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Dopma o0yaeHHs O4YHasA
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B TOM YHCIIE: 3auer 2
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(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Htoro
Henens 192/6
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Jlexun 18 |18 [18 |18
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WHas koHTaKTHas 2 2 2 2
pabota
Uroro ayn. 36 (36 |36 (36
KonrakrtHast padora |38 |38 (38 (38
Cam. pabora 70 |70 |70 |70
HUrtoro 108 [ 108 | 108 | 108
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10.01.2018 r. Ne 21)

COCTABJIEHA HA OCHOBAHUH Y4e0HOr0 IJIaHA 00Pa30BaTEIbHOMH NPOrPAMMBI:

26.03.01 Hampapnenne mOATOTOBKY " YIIpaBIeHHUE BOAHBIM TPAHCIIOPTOM U THAPOTrpaduueckoe oOecedeHne cyjoXoacTna”
IIpoduis "YpasneHue BOJHBIMU U MyJIbTUMOAANBHBIMH TIEPEBO3KAMU"
rojJ Havaja noArotosku 2024

Pa6ouyro nporpammy cocTaBuJi(u):
cmapuwiuii npenooasamens , Moxposuyxkas Hamanes Braoumuposua
Pabouas mporpamma o00peHa Ha 3acelaHuM Kadenpsl

3aBenyromuii kapenpoit Bukynos CtanuciaB BukropoBud



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Ienpro QUCIUIUIMHEI ABIsIETCS oOecneueHne 6a30BOro ypoBHS 3HAHUHM W YMEHHH, HEOOXOAUMBIX IS oOecTieueHus
CHOCOOHOCTH UCIOIb30BaTh OCHOBHBIE 3aKOHBI XUMHU B IPO(eCCHOHATBHON A TeTbHOCTH

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

MarepuanoseaeHue. TexHOIOrUsI KOHCTPYKIMOHHBIX MaTEPUAIIOB

222

dusuka

223

MeTpOJ'IOFI/Iﬂ, CTaHaapTHU3alius 1 CepTI/I(i)I/IKaLH/IH

224

COHpOTI/IBJ'IeHI/Ie MaTcpuajoB

225

TeOpCTI/I‘IeCKaSI MCXaHHUKa

226

TeopeTuyecKre OCHOBBI MEKTPOTEXHUKU

227

I'unpomexanuka

22.8

Jletanu MaluH U OCHOBBI KOHCTPYHPOBaHUS

229

OO1mast >IeKTPOTEXHNKA U JNEKTPOHHKA

2.2.10

TGOpI/Iﬂ MCXaHU3MOB MallllUH

22.11

Texuuueckas TCPMOJAMHAMHKa 1 TCIJIonepeaadya

2.2.12

Cy,[lOBbIe BCIIOMOT'aTCJIbHBIC MCXaHNU3MbI, CUCTCMbI U 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 XOJIOAUJIbHBIC YCTAHOBKHA U CUCTEMbI KOHAUITMOHHUPOBAHWA BO3AyXa

2.2.19

TexHOTOrUs TEXHUYECKOT0 00CITy)KUBAHUS U PEMOHTA CY/I0B

2.2.20

(OCHOBBI aBTOMATHUKHU 1 TCOpUH YIPABICHUA TEXHUYCCKUMU CUCTEMaMU

2.2.21

[IpennunnomHuas npakTuka

3. KOMIIETEHIIMA OBYYAIOIETI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUIT/INHBI

(MOJYJIS)

YK-1: Cnocoden OCYHIECTBJIATH IOUCK, RpI/lTl/I‘{eCKI/lﬁ AHAJIU3 U CHHTE3 m{(l)opMamm, NPUMEHATH CHCTEMHBIH MOAXO0/ AJIs
pelieHus MOCTABJICHHBIX 3a1a4

VYK-1.1: OcymecTBisieT IOUCK, cOOp U 00paboTKy HH(MDOPMAIIHY /ISl PEIISHHS TOCTABIEH-HBIX 3a7a4

VYK-1.2: IIpoBoaut kputHyeckuil aHamu3 HHGOpPMAILIUH, TOTYyIeHHOH U3 Pa3-HbIX HCTOUHHKOB

VYK-1.3: TIpuMeHsIeT CUCTEeMHBIN TOAXO TS pe-IIeHHs MOCTaBICHHBIX 33129

OIIK-3: Cnoco0eH HCnoJIb30BATh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX NUCIMILINH B NPodeccHOHAIbHOM
AesITeJIbHOCTH

OIIK-3.1: BnageeT 0CHOBHBIMH 3aKOHA-MHU C€CTCCTBCHHOHAYYHBIX IUCHUIUINH, CBA3aHHBIMU C HpO(beCCHOHaJ'IBHOfI JACA-TCIbHOCTBIO

OIIK-3.2: YMeeT IpUMEHATh OCHOBHBIC 3aKOHBI €CTECTBCHHOHAYYHBIX JUCIUILINH, CBSI3aHHBIC B TPOGeCCHOHATBHON
JeSATeIbHOCTU

OIIK-3.3: Mcnonb3yeT B npodeccuo-HaabHON NesSTeIbHOCTH OCHOBHBIE 3aKO-Hbl €CTECTBEHHOHAYYHbIX TUCLUTUIAH




B pe3yabTaTe ocBOeHHS THCHUTIIHHBI 00yJAIOIHIiCS T0JIKEeH

31

3HaTh:

3.1.1

OCHOBHBIE 3aKOHBI OPraHMYECKOH 1 HEOPraHUUECKOI XUMUU; KITACCU(PUKAIMIO U CBOHCTBA XUMHYECKUX IEMEHTOB,
BEIIECTB M COCMHEHHH, X Ha3HAYCHHE U 00J1aCTH IPUMEHEHHSI.

3.2

YMmernb:

3.2.1

Hcnonbs30BaTh OCHOBHBIE SJIEMCHTAPHBIC METOAbI XUMHUYCCKOI'O UCCIICIOBAHUA BCUICCTB U COCIMHEHUM.

3.3

Buaagern:

33.1

CrnocoOHOCTBIO BRITIOTHEHHSI OCHOBHBIX XHMHYECKHX JJAOOPaTOPHBIX OTIEPaIIHii.

