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Kpanmudukanus O0akaJyiaBp

Dopma o0yaeHHs O4YHasA

OOmas TpyJ0eMKOCThb 33ET

YacoB o yaeOHOMY ITaHy 108 Bupgs! koHTpOIIA Ha Kypcax:
B TOM YHCIIE: 3auer 2

ayIUTOPHBIE 3aHATHUS 32
caMmocTosTeNbHast pabora 74

Pacnpezlenenue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Htoro
Henens 192/6
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Wnas KoHTaKTHas 2 2 2 2
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Uroro ayn. 32 132 |32 |32
KonrakrtHast pabota |34 (34 (34 (34
Cam. pabora 74 |74 |74 |74
HUrtoro 108 [ 108 | 108 | 108
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Llenpro AUCIMILUIMHEI ABIAETCS 0OecTedeHne 6a30BOro YpOBHS 3HAHUH U YMEHHH, HEOOXOIMMBIX AT 00eCIIeUeHUS

CIIOCOOHOCTH HCII0JIb30BAaTh OCHOBHBIE 3aKOHBI XUMHUHU B HpO(I)eCCHOHaﬂbHOﬁ JCATCIBbHOCTU

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: | B1.0

2.1 | TpeGoBaHus K IpeIBAPHTEIbHOM IOATOTOBKE 00y4aI0LIeIroCs:

2.1.1 | BBenenue B mpodeccuto

2.1.2 | Uctopus (uctopust Poccun, BceoOIias HCTOpPHST)

2.1.3 | Oxonorus

2.1.4 | ®usuka

2.2 | AucuMnJMHbI M NPAKTHKH, AJI5 KOTOPbIX OCBOEHUE TAHHOMH TUCHUILUINHBI (MO1Y/Is1) HEOOX0AMMO KaK

npeauiecTByouniee:

2.2.1 | Marepuanosenenue. TexHOIOTHsI KOHCTPYKIIMOHHBIX MaTEPUaIOB

2.2.2 | dusuka

2.2.3 | MeTpoJtorusi, CTaHIapTU3AIMS U CePTUHUKAIIS

2.2.4 | ConpoTHUBICHHE MAaTEPHATIOB

2.2.5 | TeopeTnueckasi MEXaHHKa

2.2.6 | TeopeTuueckue OCHOBBI IEKTPOTEXHUKU

2.2.7 | I'mapomMexaHuKa

2.2.8 | letanu MallMH U OCHOBBI KOHCTPYUPOBAHUS

2.2.9 | O011as 3neKTPOTEXHUKA U dJICKTPOHUKA

2.2.10 | Teopust MEXaHU3MOB MaIlIVH

2.2.11 | Texunueckasi TEpMOJUHAMUKA U TEIUIONEpeaada

2.2.12 | CynoBble BCIOMOTaTeIbHbIE MEXaHU3MBI, CUCTEMBI U YCTPOHCTBA

2.2.13 | IIimaBatenpHas

2.2.14 | CynoBble KOTEIbHbBIE U IAPOIIPOU3BOIAIINE YCTAHOBKU

2.2.15 | DnexTpoobopyaoBaHKe CYI0B

2.2.16 | CynoBble ABUTATENIM BHYTPEHHETO CTOPaHUS

2.2.17 | CynoBble TypOOMaIIMHBI

2.2.18 | CynoBble X0OIOIWIbHBIE YCTAHOBKH U CUCTEMbI KOHAWITMOHUPOBAHUS BO3yXa

2.2.19 | TexHOMOTHSA TEXHIYECKOTO OOCTYKHBAaHHS Y PEMOHTA CYJIOB

2.2.20 | OcHOBBI aBTOMaTHKH U TEOPUH YIIPABICHUS TEXHUYECKUMU CUCTEMaMU

2.2.21 | OOmwmii Kypc TpaHCTIOpTa

2.2.22 | CtaTucTruka

2.2.23 | ®unocodus

2.2.24 | DKOHOMUKA TPEATIPUATHUS

2.2.25 | T'ocynapcTBeHHas TpaHCIIOPTHAs OJIUTUKA

2.2.26 | llenooOpa3oBaHue Ha TPAHCIIOPTE

2.2.27 | MndopMaroHHbIe TEXHOJIOTHH

2.2.28 | Teopust TpaHCIIOPTHBIX IPOIIECCOB U CHCTEM

2.2.29 | TexHoJIOrH4eCKre OCHOBBI HHTCJUICKTYaJIbHBIX TPAHCIIOPTHBIX CUCTEM

2.2.30 | IIpepaunnomuas npakTuka

3. KOMIIETEHIIMA OBYYAIOHMEI'OCsA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCIIUIT/INHBI

(MOZY.JIs)

YK-1: Cnocoden OCYHIECTBJIATH IOUCK, KpI/lTl/I‘{eCKI/lﬁ AHAJIU3 U CHHTE3 I/IH(I)OpMal.ll/II/I, NPUMECHATDH CHCTEMHBIH MOAXO0/ IS

pemeHus MOCTABJACHHBIX 3a/1a4

VYK-1.1: OcymiecTBisieT MOKUCK, cOop 1 00padoTKy HH(OPMAIMH JUIS PEIICHUS TOCTABICH-HBIX 3a/1a4

VYK-1.2: IIpoBoIUT KpUTHYECKUIT aHATH3 HH()OPMALIUH, TIOTYICHHON U3 Pa3-HbIX HCTOYHHKOB




VK-1.3: [IpumeHsieT CHCTEMHBIN MOIXO0 JUTSL Pe-IICHUS TOCTABICHHBIX 33124

OIIK-3: Cnioco0eH UCnoJb30BaTh OCHOBHBbIE 32AKOHBI €CTECTBEHHOHAYYHBIX TUCHUILINH B MPodeccHoOHATLHOM

ACATECJIbHOCTH

OIIK-3.1: BnageeT OCHOBHBIMU 3aKOHA-MH €CTECTBEHHOHAYYHBIX JUCLUUIUINH, CBI3aHHBIMU C IPO(eCcCHOHANBHON Aes-TeIbHOCTDIO

OIIK-3.2: Ymeer NPUMCHATH OCHOBHBIC 3aKOHBI €CCTCCTBCHHOHAYYHbBIX TUCHUIINH, CBA3aHHBIC B HpO(I)eCCPIOHaJTLHOI;'I

JCATCIBHOCTHU

OIIK-3.3: Mcmomb3yeT B mpodeccuo-HabHOH IEeTETLHOCTH OCHOBHBIE 3aKO-HbI €CTECTBEHHOHAYYHBIX TUCIIUTUIAH

B pe3yibTate 0cBOCHMSI AMCHUIIIMHBI 00Y4AIOLIUICS 10JKEeH

3.1 (3HaTh:

3.1.1 | OcHOBHBIC 3aKOHBI OpraHI/I‘{eCKOﬁ n HCOpI‘aHI/I‘{CCKOﬁ XUMUU; KJ'IaCCI/I(l)I/IKaI.lI/I}O U CBOMCTBAa XUMHUYECKHUX OJICMECHTOB,

BCHICCTB U COGﬂHHCHHﬁ, HX Ha3HadyeHue U 00JacTu MPUMCHCHHUS.

3.2 | YMeTn:

3.2.1 | Ucmionp30BaTh OCHOBHBIC SJIEMCHTAPHBIC METOAbI XUMHUYCCKOI'O UCCIICJOBAHUA BCUICCTB U COCIMHEHUM.

3.3 | Baragern:

3.3.1 | CrtocoGHOCTBIO BHIITOTHEHHSI OCHOBHBIX XHMHUYECKHX JJAO0PaTOPHBIX OTIEPaIIHii.

