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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

TpeGoBaHus K NpeABAPUTEIbLHOI HOATOTOBKE 00y4alOLIerocs:

2.1.1

Beenenue B mpogeccuto

2.12

HUctopus (uctopust Poccuu, BceoOmmast CTopus)

2.13

OKoorus

2.14

Beenenue B nmpogeccuio

2.1.5

DKOJIOTHSI

2.2

)_II/ICIII(IH.]'II/[H])I U MMPAKTUKH, JIS1 KOTOPBIX OCBOCHHUE JAHHOM TUCUUIIJIMHBI (MOI[y.]'Iﬂ) HEOOXO0TUMO KaK

npeiecTByoIee:

221

MaTepHaﬂOBe,ﬂ[eHI/Ie. Texuonorus KOHCTPYKIIMOHHBIX MaT€pHUaIOB

222

dusuka

223

Mertpornorus, CTaHAAPTU3AINSA U CEPTUDUKALIUL

224

ComnporusieHne MaTepUaIoB

225

TCOpeTI/I‘-ICCKaﬂ MCXaHHUKa

226

TeOpeTI/I‘IeCKI/IC OCHOBBI 3JICKTPOTCXHUKH

227

I'mapomexannka

228

Jerany MalyH U OCHOBBI KOHCTPYHPOBaHUS

229

O01mast 21eKTPOTEXHHUKA U DIEKTPOHUKA

2.2.10

Teopust MEXaHU3MOB MAaIlIUH

2.2.11

Texanueckas TEpMOJMHAMHKA U TEILIONEpEaaYa

2.2.12

Cy}lOBBIe BCIIOMOTI'aTCJIbHBIC MEXaHU3MbI, CUCTEMbI U ychOfICTBa

2213

IInaBaTenbHas

2.2.14

Cy,E[OBLIC KOTCJBbHBIC U IAapOIPONU3BOAANINE YCTAHOBKU

2.2.15

OneKkTpoobopynoBaHHe CyI0B

2.2.16

CynoBble ABUTATEIH BHYTPEHHETO CTOPaHUS

2.2.17

CynoBble TypOOMAIIHEI

2.2.18

CyZ[OBBIe XOJIOAWJIBHBIC YCTAHOBKHU W CUCTEMbI KOHAWUIIMOHUPOBAHUA BO3yXa

2.2.19

TexHonorus TEXHMYECKOTO 06CJ'Iy)KI/IBaHI/IH " pEMOHTa CYyJ0B

2.2.20

OCHOBBI aBTOMATHUKH 1 TCOPUH YIIPABJICHUA TCXHUYCCKUMHU CUCTEMaMHA

2221

OO0wwwuit Kypc TpaHcnopra

2.2.22

CraTucTuka

2223

@unocodus

2.2.24

OKOHOMUKA NPENIPUATHS

2225

rOCyI[apCTBeHHaﬂ TPaHCIIOPTHAs MOJIMTHKA

2.2.26

IenoobOpa3oBaHuE Ha TPAHCIIOPTE

2.2.27

HHdopMannoHHbIE TEXHOIOTHH

2.2.28

Teopust TPaHCIIOPTHBIX MIPOIIECCOB U CUCTEM

2.2.29

TexHonornuaeckre OCHOBBI HUHTCJUICKTYAJIbHBIX TPAHCTTIOPTHBIX CUCTEM

2.2.30

HUcrtopus tpancnopra Poccun

2.2.31

OO6muit Kypc TpaHCHIOpTa

2.2.32

®unocodus

2.2.33

WHadopMannoHHbIE TEXHOIOTHH

2.2.34

TparcnopTHOE Ieperpy30uHoe 000pyI0BaHHE

2.2.35

I'py3oBenenue

2.2.36

MexayHapoIHbIE TIEPEBO3KHU

2237

OpraHu3anusi KOMMEpYeCcKOH paboThI

2.2.38

TexHOoIOTHs U OpraHU3aLUs [IEPETPY30UHBIX ITPOLIECCOB

2.2.39

VYnpasienue paboToi MOPTOB




2.2.40 | Opranu3ams MacCaXuPCKUX MEPEBO30K

2.2.41 | ®uHAHCOBBII MEHEIKMCHT

3. KOMIIETEHIIMA OBYYAIOIIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIHIUITJIMHBI

(MOYJIS)

YK-1: Cnocoben OCYIIECTBJIATH IOUCK, KpI/ITl/I‘{eCKI/Iﬁ AHAJ/JIU3 U CHHTE3 l/lH(l)OpMa[Il/Il/l, NPUMEHATDH CHCTEMHBIH MOAXO0 AJIs

peuieHust NoCTaBJICHHBIX 3a1a4

VYK-1.1: OcymiecTBiseT MOUCK, cOOp U 00pabOTKy HH(POPMALINH ISl PSIICHUS TOCTABICH-HBIX 38124

VYK-1.2: IIpoBomut KpuTHUYECKUiT aHATH3 MH()OPMAIIUH, TTOTyIeHHON M3 Pa3-HBIX HCTOYHUKOB

VK-1.3: IIpumeHsieT CUCTEMHBIN MOAXO0 JUTSL Pe-IIeHUs TOCTAaBICHHBIX 33134

OIIK-3: CniocoGeH UcI0/Ib30BaTh OCHOBHBIE 3AKOHBI €CTECTBEHHOHAYYHbBIX JMCUMILINH B IPodecCHOHAILHOM
AesITeTbHOCTH

OIIK-3.1: Brnaneetr oCHOBHBIMHU 3aKOHAa-MH C€CTCCTBCHHOHAYYHbIX JUCHUIIIINH, CBA3aHHBIMHU C HpO(bGCCI/IOHa.]'IbHOﬁ JACA-TCIBbHOCTBIO

OIIK-3.2: YMeeT mpUMEHITh OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUILINH, CBSI3aHHBIC B TIPO(ecCHOHATEHON
NeATENLHOCTH

OIIK-3.3: Mcmomb3yeT B podeccuo-HaTbHOH eSTeTbHOCTH OCHOBHBIE 3aKO-HbI €CTECTBEHHOHAYYHBIX TUCIIUTUIAH

B pesyibTate 0CBOCHMSI AMCHUIIIMHBI 00y4AKOLIUICS 10JKEeH

3.1 (3HaTh:

3.1.1 | OcHOBHEBIE 3aKOHBI Opl"aHH‘IeCKOfI n HeOpI‘aHH‘IeCKOﬁ XUMUU; KJ'IaCCI/I(bI/IKaI.lI/IIO U CBOMCTBAa XUMHUYECKHUX OJICMECHTOB,
BCIICCTB U CO@III/IHGHI/Iﬁ, HX Ha3HAaYeHue U 001acTu IIPUMCHCHUA.

3.2 | Ymers:

3.2.1 | Ucrionp30BaTh OCHOBHBIC SJICMCHTAPHBIC METOAbI XUMHUYCCKOI'O UCCIICJOBAHUA BCUICCTB U COCITUHEHUH.

3.3 | Baragern:

3.3.1 | CrtocoGHOCTBIO BHIITOTHEHHSI OCHOBHBIX XUMUYECKHX JJaOOPaTOPHBIX ONEpaIyii.

