUCUMOCTH OT €T0 JIEKTPOHHON KOH(PUTYpaLH.

Jlexuus "Tlepuonuyeckuii 3akon /{.11.Menneneena".
CTpyKTypa nepuoin4eckoi cucreMsl. IlepuognyHOCTh H3MEHEHUsI CBOMCTB XMMUYECKUX JIEMEHTOB U UX COEANHEHHH.

Jlexmus " Xumuueckas CBS3b'".

OcHOBHBIE CBOWCTBA XUMUYECKOH cBsA3U. KoBanenTHas xumudeckas cBs3b. [lonapaocTs cBsa3u. Haceimaemocts. HanpaBineHHOCTS.
Honnas cBa3b. Kpuctamnsl. Merannndeckas cBsi3b. BogoponHas cBa3b. Ban-nep-BaanscoBo B3auMoelCTBUE MOIeKyl. Biusaue
THITa XUMUYIECKON CBSA3M HA (PU3NKO-XUMHUYECKHE CBOHCTBA BEIIECTB.

Jlexnus "XumMuueckas TepMOAMHAMUKA"

DHepreTHka XMMHYECKHX Iporeccos. [ToHsTHE TepMonHaMuueckoi cucteMsl. Bunsl ciucreM. TepmoanHaMuieckue mapamerpsl
cucreMsl. Kimaccudukarms TepMoIHaAMHIECKUX IPOIieccoB. BHYTpeHHSS SHEepTHs ¥ SHTATBIHSA. TemoBble 3 EKTH 1 UX
UCTIONB30BaHNE B XUMHYIECKOH TexHoIoruu. JuTponus. JHeprust [ n66ca. OCHOBHBIE 3aKOHBI TEPMOJHMHAMHUKY.

Jlexmus "XumMuueckas KHHETHKA"

CkopocTb XUMUYECKUX peakuuil CKOpOCTh XUMHUYECKUX PEaKIUi B TOMO- U FE€TEPOreHHbIX cucreMax. dakTopsl, BIUAIOIIUE HA
ckopocth peakiuii. Teopust Appenuyca. Karannzatopsl. [OMOreHHBIN 1 reTeporeHHbId Katanus. 3aKoH JeHCTBYIOMINX MAcC IS
HeoOpaTuMbIX peakiuid. [Ipasuna Bant-I'odda. Xumudeckoe u pa3zoBoe paBHOBECHE

[TonsTHE 00 0OPAaTUMBIX M HEOOPATHMBIX PEAKIMAX. XUMHIECKOEe paBHOBECHE. 3aKOH JICHCTBYIOIINX Mace Il 00paTHMBIX
peaxuuii. @akTopsl, BAUAOIUE HA XuMuueckoe paBHoBecue. IIpunnun Jle Hlarense.

Jlexuus "PacTBOph! 1 UX cBolicTBa"

Knaccugukamnust pactBopoB. CriocoObI BEIpaXeHUsT KOHLIEHTPAIIMY PAacTBOPa. PACTBOPEI HEANEKTPOIUTOB M UX KOJUIUTATUBHBIE
cBolicTBa. 3akoH pa3baienust OctBanpaa. Teopus dNMeKTPOIUTHYECKON Auccounanyy. CTeneHb 1 KOHCTaHTa AUCCOLUALINY.
Crnabble ¥ cuIIbHBIC AJIEKTPOJIUThL. CBOMCTBA PACTBOPOB AIICKTPOIUTOB.




Jlexuus "MonHno-oOMeHHbIe peakuuu. [ uaponus coneir”
HonHoe npousBeneHne Bobl. BogopoaHsiii mokazarens. MHaKaTopsl. OCHOBHBIE TUIIBI THApOJH3a conei. Onpenenenue pH B
kaxaom tune. Ctenens ruapoin3a. OakTopsl, BIUSIONINE Ha MPOIECC THAPOIH3A.

Jlexuus "OkwucnuTenbHO-BOCCTaHOBUTENBHBIE peakunu (OBP)".

OcHOBHBIE MOHATHUS JaHHBIX peakiuil. CteneHp okucieHuss. OKUCINTENbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA 3JIEMEHTOB U MX
coenuHeHui. [IpaBuiio anexTpoHHOrO Oananca. YpasauBanus OBP MeTomamMu 31€KTPOHHOTO M HOHHO-3JICKTPOHHOTO OanaHca.
PasznoBuanoctu OBP. Baxkneiiue oKucIuTenu 1 BOCCTaHOBUTENU. OKUCIUTENIBHO-BOCCTAHOBUTENbHAS IBOMCTBEHHOCTD
XUMHUYECKHUX 3JIEMEHTOB.

Jlexnust "OCHOBBI 31EKTPOXUMUU"

[ToHsITHE ANEKTPOXUMUYECKON CUCTEMBL. BUbl cCTeM. DNEKTPOIHBII MOTEHIMAT MeTaJIa. DIEKTPOXUMUYECKUH P
HanpspkeHni. CBOMCTBa psiia aKTUBHOCTH. XMMHUECKHE UCTOYHUKH 3JIEKTpHUUecKoro Toka. ["anpBanndeckuii snement. [lpunnun
pa6otsl. Pacger DJIC. DnekTponu3 BOAHBIX PACTBOPOB U €0 3aKOHOMepHOCTH. Koppo3us MeTayuios. 3anyra METaIoB OT
KOppO3uu. AKKyMYJSTOpbl. Buapl. [IpuHiun paGoTsl.

6. POHJI ONEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BH/I0B OLICHOYHBIX CPEACTB

BrInonHeHbIe U 3alUIICHHBIE Ta00paTOpHBIC PAOOTHI
BEINoNTHEHHbIE M 3aYTEHHBIE KOHTPOJIbHBIC PA0OTHI
3aueT no AMCUUIIMHE

6.2. TeMbI MUCbEMEHHBIX PadoT

He npexycmoTpeHo y4eOHBIM TIIAHOM

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

DOC g xkommerenmn YK-1

1)Hau6ompmee gucio monekyn (t=25C,p=101.3 k[1a)comepKuTcsi B MOPITHH:

a)a30Ta B KOJIMYECTBE 3 MOJIb;

0) yraekucinoro raza maccoii 440r;

B) BOJIbI 00BEMOM 36¢cM3;

r) 030Ha 00BemMoM 400 mm3.*

2)Kakoe KonM4ecTBO BEIIECTBA COOTBETCTBYIOT | MOJIO?

OTBeT: KOJIMYECTBO BELIECTBA, KOTOPOE COACPKHUT CTOIBKO aTOMOB, MOJIEKYJI, HOHOB WJIM PYI'UX CTPYKTYPHBIX AWHHMII, CKOJIBKO
conepxurcs B 12r yraepona 12C.