4. CTPYKTYPA JUCHUIIJIMHBI (MOIY JISA)

Bun HaumenoBaHue pa3iesioB u TeM /BUJ 3aHATHS/ Cemectp | Uacos | Jlureparypa | IlpIlo
3aHATUS / Kypc AroT
Paznen | Pa3gen 1. OcHOBHbIE OHATHS U 3aKOHBI XMMHMU
Jlex OCHOBHBIE TTOHSTHS ¥ 3aKOHBI XUMHH /JIek/ 2 2 0
J1a6 HucTpykTaxk 1o TexHuke 0ezomacHoctd. OCHOBHBIE MOHATHS /JIab/ 2 2 0
Cp Kiraccsl 1 Ha3BaHMS XUMHYECKHX coequHeHnit /Cp/ 2 4 0
J1a6 OcHOBHbIE 3aKOHBI XuMuH /J1a6/ 2 2 JI1.1 0
Cp OcHoBHbIE 3aKOHBI XuMuH /Cp/ 2 10 0
Paznen | Pa3zmen 2. Xumuueckasi TepMOANHAMUKA U KMHETHKA
Jlex DHepreTrka XUMHYECKHUX peakuunii /Jlex/ 2 2 JIT.1 0
31
Cp OHepreTrka XUMHYECKHX peaknuii /Cp/ 2 10 0
Jlex CKOpOCTh XUMHUYECKHX peaknuit /JIex/ 2 JI1.1 0
91
JIab CKkopocTb XUMUYECKHX peakiuii /J1ab/ 2 2 J1.1 0
J1.2J12.1
J12.3
22
Cp CkopocTb xummuueckux peakuuit /Cp/ 2 10 0
Jlex Xumnueckoe paBHoBecue /Jlex/ 2 2 JI1.1 0
31
Jla6 Xumuueckoe paBHoBecHe /J1a6/ 2 2 JI1.2J12.1 0
J12.3
22
Cp Xumnueckoe paBHoBecue /Cp/ 2 10 0
Paznen | Pa3npen 3. Xumuuyeckune cucTeMbl
Jlex CocraB u cBoiicTBa pacTBopoB /JIek/ 2 2 JI1.1J11.2 0
32
Jla6 CocTaB u cBoO¥icTBa pacTBOpOB /J1ab/ 2 2 0
JIab T'unponus coneit /J1ab/ 2 2 JI1.2J12.1 0

J12.3




Cp Cocras u cBoiicTBa pacTBOpoB. I mapomnus comneit /Cp/ 2 10
Jlex OKHCIUTETPHO-BOCCTAHOBUTENBHBIE peakiuu /JIex/ 2 2
31
JIa6 OKHUCIUTENTLHO-BOCCTAHOBUTENbHBIE peakiyu /J1ad/ 2 2 JIT.1
JI1.2J12.1
2.2
32
Cp OKHUCIUTENHLHO-BOCCTAHOBUTENbHBIE peakiin /Cp/ 2 10
Jlex T"anbBannveckuii anemMenT. JaekTponus. Koppos3us MeTamios. 2 4
AxkkymynsaTops! /Jlex/ 31
JIa6 Kopposus meramnos /J1a6/ 2 2 JI.1J11.2
32
Cp Onexrpoxumus /Cp/ 2 10
HKP 3ammrta nabopaTtopHsIx padot /MKP/ 2 2 JI1.1J11.2
31

5. COJEPKAHME JUCHUILIAHGBI (MOAYJIST)

Pasznen 1. OcHOBHBIE TTOHATHS U 3aKOHBI XUMUU

Tema 1.1 OOmme MOHATHS XUMHUH

OCHOBHBIE IIEJIN ¥ 33/1a9H JUCIUIUIMHEL, €€ CTPYKTypa U CBA3b C AUCIUIUTMHAMHE B 00IIIei cHCTeMe TIOATOTOBKH CIEIHAIACTA.
Xumudeckuii anemenT. Atom. IIpocTsie u cnoxkHble BenecTBa. OTHOCUTENbHAS aTOMHasA Macca. Monekyna. OTHOCHTeTbHAs
MornekynapHas Macca. Monbs. MonspHas Macca. OCHOBHbIE METO/IBI ONIPEIETICHHUs COCTaBa MOJIEKYI, aTOMHBIX M MOJIEKYISPHBIX
Macc. DKBUBaJIeHT. MoJsipHas Macca SKBHBaeHTa. Kitacchl M Ha3BaHMS XHMHUYECKUX COCTIHEHHH.

Tema 1.2 OcHOBHBIE 3aKOHBI XUMUH

3aKOH COXpaHEHMsI MacChl U SHEPTHH. 3aKOH SKBHBAJIEHTOB. 3aKOH MOCTOSHCTBA COCTaBa. 3aKOH KPAaTHBIX OTHOILEHUN. 3aKOH
SKBHMBAJICHTOB. | 'a30BbI€ 3aKOHBI.

Paznen 2. Ctpoenue BeniecTBa

Tema 2.1 Ctpoenue atoma. Mictopust n3ydeHus CTpOSHHUS aToMa. DJIEKTPOH, €ro 3apsii, Macca U pazmepsl. OnbiTel Pesepdopaa.
IInaneTapHas MoJenb CTPOEHUS aTOMa, €€ CBA3b ¢ Teopueil KBaHTOB U criekTpaMu. Henocratku teopun bopa. KBaHTOBBINM XapakTep
HOTJIOMIEH s ¥ u3nydenus sHepruu. [locrosunas [1nanka. YpaBHenue ae bpoiinsa. Ypasaenue llpenunrepa. CooTHOLIEHHE
HeompeeneHHoCTH | eif3enOepra. KBaHTOBBIC Umca U X (pU3NYECKHH CMBICII. ATOMHast opOuTans. PactipeneneHne 3MeKTpOHOB
[0 YPOBHSIM U MOIYPOBHSIM B 3aBUCHMOCTH OT SHEPIeTUUECKOT0 COCTOSHUSA. DIEKTpOHHAs KoHpuryparus atoma. CBoiicTBa
XHMHUYECKOTO JIEMEHTA B 3aBUCHUMOCTH OT €T0 3JIEKTPOHHOH KOH(Urypaluy.

Tema 2.2 [lepuonuueckas cucrema. Ilepuoandeckuii 3aKoH

CrpykTypa nepuoauieckoi cuctemsl. [lepuonnyeckue u HemepuoANYECKUe CBOMCTBA 3JIeMEHTOB. Posib aTOMHOI Macchl B
knaccudukanuu. [lepuoanueckuit 3axon J[.M.MenneneeBa BaneHTHOCTh. 3aKOHOMEPHOCTH BAJIGHTHOCTH B 3aBUCUMOCTH OT
MOJNOKEHUS B CHCTEME. 3aKOHOMEPHOCTH U3MEHEHHUS paJldyca aToMa, SHEPTUH CPOJICTBA K ANEKTPOHY, SHEPTUH MOHU3ALUH U
NIEKTPOOTPULATEIBHOCTH, B IEPUOJUUECKON cucTeMe. [lepnoguuHOCTh U3MEHEHHS CBOMCTB XUMUUECKUX JIEMEHTOB U UX
COCJMHEHUH.

Tema 2.3 Xumuueckast CBA3b.

ITpupoaa cuit XuMHYECKOT0 B3auMOAEHCTBUS. FIOHHas CBsI3b. DIEKTPOCTaTHUECKOE B3aUMOAEHCTBHE HOHOB. CHJIbI OTTaJIKUBAHUS
MeJy pa3HO3apsUKCHHBIMI HOHAMU Ha ONMM3KKX paccTosHUAX. KoBaneHTHas CBsI3b. BUIBI KOBaJICHTHOH CBSA3U. XapaKTePUCTHKI
KOBQJICHTHOM CBSI3U: IJIMHA, HANIPABJIEHHOCTh, IPOYHOCTE. BaneHTHbii yron. [ uGpuausanus aToMHBIX opOUTaned. DHeprus
paspbiBa cBs3H. [IoApHOCTD CBsI3H. JIUMOIBbHBINA MOMEHT. JIUMOIH MOCTOSIHHBIE U HaBeeHHbIe. OIUHapHBIE (CUIMa-) U KPaTHbIE
(tm-cBs3M).

