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Uroro ayn. 36 (36 |36 (36
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HUrtoro 108 [ 108 | 108 | 108




Paboyast mporpamMma qUCIHHUILTAHBI

Xumus
pa3padorana B coorBercTBUM ¢ PI'OC:

DenepanbHbIil rocynapCTBEHHBIH 00pa30BaTENIbHBIN CTaHIAPT BHICIIET0 00pa30BaHus - OakanaBpuar 110 HapPaBICHHIO TOATOTOBKA
13.03.02 DnekTposHEpreTHKA U 3MEeKTPOoTeXHAUKA (prka3 MuHoOpHaykn Poccnu ot 28.02.2018 1. Ne 144)

COCTABJICHA HA OCHOBAHUM y‘[eGHOFO IJiaHa OﬁpaSOBaTeHLHOﬁ nporpamMmabi:

13.03.02 HampagsiieHue noaroToBkH "DIEKTPOIHEPreTUKA U JIEKTPOTEXHHUKA"
IIpodmis "DnexrpocHabxeHne"
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PaGouyro nporpamMmmy cocraBuJi(u):
cmapwuti npenodasamens , Moxposuykas Hamanwvs Biaoumuposna
Pabouas mporpamMma oo0OpeHa Ha 3aceAaHuK Kadeapsl EcTecTBeHHO-HAYYHBIX AUCIHILIHH

3aBenyromuii kagenpoit Bukynos CtanuciaB BukropoBud



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,
BEIIIECTB M COSTMHEHNH, NX Ha3HAYECHHUE W 00JIaCTH MPUMEHCHHS.

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
3aHATUSA / Kypc AroT
Paznen | Pasgen 1. O0mast xumust
Jlex Crpoenmue aroma /JIex/ 2 1 JI1.1 JI1.3 0
31




Jlex Iepuonnueckas cucrema. Ilepuogmueckuii 3akoH /Jlex/ 2 1 JI1.1 J11.3
31
Jlek Xumndeckast cBsi3b /JIex/ 2 1 J1.1
€)!
J1ab Crpoenne aroma /J1a6/ 2 2 JI.1J11.2
21032
Cp WnauBunyansHoe 3ananue Nel /Cp/ 2 10
Jlex DHepreTuka XuMHUUECKUX peakuuit /Jlex/ 2 2 JI1.1
31
Jla6 DHepreTuka XUMHUYSCKUX peakiuii /J1a6/ 2 2 JIL.1J11.2
J1.3
32
Cp WnauBunyansHoe 3ananue Ne2 /Cp/ 2 10
Jlex CkopocTb xumMHueckux peaxuuit /JIex/ 2 1 J1.1
31
Jlex Xumuueckoe paBHoBecue /JIek/ 2 1 JI1.1
€)!
J1ab CKOpoCTh XUMUYECKUX peakmuit /J1ab/ 2 2 JI1.1
JI1.2J12.2
32
Jla6 Xumuueckoe paBHoBecHe /J1a6/ 2 2 JI1.2J12.2
32
Cp WnnusunyansHoe 3agaane Ne3 /Cp/ 2 10
Cp IonroroBka k maboparopHbM pabotam /Cp/ 2 10 JI1.3
Jlex CriocoObI BeIpaXkeHHsI cocTaBa pacTBopoB /JIex/ 2 1 JI.1J11.2
32
Jlex CgoiictBa pactBopoB /Jlex/ 2 2 JI1.1J11.2
32
Jlex HonooOMeHHbIe peakiuu /JIex/ 2 1
€)!
Jlab HonoobOmenHbIe peakiyn /J1ad/ 2 2 JI1.2J12.2
Jlex Tanponus coneit /Jlex/
Jla6 Tanponus coneii /J1a6/ 2 2 JI1.2J12.2
32
Cp WnauBunyansHoe 3ananue Ned /Cp/ 2 10
Jlex OKHCAUTETPHO-BOCCTAHOBUTENBHBIE peakiuu /JIex/ 2 2
31
JIa6 OKHUCIIUTETLHO-BOCCTAHOBUTENbHBIE peakiiu /J1ad/ 2 2 JIT.1
J11.2J12.2
32
Jlex OnexTpoxundeckue cuctemst /JIex/ 2 3
31
JIab laneBanmgeckuii anement /J1ad/ 2 2 J1.1
JI1.2J12.1
32
Jlab DNeKTPOJIM3 PacTBOPOB U paciiaBoB /J1ab/ 2 2 JI1.1
J1.2J12.1
32
Cp WNuauBnayansHoe 3amanue NoS /Cp/ 2 10
Cp IMonroroBka k taboparopHbM padotam /Cp/ 2 10
HKP Kowmmurekcras koHTpossHas padora /MKP/ 2 2 JI1.1J11.2
€)!
Jlex OCHOBHBIE TOHSTHUS 1 3aKOHBI XUMUH /JIex/ 2 1 JI1.1

