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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Ienpro QUCHUIUIMHEI IBIETCS oOecneueHne 6a30BOro ypoBHS 3HAHUH W YMEHHH, HCOOXOIUMBIX AT 00ecIIeueHUs
CHOCOOHOCTH UCIIOIb30BaTh OCHOBHBIE 3aKOHBI XMMHUH B IPO(YECCHOHANBHOMN JIESITeIbHOCTU

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: B1.0

2.1

TpeboBaHus K NIpeABAPUTEILHOM OAT0TOBKE 00y4aIOILerocs:

2.2

JMCHUTINHBI U IPAKTUKH, JI1 KOTOPBIX OCBOECHHE JAHHON IMCUHUILTUHBI (MOAYJIA) HEOOX0AUMO KaK
npeauiecTByoliee:

221

Marepuanoseaenue. TeXHOI0IUs KOHCTPYKLIMOHHBIX MAaTEPUAIIOB

222

dusuka

223

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

224

COHpOTI/IBJ'IeHI/Ie MaTcpuajoB

225

TeOpCTI/I‘IeCKaSI MCEXaHHKa

226

TeopeTudyeckre OCHOBBI AIEKTPOTEXHUKH

227

I'mnpomexanuka

22.8

Jletanu MaluH U OCHOBBI KOHCTPYHPOBaHUS

229

OOmast >JIEKTPOTEXHUKA U DIICKTPOHHUKA

2.2.10

TGOpI/Iﬂ MCXaHHU3MOB MAalllH

22.11

Texnuueckas TEPMOJUHAMHUKA U TCIUIONECpEada

2.2.12

Cy,[lOBbIe BCIIOMOT'aTCJIBbHBIC MCXAaHU3MBbI, CUCTEMBI 1 yCTpOﬁCTBa

2.2.13

IInaBaTenbHas

2.2.14

Cy,Z[OBI)Ie KOTCJIBHBIC U TAPOIPONU3BOAAIINE YCTAHOBKU

2.2.15

OnexTpoobopyI0BaHNE CYIOB

2.2.16

Cy}lOBBIe JABUT'AaTCJIM BHYTPEHHET'O CTOPaHUs

22.17

CynoBble TypOOMAIITHHEI

2.2.18

Cy,E[OBLIC XOJIOAWJIbHBIC YCTAHOBKU U CUCTEMblI KOHAUIIMOHUPOBAHUA BO3yXa

2.2.19

TexHOMOrusA TEXHUYECKOTO O0CITY>KUBAHUS U PEMOHTA CY/IOB

2.2.20

(OCHOBBI aBTOMATHUKHU 1 TCOpUH YIPABJICHUA TEXHUICCKUMU CUCTEMAMU

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

(MOZY.JIs)

OIIK-3: Crioco0eH MpUMEHSTH COOTBETCTBYIOIIMIT (H3NKO-MaTeMATHYECKHiT aNapaT, MeTOAbI AaHAJIN32 U MO/IeJTHPOBAHNS,
TEOPETHYECKOT0 U IKCIEPUMEHTATBHOTO HCCIE0BAHNUS MPHU PelieHnH MPogecCHOHAIBLHBIX 32124

OIIK-3.3: JleMoHCTpUpYET IOHUMaHUE XUMUYECKUX ITPOLIECCOB U IPUMEHSAET OCHOBHBIE 3aKOHBI XUMHUH

B pesyibTate 0cBOCHMSI AMCHUIIIMHBI 00y4AIOLIUICS 10JKEH

3.1 |3nats:

3.1.1 | OcHOBHBIC 3aKOHBI OPTaHUYECKON M HEOPTaHHIESCKOW XUMUH; KIACCH(DUKAIIMIO M CBOHCTBA XUMHYECKUX DIICMEHTOB,
BEIIECTB M COCAMHEHH, X Ha3HAYCHUE U 00JTaCTH TPUMEHECHUSI.

3.2 | YmeTh:
3.2.1 | Ucnionb30BaTh OCHOBHBIE 3JIEMEHTapHBIE METO/IbI XMMUYECKOT0 UCCIIE0BAHUS BEILIECTB U COEIMHEHUH.

3.3 | Baagerb:
3.3.1 | CrtocoGHOCTBIO BEIITOTHEHHSI OCHOBHBIX XHMHUYECKHUX Ta00PaTOPHBIX ONepanuii.