OmnucaHue KOBaJEHTHOH CBA3M METOJOM BaJICHTHBIX CBA3€H U METOIOM MOJICKYIISIPHBIX OpOUTAIICH.

Kpucrannsl. Tunsl kpUCTaIINYECKUX PEHIETOK. DHEPrus peleTku. Meranndeckas CBsI3b.

BonoponHas cBs3b. MEKMOJIEKYIISIPHAs. U BHYTPUMOJIEKYIIIpHAsl BOJOPOAHAs CBsI3b. MEKMOIIEKYIIIPHOE B3aUMOJIEHCTBUE.
OpueHTaLUOHHOE, MHAYKIIMOHHOE U AUCIIEPCUOHHOE B3aUMOJCUCTBUE.

Kommnekcusle coequnenus. Koopaunannonnas teopust. LienTpanbHblil noH (koMiuiekcooOpazosarens). [Ipupoaa cuin
KOMILIIEKCO00pa30BaTes. 3aBUCUMOCTD ITOJIOKSHUS SJIEMEHTA B IEPUOANIECKON CUCTEME U €r0 CIIOCOOHOCTD K
KOMILTEKCO00pa3oBaHmio. JINranapl 1 KoopauHAMoHHOE yucio. [Tpupona cun nurannoB. BHyTpeHHss 1 BHemHAA cdepa
KOMIUIEKCHOTO coenuHeHus. Kraccupukanus 1 HOMEHKIaTypa KOMIUIEKCHBIX COeANHEHUH. 130MepHsi KOMIIIEKCHBIX COSTHHEHUI.
XenaTHble COEJUHEHUS U UX OCOOEHHOCTH.

Ou3nuecKue CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT XHUMUYECKUX CBSI3EH.

Pasnen 3 Xumudeckast TepMOAMHAMUKA U KUHETHKA

Tema 3.1 DHepreTUka XUMHUYECKHX IIPOLIECCOB

INonsTHE TepMOIUHAMUYECKOH cUCTEeMBI. TepMoIuHaMIYecKUe TapaMeTphl CHCTeMBl. BHYTpeHHSS SHEPrHs, SHTANBINA (TEII0Ta)
U paboTa. DHTaNIBINA CUCTEMBI U €€ U3MEHEeHue. TepMoXUMHUecKre ypaBHEHUs. DHTanbnus (TermnoTa) oopasoBanus. Temnossle
3¢ dexTH! 1 MX UCIIONB30BaHNE B XUMHUECKOH TexHOJIOTHH. 3akoH ['ecca n ciuencteus u3 Hero. Kimaccudukarus




TepMOAMHAMUYECKHX IporeccoB. HampaBneHHOCTh XUMUUeCKHX peaknuii. JuTponusa. Croboanas sHeprust [m66ca. Crannaptaas
sHeprus ['nd6ca oOpa3oBaHus

Tema 3.2 CKOpPOCTb XUMUUECKUX PEaKIUH

CKOpOCTh XUMHUYECKHUX PEAKIMH B TOMO- M TeTEPOTeHHBIX CHCTeMaX. 3aKOH JSHCTBYIONIUX MACC I HEOOPATUMBIX PEaKITHH.
KoncTanTa ckopocT xumudeckoi peakuuu. @akTopbl, BIUSIONIME HA CKOPOCTh Peakiiif. 3aBUCMOCTb CKOPOCTU OT TEMIEPaTyphl.
I[Tpasuno Bant-T'odda. Teopust Appennyca. Dueprust aktuBanud. Llennsie peakiuu. IToHsATHE 0 peakUX ¢ pa3BETBICHHBIMU
HersiMy. 3ameurenu peakuuil. doropeakiuu. SnepHsle peakuuu. AKTUBHBIE MOsIeKybl. KatanuzaTopsl. ['oMOreHHblld 1
reTeporeHHbIi kaTanus. 3HaueHue qudy3un U BeIUYUHBI IUIOMAIH pasaena ¢as.

Tema 3.3 Xumuueckoe u (azoBoe paBHOBecHe

IMonsaTre 06 0OpaTUMBIX M HEOOPATUMBIX PEeaKIHIX. XUMHIECKOe paBHOBECHEe. PABHOBECHE B TOMOT€HHBIX CHCTEMaX. 3aKOH
JEeUCTBYIOMNX Macc A o0paTuMbIX peaknuil. KoncranTta paBHOBecus. DaKkTOPEI, BIUSIONINE HA XIMUYECKOE PABHOBECHE.
IIpunuun Jle [atense. TepMmoauHaMuKa XMMAYECKOTO paBHOBecHs. | ereporenHoe paBHoBecue. [Ipasuiio das.

Paznen 4 XuMuueckue cuCTEMBI

Tema 4.1 PacTBOpPEI U UX CBOKCTBA

OGpasoBanue pactBopoB. Kiaccugukarms pacTBopoB. DHepreTuka pactBopeHust. CriocoObl BbIpasKeHHs COCTaBa PacTBOPOB.
CaoticTBa pactBopoB. PacTBops! HeanekTponuToB. Kosunratusaeie cBoicTBa. PacTBops! anekrponuTtoB. oHHOE pon3BeieHne
BO/Ibl. BOIOpOIHBIN 1 THIPOKCUITBHBIN TTOKa3aTenu. HaukaTopsl.

Bydepnsie pacTBopsI.

Tewma 4.2 I'upponus coneit

OcHoBHbIe THITBI TUAponn3a conerd. CreneHs ruaponusa. Koncranra rugponusa. Omnpenenenne pH pacTBopa conu.

Tema 4.3 OxucnutenbHO-BoccTaHOBUTENbHBIE peakiuy (OBP). OcHOBHBIE MOHATHS JaHHBIX peakiuii. CTeneHb OKUCIeHUS.
OKHCIUTENTPHO-BOCCTAHOBUTENBHBIE CBOMCTBA AEMEHTOB U UX coequHeHui. [TpaBumo anexkTponHoro 6ananca. YpasHusanus OBP
METOJIaMH 3NEKTPOHHOTO W HOHHO-3JIEKTPOHHOTO OanaHca. PasHoBunHOCTH OBP. BaxkHeiimme OKuCIHTEN 1 BOCCTAHOBHUTEIIH.
OKHUCIUTETFHO-BOCCTAHOBUTENNbHAS ABOMCTBEHHOCTh XUMHUYECKUX JIEMEHTOB.

Tema 4.4 DneKTPOXUMUYECKHE CUCTEMbI

ITonsTHE ANEKTPOXUMUYECKON cUCTeMbI. Buapl cucTeM. DNeKTpoAHBII MOTEHINAT MeTaIa. DIEKTPOXUMUIECKHH P
HanpspkeHull. CBoiicTBa psAaa akTUBHOCTU. XUMHUYECKUE UCTOYHUKH IEKTPUYECKOro ToKa. I'anppanndeckuil anemeHt. IlpuHnun
pa6otsl. Pacyer O/IC. Ilenu xuMudeckue, KOHIEHTPALMOHHbIE H OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE. DIEKTPOJIN3 PACILIaBOB H
BOJHBIX PaCTBOPOB M €ro 3aKOHOMepHOCTU. KaToHOE BOoCCTaHOBIEHHE U aHOAHOE OKucieHue. Ilocne10BaTenbHOCTD paspsaa
HOHOB Ha 3J1eKTpoIoB. BropnuHblie npoueccsl Ipyu 31EKTpoIn3e. SIBleHue nepeHanpskeHus. DIEKTPOIU3 ¢ HEPACTBOPUMBIMU U
pacTBOpUMBIMU IeKTpoaamu. 3akoHsl Dapanes. Bexon no Toky. Kopposus MeramnoB. OCHOBHBIE BUbI KOPPO3UH. XUMHUUYECKAS
KOppo3us. 3alUTHbBIE UIEHKH Ha OBEPXHOCTU METAIIOB. DNEKTPOXUMHUYECKast KOPPO3usl. YCIOBHs, BIUAIOIINE HA PaboTy
KOPPO3HOHHBIX JIEMEHTOB. AHO/HBIN npouecc. Karonnas nenonspuzanus. enomsipuzatopsl. AtMocdepHas kopposus. Kopposus B
kucioit cpene. Kopposust nox geficTBHeM Oy IAIOIIIX TOKOB. 3alliTa METAUIOB OT KOPPO3UH. AKKYMYISATOpHI. Buabl. [TpuHImn
paboTHI.