5. COJEPJKAHUE JUCLUIIIMHBI (MOAYJIST)

Paznen "O6mas xumus"

Jlexmust "OcHOBHBIE 3aKOHBI XUMHUN"

OCHOBHBIE IIeJIH U 33/1a4H JUCITUTLTAHBI, €€ CTPYKTYpa U CBSI3b C AUCIUILUTHHAMY B OOIIEH CHCTEME IMOTOTOBKY CIICIHATUCTA.
OyHIaMEeHTaIbHBIE 3AKOHOMEPHOCTH XUMHUH KaK TEOPETUIECKOH OCHOBBI HOBBIX HAYKOEMKHX TEXHOJOTHI. OCHOBHEBIE
CTeXHOMETpHUUECKHe 3aKoHbI. OCHOBHBIC HAPaBIeHHs TEXHUUECKOTO MPOrpecca B OTPaCIHy.




Jlexuus "Crpoenue Beniecta”
Crpoenune atoma. KBantoBble urcna. PacripeneneHue 3JIeKTpOHOB 110 YPOBHSM H MOYPOBHSM. BiinsiHIE CBOWCTB XUMHIECKOTO
9JIEMEHTAa B 3aBUCUMOCTH OT €0 3JIEKTPOHHOW KOH(UTYpaIHH.

Jlexuus "Ilepuonnyeckuii 3akon [[.11.Menneneena".
CrtpykTypa nepuoandeckor cuctemsl. [lepuoIn4HOCTh H3MEHEHHS CBOMCTB XUMHUYECKHX AJIEMEHTOB U UX COEIMHEHUI.

Jlexmus " Xumuueckas cB3b".

OcHoBHbIE CBOWCTBA XUMUYeCcKOH cBsA3H. KoBaneHTHas xumudeckas cBsa3b. [lonsprocTs cBs3u. Haceimmaemocts. HampasneHHOCTS.
Honnas ces3b. Kpucramnsl. Merannuueckas ca3b. BonopoaHas cBsa3b. Ban-nep-BaanbcoBo B3aMMOAEHCTBYE MOJIEKyI. BiausHue
TUTIA XUMUYECKOH CBS3M Ha (PU3NKO-XUMHUYECKHE CBOWCTBA BEILIECTB.

Jlexnus "Xumudeckas TepMOAMHAMUKA"

DHepreTuka XMMHUYECKHX IponeccoB. IIoHsTHe TepMOANHAMUUYECcKO# ciucTeMbl. Buasl cuctem. TepMmoauHaMudeckue mapaMeTpsl
cucrembl. Kimaccngukanns tepMoguHaMIYECKHX polieccoB. BHyTpeHHsist sHeprus u sutanbnust. Ternosbie 3G QexTs 1 ux
HCTIONIb30BaHNE B XUMHIECKON TeXHOJIOTHH. DHTponus. JHeprust [ m66ca. OcHOBHBIE 3aKOHBI TEPMOJHHAMHUKH.

Jlexnus "Xumuueckas KuHeTHKa"

CKOpOCTh XUMUYECKUX peakuuil CKOpOCTh XUMHUYECKUX PEaKLUii B FOMO- ¥ FeT€POreHHbIX cucreMax. dakTopkl, BAUAIOIIUE HA
ckopocTh peakuuid. Teopust Appennyca. Karanuzatopsl. [OMOreHHBI M reTepOTreHHBIN KaTaan3. 3aKOH AeUCTBYIOLINX Macc IS
HeoOpaTuMsbIx peakiuil. [Ipasuna Baunt-I'odda. Xumuaeckoe u pa3oBoe paBHOBecHE

IMonsTHEe 00 0OPaTUMBIX U HEOOPATHMBIX PEAKIHAX. XUMHYCCKOE PABHOBECHE. 3aKOH JIEHCTBYIOIINX MAcC VI 00PaTUMBIX
peakmuii. @akTopHI, BAMSIOMNE Ha XUMIYeckoe paBHOBecue. [Ipunitm Jle atense.

Jlexuus "PacTBopbI 1 uX cBoiicTBa"

Knaccngukanus pactBopo. CriocoOB! BRIpaXKEHUST KOHIIEHTPALUH PAcTBOpa. PACTBOPHI HEANIEKTPOIUTOB U HX KOJUTUTAaTHBHEIC
cBoiicTBa. 3akoH pa3basieHuss OctBabaa. Teopus AMEKTPOIUTHIECKON Aucconnanui. CTereHb U KOHCTaHTa JIUCCOITUAIINH.
Crnabble U cHIbHBIE MIEKTPONUTEL. CBONHCTBA PACTBOPOB NEKTPOIUTOB.

Jlexmus "MoHHO-00MeHHbBIe peakiuy. [ unponus comneit”
Honnoe npoussenenue Bojbl. Bogopoanslii nokasarens. MaaukaTopsl. OCHOBHBIE TUIIBI THApoau3a conell. Onpeaenenue pH B
KaxoM turne. CreneHs ruaponusa. @akTopsl, BIUSIONNE Ha TPOLECC THIPOIH3a.