4. CTPYKTYPA JTUCIUIIJIMHBI (MOYJIS)
Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Uacos | Jluteparypa | IlpIlo
3aHATHSH / Kypc AroT
Paznen | Pasgen 1. O0mast xumust
Jlex OCHOBHBIE TIOHATHUS U 3aKOHBI XUMuu /JIex/ 2 2 JIT.1 JI1.3 0
31




JIab HHcTpykTak no TexHuke 6esonacHocTd. OcHOBHbIE TOHATHS /J1ab/ 2 2 JI1.1J11.3
31
Cp Knacchl 1 Ha3BaHUsT XUMHUYECKHX coennHenuii /Cp/ 2
JIab OcHOBHBIE 3aKOHBI XuMuH /J1a0/ 2 2 J1.1J11.2
21032
Cp OcHoBHBIe 3aK0HBI XuMuH /Cp/ 2 10
Jlex DHepreTuka XUMHUUECKUX peakiuit /JIex/ 2 2 JIT.1
31
Cp OHepreTuka XUMUYECKHX peakiuii /Cp/ 2 10
Jlex CkopocTs xumMHueckux peakuuit /JIex/ 2 2
Jlab CKopocTh XUMUYECKUX peaknuit /J1ab/ 2 2 JIT.1JI11.2
J1.3
32
Cp CkopocTh XuMUIecKuX peakuuii /Cp/ 2 10
Jlex Xumuueckoe paBHoBecue /JIek/ 2 2 JI1.1
€)!
JIab Xumnaeckoe pasHoBecue /J1ab/ 2 2 J1.1
JI1.2J12.1
32
Cp Xumnaeckoe paBHoBecHe /Cp/ 2 10 J1.3
Jlek CocraB u cBo¥icTBa pacTBOopoB /JIek/ 2 2 JIT.1JI1.2
32
Jlab CocraB u cBoiicTBa pacTBopos /J1ab/ 2 2 JI1.2J12.1
J1ab Tanponus coneii /J1a6/ 2 2 JI1.2712.1
32
Cp CocraB 1 cBoiicTBa pacTBopoB. ['uaponus coneit /Cp/ 2 10
Jlex OKUCINTENFHO-BOCCTAHOBUTENbHBIE peakiun /JIex/ 2 2
31
Jla6 OKHUCIUTETEHO-BOCCTAHOBUTENbHBIC peakin /J1ad/ 2 2 JI1.1
JI1.2J12.1
32
Cp OKuUCIUTENHFHO-BOCCTAHOBUTENbHBIE peakiyu /Cp/ 2 10
Jlex INanpBarMYeckuii anemMeHT. Dnexrponu3. Koppos3us MeTamios. 2 4
AxkymynsaTopsr /JIex/
JIab Koppo3sus meramios /J1a6/ 2 2
Cp Onextpoxumust /Cp/ 2 10
HKP 3amiura 1abopatopHbix padot /MKP/ 2 2 JI.1J11.2
31

5. COAEP)KAHME AVNCLHUILIAHEI (MOAYJIST)

Pazpen "O6mas xumus"

Jlexmust "OcHOBHBIE 3aKOHBI XUMHUN"

OCHOBHBIE IIeJIH U 33/1a4H JUCITUILTHHBI, €€ CTPYKTYpa U CBSI3b C AUCIUILUTHHAMU B OOIICH CHCTEME MOATOTOBKY CIICHATUCTA.
OyHIaMeHTaIbHBIE 3aKOHOMEPHOCTH XHMHUH KaK TEOPETHIESCKON OCHOBBI HOBBIX HAYKOEMKHX TEXHOJIOTHI. OCHOBHBIE
CTeXHOMETpUUIECKHe 3aKOHBI. OCHOBHBIE HANPaBIEHHUS TEXHUUECKOTO MPOrpecca B OTPACTH.

Jlexuus "Ctpoenue BeniecTna”
Crpoenue atoma. KBantoBble uncna. Paciipenenenye 3J1€KTpOHOB 110 YPOBHSAM U NOLYPOBHSAM. BiinsiHue CBOMCTB XMMUYECKOTO
JJIEMEHTAa B 3aBUCHMOCTH OT €r0 3IeKTPOHHON KOH(DUTYpaIUH.

Jlexuus "Tlepuonuyeckuii 3akon [[.11.Menneneena".
CTpyKTypa nepuoanveckoi cucteMsl. [lepuognyHOCTh N3MEHEHUsI CBOMCTB XUMUYECKUX JIEMEHTOB U UX COSANHEHH.

Jlexmus " Xumuueckas CB3b".

OcHoBHbIE CBOWCTBa XUMUYecKor cBsA3H. KoBanenTHas xumudeckas cBs3b. [lonsprocTs cBsa3u. Haceiimaemocts. HanmpasneHHOCTS.
Monnas cBa3p. Kpucramnel. Metaminueckas cBsa3b. Bogoponnas cBsa3b. BaH-nep-BaanbcoBo B3auMoaelcTBrue MoJeKyil. BiusHue
THTIA XUMUIECKOHN CBS3H Ha (PU3MKO-XUMHUYECKHE CBOWCTBA BEIIECTB.