6. POHJ OIIEHOYHbBIX CPEJCTB

6.1. IlepeueHs BUIOB OLIEHOYHBIX CPEACTB

BrImonHeHbIe U 3alHMIICHHBIC JA00OPATOPHBIE PabOTHI
BeImoHeHHBIE U 3a4TEHHBIC KOHTPOJIBHBIC PA0OTHI
3a4er 1Mo AUCLMIUIHHE

6.2. TeMbl NHCBMEHHBIX PadoT

He mpemgycMOTpeHbI y4eOHBIM IIITaHOM.

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

DOC g xomnerennuu YK-1.2

1)Haubombiee gucio monekyi (t=25°C, p=101kIla)comgepxuTcs B HOPIHUH:

a) a30Ta XUMUIECKUM KOJIMIECTBOM 3MOJIb;

0) yraekucinoro raza maccoii 440r;

B) BOJIbI 00beMOM 36 cMm3;

r) 030Ha 00BemMoM 400 mm3.*

2)Kaxoe KOJIMYECTBO BEIIECTBA COOTBETCTBYIOT 1 Mo0?

OTBeT: KOJIMYECTBO BEUIECTBA, KOTOPOE COACPIKUT CTOIBKO aTOMOB, MOJICKYJI, HOHOB WM IPYTUX CTPYKTYPHBIX SAMHHII, CKOIBKO
conepxkurcs B 12r yriepona 12C.

3) Bribepute npaBuinbHOe yrBepkaeHue. [Ipi 0TMHAKOBBIX YCIIOBHSX B MOPIHAX KUCIOPOA M 030HA PaBHOTO 00beMa COIEPIKUTCS:
a) OJJMHAKOBOE YHCJIO aTOMOB;

0) 0IMHAKOBOE YUCIIO MOJICKYI;*

B) OJIMHAKOBAsI Macca;

T) OJJMHAKOBOE YHCIIO JIEKTPOHOB.

$Ilocrostanas Aoragpo pasHa NA =6,02-10723 . Uto noka3bIBaeT 3TO YHCI0?

OTBeT: KOJIMYECTBO aTOMOB, MOJICKYJI, HOHOB HJIM APYTHX CTPYKTYPHBIX CTUHUI] B OJHOM MOJIC BEIIECTBA.
5)OneKTpoHeUTpaTBEHEIH aTOM a30Ta conepkut 7p u 7e. Mon N-3 comepxurt:

a) 7p u 7e;

6) 10p u 7e;




B) 7p u 10e; *
r) 4p u 10e.
6)Kakue ycloBusl B XUMUH OTHOCSTCSI K HOPMAJIBHBIM YCIIOBHSM (H.Y.)?
Ortset: Temmeparypa 0°C umu 273K, nasnenue 1 armocdepa mwmm 101,3 xI1a mmu 760 MM.pT.CT., KOHIIGHTpanus BEIIECTBA | MOJIB/IIL.
7)2nexTpoHeRTpabHBIN aToM Kaiblus cogepkut 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 aTOMOB.
9)Vkaxkute 3IeKTPOHHYIO KOH(PHUTYpaLUIo aTOMa dJIEMEHTa ¢ IPOTOHHBIM YHCIOM 15:
a) 1s2 252 2p6 3s2;
0) 1s2 2s2 2p6 3s2 3pl;
B) 1s2 252 2p6 3s2 3p2;
) 1522522p63s23p3*
10)B uem mposBiIsieTCs TBOMCTBEHHAS TPUPOIA DIIEKTPOHA e- ?
OTBeT: MEeKTPOH 001a1aeT KaK CBOMCTBAMH JACTHIIHI — IMEET MAacCy, 3apsil, TaK ¥ BOJHOBBIMH CBOHCTBaMH — JUIMHA BOJIHEL,
CHOCOOHOCTH K JU(PPAKIUH U HHTEPDHEPEHIINH.
11)OAHOOCHOBHBIM KHCIIOTAM OTBEYAIOT BCE KUCIOTHBIE OCTATKH:
a) CH3COO-, SO42-, S2-;
6) NO3-, NO2-, CH3COO-;*
B) NO2-, SO32-, NO3-;
r) CH3COO-, PO43-, Cl-.
12)Kakne ¢pyHKIUE B TEPMOJUHAMUKE, XapaKTEPHU3YIOT COCTOSHHUE U CBOMCTBA CHCTEMBI.
OtBet: BHyTpeHHsIs SHEPrusl, SHTAIBINS, SHTPOIus, dHeprus I udoca.
13)Vkakute ypaBHEHHE PEaKLUH,B pE3yabTaTe KOTOPOIl CTENEHb OKUCIEHUS] aTOMOB a30Ta MoHmxkaeTcs ¢ 0 10-2:
a)N2 + 4H20 = N2H4 + 40H-;*
6)N2 + 4H20 = 2NH20H + 20H-;
B)N2 + 6H+ = 2NH3;
r)N2 + 8H+ = 2NH4+,
14)Yro XapakTepU3UpyeT MOHATHE IEKTPOOTPHLIATEIHHOCTH?
OTBeT: 9T0 COCOOHOCTH aTOMa B COEANHEHUSIX MPUTATUBATH K ce0e AIEKTPOHBL.
15) Peakiyu, naymue ¢ BbIAEIEHUEM TEMIOTHI HA3bIBAOTCS:
a) PHAOTEPMHUCCKIMU;
0) KaTaTUTHYECKIMU;
B) 3K30TEPMUYECKUMH; *
T') HeOOpaTHMBIMH.
16)Yro xapakrepu3yeT QyHKII Ha3bIBaeMast SHTPOIHEH?
OTBeT: SHTPONUS XapaKTepH3yeT Mepy HEYIOPSAOUCHHOCTH COCTOSIHUSI CUCTEMBI.
17) IIpouecc, uaymmii mpy NOCTOSHHOM 00beMe, Ha3bIBACTCSL:
a) N300apHBIH;
0) U30TepMUIECKUIL;
B) aarabaTHBIH;
T) U30XOPHBIN. *
18)ITpu KaKoM yCIIOBUH B XMMHUYECKOM KHHETHKE HACTYIIaeT paBHOBECHE?
Ortser: IIpu ycnoBuu, 4T0 CKOPOCTH NPSAMOM PEaKLIUU paBHA CKOPOCTH 0OPaTHON peakUH U MPOU3BEICHNE KOHIEHTPALUH
UCXOJIHBIX BEIIECTB PaBHbI IPOU3BEAEHHIO KOHIIEHTPALUI MPOIYKTOB PEAKIHH.
19)YBennuuTh BEIXOX IPOAYKTOB 00paTtuMoit peakmu N2(r)+3H2(r)=2NH3(r) +Q moxHO:
a) MOBBIIIAs JaBJICHUE;*
0) HUCIOJIB3YS KaTalln3aTop;
B) YMCHBIIIAs! KOHIICHTPAIHIO BOJAOPO/Ia;
T) TIOBBIIIAs TEMIIEpPaTypy.
20)B uem cytp npunuuna Jle - [llatense?
OrtseT: Ecny Ha cucTeMy, HAXOAAIIYIOCS B COCTOSHUM XMMUYECKOTO PABHOBECHS OKa3aTh BHEIIHEE BO3JEHCTBUE B BUJE U3MEHEHHUS
TEMITePaTyphl, JaBICHUS FIIH KOHIICHTPAIINN, PABHOBECHE CMECTHTECS B CTOPOHY TOH PEaKIiH, KOTOpasi OCIa0HT IIPON3BEICHHOE
BO3JICHCTBHE.
21) Boanble pacTBOPHI EKTPOIUTOB MIPOBOAAT INEKTPUUECKUI TOK 3a CUET:
Q)TOJIBKO AJICKTPOHOB,;
0)KaTHOHOB U IEKTPOHOB,;
B)aHHOHOB U DJIEKTPOHOB,
I)KaTHOHOB U aHHOHOB.™*
22)Kakue cCHCTEeMBI B XUMHUHI Ha3bIBAIOT T€TEPOT€HHBIMU?
OtBeT: CHUCTEMBI, COCTOSIIIE U3 BEIECTB B PA3HBIX arPETaTHBIX COCTOSIHUX ((pazax).
23)Oxpackanakmyca OyaeT CHHEH B:
a)BoJIe;
6)BomHOM pactBope NaCl;
B)BoAHOM pactBope HCI,;