3) Bribepute npaBunbHOE yrBepkaeHue. [Ipu 0MHAKOBBIX YCIOBHUSX B HOPIISIX KUCIOPOAA M 030HA PAaBHOTO 00BbEMa COAEPIKHUTCS:
a) OJJMHAKOBOE YMCIIO aTOMOB;

0) OTMHAKOBOE YHCIIO MOJICKYIT;*

B) OJINHAKOBAsI Macca;

T') OJJMHAKOBOE YHUCIIO 3IEKTPOHOB.

MIlocrostaras ABoragapo paBHa NA =6,02-10"23 . UTo mokas3pIBacT 3TO YUCIIO?

OTBeT: KOIIMYECTBO aTOMOB, MOJICKYJI, HOHOB HJIH APYTHX CTPYKTYPHBIX €IMHUII B OTHOM MOJIC BEIIIECTRA.
5)OneKTpoHEeHTpaTBHEINA aTOM a30Ta comepkut 7p u 7e. Mon N*-3 comepxur:

a) Tp u 7e;

6) 10p u 7e;

B) 7p u 10e; *

r) 4p u 10e.

6)Kakue ycroBusi B XUMHH OTHOCSATCSI K HOPMaJIbHBIM YCIIOBUSM (H.Y.)?

Ortget: Temmeparypa 0°C wmu 273K, nanenue 1 armocdepa wmm 101,3 xI1a i 760 MM.pT.CT., KOHIIGHTpANHUs BEIIECTBA | MOJIB/II.
7)OnexTpoHeHTpanbHbIi aToM Kanbius cogepxut 20p u 20e. Mon Ca2+ comepur:

a) 20p u 20e;

6) 18p u 20e;

B) 20p u 18e;*

r) 20p u 22e.

8)Kakoe BeliecTBo B XUMHUK Ha3bIBAIOT IIPOCTHIM?

OTBeT: BEIIECTBO, COCTOSAIIEE U3 OAHOTO THIIA aTOMOB.

9)YkaxuTe MEKTPOHHYIO KOHPUTYPAIHIO aTOMa 3JIEMEHTa C IPOTOHHBIM YHCIOM 15:

a) 1s2 2s2 2p6 3s2;

6) 1s2 252 2p6 3s2 3pl;

B) 152 252 2p6 3s2 3p2;

r) 152 252 2p6 3s2 3p3*

10)B 4em niposiBiisieTcsi ABOHCTBEHHAS IPUPO/IA MJIEKTPOHA e- ?




OTBeT: NIeKTPOH 001agaeT Kak CBOMCTBAMH YaCTHIBI — HIMEET MAacCy, 3apsij, Tak U BOJTHOBBIMU CBOMCTBAMHM — JJIMHA BOJHEL,
CIOCOOHOCTD K qU(paKuny 1 UHTepdepeHIUN.
11)OxHOOCHOBHBIM KHCIIOTaM OTBEYAIOT BCE KHCIOTHBIE OCTATKH:
a) CH3COO-, SO42-, S2-;
6) NO3-, NO2-, CH3COO-;*
B) NO2-, SO32-, NO3-;
r) CH3COO-, PO43-, Cl-.
12)Kakue ¢pyHKIUHE B TEPMOJUHAMUKE, XaPAKTEPU3YIOT COCTOSIHUE U CBOHCTBA CUCTEMBI.
OtBeT: BHYTpeHHsIs SHEeprHs, SHTANBINS, SHTponHs, Heprus [ uboca.
13) YkaxwuTe ypaBHEHHE PEaKIINU,B Pe3ybTaTe KOTOPOH CTETIIeHb OKHMCICHH aTOMOB a30Ta MoHIkaetcs ¢ 0 m1o-2:
a)N2 + 4H20 = N2H4 + 40H-;*
6)N2 + 4H20 = 2NH20H + 20H-;
B)N2 + 6H+ = 2NH3;
r)N2 + 8H+ = 2NH4+.
14)Yro xapakTepu3upyeT MOHATHE HNIEKTPOOTPUIIATEIEHOCTH?
OTBeT: 3T0 CIIOCOOHOCTH aTOMa B COEIMHEHUSX NIPUTATUBATH K Ce0€ JICKTPOHBI.
15) Peaknnu, uaymue ¢ BBIIEICHACM TETUIOTHI HA3BIBAIOTCSL:
a) SHIOTEPMHUYECKIMU;
0) KaTaJIMTUYCCKUMH;
B) SK30TE€PMHYECKUMH; ¥
T') HeOOPaTHMBIMH.
16)Yro xapakTepusyeT GyHKIMS Ha3bIBaeMasi SHTponueit?
OTBeT: SHTPONUS XapaKTePU3yeT MePY HEYIOPSIOYEHHOCTH COCTOSHUS CUCTEMBI.
17) Ilporecc, naymuii py IMOCTOSTHHOM 00beMe, Ha3bIBaeTCs:
a) N300apHBIH;
0) 30TepMUIECKUI;
B) aabaTHBIN;
T) M30XOPHBIH. *
18)ITpu kaKoM yCIIOBUH B XUMHUYECKON KHHETHKE HACTyMaeT paBHOBecHe?
Otser: [Ipu ycnoBuu, 4To CKOPOCTH MPSIMON PEAKIIMN PaBHA CKOPOCTH OOPAaTHOH peakiny U NPOU3BEACHHE KOHICHTPAIUI
HCXOHBIX BEIIECTB PABHBI IIPOU3BE/ICHNUIO KOHIIEHTPALNA IPOIYKTOB PEaKIIHH.
19)YBennuuTs BEIXOA NPOIYKTOB 00paTuMoit peakiuu N2(r)+3H2(r)=2NH3(r) +Q moxHO:
a) MOBBIIIAs JAaBJICHUE;*
0) UCIIOMIB3Ys KaTaNN3aTop;
B) YMEHBIIIAs! KOHIICHTPAIIHIO BOIOPO/IA;
T) TIOBBIIIAs TEMIIEpPaTypy.
20)B yem cytb npunnuna Jle - [llarense?
Ortget: Ecnm Ha cucTeMy, HaXOJSITYIOCS B COCTOSTHUM XMMHYECKOTO PaBHOBECHS OKa3aTh BHEITHEE BO3ACHCTBUE B BUIE M3MEHEHUS
TEMIIePaTyphl, JaBICHUS FJIH KOHIICHTPAIIUN, PABHOBECHE CMECTHTHCS B CTOPOHY TOI PEaKIiy, KOTOpasi OCIa0HT IPOU3BEICHHOE
BO3JEUCTBHE.
21) Boanble pacTBOPBI 3IEKTPOIUTOB IPOBOJAT SIEKTPUIECKUH TOK 3a CUET:
0)KaTHOHOB ¥ MICKTPOHOB,;
B)aHHOHOB U 3JIEKTPOHOB;
I')KaTHOHOB ¥ aHUOHOB.*
22)Kakue CHCTEeMBI B XHUMHUH HAa3bIBAIOT T€TEPOTCHHBIMH?
OtBet: CHCTEMBI, COCTOSIINE U3 BEIIECTB B PA3HBIX arperaTHBIX COCTOSHILIX ((ha3ax).
23)Oxpacka Jakmyca OyzneT cuHei B:
a)BOJIE;
6)BomHOM pactBope NaCl;
B)BoztHOM pacTtBope HCI;
r)BogHoM pactBope KOH.*
24)Kak BiusieT TeMIiepaTypa Ha CKOPOCTh XUMHYIECKOH peakiuy 1o npasmty Bant-T'odda?
Ortsert: [Ipu moBeIIIeHNH TeMIepaTypsl Ha Kaxabie 10 rpaxycoB CKOPOCTh y OONBIIMHCTBA XMMUUCSCKHUX PEAKIMH BO3PacTeT OT 2 10
4 pas.
25) O1MHAKOBYIO CTENEHb OKHCIIEHHS JKENE30 MPOSBIAET B COETMHEHHAX:
a) FeO u FeCO3;*
6) Fe(OH)3 u FeCl2;
B) Fe203 u Fe(NO3)2;
r) FeO u FePO4.
26)Kakue peakiiuy B XUMHH Ha3bIBAIOTCS KaTATUTHYECKUMH?
OrtseT: Peakiiuy ¢ HCTIONB30BaHUEM KaTaIH3aTOPOB, KOTOPBIE MEHSAIOT CKOPOCTh PEaKIIUHU, CAMHU IIPU 3TOM HE PACXOAYIOTCH.
27) Xumuueckas cB3b B Mojiekyiie Opoma Br2:
a) HOHHaS;
0) MeTayTn4yecKas;
B) KOBaJICHTHasl HeNoJIsIpHast; *
T') KOBaJICHTHAs MOJISAPHAS.
28)B 1eM 0cOOEHHOCTh TOMOT€HHOTO KaTanu3a?
Ortset: KatanusaTop u pearupyrolie BelecTBa HaXOAATCs B OJHOM arperaTHOM COCTOSIHHH.