4. CTPYKTYPA JUCHUILIAHEI (MOAYJIST)

Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jluteparypa | IlpIlo
3aHATUSA / Kypc AroT
Paznen | Pa3gen 1. OcHOBHbIE NOHATHS U 3aKOHBI XMMHMU
Jlex OCHOBHBIE TTOHSTHUS ¥ 3aKOHBI XUMHH /JIek/ 2 2 0
JIab WHcrpykTak mo TexHuke 6e3onmacHocti. OcHOBHBIE MTOHATHS /JIab/ 2 2 0
Cp Kiraccsl 1 Ha3BaHMS XUMHIYECKHX coequHeHnit /Cp/ 2 4 0
JIab OcHOBHBIE 3aKOHBI XuMuH /J1a6/ 2 2 J1.1 0
Cp OcHoBHBIE 3aKOHBI XumuH /Cp/ 2 10 0
Pazpen | Paspen 2. Xumuueckasi TepMOJAMHAMUKA M KHHETUKA
Jlek DHepreTrka XUMHYSCKHX peakuunii /JIex/ 2 2 JI1.1 0
31
Cp OHepreTHka XUMHYECKUX peaknuit /Cp/ 2 10 0
Jlex CKOpOCTh XUMHUYECKHX peaknuit /JIex/ 2 2 JI1.1 0
31




JIab CKopoCTh XUMUYECKHX peakmuii /J1ab/ 2 2 J1.1
J1.2J12.1
J12.3
32
Cp CkopocTb xummuueckux peakuuit /Cp/ 2 10
Jlex Xumngeckoe paBHOBecHe /JIex/ 2 2 J1.1
31
Jlab Xumuueckoe paBHoBecHe /J1a6/ 2 2 JI1.2J12.1
J12.3
32
Cp Xumnueckoe paBHoBecue /Cp/ 2 10
Paznen | Pa3npen 3. Xumuuyeckune cucTeMbl
Jlex CocraB u cBoiicTBa pacTBopoB /JIek/ 2 2 JIT.1JI11.2
32
JIab Cocras u cBoiicTBa pacTBopos /J1ad/ 2 2
JIab T'unponus coneit /J1ab/ 2 2 JI1.2J12.1
J12.3
Cp CocraB 1 cBo¥icTBa pacTBOpoB. ['uaponus comneit /Cp/ 2 10
Jlek OKHCIUTETFHO-BOCCTAaHOBUTENBHBIE peakiuu /JIex/ 2 2
€|
JIab OKHCIUTETFHO-BOCCTAHOBUTENEHBIC peaki /J1ab/ 2 2 J1.1
J1.2J12.1
2.2
32
Cp OKHUCIUTETFHO-BOCCTAHOBUTENBHBIE peakiyn /Cp/ 2 10
Jlex lNanpBaHn4eckuii 3neMeHT. DnexkTpoiaus. Koppos3us Meramios. 2 4
AxkymynsaTopst /Jlex/ 91
Jlab Kopposus meramnos /J1ab/ 2 2 JI.1J11.2
32
Cp Dnexrpoxumus /Cp/ 2 10
HKP 3amura 1abopaTopHbIx padot /MKP/ 2 2 JI.1J11.2
31

5. COJAEPKAHME JUCLUIIIMHBI (MOAYJIST)

Pasnen 1. OcHOBHBIE TOHATHS U 3aKOHBI XUMHUU

Tema 1.1 OOmME TOHATHSI XUMUHN

OCHOBHBIE LIE€JIM U 33/1a41 AUCLUILTUHBI, €€ CTPYKTYpa U CBsI3b ¢ AUCLUUILUIMHAMU B 001I1el cucTeMe MOATOTOBKY CIIELUAIUCTA.
Xumnueckuit anement. Atom. [IpocTeie u crnoxkHble BemecTBa. OTHOCHTENBHAS aTOMHAast Macca. Monekymna. OTHOCUTENbHAS
MoJIeKyIsIpHas Macca. Mois. MonsipHast Macca. OCHOBHBIE METOJIbI OMPECTICHHSI COCTaBa MOJIEKYJT, ATOMHBIX U MOJICKYJISIPHBIX
Macc. DkBuBaneHT. MossipHast Macca dkBHuBajieHTa. Kiiaccel M Ha3BaHUS XMMUYECKUX COSANHEHH.

Tema 1.2 OcHOBHBIE 3aKOHBI XUMUH

3aK0H COXpaHCHHS MacChl M SHEPTHH. 3aKOH 3KBHBaJICHTOB. 3aKOH MOCTOSIHCTBA COCTaBa. 3aKOH KPaTHBIX OTHOIICHHHA. 3aKOH
SKBHBaJIEHTOB. ['a30BBIE 3aKOHEI.

Paznien 2. Ctpoenue BeniecTBa

Tema 2.1 Ctpoenune atroma. McTopust u3ydeHus: CTpOeHUsI aToMa. DIIEKTPOH, ero 3aps, Macca u pasmepbl. OnbITel Pezepdopaa.
ITnanerapHas MOZENTE CTPOCHHS aTOMA, €€ CBA3b C TeOpHel KBaHTOB M criekTpamu. Hemocratku Teopun Bopa. KBaHTOBEII XapakTep
HOTTIOMEeHHs U u3nydeHus Heprun. [locrostHnas [Tnanka. YpasHenue ne bpoina. Ypasuenue llpeaunrepa. CooTHoIIEeHHE
HeomnpeneneHHocTH [ eit3enOepra. KBaHToBbIC unca U UX pU3NYECKH CMBICIT. ATOMHast opOuTab. PaciipeeneHne 3MeKTpOHOB
0 YPOBHSM H IIOlypPOBHSIM B 3aBUCHMOCTH OT SHEPTE€TUUECKOT0 COCTOSIHUA. DIEKTPOHHAs KOHUTyparus atoma. CoiicTsa
XUMHYECKOTO 3JIEMEHTA B 3aBUCHMOCTH OT €T0 3JIeKTPOHHON KOH(PHUTYpPaIIHH.

Tema 2.2 [lepuonuueckas cuctema. [leproandeckuii 3aK0H

CrpykTypa nepuoandeckoit cucremsl. Ilepronuueckue 1 HenepruoandecKne CBoicTBa aeMeHTOB. Poib aTOMHOM Macchl B
knaccudukanun. [lepuoandeckuii 3axon J[.M.MenneneeBa BaneHTHOCTh. 3aKOHOMEPHOCTH BAJICHTHOCTH B 3aBHCUMOCTH OT
MOJIOKEHHUS B CHCTeMe. 3aKOHOMEPHOCTH U3MEHCHHUS paiyca aToMa, SHEPTUH CPOJICTBA K MEKTPOHY, SHEPTUH NOHU3ALUH U
ANEKTPOOTPUIIATENILHOCTH, B IEpUOJNUYECKON cucTeMe. I[1eprHoauuHOCTh H3MEHEHUS CBOMCTB XMMUUECKHUX 3JIEMEHTOB U UX
COEJIMHEHUH.

Tema 2.3 Xumuueckasl CBA3b.