r)BogHOM pacTBope KOH.*

24)Kak BausieT TeMIlepaTypa Ha CKOPOCTh XUMHUYECKOH peakiuu 1o npasuiy Baut-T'odda?
Ortgert: [Ipn moBEIIIeHNH TeMIepaTypsl Ha Kaxzpie 10 rpaxycoB CKOPOCTh y OOTBIIMHCTBA XUMHUYECKUAX PEAaKIIMi BO3PACTET OT 2 10
4 pas.

25) OauHaKOBYIO CTENIEHb OKHCIICHUS JKENe30 MPOSBISIET B COSTNHEHUSX:

a) FeO u FeCO3;*

0) Fe(OH)3 u FeClI2;

B) Fe203 u Fe(NO3)2;

r) FeO u FePO4.

26)Kakue peakiii B XAMHIH Ha3bIBAIOTCS KATATUTHICCKAMU?

Ortset: Peakiiun ¢ NCTIONIB30BaHUEM KaTaIH3aTOPOB, KOTOPBIE MEHSIIOT CKOPOCTh PEaKIIMHU, CAaMHU IIPH 3TOM HE PacXOIYIOTCS.
27) Xumuyeckas CBS3b B MoJieKyse Opoma Br2:

a) MOHHas;

0) MeTayTuIecKas;

B) KOBAJIGHTHAs HEMOIsApHasL; ™

T') KOBaJICHTHAS MOJISIPHASL.

28)B 1yeM 0coOEHHOCTh TOMOT€HHOTO KaTain3a’?

Ortser: KatannzaTop 1 pearupyroie BeecTBa HaxXoAATcs B OTHOM arperaTHOM COCTOSTHHH.
29) Bribepure onpezeneHne XapakTepusyroliee Mnpouece KUAKocTHO! aupdy3uu:

a) B3alMHOE ITepeMEIINBaHAEe KOMIIOHEHTOB, TIIPHBOJIAINECE K BRIPABHUBAHUIO KOHIICHTPALUIA; *
0) mpotiecc pacTBOPEHHUSI HIIEKTPOIUTOB IO JCHCTBHEM BOJIBI;

B) IIpOLIECC MPUCOETUHCHHUS BOIBI K MOJICKYJIaM, aTOMaM HIJIH HOHAM;

T) IPOLECcC PaCTBOPEHUS NEKTPOIUTOB MO ICHCTBUEM JIEKTPUYECKOTO TOKA.

30) Ot gero 3aBUCAT KOJUTUTaTHBHBIE CBOWCTBA PaCTBOPOB?

OTBeT: KOJUINTaTUBHBIC CBOMCTBA 3aBUCST OT KOHIICHTPAIMH PacTBOPA.

DOCH g komnereHun OITK-3.3

1)JIerde oCTaIbHBIX IEPEUHUCIICHHBIX 3TIEKTPOH TEPSIET aTOM:

a) Na;*

6) Mg;

B) Al;

r) Si.

2)Uro peryiaMeHTHPYET NPaBUIIO NIEKTPOHHOr0 Oananca?

Ortsgert: 1o mpaBniTy 311€KTPOHHOTO OajlaHCa YHUCIIO MIEKTPOHOB OTJAHHBIX BOCCTAHOBUTEIEM PABHO YHCITY JJICKTPOHOB IIPHHATHIX
OKHCIIUTETIEM.

3) Ckopocrtsb peakiuu N2(r) + 3H2(1) <> 2NH3(r)Q>0 MOXHOYBEIHYHUTS,

a) TIOBBICUTH TEMITEPATYPY;

0) BCIOTB30BATh KAaTAIN3aTopP;

B) YMEHBIIUTH JaBICHUE;

T') IOHU3UTDH TEMIIeparypy.*

4)ITo xaxOMy ITPaBIUTY MOXHO PACCUUTATH CTEIICHb OKHCIICHHUS JICMEHTa, €CIIH OHA HE TIOCTOSTHHA?

Otset: CymMa Bcex CTETeHeH OKUCICHUS BCEX aTOMOB B MOJIEKYJIE paBHA HYIIO.

5)K okuCIUTENbHO-BOCCTAHOBUTENBHOM PeakIMi He OTHOCUTCA:

a) NaOH + HCIl = NaCl + H20;*

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

B) 2KMnO4 = K2Mn0O4 + MnO2+02;

r) 2H2 + 02 = 2H20.

6)I1lepeuncnnTh HEOCTATKH KUCIOTHBIX aKKyMYJIITOPOB.

OtBeT: HeOOMbIIAsA YISNbHAS SHEPTUS, CAMOPA3PsA IPH XPaHEHUH, HCIONIB30BaHIE TOKCUIHOTOTSDKENIOT0 MeTania Ipu
U3TOTOBJIIEHUH — CBUHEII, U HMCIOJb30BaHHE CEPHON KUCIIOTHI.

7)I1pu oBBIIIIEHNH TeMIIepaTypsl Ha 20° CKOPOCTh peakIy BEIpociia B 16 pas. TemmepaTypHbIH K03pQUIIMEHT peakuy paBeH:
a)2;

6) 2,5;

B) 3;

r)4.*

8)Kakune moKpHITHA HCHONB3YIOT IPU XMMUUECKOIT 3aIuTe METaJIOB OT KOPPO3UH?

Ortser: Kpacku, amanu, cMoibl, okcuaHble, GocdaTHble, HUTPHIHBIC TOKPITHS.

9)MornspHast KOHIICHTPAIHS YUCICHHO paBHA XHMIYECKOMY KOJTHYIECTBY PACTBOPEHHOTO BEIleCTBa (MOJIB) B!

a) 100 r pactBopa;

6) 100 nmM3 pacTBOpHTEIS;

B) 1 kr pacTBOpa;

r) 1 mutpe pactBopa.*

10)Kakoii nmporecc Ha3pIBaeTCI 0CMOCOM?

Otsetr: OcMoOC - 3TO NPOIECC OJHOCTOPOHHEH AU(dY3UH MOJIEKY) paCTBOPHUTEIS Yepe3 MOITYHPOHUIIAEMYI0 MEMOpaHy B
PacTBOpPEHHOE BEIIECTRO.

11)ITpu yBenmaeHnn naBiaeHus B 2 pa3za CKOpOCTh XuMuaeckoit peakiun 2H2(T) + O2(r) = 2H20 Bo3pacrer B:

a) 2 pasa;




6) 4 paza;

B) 6 pas;

r) 8 pa3.*

12)Yro BBIpa’kaeT KOHCTAHTA MIEKTPOIUTHICCKOH AUCCOIUAIIAN?