29) Bribepurte omnpezeneHue XapakTepHu3ymoliee Mpouece KUAKOCTHOH auddy3un:

a) B3aHMHOE MePEeMEIINBAaHAE KOMIIOHEHTOB, IIPUBOJISIIECE K BRIPABHUBAHUIO KOHIICHTPALUA; *
0) mporrecc pacTBOPEHHUSI AIEKTPOIUTOB O] ISHCTBUEM BOJIBI,

B) MPOIECC MPUCOSIMHEHHSI BOABI K MOJIEKYJIaM, aTOMaM HJI HOHAM;

T) MPOIIECC PAaCTBOPEHUSI AIEKTPOIUTOB MO IEHCTBUEM IEKTPUUYECKOTO TOKA.

30)OT uero 3aBUCAT KOJUTUTaTUBHBIE CBOMCTBA pacTBOPOB?

Otset: KonnuraTuBHbIE CBOKWCTBA 3aBUCAT OT KOHIICHTPAIMH PacTBOpa.

DOChI gua komnerenuun OITK-1

1)KaxoBa cokpareHHast 3JIeKTPOHHAs KOH(DUTYpaITHsI aTOMa ¢ HOPSIIKOBEIM 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: MeTAIITHIECKHE, BOCCTAHOBHUTEIIHHBIE CBOMCTBA YOBIBAIOT, @ HEMETANIMYCCKUE, OKACIUTENBHBIC CBOHCTBA YCHITMBAIOTCS.
3)Umcno HecIapeHHBIX JIEKTPOHOB B aToMe (ocopa B OCHOBHOM COCTOSTHHU PABHO:
a)5;
0) 4;
B) 3;*
r) 2.
4)YTo NpOUCXOAUT C TEMIOTON B IK30TEPMUUIECKOM Tporecce?
Ortget: TermroTa B X0/1¢ XMUMUYECKOH PEaKINH BBIACIACTCS, N3MCHEHHE SHTAJIBITUH IIPH TOM NUMEET OTPHIATeIbHBIC 3HAUCHUS
AHx.p.<0.
5)Kaxkoe yTBeprkaeHHE CIIPaBeUIMBO IS TOcIeA0BaTeabHOCTH dieMenToB C,N,0?
a) clIeBa HaIlpaBoO yMEHbBLIACTCS Pajilyc aToma;*
0) ciieBa HaNPaBO YMEHbBINACTCS IEKTPOOTPUIIATEITFHOCTh aTOMOB;
B) CIIpaBa HAJIE€BO BO3PACTAET YHCIIO IEKTPOHHBIX CIIOEB;
T) ClIeBa HAaIIPaBO YCUJIMBAIOTCSI BOCCTAHOBUTENBHBIE CBOMCTBA.
6)Kaxast GyHKIUS B TEPMOJHHAMHKE ONPEIEIICT CaMOIIPOU3BOIIFHOE IPOTECKAHNE PEAKITHH?
OtBet: OyHKIMS Ha3bIBaeTCA HEprus [ mO6ca nin n300apHO-M30TEPMUYECKHH TTOTEHIIHAL.
7) ®opmyia BeIciIero okcuaa sneMenta 9207. YKaKuTe 3IeKTPOHHYIO KOH(PUTYpalUIo BaJICHTHBIX JIEKTPOHOB aToMa dJIEMEHTa!
a) ns2np2;
6) ns2np3;
B) ns2np4;
r) ns2npS5*
8)Kakoif MeTaiut SBIIAETCS aHOJOM B TAIEBAHUYECKOM 3JIeMEHTeZN | Zn2+ | | Cu2+ | Cu Sxo6u-danmansa?
OTBeT: AHOIOM SIBIISETCS IUHK, KaK 00jIee XMMUYECKH aKTHBHBIN JIEMEHT ¢ 0ojee HU3KUM 3Ha4€HHEM JIEKTPOJHOTO IOTEHIHAA.
9)U3 vero cocTout 11000i pacTBOp?
OrtseT: I3 MoneKyn pacTBOPUTENSI U pACTBOPEHHOT'O BELECTBA U IIPOTYKTOB UX B3aUMOJIEHCTBHSI.
10)B peaxmmu,cxema kotopoit Cr207/2- + 14H"+ +6CI*-=3CI2 + 2Cr3+ + 7TH20,0KkuCINTEISIMHI SBIISAIOTCSIATOMBI 3JIEMEHTA,
CHMBOJI KOTOPOTO:
a) Cl;
0) Cr;*
B) H;
r) O.
11)Kakum CBOHCTBOM 00JaIaf0T pacTBOPHI DIIEKTPOIUTOB?
Otser: [IpoBOIUTE SKIEKTHYECKUN TOK.
12) ®ynkims, XapaKTepu3yoIast HeyIopsIOYeHHOCTh B TePMOANHAMHUUECKOI! CHICTeMe, Ha3BIBAETCS:
a) SHTaJIbIINS;
0) sHTpOIISL;*
B) Heprus [ 'nbbcea;
T) U30TepMa.
13)YTo NporCXOANUT MPHU NEKTPOIUTUUECKOHN JUCCOLMALMN MOJIEKYIT 3JIEKTPOJIUTA B BOJHBIX pacTBopax”?
OTBeT: MOJIEKYJTBI PACIIaJafOTCs Ha HOHBI — KATHOHBI M aHUOHHI.
14) Peakmus uneT caMoIIpoOU3BOIBHO B IIPSIMOM HAIIPABICHHUH, IIPU YCIOBHU:
a) AG<0;*
0) AG >0;
B) AG=0;
r) AG=0.
15)Yro xapakTepu3yeT BOJOPOIHBIN rokazarens pH?
OtBet: KoHIEHTpannio KaTHOHOB BOIOPOAA B PACTBOPE, XapaKTep Cpeibl — KHCIOTHYIO, IEOYHYI0 HIIH HEHTPaTIBHYIO.
16) Ilo cnenctBuro 3akoHa ['ecca TemnoBoit 3¢ GeKT peakuu HaXOJUTCS [0 YPaBHEHHIO:
a) ASx.p. = X SHpoAyKTOB peakIyu - LSUCXOIHBIX BEIECTB;
6) AHx.p. = X AH npoaykToB peakiun - £ AH ucxomHpIx BemecTs;™
B) AGX.p. = X AGuponaykToB peakuuu - ¥ AGHCXOJHBIX BEUIECTB;
r) AGx.p.= AH- T-AS-10-3.




