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1. llean n 3aaa4u 0CBOEHMS JUCIHUILIHHDI
Henv oucuunaunwvi:
LEJIBbIO TIPETOIaBaHMsI TUCIUIUIMHBI SBISIETCA()OPMUPOBAHHE Y CTYACHTOB 3HAHUN B 00JaCTH

XUMUU,T0TydeHHE (QyHIaMEHTAIBHOTO 00pa30BaHuUs,CIIOCOOCTBYIOIIETO
Pa3BUTHIO JTUYHOCTH.
3adauu ducuunaunbl:

N3ydyeHne OCHOBHBIX XMMHUYECKUX SIBJICHUH; OBJaJieHHE (yHIAMEHTAJIbHBIMU MOHITUIMH,
3aKOHAMM M TEOPUAMHU XUMUHU, XUMUYECKOH TEPMOJIMHAMUKU, KHUHETUKH, PAaBHOBECHS U PACTBOPOB,
IEKTPOXUMUYECKUX IIPOLIECCOB,  CBOMCTB META/LIOB M HEMETAJIOB, a TaKXkKe METOJaMU
XUMHMUYECKUX U (PU3UKO-XMMHUYECKUX HCCIIEIOBAaHUM; OBJAJECHNE METOJAAMH U MpPUEMaMH peleHus
KOHKPETHBIX 3a/lad W3 pa3IMYHBIX oOjacTel XuMHM; (OPMHUPOBAHHME HABBIKOB IPOBEICHMUS
XMUMHMUYECKOTO DSKCIIEpUMEHTa, YMEHHUS BBIICIATh KOHKPETHOE XHMHUYECKOE COJACpKaHHE B
MIPUKIAIHBIX 3a7a4ax y4eOHOM 1 npodeccroHanbHOMN AeATEeIbHOCTH.

2. Mecto gucummuinnsl B ctpykrype OITIOII BO

Cornacno PYII gucuumimnaa « Xumush 3y4aercst BO 2 CEMECTpE.

JlucuuniauHa OTHOCUTCS K 00s13aTebHBIM JTUCIMIUIMHAM 0a30BOM dactu Onoka blydebHoro
IJ1aHa no HanpasiaeHuto noArotoBku 11.03.01 Paguorexnuka.

JlucuunauHa TPeTnoaeTcss TMOCPEICTBOM YTEHHUS JIGKIMA W TPOBENEHUS J1a00OpaTOPHBIX
3aHITHMN.

Ha nexumsx n3nararorcsi OCHOBHBIE TIOJIOKEHUS TEOPETUYECKOTO MaTepHrana.

JlaGopatopHble 3aHATHS 00€CIEeYHBAIOT MPAKTUYECKOE OCBOECHME JIEKIIMOHHOTO MarepHala,
pa3BUTHE y CTYIAEHTOB CAaMOCTOSITEIBHOCTM M TBOPYECKOIO TOJAXO0JA IPU  BBIIIOJIHEHUH
1abopaTopHbIX pPabOT, OCBOCHHE NPUHIUIOB M METOJIUK MPOBEACHUS OHKCIEPUMEHTA, IPaBHII
HCI0JIb30BAHUS HOPM TEXHUKU O€30MaCHOCTH B XUMUUECKOH J1abopaTopuu.

3. TpeOoBaHusl K pe3yJibTaTaM OCBOEHHS COJAEPKAHUS U CHUNINHbI
Ilpoyecc usyuwenus oOucyuniumbl HANPasieH HA QOPMUPOBAHUE INEMEHMO8 CAeOVIOUWUX
komnemenyuti B coorBeTcTBUM ¢ ®I'OC BO 1 OIIOII BO 1o janHOMY HaIpaBJICHUIO MOJATOTOBKH:

0) o0menpogecuoHaAIbLHbIX:

- CIOCOOEH HCMOJb30BaTh MOJIOKEHHUS, 3aKOHBI U METOJbl €CTECTBEHHBIX HAYK M MaTeMaTUKU
JUIS pellieHus 3a1a4 uHxeHepHoi nesrenbHoct (OIIK-1)

B pe3ynbraTe u3yueHus: AUCUUIIITNHBI 00 YyJaIOUTUIICS TOKEH:

3Hath:
- OCHOBHbIE XuMudeckue nousAtus (31);
- OCHOBHBIE MpaBUIa HOMEHKIATYPbl XUMUYECKUX coeanHeHui (32);
- OCHOBHBIE 3aKOHBI XUMHH, XUMUUYECKOI TEPMOIMHAMUKH, DIIEKTPOXUMUHU U KUHETUKH (33);
- CYLIHOCTh YYEHHS O MEPUOJUYHOCTH U €ro pojb B MPOTHO3HMPOBAHMU CBOMCTB XUMHUYECKUX
AIIEMEHTOB U UX coequHeHui (34);
KBaHTOBO-MEXaHHUECKOE CTPOEHHE aTOMOB, MOJIEKYN U XUMUYECKOU cBs3u (35);

OCHOBHBIC KJIACChl HCOPIraHNYCCKUX BCIICCTB, CBOMCTBA UX TUIIMYHBIX HpeHCTaBHTCHCﬁ (36),

XHMHUIO JIEMEHTOB M X coeMHEeHUH (37).
Ymern:

MPUMEHSTh XUMUYECKUE TEOPUHU U 3aKOHBI, KOHIIETIIUU O CTPOSHUU U PEaKIIMOHHON CIIOCOOHOCTH
Heoprannyeckux pemects (Y1);
- KpUTUYECKH OLICHUBATh CBOU JIOCTOMHCTBA U HefocTaTku (Y2);



- IPOBOJUTH PACUYETHI 10 TEPMOXUMUYECKUM yYpaBHEHUAM peakuuii (V3);
- IpeACKa3bIBaTh TEPMOIMHAMUYECKYIO BOSMOKHOCTh IPOTEKAHUS XUMUUYECKUX peakiuil (Y4);
- pewmath pacuetHble 3agaun (YS).
Baanern:
- HaBBIKaMU PabOTHI C pacueTHBIMU (OPMYIIaMH, PEUIaTh PaCUeTHBIC U AKCIIEPUMEHTAIBHBIC 3a/1a41
o xumuu (B1);
- crmoco0aMH OpHEHTAlWMU B MPO(ECCHOHAIBHBIX HCTOYHWKAX HH(popManuu (KypHaJbl, CAMTHI,
oOpa3oBarenbHbIe IOpTaJHI) (B2);
- croco0amMu MOJICIIMPOBAHMSI SKCIIepUMeHTa 1o xumuu (B3).

4.Conepxanue U CTPYKTYPa AUCHHUIIMHBI
Tabauya 1. Cooeporcanue Oucyuniunb

Ne HaunmeHoBaHue ®opua
Coaep:xkanue pasaesa TeKyllero
pasaeJa pasaena
KOHTPOJIfA

1 Crtpoenue atoma CocTaBHbBIC YaCTH aTOMA.

AtomHOe sip0o. OCHOBHBIE KOJTHMYECTBEHHBIC
XapakTEepUCTUKMA aToMa: aTOMHass Macca, YK,
3apn sapa. KBanToBo-mMexannueckas T
Mozenb aroMa. llepuonnmuecknii 3akOH W A3
cuctema oanementoB JI.M. Mennaeneera,
3NEKTPOHHBIE (POPMYIIBI aTOMOB M HOHOB.

2 XumMu4veckasi CBsi3b 1 Tunbl xumuueckoi cBa3u. KoBajieHTHas CBS3b YK,
MeKMOJIeKY JIsIpHbIe u e€ Buabl. CBolicTBa U crocoObl 00pa3oBaHMsL. T,
B3anuMO/IeliCTBHS OOMeHHbIH 51 JIOHOPHO-AKIENTOPHBIN

MeXaHU3Mbl 00pa30BaHUS KOBAJIEHTHOW CBS3H.
OCHOBHBIE TIOJIOKEHHMSI METOJAa BAJIEHTHBIX
ceseii (MBC). OcHOBHBIE XapaKTEPUCTUKH
XUMUYECKOM CBS3M - JUIMHA, HAIIPABJICHHOCTh U I3

sHeprud. KpaTtHocTh cBsi3u. BaneHTHBIC YIJIbI.
['uOpuauzanmst atoMHBIX opOuTaneil. Turbl
TUOpUIN3AIUU. G- M T- CBS3H. Meton
MoJIeKyIapHeIX  opbutaneit (MO  JIKAO).
OcHoBHBIE TON0KeHUI MeToga MO.

Wonsl. MoaHas cBa3p. CBoiiCTBAa HOHHOM CBS3M.
[lonspuzauuss MOHOB M HUX MOJSAPU3YIOIIEE
neiictBue. BnusiHMe 3TUX  (QakTOpoB  Ha
CBOIiCTBA BEIIECTB.

Merannuueckas cBsa3b. Mertannsl. [lonstue o
30HHOW TEOpuHU TBEpAOTo Tena.  Boagopoanas
CBSI3b U €€ 0COOCHHOCTH. MeXMOJIeKYIsIpHas U
BHYTPUMOJIEKYJISIPHAs ~ BOJIOPOJHBIE  CBS3H.
BnusiHue BOAOpPOAHON CBS3U Ha CBOMCTBa

BCIICCTB.
Arto MHasdl, MOHHAasd, MOJICKYJIApHasA n
METANIIMYCCKUC PCHICTKU. 3aBUCHMOCTD

CBOMCTB KPpUCTANIMYCCKUX BCIICCTB OT THUIIA




XUMUYECKOU CBSI3U.

MexMonexkysspHoe B3aUMOJICHCTBUE.
OpueHTalnOHHOE, UHIYKTUBHOE u
JMCIIEPCUOHHOE B3aUMO/IEHCTBHE.

JIeMeHThI
XUMHYeCKOoH
TEePMOIMHAMHUKH

BHyTpeHHss 5HEprus U SHTAIBIUS CHUCTEM.
[IepBblii 3aKOH TEPMOJMHAMUKH.

TerutoBoilt  3PQPEKT XUMHUECKON peakIuii.
OK30- W DJHJIOTEPMHUYECKHE  pEaKIUH.
Tepmoxumuueckue ypaBHeHus. 3akoH ['ecca u
CJIEJICTBUE U3 HETO.

[lonsTne 06 oSHTponmuH. DOHTpOHHUS U
nepuoauueckuil 3akoH. [loHsTHs 00 3HEpruu
['mb6ca oOpa3oBaHMs BEIIECTB, KaK MEpbI
PEaKIMOHHONW CIMOCOOHOCTH. DHTAIBIUNHBIN U
SHTponuitHbIN (akTopsl mnpoueccos. Kpurepuit
CaMOTPU3BOJIBHOTO TPOTEKAHUSI XUMHUYECKUX
peakuuit B 1300apHO-U30TEPMUUECKHUX
YCIOBUSX.