OtBeT: OTHOLIEHUE YHCIIA MOJIEKYI MIEKTPOIUTA HOABEPTIINXCS JUCCOLUALUH K O0LEMY YHCITY PACTBOPEHHBIX MOJICKYII.
13)ITpu HOpMaNBHBIX YCIOBHAX TEMIIEpPATypa ra3a paBHa:

a) 0°C; *

6) 25° C;

B) 20°C;

r) 273°C.

14)Yem xapakTepu3yeTcs IPOIECC BOCCTAHOBICHUS IEMEHTA B OKHCINTEIbHO-BOCCTAHOBUTEIILHOM peakuu?

Ortsert: [Iporuiecc BOCCTaHOBICHHUS - 3TO MPOIIECC MPUHSITHUS EKTPOHOB, IIPU KOTOPOM CTEIEHb OKUCIECHUS IeMEHTa ITOHMKAeTCS.
15)Kakoii U3 mepeyrcaCHHBIX HIKE aTOMOB HMEET HaUOOIBIINN paanyc:

a) H;

0) K;*

B) Li;

r)F.

16)[Iponomkure (HopMyITHPOBKY 3aKk0HA ABOrafpo: «B paBHBIX 00bEMax MOOBIX Ia30B, B3ATHIX IPH OAMHAKOBOI TeMIepaType u
JABICHUH. ..»

OTBeT: COAEPIKUTCS OTUHAKOBOE YHCIIO MOJIEKYIL.

17)Haun6onpIiee 9uciio aTOMHBIXOPOUTAICH COISPIKUTCS Ha!

a) p — IOAYPOBHE;

0) S — OYPOBHE;

B) f — moxypoBHe; *

r) d — momypoBHe.

18)Kakue coequHEeHMs] B XUMUU Ha3bIBAKOT OKCUIAMHU?

OtBeT: OKCHIBI — 9TO COEMHEHUS, COAEPIKAIIME B COCTABE XUMHUUECKUHN IEMEHT U KHCIIOPOJ,.

19)B xakux COeAMHEHMUSX XJIOP MOKET IPOSBIIATH TOIBKO OKHCINTEIBHEIE CBOHCTBA!

a) NaClO4; *

6) KCI103;

B) CI20;

r) HCL

20) UTo MpOUCXOAMT C TEIUIOTOH B PHIOTEPMHUYECKON peakuuu?

Ortsert: TennoTa B X0[1€ XUMUYECKOH PEAKLIUU MTOTJIOIIASTCS.

21)PacTBOpUMOCTH — 3TO MaKCUMaJIbHAsI Macca BeIecTBa, KOTOPYIO MOJKHO PACTBOPHUTH P TaHHOHM TeMIIepaType B:

a) 100 r pactBopa;

6) 100 r pactBopuTes;*

B) 1 T pacTBOpa;

r) 100 M1 pacTBOpa.

22)[1epeyncnuTh yCIOBHS, OTHOCSIINECS K CTAaHIAPTHBIM YCIOBUSM B TEPMOJIMHAMUKE.

Otser: Temnepatypa 25°C(298K , napnenue 1 arm. (101,3 kIla; 760 mm.prt.cT.).

23) [pu >neKTpoIu3e KAaKOro BOJHOTO pacTBOpa Ha KaTojie OYIEeT BBIIEIATHCS TOJNBKO BOJIOPOI?

a) CuSO4;

6) SnCl2;

B) K28S;*

) ZnBr2.

24)Ha uto pacxomyeTcst SHEPIusl aKTUBALIMH MOJIEKYJIaMH, BCTYIIAIOUIMMU B XMMUYECKYIO PEAKLIUIO TI0 TeOpUH AppeHuyca?
Ortget: Ha mpeosoieHre OTTaIKUBaHUS AIEKTPOHHBIX 000I0UEK MOJICKYJI, Ha Pa3phIB CTAPBIX XUMUYICCKUX CBA3CH, 00pa3oBaHU
AKTHBHPOBAHHOTO KOMIUIEKCA M 00pa30BaHUE HOBBIX XUMHIECKUX CBSI3CH.

25) Ilpu aHOAHO 3alIMTE METAJlIa OT KOPPO3UH, 3alMIIAEMbI METaJLT IIOKPHIBAIOT:

a) MEHee XUMHUECKH aKTUBHBIM METANJIOM;

0) MeTaIoM, 3JIEKTPOIHBIN MOTEHIMAT KOTOPOTro HUXKe; ™

B) METAJJIOM, 3JI€KTPOIHBIA NOTEHIIMAI KOTOPOTO OOJIBIIIE;

T') METaJUIOM, KOTOPBIH CTOUT B PsIYy HAIPSDKEHUS TOCIIE BOAOPO/a.

26)Kakue peakiiiy Ha3bIBaIOTCS OOpaTUMbIMHU?

OtBet: OOpaTHUMBIE 3TO TaKNE PEAKITHH, TPOTYKTH KOTOPHIX, B3ANMOACHCTBYS MEXKIy CO00M, 00pa3yloT HCXOAHBIE BEIIECTBA,
MPOTEKAIOT KaK B MPSIMOM, TaK U B 0OpaTHOM HarpaBJIeHHU.

27) B ranpBaHuueckom snemente SxoOu-Jlanuams:

a) MeJIb ABISIETCS aHOJIOM;

0) IMHK SBISIETCS KaTOAOM;

B) DJIEKTPOHBI IEPEXOST OT IIMHKA K Meau;™*

T') MeJlb PaCTBOPSCTCS B Ipoliecce padoTHI.

28) Uro BbIpa)kaeT MOJIIPHAsl KOHLEHTpaLUs pacTBopa’?
Ortset: KomudecTBo MoJiel paCTBOPEHHOT'O BEIIECTBA B OJHOM JIUTPE PACTBOPA.
29) OTMmeThTe ypaBHEHUE PEaKlMH, B Pe3ylabTaTe KOTOPOIl CTEIEHb OKHCIICHUSI aTOMOB XJIopa moBbimaercs ¢ 0 1o +7:

a) HC1 + 2H20 = CIO2 + 5H+;
6) C12 + 6H20 = 2ClO3- + 12H+;
B) CI2 + 8H20 = 2CIO4- + 16H+;*




r) 2HC1 + H20 = CI120 + 4H+.
30)Kak BiusieT JaBiIeHUE HA pACTBOPUMOCTD T'a30B B KHUAKOCTSAX?
Ortgert: [Ipu yBenmMueHNH JaBICHUS PAaCTBOPUMOCTh Ta30B BO3PacTacT.

Bonpocs! k KOIOKBUyMaM:

1. ITonsaTHe 0 BHyTpeHHE}! sHeprun cucteMsl. [1epBolii 3akoH TepMoauHaMUKU. Ero npuMeHeHue A1l H30XOPHBIX U H300apHBIX
MPOLIECCOB.

2. ITonsarue o0 >HTamBINN. 3aKk0H ['ecca u ero cnencteus. IloHATHE 0 TeIIOTaX 0OPAa30BaHUS CIIOKHBIX BemecTB. Pacuer
U3MEHEHHUS SHTAJIBIINY IPU XUMUYECKUX PEAKLIUAX.

3. ITousitue 06 suTponuu. Bropoii u TpeTuit 3aKoHbl TepMoAMHaMUKU. CTaHAapTHAS SHTPOINS BeulecTBa. PacueT n3MeHeHus
SHTPONUU CUCTEMBI.

4. ITonstre 06 n300apHO - M30TEPMUIECKOM rToTeHnnane. OCHOBHOE ypaBHEHNE TEPMOANHAMHUKH. YCIOBHS BOZMOKXHOCTH
IpoTeKaHus npouecca. Pacuet m3meHeHus cBoboaHoi sHeprun I'ud6ea.