IIpupona cui XUMHUECKOTO B3auMo ieiicTBUsA. FloHHAsA CBA3b. DNEKTPOCTaTHUECKOE B3aNMOAeHCTBHE HOHOB. CHIIBI OTTAIKUBAHUS
MeJly pa3sHO3apsKEHHBIMH HOHAMU Ha ONM3KUX paccTosiHUAX. KoBaneHTHas cBs3b. Bubl koBaneHTHOI CBs3H. XapaKTEpPUCTUKH
KOBAJEHTHOW CBS3U: JUIMHA, HAIIPABICHHOCTD, IIPOYHOCTH. BaneHTHBIH yroin. ['MOpuau3ariis aTOMHBIX OpOHTaNIei. DHeprus
pa3psiBa cBs3u. [lonsspHOCTS CBs3H. JIUMOIbHEIM MOMEHT. JIUImou NOCTOsIHHBIC M HaBeieHHbIe. OMuHApHBIC (CUIMa-) ¥ KPAaTHBIC




(u-cBs3M).

OnucaHue KOBAJICHTHOM CBA3M METOIOM BAJICHTHBIX CBSA3EH M METOZIOM MOJICKYJISIPHBIX OpOUTANICH.

Kpucramnsl. Turbl KpucTamIn4ecKix penieTok. JHEprust peueTkd. Merammnieckas CBs3b.

BonoponHas cBs3b. MEXKMOJIEKY/IsIpHAs U BHYTPUMOJIEKYJIIpHAst BOAOPOHAs CBsI3b. MEKMOJIEKYIIPHOE B3aUMO/IECTBHE.
OpueHTalnOHHOe, HHAYKIIHOHHOE U AUCTIEPCHOHHOE B3aMMO/ICHCTBHUE.

Komriekcubie coequnenus. KoopaunaimonHas teopus. LleHTpanbHbIH HOH (KoMIUIekcooOpa3oBateis). [Ipuposaa cui
KOMILIEKCO00pa3oBaTesl. 3aBUCUMOCTD ITOJIOKEHHS DIIEMEHTA B IEPUOIMUECKON CHCTEME U €T0 CIIOCOOHOCTD K
KoMILIeKcooOpa3oBanmio. JIuranapl 1 KoopauHauuonHoe yncio. [Ipupoaa cun nuranaos. BayrpenHnsis u BHemHss cdepa
KOMILIEKCHOTO coenuHeHus. Kiaccubukaius 1 HOMEHKIATypa KOMIUIEKCHBIX COeTMHEHUH. MI30MepHsi KOMIUIEKCHBIX COSMHEHHM.
XenaTHple COEIMHEHHUS H HX OCOOEHHOCTH.

dusnyeckre CBOMCTBA BENIECTB B 3aBUCUMOCTH OT XUMHYECKHX CBSA3EH.

Paznen 3 Xumuueckasi TepMOAMHAMUKA U KUHETHKA

Tema 3.1 DHepreTuka XUMHUYECKHX IPOIECCOB

IMonsiTue TepmoanHaMuyueckoil cucreMsl. TepMoagMHaMHUYeCKUE TapaMeTpbl CUCTEMbL. BHYTpeHHsIS SHEpIUs, SHTAIBNHUSA (TEMNI0Ta)
1 paboTa. DHTAIBIHS CHCTEMBI B €€ U3MEHEeHHe. TepMoXuMIdeckne ypaBHeHNs. DHTanbnus (TerioTta) oopasoBanus. TemioBsre
3¢ GEKTH ¥ UX UCTIONB30BAHNE B XMMUUECKON TexHOMOTHH. 3akoH ['ecca u cienctsus u3 Hero. Kiaccudukanms
TEepPMOJIMHAMHUYECKHX IpolieccoB. HampaBneHHOCTh XUMUYECKHUX peakuuil. Dutponus. CBoboanas sneprusi [ ub6ca. Crangaptaas
sHeprus ['nb6ca oOpazoBaHus

Tema 3.2 CKOpPOCTb XUMUUECKUX PEaKIUH

CKOpOCTh XUMUYECKUX PEaKIUi B TOMO- M TeTEPOTeHHBIX CUCTeMaX. 3aKOH AeHCTBYIOLIUX MACC I HEOOPATUMBIX PEaKI[HH.
KoHcTaHTa ckopocT XuMuieckoit peakiuy. GakTopsl, BIMAIOMINE HA CKOPOCTh pPeakiUil. 3aBUCUMOCTb CKOPOCTH OT TEMIEPATYphI.
[TpaBuno Banr-T'odda. Teopust Appennyca. Dueprus aktuBanuu. LlenHsie peakiun. [IOHATHE 0 peaKIUAX C Pa3BETBICHHBIMU
nersMy. 3ameurenu peakuuil. doropeakuuu. SnepHsle peakuuu. AKTUBHBIE MOsIeKybl. KatanuzaTopsl. 'oMOreHHbll U
TeTepOoreHHbIN KaTanu3. 3HayeHrne n1upy3uu 1 BeIUIUHBI TUIOIIAAN pasaena ¢as.

Tema 3.3 Xumuueckoe u (azoBoe paBHOBecHe

[ousTHE 00 0OPAaTHMBIX N HEOOPATUMBIX PEAKIIIX. XUMHIECKOe paBHOBECHE. PABHOBECHE B TOMOT@HHBIX CHCTEMaX. 3aKOH
JEeHUCTBYIOINX Macc A o0paTuMbIX peaknuil. KoncranTta paBHOBecus. DaKkTOpPHI, BIUSIONIIE HA XUMUYECKOE PABHOBECHE.
[Mpunun Jle Hlatense. TepMoarHaMIKa XUMHUYECKOTO paBHOBecHs. [ 'eTeporenHoe paBHoBecue. [IpaBuio ¢as.

Paznen 4 XuMudeckue cUCTEMBI

Tema 4.1 PacTBOpBI U X CBOHCTBA

O6pazoBanue pacTBopoB. Kitaccupukanus pacTBOpoB. DHepreTika pacTBopeHus. CriocoObI BEIPaKEHHUS COCTaBa PaCTBOPOB.
CaoticTBa pacTtBopoB. PacTBops! HeanekTponutoB. Kosuuratusaele cBoiicTBa. PacTBops! anekrponutos. oHHOE npou3BeaeHne
BOJbL. BOIOPOAHBIA U THAPOKCUIIBHBIM NOKa3aTenu. IHIuKaTophL.

BydepHbie pacTBOpHI.

Tewma 4.2 IN'unponus coneit

OcHoBHbIe THIIBI THAponn3a coneld. CreneHs ruaponusa. Koncranra rugponusa. Onpenenenue pH pactBopa conu.

Tema 4.3 OxucnutenbHO-BoccTaHoBUTENbHBIE peakiuy (OBP). OcHOBHBIE MOHATHS AaHHBIX peakiuii. CTeneHb OKUCIEeHUS.
OKHCIHTETFHO-BOCCTAHOBUTEIEHBIC CBOMCTBA AIEMEHTOB U UX coequHeHnH. [IpaBuio anexTponHoro 6ananca. YpasHuBaHus OBP
METOJIaMH 3JEKTPOHHOTO W HOHHO-3JIEKTPOHHOTO Oananca. PasHoBunHOCTH OBP. BaxkHeifmme OkuCIHTEN 1 BOCCTAHOBHUTEIIH.
OKHCIUTETPHO-BOCCTAHOBUTENIbHAS ABOMCTBEHHOCTh XUMHUYECKUX JIEMEHTOB.