VK,
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XumMunueckas
KHHETHKA U
XHMHYECKOe
paBHOBecHe

Ckopocth peakiuu. CKOpPOCTh peakIuu B
TOMOTCHHBIX U T€TEPOTeHHBIX CHCTEMaX.
®daxkTophl, BIIUSIOLIIE Ha CKOPOCTh
XUMHUYECKUX Peakiril. 3aBUCUMOCTb CKOPOCTH
XMMHUYECKUX pEaKkUMi OT  KOHIEHTpaluuu
pearupyrommnx BeuecTB. 3aKOH JEHCTBUSA MaccC.
Koncranta  ckopocth  peaknuuu U ee
¢uznyeckuit cMmbIca. 3aBUCHUMOCTh CKOPOCTH
XUMHUYECKOH  peakuuu OT  TeMIlepaTyphbl.
[IpaBuno Bant — Todda, TemmepaTypHbIit
K02 PHUITUEHT CKOPOCTU PEAKIIHH.
[IpencraBnenue 0 TEOpUU AKTUBHBIX
CTOJIKHOBEHUH. DHEPIusi akTUBALIMH .
3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW DPEaKINH
OT TEMIepaTypbl, OHHEPrUH AaKTHBALUU H
SHTPOIUU aKTUBAIMHU. Y paBHEHHE AppeHuyca.
Karanus. Karanutuueckue peaxuu.
Oco0eHHOCTH KaTaJTUTHYECKUX MPOIIECCOB.
Teopust TOMOTE€HHOTO U  TE€TEPOr€HHOTO
kKatanu3a. ABTokaTanu3. DepMeHTAaTUBHBIN
KaTaaus. KucnotHo-ocHoBHOI KaTaaus.
KaranuzaTopbl 1 UHTHOUTOPBI.

XuMuueckoe paBHoBecue. HeoOpatumbie u
oOpaTuMble XUMUYECKHe Tpoliecchl. cTuHHbIE
U Kaxyluecs paBHOBECHS. [ OMOTEHHbBIE W
reTepOreHHbIE paBHOBECHSI. Koncranra
paBHOBECHS. PaBHOBECHBII  BBIXO]
OPOAYKTOB peakiuu. BiusHue pasmudHbIX
dakTOpoB Ha  XMMHUYECKOE  paBHOBECHE.

VK,

13




[Tpunnun Jle-Ilarense.

PacrBopsbI.
AUCIEPCHBIE CHCTEMBI

Hctunnble pacTBOPEL. Knaccudukarms
pactBopoB.  IIpomeccsl,  CONPOBOXAAIOLINE
oOpasoBaHue pactBopoB. Teopus pacTBOpOB.
ConbBatanus. PacTtBopeHne kak — (Qu3uko-
xumudeckud mnponecc. dusmyeckas Teopus
pactBopoB. IlonsTHe 00 MOeanbHOM pacTBOpe.

Croco0s! BBIPKECHUS KOHIIEHTpaIuu
pPacTBOPOB.
PactBopumoCTS. 3aKOHOMEPHOCTH

pacTBOPUMOCTH Ta30B B JKHUIKOCTAX, JABYX
JKUJKOCTEH, TBEPJBIX BEIIECTB B JKUIKOCTSX.
3akoH ['eHpu. BnusHue Ha pacTBOPUMOCTH
MpPUPOJLI  KOMIIOHEHTOB, TEMIIepaTypsl U
JaBJICHUS. [Tepexpucrannuzanuu u
SKCTPaKIHS.

Paz6aBnenHbIe pacTBOPBI HEIJIEKTPOJIUTOB.
OcMmoTHyeckoe JnaBiieHue. YpaBHeHUE BaHT-
Toddda. OOparnpiii  ocmoc.  JlaBieHue
HACBHIIIIEHHOTO Tlapa HaJ pPacTBOPOM. 3aKoH

Payns. TemnepaTypsl KUIICHUS u
KPUCTAJUTU3AIUH. Kpuockonus u
30YTMOCKOTIHS.

Hucnepcasie  cuctembl.  Kmaccudukanms
mucnepcHbIx cucrteM. CycreH3uHu U SMYJIbCHH.
Kosmonneie pacTBOPBL. VYcToiunBOCTh
KOJUIOMIHBIX pacTBOpPOB. Crpoenue
KOJUIOMIHOM YaCTHULIBI u MULEITIBL.

JInopunpHbIe U TMOPOOHBIE KOJUIOUIBI. 30JIH U
renu. [lentu3amus, Koarysius, CeIMMEHTAIUS
KOJIOn0B. KoJuonjHbIe pacTBOPBI B MIPUPO/IE
u TexHuke. CopOumst u  copOLMOHHBIE
nporieccel. XpomoTorpadus

VK,
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DJIeKTPOXUMHYECKHUE
NPOLEeCCHI. DJIEKTPOJIN3.
Koppo3us meranios

Baxneimmue OKMCJIUTEIN u BOCCTaHOBUTEIIU.
N3menenue OKHCJIMTEIILHO-BOCCTAHOBHUTEIILHBIX
CBOMCTB BEIIECTB B COOTBETCTBHH C IIOJ0KECHHEM
AJIEMEHTOB B TIpynnax u mnepuojax. CreneHb
OKHCJICHHS.

Knaccudukanus  OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakuuii. TuUIBI  OKMCIAWTEIbHO-BOCCTAHOBUTEIbHBIX

peaKuun.
OcHoBHbIE METO/IbI cocTaBlieHUs1 ypaBHeHHt OBP.

BnusiHue Temmneparypbl, KOHLIEHTPAIMM PEareHTOB, UX
MPUPOJBI, CPEeAbl M JIPYrUX YCIOBHM HAa MPOTEKAHHE
OBP.

YpaBHeHue HepHcra. OkuCIUTeNHHO-
BOCCTaHOBHTEIBHBIN HOTEHIIMAI. Hanpasnenue
MPOTEKaHUS OKHCJIUTENIbHO-BOCCTAHOBUTEIIHbHEIX
peaKkuuid. OKHCIIUTEIHLHO-BOCCTAHOBUTEILHELIN

SkBUBaJIEHT.OBP Kak HWCTOYHUK 3arps3HEHHS CpPEJbl.
WUcnons3oBanne OBP 118 OYMCTKH CTOYHBIX BOJI,
00e33apaXMBaHMsl BO3JlyXa M BOJbI, 00E3BPEKUBAHUS
TOKCHMHOB. PaBHOBecHE Ha TpaHUIE METAI — PacTBOP.
ONIEKTPOAHBIN MOTEHIMaA. BoAOpOAHBIN 3IEKTPO.]

CpaBHEHHUS. Pan HanpsHKEHUH, (hakTopHI,
ONPENETSAIONMNE  TOJIOKEHHE  MeTalila B PAy
HaNpsHKEHUH. XuMudeckue HCTOYHHKH
AJIEKTPUYECKOTO TOKA. [ajdbBaHUYECKHE DJICMEHTHI.
CrannmapTHbIe MOTEHIHAIBI OKHCIIUTENEH H
BOCCTAHOBUTEJEH. DIEeKTPOABUKYITIAS cuiia

raJlbBAaHUYECKOTO  3JeMeHTa. Pacuer  HM3MeHEHHUs
sHepruu  [mbbca B peakiusix.  3aBHUCUMOCTb
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX IMOTEHIIMAIOB OT
KOHIEHTPALUU peareHToB. VYpaBHeHue
Hepucra. Akkymynaropsl U cyxue Oaraper. 3aKOHBI
®dapanes. DIEKTPOIU3 PacIIaBOB M BOJAHBIX PACTBOPOB
anekTponutoB. KaroaHble W aHOJIHBIE TMPOLIECCHI.
[ToTenmman pasznoxeHus. SIBIeHHe NepeHANPHKEHUS.
[IpakTuueckoe 3HAYEHHUE DIEKTPOIH3A. DIEKTPOIH3-
UCTOYHUK BBIICJICHUS SIIOBUTBHIX M YIYIUIMBBIX Ta30B,
oOpa3zoBaHue arpeccuBHbIX cpea.Kopposus MeTamioB u
METO/IbI 3aILUTHI OT Hee. DIEKTPOXUMUYECKAsT KOPPO3US

KaK 3arpAa3HuTeiib CPpEabl oOutanus. OCHOBHBIE MCTO/BbI
3aIllUThI OT KOPPO3UH.

VK,
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Xumusa 3JIeMEHTOB-
HEMeTAJJIOB

Bonopon. OneMeHTBl meEpBOM M BTOpPOM  IpymIl
OneMeHTHI MIOATPYIIIbI 6opa. DneMEHTHI
noarpynnsl - gropa.  DIEMEHThl  MOATPYIIIbI
KHCJI0pO1a. DJIEMEHTHI NOATPYIIIBI KPEMHHUS.

YK,
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OO0mme cBoiicTBA METAJJIOB
U cmiaasoB. Ilonydenme

dusnueckne cBOWCTBA METAIOB. XHWMHUYECKUE
CBOIiCTBA  METAJIOB, MX  BOCCTAaHOBHUTCIILHAS
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METaJJI0B.

Jlerkue

KOHCTPYKIIMOHHBIEC

METaJJIbI

CIOCOOHOCTb. Bsaumoneiicteue Pa3IUYHBIX
METAJUIOB APYr ¢ JApyroM. POU3UKO-XUMHUYECKUN
aHaJIN3 METAIINYECKUX CILIaBOB.
WHTepmerauinueckue COEAMHEHHUS M TBEpHble
pacTBOpHI METaJJIOB. Hcnonb3oBanue
METAJJINYECKUX CIJIABOB M IOKPHITHM B TEXHUKE.
Pacripoctpanenue u bopmbI HaXO0X/IECHUs
METAJNINYECKUX JIEMEHTOB B npupoje. M3piedyenue
METaJIJIOB u3 pyX. OcHoBHbIE METO/Ibl
BOCCTAHOBJICHUSI METAJUIOB.  DJEKTPOJHUTUYECKOE
padunupoBanue. 30HHAS TUIaBKA.

[IpoGnema JEeTKMX KOHCTPYKIIMOHHBIX MAaTEpPHAIIOB.
Marauii u  Oepwiuil. Amomunnii.  Turas.
OcoOeHHOCTH CBOMCTB MarHusi, OEpUILINs, aTFOMUHUS U
TATaHa, HaxOXJEHWEe B TPUPOJIE, BBHIJICICHUE B
cBOOODHOM BHAE W B  BHJIE  COEIOUHEHUH.
Hcnonb3oBaHue JETKUX METAIJIOB B TEXHHUKE.

YK,
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Xumusga d-3jieMeHTOB

[Tonrpynma  BaHamusi: CBOWMCTBa, TMOJIyYeHHUE U
NnpuMeHeHne. BaxkHedmume COeIWHEHWsT BaHAIus,
HHOOUS ¥ TaHTajga. OKUCIUTEILHO-BOCCTAHOBUTEILHBIE
U KHUCJIOTHO-OCHOBHBIE CBOMCTBa MPOCTBHIX BEILECTB,
OKCHJIOB M THAPOKCHUIOB. MeauKo-0roorudeckast poJib
ATUX DJJIEMEHTOB MW HX coenuHeHuid. [IpoGiemsl
9KOJIOTHH.

[Toarpymnma Xpoma: OOGmas XapaKTepUCTHKA.
[Tonyuenue, cBoiicTBa U npuMeHeHue. OKUCIUTETbHO-
BOCCTAHOBUTEIIBbHEIC CBOMCTBA coequHeHUN. KuciaoTHO-
OCHOBHBIE CBOMCTBA IMPOCTHIX BELIECTB, OKCHAOB U
TUJIPOKCHJIOB.

[Togrpynma  mapranma: OOmas  XapakTEepUCTHKA.
[Tonyyenue, cBoiicTBa U npumeHeHue. OKHUCIUTENBHO-
BOCCTAHOBUTEIBbHEIE CBoMcTBA. KHCIOTHO-OCHOBHBIE
CBOMCTBA MPOCTHIX BEIIECTB, OKCUJIOB U THUIAPOKCHUIOB.
Baxkneiimme coequHeHUS.

[Hoarpynna MEJIH: Oomas XapaKTepUCTHKA.
Bakueiiime coeTuHeHH.