5. Xumndeckas kuHeTuka. CKOpOCTb XMMUYECKOH peakiii B TOMOI'€HHOM U FeTepOreHHOl cucTeMax. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOM peakluu OT KOHIEHTpauul. OU3NYECKU CMBICII KOHCTAHThI CKOPOCTU XUMUYECKOH peaKiyu.

6. BiiustHne TemmepaTypsl Ha CKOPOCTh XUMUYecKoi peakind. [Ipasmio Bant 'odda n remnepaTyprsiii koaddurment. Teopus
Appenuyca. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH PeaKkIMU OT SHEPTHU aKTHUBAIHH.

7. Karanus. OCHOBHBIE MTOJ0KEHHS TEOPHHU KaTann3a. MexaHu3M rOMOI€HHOI0 U FeTEPOreHHOr0 KaTalu3a.

8. [ToHsATHE 06 OOPATUMBIX PEAKIINAX M XUMHIECKOM PAaBHOBECHH. 3aKOH JEHCTBYIOMNX Macc s 00paTUMBIX cucteM. CBiI3b
KOHCTAHTHI PABHOBECHS C TEPMOAUHAMUUECKUMH (DYHKIIUSMH.

9. Ipunnun Jle-larense. BnusHue u3MeHeHus TeMIepaTypsl, 1aBICHUS, KOHIEHTPAIUU BEIIECTB Ha CMEIEHHE PABHOBECHS B
CUCTEME.

10. O6mas xapakTepHCcTHKa pacTBOpoB. CIIocoOB!I BEIpayKeHUS! KOHLIEHTPAIHH pacTBOPOB

11. OxkucnurensHo-BoccTaHOBUTENbHBIE peakiuui (OBP). IlonsTHE 0 cTeneHn OKUCISHUS, OKUCIUTENSAX K BOCCTAHOBUTEIISIX.
Baknelime oKUCIUTETN U BOCCTAHOBUTEINH.

12. MeToab! cOCTaBIEHUS YPaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. OBP B paznuunbix cpepax. Tunst OBP.

13. Teopus >IeKTPOAHBIX TOTEHIUANIOB. YpaBHeHHe HepHcTa. Onpenenenne cTaHAapTHBIX MEKTPOJHBIX HOTSHIHANOB.
YCTpoicTBO BOIOPOJHOTO AEKTpoaa. P HanpshkeHuid MEeTasioB.

14. T'anpBaHUYECKUE IEMEHTHI. YCTPONUCTBO M IPUHIHIT paboThl. Pacuer DJIC.

15. DnexTponu3 B paciijiaBax U pacTBOpax MEKTponuToB. IlocienoBaTeabHOCTh IPOLIECCOB IPOTEKAOLINX HA aHOJE U KaTOJE.
3akonsl @apages. Pacuer o6beMa 1 MacChl BEIIECTB, BBIASTHBIINXCS P nekTpoause. [IpuMeneHne anexTpoiamsa.

16. Kopposzust meramioB. Xumuueckas ,31eKTpoxumMudeckast. CriocoObl 3allUThl METAJIOB OT KOPPO3HH.

17. Akkymynstopel. Kucnorusie. [llenounsie. [TpuHmmm paGoTs

TuIoBbIe BOIPOCHI K 3aLIUTE JTaO0paTOpHOIl paboThl «CKOPOCTh XUMHYECCKUX PCAKIIUI»

L. JlaTe ompeneneHne CKOPOCTH XUMHUYECKOW PEaKIMH B TOMO- M T€TEPOreHHBIX CHCTEMaX.
2. 3aK0H AEHCTBYIONIMX MAacC I HEOOPaTUMBIX PEaKIIHi.

3. Teopuss Appenuyca. DHeprusi akTUBAIHU.

4, [IpaBuno Baut-I'odda. TemnepaTypHbiii K03DGUIHEHT.

TuIoBEIE BOIIPOCH! K 3aIIUTE Ta00PaTOPHOIT pabOTH « XUMHYIECKOE PaBHOBECHE)

L. OmnpeneneHrue XUMUIECKOTO paBHOBeCHs B cucTeMe. Ero ycinoBus.

2. 3aKoH JEHCTBYIOIIMX MAacC JJIsi OOpaTUMBIX PEaKIUU.

3. [punnun Jle-Illaremnse.

TuroBkIe BOIPOCH! K 3aIuTe 1abopaTopHOil paboTsl «VOHHO-0OMEHHBIC PEAKITHI

I. Kakue peakiuu Ha3pIBalOTCSI HOHOOOMEHHBIMU? B 4eM UX OT/IHYHME OT IPYTrHUX TUIOB peakiuii?
2. Kakue mpusHaky HEOOpaTHMOCTH MOXKHO HaOJIIO/IaTh BO BPEMS IIPOBEJCHUS OMbITA?

3. YeM OTIMYAIOTCS CHIBHBIC JICKTPOIHUTHI OT CIIAOBIX?

4. Kakue BemiecTBa OTHOCAT K MaJOAUCCOLUHUPYIOIUM ?

Tunosble Borpock! K 3ammuTe 1adopaTtopHoit padotsl «I'maponus conei»

Uro takoe ruaponau3? Bunel ruaponusa.

KakoBbl KOJIMYECTBEHHBIE XapaKTEPUCTHKU MOJHOTHI IPOTEKAaHUs rUaponusa’?

Kakue ¢axTopbl BAUSIOT Ha MPOLECCH THAPOIU3a?

Jlo KaKoif cTeneHy NMpu OOBIYHBIX YCIOBHSAX HPOTEKAET MMAPOJIM3 MHOTO3apsIHBIX KaTHOHOB M aHHOHOB?
Mo2xeT 1 pacTBOp OCTaBaThCsl HEUTPaJIbHBIM, €CIM PACTBOPEHHAS COJIb CHJIBHO THAPOIM30BaHA?

Kax onpenenuts pH B peaxkuuu ruaponuza? YTo CIyKUT CUTHANOM A ompexaeneHus pH?

THHOBHe BOIPOCHI K 3alIuTe 1abopaTopHOH paboThl «OKUCINTENEHO-BOCCTAaHOBUTEIILHBIC PEAKIINI

S LA~

1. UeM OTJIMYAIOTCS OKUCIUTEIEHO-BOCCTAHOBUTEINIBHBIE PEAKIIUU OT APYIrMX XUMHYECKUX peaKiuii?

2. Kakwue BemecTBa Ha3BIBAIOTCS OKHCIHTCISIME, a KAKHE BOCCTAHOBUTEIISIMU?

3. Kakue cBoiicTBa — OKHCIHMTENbHBIE WM BOCCTAHOBUTENBHBIE — MOTYT MpPOSIBIATE coennHeHus Mapranina KMnO4,
MnQO2, Mn(OH)2?

4. Kak n3MeHsSII0TCS CTENEeHU OKUCIECHHUS OKHCIUTENSI U BOCCTAaHOBUTEIIS?

5. Kakue creneHn OKHCICHUS MO 3HAKY MOTYT UMETh METAJIbl M HEMETAIIBl B CBOMX COCTUHEHUSX?

TurmoBkle 3agaHus 10 AUCIMILIMHE:
1. Paccunrtath skBHBaneHTHBIE Macchl cienyrommx coeannennid PbO, H2Cr207, Na2SiO3, Sn(OH)2, Al, CrOHCI2.




2. PacnimcaTh SMEKTPOHHYIO KOH(UTYpAIMIO aTOMa MapraHiia. YKa3aTh BO3MOJXKHbBIE BaJICHTHOCTH M XMMHUYECKHE CBOMCTBA.
OnucaTh KBAHTOBBIMH YHCIIAMHU BaJEHTHBIE 2NEKTPOHBI aTOMA.