Tewma 4.4 DeKTPOXUMHUYECKUE CHCTEMBI

[ToHsITHE AMEKTPOXUMHUYECKOI cucTeMbl. BUJIbI cucTeM. DIIEKTPOIHBIN MOTEHIIMAT METallIa. DJIEKTPOXUMHYUECKUN Psijl
HanpspkeHull. CBoiicTBa psAfa aKTUBHOCTU. XUMHUYECKUE UCTOYHUKH AIIEKTPUUECKOro TOKA. I'anbBannuecKkuil anement. IlpuHnun
pabotsl. Pacyer DJIC. llenu xumuyeckue, KOHIEHTPALIMOHHBIE U OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE. DIIEKTPOJIU3 PACI/IaBOB U
BOJIHBIX PACTBOPOB U €r0 3aKOHOMepHOCTU. KaToHOe BoccTaHOBIEHHE U aHOAHOE oKuciieHue. IlocienoBarenbHOCTD pa3psiia
HOHOB Ha 2J1eKTpoioB. BropuuHble npoleccsl Ipu M1EKTpoIn3e. SIBlIeHue nepeHanpsKeHus. DIEKTPOIU3 ¢ HEPACTBOPUMBIMU U
pacTBOpUMBIMH 371eKTpoaaMu. 3akoHbl Dapasned. Bexoxa no Toxy. Kopposust MetaninoB. OCHOBHBIE BUABI KOPPO3UU. XUMUYECKAs
KOppO3Hs. 3alUTHBIC TUICHKH Ha TIOBEPXHOCTH METAIIOB. DJIEKTPOXUMHYECKask KOPPO3Usl. YCIOBHS, BIMSIOIINE HA Pa0OTy
KOPPO3HOHHBIX 3IEMEHTOB. AHOHBIH mponecc. Katomgnas nemonspusanus. Jenonspuzatopsl. ATMocdepHas kopposust. Kopposus B
kucioit cpene. Kopposust nox geficTBHeM Oy IAFOIIIX TOKOB. 3alliTa METAUIOB OT KOPPO3UH. AKKYMYISTOpHL. Bumsl. [Tpuarmn
paboThI.

6. POHJ OIIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BUIOB OLICHOYHbIX CPEACTB

BeImosHeHbIE U 3alIMIICHHBIC JIA00PATOPHBIC PaOOTHI
BrimosnHeHHBIE U 3a4TEHHBIE KOHTPOJIBHBIE paOOTHI
3ayer 1Mo JUCLMIUIHHE

6.2. TeMbl NHCBMEHHBIX PadoT

He mpemgycMoTpeHbI y4eOHBIM IIaHOM.

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

DOC nmna kommnerennnn YK-1.2




1)Han6omnsmee ancmo monekyin (t=25°C, p=101xIla)conepkutcs B MOPUUH:
a) a30Ta XUMUYECKUM KOJIMYECTBOM 3MOJIb;
0) yraekucioro raza mMaccoi 440r;
B) BOJIbI 00BEMOM 36 cM3;
r) 030Ha o0beMoM 400 am3.*
2)Kakoe KonMuecTBO BEIIeCTBa COOTBETCTBYIOT 1 Mot0?
OTBeT: KOJIMYECTBO BEUIECTBA, KOTOPOE COAEPKUT CTOIBKO ATOMOB, MOJIEKYJ, HOHOB MM IPYTUX CTPYKTYPHBIX €AWHHII, CKOIBKO
cogepxurcs B 12r yrinepona 12C.
3) Bribepute npaBunbHoOe yrBepkaeHHe. IIpi 0JMHAKOBBIX YCIOBHSIX B MOPIMAX KUCIOPOJA U 030HA PABHOTO 00beMa COAEPIKUTCS:
a) OJJMTHAKOBOE YHCIIO aTOMOB;
0) OIMHAKOBOE YHCIIO MOJIEKYIT;*
B) OJIMHAKOBAs Macca;
T) OJJMHAKOBOE YHUCIIO JIEKTPOHOB.
$)IMocrossHHas ABoranpo paBHa NA =6,02-10"23 . UTo moka3pIBaeT 3T0 YHCIO?
OTBeT: KOIMUECTBO aTOMOB, MOJICKYII, HOHOB MM APYTHX CTPYKTYPHBIX €UHUI] B OJHOM MOJIC BEIECTBA.
5)OnekTpoHeHTpaIbHBIA aTOM a30Ta cojepxut 7p u 7e. Mon N-3 conepkut:
a) Tp u 7e;
6) 10p u 7e;
B) 7p u 10e; *
r) 4p u 10e.
6)Kaxue ycioBHs B XUMHH OTHOCATCS K HOPMaJIGHBIM YCIOBHSM (H.Y.)?
Ortset: Temmeparypa 0°C unu 273K, napnenue 1 atmocdepa mu 101,3 xI1a umu 760 MM.pT.CT., KOHIIEHTpanus BEIIECTBA 1 MOIIB/IIL.
7)2nekTpoHeUTpanbHbIi aToM Kanblus conepxkut 20p u 20e. Mon Ca2+ conepxur:
a) 20p u 20e;
6) 18p u 20e;
B) 20p u 18e;*
r) 20p u 22e.
8)Kakoe BemecTBO B XUMHH Ha3BIBAIOT IIPOCTHIM?
OTBeT: BEIIECTBO, COCTOSAIIEE U3 OAHOTO TUIIA AaTOMOB.
9)YKaxuTe 3EKTPOHHYI0 KOH(HUTYPALHIO aTOMa 3JIEMEHTa C IPOTOHHBIM YHCIIOM 15:
a) 1s2 2s2 2p6 3s2;
6) 1s2 2s2 2p6 3s2 3pl;
B) 152 252 2p6 3s2 3p2;
r) 1522522p63s23p3*
10)B uem mposBisieTCs TBOHCTBEHHAS MPUPOIA IIEKTPOHA e- ?
OTBeT: MEeKTPOH 00/1a1aeT Kak CBOMCTBAMH YACTHI[BI — UIMEET Maccy, 3apsil, TaK ¥ BOJIHOBBIMH CBONCTBaMHU — JUIMHA BOJIHBIL,
CIOCOOHOCTD K qU(paKuny U UHTepdepeHIN.
11)OtHOOCHOBHEIM 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, XapaKTEPHU3YIOT COCTOSHHUE U CBOICTBA CHCTEMBI.
OtBeT: BHYTpeHHsIs S5Heprys, SHTANbINA, SHTPONHUS, SHeprus I nuooea.
13)VkaxwuTte ypaBHECHHE PEaKIUU,B Pe3yIbTaTe KOTOPOH CTENEHb OKMCICHHUS aTOMOB a30Ta MmoHmkaercs ¢ 0 1o-2:
a)N2 + 4H20 = N2H4 + 40H-;*
6)N2 + 4H20 = 2NH20H + 20H-;
B)N2 + 6H+ = 2NH3;
r)N2 + 8H+ = 2NH4+.
14)Yro XapakTepu3UpyeT MOHATHE 3IEKTPOOTPHLATEIBHOCTH?
OTBeT: 3T0 COCOOHOCTH aTOMa B COEANHEHUSIX NPUTATUBATH K ce0€ DIEKTPOHBI.
15) Peakrun, naympe ¢ BBIICIECHHEM TEIIOTHI HA3BIBAOTCS:
a) SHIOTEPMUIECKUMHU;
0) KaTaIMTUYCCKUMH;
B) 3K30T€PMHUYECKUMH; ¥
T') HeOOpaTHMBIMH.
16)Yto xapakrepu3yeT QyHKIIs Ha3bIBaeMas SHTPOIHEH?
OTBeT: SHTPOMNUS XapaKTePU3yeT MepPy HEYIOPAAOUCHHOCTH COCTOSIHUSI CUCTEMBI.
17) IIpornecc, MIymui Ipu MOCTOSHHOM 00beMe, Ha3bIBACTCS:
a) N300apHBIH;
0) 30TepMUIECKUI;
B) arabaTHBIN;
T') U30XOPHBIN. *
18)ITpu kaxoM yCIIOBUH B XMMHUECKOM KHHETHKE HACTYIIAaeT paBHOBecHE?
Ortsert: IIpu ycnoBuu, 4T0 CKOPOCTH NMPSIMON peaklMy paBHA CKOPOCTU OOpAaTHOH peakIMu U MPOU3BEICHNUE KOHLIEHTPAIHH
MCXOJHBIX BEIIECTB PaBHBI IPON3BEICHHUIO KOHIICHTPANNI TPOIYKTOB PEaKIIHH.
19)YBennuuTh BEIXOX POAYKTOB 0OpaTtuMoit peakmu N2(r)+3H2(r)=2NH3(r) +Q moxHO:
a) MOBBIIIAs JAaBJICHUE;*