[Hoarpynna IIUHKA: Oomas XapaKTEePUCTHKA.
[Tonyuenue u cBoiicTBa. BaxHelne cCoeIMHEHNS.
XKenezo, koOanpT, HHMKenb: OOLas XapaKTepUCTUKA
METaJJIOB ceMeicTBa M UX coeauHeHui. OcoOeHHOCTH
150:¢ CBOMCTB, OKHCIUTEIIbHO-BOCCTAHOBUTEIIbHBIE
CBolicTBAa coenuHeHHM MeTamwioB. Haxoxiaenwe B
npupose, BbACIEHHE B CBOOOJHOM  BHAE H
HCIIOJIb30BaHUE B TEXHUKE.

YK,
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DJIeMEeHTBI
XUMHUH

OPraHu4ecKoi

[Tonstuss 06 opraHMYecKUX MOJUMEpax U OJIUromepax.
Metoapl cuUHTE€3a U OCOOCHHOCTH  BHYTPEHHETO
CTPOCHHUA U (PU3UKO-XMMHUYECKHE CBOWCTBA TOJIMMEPOB.

YK,
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[TosmmmepuzanmoHHbIE
MOJIUITPOTIUJICH,

KoncrpykumonHnsle miactuaeckue maccel. [lonumepnsie
IIOKPBITUS U KIIEH.

CMOJIbI

Te(IIOH,TOJIMBUHIIIXJIOPHUL, TIOMAKPHIIATHI, KAYIyKH;
[TonukoHEHCAIMOHHBIE CMOJIBL.

MOJIMATUJIEH,
MOJTUCTUPOT,

Tabnuya 2. Obwas mpydoemxocms oucyuniunsl cocmasisiem 3 3auemuvle eounuywl (108 uacos)

Bupg patdortsl

TpynoeMKocTh, 4achl

1 cemectp Bcero
Oo0mas TpyaoeMKoCTh (B 4acax) 108 108
KonrakTHas pabora (B yacax): 34 34
Jlexyuonnwvie sanamus (J1) 17 17
Jlabopamopnuwie pabomui (JIP) 17 17
CamocrosiTesibHas padora (B yacax): 65 65
Kypcosas pabota (KP)/ Kypcosoii mpoext (KIT) He mpemxycmoTrpen He mpemgycmoTtpen
CaMOoCTOSTeTFHOE H3yUeHUE Pa3JIeIOB/TEM 65 65
IMoaroroBka u NpoxoxkaeHue NPOMEKYTOUHOM 9 9

arrecranmun

Buja npomeskyTo4HOI aTTecTanuu

3a4yer

3avyer
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Tabauya 3. Jlekyuonnvle 3ansamus

Ne paznena HanmenoBanmue pa3nesioB

1 2

1 Crpoenue atoMa. Ilepuoanueckas cucreMa XMMHUYECKUX 3JIEMEHTOB.

5 XUMHYECKas CBSA3b U MEKMOJICKYJISIPHBIE B3aUMOACUCTBHS. THUITbI
XUMHYECKOMU CBSI3H.

3 DIIEMEHThl XUMUYECKOW TePMOTUHAMUKH

4 XuMHudeckass KHHETHKA U XUMUYECKOe paBHOBecHE. [IpHHIMIIBI cMeTeHus
XUMHUYECKOTO PAaBHOBECHSI.

5 PactBopbl. CriocoObI BeIpa)K€HUSI KOHIICHTPALIUHA PACTBOPOB.
JlucniepcHble CHCTEMBL.

6 DIIEKTPOXUMHUYECKHUE TTPOIECCHI. DNEeKTpoJin3. Koppos3us MeTamios.
l"anpBaHWYECKHE PTIEMEHTHI.

7 XUMUS 3JIEMEHTOB-HEMETAJIOB

2 O6mue cBoiicTBa MeTasuioB U ciiaBoB. [loxydyenne Meramios. Jlerkue
KOHCTPYKIIMOHHBIE METAJLIIBI

9 Xumus d-371eMeHTOB

10 DJIEMEHTHI OPraHUYE€CKON XUMHUU

Tabauya 4. Ilpakmuueckue 3anuamus He NPeodyCMOmMpeHbi.

Tabauya 5. Jlabopamophwvie pabomoi

Ne TEMBI JIABOPATOPHBIX 3AHSITUU
1 Onpenenenrue MOJIEKYJISIPHON MacChl YIIEKUCIIOTO rasa.
Onpenenenyue MOJISIPHOM Macchl SKBUBAJICHTA METalIa.
3 CKOpOCTh XMMUYECKUX PEaKIMU U (haKTOPhI BIUSIONINE Ha Hee. [ OMOTEeHHBIN 1
reTepOTeHHBIN KaTaJIu3.
DIIEKTPOJIMTUYECKAS AUCCOIMALIMS. DIECKTPOJIU3.
5 OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.
6 Xumnueckue cBoictBa MeramuioB. Kopposusi.
7 XHMMHYECKHE CBOMCTBA raJIOT¢HOB
8 bop, amomuHMii, UX COETMHEHUS, CBOWCTBA.
9 VYrnepona, KpeMHUI, X COEIMHEHUS U CBOMCTBA.
10 OnoBO, CBUHEI, NX COCIANHEHUS U CBOWMCTBA.
11 CBoiicTBa IMHKA U KaJMHSI, UX OKCUJOB U TUJIPOKCHUJIOB.
12 Marxuii, Melib, UX COSIUHEHHUS U CBOMCTBA.
13 XpoMm, ero COeIMHEHUSI U CBOMCTBA.
14 Mapraseli, ero COeIMHEHUS U CBOWCTBA.
15 Kenes3o, ero coefMHeHNs U CBOMCTBA.
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16 Ko0anbT u HUKENb, UX COCIUHEHUS M CBOICTBA

17 Kucnopoaconepxamme opraHu4ecKue COeAMHEHUS

Tabnuya 6. Camocmosmenvhoe usyuenue pazoenos OUCYUNIUHBL

Ne Bormpochkl, BHIHOCHUMBIE Ha CAMOCTOSITENIBHOE U3yUEHHE
pazznena

1 KoBanentnast cBsizb u e€ Buiabl. CBoOMCTBA U CHOCOOBI 0Opa3oBaHMS.
OOMEHHBIE U JJOHOPHO-AKLENTOPHBIN MEXaHU3MBbl 00pa3oBaHuUs
KOBAJICHTHOW CBSI3U

2 Kputepuii caMoOnpou3BOJIBHOTO NPOTEKAHHS XWMHUYECKHX PEaKIHil B
1300apHO-U30TEPMUUECKUX YCIOBHSIX

3 3akoH aeWcTtBUus Macc. KoHcTaHTa cKOpOCTH peakuuu U ee (pU3ndecKkuit

CMBICII. 3aBUCUMOCTh CKOPOCTH XMMUYECKOW peakiuu OT TeMIIepaTyphbl.
[IpaBuno Baut — Tlodda, TemneparypHbiii KO3hGUIUEHT CKOPOCTH
pEaKIHH.

4 OcMmotuueckoe naBieHue. YpaBHenue Bant-I'odda. OOpatHbiii ocMmoc.
JlaBieHME HACBIIIEHHOTO TMapa Haja pacTtBopoM. 3akoH Payns.
TeMHepaTypH KHUIICHUA n KpHuCTalJIn3allu. KpI/IOCKOHI/IH u
30YJUTHOCKOTIHUSL.

5 VYpaBHenue Hepacra. OKHUCIUTENIBHO-BOCCTAHOBHUTEIBHBINA TMOTEHIIMA.
Hampasnenue nmpoTexkaHusi OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.
OKuUCIUTENbHO-BOCCTAHOBUTEIIHHBIN YKBUBAJICHT.

6 WNuTepmeraminueckue COEIWHEHUS W TBEPAbIE pPACTBOPHI METAIIOB.
Hcnonb3oBaHne  METAJUIMYECKUX  CIUIABOB M TOKPBHITUH B
TexHuke. KepMeTsl 1 UX HCTIOIb30BaHKE

7 [TpobGnema nerkux KOHCTPYKIIMOHHBIX MaTepUaIioB. Maruuii u OepusuIHii.
Amomunanii. TutaH. OcOOEHHOCTH CBOWCTB MarHus, OepHILIHS,
ATIOMHUHHS U TUTaHA, HaXOXJCHUE B IPUPOJIE, BbIJEICHNE B CBOOOIHOM
BUJIE U B BHJE coenuHeHUi. lcmonb3oBaHHE IErKUX METauIOB B

TEXHHUKE.
8 [Moarpynna xpoma: OOmas xapakrepuctuka. [lomyuenue, cBoiicTBa u
MIPUMEHEHHE. OKUCAUTENHEHO-BOCCTAHOBUTEIbHBIC CBOICTBa

coenuHeHUH. KHCIIOTHO-OCHOBHBIE CBOMCTBA MPOCTHIX BEIIECTB, OKCHJIOB
Y TUAPOKCHJIOB.

5. OneHo4YHbIe MaTepPUAJIbI IJIsl TEKYIIEro U py0eKHOro KOHTPOJIsl YCIIeBAeMOCTH H
NMPOMEKYTOYHOH aTTEeCTALMHU

Texymuii KOHTPOJIb YCIIEBAEMOCTH CTYJIEHTOB OCYLIECTBIISCTCSI B COOTBETCTBUU C OAJIBHO-
peiiTuHroBoit cucremoil arrecrauuu obydatonuxcss nmo OIIOII BO KBI'Y. Csenenust 06
opraHu3aiuy paboThl [0 3TON CHCTEME MTPUBEICHBI B TaOIUIIE.

Makc. 0aut

Ne Koutponbable MEpOIpUSTUL
p potp (pacmipen.)

2 cemecTp

12



1 |Ilocemenue 3aHATUN 10 (3+3+4)
2 |KomiokBuym 18 (6+6+6)
3 |TectupoBanue 18 (6+6+6)
4 |JlabopaTopHbI€ U IPAKTUYECKUE 3aHATHUS 24(8+8+8)
TunoBble 3a1aHUSA A1 CAMOCTOAITEILHONH PadoThI
3ananue 1:

YeMy paBeH 3apsij siapa | YKCIIO SJIEKTPOHOB B aTOMax CIEAYIOIINX 31eMeHTOB: yriepon C, cepa
S, mean Cu, 6apuii Ba, cepedbpo Ag?

e HazoBure 2J€MEHT, B Ape aToMa KOTOPOTO COAepKUTCs 11 mpoTOHOB.

e HazoBuTe 351€MEHT, B aTOME KOTOPOTO COAEPKUTCS 26 3IEKTPOHOB.