3. Paccunrath TemioBoit 3 dekT peakiuu ropeHus aneTHicHa (H.y.)

4. PaccunraTh, BO CKOJIBKO pa3 M3MEHUTHCS CKOPOCTh XUMUYECKOW peakluy , eCIM yBEeIUUUuTh Temmneparypy c¢ 50 go 80
rpagycoB 1o Llenbcuto, TemuepaTypHblil KO3QQHUIKUEHT paBeH 3.

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

YBEIUUYUTh TEMIIEPATYpy
MOHU3UTH KOHLEHTPALUIO Beuiectsa B
IIOHU3UTH JIaBJIEHUE B CUCTEME
HanMcaTh BBIPaXKEHUE U1 KOHCTAHThl PABHOBECUS JTaHHOH pEaKIMH.

6. Paccuntars MomsapHyro xoHmeHTpamuio 200 r 20% pactBopa xnopuaa kamsrus ([1=1,015 r/mm).

7. Ha ckonbko MOHM3HUTHCS NaBieHUe napa Haj pactBopoM mpu 25 °C, cogepkammM 15 1 rmoko3sl B 150 r Boasl. Jasnenue
Hapa HaJl YUCTHIM pacTBOpHTENeM(IIpH TOI ke TeMneparype) paBHo 26 klla.

8. Hanmcats peakmuu ruaponmsa coneir K2CO3, NaCl, MnSO3, FeSO4 yka3ats pH B kaxkIoM cilydae THIPOJIN3aA.

9. YPOBHATH METOJOM 3NIEKTPOHHOTO OanaHca

Na2S03 + KMnO4 + H2504 = Na2S04 + MnSO4 + K2504 + H20

10. Paccunrates DJIC ranpbBaHUYECKOTO JIEMEHTA, COCTOSILErO U3 IUIACTHH OJI0BA M MEAH, NIPU UX KOHLEHTpaLUU B

pactBopax cooTBeTcTBEHHO [ 1] Monb/n u [0,01] Monb/n. Yka3zaTh HanpaBIeHUE JBIDKEHHE dJICKTPOHOB.

KoHTpoJsibHBIE paOOTHI MO KaXKIO0H TeMe
- "OCHOBBIHE 3aKOHBI XUMHU"

- "Ctpoenue aroma"

- "XumMmuyeckas CBs3b"

- "DHepreTuka XUMUYECKUX peakiun"

- "KuHeTnka XuMHU4eCcKUX peakuuit”

- "Xumudeckoe paBHoBecue"

- "CocraB pacTBopoB"

- "ColiicTBa pacTBOpOB"

- "T'uaponus coneit"

- "OKHCITUTENbHO-BOCCTAHOBUTENIbHBIE peakinuu'
- ""anbBaHUYECKHH DIeMeHT"

- "DneKTpoau3 paciiaBoB U PacTBOPOB"

6.4. Mertoaudeckue MaTepuaJibl, Onpeae/sonue npoueaypbl OeHUBaHUuA

Kpurepuu koHTpoIIs yCBOEHHs MaTepuaa JUCLUIUIMHBL IPU BHICTABICHUU IPOMKYTOUHOM aTTECTALUU 110 JUCLIUIUINHE:

3ayeT 1Mo AUCUUILIMHE CTAaBUTCS 10 HTOTaM pabOoThI 00YUAIOIIETOCs B TEUCHHE CEMECTPa, BHIPaKCHHBIM B BUIIE BBIITOTHEHUS
KOHTPOJIBHBIX PaboT, pabOTH Ha KOJUIOKBHYMaX, BEIIOJTHEHHS U 3aIUTHI Ta00paTOPHBIX paboT.

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

7.1 Pexomenayemasi iuTeparypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENH 3arnaBue WznarenscTBo, rox
JI1.1 |Pocun U. B., Tomuna | OOmas u Heopranndeckas xumus. CoBpeMEeHHBIH Kypc: YaeOHoe Mockga: M3narenscTBoO
JL . nocobue it 6akanaBpoB IOpaiir, 2016
JI1.2 | I'nunka Huxonai 3agaun U ynpakHeHUs 1Mo o0IeH XuMuH: yaed. mocobue Mocksa: Unterpai-
JleonnmoBuu IIpecc, 2001
7.1.2. JlonoJiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENTH 3arnaBue WznarenscTBO, TOA
JI2.1 |ButBununa ['anuna OO61as xuMust: 1a00paTOPHBIA MPAKTUKYM: A7 cTyA. 1 Kypca, o0yd. Hosocubupck: HI'ABT,
Hukonaesna o creir. 280700 "TexHochepHast 6e30mMacHOCTh" 2012
JI2.2 | 3aiiues B. I1., XuMust: METOAMYCCKHE YKa3aHUs 1O BBIMOJIHEHHUIO J1a00paTOPHBIX HoBocu6bupck: CI'YBT,
Mokxkposunkas H. I1., | pabot 2018
Kupumox A. U.
JI2.3 | SIpocnaBueBa AHHa Xumust: 1abapoTOPHBINA NPAKTUKYM Hosocubupck: CI'YBT,
CepreeBna 2018

7.2 Ilepeuenb pecypcoB HH(POPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOIM ceTH ""UnTepHer"

o1 KoHcnekr nexiuii 1o oommei XuMun

32 | O6pazoBarenbubiii noptan CI'YBT. DnektpoHsslit kype "Xumus"

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIMHBI (MOAYJIS1)

Hasuaueunne Ob6opynoBaHue

YueOHast AyAUTOPHS i | AyautopHast 1ocka; Komminekt yue6Hoit meOenn; KoMIUIEKTb XMMUYECKOH NOCYAbl U PEaKTHBOB
HPOBECHUS TPYIIOBBIX 1 | JUIS IIPOBENICHUSI XUMHYECKOTO PaKTUKyMa; BBITSKHOI mIKad




WHIUBUYaJbHBIX KOHCYJIbTAlUN

VYyeOHnas AyAUTOPHS IS
MIPOBEIICHHS TEKYIIETO0 KOHTPOJIS
Y TIPOMEXKYTOYHOH aTTeCTaI[H

AynuropHast nocka; Komruiekr yue6HON MeOenu; 6 KOMIUIEKTOB Ui J1abOpaTOpHOM padoThl Mo
ONPEJIETICHUIO JKECTKOCTH BOZBI (IITATHUBBI C NPOOMPKaMH, HaOOp XUMHUYECKHUX pEarcHToB); 6
KOMIUIEKTOB IS TaOOpaTOpHON paboThI IO ONPEIETICHHUIO 3IEKTPOIPOBOAHBIX PACTBOPOB CONEH
(IIK-2mT., MCTOYHMK TOKa-3 INT., IITaTHBEI C TPOOMpPKAMH, 3JIEKTPOABl H3MEPUTEIbHEIE,
9NIEKTPOJbl CPaBHEHMs); 6 KOMIUIGKTOB JuIsi J1abopaTopHOil pabGoThl 1O  OHpEeTIeHHI0
HOHOOOMEHHBIX peakiui (IITaTHBEI C NpoOmpkamu, Habop peakTuBOB, pH-MeTpsl); BrrTshkHON
mkad

Yuebnas ayJUTOpHs quist | AynutopHast nocka; Komruiekt yde6HOM Mebenu; MynsTumenuitHoe o0opymoBaHHE: HPOEKTOP
MIPOBECHUS TPYIIOBBIX u | (cTauMoHapHBIH), 3kpaH (crannoHapHslii), ITK (mepeHocHoii)

WHIBHAIYaTbHBIX KOHCYIbTaINi

Tlomemenne s | Kommnekr  yae6noit wmebemm; [IK — 10 mT., nogkimroueHHBIX K cetd  "HHTepHer" w
CaMOCTOSITETbHON paboThl | oOecneunBaOIIMX ~ JAOCTYIl B OJNEKTPOHHYIO  HMH(OPMAIlMOHHO-0Opa30BaTENbHYIO  Cpemy
00yJaroIHXCs VYHuBepcureTa.




