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1. HEJIA 1 3AJJAYHN OCBOEHUA JUCIIUITJIMHbI

Henv oucuunaunovi:
LIEJIBI0 MPETIOAaBaHUs JUCITUTUIMHBI SBIISICTCS (JOPMHUPOBAHUE Y CTYJICHTOB 3HAHHUH B 00JIaCTH

XMMUH, TTOJTydeHHe (PyHIaMEHTaIbHOTO 00pa30BaHUs, CIIOCOOCTBYIOIIETO PA3BUTHIO TMYHOCTH.
3adauu ducuuniunsl:

I/I3yquHe OCHOBHBIX XMMHYCCKHNX HBHGHHﬁ; OBJIaJICHHUC (1)YHI[aMeHTaJIBHbIMI/I IIOHATUAMU,
3aKOHaMH1 U TCOpUAMU XUMUMU, XUMHUYCCKOH TCPMOANHAMHKHU, KWHCTHKHU, PABHOBCCUA U PACTBOPOB,
QJICKTPOXUMHUYCCKUX IIPOLECCCOB, CBOMCTB METAJIOB U HEMCTAIJIOB, a TakKXC MCTOoJaMu
XHUMHUYCCKUX H (bHSI/IKO-XI/IMI/ILIeCKI/IX HCCHeﬂOBaHHﬁ; OBJIAICHUC MCTOAAaMU M IIpUEMaMH PCIICHUA
KOHKPCTHBIX 3a7la4 M3 Ppas3IMdIHbIX obnacrei XHUMUH, (bOpMHpOBaHI/Ie HaBBIKOB ITPOBEACHUA
XUMHYECKOI'0 OJKCIECpUMEHTA, YMCHHUA BBIACIATE KOHKPETHOC XHMHUYCCKOC COACPKAHUC B
INPUKIAOHBIX 3a/ladax yqe6H01“4 u HpO(i)eCCHOHaHBHOfI JCATCIIbHOCTH.

2. Mecrto aucuuninnsl B ctpykrype OIIOII BO

JucuurummHa «XuUMUs» OTHOCUTCS K 0a30BOM vactu Oyoka 1 ydeOHOro IuiaHa 1o
HarnpaieHUto moarotoBku 15.03.06 MexaTpoHuka U poOOTOTEXHUKA .
,Z[I/ICIII/IHHI/IHa npenoaacTcsa nmoCpeacTBOM YTCHUA J'ICKHI/Iﬁ U OPOBCACHUA IMPAKTUYCCKUX U

ab0pPaTOPHBIX 3aHITHA.

Ha nexumsx wu3maraioTcs Marepualibl TEOPETUYECKOTO M METOJIMYECKOTO XapakTepa,
00001aronye OnbIT IPUMEHEHHUsI 3HaHUW B XUMUU B YIIPABICHUH Kau€CTBOM MPOIYKIUH.

JlaGopaTopHble 3aHATHS OOCCIICUMBAIOT IPAKTUYECKOE OCBOCHHE JICKIIMOHHOTO MaTepHalia,
pa3BUTHE YyMEHHS U HaBBIKOB pPabOTBl C JaOOPATOpPHBIM OOOpPYJOBAaHMEM U XHUMHUYECKUMU
peakTHBaMH, pPa3BUTHE Y CTYJIEHTOB CaMOCTOSITEIBHOCTH M  TBOPYECKOTO  IOJXOJa,
KOHIICHTPUPOBAaHUE BHUMAHMS CTYJEHTOB Ha HanOOJEe CIOKHBIX BOMPOCAX M CTUMYJIUPOBAHUE HX
aKTUBHOH ITO3HABATEILHOU NEATECIILHOCTH.

[IpakTuueckue 3aHATHS O0OECIIEUMBAIOT CBSI3b TEOPUU C MPAKTHUKOH, T.€. CIOCOOCTBYIOT
3aKpeIICHUIO JIEKIIMOHHOTO MaTephalla W BbIpadOTKe ONpeAeNEéHHBIX YMEHHH W HaBBIKOB IPH
pelIeHny 3a1a4 U YIpaKHEHHI.