Jlexnus "XuMudeckas TepMOAMHAMUKA"
DHepreTHka XUMHUECKUX TporieccoB. [ToHsTHE TepMOAMHAMHYECKON cHcTeMbl. Bupl cuctem. TepMoarMHAMIUYECKHE MapaMeTPhl
cucteMmsbl. Knaccudukarus TepMoInHAMHISCKHUX MPOIECCOB. BHYTpEHHSISI SHEpTHs ¥ dHTaNIbIHA. TernoBble 3G (HEKTs 1 HX




UCTIONB30BaHNE B XUMHYIECKOH TexHoIoruu. JHTponus. JHeprust [ n66ca. OCHOBHBIE 3aKOHBI TEPMOJHHAMHUKY.

Jlexmus "XumMudeckas KHHETHKA"

CkopocTh XUMHUYECKHX peakiuii CKOPOCTh XMMHUUECKHUX PEAaKIi B TOMO- M TETEPOreHHbBIX cucTeMax. DaKkTophl, BIUSIONIIE HA
ckopocts peakiuii. Teopust Appenuyca. Karannzatopsl. [OMOreHHBINH 1 reTeporeHHbId Katanus. 3aKoH JeHCTBYIOMINX MAcC IS
HeoOpaTuMbIX peakiuid. [Ipasuna Bant-T'odda. Xumudeckoe u pa3zoBoe paBHOBECHE

[TonsTHE 00 0OPAaTHMBIX M HEOOPATHUMBIX PEAKIMAX. XUMHIECKOEe paBHOBECHE. 3aKOH JICHCTBYIOIINX Mace Il 00paTHMBIX
peaxuuii. @axTopsl, BAUAOIIUE HA XuMuueckoe paBHoBecue. IIpunnun Jle Hlarense.

Jlexuus "PacTBOph! 1 UX cBolicTBa"

Knaccugukanust pactBopoB. CriocoOBI BEIPaXEHUSI KOHIIEHTPAIUN PacTBOpa. PACTBOPHI HEANEKTPOIUTOB M X KOJUIMTATUBHEBIE
cBoiicTBa. 3akoH pa3baienust OctBanpaa. Teopus dMeKTPOIUTHYECKON Auccounanyy. CTeneHb 1 KOHCTaHTa AUCCOLUALINY.
Crnabble ¥ cubHBIC AJIEKTPOSIUThL. CBOMCTBA PACTBOPOB AIICKTPOIUTOB.

Jlexuus "MonHo-o6MeHHbIe peaknuu. I'unponus coneir”
Honnoe npousseaeHue Bojpl. Bogoponusiii nokasarens. Muankaropsl. OCHOBHBIE TUIIBI THApOH3a coieil. Onpenenenue pH B
kakzoM ture. CreneHp runponnsa. GakTopsl, BIUSIOIINE HA IPOLECC THAPOIIH3A.

Jlexus "OxkucnuTeNnsHO-BOCCTaHOBUTENbHBIE peakiun (OBP)".

OcCHOBHbIE TIOHATHUS JaHHBIX peakiuid. CreneHp okucieHus. OKUCINUTENBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA DJIEMEHTOB U MX
coenunaeHmi. [IpaBuio anekTpoHHoTo Oananca. Ypasauanus OBP MeTomamu 21eKTpOHHOTO  HOHHO-3JIEKTPOHHOTO OajlaHca.
Pasnosugnoctu OBP. Bakneiinine oKUCIUTEIN U BOCCTAHOBUTENH. OKHCINTEILHO-BOCCTAHOBUATENIbHAS JBOMCTBEHHOCTH
XHMHYECKHX DJIEMEHTOB.

Jlexnus "OCHOBBI 2NEKTPOXUMUU"

[ToHsITHE 2IEKTPOXUMUYECKOH cucTeMbl. Buabl cucteM. DNeKTpOAHBINA MOTEHLIMAN MeTaia. DJIeKTPOXUMUIECKUN P
HanpspkeHui. CBoiicTBa paa akTHBHOCTU. XUMUYECKHE HCTOYHUKH ANIEKTPUUECKOro ToKa. I'anbBaHnveckuii aneMenT. [Ipunnun
pa6otel. Pacuer 3J/IC. DnekTponn3 BOAHBIX PACTBOPOB U €T0 3aKOHOMEPHOCTH. Koppo3usi MeTayuioB. 3amuTa MeTaioB OT
Koppo3uu. AKKyMyasTopsl. Buael. [Tpunmmn paboTst.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

BeimonHeHsIe 1 3anHIIeHHEIE JTAb0paTOpHEIE PAOOTHI
BrimonHeHHBIE U 3aYTEHHBIE KOHTPOIBHBIE paOOTHI
3a4eT 1o AUCLUILUINHE

6.2. Tembl NHCBMEHHBIX PadoT

He npeycMOTpeHBI yaeOHBIM TUTaHOM.

6.3. KonrpoabHble BONIPOCHI U 3aJaHUS

DOChI gua komnerenuun OITK-3.3

1)JIerue ocTanbHBIX NEPEUNCICHHBIX AJIEKTPOH TEPSIET aTOM:

a) Na;*

6) Mg;

B) Al;

r) Si.