YeMmy paBHO YHCIIO HEHTPOHOB B aTOMAX cleaylonux uzotonos: °N, 19Sn, 235U?

e Hanwumure cMMBOJIBI H30TOMOB 0JIOBA, aTOMBI KOTOPBIX coziepkat 66, 68, 69, 71, 72 nedTpoHa.

e Ompenenure MOJCKYISIPHYIO MAcCy BOJIBI, MOJIEKYIIBI KOTOPOH COJIEPKAT TSHKEIIBIN H30TOTI
BOJIOPOJIa — JIEUTEPHIL.

e DjleMEeHT MeJlb CYIEeCTBYeT B BHJE ABYX u30TomnoB: *Cu u *Cu. Cozneprxanue B pupoie
nepBoro uzorona pasHo 73 %, Broporo — 27 %. Beluuciure OTHOCUTENbHYIO aTOMHYIO Maccy
MEJIH.

e YeMy paBeH NOPSAIKOBBIA HOMEP AJIEMEHTA, MACCOBOE YHCIIO OJHOTO U3 U30TOMOB KOTOPOTO
paBHO 31, a yuCI0 HEUTPOHOB paBHO 167

e Slnpo aToma HEKOTOPOTO JIEMEHTA COACPKUT 31 HEUTPOH; YUCIIO SIEKTPOHOB B aTOME PaBHO 26.
HazoBute areMeHT, H30TONIOM KOTOPOTO SBJISETCS AaHHBIN aToM. Hamuiute ciMBOJI 3TOTO
M30TOTA.

e CKOJBKO 3JIEKTPOHOB M MPOTOHOB BXOJMT B COCTAaB aToMa 3JIeMEHTa, KOTOPbI HAXOAUTCS: a) B 5-
M Iepuojie u B mobounoi noarpynne VI rpymmsr; 0) B 4-M niepuojie U B riiaBHoU noarpyrre 111
TPYIIIbI?

e Uewm onpenenstorcs XMMUYECKUE CBOMCTBA 3JIEMEHTOB?

o [lomumHsieTcs u ABMKEHUE AJIEKTPOHA 3aKOHaM Kjlaccuueckoi mexanuku? Kak Ha3biBaeTcs
paznen (pU3UKU, KOTOPBII U3ydyaeT IBUKEHUE MUKPOYACTHUIL?

e UYto Ha3bIBaeTCA AaTOMHON OpOUTAIIBIO?

e UYto xapakTepusyeT riaBHoe kBaHTOBOe uncio? Kakue 3HaueHust oHo npunumaet? Uto
HA3bIBAETCS DHEPreTUYECKUM YpoBHEM? UeMy paBHO 4KCIIO opOUTalieil Ha TaHHOM
SHEPreTHYEeCKOM ypOBHE?

e UYto Ha3bIBAETCA ANEKTPOHHON 000IOUKOMN (IJEKTPOHHBIM cJI0eM)?

e Uro xapaktepusyet nobouHoe (opouTambHOE) KBaHTOBOE yKcio? Kakue 3HaueHHs OHO
MIPUHUMAET I KaKJ0TO SHEPTreTHUYECKOTO YPOBHSI?

e Kakyro hpopmy UMEIOT U Kak Ha3bIBAIOTCS OPOUTAIH, JIJIsI KOTOPBIX TOOOYHOE KBAHTOBOE YHCIIO
paBHo: a) 0; 6) 1?

o Kak Ha3bIBalOTCs OpOUTAIH, U1 KOTOPBIX MOOOYHOE KBAHTOBOE YHCIIO paBHO: a) 2; 0) 3? YUro
TaKO€ YHEPreTUYECKUN MOAYpPOBEHbB?

e UYemy paBHO YHCIIO NOJYPOBHEN HA JAHHOM SHEPreTUYECKOM YpOBHE?

e Uto xapaKkTepuszyeT MarHUTHOE KBaHTOBOE uncio? Kakue 3HaueHUSI OHO MPUHUMAET JJIs
KaX/I0TO SHEPreTUYEeCKOro NoaypoBHs? UeMy paBHO 4MCII0 OpOUTasIell Ha SHEPTETUYECKOM
oypoBHE?

e Uem oTiiIM4aroTCs ApYT OT Apyra opOuTaiu, HaXOAIIHeCs Ha OJHOM I0ypoBHE?
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Uro xapakTepu3yeT CHMHOBOE KBAHTOBOE YUCIIO?

Kakue 3HaueHus oHO NpUHUMaET?

Kak hopmynupyercs npunmmn [laymn?

Kakwue 371eKTpoHbI Ha3bIBAIOTCS: a) CIIAPEHHBIME; 0) HECTIAPSHHBIMU?

Kakoii npuHImn onpenenser NopsaaI0K 3al0JHEHHsI aTOMHBIX opOuTaneil anekrtpoHamu? Kak o
dbopmynmupyercs?

UTto Takoe OCHOBHOE COCTOSIHME aToma?

B xaxoMm nopsiike 31eKTPOHBI 3aMOIHSIOT 3HEPreTHUECKHUE MOAYPOBHU?

UYewm ompenensieTcs SHEprus MO LypoOBHs coriacHo npasuity KiieukoBckoro?

Kak ¢popmynupyercs npasuio ['yaaa?

UTto noka3pIBarOT 3JEKTPOHHBIE (HOPMYJIIBI ATOMOB?

UTo noka3pIBarOT 3JEKTPOHHO-Tpaduueckue Gopmyibl aTOMOB?

B aromax kakux 37€MEHTOB MIPOUCXOUT KITPOCKOK IEKTPOHA» C 4s- Ha 3d- morypoBeHb? Uem
OH 00ycnoBeH?

Kakoii Tun rubpuauzanuu xapaktepeH as: a) kpemaust B SiCls; 6) maraust B MgBr»2; B)
amomunus B A1Br3;? Hapucyiite cxembl nepekpbiBaHUsI 3J€KTPOHHBIX 00JIaKOB B JTAHHBIX
Mosekynax. KakoBa reomerpuueckast hopma 3TUX MoJieKyn? SIBISIOTCS JIM OHU TOJISPHBIMU HIIN
HETOJISPHBIMA?

Kaxkne n3 crenyrommx MOJIEKyII BISIFOTCS MOJISPHBIMU U Kakue — HenoJsipHsiMu: OF2, MgBr2,
PCI3, BCl13, HoS, A1Br3? Ilouemy?

Monexkyna okcuna yraeposa (IV) C02 umeer nmuneitnyro hopmy. CKOJIBKO G- U T-CBSI3€H B ATOU
Moutekyse? Kakue anekTpoHHble 00slaka aToMa yriepoja y4acTBYIOT B 00pa30BaHUU 3TUX
cBszeit? SBnsiercs nmu moJiekyina CO> moJISIpHOM WM HEMOJISIPHOM?

Kakwue u3 cienyronmx peakuui sSBIs0TCS OKUCIUTENBHO-BOCCTAHOBUTEIbHBIMU:

a) KOH + CuC1, — KC1 + Cu(OH)z;  6) KBr + Cl, — KC1 + Bry;

B) Fe(OH); — Fe203; + H20; r) Pb(N0O3)2 — PbO + NO> + O,?
3ananue 2:
3aKOHYHTE ypaBHEHHs CIICTYIOIINX MPOIECCOB:
a) Al°-3e = B) N3 - 5¢ = 1) Bro + 2e =
6) S®+8e = r)Fe™+le = e) Mn™ - 5¢'=

Kaxkue 13 HUX SBJISIFOTCS TPOLIECCAMH BOCCTAHOBIICHUS?
Kakwue 13 crneayronmx BemecTB MOTYT ObITh: a) TOJILKO OKUCIUTENSIME; 0) TOJIBKO
BOCCTaHOBUTEJISIMH; B) U OKUCIUTENSAMH, U BoccTaHoBuTensaMu: Cr03, MgiP2, NaCr04, S0, K1,
KNO,, LiCl04, KH, Fe, H205, (NH4)>S?
VKaxxkute TUI KaXA0U U3 CIEAYIOLNX OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIUI:

a) P+ KOH + H,0 — PH3 + KH2PO;;

0) H>S03 + H,S — S + H20; B) KClIO3; — KC1 + KClO4;

r) NH4NO3 — N0 + H»0; 1) Cu + HNO3; — Cu(N03)2 + NO + H»0;

e) AgN03; — Ag + NO; + 0z k) Fe + Cl, — FeCl.

L4 MeTOI[OM QJICKTPOHHOTO OajaHca COCTaBbTE YpaBHCHHA OKHUCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX

peaKHHﬁ, KOTOPBIC ITPOTCKAKOT T10 CXEMaM:
a) HzS + K2Cr207 + H2S04 — S + Cr2(S04)3 + K2S04 + H20
6) C + HNO3 — C0> + NO + H»0
B) Mn0; + NaBi0; + HNO3 — HMn04 + BiONO3 + NaNOs; + H»0
r) Nal + NalO3 + H,S04 — > + Na>S04 + H20
1) Mg + HNO3 — Mg(NO03)2 + N20 + H»0
¢) Pb0, + MnS04 + HNO3 — PbS04 + Pb(N03)> + HMn04 + H20
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K)KMn04 + NH3z — KNO3 + Mn0, + KOH + H>0
3) K2Cr207 + HC104 + HI — Cr(C104)3 + KC104 + I + H20
n) H>C204 + KMn0s — C0> + K2C03 + Mn0; + H»0
K) CsH1206 + KMnO4 + H2S04 — CO02 + MnS04 + K2S04 + H20
JI1st Kax 0¥ peakiiy YKa)KUTE BEIIECTBO-OKUCIUTEb U BEIECTBO-BOCCTAHOBUTEIb, MPOIIECC
OKHCJICHUS U TIPOLIECC BOCCTAHOBJICHUSI.
KonTposbnas paéora
Tunoevie 3a0anusn K KOHRMPOILHOU padome
1
1. ChopmynupoBaTh OCHOBHBIE Ta30BbIE 3aKOHBI.
2.Macca 107 M> a3ora (u.y.) pasHa 1,25 1 -10°kr. BelunciuTte NaoTHOCTh a30Ta MO BOJOPOJY H
BO3JIYXY.
3. Beruuciaure MOJSPHYIO MacCy IKBHBAJICHTA METAllJIa, €CJIM B €ro XJOPHJE MaccoBas JOJIS
xsiopa 79,78%, MossipHas Mmacca 3KBUBaJIeHTa Xjiopa 35,451/MoIb.
4. PaccuuTaiiTe JUTMHY BOJIHBI SJIEKTPOHA, ECITH CKOPOCTh IBUKEHHUS d1eKTpoHa pasHa 2-10° m/c.
5. Cxonbko cBoOOaHBIX d -opOuTanei coaepxutcs B aromax Sc, Ti, V?
Hamumure snextporHbie GOpMyYITbl aTOMOB STUX JIEMEHTOB.
2
1. ITpuanmn ITaynu. [Ipasuno I'yana. 2 npasuia KineukoBckoro.
2. Macca 87-10°w° nmapa npu 62°C u nasnenmii 1,01-10° Ila pasna 0,24-107 kr. Berumciure
MOJIEKYJISIPHYIO Maccy BEIIecTBa U Macca OJJHOW MOJIEKYJIbl BEIlleCTBA.
3. Brrunciure Momsipayro maccy skBuBaieHTa KHSOs4 B cnenyronux peaknusax: KHSO4+
BaCl; — BaSO 4 + KC1 + HCI
KHSO., + KOH = K>SO4 + H;0.
1. Beruucnute sHepruto (3B) Bo30yxaeHus 3nekTpoHa B arome Na, eclii maphbl ero
ToTJIONaoT (POTOH ¢ JUTMHOW BOJIHBI 4340- 1010 M.
5.0HepreTuyecKkoe COCTOSTHME BHEIIHEr0 OJJIEKTPOHA aToMa OIKUCBIBACTCS CIICAYIOUIUMU
3HAQYEHUSIMU KBAHTOBBIX uyucen: 1 — 3; [ = 0; my = 0. ATOMBI Kakux 3JIEMEHTOB MMEIOT TaKOU
anektpoH? CocTaBbTe ANEKTPOHHBIE POPMYIIBI AaTOMOB 3THX 3JIEMEHTOB.
3
1 OcHOBHBIE XapaKTEPUCTUKN XUMUYECKOHN CBS3H.
2. OnpejenuTe MOJIAPHYIO MAacCy ABYXBAJIEHTHOTO MeTasa, ecinu 14,2107 kr
OKcHJa 3Toro Meraiia obpasyior 30,2:107 kr cynbara metania.
3.Beruncnure qumny cBsa3u C-Cl B CCL4 1o crieyronuM JaHHbIM: JUTMHBI CBSI3EH
C-C u C1-C1 passl cootBercTBeHHO 1,54-107% 11 1,99-1071%M.
4. Jlns atoMa ¢ JIEeKTPOHHON CTpyKTypoi 1S?2S?2P* Bnumure B TabnuIly 3HAUEHUs YETHIPEX
KBaHTOBBIX YHCEIL: 11, |, m, Ms ONpeieanTe KaKIblii U3 SIEKTPOHOB B MAPAILIEITHLHOM COCTOSTHUH
Howmep anektpona ... 1234567
n...
l..
mi ...
m ...
5. BeruuMcnuTe CpeHIO TUIOTHOCTH MO BOJOPOIY M MO BO3AYyXYy Tra30BOM cMecH, 0ObeMHbIE
noJia razoB B kotopoit anst CHs u CoHo paBubl 52 u 48%
4
I. Obuiee mousiTue o pactBopax. PactBopumocts. [IpaBuno CeMeHYEHKO.
2.11pu cuntese ammuaka N2 + 3H><-> 2NH3 paBHOBECHE yCTaHOBUIIOCH ITPU
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CJIEYIOIINX KOHIICHTPAIMSIX BEIECTB (MOJIb/M):
Cn2 =2,5; Cu2 = 1,6; Cnnz = 3,4. Beruuciute KOHCTAaHTY paBHOBECHS ITOM
peaKuMu U UCX0IHbIe KOHIeHTpauuu N2 u Ho.
3.B cocTosiHUM paBHOBECUSI CUCTEMBI
CO; + H<-> CO + H,0
peakuoHHasi CMECh MMeNa 0ObEMHBIN COCTAB!
22% CO2, 41 % Hz. 1 7% CO u 20% H,O.
Beruuciute Kp u Kc s sroit peakuuu npu 1900K.
4. B kakoii macce BoJibI ciienyeT pacTBopuTh 30r OpomMuga Kaaus i MOJTydeHUs
pacTtBopa, B KoTopoit maccoBas a0t KBr paBaa 6%?
5
1. Pa3baBrieHHbIe pacTBOPBI HEANTEKTPOauTOB. [laBnenue napa. (1mu 3akoH Payns).
2. Bpluucnure MoussipHyto koHueHtpamuio K2SOs, B 0,021 kxotoporo coaepxkurca 2,74
PacTBOPEHHOTO BEIIECTBA.
3. Hanumure BeIpaXeHUSI KOHCTAHT PABHOBECHS CIEIYIONIUX OOPaTUMBIX PEAKIIHNA:
1) FesO4 + 4H,<-> 3Fe()+ 4HO(r)
2)4HC1+0,<->2H,0 + 2C1»
3)C + CO<->2CO
4.I1pu HEKOTOPOU TeMIepaType KOHCTAHTA PABHOBECHSI PEAKIIMH
H>+ Br2<->2HBr paBna 1. Onpenennure cocTaB paBHOBECHOW PEaKIMOHHON CMECH, €CIH IS
peakuuu ObUTH B3sITH 1Moae Ho 1 2 Moss Bro.
Tecr
B Tedenue cemecTpa CTYIEHT MPOXOJUT IPOMEXYTOUYHOE TECTUPOBAHHUE MO TPEM TOUYKaM.
Kaxxnas pedTuHrOBasi ToYka OlEHUBAETCS MakcuMalibHO B 6 OamioB (100% BeimosiHenus 30
KOHTPOJIBHBIX 3aJ]aHUH ).
Crynent, HaOpaBmmit 92-100% monydaet 6 6amioB; 67-91% - 5 6amnoB; 51-66%- 4 6anna;
34-50% - 3 6amna; 17-33%- 2 6amna; no17% -1 6amn.
Tunoevie mecmoegnie 3a0anusn
1. CamMonIpoU3BOJIBHBIN pacaj] MOJIEKYS PACTBOPEHHOTO (MHOT/IA - PACIUIaBICHHOT0) BEIIECTBA
Ha KaTUOHBI M AHUOHBI HA3bIBACTCH...
-1 DJIEKTPOJIH30M
- HOHHOM MPOBOIUMOCTBIO
- TOMOTE€HHBIM KaTaJIH30M
+: SIEKTPOTUTUYECKON Tucconnanueit
I: T3 195 Tema 6-0-0
2. Mepoii 35IeKTPOJIMTUYECKON AUCCOIUAIINH IEKTPOIUTA TPUHATO CUUTAT...
+: cTeneHb AUCCOLMALNU
- MOJISIPHYIO KOHIIEHTPALIMIO pacTBOpa
-: pH pactBopa
- KOHCTAHTy THAPOJIN3a
4.K CUIBHBIM 3JIEKTPOJIUTAM OTHOCHUTCHL. ..
+: XJIOpuJ HaTpHUs
-: CEpHHCTAas KUCIOTA
-1 CyabUT Kaus
- YKCYCHasl KUCJIOTa
5. Uemy paBHa koHueHTpaiusa nonoB H B pactBope KOH ¢ xonuentpanueii 0,01 mons/n npu
YCIIOBHH, YTO TUAPOKCHU KAJIHsI TIPOJUCCOLIMMPOBAI HAIEJIO
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+: 10-12 moup/n

-: 0,01 momp/n

-: 10-14 monp/n

-1 IOCKOJIbKY PAcTBOP ILIEJIOYHON, B HEM HE MOTYT IIpUCYTCTBOBaTh MOHBI H+ (T. €. [H+] = 0)
6. Paccuwnraiite pH: a) constHOM KHCIOTHI ¢ KoHIleHTpanuei 0,1 Moib/i1; 6) BOJHOTO pacTBopa

THJIPOKCHUIA KaJiusl C KOHIeHTpanuen 1,0 MOJb/i1, canTasi, 9T0 YKa3aHHBIE BEIIECTBA TUCCOIUUPYIOT

ITOJIHOCTBIO

-:a)7;0)7

+:a) 1;0) 14

-:a)14;0) 0

-1a)2;0) 12

7. OprodochopHas KUCIOTA TUCCOITUUPYET MO TPEM CTYICHSIM, TTPU ITOM KOHCTAHTHI
JIMICCOIIMAITIH TI0 KaXI0H CTYIICHH CBSI3aHBI COOTHOIIICHUEM:

-: K1> K2<K3

-1 KI1<K2<K3

+: K1>K2>K3

-: KI<K2>K3

8. Crenens aucconmanuu cynbdarta HaTpus B pactBope 100%, konmentpanus coiu -0,4
MOJTB/J1. UeMy paBHBI KOHIICHTPAIIUU AaHHOHOB M KATHOHOB B TAHHOM pacTBope?

+: 0,4 1 0,8 MOJIB/JI COOTBETCTBEHHO

-: 0,31 0,18 MOJB/TT COOTBETCTBEHHO

-: 0,14 1 0,56 MOIB/TT COOTBETCTBEHHO

-: 0,44 u 0,28 MOJIB/TT COOTBETCTBEHHO

20. IToTeHumam BOJOPOAHOTO 3JIEKTPOAA 3aBUCUT OT

+: KoHIieHTparmm HOHOB BOJIOPOJia B PacTBOPE

-: JlaBieHust BOJIOpOJia B Ta30BOH (aze

-: Temnepatypsl

-: AKTUBHOCTH HOHOB

21. Cymma Bcex Ko3(pPHUIIMEeHTOB B MOJICKYJIIPHOM YPaBHCHHH PEaKITUU
CrCl+NaClO+NaOH=Na,CrOs+ ... paBHa

+: 31

- 14

-1 12

-2 10

22.: B aToMe renms BaJ€HTHBIC 3JIEKTPOHBI pa3MElIeHbI 10 OpOUTAIAM

-: 1sl

-: 2sl

-1 182

+: 282

23. Yucno BaJIeHTHBIX JIEKTPOHOB Y aTOMa KaJIbIIUs

-1

+:2

-3

-4

24.OKUCIUTENHHO-BOCCTAHOBUTEIBHBIC IIOTEHIIMAIBI 3aBUCAT OT

-: KoHIIeHTpaIu OKUCIUTETFHOM U BOCCTAHOBUTENBLHOM (JOPM BEIIECTB

-1 TeMIIepaTypbl
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+: pH cpensl

-: [Ipupoasl pacTBOpUTEIISI

-: JlaBnenus

25. VI3 nepeuyncieHHbIX HU)KE BELIECTB CaMbIM CHJIBHBIM OKHUCIIUTENEM SBIISIETCS ...

-: [InaBuKOBas KuciaoTa

+: drop

-1 KUCJIOPOJ

-: IJIaTUHA

26. CTeneHb OKUCIICHUS KUCIOPOa: a) B BoJie, 0) B MEPOKCUJIE BOJOPO/1a COOTBETCTBEHHO
paBHBI

- =252

- -2 +2

+:-2;-1

- 4+2:0

27.: CreneHu OKHUCIEHUS XpoMa: a) B XpoMare Kajius, 0) Tuxpomare Kajausi COOTBETCTBEHHO
PaBHHI ...

+: +6; +6

-1 +6; +3

- +3;+6

-1 -6; 16

I: T3 250 Tema 7-0-0

28.0T™MeThTE MPaBUIbHBIN OTBET

K peakiusiM BHyTpHUMOJIEKYJIIPHOTO B3aWMOAECUCTBUS OTHOCSTCS

.. 2KCIO, —52C1 +30,
_. 2Na+Cl, —>2NaCl
. CaCO, ——>Ca0 + CO,

. 2NO, + H,0—— HNO, + HNO,
29. OT™MeTbTE MPaBUIIbHBIA OTBET

- + 2+
B HOHHOM ypaBHEHHH MnO, +H,0,+H™ = Mn™ +0,...

paBHa
+: 26
-:43
-1 28
-1 48
30. OT™MeTbTE IPABUIIBHBIA OTBET

cyMMa Bcex K03(ppUIIMeHTOB

CyMMa K03 OHUIHERTOR B peaKiyH K,Cr,0,+KI+H,50, —> I, +Cr,(S0,), +..

- 27
+:29
- 17
-2 19
31. OT™MeTbTE IPABUIIBHBIN OTBET

" paBHa

[Tpu nomagaHuy jxeNe3HON CTPY)KKH B CUIIBHO HArPETYIO KOHIIEHTPUPOBAHHYIO CEPHYIO
KUCIIOTY BO3MOXKEH CJIEIYIOIINI TpoLiece

: Fe+H,SO4=FeSO4+H,



-: Fe+2S04=FeSO4+H; T
-: XKene3o naccuBupyeTcss KOHIICHTPUPOBAHHON CEPHOM KHMCIIOTOM, IOATOMY peaKkius He
IIPOUCXOIUT

+: 2Fet+6H:S04=Fex(S04)5+380; T +6H,0

32. 'eomeTpust nona NH4+ onuceiBaercs purypoit

+: Tepadp

-1 KBajpaT

-: TpeyronpHas nupamua

-: YceueHHas nmupamMuaa

33. Kako#t meTaut He pearupyer ¢ OXJIaxACHHOW KOHIICHTPUPOBAHHOM a30THOM KUCIOTOM?

-2 Cu

+: Fe

-t Ag

+: Al

34. [Ipu B3aMMO1€iCTBUM KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C IUHKOM B Ka4eCTBE
ra3o00pa3HOro MpoayKTa MOJIyUEH ...