Jlexmust "OkuCIATENFHO-BOCCTaHOBHTENBHBIE peakiun (OBP)".

OCHOBHBIE TIOHATHS JaHHBIX peakuuil. CteneHp okucaeHus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA AJIEMEHTOB U UX
coenunenuit. [IpaBuiio anekTpoHHoro 6ananca. Ypasauanus OBP MeTomamMu 3JIeKTPOHHOTO M HOHHO-3JICKTPOHHOTO OajiaHca.
Pasnosunnoctr OBP. BaxkHelime oKUCIMTEIN U BOCCTAHOBUTENU. OKHUCIUTEIBHO-BOCCTAHOBUTENbHAS JJBOMCTBEHHOCTD
XUMHYECKUX DJIEMEHTOB.

Jlexuus "OcHOBBI 3eKTPOXUMHUN"

IlonsiTHE 21EKTPOXUMUYECKOH cUCTEMBL. Bubl cucteM. DNeKTpOAHBIN NOTEHIUA MeTalIa. DIeKTPOXUMUYECKUN psif,
HanpspkeHHH. CBoMCTBa pAga akTUBHOCTU. XUMUYECKHE HCTOYHUKH IEKTPUUECKOTo ToKa. ['anpBaHndeckuii aneMenT. [IpuHnun
pa6otsl. Pacyer DJIC. DnekTponu3 BOAHBIX PaCTBOPOB U €ro 3aKoHOMepHOCTH. Koppo3us meTamios. 3alyra METalIoB OT
Koppo3uu. AKKyMyasTopsl. Bumer. [Ipuammm paboTsl.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. IlepeyeHs BUIOB OLIEHOYHBIX CPEICTB

BrlinosHeHbIe U 3alUIICHHbIE Tab0paTopHbIe paObOThI
BebImoHEHHBIE U 3a4TEHHBIC KOHTPOJIBHBIC PA0OTHI
3a4eT 1o JUCIUILINHE

6.2. TeMbl NHCBMEHHBIX PadoT

He mpemgycMoTpeHbI y4eOHBIM IIIaHOM.

6.3. KO]—ITpO.]'I])HbIe BOIIPOCHI ! 3a/1aHUSA

DOCrI gaa komnerenuuu OITK-3.3

1)JIerde oCTabHBIX MEPEUNCICHHBIX AIIEKTPOH TEPSET aTOM:
a) Na;*

0) Mg;

B) Al;

r) Si.

2)Yto periiaMeHTUpyeT MPaBUiIO dIEKTPOHHOro Oananca?




Ortsgert: 1o nmpaBuiry 31eKTpOHHOTO OalaHCa YHCIO 3IEKTPOHOB OTAAHHBIX BOCCTAHOBUTEIEM PABHO YUCITY SIEKTPOHOB MPHHATHIX
OKHCIIUTETIEM.

3) Ckopoctb peakiuu N2(t) + 3H2(T) <> 2NH3(r)Q>0 MOXXHO yBEIINYHTH,

a) IOBBICUTHTEMIIEPATYPY;

0) UCMOJIb30BaTbKATAIN3ATOD;

B) YMEHBILUTD JABIICHUE;

T') TOHU3UThTEMITEPATYPY. *

4)ITo xaxoMy ITPaBIITY MOXHO PACCUUTATh CTEIEHb OKUCICHUS JIEMEHTa, €CJIM OHA He TIOCTOSHHA?

OtseT: CymMa Bcex CTENeHel OKHCIeH s BCeX aTOMOB B MOJIEKYJIE paBHA HYIIIO.

5)K OKHCIHTETEHO-BOCCTAHOBUTEIFHOM PEaKIIMN He OTHOCUTCS:

a) NaOH+HCI = NaCI+H20;*

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

B) 2KMnO4 = K2MnO4+Mn0O2+02;

r) 2H2+02=2H20.

6)IlepeuncinnuTh HETOCTATKU KUCIOTHBIX aKKyMYISTOPOB.

OrtBet: HeOObIIas y/ebHAsI BHEPTHsL, cCaMOpa3psi/] PH XPaHEHHUH, UCII0JIb30BAaHUE TOKCUYHOTOTSDKEIOr0 MeTajlia IpH
W3TOTOBJICHUH — CBHHEII, I HMCIOJIB30BaHIE CEPHON KHUCIIOTHI.

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

0) 2,5;

B) 3;

r)4.*

8)Kakune moKpbITHS UCHONB3YIOT IPU XUMUYECKOH 3alIUTE METANTIOB OT KOPPO3UU?

OrtBet: Kpacku, smManu, CMOJIBL, OKCHIHEIE, pocdaTHBIC, HUTPHIHBIC TOKPBITHSL.