4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJISA)

Bup HaunmeHnoBaHue pa3iesioB U TeM /BU 3aHATHS/ Cemectp | Uacos | Jlureparypa | IlpIlo
3aHATHUS / Kypc AroT
Pazpnen | Paspen 1. O6mas xumus
Jlex Crpoenue aroma /JIex/ 2 1 JI1.1 0
€)!
Jlex Iepnoandeckas cucrema. [leprnoandeckuii 3axoH /JIex/ 2 1 J1.1 0
31
Jlex Xumudeckast cBsi3b /JIex/ 2 1 J1.1 0
€)!
Jla6 Crpoenne aroma /J1a6/ 2 2 JI.1J11.2 0
21032
Cp WnauBunyansHoe 3ananue Nel /Cp/ 2 10 0
Jlex OHepreTuka XUMHUYECKUX peakuuil /JIex/ 2 2 J1.1 0
31
Jla6 DHepreTuka XUMUIECKHUX peakiuii /J1a6/ 2 2 JI.1J11.2 0
32
Cp WnnusunyansHoe 3agaane Ne2 /Cp/ 2 10 0
Jlex CKOpOCTh XUMHUYECKHX peaknuit /JIex/ 2 1 JI1.1 0
31
Jlex Xumnueckoe paBHoBecue /Jlex/ 2 1 JI1.1 0
31
Jla6 CKOpOCTh XUMHUYECKHX peakmuii /J1ad/ 2 2 JI1.1 0
JI1.2J12.2
32
Jlab Xumnueckoe paBHoBecue /J1ad/ 2 2 JI1.2J12.2 0
32
Cp WNnauBuayansHoe 3amanue Ne3 /Cp/ 2 10 0
Cp ITonroToBka k tabopatopHbIM padotam /Cp/ 2 10 0
Jlex CriocoObI BEIpaXkeHHsI cocTaBa pacTBOpoB /JIek/ 2 1 JI.1J11.2 0
32
Jlex CaoticTBa pacTBOpoB /JIex/ 2 2 J1.1J11.2 0
32
Jlex Honoobmennsie peakuun /Jlex/ 2 1 0
31
Jla6 HonooOMmeHHbIe peakiun /J1ad/ 2 2 JI1.2J12.2 0
Jlex Tunponus coneit /Jlex/ 2 0
JIa0 Tunponus cosneii /J1a6/ 2 2 JI1.2J12.2 0
32
Cp WuauBunyansaoe 3amanue Ned /Cp/ 2 10 0
Jlex OKHUCIUTENTFHO-BOCCTAHOBHUTENBHBIC peakiun /JIex/ 2 2 0
€)!
Jlab OKUCIUTENHFHO-BOCCTAHOBUTENbHBIE peakiyu /J1ab/ 2 2 JI1.1 0
J11.2J12.2
32
Jlex DNEeKTPOXUUIECKHE CUCTEMBI /JIex/ 2 3 0
31




JIa6 TanbBannyeckuii anemenrt /J1abd/ 2 2 JI1.1
JI1.2J12.1
22
J1a6 DNEeKTPOJIH3 PacTBOPOB U paciiaBoB /J1abd/ 2 2 JI1.1
JI1.2J12.1
22
Cp WuauBuayansHoe 3amanue NeS /Cp/ 2 10
Cp ITonroroBka Kk 1abopatopHbiM pabotam /Cp/ 2 10
HKP 2 /UKP/ 2 2 JI1.1J11.2
31
Jlex OCHOBHBIC TIOHATHS U 3aKOHBI XUMUH /JIex/ 2 1 JI1.1

5. COAEPKAHME AVNCLHUILINHGBI (MOAYJIST)

Paznien "O6mas xumus"

Jlexnms "OcHOBHBIE 3aKOHEI XUMHH"

OCHOBHBIE 11T U 3a/1a49H AUCIIUILTHHBI, €€ CTPYKTYpa U CBsI3b C AUCIUILUTHHAMU B OOIIECH CHCTEME MOATOTOBKY CIIEIIHATNCTA.
®dyHIaMeHTAIBHBIE 3aKOHOMEPHOCTH XUMHH KaK TEOPETUIESCKON OCHOBBI HOBBIX HAYKOSMKHUX TEXHOJIOTHH. OCHOBHBIC
cTexHuoMeTpuyeckre 3akoHbl. OCHOBHBIE HAMTPABJICHUST TEXHUIECKOTO MPOTpecca B OTPACIH.

Jlexuus "Crpoenue Bemiecta”
Crpoenune atoma. KBanToBble uncia. PacripeseneHue 31eKTpOHOB 10 YPOBHAM U IOIYPOBHSIM. BiiusiHre CBOMCTB XMMHUYECKOTO
JJIEMEHTa B 3aBUCUMOCTH OT €r0 IEKTPOHHON KOH(PUTYpaLny.

Jlexuus "Ilepuonuyeckuii 3axkon [[.11.Menneneena".
CrtpykTypa nepuoanieckoi cuctemsl. [lepuoIn4HOCTh N3MEHEHHS CBOMCTB XMMHUYECKUX JIEMEHTOB U UX COCIUHEHHH.

Jlexmus " Xumuueckas cBS3b".

OcHoBHbIE CBOWCTBA XUMHUUECKO# cBsi3u. KoBaneHTHas xumuyeckas cBsi3b. [lonsprocTs cBsa3u. Haceiimaemocts. HampasneHHOCTS.
Honnas cessb. Kpucramnsl. Merannuueckas ca3b. BonopoaHnas cBsa3b. Ban-nep-BaanbscoBo B3aMMOAEHCTBUE MONEKyI. BiausHue
THIIA XUMUYECKOW CBSI3U Ha (PU3UKO-XUMHUYECKHE CBOWCTBA BEIIECTB.

Jlexuus "Xumnueckas TepMoAMHAMHUKA"

DHepreTuka XUMUYECKHUX IporeccoB. [[oHsATHE TepMOAMHAMUUECKON crcTeMbl. Buapl cucteM. TepMoaguHaMUUECKUE apaMeTphl
cucrembl. Kimaccngukanus tepMoJuHaMIYECKHX IponeccoB. BHyTpeHHsst sneprus u sHTanbmus. Temnnosblie 3G QexTsl 1 ux
HCTIONI30BaHNE B XUMUIECKOH TEXHOJIOTHU. DHTponHs. DHeprus [ mo6ca. OcHOBHBIE 3aKOHBI TEPMOIHHAMHIKH.

Jlexmus "Xumuueckas KMHeTHKaA"

CKOpOCTh XUMUYECKHUX peakiuii CKOPOCTh XUMHUYECKHUX PEakIuii B TOMO- U TETEPOTCHHBIX cucTeMax. PakTopsl, BIHUAIOMINE Ha
ckopocTh peakuuid. Teopust Appennyca. Karanuzaropsl. ['OMOreHHbIN M reTepOreHHbIN KaTanu3. 3aKOH AEUCTBYIOIINX MaccC JUIs
HeoOpaTuMbIx peakuuid. [IpaBuna Bant-I'odda. Xumuueckoe u hazoBoe paBHOBECHE

IMonsaTHE 00 0OPaTUMBIX M HEOOPATUMBIX PEAKIMAX. XUMUYECKOE paBHOBECHE. 3aKOH IEHCTBYIOINX Mace U 00paTUMBIX
peaxuuii. @akTopsl, BAUAOIME HA XUMUdeckoe paBHoBecue. [Ipunnun Jle [llatense.