-: Kucnopon

-: Bonopon

+: Okcup azora (IV)

-: AMMHuak

35. Ilpu B3aumoielicTBUM pa30aBICHHON a30THOM KHUCIIOTHI C MEbIO B KAYECTBE ra3000pa3HOTO
MPOAYKTA MOJIYYEH ...

-: Bomopon

-: Okcup azora (IV)

+: Oxcup azora (I1)

-: Menap He pearupyer ¢ a30THOM KUCIOTOM, IOCKOJBKY HaXOIUTCS B psAly AKTUBHOCTHU
METaJUIOB MPaBee BOJOPOJA

36. Ilpu B3aumoelicTBHM pa30aBICHHON a30THOM KUCIIOTHI C MEIbIO B KAUECTBE
ra3o00pa3HOro MpoayKTa MOJIyYeH ...

-: Bonopon

-: Okcup azora (IV)

+: Okcup azora (I1)

-: Meap He pearupyeT ¢ a30THOM KUCIOTOM, IOCKOJbKY HaXOIUTCA B PsAJly AKTUBHOCTHU
METaJUIOB MpaBee BOJAOPOJA

37.: Ilpu anekTpoau3e paciuiaBa XJopuJia HaTpHUs Ha aHOJIE BBLACIUIIOCH 56 11 xyiopa. Macca
00pa30BaBIIET0OCs METAJUIMYECKOTO HATPHS PaBHA ...

+: 115r

- 100

- 120r

-: 2 MOJIb

38.Xumuyeckre cBOMCTBA BOJIOPOAa B HAMOOJIbIIIEH CTETIEHH HATIOMUHAIOT CBOMCTBA ...

+: ['asioreHoB

-: Xpoma u Maprasia

-: bnaropoiHbIX razoB

+: l{enoYHbIX METAJIJIOB

40. PacTBOpHI 11eN104€ii CITIOCOOHBI PearupoBaTh CO CICAYIOIIUMHU MTPOCTHIMU BEIIECTBAMU

-1 Cl, S, N2, B, Si
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-2 C, 0, P, F2, Si

-: 15,Zn, Cu, S, Mn

+: Bry, S, P, Si, Zn

41. CxoJIbKO TpaMMOB THIPOKCHIA KaJIbIM MOYKHO TOJTY4uTh U3 6,4 T KapOuaa Kaapuus?

+:7,4r

-1 14,81

- 3,7r

-: 'mapoxeuy Kajbliys MOJIy4aroT He U3 KapOua Kanblysl, a U3 KapOoHaTa KaJbIus

44. Hanbonee yCTOWYMBBIE CTEIICHH OKUCIICHHSI XJIOpa B COSTUHEHUSIX

-1 +6

+: +7

+: +1

+:-1

- 43

47. I'anoreHoBOI0POI, KOTOPBIM MOTY4YalOT B MPOMBIIIJIEHHOCTH CHHTE30M U3 DJIEMEHTOB

+: HCl1

-: HF

-: HBr

-: HI

-: HAt

48. Camblif CHITBHBIN BOCCTAHOBUTED CPEIU TaJIOT€HOBOIOPOIOB

+: HI

-: HCI

-: HF

-: HBr

-: HAt

49.TIpu Haceimenuu Boaaoro pactsopa KOH xmopom nipu Temneparype 100C obpazyercs

+: KCl

+: KCIO

-: KCIOs

-: KCIO,

-: KCIO4

50. IIpu B3aumoieiicTBUM yriiepoia ¢ KOHLIEHTPUPOBAHHOM CEpHOM KMCIOTON BBICIUIOCH
13,44 nra3zoB (H.y.). PaccunTtaiite Maccy yriepoja, BCTYIHUBILETO B PEAKIUIO

- 1,0r -2 3,6r

-:20r

+:2,4r

3ananus K sadopaTopHbIM padoTam
ITo kaxmoil paboTe CTYJNEHT JOJDKEH NPEACTaBUTh OTUET, COAEpKaIllMi Ha3BaHHWE pabOThI U
pacrieyatky pe3yJbTaToOB BBINIOJHEHHUs 33JaHUi. 3a BBINOJHEHHWE M 3aLIUTY JIAOOPATOPHBIX padoT
CTYZIEHT MOXkeT HaOpath 18 Oansos (1o 3 6amia B KaKIyI0 PeHTHHIOBYIO TOUKY).
IIpomexyrouHas arTecTanus IpoxoauT B popme 3aueTa Bo 2 cemectpe Ha 1 kypce ODO.
Bonpocsl k 3auery

1. TIpenmer u 3amauu Xumuu. MecTto XUMUU B pALy GyHIAMEHTAIBHBIX HayK.

XVMHYECKOE TPOU3BOJICTBO U OXPAaHA OKPYXKAIOIIEN Cpeabl.
2. OcHOBHBIE IOHATHS U 3aKOHBI XUMHHU. DKBHUBAJICHT, 3aKOH YKBUBAJICHTOB.
3. T'a30Bbl€ 3aKOHBI. 3aKOH ABOrajpo U CIEACTBUSI U3 HETO.
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10.
1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

CocraBHble yacTu aroMa. AToMHOE s11p0. OCHOBHBIE KOJIMUECTBEHHBIE XapaKTEPUCTUKU aToMa:
aTOMHas Macca, 3aps] sapa.

KBantoBo-mexanudeckass mojenb aroma. KopmyckyisspHO-BOJHOBOW JyanusMm. BoisiHoBoe
ypaBHeHue Ilpenunrepa U  pe3yiapTaThl €ro peleHus s aToMa BOJAOpoAa U
BOJIOPOJIOTIOA00HBIX HOHOB.

XapakTepucTUKa COCTOSIHUS IEKTPOHA B aTOME CUCTEMOMN KBaHTOBbIX uucel. [Tpunuun [Taynu
u npaBuio XyHaa. @opMa rpaHUYHON MOBEPXHOCTH 3JIEKTPOHHOW IJIOTHOCTH JJIS S-, p- U d-
opbOuTaneil. JHEPreTHUECKUI P ATOMHBIX OpOUTAJICH.

[lepnoanueckuil 3aK0H U nepuoanyeckas cucrema snemeHToB JI.J1.MenneneeBa, 31eKTpOHHbIE

(hopMysIbl aTOMOB U HOHOB.

[leproguueckoe M3MEHEHUE CBOMCTB 3JEMEHTOB (MPOCTHIX BEUIECTB) M HMX COEIUHEHMI.

DOHepruM HMOHU3aLMHU, CPOACTBO K AIIEKTPOHY, 3JIEKTPOOTPHULATEIBHOCTh; 3aKOHOMEPHOCTHU
M3MEHEHHUS ATUX BEJIUYMH IO TPYyIIaM U NePUOJaM.

TuIbl XUMHYECKON CBSI3U: KOBAJIEHTHAs! U HIOHHAS; X CBOMCTBA.

OOMEeHHBIN 1 TOHOPHO-aKLIEITOPHBIN MEXaHU3Mbl 00pa30BaHUs CBS3H.

KBaHTOBO-XMMHUYECKHE METOJIbl OMHMCAHUSA XWMHUYECKOM CBS3HM: METOJI BAJIEHTHBIX CBsI3ed U
MeTo1 MoJieKynsapHbIX opoutaneit (MO JIKAO).

Curma(c)- u mu(m)-cBsa3u. I[lpencraBiennss o THOpUIM3AIMHM AaTOMHBIX OpOHWTAICH TMPHU
OTIMCAHUU XUMHUYECKOH CBSI3U B MOJIEKYJIaX.

OCHOBHbIE XapaKTEpUCTUKH KOBAJIEHTHOW CBSI3U: OHHEprusi (SHTANbNUS) CBS3H, JJIMHA,
KpPaTHOCTb, BAJICHTHBIM YroJI, MOJIIPHOCTH CBSI3H. JIMITOJIBHBIM MOMEHT CBSI3M M JUIOJbHBIN
MOMEHT MOJIEKYJIBI.

ArperatHoe  cocrosiHUE — BemiecTBa.  Kpucraiuimyeckoe M aMOp(HOE  COCTOSIHHE.
Kpucrannuueckas pemerka. XUMHAYECKas CBA3b B KPUCTAINIMYECKUX TeJlax.

Merannudeckasd  cBsi3b.  MeTauibl, IPOBOJHUKH, IOJYNIPOBOAHHKM M JTUDJIEKTPUKU.
Hanomarepuaisi.

BonoponHas ¢BsI3b, MEKMOJIECKYISIPHBIE B3aMMOJECUCTBHs. KOMIUIEKCHBIE COECOUHEHMS: MOH
KOMILIEKCO0Opa3oBartesb, JIMIaH/Ibl, BHYTPEHHSAS U BHEUIHAS Cephl, KOOPAUHALMOHHOE YUCIIO.
MoHo- 1 nonuaeHTaTHble JUranapl. HoMeHK1aTypa KOMIUIEKCHBIX COCIUHEHHM.
Knaccugpukanuss KOMIIJIEKCHBIX COeQUHEHuH. Jluccoumanuss KOMIUIEKCHBIX COEAMHEHHH.
KoHcranTa ycTOMYMBOCTH KOMIUIEKCHOTO MOHA. [Ipupona XMMHUYECKON CBA3M B KOMIUIEKCHBIX
coenuHeHusaX. [IpuMeHeHne KOMIUIEKCHBIX COCIMHEHUM.

BHyTpeHHsIs »Heprus U SHTaIbNOMS cuUCTeM. TernoBoil >PQeKT XUMHUYECKOH peakLuu.

TepMoxuMuyeckre ypaBHEHUs IPOIIECCOB.

I'omorenHsle u rereporeHHble peakuud. CKOPOCTh TOMOIEHHBIX XUMHUYECKUX PpeaKIHil.
@DakKTopbl, BIUAIOLIME Ha CKOPOCTh XMMHUYECKON peakluu. 3aBUCUMOCTh CKOPOCTU XHUMUYECKOMH
peakuuu OT KOHIICHTpalUui pearupyrolluX BELIECTB, 3aKOH JeHCTBUSA Macc. KoHcTaHTa
CKOPOCTH.

Kunernueckoe ypaBHeHue. [lopsiiok ¥ MOJIEKYJISIPHOCTb PEAKLUHU. 3aBHCHUMOCTb CKOPOCTH
peakuMu OT TeMmiepaTypbl. YpaBHeHue Appenuyca. IlpaBuno Baunt-I'odda. Oueprus
aKTUBalUMU. XMMHUYECKNE PEAKIIMM B T€TEPOT€HHBIX CUCTEMAX.