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

a) 100 r pactBopa;

6) 100 1mM3 pacTBOpUTEIIS;

B) | KT pacTBOpA;

r) 1 tutpe pactBopa.*

10)Kakoii nmporiecc Ha3bIBaeTCS OCMOCOM?

OtBet: OcMOC - 3TO MPOIIECC OJHOCTOPOHHEH M (y3UH MOJIEKYIT pAaCTBOPHUTENS Yepe3 MOTYIPOHUIIaeMyI0 MeMOpaHy B
PacTBOPEHHOE BEIIECTRBO.

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

a) 2 paza;

0) 4 paza;

B) 6 pas;

r) 8 pa3.*

12)Yto BEIpaXkaeT KOHCTaHTA AIEKTPONUTHICCKON TUCCONMANI?

OtBet: OTHOILICHUE YHCIIA MOJIEKYI MIEKTPOINUTA MOABEPTIINXCS JUCCOIMAIINN K 00IIEeMy YHCITy paCTBOPEHHBIX MOJICKYII.
13)IIpu HOpMaNBHBIX YCIOBHSIX TeMIIEpaTypa raza paBHa:

a) 0°C; *

6) 25° C;

B) 20°C;

r) 273°C.

14)Yem xapakTepHu3yeTcs IpoIecC BOCCTAHOBIICHHUS HJIEMEHTA B OKHCINTEIIBHO-BOCCTAHOBUTEIIFHOM peakiin?

Ortsert: [Iponecc BOCCTaHOBICHHUS - 3TO MPOIECC IPUHATHS IEKTPOHOB, IPH KOTOPOM CTEIICHb OKUCIICHHUS 3JIEMEHTA OHIKACTCS.
15)Kakoii U3 nepeyrcaeHHbIX HUKe aTOMOB UMEET HauOONbIINNA pagyc:

a) H;

0) K;*

B) Li;

r) F.

16)ITponomxute (GOpMYITHPOBKY 3aKOHA ABOTaapo: «B paBHEIX 00bEMax JIFOOBIX T'a30B, B3ATHIX IIPH OAWHAKOBOH TEMITEpaType U
JIABJICHUM. ..»

OTBeT: COAEPKUTCS OJUHAKOBOE YUCIIO MOJIEKYIL.

17)HaunGonp1ee 4ucio aTOMHBIXOPOUTANIEH CONEPIKUTCS Ha:

a) p — MOIypOBHE;

0) s — mOaYpOBHE;

B) f — moaypoBHe; *

r) d — moxypoBHe.

18)Kakne coeqrHeHVsI B XUMUM HA3bIBAIOT OKCAIAMU?

OtBeT: OKCHIBI — 3TO COEUHEHHUS, COJEPIKAIIle B COCTABE XUMUYECKHH JIEMEHT U KUCIIOPOI.

19)B xakux coeJUHEHUAX XJIOP MOXKET MPOSBIATH TOIBKO OKHCIHTEIBHbIE CBOMCTBA:

a) NaClO4; *

6) KCIO3;

B) CI20;

r) HCIL.

20)YTo IpOUCXOINT C TEIUIOTOH B YHIOTEPMHUIESCKON peaknuu?

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




21)PacTBOPUMOCTB — 3TO MaKCUMAaIbHAs Macca BEIIeCTBa, KOTOPYIO MOXHO PACTBOPHTH IIPH AaHHOH TeMIepaType B:
a) 100 r pactBopa;

6) 100 r pacTBopuTeNS;*

B) | T pacTBOpA;

r) 100 Mx pacTBOpa.

22)[lepeuncanuTh ycrnoBUs, OTHOCSIUECS K CTAHAAPTHBIM YCIOBUSIM B TEPMOJJMHAMUKE.

Otgert: Temmieparypa 25°C(298K , napnenne 1 at™. (101,3 kI1a; 760 MM.pT.CT.).

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

a) CuSO4;

6)SnCI2;

B) K2S;*

r) ZnBr2.

24)Ha 4to pacxoyeTcsi SHEpPrus aKTHBAllMK MOJIEKYJIaMH, BCTYMAOLIIMMHU B XUMHYECKYIO PEAKIIUIO [0 TeoprH AppeHnyca?
Ortset: Ha mpeosonenne OTTaIKUBaHUS IEKTPOHHBIX 000JI0YEK MOJIEKYI, Ha pa3phbIB CTAPhIX XMMHUUECKHUX CB3eH, 00pa3oBaHM
aKTHBUPOBAHHOT'O KOMILIEKCA ¥ 00pa30BaHHE HOBBIX XUMUYECKUX CBA3EH.

25) Ilpu aHOAHOM 3alIUTE METANIa OT KOPPO3UH, 3aLIUIIAEMbIIl METAIT HOKPHIBAIOT:

a) MEHee XUMHIYECKH aKTUBHBIM METaJlIIOM;

6) MeTayuIoM, SNIEKTPOJHBIH ITOTEHIIHAJ KOTOPOTO HIKe; ™

B) METAJUIOM, JIEKTPOAHBIH MOTEHIAAT KOTOPOTo OOJIbIIE;

') METAJUIOM, KOTOPBI/ CTOUT B PsAAY HANPsDKEHHs TIOCIIE BOJOPOJIA.