Jlexuus "PacTBOph! 1 X cBolicTea"

Kiaccnguxanus pactopoB. CriocoOB! BEIpakeHHS KOHIIGHTPALUH PacTBOpa. PACTBOPHI HEATICKTPOIIUTOB M UX KOJUTUTaTHBHBIC
cBolicTBa. 3akoH pa3bdasienus OctBaybaa. Teopus AMEKTPONIUTHUECKON auccoruanui. CTeneHb 1 KOHCTaHTa TUCCOIHAIINH.
CnaOble U cuiIbHBIE IEKTPOIUTHI. CBOMCTBA PACTBOPOB AIEKTPOIUTOB.

Jlexmus "MonHO-00MeHHbBIe peakiuu. [ unponns comneit”
HonHoe npousseneHne Boabl. Bogopoauslii nokasarens. MuankaTopsl. OCHOBHBIE TUIIBI THApoIH3a coneil. Onpenenenue pH B
kaxjoM turne. CreneHb rugponnsa. GakTopsl, BIUAIOIUE Ha NPOLECC THAPONIU3a.

Jlexmms "OkucIATENFHO-BOCCTaHOBHTENBHBIE peakiun (OBP)".

OCHOBHBIE TIOHSTHUS AaHHBIX peakiuii. CTeneHs okucneHus. OKUCINTENbHO-BOCCTAHOBUTENILHBIE CBOMCTBA 3JIEMEHTOB U UX
coenunenuii. [IpaBuito anexkTpoHHoro 6ananca. YpasuuBanus OBP MeTomamMu 2JIeKTPOHHOTO U HOHHO-3JIEKTPOHHOTO OaaHca.
Pasnosunnoctr OBP. Baxknelme oOKUCIUTENIHN U BOCCTAHOBATEIN. OKHUCIUTEIBHO-BOCCTAHOBUTENBHAS IBOHCTBEHHOCTh
XUMHYECKHX AJIIEMEHTOB.

Jlexnus "OcHOBBI 251€KTPOXUMHUN"

IlonsTHE MEKTPOXUMHUECKON CUCTEMBL. Bubl cucTeM. DNEKTPOAHbIM NOTEHIMA METalUIa. DIEKTPOXUMUIECKUN psif
HanpspkeHuil. CBoiicTBa psiia aKTUBHOCTH. XUMHUYECKUE UCTOYHHUKH DIIEKTPUUECKOro ToKa. I'anbBaHnuecKuil anemenT. [IpuHuun
pa6otsl. Pacyer DJIC. DnexTponu3 BOAHBIX pACTBOPOB U €ro 3aKkoHOMepHOCTH. Kopposus MeTannos. 3amuTa METauIoB OT
Koppo3un. AKKyMyasTopsl. Bumer. [Ipuammm paboTs!.




6. POHJI OIEHOYHBIX CPEJICTB

6.1. ITepeueHb BHI0OB OLICHOYHBIX CPEACTB

BrimosHeHbIE U 3alUIIICHHBIE Ta00paTOpHBIE PA0OTHI
BBINONHEHHbIE M 3a4TEHHBIE KOHTPOJIbHBIE PA0OTHI
3ayer 1o AUCLUIIINHE

6.2. Tembl NHCBMEHHBIX padoT

He mpeycMOTpeHBI yaeOHBIM TUTAHOM.

6.3. KoHTpoJIbHBIC BONIPOCHI M 32/IaHUSA

DOC g komnerennun YK-1.1

1)Haubomnsiee yucno momuexyn (t=25°C, p=101kIla)cogepxuTcs B HOpLUUU:
a) a30Ta XUMUYECKUM KOJIMYECTBOM 3MOJIb;
0) yraekucioro raza maccoii 440r;
B) BOJIbI 00BEMOM 36 cM3;
r) 030Ha 00beMoM 400 am3.*
2)Kakoe KoJIM4ecTBO BEIECTBA COOTBETCTBYIOT 1 MOm0?
OTBeT: KOJIIMYECTBO BEIIECTBA, KOTOPOE COAEPKUT CTOIBKO ATOMOB, MOJIEKYJI, HOHOB MM JIPYTUX CTPYKTYPHBIX €AWHHII, CKOIBKO
conepxurcs B 12r yrinepona 12C.
3) BribepuTte npaBunsHoe yrBepkaeHue. IIpi 0TMHAKOBBIX YCIOBHSX B MOPLMAX KUCIOPOJA U 030HA PABHOTO 00beMa COAEPIKUTCS:
a) OJJMTHAKOBOE YHCIIO aTOMOB;
0) OIMHAKOBOE YHCIIO MOJIEKYIT;*
B) OJJMTHAKOBas Macca;
T) OJJMHAKOBOE YHCIIO IEKTPOHOB.
4)IMocTostaHas ABoranpo paBHa NA =6,02-10"23 . UTo moka3sIBaeT 3T0 IHCIO?
OTBeT: KOIMUECTBO aTOMOB, MOJICKYII, HOHOB MM APYTHX CTPYKTYPHBIX €UHUI] B OJHOM MOJIE BEIECTBA.
5)2nexTpoHeHTpaIbHBIA aTOM a30Ta coaepkut 7p u 7e. Mon N-3 conepkut:
a) Tp u 7e;
6) 10p u 7e;
B) 7p u 10¢e; *
) 4p u 10e.
6)Kaxue ycioBus B XUMHHU OTHOCATCS K HOPMaJIbHBIM YCIOBHSM (H.Y.)?
Ortsert: Temneparypa 0°C unu 273K, naBnenue 1 armocdepa mnu 101,3 xI1a nnm 760 MM.pT.CT., KOHLIEHTpALMS BelecTBa | MOJIB/I.
7)2neKkTpoHeUTpaNbHBINA aToM Kanbius coaepkuT 20p u 20e. Mon Ca2+ copepkur:
a) 20p u 20e;
6) 18p u 20e;
B) 20p u 18e;*
) 20p 1 22e.
8)Kakoe BemecTBO B XUMHH Ha3BIBAIOT IIPOCTHIM?
OTBeT: BEmECTBO, COCTOSAIIEE U3 OAHOTO TUIIA ATOMOB.
9)YKaxuTe NMEKTPOHHYIO KOH(UTYPALMIO aTOMa 3JI€MEHTa C IPOTOHHBIM YHCIIOM 15:
a) 1s2 2s2 2p6 3s2;
6) 1s2 2s2 2p6 3s2 3pl;
B) 152 2s2 2p6 3s2 3p2;
T) 1522522p63s23p3*
10)B uem mposiBisieTCs TBOHCTBEHHAS TPUPOIA HIIEKTPOHA e- ?
OTBeT: AMEeKTPOH 00/1a1aeT KaKk CBOMCTBAMH JAaCTHI[BI — IMEET Maccy, 3apsil, TaK ¥ BOJIHOBBIMH CBONCTBaMHU — JUIMHA BOJIHBIL,
CIOCOOHOCTD K JU(paKiny U UHTepdepeHIIN.
11)OxHOOCHOBHBIM KHCIIOTaM OTBEYAIOT BCE KMCIOTHBIE OCTATKH:
a) CH3COO-, SO42-, S2-;
6) NO3-, NO2-, CH3COO-;*
B) NO2-, SO32-, NO3-;
r) CH3COO-, PO43-, Cl-.
12)Kakne GpyHKIMH B TEPMOANHAMHUKE, XapaKTEPU3YIOT COCTOSTHIE U CBOMCTBA CUCTEMBI.
OtBeT: BHyTpeHHsIs1 SHEprys, SHTANbINA, SHTPOMHUS, SHeprus I nudoca.
13)Vkaxute ypaBHECHHE PEaKINH,B pe3yabTaTe KOTOPOIl CTENIEHb OKMUCIICHNS aTOMOB a30Ta IMoHmxkaercs ¢ 0 1o-2:
a)N2 + 4H20 = N2H4 + 40H-;*
6)N2 + 4H20 = 2NH20H + 20H-;
B)N2 + 6H+ = 2NH3;
r)N2 + 8H+ = 2NH4+.
14)Urto xapakTepu3upyeT MOHATHE IEKTPOOTPULIATETIBHOCTH?
OTBeT: 3TO CIIOCOOHOCTB aTOMAa B COCTMHEHUSIX IIPUTATHBATh K CE0E JICKTPOHBI.
15) Peakrun, naympe ¢ BBIICIECHHEM TEIIOTH HA3BIBAIOTCS:
a) SHIOTEPMUIECKUMHU;
0) KaTaIMTUYCCKUMH;