6) ucnonb3ys KaTanu3aTop;

B) YMEHbILIAsi KOHLIEHTPALKIO BOJOPOA;

T) TIOBBIIIIAS TEMITEpaTypYy.

20)B gem cyrs npunnuna Jle - [laremse?

Otget: Ecnu Ha cucTeMy, HAXOAALIYIOCS B COCTOSSHUM XUMHUYECKOTO PAaBHOBECHSI OKa3aTh BHEIIHEE BO3ACHCTBHE B BUJE U3MEHEHHUS
TEMITCPaTypPbI, JaBICHHS WJIH KOHICHTPAIIMH, PABHOBECHE CMECTHTHCS B CTOPOHY TOH PEakIiH, KOTOpasi OCIa0HT IIPOU3BEICHHOES
BO3/ICHCTBUE.

21) Boanble pacTBOPHI AEKTPOIUTOB IPOBOAAT MEKTPUUCCKUIN TOK 32 CUET:

a)TOJIBKO 3JIEKTPOHOB;

0)KaTHOHOB U JICKTPOHOB;

B)aHHOHOB H 3JIEKTPOHOB;

T')KaTHOHOB ¥ aHWOHOB.*

22)Kakue cUCTeMbl B XMMHUH 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 o npasuiy Bant-T'odda?
Ortsert: [Ipn moBEIIIeHNH TeMIepaTyphl Ha Kaxzpie 10 rpaxycoB CKOPOCTh y OOIBIIMHCTBA XUMHYECKIX PEAKIIMi BO3PACTET OT 2 10
4 pas.

25) OaMHaKOBYIO CTEIIEHb OKHMCIICHUS JKENEe30 MPOSBISIET B COEIMHEHUSX:

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 KATATUTHIESCKUMHU?

OrtseT: Peakiiun ¢ HCTIONB30BaHUEM KaTaIH3aTOPOB, KOTOPBIE MEHSAIOT CKOPOCTh PEaKIUU, CAaMU IIPHU 3TOM HE PacXOIYIOTCS.
27) Xumuueckas CBA3b B MOJIeKyse Opoma Br2:

a) MOHHas;

0) MeTayTuaecKkas;

B) KOBaJICHTHAsl HeToJsIpHast; *

T') KOBaJICHTHAS MOJIIPHASL.

28)B 1yeM 0coOEHHOCTh TOMOT€HHOTO KaTaumn3a’?

Ortset: KaTtanusaTop u pearupyrolnue BeIecTa HaxXoAATcs B OJHOM arperaTHOM COCTOSTHHU.
29) Bribepurte omnpezeseHie XapaKTepu3ykollee IPOLEce KUIKOCTHOH Au(Py3uu:

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

B) MPOLIECC TPUCOSIMHEHHSI BOJIBI K MOJIEKYJIaM, aTOMaM HJIM HOHaM;

T) IPOLIECC PACTBOPEHUS NEKTPOIUTOB MO ICHCTBUEM IIEKTPUIYECKOIO TOKA.

30) Ot gero 3aBUCAT KOJUTUTaTHBHEIE CBOWCTBA PaCTBOPOB?

OTBeT: KOJUIUTaTUBHBIC CBOMCTBA 3aBUCST OT KOHLIEHTPAIHH PacTBOPA.

DOChI gua komnerenuun OITK-3.3

1)JIerue ocTanbHBIX MEPEUUCICHHBIX AIEKTPOH TEPSET aTOM:

a) Na;*

6) Mg;

B) Al;

r) Si.

2)YTto0 periiaMeHTHPYET IIPaBIIIO 3IEKTPOHHOTO Oananca?

Ortsert: 1o mpaBuiTy 31€KTPOHHOTO OajlaHCa YHUCII0 HIEKTPOHOB OTJAHHBIX BOCCTAHOBUTEIEM PABHO YHCITY JJICKTPOHOB IIPHHATHIX
OKHCITUTEIIEM.

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

a) TIOBBICUTH TEMITEPaTYpY;

0) UCTIONIF30BATh KaTaU3aTop;

B) YMCHBIIHUTH JJaBIICHHUE;

T) HOHH3HUTH TEMIIeparTypy.*

4)ITo xaxOMy ITPaBIUTY MOXHO PACCUUTATh CTEIICHb OKUCIICHHUS MICMEHTa, €CIIH OHA HE TIOCTOSHHA?
Ortser: CymMa BCeX CTENEHEH OKUCIEHHs BCEX aTOMOB B MOJIEKYJIE PaBHA HYIIIO.

5)K oxucnnTensHO-BOCCTaHOBUTENIBHON PEAKIIMU HE OTHOCHUTCSL:

a) NaOH + HCl1 = NaCl + H20;*

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

B) 2KMnO4 = K2Mn0O4 + MnO2+02;

r) 2H2 + 02 = 2H20.

6)IlepeuncnnTh HEOCTATKH KUCIOTHBIX aKKyMYJISITOPOB.

OrtBet: HeOObIIAs y/eIbHAS SHEPTHsL, CAMOPa3ps/l NPH XPaHEHNH, UCIIOJIb30BaHHE TOKCHYHOTOTSDKENION0 MeTallIa pu




U3TOTOBJIICHUH — CBHHEII, 1 HCIOJIB30BAHHE CEPHON KHUCIIOTHL.

7)I1pu noBeIIeHNH Temrepatypsl Ha 20° cKOpocTh peakuuy Bbipocia B 16 pa3. TemnepaTypHbli K03 (QHUIMEHT peakiiuy paBeH:
a) 2;

0) 2,5;

B) 3;

r)4.%*

8)Kakne MOKPHITHS HCIONB3YIOT IPH XUMHYECKOI 3aIUTe METAJIOB OT KOPPO3UH?

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

9)MonspHas KOHIEHTpAIKs YUCIEHHO paBHA XUMHUYECKOMY KOJTHYECTBY PACTBOPEHHOI'O BEILIECTBA (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: OcMoOC - 3TO IpolecC OAHOCTOPOHHEH AN GY3HH MOJIEKYIl paCTBOPUTENS depe3 MONMyIPOHUIIAeMyI0 MeMOpaHy B
pacTBOPEHHOE BELIECTBO.