26) Kakune peakium Ha3bIBAIOTCS 00PaTUMBIMU?

Otset: OOpaTHUMBIE 3TO TAKHE PEAKIUH, IPOAYKTHI KOTOPBIX, B3aHMOACHCTBYS MEX Iy co00ii, 00pa3yroT HCXOAHBIC BEIECTRa,
HpPOTEKAIOT KakK B IPSAMOM, TaK U B 0OpaTHOM HalpaBIEHUH.

27) B ranpBanmueckoM >neMeHTe Sxoou-Jlannams:

a) MeJIb SABJISCTCS aHO/IOM;

0) LMHK SIBIISIETCS KaTOJIOM;

B) 3JICKTPOHBI IEPEXOJIIT OT IIMHKA K Metu;*

T) MeIb PaCTBOPSAETCS B Ipolecce padoTHI.

28) Yo BIpaxkaeT MOJISIpHAs KOHIIEHTPALUs pacTBopa?

Ortset: KonuyecTBo MoJiel paCTBOPEHHOI'0 BEILIECTBA B OJJHOM JIMTPE PACTBOPA.

29)OT™MeThTe ypaBHEHUE PEAKIHH, B PE3yNbTaTe KOTOPOH CTEIeHb OKHCICHHS aTOMOB XJIopa moBbImaercs ¢ 0 o +7:
a) HC1+ 2H20 = CIO2 + 5H+;

6) CI2 + 6H20 =2ClO3- + 12H+;

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

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

30)Kak BnusieT 1aBieHUE HA pACTBOPUMOCTH ra30B B )KUAKOCTSIX?

Ortset: [Ipu yBenuueHun JaBIEHUS pACTBOPUMOCTD Ta30B BO3PACTAET.

TunoBsie BOITPOCHI K IMOATOTOBKE 3allIUThI J'Ia60paTOpHBIX pa60T 0o JUCHUIIIINHE

1. OCHOBHBIE 3aKOHBI XMMUU. 3aKOH COXPAHEHMs MacChl BEIIECTB. 3aKOH IOCTOSIHCTBA COCTaBa. 3aKOH ABOraJpo U €ro
CIIeACTBHSA. 3aKOH IKBHBANEHTOB. OIpeieneHNe 3KBUBAICHTHBIX MAacC MPOCTHIX U CIIOKHBIX BEIECTB.

2. Teopuu crpoenus atoma Pesepdopna u bopa. CocraB atoma. OTHOCHTENBHASI ATOMHAsI Macca >JIEMEHTa.

3. KBaHTOBBIE YMCHA.

4. Pacripenienienue 31€KTPOHOB IO 3HEPreTUYECKUM YPOBHAM U noAypoBHsAM. Ilpunnun ITaynu. IIpasuno Xynga. IIpaBuio
Krneuxosckoro.

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

6. Ilepuonuueckuii 3akoH. CTpykTypa nepuoaudeckoil cucremsl. [loHsTHE O rpynnax, HOATrPyNnax U MNepuoAax.

Ilepuonnyeckoe U3MEHEHNE CBOMCTB XUMUUECKUX 3JIEMEHTOB B IPYINIAX U IEPUOAAX: 3PS SApa; pailyc aTOMa; SHEPrust
MOHU3a11H; SHEPIUS CPOJCTBA K 3IIEKTPOHY; JJIEKTPOOTPULATEIbHOCTD; OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA.

7. Ilonsatue o BHyTpeHHeH 3Hepruu cucremsl. IlepBblii 3akoH TepmoauHaMuku. Ero npuMeHeHue Aisl H30XOpHBIX U
M300apHBIX MIPOIIECCOB.

8. [onsatue 06 suTanenuu. 3akoH ['ecca u ero cneactBus. [loHsaTHe o0 TemmoTax 00pa3oBaHUs CIIOKHBIX BellecTB. Pacuer
U3MEHEHHUS SHTAJIBIUH IPU XUMUYECKHX PEAKIHAX.

9. ITonsatne 06 sHTpOnMU. BTOpOii M TpeTnii 3akoHEI TepMoauHaMuKH. CTaHTapTHAs SHTpONHS BemecTBa. Pacder
U3MEHEHHUS SHTPOIIMH CUCTEMBL.

10. IonsiTue 06 U300apHO - HU30TepMUUECKOM MoTeHIane. OCHOBHOE ypaBHEHHE TEPMOAWHAMUKH. Y CIOBUS BO3MOXKHOCTU
NpoTeKaHus nporecca. Pacuer m3menenns cBodoxHoi sHepruu [ m66ca.