B) 9K30TEPMUIECKUMH; ¥

T') HEOOpaTUMBIMHU.

16)Yto xapakTepu3yeT QyHKIN Ha3bIBaeMast SHTPOIHEH?

OTBeT: SHTPONUS XapaKTePH3yeT MepPy HEYIOPSTOUCHHOCTH COCTOSIHUSL CHCTEMBI.

17) ponece, uaymuii npu NOCTOSHHOM 00beMe, Ha3bIBAETCSI:

a) U300apHBIif;

0) N30TepMUIECKHIA;

B) ainabaTHbIN;

T') H30XOPHBIH. *

18)[1pn KakoM yCIIOBUH B XHMMHUYECKOM KHHETHKE HACTYIIaeT paBHOBeCHE?

Ortsert: [Ipu ycnoBum, 9T0 CKOPOCTH MPSIMOY PEaKIUU paBHA CKOPOCTU OOPAaTHOH pPeakIHy M IMPOU3BEICHNEC KOHIICHTPAIHH
UCXOJIHBIX BEIECTB PaBHbI IPOU3BEICHHUIO KOHIIEHTpaLUil MPOIYKTOB PEaKIHH.
19)¥YBenu4uth BBIXOJ IPOIYKTOB 00paTimoit peakimu N2(r)+3H2(r)=2NH3(r) +Q mMoxHO:
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, HAXOAAIIYIOCS B COCTOSIHUM XMMUYECKOTO PABHOBECHS OKa3aTh BHEIIHEE BO3JEUCTBUE B BUE U3MEHEHUS
TEeMIEPAaTypBbl, IaBICHHs MIIN KOHIICHTPALMU, PABHOBECUE CMECTUTLCS B CTOPOHY TOH pEaKIMH, KOTOpast OCIabHUT IPONU3BEJCHHOE
BO3/ICHCTBUE.

21) Boanble pacTBOPHI AIEKTPOIUTOB IIPOBOAAT IMEKTPUUCCKUIN TOK 32 CUET:

a)TOJIBKO JIIEKTPOHOB;

0)KaTHOHOB U JICKTPOHOB;

B)aHHOHOB H 3JIEKTPOHOB;

T')KaTHOHOB ¥ aHWOHOB.*

22)Kakue cUCTeMbl B XMMHH HA3bIBAIOT I'€TEPOTCHHBIMU?

OtBeT: CHCTEMBI, COCTOSIIIE M3 BEIIECTB B PA3HBIX arpeTaTHBIX COCTOSHIAX ((pazax).
23)Oxpackanakmyca OyJeT CUHEH B:

a)BOJIE;

6)BomHOM pactBope NaCl;

B)BoztHOM pactBope HCI;

r)BogHOM pacTBope KOH.*

24)Kak BiusieT TeMIIepaTypa Ha CKOPOCTh XUMHUYECKOH peakiuu 1o npasuiay Bant-T'odda?
Ortsert: [Ipn moBEIIIeHNH TeMIepaTyphl Ha Kaxzpie 10 rpaxycoB CKOPOCTh y OOIBIIMHCTBA XUMHYECKIX PEAKIIMi BO3PACTET OT 2 10
4 pas.

25) OMHAKOBYIO CTENEHb OKHCIEHHS XKENe30 MPOSBIAET B COETUHEHHAX:

a) FeO u FeCO3;*

6) Fe(OH)3 u FeCl2;

B) Fe203 u Fe(NO3)2;

r) FeO u FePO4.

26)Kakue peakiiii B XAMIH Ha3bIBAIOTCS KATATUTHIECCKUMHU?

OrtgeT: Peakiiun ¢ UCTIONB30BaHUEM KATaIH3aTOPOB, KOTOPBIE MEHSAIOT CKOPOCTh PEaKIMHU, CAaMU IIPHU 3TOM HE PaCcXOIYIOTCS.
27) Xumuueckas CBsA3b B MoJieKyisie Opoma Br2:

a) MOHHas;

0) MeTayTuaecKkas;

B) KOBaJICHTHAsl HeToJIsIpHast; *

T') KOBaJICHTHAsl MOJIAPHAS.

28)B 1yeM 0coOEHHOCTH TOMOT€HHOTO KaTaum3a’?

Ortset: KaTtanusaTop u pearupyrolnue BeIecTBa HaxXoAATcs B OJHOM arperaTHOM COCTOSTHHU.
29) Beibepute onpejeneHne XxapakTepHu3ylolee MpoLecc XUAKOCTHON Tuddy3un:

a) B3alMHOE ITepeMeINBaHAe KOMITOHEHTOB, TIPUBOIAIIECE K BRIPABHUBAHNIO KOHIICHTPALUH; *
0) mpo1tiecc pacTBOPEHHUSI HIIEKTPOIUTOB IO JCHCTBHEM BOJIBI;

B) IpoLieCC MTPUCOETUHEHUS BOJBI K MOJIEKYNIaM, aTOMaM MIIH HOHAM;

T) IPOLECC PACTBOPEHHS AIEKTPOIUTOB MO ACHCTBUEM 3IEKTPUUECKOTO TOKA.

30) Ot gero 3aBUCAT KOJUTUTaTHBHEIE CBOWCTBA PaCTBOPOB?

OTBeT: KOJUIUTaTUBHBIC CBOMCTBA 3aBUCST OT KOHLIEHTPAIH PacTBOPA.