11)I1pwm yBennaeHnn IaBiaeHUs B 2 pa3za CKOPOCTh XuMudeckoit peakmun 2H2(T) + O2(r) = 2H20 Bo3pacrer B:

a) 2 pasa;

0) 4 paza;

B) 6 pas;

r) 8 pa3.*

12)Uro BbIpakaeT KOHCTAHTA AIEKTPOIUTHUECKON AUCCOLUAIINN?

OrtBetr: OTHOLICHNE YHCIIa MOJIEKYJT 3JIEKTPOJINTA MOABEPTIINXCS JUCCOLNALMN K O0IEMY YHCITY PACTBOPEHHBIX MOJICKYJL.
13)IIpn HOpMATBHBIX YCIOBHAX TEMIIEpaTypa ra3a paBHa:

a) 0°C; *

6) 25° C;

B) 20°C;

r) 273°C.

14)Yem xapakTepusyeTcs IPOIECC BOCCTAHOBICHUS IEMEHTa B OKHCIUTEIbHO-BOCCTAHOBUTEIILHOM peakiuu?

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

a) H;

6) K;*

B) Li;

r)F.

16)[Tponomxkure (HopMyIHpOBKY 3ak0HA ABorapo: «B paBHBIX 00bEMax MOOBIX Ia30B, B3ATHIX IPU OAUHAKOBOI TeMIeparype u
JABICHUH. ..»

OTBeT: COAEPIKUTCS OMUHAKOBOE YHCIIO MOJIEKYIL.

17)HauGomnbIee 9ucino aTOMHBIXOpOUTAIEH COep KUTCS Ha!

a) p — MOypOBHE;

0) s — IOYpOBHE;

B) f — moxypoBHe; *

r) d — moxypoBHe.

18)Kakue coequHEeHNs] B XUMUY Ha3bIBAIOT OKCUIAMU?

OtBeT: OKCHIBI — 5TO COCIMHEHNUS, COIEPIKAIe B COCTABE XUMHUECKHI 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: Temora B X0/1e XMMUYECKON peaKIMU MOTJIOIIAeTCS.

21)PacTBOPUMOCTBH — 3TO MaKCHMaJIbHAS Macca BEIIeCTBa, KOTOPYIO MOXHO 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.

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

23) Ipu 3mexTpoIm3e KaKoro BOJHOTO PacTBOpa Ha KaToze OyIeT BBIICIATHCS TOJIBKO BOXOPOL?

a) CuSO4;

6) SnCl2;

B) K28S;*

r) ZnBr2.

24)Ha 4to pacxomyeTcs 3HEprus aKTUBALMH MOJIEKYJIaMH, BCTYMAIOIUMH B XUMHYECKYIO PEaKLIUIO 110 Teopuu AppeHuyca?
Otget: Ha mpeosoeHre OTTaIKUBaHUS AIEKTPOHHBIX 000I0UEK MOJIEKYJI, Ha Pa3phIB CTAPBIX XUMUIECKUX CBI3EH, 00pa3oBaHU
AKTHBHPOBAHHOT'O KOMIUIEKCA ¥ 00pa30BaHUE HOBBIX XUMHIECKUX CBSI3CH.

25) Ilpu aHOAHO 3aIIMTE METaJlIa OT KOPPO3UH, 3allMIIAeMbIi METaJIT IIOKPHIBAIOT:




a) MeHee XUMHUECKH aKTUBHBIM METAIJIOM;

0) MeTayuIoM, ANIEKTPOAHBIN MOTEHIUAN KOTOPOro HIXKe;*

B) METAJUIOM, JJIEKTPOIHBIN TOTSHIMA KOTOPOTO OOJIBIIIE;

T) METaJUIOM, KOTOPBIN CTOUT B PsIIY HANPSDKESHUS TTOCIIE BOAOPO/A.
26)Kakue peakuy Ha3bIBaIOTCS OOpaTUMbIMU?

OtBet: OOpaTHUMBIE 3TO TaKUE PEAKIHH, TPOTYKTH KOTOPBIX, B3aUMOACHCTBYS MEKAY COO0M, 00pa3ylOT HCXOAHBIC BEIIECTBA,
MPOTEKAIOT KaK B IPSIMOM, TaK U B 0OpaTHOM HarpaBJICHHU.

27) B ranpBaHu4eckoM dnemMenTe Sxkoou-Jlanmomns:

a) MeJIb SBJISCTCS aHOJIOM;

0) IIMHK SIBISICTCS KaTOAOM;

B) DJIEKTPOHBI IEPEXOST OT IIMHKA K Meau;*

T') Me/Ib PacTBOPSIETCS B Ipoliecce paboThI.

28) Uro BbIpakaeT MOJISIpHAs KOHIEHTpAIUsl pacTBopa’?
Ortgert: KonmdecTBo MoJel paCTBOPEHHOTO BEIIECTBA B OHOM JINTPE PAcTBOpA.
29) OTMeTbTe ypaBHEHHE PEAKILUH, B Pe3ynbTaTe KOTOPOIl CTENEeHb OKUCIECHUS aTOMOB XJIopa moBbimaercs ¢ 0 go +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 AaBIEHUSI PACTBOPUMOCTD Ia30B BO3PACTAET.

Bonpocs! k KOMIOKBUYMaM:

1. ITonsiTre 0 BHYTpeHHEH sHeprun cucteMbl. [1epBblii 3akoH TepMoANHAMUKH. Ero npuMeHeHue i N30XOPHBIX U U300apHBIX
MPOLIECCOB.

2. [TonsTre 06 sHTambnmH. 3akoH ['ecca u ero cienctBus. [ToHsTHE O TEIUIOTax 00pa30BaHMS CIIOKHBIX BEIIECTB. Pacuer
U3MEHEHHUS SHTANBIHY TIPH XUMUYECKUX PEaKIHX.

3. [lonsitue 06 sHTponuu. Bropoii u TpeTHii 3aKoHbI TepMoguHaMUKH. CTaHAapTHAs SHTPOINS BenlecTBa. Pacuer n3meHeHus
SHTPOIMH CUCTEMBI.

4. Ilonstre 06 n300apHO - M30TEPMUIECKOM roTeHnuane. OCHOBHOE ypaBHEHNE TEPMOANHAMHUKH. YCIOBHS BO3ZMOXHOCTH
npoTekaHus npouecca. Pacuer usmenenust ceoboiHoM sHeprun I ' n60ca.

5. Xumndeckas kuHeTuka. CKOpOCTb XMMUYECKOH peaki B TOMOI'€HHOM U FeTepOreHHOH cucTeMax. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOM peakluu OT KOHIEHTpauul. OU3HUECKU CMBICII KOHCTAHThI CKOPOCTU XUMUYECKOH peaKiyu.

6. BriustHue TeMmepaTyphl Ha CKOPOCTh XUMU4Yeckoi peakiu. [Ipasuno Bant 'odda u remnepatypusiii koaddurment. Teopus
Appenuyca. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH PEaKIMU OT SHEPTUU aKTHUBALHH.