2)YTto periaMeHTHPYET IIPaBIIIO 3JIEKTPOHHOTO Oananca?

Ortsgert: 1o mpaBuiy 31eKTPOHHOTO OalaHCa YHCIO SIEKTPOHOB OTAAHHBIX BOCCTAHOBUTEIEM PABHO YHCITY SIEKTPOHOB IMPHHATHIX
OKHCITUTEIIEM.

3) Cxopocts peaknuu N2(r) + 3H2(r) <> 2NH3(1)Q>0 MOXHO yBEIHYHTS,

a) TIOBBICUTHTEMIIEPATYPY;

0) UCTIOJIb30BATHKATAIN3ATOD;

B) YMCHBIIUTH JJABIICHNUE;

T') TOHU3UThTEMIIEPATYPY.*

4)ITo xakOMy ITPaBIIIY MOXHO PACCUHTATh CTEIIEHb OKUCICHUS JICMEHTa, €CIIH OHA HE TIOCTOSHHA?
Ortser: CymMa Bcex CTEHEHEH OKHCIICHHUS BCEX aTOMOB B MOJIEKYJIE PaBHA HYIIIO.

5)K OKHCIHUTETBHO-BOCCTAHOBUTEIFHOM PEaKIIMN HE OTHOCUTCS:

a) NaOH+HCI = NaCIl+H20;*

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

B) 2KMnO4 = K2MnO4+Mn0O2+02;

r) 2H2+02=2H20.

6)I1lepeuncnnTh HETOCTATKH KUCIOTHBIX aKKyMYISTOPOB.

OrtBet: HeOONbIIas yenbHAs SHEPTHUsL, cCaMOpa3psi] PH XpaHEHHH, UCIIOJIb30BAaHUE TOKCUYHOTOTSDKENIOr0 MeTajlia IpH




U3TOTOBJIICHUH — CBHHEII, 1 HCIOJIB30BAHHE CEPHON KHUCIIOTHL.

7)I1pu noBeIIeHNH TeMrepatypsl Ha 20° cKOpoCcTh peakuuy Bipocia B 16 pas. TemnepaTypHblil KO3 GUIMEHT peakuy paBeH:
a) 2;

0) 2,5;

B) 3;

r)4.%*

8)Kakne MOKPHITHS HCHONB3YIOT TP XUMUYECKOH 3alIUTe METAIIOB OT KOPPO3HHU?

Ortset: Kpacku, 3mManu, CMOJIBL, OKCUIHbIE, (pocaTHbIC, HUTPUIHBIE TOKPBITHSL.

9)MonspHas KOHIEHTpAIMs YUCIEHHO paBHA XUMUYECKOMY KOJIMUECTBY PACTBOPEHHOT'O BELIECTBA (MOJIb) B:

a) 100 r pactBopa;

6) 100 nmM3 pacTBOpUTEIIS;

B) 1 Kr pacTBOpAa;

r) 1 nutpe pactBopa.*

10)Kaxoit mpomecc Ha3bIBa€TCS OCMOCOM?

Otget: OcMoOcC - 3TO IpoLecc OJHOCTOPOHHEH qu(hy3uH MONEKyN paCTBOPHUTENS uepe3 MOIyIPOHUIIaeMyI0 MeMOpaHy B
pacTBOPEHHOE BELIECTBO.

11)I1pum yBenndeHnn naBiaeHUs B 2 pa3za CKOPOCTh Xxummudeckoi peaknuu 2H2(r) + O2(t) = 2H20 Bo3pacrerT B:

a) 2 pasa;

0) 4 paza;

B) 6 pas;

r) 8 pa3.*

12)Uro BbIpakaeT KOHCTAHTA NEKTPOIUTHUECKONW AUCCOLUAINN?

Ortger: OTHOLICHNE YUCIIA MOJIEKYJT AIEKTPOJINTA MOJBEPTIINXCSI AUCCOLHUALIMH K 00IIEMY YUCITy PACTBOPCHHBIX MOJICKYJL.
13)[1pn HOpMATBHBIX YCIOBHIX TEMITEpaTypa ra3a paBHa:

a) 0°C; *

6) 25° C;

B) 20°C;

r) 273°C.

14)Yem xapakTepu3yeTcs MPOLEcC BOCCTAHOBICHHUS 3IEMEHTa B OKUCIHTEIbHO-BOCCTAHOBUTEIBHON peakiun?

Ortset: [Ipouecc BOCCTaHOBIEHHUS - 3TO MPOLECC IPUHSATHUS SIEKTPOHOB, IPU KOTOPOM CTENEHb OKUCIICHUS SIEMEHTa NOHMKAETCS.
15)Kaxoit n3 mepednciieHHBIX HIDKE aTOMOB HMEET HaHOOIBIINI paiyc:

a) H;

6) K;*

B) Li;

r)F.