17) Kakue peakiuu B XUMHU HA3bIBAIOT THAPOIU30OM CONCH?
OrtgeT: Peakuuu oOMeHa MEK/Ty MOJICKYJIAaMH BOJBI M PACTBOPESHHBIMH B HEW COJISIMH.

18) B HanGompIiei CTeeH: CMECTUTh B CTOPOHY 00pa3oBaHusI MPOAyKTa paBHOBecHe B cucteMe 2SO2(r) + O2(1) = 2S03(1) + Q
MOXXHO, €CJTH OJHOBPEMEHHO:
a) IOBBICHTH U JIABIICHHE, U TEMIICPATYPY;
0) MOHM3UTH JaBICHHE, U TEMIICPATYPY;
B) MOHM3WUTH JABJICHUE, TIOBBICUTH TEMIIEPATYPY;
T) IOBBICUTH JaBICHHUE, IOHU3UTH TeMIeparypy.™

19)Kakue peakuuy B XUMUH OTHOCSITCSI K OKUCIIUTENIbHO-BOCCTAHOBUTENBHBIM?
OrtBeT: Peakinu, B pe3yibraTe KOTOPBIX H3MEHSIOTCS CTCIICHH OKHCICHHS y SJIEMEHTOB.

20) IIpy NOBBIIEHUN TEMIIEPATYPHI:
a) BO3pacTaeT CKOPOCTh KaK K30TEPMUUCCKHX,TaK U SHAOTCPMHUUCCKHUX PECAKIIHN:
0) CKOPOCTh PK30TEPMHUYECCKUX PEAKIHil BO3PACTACT,a IHJOTCPMUICCKUX—yMCHBIIIACTCS;
B) CKOPOCTB 3K30TEPMUYECKHIX PEAKINH YMEHBIIAETCS,a SHIOTEPMHIECKIX BO3PACTaLT;™
T') YMEHBIIIAETCSI CKOPOCTh KaK 9K30-,TaK SHAOTEPMUUECKHUX PEAKI[HH.
21) Yro nmoka3bIBaeT CTENEHb OKUCICHUS dJIeMeHTa?
OTBeT: KOIMYECTBO 3JICKTPOHOB, CMEIIEHHBIX OT aTOMA 3JIeMEHTa (TIOJIOKHUTENbHAS CTETIeHh OKHUCIICHHS) WIIN K aTOMY JaHHOTO
a1eMeHTa (OTpuIaTeIbHasl CTeTIeHb OKUCIICHHS).

22) PaBaoBecue npouecca CO2(r)+H20(x)=H2CO3(p-p)+Q B cTOpoHy 00pa30BaHMsl yrOIbHOW KUCIOTHI CMEIIAIOT :
a) IOHIKCHUC JaBIICHHUS;
0) TOBBIICHNE TEMITEPATyPEI;
B) yBEJTMUCHUE KOHLIEHTPAIHH YIJIEKUCIIOro rasa;™®
T) HOHMKCHUEC TaBJICHHS.
23)B 4eM 0cOOCHHOCTh BHYTPHMOJIEKYIIAPHBIX OKHCIUTEIFHO-BOCCTAHOBUTEIBFHBIX Peaknii?
OtBeT: B Takux peakmusax OKHCIUTENb M BOCCTAHOBUTENb HAXOAATCA B OJHOI MOJIEKyIIe.
24)Crenens okucienus cepbl B NaHSO3 pasna:
a) +6;
0) -2;
B) 0;
r) +4.*
25)Kaxue mporieccsl Ha3bIBAaIOTCS 3JIEKTPOXUMUYECKIMU?
OrtBeT: B pesynbrare KOTOPBIX, XUMHYECKast SHEPTH IpeoOpa3yeTcs B IEKTPUIECKYIO U HA000POT.
26)13 nepeyrcaeHHbIX 3JIeMEHTOB Hanboiee dJeKTPOOTPULIATENbHBIM SIBIISETCS:
a) a3or;
0) KuCIOpOI;
B) XJIOD;
r) dhrop.*
27)B xakoM HamlpaBJICHUH IPOUCXOIUT JABIKEHHE SIEKTPOHOB B FaJIbBAHMYECKOM dIIeMeHTe?
Otset: OT aHO/A K KaTOAy.