11. Xumuueckas kKuHeTuKa. CKOpOCTh XUMUYECKOM PeaKLUU B TOMOI€HHOW U F€TEPOr€HHOM CUCTEMaX. 3aBUCHMOCTb
CKOPOCTH XUMHYECKON PEAKIMHU OT KOHLIEHTpAauuu. OPU3HYECKUI CMBICI KOHCTAHThI CKOPOCTH XMUMUYECKOU peaKuu.

12. BimsiHue Temnepartypsl Ha ckopocTh XuMuueckoi peakuuu. [IpaBuno Bant I'odda u Temneparypusiii ko3ddUIHCHT.
Teopust AppeHuyca. 3aBUCIMOCTb CKOPOCTH XMMHUYECKOHN peakMy OT S3HEPIrUU aKTUBALIUU.

13. Karanus. OcHOBHBIE HONOKEHUSI TEOPUH KaTaau3a. MexXxaHH3M FOMOTEHHOTO M TeTepPOTeHHOrO KaTalu3a.

14. IonsiTue 06 0OpaTHMBIX peakHUAX U XMMHUECKOM PaBHOBECUH. 3aKOH JIEHCTBYIOLUIMX Macc A OOpaTHMBIX CHCTEM.
CB#13b KOHCTAHTHI PABHOBECHS C TEPMOIMHAMUYICCKIMH (DYHKITHSIMHU.

15. ITpunnun Jle-llarense. Bnusnue nu3MeHeHus TeMnepaTypsl, AaBICHUS, KOHLIEHTPALUY BELUIECTB HA CMELICHUE

PpaBHOBECHA B CUCTEME.




16. OOmas xapakTepucTuka pacTBOopoB. CroCOOB! BRIpaKE€HHsI KOHIIGHTpAUil pacTBOPOB.

17. TepMoauHAMHUKa MPOIECCOB pacTBOpeHMsl. BiusHue TeMmepaTypsl U JaBJICHHUS HA pAaCTBOPUMOCTH BEIIECCTB.

18. KomnmuratueHble CBOHCTBA WaCaNbHBIX pacTBOpoB. 3akoH BauT-T'odda. 3akon Payns u ero cnenctus. CriocoOb
OTIpeIeIeH s MOJIEKYJISIPHON MacChl paCTBOPEHHOTO BEIECTBA.

19. [TonsaTue 06 s>nexTponurax. Teopus saeKTpoaUTHUECKON qucconnanuy. OOMUNA NPUHLIMI JUCCOLMALIUHN. DIEKTPOIUTHL.

OCHOBHBIE NOJIOKEHHSI TEOPUH 3IEKTPOIUTHYECKON Jrcconnanuy. Jlucconuanys KUCJIoT (OAHO- 1 MHOTOOCHOBHBIX ), OCHOBaHHUH
(omHO- ¥ MHOTOKHCIIOTHBIX), COJIeH (CpeTHHX, KUCIBIX, OCHOBHBIX).

20. KonnmuratusHble CBOHCTBA pacTBOPOB MEKTPOIUTOB. M3oToHnueckuit ko3ddunuent. Crenens auccormarmu. [Torstue o
CHJIBHBIX U CIA0BIX 3JIEKTPONIUTAX.

21. Crabsie snextponuThl. KoHcTanTa muccormanuy. 3akoH pazoapieHuss OcTBasbaa.

22. CunbHbIe MEKTPONUTEL. AKTUBHOCTh HOHOB. [IOHATHE O KaXKyIIEHCsl CTEIEeHH AUCCOIHAINN.

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

24. VoHHO-00MEHHBIE PeaKIMU B PaCTBOpPax 3JIEKTPOIHTOB. Y CIOBUS HEOOPATUMOCTH MOHHO-OOMEHHBIX PEaKIIHH.

25. XKecrkocts Boabl. Bpemennas n nocrosiHaast. CriocoObl yCTpaHEeHUS .

26. I'mapomus coneit. O6patumocts runponmsa. CreneHs ruaponnsa. KoHcTanTa ruaponnsa. Y CIoBHS YCHICHHUS THIPOJIH3A.
T'unponus pa3nuuHbIX TUIIOB CONEH.

27. OxucnurensHo-BoccTaHoBUTeNbHBIE peakuuu (OBP). TlonsTHe 0 cTeneHn OKHCICHHUS, OKUCIUTENIX U

BOCCTaHOBHUTEISIX. BaykHelIIe OKUCIIUTENN U BOCCTAHOBHUTEIH.

28. MerToabl cocTaBlIeHUsI YPAaBHEHUM OKUCIUTENIBHO-BOCCTAHOBUTENBHBIX peakiuil. OBP B pasnuunbix cpenax. Tunst OBP.
29. Teopust aMEKTPOAHBIX MOTEHIMANOB. YpaBHeHue HepHera. OnpeneneHne CTaHIAPTHBIX MEKTPOIAHBIX MOTEHIHAIOB.

Y CTpoiCTBO BOIOPOJHOTO AIIEKTPOaA. P Hanps>KeHUid MeTasuioB.