16)[Tponomxkure hopMynupoBKy 3akoHa ABOrajpo: «B paBHBIX 00BEMax JIFOOBIX Ta30B, B3ATHIX IIPH OJHHAKOBOH TeMIIepaType u
JABICHUH. ..»

OTBeT: COAEPIKUTCS OTMHAKOBOE YHCIIO MOJICKYIL.

17)HanGomnbIree 9ucino aTOMHBIXOPOHUTANICH COREPKUTCS Ha:

a) p — MOypOBHE;

0) s — IOYpOBHE;

B) f — moxypoBHe; *

r) d — moxypoBHe.

18)Kakue coequHeHNs] B XUMHH Ha3bIBAIOT OKCUIaMU?

OtBeT: OKCHIBI — 3TO COCIMHEHMS, COJICPIKAIIIIe B COCTABE XUMUYECKHH 3JIECMEHT 1 KUCIIOPOI.

19)B xakux COCOMHEHUAX XIOP MOXKET IPOSBIATH TOIBKO OKHCIUTEIILHBIE CBOMCTBA:

a) NaClO4; *

6) KC103;

B) CI120;

r) HCL

20)YTo MpOUCXOIUT C TEIUIOTON B SHJIOTEPMHUYECKON peakiuu?

Otser: Temnora B X0€ XUMHUYECKON peaKIMU MOTJIOIAETCS.

21)PacTBOPUMOCTH — 3TO MaKCHMaJIbHAsI Macca BEIIECTBA, KOTOPYIO MOXKHO PACTBOPUTH IIPH JAHHOI TeMIiepaType B:

a) 100 r pactBopa;

6) 100 r pactBopuTeNs;*

B) | T pacTBOpa;

r) 100 M1 pacTBOpa.

22)[IepeuncauTh yCloBHUs, OTHOCSIUECS K CTAHAAPTHBIM YCIIOBUSIM B TEPMOJUHAMUKE.

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

23) Ipu smexTponn3e KaKoro BOJHOTO PAcTBOpa Ha KaToje OyIeT BBIIESIATHCS TOIBKO BOXOPOA?

a) CuSO4;

6)SnCl12;

B) K28S;*

r) ZnBr2.

24)Ha 4o pacxoyeTcst SHEpris akTHBAIIMU MOJIEKYJIaMH, BCTYMAOLUIMMHU B XUMHYECKYIO PEAaKIIUIO [0 Teopuu Appernyca?
Ortget: Ha mpeosoneHre OTTaIKUBaHUS IEKTPOHHBIX 000JI0YEK MOJIEKYII, Ha pa3phbiB CTAPhIX XMMHUYECKHX CBs3eH, 00pa3oBaHU
AKTHBHPOBAHHOTO KOMIUIEKCA 1 00pa30BaHHIE HOBBIX XUMUYIECKUX CBA3CH.

25) Ilpu aHOAHOI 3amIMTe METalIa OT KOPPO3HH, 3alUIAeMbIi METayll HOKPBIBAIOT:




a) MeHee XMMUYECKH aKTHBHBIM METaJJIOM;

0) MeTayuIOM, SNIEKTPOIHBIN TOTEHIIMA KOTOPOTo HIkKe;*

B) METAJIOM, 3JICKTPOIHBII MOTEHITNAT KOTOPOTO OOJIbIIIE;

T') METaJUIOM, KOTOPBIN CTOUT B PSRy HAMPSIKEHHS TIOCIIE BOJOPOIA.

26) Kakue peakiuu Ha3bpIBalOTCSI 0OpaTUMBIMU?

OtBet: OOpaTHUMBIE 3TO TAKHE PEAKIUH, IPOTYKTH KOTOPBIX, B3AaHMOJICHCTBYS MEXIY CO00I1, 00pa3yroT HCXO/IHBIC BEIIECTBA,
MPOTEKAOT KaK B IPSMOM, TaK U B 0OpaTHOM HaIpaBJICHUH.

27) B ranpBanudeckoM aniemenTte Skoou-Januamns:

a) MeJIb SBJISCTCS aHOJIOM;

0) IIMHK SIBISICTCS KaTOAOM;

B) DJIEKTPOHBI IEPEXOIAT OT IMHKA K MEJIH;*

T') Me/Ib PacTBOPSIETCS B Ipoliecce paboThI.

28) Uto BhIpaxaeT MOJIIpHasi KOHLIEHTpALUs pacTBopa?

Ortgert: KonmdecTBo MoJel paCTBOPEHHOTO BEIIECTBA B OHOM JINTPE PAcTBOpA.
29)OTMeThTe ypaBHEHUE PEaKIHHU, B Pe3ybTaTe KOTOPOH CTETeHb OKHCIEHH aTOMOB XJIopa noBbImaercs ¢ 0 o +7:
a) HC1+ 2H20 = CIO2 + 5H+;

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

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

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

30)Kak BiusieT JaBieHHe Ha pACTBOPUMOCTD T'a30B B KHUJIKOCTSIX?