Xumnueckoe paBHoBecwe. OOpaTumble U HeoOpaTHMble peakiuu. KoHCTaHTa XMMHYECKOTro
paBHOBECHS, €€ CBSI3b C TEPMOJMHAMHUYECKMMH XapaKTepUCTHUKaMH cucteMbl. (CMelnieHue
paBHoBecuss ¥ npuHuun Jle Illarenbe-bpayna. Xumuueckoe paBHOBecME B TE€TEPOIE€HHBIX
cUCTEMaX.

da3zoBoe paBHoBecue. IIpaBuno a3z I'mb6ca. IlpencraBnenne o auarpaMmax COCTOSHHMSL.
Pacnpenenenue BemiecTB B reTeporeHHbIX cucremax. CopOums, aacopOIMOHHOE paBHOBECHE.
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

I'ereporenHble qUCHIEPCHBIE CUCTEMBI.
I'omoreHnHeli M rereporeHHbl Karanu3. [loHATME O MeXaHM3Me TIOMOIEHHOIO Karaju3a.
Aptokaramu3. KucinoTHo-ocHOBHO# KaTtanu3. Kartanu3 B OHMOJOTMYECKHX CHCTEMaXx,
(depMeHTaTUBHBIA Katanus. lereporennsiid karanm3. Karamurtuueckuwe siapl. VHruOUTOPHI
XMUMHYECKUX MPEBPAILIECHUN.
Omnpenenenue u Kiaccuukanus pacTBOpoB. PacTBopeHne Kak (PHU3MKO-XUMHUYECKHHA MPOIIECC.
PactBopumocTs. CriocoObl BeIpakeHHs KOHLEHTPALlUU PACTBOPOB.
PacTBOpBI AMEKTPOIUTOB M HEIIEKTPOIUTOB. BomHbIE pacTBOPHI AMeKTpoauToB. OcoOeHHOCTH
BOJbl Kak pactBopurens. Bopopoansiii mnoxazatens cpeabl (pH). Meronsl omnpenenenus
BenuuHbI pH.
DNEeKTpOIUTHYECKas JUCCOIMALNS B BOJHBIX pacTBopaX. CuilbHbIE (HEaCCOLMMPOBAHHbBIE) U
cnalbbie (accolMMpOBaHHBIE) dJeKTposUThl. KoHCTaHTa M CTENEeHb OUCCOIMAIMU  CJ1aboTro
anekTposnta. bydepHsie pacTBOpHI.
I'unponus coneil. YpaBHeHus peakuuid rugponusa. CreneHb ruipoinia, KOHCTaHTa FUAPOJIN3A.
HeoOpaTtumslii rupoaus.
HucnepcHocTh U nucnepcHele cuctembl. Knaccudukanus aucnepcHbix cucteM. CycrieH3uu U
smynbscun. Kinaccudukanus koymmouHbix cucteM. ['enu u 3014, Munesibl, ux oOpa3oBaHue U
ctpoenue. Kputndeckas KOHIIEHTpAIMsI MULIEIUIO00pa30BaHUsL.

OnTuyeckue M DJIEKTPUYECKUE CBOMCTBA KOJUIOMAHBIX CHCTEM. METOAbl MOJyuYeHUs |
paspylieHus KOJJIOUIHBIX cucTeM. KolsioniHple CUCTEMBI B TPUPO/IE.
OmnpeneneHnne ¥ KiIaccU(UKaus — DIEKTPOXUMHUYECKUX  IporeccoB.  OKUCIUTENBHO-
BOCCTaHOBHTEJIbHBIC PEAKIIMH. BaykHEHIINE OKUCIUTENN U BOCCTAHOBUTEIIH.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIM NOTeHIMAI. HarpaBneHne NpoTeKaHWs OKUCIHTEIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIMN. DJIEKTPOHbIA MOTEHIHAI. BOIOPOAHBINA 3IEKTPOJ CpaBHEHHUS.
YpaBuenue HepHcra.
PaBHOBecne Ha TrpaHune MeTauI—pacTBOp. IOHCENEKTHBHBIE DIEKTPOABI M CEHCOPHI.
XuMHYecKue VUCTOYHUKHU TOKa. ["anpBannveckue JJIEMEHTHI. AKKyMYJIATOPBI.
ONEeKTPOABUKYIIAsl CHUIIA.
ONEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN IIPOLECC. DIEKTPOJIM3 C PACTBOPUMBIMU U
HEPaCTBOPUMBIMH aHOJAMHU. XUMHUECKasi U MIEKTPOXUMHUYECKas KOppo3us MeTaioB. CrocoObl
3aIUTBl OT KOPPO3HH.

Crynent, HaOpaBmmii 36 u Oosee OamioB JomyckaeTcss K 3adery, a 61 — aBromarom

IIOJIY4JacT 3a4€CT.
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6. OneHouHble cpeacTBa NI TEKYLIEro KOHTPOJISA YCIEeBA€MOCTH M IPOMEKYTOYHOMH

arrecranmu

Tabnuya 7. Pe3ynomamoi 0c8oenus y4eOHOU OUCYUNIUHBL, NOOAeHcAuue NPposepKe

PesyabTaTnl 00yyeHus
(00BbeKTHI OLICHNBAHHUSA)

OcHoBHbBIE MOKA3aTeJIN
OLICHKHU pe3yJbTaTOB

OneHo4Hble cpeacrea

31

Ilepeunciienne OCHOBHBIX

MMPAKTUYCCKOC 3aHATHUC,

OCHOBHBIE XUMHUYECKUE | TIOHSATUH W ONpeAeNieHul | TabopaTtopHas pabora,
IIOHATUSA TCOpUHn XUMHYECKOTO | TCCTUPOBAHUC,

cTpoeHusi atomMa. CocTaBlieHHE | KOHTPOJIbHAS pabora,

OJICKTPOHHBIX H JJICKTPOHHO- | 9K3aMCH

rpaduueckux (opMmysn aTOMOB

XUMHUYECCKUX 3JIEMEHTOB B

HOpMAJIbHOM H BO36Y)KI[€HHOM

COCTOAHUSX.

32 [lepeunciienne MIPaKTUYECKOE 3aHATHE,
OCHOBHBIC MpaBuja | TPUBUAIBHBIX Ha3BaHUH | TabopaTopHas padoTa,
HOMCHKIJIATYypPhI XUMHYCCKNX | HCOPraHU4CCKHUX COG)II/IHeHl/If/'I TECTUPOBAHUC,

COCIIMHEHUI u TIPaBHII COCTaBJICHUS | KOHTPOJIbHAS paboTa,
Ha3BaHUU MO MEXKIYHAPOIHOW | SK3aMEH
HoMenknatype MIOITAK.

33 [Ipenckazanue MPAKTUYECKOE 3aHATHE,
OCHOBHBIC  3aKOHBI ~XHUMHH, | BO3MOKHOCTEH nabopaTopHast pabora,
XUMHYECKON TEPMOJAMHAMMKH, | OCYILIECTBICHHUSI XUMUYECKUX | TECTUPOBAHHUE,

OJICKTPOXUMHU U KHHCTHUKHU

MPOLECCOB € TOYKH 3pEHUs
XUMHYECKOH TEepMOJWHAMUKU
[Tepeuncnenne
OCHOBHBIX MOJIOXKEHUH TECOpUU
OBP. Ilepeuucnenue mnpaBui
KaTOHBIX u aHOJTHBIX
MPOLIECCOB TPHU DIEKTPOJIU3E
pacIuyiaBoB U pacTBOPOB M MpHU

N KHUHCETHKH.

KOHTpOJIbHAs paboTa,
IK3aMEH

pabote raJlbBaHHYECKHX
3JIEMEHTOB.

34 Ilepeuucnenue u MPAKTUYECKOE 3aHSTHUE,
CYILHOCTh y4EHUs 0 | MPOTHO3UPOBAHUE CBOMCTB | TECTUPOBAHUE,
MEPUOJUYHOCTH U €r0 POJib B | DIEMEHTOB W HX COCIUHEHHI | KOHTpOoJbHAs paboTa,
MIPOrHO3UPOBAHUU CBOWCTB | IO TMOJIOKEHUIO B IMEPUOJAE U | dK3aMEH
XUMHUYECKUX 3Je€MEHTOB U ux | rpymnme [ICXD.

COCIMHEHU U
35 [Iepeunciienne OCHOBHBIX MIPAKTUYECKOE 3aHSTHE,

KBaHTOBO-MCXaHHUYCCKOC
CTPOCHHUEC aTOMOB, MOJICKYJI H
XHMHUYECKOM CBA3HU

MOJIOKEHU TEOpUHU
XUMHYECKOM CBSI3M.
[IpaBunbHas TPaKTOBKA
XapaKTEepUCTUK  XUMHYECKOU

nabopaTopHas padora,
TECTUPOBAHUE,
KOHTpOJIbHast paboTa,
9K3aMEH




CBA3H, THUIIOB

KPUCTATINIMICCKUX PCHICTOK.

36 [lepeuncnenne 0CHOBHBIX IIPAKTUYECKOE 3aHATHUE,
OCHOBHbBIE KJIACChl | KJIACCOB HEOPraHUYECKUX naboparopHas padoTa,
HEOPraHUYeCKuX BEIIECTB, | COCMHEHUH, CIOCOOOB UX TECTUPOBAHUE,

CBOWMCTBA WX  TUIHUYHBIX | OJYYCHUS M XUMHUECKHX KOHTpOJIbHAst paboTa,
IIpEACTABUTENEH CBOWCTB. JK3aMEH

37 [Iepeuncienne IIPAKTUYECKOE 3aHATHE,
XUMHUIO JJIEMEHTOB M  HX | XUMHUYECKHX CBOMCTB nabopaTtopHas pabora,
COEJIMHEHU N METAJUIOB ¥ HEMETAJUIOB M UX | TECTHPOBAHUE,

CO€IMHEHUH, crIocO00B UX KOHTpOJIbHAsI paboTa,
TIOJTy9EHUST 1 OCHOBHBIX IK3aMEH
obnactell MPUMEHEHHUS.

Y1 [IpuMeHeHre XUMHUYECKHUX MIPAKTUYECKOE 3aHATHE,
MIPUMEHSATH XUMUYECKHE | TEOPUN U 3aKOHOB, KOHIIEMIUHN | JabopaTopHas pabora,
TEOPUH ¥ 3aKOHBI, KOHIENIMA | O CTPOCHUH H PEAKIIMOHHOU | KOHTPOJBHAsS pabora,
O CTPOEHUM U PEAKIMOHHOW | CIIOCOOHOCTH HEOPraHMYECKUX | SK3aMeH
CIIOCOOHOCTH HEOPraHWYEeCKHX | BEILECTB.

BEIIECTB

Y2 Bo16op iyt u cpeacts MIPaKTUYECKOE 3aHATHE,

KPUTHUYECKA  OLEHMBATh | Pa3BUTHUS JOCTOUHCTB U nabopaTopHas pabora,

CBOHU JIOCTOMHCTBA U | YCTPaHEHUS HEJIOCTAaTKOB, KOHTpOJIbHAsI paloTa,
HEJ0CTaTK! CpelcTB IK3aMEH
CaMOCOBEPILIEHCTBOBAHMS.

Y3 [IpuMeHeHne 3akOHOB MPAKTUYECKOE 3aHATHE,

npoBOAUTH pacueTsl 10 | I'acca, JlaByaswe, bepromne nabopaTopHas pabora,
TEPMOXUMUYECKUM JUIs1 IPOBE/ICHUS TECTUPOBAHUE,
YPaBHEHMSIM peaKkui TEPMOXUMHUYECKUX PACUETOB B | KOHTPOJIbHAS paboTa,

9K30- U SHJIOTEPMHUUYECKHUX 9K3aMEH

XUMHYECKHUX IIpoHeccax.

Y4
IpCaACKa3bIBATh
TEPMOJUHAMHUYCCKYHO
BO3MOXXHOCTbB IMIPOTCKAHUA

XUMHNYCCKHUX peaKI_[I/Iﬁ

[IpumeHnenue 3aKOHOB
XUMUYECKOH TEPMOJIMHAMUKHU
c LIEJIBIO
TEPMOJMHAMUYCCKON

BO3MOXXHOCTH

000CHOBaHUS

CaMOIIPOM3BOJIBHOTO  TCYCHHUS
XMMHUYECKOTO  Ipoliecca B
3a7aHHOM HaIpaBJICHUU
(pacyer SHTaNbIIMU, SHTPOIIHH,
sHepruu ['m66ca).