28) Bribepere onpezeneHre OMUCHIBAIOIIEE MTPOLECC AUCCOLUALINN:
a) B3alMHOE IPOHUKHOBEHHE CONPHUKACAIOIINXCS TEN BAPYT APYTa;
0) Tporiecc pacTBOPEHHUSI AIEKTPOIIUTOB O] ISHCTBUEM BOJIBL;*
B) MPOIECC PUCOSIMHEHHSI BOJBI K MOJIEKYJIaM, aTOMaM HJIM HOHAM;
T) IpOLECC IPUCOCANHECHHUS aTOMOB.
29)Kaxk omnpenenuTs Kakoi MeTau1 OyIeT aHOIOM B IaJIbBaHHYECKOM dJIeMeHTe?
OtBet: Metain ¢ 6oee HU3KUM 3JIEKTPOAHBIM ITOTSHIHATIOM, CTOSIIINM B PSITy HAIPsDKCHHUS JIeBee BTOPOTO MeTalla.
30)Bri0epete omnpeneneHre ONMChIBaIOIIee MPOLECC MHIPATAIIHN:
a) B3alMHOE MPOHUKHOBEHHE CONPHUKACAIOIINXCS TEN BAPYT APYTa;
0) mpotrecc pacTBOPEHHUSI AIEKTPOIUTOB MO ISHCTBUEM BOJIBL,
B) MpPOIIECC TPUCOSIMHEHHSI BOABI K MOJIEKYJIaM, aTOMaM HJIM HOHaM;*
T') IPOLIECC PACTBOPEHHS AIICKTPOIUTOB O] JCHCTBUEM DIICKTPHYCCKOTO TOKA.

DOCh! g komnerennun OITK-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 OT/IAHHBIX BOCCTAHOBUTEIIEM PABHO YHCITY SJIEKTPOHOB IPHHATHIX
OKHCIIHTETIEM.

3) Ckopoctb peakuun N2(1) + 3H2(r) «» 2NH3(r)Q>0 MOKHOYBETUYHTb,
a) IOBBICHTB TEMIICPATYPY;

0) MCIOTB30BATh KAaTaN3aTop;

B) YMCHBIIIUTD JIABIICHUE;

T') IOHU3UTH TeMIeparypy.*




4)ITo xakoMy ITPaBIITY MOXHO PACCUUTATh CTEHCHb OKUCICHUS JIEMEHTa, €CIIU OHA He TIOCTOSIHHA?

Otset: CymMa Bcex CTeNeHel OKHCIeH s BCeX aTOMOB B MOJIEKYJIE paBHA HYIIIO.

5)K oKHCIHTETBHO-BOCCTAHOBUTEIFHOM PEaKIIMN He OTHOCUTCS:

a) NaOH + HCl = NaCl + H20;*

6) 6HCl1 + 2Al = 2AICI3 + 3H2;

B) 2KMnO4 = K2Mn0O4 + MnO2+02;

r) 2H2 + 02 =2H20.

6)IlepeuncnuTh HETOCTATKU KUCIOTHBIX aKKyMYISTOPOB.

OrtBet: HeOObIIasK y/iebHAsI SHEPTHUsL, CAMOPa3psi PU XPAHEHHUH, UCIIONB30BaHUE TOKCHYHOTOTSDKEIOr0 MeTallla IpH
W3TOTOBJICHUH — CBHHEII, I HMCIOJB30BaHIE CEPHON KHUCIIOTHI.

7)I1pu noBBIIEHHH TeMIepaTypsl Ha 20° CKOPOCTB peaknuu BeIpocia B 16 pa3. TemmepaTypHsIit Ko3(pUIMEHT peakuu paBeH:
a)2;

0) 2,5;

B) 3;

r)4.*

8)Kakune moKpbITHS UCHONB3YIOT IPU XUMUYECKOH 3alIUTE METANTIOB OT KOPPO3HUU?

OrtBet: Kpacku, smManu, CMOITBI, OKCHIHEIE, pocdaTHBIC, HUTPHIHBIE TOKPBITHSL.

9)MonsapHast KOHIICHTPAIHS YUCICHHO paBHA XHUMUYECKOMY KOJIMUECTBY PACTBOPEHHOTO BELIECTBA (MOJIb) B:

a) 100 r pactBopa;

6) 100 1mM3 pacTBOpPUTEIIS;

B) | KT pacTBOpA;

r) 1 tutpe pactBopa.*

10)Kaxkoii nmporiecc Ha3bIBaeTCS OCMOCOM?

OtBeT: OcMOC - 3TO IPOLIECC OJHOCTOPOHHEH MU (Y3 MOJIEKYIT paCTBOPHUTEIS depe3 MOIYIPOHUIIaeMyI0 MeMOpaHy B
PacTBOPEHHOE BEIIECTRBO.

11)IIpu yBenuyeHnu naBieHus B 2 pa3a CKOpocTh Xxumuueckon peakuun 2H2(r) + O2(r) = 2H20 Bo3pacrerT B:

a) 2 paza;

0) 4 paza;

B) 6 pas;

r) 8 pa3.*

12)YTo0 BEIpaXkaeT KOHCTaHTa MIEKTPOIUTHIECKOH AUCCOINAIIAN?

OtBet: OTHOILICHHE YHCIIA MOJIEKYI MIEKTPOINUTA MOABEPTIINXCS IUCCOIMAIINN K 00IIEeMy YHCITy paCTBOPEHHBIX MOJICKYII.
13)IIpu HOpMaNTBHBIX YCIOBHSIX TeMIIEpaTypa raza paBHa:

a) 0°C; *

6) 25° C;

B) 20°C;

r) 273°C.

14)Yem xapakTepu3yeTcs IpOIecC BOCCTAHOBIICHHUS HJIEMEHTA B OKHCINTEIIbHO-BOCCTAHOBHTEIIEHOM peakIin?

Ortsert: [Iponecc BOCCTaHOBICHHUS - 3TO MPOIECC IPUHATHS SIEKTPOHOB, IPH KOTOPOM CTEIICHb OKUCIICHHUS JIEMEHTa OHIKACTCH.
15)Kakoii U3 nepeyrcaeHHbIX HUKE aTOMOB UMEET HauOOIbLINHA paguyc:

a) H;

0) K;*

B) Li;

r) F.

16)ITponomxuTte (HOPMYITMPOBKY 3aKOHA ABOTanpo: «B paBHEIX 00BEMax JIFOOBIX T'a30B, B3ATHIX IIPH OJMHAKOBOH TEMIIEpaType U
JIABIICHUM. ..»

OTBeT: COAEPKUTCS ONUHAKOBOE YHCIIO MOJIEKYIL.