Ortser: Ilpu yBenuueHNH AaBIEHUSI PACTBOPUMOCTD Ia30B BO3PACTAET.

TuroBeIe BOIPOCH! K ITOATOTOBKE 3aIIUTHI JIADOPATOPHBIX PadOT MO TUCIUIIINHE

1. OCHOBHBIE 3aKOHBI XMMHUHU. 3aKOH COXPaHEHHs Macchl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH ABOTaJpo U €ro
CIIeICTBHS. 3aKOH IKBUBaNEeHTOB. OIpeeneHne 3KBUBAICHTHBIX MacC MPOCTBIX M CJIOKHBIX BEILECTB.

2. Teopun crpoerus atoma Pesepdopra u bopa. CocraB aroma. OTHOCHTENBHAS aTOMHAsl Macca 3JIEMEHTa.

3. KBanTOBBIE YMCHA.

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

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

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

Hepnonﬂqecxoe U3MEHEHUE CBOMCTB XUMHYECKHUX 3JIECMEHTOB B Tpynmax v nepuoaax: 3apsai saapa; paanyc atoMa; SHEprusa
HOHU3ANHU; DHEPTHUA CPOJACTBA K DJICKTPOHY; JICKTPOOTPHUIATEIIbHOCTE, OKUCIUTCIBHO-BOCCTAHOBUTCIIBHBIC CBOMCTBA.

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

8. [Nonstne 06 sHTanemuH. 3akoH ['ecca u ero ciaencteust. [loHATHE O TemoTax 0Opa3oBaHMS CIIOXKHBIX BemlecTB. Pacuer
W3MEHCHHS SHTAIBIINH IPH XUMUUCCKUX PEAKIIHAX.

9. [onsatue 06 suTpornMu. Bropoii u Tpetuit 3akoHbl TepMoauHaMUKH. CTaHIapTHasl SHTPOIUS BeulecTBa. Pacuer
U3MEHEHHUS SHTPOIIMU CUCTEMBI.

10. INonsaTne 06 m300apHO - H30TepMUUECKOM MoTeHIaie. OCHOBHOE ypaBHEHHE TEPMOAWHAMHKH. Y CIOBHS BO3MOXKHOCTH
npoTekaHus npouecca. Pacuer nsmenenus ceoboHoi sHeprun ['n6oca.

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

12. Bnusaue TemmepaTypsl Ha CKOpOCTh XuUMHuUecKoil peakuu. ITpasuno Bant IN'odda u TemneparypHsril korddurment.
Teopust AppeHuyca. 3aBHCUMOCTb CKOPOCTH XUMHUYECKOH PeaKkIUy OT SHEPIUU aKTUBALUH.

13. Karanus. OcHOBHBIE MONOKEHUS] TEOPUH KaTanu3a. MeXaHu3M FOMOT€HHOTO M T€TePOreHHOro KaTaiu3a.

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

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

16. OO0mas xapakTepucTuka pacTBOopoB. CIIOCOOBI BRIpaXKEHHSI KOHIICHTPAUil pacTBOPOB.

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

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

19. [onsaTue 06 s>nexTponurax. Teopus >AeKTpoaUTHYECKON Aucconnanuu. OOMUNA NPUHIUT JUCCOIMALITHN. DIEKTPOIUTHL.

OCHOBHBIE NTOJIOKEHHSI TEOPHHU IIEKTPOTUTUUECKON AUCCOUaiy. Jlucconuanus KUCIoT (0JJHO- 1 MHOTOOCHOBHBIX ), OCHOBaHUI
(omHO- ¥ MHOTOKHCIIOTHBIX), COJIeH (CpeTHHX, KUCIBIX, OCHOBHBIX).

20. KonnmuratuBHbIe CBOHCTBA pacTBOPOB MIEKTPOIHUTOB. M3oToHMueckuit koaddunuent. Crenens auccormarmu. [TorsTre o
CHJIBHBIX U CIIA0BIX 3JIEKTPOIIUTAX.

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

22. CuIIbHBIC AJIEKTPOJIUTHL. AKTUBHOCTD MOHOB. [lOHATHE O KaXylIeWcs CTENEHU AHMCCOIMAIINU.

23. Honnoe npoussenenue Bogsl. Ilokaszatens Bogopona. MHAUKATOPBL.

24. VoHHO-00MEHHBIE PEeaKIMK B PACTBOpPax 3JIEKTPOIHTOB. Y CIIOBUS HEOOPATUMOCTH HOHHO-OOMEHHBIX PEaKIHH.

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




26. I'maponus coneit. O6patumocts rugponusa. Crenens rugponmnsa. Koncranta ruaponusa. YCIoBHsS YCUICHUS THAPOIH3A.
I'mposnn3 pa3nMYHBIX TUIIOB COJICH.