MPaKTUYECKOE 3aHSTHE,
nabopaTopHas pabora,
TECTHUPOBAHUE,
KOHTpOJIbHAsI paboTa,
IK3aMEH

Y5
pelaTh pacueTHbIE 3a1a4l

IIpumeHenue
npruoOpeTaeMbIX
TEOPETUYECKUX 3HAHUN IS
peIIeHus pacueTHBIX 33/au C
UCIIOJIb30BAHUEM Pa3INYHbBIX

NPAaKTUYECKOE 3aHATHE,
nabopaTopHas padora,
TECTUPOBAHUE,
KOHTpOJIbHast paboTa,
9K3aMEH
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MCTOJUK.

B1 Hcnons3oBanue [IPAKTUYECKOE 3aHATHE,
HaBbIKAMU paboThI ¢ | pacueTHBIX hopMyIT IS nabopaTtopHas pabora,
pacyeTHBIMH dopmynamu, | pelIeHus pacyeTHbIC U TECTUPOBAHUE,
pemaThb pacyeTHbIe U | SKCIIEPUMEHTAJIbHBIE 3a/1a4U KOHTpOJIbHAsI paboTa,
SKCHEPUMEHTAJbHbIE  3aJaud | M0 pacTBOpaM, NEKTPOXUMHUH, | 3K3aMEH
0 XUMUHU XHMUU DJIEMEHTOB.

B2 [Inanupyer wu  aHamu3upyer IIPAKTUYECKOE 3aHATHE,
cmoco0aMi  OpUEHTALMH B | pe3yJbTaThl HCIOJIB30BAaHUS B | JTabopaTopHas paboTa,
podeccunoHalIbHBIX npodeccuoHanbHOI TECTUPOBAHUE,

MCTOYHHUKAX uH(pOpMaLHU | IEATEIBHOCTH Pa3HOOOpa3HbIX | KOHTPOJIbHAS paboTa,
(>KypHAITBI, CalThI, | CPENICTB HOJTy4EHUS | IK3aMEH
o0pa3oBaTeibHbIE TOPTAJIbI) uH(popMauu (>KypHaBbI,
CaiTsl, o00pa3oBaTelIbHbIE
HOpTabl).
B3 AHanu3 BUPTYaJIbHOTO IIPAKTUYECKOE 3aHATHE,

crocobamMu  MOJENIMPOBAHUS | XUMUYECKOTO SKCIIEpUMEHTa — | JabopaTopHas pabora
AKCIEPUMEHTA [0 XUMUU yueOHOro XUMHYECKOTO
JKCIEPUMEHTa, B  KOTOPOM
CPEJICTBOM JIEMOHCTpPALUU WU
MOJICIUPOBAHUST  XMMHUYECKHX

MPOIECCOB u SIBJICHUN
SIBIISIETCS KOMITBIOTEPHAS
TEXHHUKA.

7. YuyeOHO-MeTOAMYECKOE o0ecIeueHue TUCHUIIINHBI
7.1. OcHoBHas1 qUTEpaTypa
1. I'muaka H.JI. OOmas xumust: yaeOHUK 1 6akanaBpoB-18-e uza. nepepad. u gom. — M.:13n.
Opaiit:, 2015. - 898c.
2. I'munka H.JL. 3apaun u ynpakHeHus 10 O0IIei XUMUU: y4el.-IpakTud. nocodue s
OakanaBpoB. 14-e uzn. nepepad. u pom. — M.: Uzn. FOpaiit, 2014. — 236 c.
3. Ksapos A.A., Ompoesa P.3., )Kunosa C.b., Xacanos B.X., Mup3zoes P.C. Xumus
KOOPJAMHAIIMOHHBIX coennHennii. Meroa.mocooue- Hanpunk: Kab.-bank. YH-T, 2012. -64c.
4. ObC KBI'Y - http://lib.kbsu.ru/ElectronicResources/ElectrinicLibrary.aspx
7.2. JlonmoiHMTEIbHAS JIATEPAaTypa
1. Ksapos A.A., MykoxeBa P.A., Koukapos JK.A. u ap. OOmiast u HeopraHuuecKast XUMHsL:
VYuebnoe nmocoodue. -Hanpunk Kab.-bank. Yu-1, 2013. -63c.
2. . [TaBnoB H.H. O6mias u Heopranndeckas xumus. — M: Jlpoda, 2014.
3. Koposun H.B. O6mas xumus. — M.: Beiciias mkona,2014.
4. Jlyumnckuit I'.I1. Kypc xumunu. O6mas XuMusi, XUMHs KOHCTPYKIIMOHHBIX MaTepuaioB. —M.:
Bricmag mkona,1985.
5. Tpertbsaxos F0.Jl. Heopranudeckas xumusi. XuMusi 3JIEMEHTOB: Y4eOHUK sl BYy30B: B 2
kumrax. -M.: Xumus, 2008.
6. Heoprannueckas xumus. B 2 kaurax// Ilox pen. 10./1. Tpetbsakosa. - M.: ACADEMA, 2004.
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7. Wpaiisep 3.1. Heoprannueckas xumus. B 2 tomax. - M.: Mup,2004.
8. http://www.consultant.ru/
9. http://www.garant.ru/

7.3. llepuoauyeckue u3IaHus
1. ’KypHan HeopraHu4ecKol XUuMUU
2. Kypnan o0mieit xumuu
3. Xypnan ¢pusznueckoir XuMuu

7.4. UnTepHeT — pecypchbl

1) http://www.chem.msu.su/rus/teaching/thermo/welcome.html
2) http://www.chem.msu.su/rus/teaching/shevelkov2.pdf
3) http://www.chem.msu.su/rus/teaching/fasa/welcome.html

4) http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf

5) http://www.openkbsu.ru/moodle/course/view.php?id=116

6) OBC biblio-online.ru

7.5. MeTonnueckue yKa3aHus 10 NPOBeAeHUIO PA3JIHYHbIX Y4eOHBIX 3aHATHH, K KypPCOBOii

paboTe U APYruM BHIAM CAMOCTOSITEIbHOIH PadoThI.
1. Ksapos A.A., Xouyes 1.10., Mup3oes P.C. u ap. Xumus snemenos [ A —u Il A rpynn IICXO:
yueOHoe nocodue. - Hanpuuk: Kab.-bank. yu-1, 2017. -98 c.
2. lleros P.A., Kapos A.A., Xaxksmesa 3.B.. Koukapos XK. A., luarpammer Jlatumepa, @pocra
u [lypOe mpu M3y4eHUU OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX IMPOIIECCOB: yueOHOE TocoOue. -
Hanpuuk: Ka6.-bank. yu-t, 2017. — 104 c.
3. Kapor A.A.. XKunosa C.b.. Koukapos XK.A. u ap. OO1m1as 1 HeopraHuueckass XuMusi: 3aaHus
U METOJUYECKHE PEKOMEHIAIMU JJII CcaMOCTosITeNnbHOM padoTel. Hampumk: KaGapauno-
bankapckuit Yausepcurer, 2011- 55 c.
4. TxamoxoB H.U., KapoB A.A., UepkecoB b.X., BunmmxkeBa M.K. O6mmast u HeopraHudeckas
XUMUS: 3aJaHuss W MeTojauueckwe pekoMmeHmanuu. — Hampumk: Kabapauno-bamkapckuii
YuuBepcurer, 2009. — 47 c.
5. KapoB A.A., OmpoeBa P.3., Xunoa C.b., XacanoB B.X., Mupsoes P.C. Xumwus
KOOPJAMHAIIMOHHBIX coennHennii. Meroa.mocooue- Hanpunk: Kab.-bank. YH-T, 2012. -64c.
6. Kapor A.A.. XKunosa C.b.. Koukapos XK.A. u ap. O0mias 1 HeopraHudeckast XuMusi: 3aaHus
U METOJIMYECKHEe pEKOMEHJAlUu s caMocToATenbHOM pabotbl. Hampumk: Kabapauzo-
bankapckuii Yausepcurer, 2011- 55 c.
7. Txamoxos H.U., Kapos A.A., UepkecoB b.X., Bunanxesa M.K. O0mias u Heopranudeckas
xuMusl: 3aJaHus U MeToaudeckue pexomeHnanuu. — Hampuuk: Kabapnuno-bankapckuii
VYuusepcurer, 2009. — 47 c.
8. https://officeapplications.net/microsoft-office/

9. https://officeapplications.net/microsoft-word/
10. https://officeapplications.net/microsoft-excel/
11. http://winrar-full.com/vse-arhivatory/7-zip.html
12. http://winrar-full.com/for-windows.html
13. https://get.adobe.com/ru/reader/
8. MarepunajbHO-TeXHH4YECKOe o0ecneyeHne I CUMIITUHbI

[Ipu mpoBeneHUU 3aHATUI HCIONB3YETCS aAyTUTOPHUs, 000pyIOBaHHAs MPOEKTOPOM IS

OTOOpaXeHUs] TMPE3CHTAIMOHHOTO MaTepuaia, MPU MPOBEACHHH JEKIMU W TPAKTHUYECKUX

3aHATUI UCHOJB3yeTCs KOMIBIOTEp C YCTAaHOBJEHHBIM Ha HEM Opay3epoM U INPOrpaMMHBIM
oOecrieyeHneM IS ieMoHcTpauuu npesenranuii (PowerPoint u np.).
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http://www.chem.msu.su/rus/teaching/fasa/welcome.html
http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf
http://www.openkbsu.ru/moodle/course/view.php?id=116
https://officeapplications.net/microsoft-office/
https://officeapplications.net/microsoft-word/
https://officeapplications.net/microsoft-excel/
http://winrar-full.com/vse-arhivatory/7-zip.html
http://winrar-full.com/for-windows.html
https://get.adobe.com/ru/reader/

Jnisi  caMOCTOSATENIbHOW paboThl CTYIEHTOB M0 JUCHUIUIMHE «XHMHUS» MOTYT OBITh
HCIIOJIb30BAHbl  KOMIIBIOTEPHBIE  KJIACChl, OCHAIIEHHBIE KOMIIBIOTEPHOM TEXHUKOH €
BO3MOJKHOCTBIO IIOAKIIOYEHUS K cetu «MHTepHeT» M [IOCTYIOM B BJIEKTPOHHYIO
nHpOopMaMOHHO- oOpa3zoBarenbHy0 cpeny KBI'Y u »1neKkTpoHHO—OMOIMOTEYHBIE CHUCTEMBI
«YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH», « JJAHB.
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JUCT U3MEHEHUH (nonoHenuii)
B pabodeii mporpaMMe JUCIHILTHHBI« X UMD
1o HanpasieHuto noarotosku 11.03.01 Paguorexnuka
Ha 2020-2021 yueOHBIN TOJ

Ne DJieMeHT ( IYHKT) IlepeyeHb BHOCMMBIX IIpumeyanue
n/n PITJ H3MEHEeHU (JI0MOJIHeHUil)

OO6cyx/1eHa U peKOMEHI0BaHa Ha 3acelaHnu Kadeapbl HEOpraHuyeckou u pusndeckoit

XUMHUHN
MpoTOKOJ Ne OT « » 2020 r.
3aBeyromuit kadenpoit X.b. Kymxos
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	По каждой работе студент должен представить отчёт, содержащий название работы и распечатку результатов выполнения заданий. За выполнение и защиту лабораторных работ студент может набрать 18 баллов (по 3 балла в каждую рейтинговую точку).