7. Katanus. OCHOBHBIE ITOJIOXKEHUSI TEOPUM KaTanu3a. MeXxaHu3M FOMOI'€HHOIO ¥ FeTePOreHHOr0 KaTaau3a.

8. [TorsTHE 06 OOPATUMBIX PEAKINIX U XUMUIECKOM PAaBHOBECHH. 3aKOH JEHCTBYIOMNX Macc AL 00paTUMBIX cucteM. CBs3b
KOHCTAHTBI PABHOBECHS C TEPMOAUHAMHUECKUMH (DYHKIUSMH.

9. Ilpunnun Jle-larense. BnusHue n3MeHeHUs TeMIEPaTypsbl, 1aBICHUS, KOHIEHTPAIMU BEIIECTB Ha CMEIEHHE PABHOBECHS B
CUCTEME.

10. O6mas xapakTepHCTHKa pacTBOPOB. CIIOCOOB!I BEIpaXKeHUS! KOHLIEHTPAIHHA pacTBOPOB

11. OxucnurenbHo-BoccTaHOBUTENbHBIE peakiuu (OBP). [TonsTre 0 cTeneHy OKUCTIEHUS, OKUCIUTENSIX U BOCCTAHOBUTESAX.
Baxxuelinye OKUCIUTENN U BOCCTAHOBUTEH.

12. MeToab! cOCTaBIEHUS YPaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakiuil. OBP B paznuunsbix cpepax. Tunst OBP.

13. Teopus >IeKTPOAHBIX TOTEHIIUANOB. YpaBHeHHe HepHcTa. Onpenenenye cTaHIapTHBIX EKTPOJHBIX HOTEHIHANOB.
VYceTpoiicTBO BOOOPOAHOTO 31eKTpoaa. Pam HanpsokeHU MeTaioB.

14. TanpBaHUYECKHE dJIEMEHTHI. YCTPOUCTBO U puHIUN padoThl. Pacuer DIC.

15. DnexTponu3 B paciiaBax U pacTBOpax MeKTpoauToB. [locienoBaTensHOCTE MPOIECCOB MPOTEKAIOIINX Ha aHOAE U KaToJe.
3akonsl @apages. Pacuer o6beMa U Macchl BEIIECTB, BBIAETUBIIMXCS P dnekTpoause. [Ipumenenne anexkTpoiausa.

16. Koppo3ust MetainioB. XuMudeckas ,2ieKTpoxumMuaeckast. CocoObl 3aIUTH METAIIIOB OT KOPPO3HH.

17. Akkymynstopsl. Kucnotusie. [llenounsie. [TpuHmmm paboTst

TuIoBEIC BOIIPOCHI K 3aIIUTE JTa00paTOpHOI paboThl «CKOPOCTh XUMHYECCKUX PCAKIIUI»

1. JlaTe ompeneneHne CKOPOCTH XUMHUYECKOW PEaKIMH B TOMO- M T€TEPOTeHHBIX CHCTEMaX.
2. 3aKoH AEHCTBYIONIMX MAacc IS HEOOPaTUMBIX PEaKIHi.

3. Teopust AppeHuyca. DHeprusi aKTHBAIIMH.

4. IpaBuno BanT-I'odda. TemneparypHsiit Ko3pPUITHEHT.

TuroBeIe BOIPOCH! K 3aIIUTE Ta00paTOPHOIT pabOTh « XUMHYIECKOE PaBHOBECHE)

I. OnpezneneHne XMMUYECKOTO paBHOBecHs B cucteMe. Ero ycnoBusl.

2. 3aKoH JEHCTBYIOINX Macc Ul 0OpaTUMBIX PEaKIHi.

3. [punnun Jle-llaremnse.

TumoBkIe BOIPOCH! K 3auTe 1abopaTopHOil paboTsl «VOHHO-0OMEHHBIC PEaKIHI)

L. Kaxkne peakiyu Ha3pIBaroTCS MOHOOOMEHHBIMH? B 4eM MX OTIH4YME OT JPYruX TUIIOB PeaKIHi?
2 Kaxne npusHakn HEOOpaTHMOCTH MOKHO HaOIIOIaTh BO BPeMs IPOBEICHUS OIBITa?

3. UeM OTIMYAIOTCS CHIBHBIC JJICKTPOIHUTHI OT CJIAOBIX?

4 Kakue BemecTBa OTHOCAT K MaJOAMCCOLUUPYIOIIUM ?




TuroBsle BOIPOCH! K 3aImuTe 1abopaTopHOil paboTsl «I'maponus conei»

L. UYro Takoe ruaponus? Buasl ruaponusa.

2. KakoBbl KOJIMYECTBEHHBIE XapaKTEPUCTUKU MOJHOTHI IPOTEKAaHUs THIponn3a’?

3. Kaxkne (akTops! BIHAIOT HA MPOLECCH THAPOIn3a?

4. Jlo xaxoi cTeneHu mpu OOBIYHBIX YCIOBUSX MPOTEKAeT THIPONIN3 MHOTI03apsHBIX KaTHOHOB M aHUOHOB?
5. Mo:keT 11 pacTBOp OCTaBaTbCs HEHUTPAIbHBIM, €CIIH PACTBOPEHHAS COJb CHIBHO THAPONN30BaHA?

6. Kak onpenenuts pH B peaknuu rugponusa? Uro ciayKuT cursaiaoMm Juis onpeneneHus pH?

TuroBsle BOIPOCH! K 3aIuTe 1ab0paTopHOil paboThl «OKUCIUTENFHO-BOCCTAHOBUTEIBHBIC PEAKIIII

L. UeM 0OTIMYAIOTCS OKUCIUTENBHO-BOCCTAHOBUTEBHBIE PEAKIIMU OT APYIHX XMMHUYECKUX PEaKIi?

2. Kakue BemiecTBa Ha3bIBalOTCSI OKUCIUTEISIMU, a KAKUE BOCCTAHOBUTEISIMU?

3. Kaxkne cBoiicTBa — OKHCINUTEIBHBIC HIIM BOCCTAHOBUTEIBHBIE — MOTYT NPOSBIATE coequHeHHs Maprania KMnO4,
MnO2, Mn(OH)2?

4. Kak M3MeHSIOTCS CTENEHN OKHMCIEHHs OKUCIUTENS U BOCCTAHOBHUTENS?

5. Kakune creneHu OKHMCIEHUS 10 3HAKY MOTYT UMEThb METaJlIbl U HEMETAJLIbl B CBOUX COEIUHEHUAX?

Tunossie 3aJaHus 110 JUCHUITIIINHEC!

1. PaccunraTh dKkBHBaNeHTHBIE Macchl cienyrommx coeaunennit PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.

2. Pacnincarb 3NEeKTPOHHYIO KOH(UIypalWio aToMa MapraHiia. YKa3aTh BO3MOKHBIE BAJICHTHOCTH M XMMHYECKHE CBOMCTBA.
OmnucaTb KBAHTOBBIMH YUCJIaAMH BaJICHTHBIE JICKTPOHBI aTOMA.

3. Paccunrath TemnoBoit addekt peakiuy ropeHus aneTHieHa (H.y.)

4. PaccunTath, BO CKOIBKO pa3 M3MEHHUTHCS CKOPOCTh XMMHUUECKOH peakuy , eclIH yBeIHIUTh Temmneparypy ¢ 50 mo 80
rpaaycos 1o Llenbcuto, TemneparypHblid K03 GUIEeHT paBeH 3.