17)HaunGonp1ee 4icio aTOMHBIXOpOUTANICH COICPIKUTCS Ha:

a) p — MOIypOBHE;

0) s — moaypOBHE;

B) f — moaypoBHe; *

r) d — moxypoBHe.

18)Kakue coeqrHeHVsI B XUMUH HA3bIBAIOT OKCAIAMU?

OtBeT: OKCHIBI — 3TO COETUHEHHUS, COJEPIKaIIe B COCTABE XUMUIECKUH JIEMEHT U KUCIIOPOJ.

19)B xakux coeJUHEHUAX XJIOP MOXKET MPOSABIATH TOJIBKO OKUCIUTENBHbIE CBOICTBA:

a) NaClO4; *

6) KCIO3;

B) CI20;

r) HCIL.

20) UTo mpoucXoauT ¢ TEIUIOTOH B AHIOTEPMUYECKOM peakuuu?

Otger: TemoTa B X0/1€¢ XUMHUUECKOH PEaKLMH MOTIOMIAETCS.

21)PacTBOpUMOCTB — 3TO MaKCUMallbHasi Macca BEILECTBA, KOTOPYIO MOXKHO PacTBOPUTH IIPU AaHHON TeMIepaType B:
a) 100 r pactBopa;

6) 100 r pacTBopurens;*

B) 1 T pacTBOpa;

r) 100 M pacTBOpa.

22)[1epeuncinTh YCIOBUS, OTHOCSIINECS K CTAHAAPTHBIM YCIOBHSM B TEPMOJIMHAMUKE.

Ortsert: Temmeparypa 25°C(298K , nasnenue 1 atm. (101,3 kIla; 760 Mm.pT.CT.).




23) [pu drexTposn3e Kakoro BOJHOTO pacTBOpa Ha KaToje OyAeT BBLACISTHCS TONBKO BOAOpoa?

a) CuSO4;

6) SnCl2;

B) K2S;*

r) ZnBr2.

24)Ha 4to pacxoIyeTcsi SHEPrisi aKTHBAIIMU MOJICKYJIaMH, BCTYMAOIIMMHI B XUMHYIECKYIO PEaKIHUIO [0 TeOpHH AppeHnyca?
Ortset: Ha mpeosonenne OTTaIKUBaHUS IEKTPOHHBIX 000JI0YEK MOJIEKYI, Ha pa3phbIB CTAPhIX XMMHUUECKHUX CBI3eH, 00pa3oBaHM
aKTHBUPOBAHHOT'O KOMILIEKCA U 00pa30BaHHE HOBBIX XUMUYECKUX CBA3EH.

25) ITlpu aHOIHO# 3amIMTE METallIa OT KOPPO3HH, 3aLIMIIAEMbIH METaJUT TIOKPHIBAIOT:

a) MEHee XUMHIYECKH aKTUBHBIM METaJlIIOM;

0) MeTaIoM, SJEKTPOTHBIN MOTEHIHA KOTOPOTO HIKE;*

B) METAJUUIOM, JIEKTPOAHBIH MOTEHIHAT KOTOPOTo OOJIbIIE;

T') METaJUIOM, KOTOPBI CTOUT B PsAY HANIPSDKEHHS IOCIIE BOJOPO/IA.

26)Kakwue peakiiu Ha3bIBAIOTCSl OOpaTHMbBIMU?

OtBet: OOpaTHUMBbIE 3TO TAKKE PEAKIIUH, IPOAYKTHI KOTOPBIX, B3aHMOJCHCTBYS MEX Iy CO00H, 00pa3yroT HCXOAHBIE BEIIECTBA,
MPOTEKAIOT KakK B IPSMOM, TaK U B 0OpaTHOM HaIPaBJICHUH.

27) B ranpBaHmueckoM dneMeHTe Sxoou-Jlannams:

a) MeJlb SABJISCTCS aHO/IOM;

0) LMHK SIBIISIETCS KaTOJIOM;

B) DJICKTPOHBI ITEPEXOJIAT OT LUHKA K MeIH; ™

T') MeIb PACTBOPSAETCS B Ipoliecce padoTHI.

28) Uro BBIpa)kaeT MOJIIPHAs KOHIEHTpAIHs pacTBopa’?
Ortset: KonuyecTBo MoJiel paCTBOPEHHOI'0 BEILIECTBA B OJJHOM JIMTPE PACTBOPA.
29) OTMeThTE ypaBHEHHE pEeaklMM, B Pe3yJbTaTe KOTOPOH CTENEHb OKUCIEHUS aTOMOB XJiopa nosblimaercs ¢ 0 xo +7:

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

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

B) C12 + 8H20 = 2CI04- + 16H+;*

r) 2HC1 + H20 = CI120 + 4H+.

30)Kak BnusieT 1aBieHUE HA pACTBOPUMOCTH ra30B B )KUAKOCTSIX?
Otgert: [Ipu yBenHMUeHHH AaBJICHUS PACTBOPUMOCTh ra30B BO3PACTaeT.

TuroBeIe BOIPOCH! K ITOATOTOBKE 3aIUTHI JIADOPATOPHBIX PadOT MO TUCIUIIINHE

1. OCHOBHBIE 3aKOHBI XMMHUHU. 3aKOH COXPaHEHHs MacChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOTaJpo U €ro
cleACTBHs. 3aKOH 9KBUBaNEeHTOB. OIpeeneHre 3KBUBAICHTHBIX MacC MPOCTBIX M CIOKHBIX BEIIECTB.

2. Teopun crpoerns atoma Pesepdopra u bopa. CocraB aroma. OTHOCHTENBHAS aTOMHAsE Macca 3JIEMEHTa.

3. KBanTOBBIE YMCHA.

4. Pacnipenienenne 31MeKTPOHOB MO SHEPreTUYECKUM YPOBHAM M noaypoBHaM. [Ipunmun Ilaymu. Ipasuno Xynaa. IIpaBuno
Kneukosckoro.

5. INonsatue 06 s-, p- ,d- ,f- smemenTax. XapakTep COeAMHEHUH UMH 00pa3yeMBIX.

6. [epuonuueckuii 3akoH. CTpyKTypa Nmeproaudeckoi cucremsbl. [loHATHE O Tpynnax, HOATrPYNNax U MeprHoaax.

Hepnonﬂqecxoe HU3MEHEHUE CBOMCTB XUMHYECKHUX 3JIECMEHTOB B T'pyniax v rnepuoaax: 3apsaq saapa; paanyc atoMa,; SHEprusa
HOHU3ANU; DHEPTHUA CPOJACTBA K DJICKTPOHY; JICKTPOOTPHUIATEIIbHOCTE,; OKUCIUTCIBHO-BOCCTAHOBUTCIIBHBIC CBOMCTBA.