DOChI gua komnerenuun OITK-3.3

1)JIerue ocTanbHBIX MEPEUUCICHHBIX AIEKTPOH TEPSET aTOM:

a) Na;*

6) Mg;

B) Al;

r) Si.

2)UTo0 periiaMeHTHPYET IIPaBIIIO 3IEKTPOHHOTO Oananca?

Ortsgert: 1o mpaBuITy 31€KTPOHHOTO OajlaHCa YHUCIIO HIEKTPOHOB OTJAHHBIX BOCCTAHOBUTEIEM PABHO YHCITY JJICKTPOHOB IIPHHATHIX
OKHCITUTEIIEM.




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

a) IOBBICUTh TEMIIEPATYPY;

0) MCIOTB30BaTh KAaTaIN3aTop;

B) YMCHBIIUTH ABIICHNUE;

T') IOHU3UTH TeMIeparypy.*

4)I1o xaxoMy ITpaBUIY MOYKHO PACCUUTATh CTENIEHb OKUCIIEHUS JIEMEHTA, €CIIM OHA HE MOCTOsHHA?

OtBet: CymMa BCceX CTETIeHeH OKHCIICHNS BCEX aTOMOB B MOJIEKYJIE paBHA HYIIO.

5)K OKHCIUTENFHO-BOCCTAHOBUTEIILHON PEAKIIUN HE OTHOCHUTCS:

a) NaOH+HCI = NaCI+H20;*

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

B) 2KMnO4 = K2MnO4+Mn0O2+02;

r) 2H2+02 =2H20.

6)IlepeuncnuTh HENOCTATKU KUCIOTHBIX aKKyMYIIITOPOB.

OtBeT: HeOOMBIIAS YISNbHAS SHEPTHS, CAMOPA3Ps IIPH XPaHEHUH, HCIOIB30BaHIE TOKCHIHOTOTSDKEJIOT0 MeTaia Ipu
U3TOTOBJIICHUH — CBHHEII, 1 HCIOJIB30BAHHE CEPHON KHUCIOTHL.

7)I1pu noBeItIeHNH Temrepatypsl Ha 20° cKOpocTh peakuuu Bbipocia B 16 pa3. TemnepaTypHblii K03 (GHUIMEHT peakiuy paBeH:
a) 2;

0) 2,5;

B) 3;

r)4.*

8)Kakne MOKPHITHS HCIONB3YIOT TP XUMHYECKOIT 3aIIUTe METAJIOB OT KOPPO3UH?

Ortset: Kpacku, 3Manu, CMOITBI, OKCUIHEIE, (hochaTHBIC, HUTPUIHBIE TIOKPBITHSL.

9)MonspHas KOHIEHTPAIMs YUCIEHHO paBHA XUMHUYECKOMY KOJTHYECTBY PACTBOPEHHOI'O BEILIECTBA (MOJIb) B!

a) 100 r pactBopa;

6) 100 nmM3 pacTBOpHUTEIS;

B) 1 Kr pacTBOpAa;

r) 1 nutpe pactBopa.*

10)Kaxoit mpomecc Ha3bIBa€TCS OCMOCOM?

Otset: OcMoOC - 3TO IpolecC OAHOCTOPOHHEH AN hY3HH MOJIEKYII paCTBOPUTENS depe3 MONTyIPOHUIIAeMyI0 MeMOpaHy B
pacTBOPEHHOE BEILIECTBO.

11)I1pu yBemmueHNH JaBIeHUS B 2 pa3a CKOPOCTh XUMHUeckoi peakun 2H2(r) + O2(r) = 2H20 Bo3pacTer B:

a) 2 pasa;

0) 4 paza;

B) 6 pas;

r) 8 pa3.*

12)Uro BhIpakaeT KOHCTAHTA AIEKTPOIUTHUECKON AUCCOLUAIINN?

Ortgetr: OTHOLICHNE YHCIIA MOJIEKYJT 3JIEKTPOJINTA MTOABEPIHINXCS JUCCOLNALMN K O0IEMY YHCITY PACTBOPEHHBIX MOJICKYJL.
13)I1pr HOpMaNBHBIX YCIOBHAX TEMITEpaTypa ra3a paBHa:

a) 0°C; *

6) 25° C;

B) 20°C;

r) 273°C.

14)Yem xapakTepusyeTcs IPOIecC BOCCTAHOBICHUS IEMEHTAa B OKHCIUTEIbHO-BOCCTAHOBUTEIIFHOM peakuu?

Ortsert: [Iporecc BOCCTaHOBIEHHUS - 3TO NMPOLECC MPUHSITUS AEKTPOHOB, IPU KOTOPOM CTENEHb OKUCIEHUS JIEMEHTa TOHMXKAETCS.
15)Kakoit n3 mepednciieHHBIX HIKE aTOMOB MIMEET HanOOJIBIINIA pagnyc:

a) H;

6) K;*

B) Li;

r)F.

16)[Tponomxkure (hopMyIHpOBKY 3akoHA ABorapo: «B paBHBIX 00bEMax MOOBIX Ia30B, B3ATHIX IPU OAMHAKOBOI TeMIepaType u
JaBICHUH. ..»

OTBeT: COAEPIKUTCS OTMHAKOBOE YHCIIO MOJIEKYIL.

17)HauGomnbIee 9ucino aTOMHBIXOpOUTAIEH COMep KUTCS Ha!

a) p — MOypOBHE;

0) s — IOYpOBHE;

B) f — moxypoBHe; *

r) d — moxypoBHe.

18)Kakue coequHeHNs] B XUMUY Ha3bIBAIOT OKCUIAMU?

OtBeT: OKCHIBI — 5TO COCIMHEHHUS, COIEPIKAIe B COCTABE XUMHUECKHH IEMEHT U KHCIOPO.

19)B xakux COeANHEHUSX XJIOP MOKET IPOSBIIATH TOIBKO OKHCINTEIBHBIE CBOHCTBA!

a) NaClO4; *

6) KCI03;

B) CI20;

r) HCL

20) UTO NpOUCXOTUT C TEIUIOTOW B SHIAOTEPMUYECCKONW pPeaKIuu?

Otser: Tennora B X0/1e XMMUYECKON peaKIMU MOTJIOIIAeTCS.
21)PacTBOPUMOCTB — 3TO MaKCHMaJIbHAS Macca BEIIeCTBa, KOTOPYIO MOXHO PACTBOPUTH IIPH JAHHOI TeMIiepaType B:
a) 100 r pactBopa;




6) 100 r pacTBopurens;*

B) 1 T pacTBOpa;

r) 100 M1 pacTBOpa.

22)IlepedncauTs yCIOBHS, OTHOCAIINECS K CTAHAAPTHBIM YCIOBHSAM B TEPMOIUHAMHUKE.