27. OxucnurensHo-BoccTaHoBUTENbHBIE peaknun (OBP). TloHATHE O cTeeHN OKHCIICHHS, OKHCIUTEISIX U
BOCCTAHOBUTEIISIX. BaykHEHIIINe OKUCITUTENN 1 BOCCTAHOBHTEIIH.

28. MerToabl cocTaBlieHHsI YPaBHEHUH OKHCIHUTENbHO-BOCCTAHOBUTENbHBIX peakiuii. OBP B pasnuuneix cpenax. Tunst OBP.
29. Teopust aneKTpoAHBIX MOTEeHIMANOB. YpaBHeHue HepHera. OnpeneneHne CTaHIAPTHBIX 3JIEKTPOAHBIX MOTEHIMANOB.
YeTpoiicTBO BOZOPOAHOTO 3IEKTPoa. Pl HanpskeHUi MeTaoB.

30. I'anpBaHMYecKUe dIeMEHTHL. Y CTpoiicTBO u npuHIuN padotel. Pacuer B/IC.

31. OnekTponau3 B pacliiaBaX M pPacTBOpax 3MeKTpoiauToB. [locnenoBaTenbHOCTh MPOLECCOB NMPOTEKAIOIIUX HA aHOIE U
karoze. 3akoHsl Dapajes. Pacuer 00beMa 1 MacChl BELIECTB, BBIACIUBIINXCS IIPH 3IEKTponu3e. [IpuMeHeHHe 3IeKTpoH3a.

32. Koppo3sus meramuioB. Xumudeckas ,3iaekrpoxumudeckas. CrocoOb! 3aIIUTEl METAJUIOB OT KOPPO3UH.

33. Axxymynsatopsl. Kucnornsie. Hlenounsie. [Tpunimn paGoTsl.

Tunossie 3aJlaHus 10 JTUCHUIIIINHEC!

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

2. Pacrincath 2MeKTpOHHYIO KOH(UTYpAIMIO aToMa MapraHIia. YKa3aTh BO3MOXKHBIC BAICHTHOCTH M XMMHYECKHE CBOWMCTBA.
Omnucarh KBAHTOBBIMH YHCIIAMU BaJICHTHBIC 3JICKTPOHBI aTOMA.

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

4. PaccunTath, BO CKOJBKO pa3 U3MEHHUTHCS CKOPOCTh XUMHUYECKON PEaKLUH , €CIH YBEIHYUTH TeMmeparypy ¢ 50 mo 80
rpagycoB o enbcuto, TeMnepaTypHbIi KO3GGHUIIHMEHT paBeH 3.

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

- YBEJIIMYUTH TEMIIEPATYPY
- MMOHU3UTH KOHIICHTPAIMIO BelecTBa B

- MTOHU3UTH JIABIICHUE B CHCTEME

HAIUCATh BBIPAXKCHUE JJIsI KOHCTAHTHI PABHOBECHS IAHHOW PEaKIIHu.

6. Paccuntare MomsipHyro koHueHtpamuro 200 r 20% pactBopa xyopuaa kKamenus ([1=1,015 r/m).
7. Ha ckonbko noHM3HUTHCS JaBieHue napa Haja pactBopoM mipu 25 °C, comepxkammm 15 1 rmoko3sl B 150 r Bogsl. JlaBneHue
mapa HaJl YCTBIM pacTBopuTeneM(IIpu ToH ke TemmepaType) paBHo 26 kl]a.
8. Hammcats peakuuu ruapoausa coneir K2CO3, NaCl, MnSO3, FeSO4 ykazate pH B kKaxIoM ciiydae THIpOJIN3A.
9. YPOBHATE METOZIOM 3JICKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2SO4 = Na2S04 + MnSO4 + K2504 + H20
10. Paccunrates 3JIC ranbBaHUYECKOTO dJEMEHTA, COCTOSILIEro U3 IUIACTHH OJI0BAa M MEJAH, NMPH UX KOHLEHTpAlUU B

pacTtBopax cooTBeTCTBeHHO [ 1] Monb/m 1 [0,01] Monb/11. YKa3aTh HanpaBiIeHUE TBUKEHUE JICKTPOHOB.