7. IlonsaTue o BHyTpeHHel 3Hepruu cucreMsl. IlepBblii 3akoH TepMoauHaMuku. Ero npuMeHeHue A U30XOPHBIX U
U300apHBIX MPOIIECCOB.

8. [Nonstne 06 sHTanemuH. 3akoH ['ecca u ero ciaencteus. [loHATHE O TemoTax 0Opa3oBaHMS CIIOXKHBIX BemlecTB. Pacuer
W3MEHCHHMS SHTAIBIINY IPU XUMHUUCCKUX PEAKIIHAX.

9. [onsaTue 06 sHTponMu. Bropoii u Tpetuit 3akoHbl TepMoauHaMUKH. CTaHIapTHas SHTPOIUS BewlecTBa. Pacuer
U3MEHEHHUS SHTPOIIMU CUCTEMBI.

10. INonsaTne 06 m300apHO - H30TepMUYECKOM TMoTeHIaize. OCHOBHOE ypaBHEHHE TEPMOAWHAMHUKH. Y CIIOBHS BO3MOKHOCTH
npoTekaHus npouecca. Pacuer nsmenenus cBoboHoM sneprun [ nboca.

1. Xumudeckas: kuHeTuka. CKOPOCTh XMMUYECKOH peaki[Mi B TOMOT€HHOH M TeTepOreHHoi cucteMax. 3aBUCHUMOCTb
CKOPOCTH XMMHYECKOH PEaKIMK OT KOHIEHTPAH. DU3MIECKHI CMBICT KOHCTAHTBI CKOPOCTH XHMHYECKOH PeaKIvy.

12. Bnusaue TemmepaTypsl Ha CKOpOCTh XUMHUUecKoil peakruu. ITpasuno Bant N'odda u TemneparypHsrii koaddurment.
Teopust AppeHuyca. 3aBHCUMOCTb CKOPOCTH XUMHUYECKOH PeaKkIMU OT SHEPIUU aKTUBALUH.

13. Karanus. OcHOBHbIE MONOKEHUS] TEOPUH KaTanu3a. MeXaHu3M FOMOTE€HHOTO M T€TePOreHHOro KaTaiu3a.

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

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

16. OO0mas xapakTepucTuka pacTBOopoB. CIOCOOBI BRIpaKEHHS KOHIICHTPAIUil pacTBOPOB.

17. TepMmonuHaMuKa IPOLECCOB PACTBOPEHUs. BnusHue TeMmmepaTypsl U AaBIE€HHUS HAa paCTBOPUMOCTH BEIECTB.

18. KomnuratuBHble CBOMCTBA MaCalbHBIX pacTBOpoB. 3akoH BauT-T'odda. 3akon Payns u ero cnenctus. CriocoOb
OIpEIENIEHUS] MOJIEKYIISIPHOM MacChl paCTBOPEHHOIO BELLIECTBA.

19. [onsaTue 06 s>nexTponurax. Teopus >MeKTpoaUTHYECKON qucconnanuu. OOMUN NPUHIUT JUCCOIMALITHN. DIEKTPOIUTHL.

OCHOBHBIE NTOJIOKEHHS TEOPHH DIEKTPOIIUTUIECKON Tucconuanuy. JJucconuanust KUCIOT (0JHO- 1 MHOTOOCHOBHBIX), OCHOBaHMI
(OmHO- ¥ MHOTOKHCIIOTHBIX), COJIeH (CpeTHHX, KUCIBIX, OCHOBHBIX).

20. KonnmuraTtuBHbIe CBOHCTBA pacTBOPOB MIEKTPOIHUTOB. M3oToHMueckuit koaddpunuent. Crenens auccormarmu. [lorsTre o
CHJIBHBIX U CIIA0BIX 3JIEKTPOIIUTAX.




21. Cna0bsbie anextponutsl. KoHcranta auccouuanuu. 3akoH pazbasineHus OcTBajibla.

22. CunbHble NMEKTPONUTH. AKTUBHOCTb HOHOB. IIOHATHE O KaXKyleHcsl CTENEeHH AUCCOLMAIN.

23. HonHoe npoussenenue Boasl. Ilokazatens Bogopona. MHAMKATOPEL.

24. VoHHO-00MEHHBIC PEeaKINX B PACTBOpPAx 3JIEKTPOIHTOB. Y CIOBUS HEOOPATUMOCTH MOHHO-OOMECHHBIX PEaKIIHH.

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

26. I'mpponus coneit. O6paruMocTs ruaponusa. Crenens ruaponusa. KoHcranTa runponnsa. YClOBHS YCHICHHS THAPOIIH3A.
T'unponms pa3IMYHBIX THIIOB CONEH.

27. OxucnurtensHo-BoccTaHoBUTeNbHBIE peakuud (OBP). TloHsTHE O CTEeNeHn OKHCICHUS, OKUCIUTENSIX U
BOCCTaHOBHUTEISAX. BaykHelIIne OKUCIUTENHN 1 BOCCTAHOBUTEINH.

28. MeToabl cocTaBlIeHHUs] YPaBHEHUHM OKUCIUTENIBHO-BOCCTAHOBUTENBHBIX peakiuil. OBP B pasnuunbix cpenax. Tunst OBP.
29. Teopust AMEKTPOAHBIX NOTEHIMANOB. YpaBHeHne HepHera. OnpeneneHne CTaHIAPTHBIX ICKTPOAHBIX MOTECHIHAIOB.
YeTpoiicTBO BOAOPOAHOIO IeKTpoaa. P HanpsykeHUi MeTaioB.

30. lanbBaHWYecKe 7EMEHTHI. Y CTPOUCTBO W mpuHIUN padoTel. Pacuer JJIC.

31. DNeKTpoIN3 B paciulaBax M pacTBOpax AMeKTposanToB. [lociienoBaTenbHOCTS MPOIIECCOB MPOTEKAOUINX HA aHOAE U
kaToze. 3akoHsl Papajes. Pacuer 06beMa 1 MacChl BEMIECTB, BBIICIUBIINXCA TPH dNeKTponuse. [IpuMeHeHne anexTponamsa.

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

33. Axxymynstopbl. Kucnorasie. Illenounsie. [IpuHnmmn paboTh.

TunoBble 3a7aHUs 10 JUCLIUIIINHE:

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

2. Pacrincath 5MeKTpOHHYIO KOH(UTYpAIMIO aToMa MapraHia. YKa3aTh BO3MOXKHBIE BaJICHTHOCTH M XMMHUYECKHE CBOMCTBA.
OnucaTh KBAaHTOBBIMH YHCIaMU BaJICHTHBIE 3JIEKTPOHBI aTOMA.