Ortsert: Temneparypa 25°C(298K , nasnenue 1 at™. (101,3 kIla; 760 Mmm.pT.CT.).

23) IIpu sneKTpoaM3e Kakoro BOJHOTO PacTBOPa Ha KaToJie OyAeT BBIACIATHCS TOJIBKO BOIOPOA?

a) CuSO4;

6) SnCl2;

B) K2S;*

) ZnBr2.

24)Ha 9T0 pacxoAyeTcst JHEPTHs aKTUBALIUH MOJIEKYIaMH, BCTYMAIOIINMH B XUMHUIECKYIO PEaKIUIO 110 Teopuu AppeHuyca?
Ortset: Ha mpeosioneHne OTTaIKUBaHUS AEKTPOHHBIX 000I0UEK MOJIEKY, Ha Pa3phbIB CTAPBIX XUMUYIECKUX CBA3eH, 00pa3oBaHus
aKTUBHPOBAHHOTO KOMILIEKCa U 00pa30BaHIE HOBBIX XUMHUYECKUX CBSI3EH.

25) Ilpu aHOMHOI 3amMTe MeTalIa OT KOPPO3HH, 3AIIAIIAEMbIH METalUT TIOKPHIBAIOT:

a) MEHee XUMHUYECKH aKTHBHBIM METAJIIOM;

0) MeTaJUIOM, BIEKTPOAHBIH TOTEHIIHAI KOTOPOTO HIXKE; *

B) METAJIOM, 3JIEKTPOIHBIA HOTESHIIHAT KOTOPOTO OOJIBIIIE;

T') METaJUIOM, KOTOPBIH CTOUT B PSRy HANPSDKEHHS IOCIIE BOJOPOA.

26)Kakue peakiuy Ha3bIBAIOTCS OOpaTUMbIMU?

Ortser: OOpaTUMBbIE 3TO TaKHE PEAKIINH, IIPOLYKTHI KOTOPBIX, B3aUMOJICHCTBYS MEX/y COOOH, 00pa3yloT HCXOHBIC BELIECTBA,
MPOTEKAOT KaK B IPSMOM, TaK U B 0OpaTHOM HaIIpaBJICHUH.

27) B ranpBaHn4eckoMm snemenTe Skoou-Jlanmoms:

a) MeJIb ABNIAETCS aHOJO0M;

0) IIMHK SIBISICTCS KaTOAOM;

B) DJIEKTPOHBI TIEPEXOST OT IIMHKA K Meau; *

T') Me/Ib PacTBOPSIETCS B Ipoliecce paboThI.

28) Uro BbIpa)kaeT MOJISIpHAs KOHIEHTpAIUsl pacTBopa’?
Ortget: KonmmdecTBo MoJiel paCTBOPEHHOTO BEIIECTBA B OHOM JINTPE PAcTBOpA.
29) OTMeTbTe ypaBHEHHE PEAKIUH, B Pe3ynbTaTe KOTOPOIl CTENEeHb OKUCIECHUS aTOMOB XJIopa moBbimaercst ¢ 0 mo +7:

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

6) C12 + 6H20 = 2Cl0O3- + 12H+;

B) CI12 + 8H20 = 2CIO4- + 16H+;*

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

30)Kak BiusieT JaBiIeHHE HAa pACTBOPUMOCTD T'a30B B KHUAKOCTSX?
Ortser: Ilpu yBenuueHNH AaBIEHUS PACTBOPUMOCTD Ia30B BO3PACTAET.

Tunossie BOIIPOCHI K MOATOTOBKE 3allIUThI J'Ia60paTOpHI>IX pa60T 110 JUCHUIIIIMHE

1. OCHOBHBIE 3aKOHBI XUMHMH. 3aKOH COXPAHEHUS MAacChl BEIIECTB. 3aKOH IOCTOSIHCTBA COCTaBa. 3aKOH ABOraJpo U €ro
cleACTBUSA. 3aKOH KBHUBaNEHTOB. OnpeieieHre SKBUBATEHTHBIX MACC IMIPOCTHIX U CIIOXKHBIX BELIECTB.

2. Teopuu crpoenus atoma Pesepdopna u bopa. CocraB atoma. OTHOCHTENBHAST aTOMHAsI Macca 3I€MEHTa.

3. KBanToBBIE YnCIIA.

4. Pacripeniesienne 2J1€KTPOHOB IO 3HEPreTUYECKUM YpOBHAM U noAypoBHsaM. IIpunnun ITaynu. IIpasuno Xynpa. IlpaBuio
KneukoBsckoro.

5. Ionstue 06 s-, p- ,d- ,f- snemenrax. XapakTep COeAMHEHUH UMH 00pa3yeMBbIX.

6. Ilepuonuueckuil 3akoH. CTpyKTypa nepuogudeckoi cucremsl. [IoHdatue o rpynnax, HOArpynnax U nepuojaax.

[Neproauyeckoe U3MEHEHHE CBOMCTB XMMHYECKHX 3JIEMEHTOB B IPYNIIAX U NEPHOJax: 3apsl AApa; pauyc aToMa; SHEprus
MOHM3ALNM; 3HEPTHs CPOJICTBA K IEKTPOHY; MEKTPOOTPULIATENBHOCTD; OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA.

7. Ilonsatue o BHyTpeHHeH 3Hepruu cucteMsl. IlepBblii 3akoH TepmMoauHaMuku. Ero npuMeHeHue A U30XOPHBIX U
1300apHBIX IPOLECCOB.

8. Ionstue 06 sHTanenuu. 3akoH I'ecca u ero caenctsus. IloHATHe 0 TemnoTax oOpa3oBaHHs CIIOXKHBIX BellecTB. Pacuer
WU3MEHEHHUS SHTAJIBIINY IPU XUMUYECKUX PEAKLIUSX.

9. IMonsatne 06 sHTpOonMU. BTOpoii u TpeTnit 3akoHBI TepMoauHamMuky. CTaHTapTHAs SHTpoNHUs BemecTsa. Pacuer
U3MEHEHHUS SHTPOIINU CUCTEMBI.

10. [MonsTe 00 M3006apHO - N30TEPMUUYECKOM NoTeHnuane. OCHOBHOE ypaBHEHHE TEPMOAWHAMUKH. YCIOBHS BO3MOXHOCTH
MpOTEeKaHus npornecca. Pacuer m3meHeHns cBoOoaHOMH sHeprun ['ndoca.

11. Xumudeckas: kuHeTHka. CKOPOCTh XUMHUYECKOH peakI[y B TOMOTEHHOH M TeTepOreHHOH cucTeMax. 3aBUCHMOCTD
CKOPOCTH XMMHUECKOH peakuu oT KOHLEeHTpauu. OU3H4ecKuil CMbICT KOHCTAHTBI CKOPOCTH XMMUYECKOH peaKIiH.