WHnuBKyanbHble 3aJaHUs:

"OcHoBHBbIE 3aKOHbI XUMUHU. CTpoeHHe aToMa. XUMHYecKas CBS3b"
"OHepreTrka XUMUYECKUX NIpeBpalieHui"”

"KuneTrnka XUMHUYECKUX peakuuii. Xumuyeckoe paBHOBecHe"

"CocraB u cBoiicTBa pacTBOpoB. Peakiiuu noHHoro oomena. ['maponus comneit”
"OKHCIUTENIBHO-BOCCTAHOBUTENBHBIE PEAKLIUHN. DIEKTPOXUMUs"

6.4. Meronnueckue MaTepuaJibl, ONpeae/sionue npoueaypbl OHeHUBaHUA

Pemenne THIOBBIX 3aJaHUH, TECTOB, 3aIIUTA TEOPETHUECKOTO MaTepHala Ha 1a00paTOPHBIX 3aHATHIX.
JlaGoparopHasi paboTa CYUTAETCS CAAHHOM, IIPH BBINOJIHEHUH CIEAYIOIINX YCIOBHI:CTYICHT Ha HEll IPHCYTCTBOBAI, BHITOIHUII,
3aIIUTHI TEOPETHYECCKUI MaTepual 1mo qanHoi Teme. KoHTponbHas paboTa cuuTaeTcs BEIOJTHEHHON, TPH PEIICHUH CTYICHTOM
70% 3amaHuii COAEPKAMUXCS B BApHAHTE.

3auer 10 AUCUMUILIMHE CTABUTCS 10 UTOraM paboThl 00Y4aloIerocsi B TeUEHHE CEMECTPa, BBIPAKEHHBIM B BU/IE BBIITOJTHEHUS
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

ABTODBI, COCTABUTEIIH 3arnaBue WznarenscTBO, roj
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 Huxomnai 3amaun U ynpaxHeHHU 1Mo o0Imel XUMHH: y4e0. mocodne Mocksa: Unterpain-
JleonnnoBuu IIpecc, 2001
JI1.3 |3aitnes B. I1., XuMHUA: METOANYECKHIE YKa3aHUS M0 BBITIOIHEHUIO Ta00PATOPHBIX Hosocubupck: CI'YBT,
Moxkposuukast H. I1., | pabot 2018
Kupumok A. .

7.1.2. Jlono/HUTeIbLHAS JIMTEpaTypa

ABTODBI, COCTaBUTEIH 3aryiaBue WznarenscTBo, rox




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI2.1 |SpocnaBueBa AHHa Xumus: 1a0apOTOPHBINA MPAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 Tlepeuenn pecypcoB HH(POPMAINMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH ""UnTepHeT"
21 KoHcnexr jekuuii mo oomei XuMuu
32 | O6pazoBarensublii nopran CI'YBT. Dnektponnslii kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUMIIIMHBI (MO JISI)
Haznauenue ObopynoBanne
YuebHas ayIUTOPHL quist | AynutopHas pocka; Kommiext yge6Hoi Mebenu; KoMImekTs! XUMHUECKOH MOCYIBI U PEaKTUBOB
MIPOBEIEHUS TPYIIOBBIX 1 | 1715 IPOBEACHUS XUMHIECKOTO IPAKTUKYMa; BBITSDKHOIM 1IKad
WH/INBUTYaJTbHBIX KOHCYJTbTAIHA
YueOHas AyIUTOPHS Juis | AynutopHast ocka; Komruiekt ydeOHON Mebenn; 6 KOMIUIEKTOB JUIsl JIAOOpaTOpPHOH paboThl 1o

MPOBEACHUSA TEKYLICTO KOHTPOJIA
u l'[pOMe)KyTO‘lHOfI aTTeCTalluu

OIIPEAEIECHHIO KECTKOCTU BOABI (IITATHUBBI C MPOOHpPKaMu, HAOOp XUMUYECKHX PEareHToB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH paboThl IO ONPEJEICHHIO 3JIEKTPOIPOBOAHBIX PACTBOPOB COJNEH
(ITK-21mT., WMCTOYHMK TOKa-3 1INT., IITaTHBEI C TPOOMpPKaMH, D3JEKTPOIBl H3MEpUTEIBHEIC,
QNIEKTPOABI CpaBHEHUS); 6 KOMIUIEKTOB [UIA J1a0OpaTOpHOH paboOTBl 10  OMpPEICTICHHIO
HOHOOOMEHHBIX peakuuil (WTaTUBBI ¢ MpoOupKamu, HAO0Op peakTuBOB, pH-meTpbl); BuITsOKHON
mkadg

VYueOHas ayAUTOpUS quis | AynutopHas nocka; KomrurekT ydeOHONM Mebenn; MynprumenuitHoe o0opymoBaHHE: HPOEKTOP
IIPOBEIECHUS TPYyHNIOBBIX ¥ | (CTaIlOHAPHEIN), 3KpaH (cTanuoHapHsIi), [TK (mepeHoCHOI)

WHJIMBHYaJIbHBIX KOHCYJIbTalH

ITomemenne s | Kommaekr  yuebno#t wmebenn; I[IK — 10 mT., nogkiroueHHBIX K cetd "HutepHer" w
CaMOCTOSITEITLHOM paboTHI | 00ECTIEYNBAIOINX ~ JOCTYI B JJICKTPOHHYIO  HH(OPMAIIMOHHO-00pa30BATEIFHYI0  Cpely
00yJaronIxcs YHHBepcHTeTA.