30. lanpBaHWYECKHE 3JEMEHTHI. Y CTPOWCTBO M MpHHIUI padoThl. Pacuer DJIC.

31. OJeKTponau3 B pacillaBaX U pacTBOpPax MIEKTpoNUTOB. IlocienoBaTeabHOCTh NPOLIECCOB IPOTEKAONINX HA aHOAE U
kaToze. 3akoHbsl Papajes. Pacuer 06beMa 1 MacChl BEMIECTB, BBIICTUBIINXCA PpH dNekTponuse. [IpumeHeHue anexTponusa.

32. Kopposust MetamioB. XuMudeckast ,31eKTpoxuMuueckast. CriocoObl 3alUThl METAIIOB OT KOPPO3HUH.

33. Axxymynstopel. Kucnorusre. [lenounsie. [TpuHImm paGoTsI.

TunoBsle 3alaHUs MO JUCLUILINHE:

1. PaccunraTh dKBHBaJeHTHBIE Macchl ciemyrommx coeaunennii PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacnincatb 37eKTPOHHYIO KOH(UIYpalMio aToMa MapraHiia. YKa3aTb BO3MOKHbIC BAICHTHOCTH M XMMHUYECKHE CBOMCTBA.
OmnucaTb KBAHTOBBIMH YHCIAMH BaJICHTHBIE 3JIEKTPOHBI aTOMa.

3. Paccunrath TemoBoi 3pdeKT peakiuu rOpeHus aneTmieHa (H.y.)

4. PaccunTath, BO CKOIBKO pa3 M3MEHHUTHCS CKOPOCTh XUMUYECKON PEeakKIiH , €CIH YBeIHIUTh Temmeparypy ¢ 50 mo 80
rpanycos 1o Llenscuto, TemneparypHblid koadduuueHtT paseH 3.

5. Kynma cmectutscst xummudeckoe paBHoBecHe cucteMbl A(T) + 2B(r) «»C (x) AH<O ; ecimn

- YBEJIMYUTD TEMIIEPaTypy

- IIOHU3UTh KOHLIEHTPALIMIO BelecTBa B

- MOHU3UTH JABJICHHE B CUCTEME

HaIucaTh BBIPAKEHHUE JIUIsI KOHCTAHThI PABHOBECHS IaHHOM peakiuy.

6. Paccuntars MomspHyro koHueHTpanuio 200 r 20% pactBopa xyopuaa kameius ([1=1,015 r/m).
7. Ha ckonbko MOHU3UTHCS AaBleHHE Mapa Haj pacTBopoM mpu 25 °C, cogepkamuM 15 T rmroxossl B 150 r Boasl. Jlapnenue
mapa HaJl YUCTBIM pacTBOpUTeIeM(IIpH TOH ke TemrepaType) paBHo 26 klla.
8. Hammcars peakim ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 yka3ats pH B kKakaoM cirydae THIPOIIH3a.
9. YPOBHATH METOIOM BJIEKTPOHHOTO OanaHca
Na2S03 + KMnO4 + H2SO4 = Na2S0O4 + MnSO4 + K2S04 + H20
10. Paccunrates DJIC raabBaHUYECKOTO 3JEMEHTA, COCTOSILErO U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpAaLUU B

pactBopax cooTBeTcTBeHHO [ 1] Monb/n 1 [0,01] Monb/n. YKa3aTe HalpaBieHUe IBUKEHUE DIIEKTPOHOB.

VunuBuayanbHbIC 3aJaHUS:

"OcHoBHBIE 3aKOHBI XUMUHU. CTpoeHHe aToMa. XUMHU4yecKas CBSI3b"
"DHepreTrka XUMHUYECKHUX NpeBpalieHnit”

"KuneTtrka XUMU4ecKuX peakuuil. XuMuueckoe paBHOBecHe"

"CocraB u cBOICTBa pacTBOpOB. Peakruu nonHoro oomena. I'maponus conei”
"OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU. DIEKTPOXUMUS"

6.4. MeTroauueckue MaTepHuaJibl, ONpee/siolye Npoue1ypbl OlleHHBaHUA

Pemenue THITOBBIX 3aTaHM, TECTOB, 3alIUTa TEOPETHIECKOTO MaTepHaIa Ha JJAOOPATOPHBIX 3aHATHSAX.
JlabopaTopHast paboTa CUMTACTCS CAAHHOI, IIPH BHIIIOTHEHHUH CIEAYIONINX YCIOBHH:CTY/ICHT HA HEll IPUCYTCTBOBAJ, BBITOJIHHI,
3aIUTHI TEOPETHUYECKUI MaTepuai o JaHHOH Teme. KoHTposbHas paboTa CYNTaeTCsl BBIIOJTHEHHOMN, IPH PEIIEHHH CTYCHTOM
70% 3amaHuii copepKaIUXCsl B BApHaHTe.