12. Bnusiaue TemmiepaTypsl Ha CKOPOCTh Xumudeckol peaknuu. [Ipaswio Bant [odda u TemmeparypHbiid kodppuimeHT.
Teopus Appenuyca. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIMH OT SHEPTUU aKTHUBALIUH.

13. Karanus. OcHOBHbIE MONOXKEHUS TEOPUH KaTaiau3a. MexaHH3M FOMOTE€HHOTO M TeTepOreHHOro KaTalu3a.

14. INonsTre 06 OOpaTUMBIX PEAKIUAX M XUMHIECKOM PAaBHOBECHH. 3aKOH ACHCTBYIOIIMX MaccC ISl OOPaTHMBIX CHCTEM.
CB#13b KOHCTAHTHI PABHOBECHS C TEPMOIMHAMUIECCKIMH (DYHKITHSIMH.

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

16. OO0mas xapakTepucTHKa pacTBOpoB. CIIOCOOBI BRIpaKEHHST KOHIICHTPAIUI PacTBOPOB.

17. TepMmoauHaMuKa NpoOLECCOB pacTBOpeHUsl. BausHue TemmnepaTypsl U JaBlIeHUsI HAa paCTBOPUMOCTb BELIECCTB.

18. KonnuratuBHble CBOMCTBa MaeanbHBIX pacTBOpoB. 3akoH Bant-I'odda. 3axon Payns u ero cnenctus. CriocoOsl




oTIpeieNIeH s MOJIEKYISIPHON MacChl paCTBOPEHHOTO BEIECTBA.

19. ITonsatue 00 seKkTpoanTax. Teopus MEKTPOTUTHUECKON aucconnari. OOIMUHA MPUHIUI TUCCOLMAIIUH. DIEKTPOIUTHI.
OCHOBHBIE TTOJIOKEHUSI TECOPHU dICKTPOTUTHICCKOM Mucconmanum. Jlucconuanys KucioT (0HO- U MHOTOOCHOBHBIX), OCHOBaHHIMA
(0IHO- ¥ MHOTOKHUCIIOTHBIX), COJIEH (CpEIHUX, KHCIIBIX, OCHOBHBIX).

20. KonnuratuBHble CBOHCTBa PacTBOPOB IEKTPOIUTOB. M3oToHMUecKui koadduiment. Crenens quccounanuu. Ilonsatue o
CHJIBHBIX U CJTA0BIX AJICKTPOIIUTAX.

21. Crabsle snexrponutsl. KoHcTaHTa muccoraniy. 3akoH paz0apieHuss OcTBasbaa.

22. CuJIbHBIE DIIEKTPOTUTHL. AKTUBHOCTh MOHOB. [ToHATHE 0 KaXKyleiicsi cTeNeHn AUCCOIUALNY.

23. Honnoe npoussenenue Boasl. [lokazatens Bopopona. MHAMKATOPHL.

24. VoHHO-00MEHHBIE PEeakIMi B PacTBOpax JIEKTPOIUTOB. YCIIOBHS HEOOPATUMOCTH HOHHO-OOMEHHBIX PEaKIIHH.

25. Kectrkocts Boasl. Bpemennast u moctostaHas. CocoObI yCTpaHEHUS .

26. I'uaponus coneit. O6paTuMocTts ruaponusa. Crenens ruapoian3a. KoHcTanTa rupoinsa. YCIoBUSl YCHICHUS! THAPOIU3a.
['maponu3 pa3nuyHbIX TUIIOB COJEH.

27. OxucnutensHO-BoccTaHoBUTENbHBIe peakiuuu (OBP). TloHsTHE O CTENeHH OKHMCICHHUS, OKUCIUTENSIX U

BOCCTAHOBUTEJISAX. BaxkHeHIIe OKUCITUTENN U BOCCTAHOBUTEIH.

28. MeTtobl cOCTaBICHUS YpaBHEHUH OKUCIHMTEIHHO-BOCCTAHOBHUTENbHBIX peakuuii. OBP B paznnunbix cpenax. Tunsr OBP.
29. Teopust IEKTPOAHBIX NOTEHIMANOB. YpaBHeHHe HepHcera. OmnpenerneHne CTaHIapTHBIX 3JIEKTPOAHBIX MOTCHIHAIOB.
YeTpoiicTBO BOAOPOAHOIO MEKTpoAa. Pan HanpskeHni MeTaloB.

30. lanpBaHKMYecKUe 7I€MEHTHl. YCTPOWCTBO M mpuHIMN padoThl. Pacuer DJIC.

31. DJeKTpoau3 B paciulaBaXx U pacTBOpax 3EKTPoaUTOB. IlocienoBaTeabHOCTh NPOLIECCOB NPOTEKAIOLUIUX HA aHOME U
karojie. 3akoHbl Dapanes. Pacuer 00beMa 1 MacChl BENIECTB, BBIICIUBIINXCS TIPH IEKTpoin3e. [[puMeHeHne dIIeKTpoIn3a.

32. Koppo3sus meramios. Xumudeckas ,3aeKTpoxumuueckas. CrocoObl 3alIUThl METAIIOB OT KOPPO3UH.

33. Axkymynsatopbl. Kucnothsie. Hlenounsie. [TpunIimnm paboThI.

TunoBsie 3aJJaHus IO TUCHUIIIINHEC!

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

2. PacmiricaTh ANEKTPOHHYIO KOH(HTYpAIMio aToMa MapraHiia. YKa3aTh BO3MOJKHBIE BaJICHTHOCTH W XMMHYECKHE CBOWMCTBA.
OmnucaTb KBAHTOBBIMH YUCJIaMH BaJICHTHBIE JIEKTPOHBI aTOMA.

3. PaccunTare TermnoBoi 3 (EKT peaknuu ropeHus aneTwieHa (H.y.)

4. Paccuntath, BO CKOJNBKO pa3 U3MEHUTHCSI CKOPOCTh XMMUYECKOH peakluy , €CiId YBEIUUUTh TeMiepaTtypy ¢ 50 no 80
rpaxycoB 1o Llensento, TeMeparypHsIilt K03 (GUINUCHT paBeH 3.

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

- YBEJIIMYUTH TEMIIEPATYPY
- MTOHW3UTH KOHIICHTPAIMIO BenlecTBa B

- MOHHU3HUTH JABJICHUE B CUCTEME

HAIUCATh BEIPAXKCHUE ISl KOHCTAHTHI PAaBHOBECHS JaHHOM PEaKIHu.