3. Paccunrtath TemoBoi 3pdeKT peakiuu ropeHus aneTHieHa (H.y.)

4. PaccuuraTh, BO CKOJIBKO pa3 M3MEHUTHCS CKOPOCTh XMMHUYECKOM peakiuy , eciid yBeIUUuTh Temmeparypy c¢ 50 go 80
rpagycoB 1o Llenbcuto, TemuepaTypHblil K03 GHUIMEHT 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

HaNMCcaTh BBIPAKEHUE U1l KOHCTAHThl PABHOBECHUS JTaHHOHN pEaKIMH.

6. Paccuntars MomsapHyro koHumeHTpamuio 200 r 20% pactBopa xyopuaa kamsrus ([1=1,015 r/mm).
7. Ha ckonbko MOHM3HUTHCS NaBieHUe mapa Haj pactBopoM mpu 25 °C, cogepkammM 15 1 rmoko3sl B 150 r Boasl. Jasnenue
Hapa HaJl YUCTHIM pacTBOpHTENeM(IIpH TOI ke TeMneparype) paBHo 26 klla.
8. Hanmcats peaknuu ruaponmsa coneir K2CO3, NaCl, MnSO3, FeSO4 ykazats pH B kaxkIoM cilydae THIPOJIN3a.
9. YPOBHATE METOJOM JIEKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2S0O4 = Na2S0O4 + MnSO4 + K2S04 + H20
10. Paccunrate 3JIC ranbBaHUYECKOIO 3JEMEHTA, COCTOSILEr0 U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpaLUU B

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

NnnuBuayansHbIe 3aaHUS:

"OcHoBHBIE 3aKOHBI XUMUH. CTpoeHne aToMa. XUMHYECKasi CBSI3b"
"DHepreTrka XUMHYECKHUX MpeBpalieHnii"

"KuneTtrka XuMu4ecKkux peakuuil. Xumuueckoe paBHoBecHe"

"CocraB 1 cBOHCTBa pacTBOpOB. Peakmnu norHoro oomena. I'maponus conei”
"OKHCIUTENFHO-BOCCTAHOBUTENbHBIE PEAKIUH. DIEKTPOXUMUS"

6.4. MeToauueckue MaTepHaJibl, ONpeessioniie Npoue1ypbl OlleHHBaHUSA

PerieHne THNOBBIX 3aaHMI, TECTOB, 3alllTa TEOPETHYECKOTO MaTepralla Ha JJabOpaTOPHBIX 3aHATHSAX.
JlabopaTopHast paboTa CUMTAETCS CAAHHOM, IIPH BEIIIOTHEHNH CIEAYIONINX YCIOBHH:CTY/ICHT HA HEll IPHUCYTCTBOBAJ, BBITOIHHI,
3aIIUTUI TEOPETUIECKUH MaTepuan o AaHHoH TeMe. KoHTpombHas paboTa cunTaeTcs BBIIOIHEHHOH, IPH PELICHHH CTyIEHTOM
70% 3amaHuii coaepKaIUXCs B BapHaHTE.

3a4er 1o JUCIUIUIMHE CTaBUTCS IT0 UTOTaM PabOTHI 00yJaromerocs B TEYCHHE CEMECTPa, BEIPAKCHHBIM B BHJIE BHITIOIHCHHUS
KOHTPOJIBHBIX Pa0bOT, pabOThI Ha KOJUIOKBHYMAX, BBIIIOIHEHHUS W 3aI[UTHI JJAOOPATOPHBIX padoT.

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

7.1 PexoMenayemast 1uTepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, oA
JI1.1 |Pocun U. B., Tomuna | OOmas u Heopranndeckas xumusi. COBpeMEHHBIH Kypc: YdeOHoe Mocksa: U3natenbecTBo
JL . nocobue /s 6akanaBpoB IOpaiir, 2016
JI1.2 |I'muaka Hukomait 3agaun U ynpakHeHUs o o0Lel XUuMuH: yaeb. mocodue Mocksa: Unterpai-
JleonngoBuu TIpecc, 2001

7.1.2. JlonojiHuTEIBHAS JIUTEPATYpPa




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI2.1 |BurBunuHa ['anuna O6mas xuMus: 1a00paTOPHBI MPAKTUKYM: AT CTyA. | Kypca, o0yu. Hosocubupck: HI'ABT,
Hukonaesna o cretr. 280700 "TexHnochepHas 6e30macHOCTS" 2012
JI2.2 | SIpocnaBieBa AHHa Xumust: 1a0apOTOPHBIA MPAKTHKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 IlepeyeHb pecypcoB HH(POPMAIIMOHHO-TEIEeKOMMYHUKaIMOHHOM ceTH ""UHTepHeT"
D1 | Koncmekt nekiuii mo obmieil XuMun
32 | O6pa3zosatensHsiit moptan CI'YBT. DnexrponHsii kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIUHBI (MOAY JIsI)
Hasnavenue OobopynoBanue
VYueOHas aAyIUTOPHS quts | AynuropHast gocka; Kommiekt ygeOHoi MebOenn; KoMIIIeKkTsl XUMHYECKOH TOCYIBl U PEaKTHBOB
MIPOBEICHUS TPYIIITOBEIX U | U1 TIPOBEJICHUST XUMHYECKOTO TIPAKTUKyMa; BBITSDKHOH 1kad
WHIWBUIYaJIbHBIX KOHCYIbTAIMHA
YuebHas ayJUTOpHs quist | AynutopHast nocka; Komruiekt yde6HOM Mmebenu; MynsTumenuitHoe o0opymoBaHHE: HPOEKTOP
MIPOBECHUS 3aHATHA | (CTalMOHAPHBIN), SKpaH (cranuoHapHslii), [IK (mepenocHoit)

JICKIIMOHHOI'O THUIIa

Kab6uner

XUMHH - ydeOHas | AyauropHas nocka; KommekT ydeOHOH Mebenn; KOMIIeKTl XMMHUECKOil MOCYAbl U PeaKTHBOB

aymuTopUst I TPOBEAEHHS | IS MPOBEACHUS XMMUUECKOTO MPaKTHKyMa; BeITsokHOIM mikad

1a00PaTOPHBIX 3aHATHIH

[Tomemenue i | Kommnekr  ydeOno#t wmebenmm; I[IK — 10 mT., mnomkirodeHHBIX K cetd "HHTepHer" w
CaMOCTOSITETLHON paboThI | oOecreunBaOMUX ~ JAOCTYIl B OJJEKTPOHHYI0  HH()OPMAIIMOHHO-00pa30BaTeNbHYI0 — Cpeay
00yJaronuxcs YHuBepcurera.