5. Kyma cmectuthcst XMudeckoe paBHOBecHe cucteMbl A(T) + 2B(r) «»C (x) AH<O ; ecimn

YBEJIMYUTH TEMIIEPaTypy
IIOHU3UTh KOHLIEHTPALIMIO BelecTBa B
MOHU3UTH JABJICHHE B CUCTEME
HaIucaTh BBIPAKEHUE [IJIs1 KOHCTAHThI PAaBHOBECHS JAHHOM peakluu.

6. Paccuntars MomspHyro koHueHTpamuio 200 r 20% pactBopa xnopuaa kameius ([1=1,015 r/m).

7. Ha ckonbko MOHU3UTHCS AaBleHHE Mapa Haj pacTBopoM mpu 25 °C, cogepkamuM 15 T rmroxossl B 150 r Boxsl. [lapnenue
mapa HaJl YUCTBIM pacTBOpUTeIeM(TIpH TOH e Temreparype) paBHo 26 klla.

8. Hammcars peakiim ruaponusa coneit K2CO3, NaCl, MnSO3, FeSO4 yka3ate pH B KaXaoM cirydae THIPOIIH3a.

9. YPOBHITH METOAOM BIIEKTPOHHOro OanaHca

Na2S03 + KMnO4 + H2S0O4 = Na2S04 + MnSO4 + K2S04 + H20

10. Paccunrates DJIC ranbBaHUYECKOTO JIEMEHTA, COCTOSILErO U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpAaLUU B

pactBopax cooTBeTcTBEHHO [ 1] Monb/n u [0,01] Monb/n. Yka3zaTh HanpaBleHUE JBIKEHHE DJIEKTPOHOB.

KoHTposbHBIE paOOTHI IO KXKIOH TeMe
- "OcHOBBIHE 3aKOHBI XUMUU"
"Crpoenue atoma"

"Xumuueckasi cBs3b"

"DHepreTuka XMUMUUYECKUX peaknun"
"KnuHeTrnka XHMHYECKHX peakiui"
"Xumuueckoe paBHoBecue"

"CocraB pacTBopoB"

"CBoiicTBa pacTBOpOB"

"T'uaponus coneit"
"OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peaKkiuu"
"T"anpBannyeckuit 3emMeHt"”
"ONeKTpoIN3 PacIIaBOB U PaCTBOPOB"

6.4. Meronnmueckue MaTepuaJibl, ONpeae/sonue npoueaypbl OHeHUBaHUA

Kpurepuu koHTpoIIs yCBOEHHs MaTepualla JUCLUAIUIMHBI IPY BbICTABICHUU IPOMIKYTOUHOM aTTECTALUU 110 JUCLIUIUINHE:

3ageT 1Mo AUCIMIUIMHE CTABUTCS IO UTOTaM pabOTHl 00YyHJaromIerocs B TEYeHHE CEMECTpPa, BRIPAKEHHBIM B BAIE BBITIOTHEHUS
KOHTPOJIBHBIX PaboT, pabOTH! Ha KOJUIOKBHYMaX, BEITOTHEHHS U 3aIUTHI Ta00paTOPHBIX paboT.

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 n Heopranndeckas xumus. CoBpeMeHHBIH Kypc: YaeOHoe Mocksa: U3natenbecTBo
JL . nocobue /s 6akanaBpoB IOpaiir, 2016
JI1.2 |I'muaka Hukomait 3agaun U ynpakHeHuUs 1Mo oOIel XuMun: yaed. mocodue Mocksa: Unterpai-
JleonngoBuu TIpecc, 2001

7.1.2. JlonojiHuTEIBHAS JIUTEPATYpPa




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI2.1 |BurBunuHa ['anuna OOmas xuMust: 1TabopaTOPHEIA NPaKTUKYM: UL CTyA. 1 Kypca, o0yd. Hosocubupck: HI'ABT,
Hukonaesna o crient. 280700 "TexHnocdepHas 6e3omacHoCTh" 2012
JI2.2 | 3aiiues B. I1., XuUMHS: METOIMYECKUE YKA3aHUS IO BHITIOJIHEHHIO JTAOOPATOPHBIX Hosocubupck: CI'YBT,
Mokposurkas H. IT., [ pabot 2018
Kupumok A. H.
JI2.3 |SpocnaBueBa AHHa Xumus: 1a0apOTOPHBINA MPAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018
7.2 Tlepeuenn pecypcoB HH(POPMANMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH ""UnTepHeT"
21 Koncrekr nexmuii mo oomeil XuMun
32 | O6pazoBarensublii nopran CI'YBT. Dnekrponsslii kype "Xumus"
8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHME JUCHUIIJIUHbBI (MOAYJIST)
Haznauenue ObopynoBanne
YuebHas ayIUTOPHL quist | AynutopHas pocka; Kommiext yge6Hoi Mebenu; KoMImmekTs! XUMUYeCKOH MOCYIBl U PEakTUBOB
MIPOBEICHUS TPYIIOBBIX H | IUTs IPOBENICHUS XUMHYECKOT0 IPaKTUKyMa; BITsDKHO#M mikad
WH/INBUTYaTbHBIX KOHCYIbTAUI
YaeOHast AyIUTOPHS Ui | AyoutopHast mocka; Komruiekt ydeOHON Mebenn; 6 KOMIUIEKTOB JUIs JIAOOpaTOpHOH paboThl 1o

MPOBEACHUSA TEKYLICTO KOHTPOJIA
u l'[pOMe)KyTO'lHOﬁ aTTeCTalun

OIIPEAEIECHHIO KECTKOCTH BOABI (IITATHUBBI C MPOOHpPKaMu, HAOOp XMMHUYECKUX PEareHToB); 6
KOMIUIEKTOB JUIs JIJaOOpaTOpHOH paboThl IO ONPENEICHHIO 3IEKTPOIPOBOAHBIX PACTBOPOB COJNEH
(IIK-21mT., WMCTOYHMK TOKa-3 INT., IITaTHBE C TPOOMpPKAaMH, 3JIEKTPOIBl H3MEpUTEIBHEIE,
SNIEKTPOABI CPaBHEHUs); 6 KOMIIIEKTOB A J1abopaToOpHOil paboTBl MO  OIPENeNICHHIO
HOHOOOMEHHBIX peakUuuil (WTaTUBBI ¢ MpoOHpKamH, HAOOp peakTHBOB, pH-meTpbl); BBITSOKHOIM
mkad

YaebHas ayAUTOPUS i | AynuropHas nocka; KomrurekT ydeOHONM Mebenn; MynbpTumenuiiHoe o0opymoBaHHE: HPOEKTOP
IIPOBEIECHUS TPYyHNIOBBIX ¥ | (CTaIlmOHAPHBIN), 3KpaH (cTaruoHapHsIi), ITK (mepeHocHoi)

WHJIMBHIYaJIbHBIX KOHCYJIbTAIMI

ITomemenne s | Kommaekr  yuebno#t wmebenn; I[IK — 10 mT., mnogkiroueHHBIX K cetd "HutepHer' w
CaMOCTOSTEITLHOM paboTHI | 00eCTIeYNBAIOINX ~ JOCTYI B BJCKTPOHHYI0  HH(OPMAIIMOHHO-00pa30BaTENFHYIO  Cpexy
00yJaroNIXCs YHuBepcurera.