6. Paccunrats MonspHyro koHneHTpanuto 200 r 20% pactBopa xnopuga kaeius ([1=1,015 r/m).
7. Ha ckonbko NMOHU3UTHCS JaBlleHUE napa Haj pacTBopoM npu 25 °C, cogepxkamuM 15 r riroko3el B 150 r Boasl. JlaBineHue
napa HaJl YUCTbIM pacTBOpHUTENeM(IIpH TOM ke Temrneparype) paBHo 26 klla.
8. Hanwmcats peakuuu ruapoausa coneir K2CO3, NaCl, MnSO3, FeSO4 yka3ate pH B kaxIoM ciiydae THIPOJIN3A.
9. YPOBHATH METOJIOM 3JICKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2504 = Na2S04 + MnSO4 + K2S04 + H20
10. Paccunrates 3JIC ranbBaHUYECKOTO 2JIEMEHTa, COCTOSILEr0 U3 IUIACTHH OJI0BA M MEJAH, NIPU UX KOHLEHTpaLUU B

pacTtBopax cooTBeTCTBEHHO [ 1] Monb/n 1 [0,01] Moub/i1. YKa3aTh HaNpaBJICHUE JBIDKCHHE dJICKTPOHOB.

WnnuByyanbHble 3aJaHuUs:

"OcHoBHBIE 3aKOHBI XUMuH. CTpoeHHe aTomMa. XUMUYecKas CBsI3b"
"DHepreTrka XMMHUECKHX IIPEeBpaIeHHiH"

"KuHeTnka XMMHUYECKUX peakinid. XMMHUYecKoe paBHOBecHe"

"CocraB 1 cBOHCTBa pacTBOpOB. Peakrnu noHHOTO 0OMeHa. ['maponus conei”
"OKHCIUTENIBHO-BOCCTAHOBUTENBHBIEC PEAKLUH. DNEKTPOXuMus"

6.4. Meronmueckune MaTepuaJibl, ONpeae/somue npoueaypbl OHeHUBaHUuA

Pemienue THMOBBIX 3a1aHUM, TECTOB, 3alMTa TEOPETUIECKOI0 MaTepHana Ha JaDOpaTOPHBIX 3aHITHUSIX.
JlaGoparopHast pab0Ta CYMTACTCS CAAHHOM, IIPH BBIITOJIHEHUH CIEAYIOIINX YCIOBUH:CTYACHT HA HEH IIPUCYTCTBOBAI, BBITIOIHUI,
3aIIATHI TEOPETHIECKUI MaTepual 1o anHoi teme. KoHTpombHas paboTa cauTaeTCs BEIIOJTHEHHON, TPH PEIICHNH CTYCHTOM
70% 3amaHuil ComepKAIIUXCS B BAPHAHTE.

3adeT 1o AUCLMILUIMHE CTAaBUTCS O UTOTaM paboThl 00yJaroLIerocsi B T€4€HHE CEMECTPA, BBIPAKEHHBIM B BUJIE BBITIOIHEHUS
KOHTPOJIBHBIX PaboT, pabOTH Ha KOJUIOKBUYMaX, BEITOJHEHHS M 3aIIUTHI Ta00paTOPHBIX paboT.

7. YHEBHO-METOJUYECKOE 1 THO®POPMAIIMOHHOE OBECINIEYEHHUE JUCIHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTeparypa

7.1.1. OcHoBHas JiuTEpaTYpa

ABTOpLI, COCTaBUTEIIN | 3armaBue | I/I3Z[3.TCJ'IBCTBO, rona




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI1.1 |Pocun U. B., Tomuna |OOmas u Heopranndeckas xumus. CoBpeMeHHBIH Kypc: YueOHoe Mocksa: M3nmaTeabcTBO
JL I mocobue s 6akaaaBpoB IOpaiir, 2016
JI1.2 | I'nmuaka Huxomnait 3amauu ¥ ympaXKHEHUs 1Mo OOIIeH XUMHH: y4eo. mocodre Mocksa: UuTerpain-
JleonnnoBuy IIpecc, 2001
7.1.2. lonoHUTEIbLHAS JIMTEPaTYpa
ABTOpBI, COCTaBUTEIHU 3arynaBue WznarenscTBo, rox
JI2.1 | BurBununa 'anuna OO0mas XuMuSL: TabopaTOPHBIA MPaKTHKYM: UL CTYA. 1 Kypca, o0yH. Hosocubupck: HI'ABT,
Hukonaesna o crett. 280700 "TexHocdepHast 6€30mMacHOCTD" 2012
JI2.2 | SpocnaBueBa AHHa Xumus: 1a0apOTOPHBINA MPAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 Tlepeuenn pecypcoB HH(POPMAINMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH ""UnTepHeT"
21 KoHcnexr jekuuii mo oouen XuMuu
32 | O6pazoBarensublii nopran CI'YBT. Dnektponssiii kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUMIIIMHBI (MO Y JIST)
Haznauenue ObopynoBanne
YuebHas ayIUTOPHs quis | AynutopHas pocka; Kommiext yge6Hoi Mebenu; KoMmmekTs! XUMUYeCKOH MOCYIBI U PEaKTHBOB
MIPOBEICHHS TPYIIOBBIX 1 | 1715 IPOBEICHHS XMMHUYECKOT0 MPAKTHKyMa; BBITsHKHOMN 1IKad
WHIVBAAYaITbHBIX KOHCYIbTaINi
YueOHast AyJUTOPHS Juis | AynutopHasi tocka; Komruiekt ydeOHON mebenn; 6 KOMIUIEKTOB JUIs JIAOOpaTOpPHOH paboThl 1o

MPOBEACHUSA TEKYILICTO KOHTPOJIA
u l'[pOMe)KyTO'lHOﬁ aTTeCTalvn

OIIPEAEIECHHIO KECTKOCTH BOABI (IITATHUBBI C MPOOHPKaMu, HAOOp XMMHUYECKUX PEareHToB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH paboThl IO ONPEJEICHHIO 3IEKTPONPOBOAHBIX PACTBOPOB COJEH
(IIK-2mT., WMCTOYHMK TOKa-3 1INT., IITaTHBEI C TPOOMpPKAaMH, O3JIEKTPOIBl H3MEpUTEIbHEIE,
QNIEKTPOJABI CpaBHEHUsS); 6 KOMIUIEKTOB [UIA J1a0OpaTOpHOH paboOThl IO  OMpPEICTICHHIO
MOHOOOMEHHBIX peakUuil (WTaTUBBI ¢ MpoOHpKamH, HAO0Op peakTHBOB, pH-meTpsl); BBITSOKHOIM
mkadg

VYaeOHast ayAUTOpUS quis | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynprumenuitHoe o0opymoBaHHE: HPOEKTOP
IIPOBEIECHUS TPYyHNIOBBIX ¥ | (CTaIlOHAPHEIN), 3KpaH (cTaruoHapHsIi), ITK (mepeHocHoi)

WH/IMBHIYaJIbHBIX KOHCYJIbTAIMI

ITomemenne s | Kommaekr  yuebno#t wmebenn; I[IK — 10 mT., mnogkiroueHHBIX K cetd "HutepHer" w
CaMOCTOSITEITLHOM paboTHI | 00eCTIeYNBAIOINX ~ JOCTYI B BJCKTPOHHYI0  HH(OPMAIIMOHHO-00pa30BAaTENBFHYI0  Cpely
00yJaroIIXCs YHuBepcureTa.