3a4eT 1o JUCIUIUIMHE CTaBUTCS 110 UTOTaM pabOTHI 00YJaroIerocs B TEYEHUE CEMECTPa, BEIPAKCHHBIM B BUIE BBHITIOIHEHUS
KOHTPOJIBHBIX Pa0bOT, pabOThI Ha KOJUIOKBUYMAX, BBIIIOIIHEHHUS U 3aI[UTHI JJAOOPATOPHBIX padoT.




7. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJIS)

7.1 Pexomengyemast 1ureparypa

7.1.1. OcHoBHas JIMTEpPaTYpa

ABTOpBI, COCTaBUTEIU 3arnaBue W3narenscTBo, TOA
JI1.1 |Pocun U. B., TomuHa |OOmas u Heopranndeckas xuMusi. COBpeMEHHBIH Kypc: YaeOHoe Mocksa: U3naTenbcTBo
JI. . nocobue i 6akanaBpoB IOpaiiT, 2016
JI1.2 | I'nuuka Huxomaii 3amauu U ynpaxxHeHus 1o oduiei xumun: yued. mocodue Mocksa: NUHTerpai-
JleonngoBuu IIpecc, 2001
JI1.3 | 3aiiues B. I1., XUMUS: METOJJMUECKUE YKAa3aHUS 1O BBITIOJIHEHHUIO Ta00paTOPHBIX HoBocubupck: CI'YBT,
Mokposurkas H. IT., [ pabot 2018
Kupumok A. H.
7.1.2. lonoIHUTeIbLHAS JINTepaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue W3naTenbcTBO, TOI
JI2.1 |BurBunuHa ['anuna O6mas xuMus: 1a00paTOPHBI MPAKTUKYM: AT CTyA. | Kypca, o0yd. Hosocubupck: HI'ABT,
Hukonaesna o crerr. 280700 "TexHnochepnas 6e30macHOCTs" 2012
JI2.2 | SIpocnaBieBa AHHa Xumust: 1a0apOTOPHBIH MPAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 IlepeyeHb pecypcoB HH(POPMAIIMOHHO-TEIeKOMMYHUKAaIMOHHOM ceTH ""UHTepHeT"
D1 | KoHcmekT nekiuii mo obmiei XuMun
32 | O6pa3zosatensHsiil moptran CI'YBT. DnexrponHsii kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIUHBI (MOAYJIS)
Haznauenue OobopynoBanue
YuebHas ayAUTOPUS quts | AynutopHast gocka; Komrmekt ydeOHoi Mebenn; KoMIIIekTsl XUMHYECKOH TOCYIBl U PEaKTHBOB
MIPOBEICHUS TPYIIITOBBIX 1 | 1S IpOBEACHHUS XUMHIECKOTO TIPAKTUKYMa; BEITSDKHOM mKad
WHIWBUIYaJIbHBIX KOHCYIbTAIHHA
YuebHas ayAUTOPHS i | AyoutopHast nocka; Komruiekr yueGHON meOenu; 6 KOMIUIEKTOB Uil JIaOOpaTOpHOH paboThl 1Mo

MMPOBEACHUA TCKYUICTO KOHTPOJIA
u HpOMe)KyTO‘IHOﬁ aTTeCTallu

OMPENENICHUIO JKECTKOCTH BOABI (IITATUBBI C MPOOUpPKAMH, HAOOpP XUMHUYECKHX pPEareHToB); 6
KOMILIEKTOB JIJIsl JTaOOpaTOPHOH pabOThI MO OMPEACICHUIO AJIEKTPONPOBOIHBIX PACTBOPOB COJICH
(ITK-2mT., WCTOYHWUK TOKa-3 INT., IITAaTUBBl C TNPOOUPKAMH, OJIEKTPOIBI H3MEPHUTEIHHEIE,
JMEKTPOABI CpPaBHEHHUs); 6 KOMIUIEKTOB [UIS J1abOpaTOpHOH paboOThl 1O  OMpPEICTICHHIO
MOHOOOMEHHBIX peakiuil (MTAaTUBBI ¢ MPOOMpKaMH, HAO0Op peakTHBOB, pH-meTpbl); BuITsOKHON
mxad

YuebHas ayJUTOpHs quist | AyoutopHas nocka; Komruiekt yde6HOM Mmebenu; MynsrumenuitHoe oOopymoBaHHE: HPOEKTOP
MPOBECHUS TPYIIOBBIX u | (ctarmoHapHbIi), skpaH (cranuonapusii), [IK (mepenocHoi)

WH/INBUTYa bHBIX KOHCYJTbTAIHHA

[Tomemenne i | Kommnekr  yae6not wmebemm; [IK — 10 mT., nomkimroueHHBIX K cetd "HHTepHer" w
CaMOCTOSITENIbHOM paboThl | 0OecreunBaOIIMX  AOCTYIl B OJEKTPOHHYI0  HH(OPMAIMOHHO-00pa30BaTeNbHYIO  Cpemy
00y4Jaronuxcst YHuBepcureTa.