JlabopaTtopHble  3aHATHSA  CIOCOOCTBYIOT  BHM3yaJlbHOMY  MOATBEPKACHHUIO  HEKOTOPBIX
TEOPETUYECKUX TOJOXKEHUH XUMHM ¥ TPUOOPETEHHIO CTyJEHTAaMH HABBIKOB pPabOTHl ¢
n1abopaTopHBIM 000PYIOBAaHUEM U METOIUKON TIPOBEACHUSI SKCIIEPUMEHTOB.

3. TpeboBaHusA K pe3yJIbTATAM OCBOEHHSI COEPKAHUA TUCHUILTUHBI

[Ipouiecc W3ydeHHs] MUCHMUIUIMHBI HANpaBlieH Ha (HOpPMHUpOBAHHE DIEMEHTOB CIEAYIONINX
komnereHui B cootBercTBUH ¢ ®I'OC BO u OIIOIT BO no jaHHOMY HanpaBi€HUIO TOATOTOBKU:
B nmpomecce wu3ydeHus OUCHUIIIMHBI «XHUMHS» TMPOUCXOIUT (HOPMHUPOBAHHE  CIICTYIOIINX

o01menpogeccuoOHAJIbHBIX KOMITETEHIMI:

CnocoOeH mNpUMEHSTh €CTeCTBEHHOHAYYHbIE U OOIEMHKEHEpHbIE 3HaHUS, METOIbI
MaTeMaTHYeCKOro aHAJIN3a U MOAEIUPOBaHUA B ipodeccuoHanbHol nestensHocTH; (OITK-1)
B pesynbprare nzydeHus AMCUUIIINHBI CTYAEHT JOJIKEH:

3HaTh:
OCHOBHBIE XUMHU4eckue moHATus (31);
OCHOBHBIE ITpaBUJIa HOMEHKJIATYPbl XUMHUYECKUX COeANHEHN (32);

OCHOBHBIE 3aKOHBI XUMHUH, XUMHUYIECKON TEPMOTNHAMUKH, JICKTPOXUMHUHN U KHHETUKH (33);
- CYHIHOCTB y‘—IeHI/ISI 0 HepI/IOJII/I'-IHOCTI/I n €ro pOJ'H) B HpOFHOSI/IpOBaHI/II/I CBOI\/'ICTB XUMHUYCCKUX
AJIEMEHTOB M MX coenHeHMH (34);



KBaHTOBO-MEXaHUUYECKOE CTPOCHHUE aTOMOB, MOJIEKYJ M XUMHUUYECKOU cBsi3u (35);

OCHOBHBIE KJIACCHl HEOPTaHWYECKUX BEIECTB, CBOMCTBA X TUIMUYHBIX NpecTaButenei (36);
- XHMHIO 3JIEMEHTOB U UX coeauHenui (37).
Ymers:
- IPUMEHATh XUMUYECKUE TEOPUU U 3aKOHBI, KOHIICTIIIUY O CTPOCHUU U PEAKIIMOHHOM CIIOCOOHOCTH
HeopraHuuyeckux Beects (Y1);
- KpUTHUYECKHU OIIEHHUBATh CBOU JIOCTOMHCTBA U HegocTaTku (Y2);
- IPOBOJUTH PACUEThI 10 TEPMOXUMHUUYECKUM ypaBHEHUAM peakuuii (Y 3);
- Ipe/IcKa3bIBaTh TEPMOJIMHAMUYECKYIO BOZMOKHOCTh IIPOTEKAHUS XUMHUECKUX peakuuil (Y4);
- pemaTh pacuetHble 3a1auu (Y5).
Baanern:
- HaBBIKaMH PalOTHI C pacueTHbIMH (OPMYJIaMH, PeIllaTh PACUETHBIE U IKCIIEPUMEHTAIbHbBIC 3a/1a4H
o xumun (B1);
- cnocobaMy OpHEHTAlUd B TPO(ECCHOHATBHBIX HCTOYHUKAX HHGOpManuu (KypHalbl, CAWTHI,
oOpasoBaTenbHbIC OpTaibl) (B2);
- cnoco0amM¥ MOJICTTMPOBAHUS YKCTIEpUMEHTa 1o xumun (B3).

4.Conep:xanue ¥ CTPYKTYpa JUCHUIIHHBI (MOLYJI5)
Tabnuya 1. Codeporcanue oucyuniunvl (MooyJis)

dopmupyemasi
Ne HaumeHoBaHue KOMIIeTeHUUA OuneHounble
Conep:xanue pa3iena
pasaena pa3neia (4acTb cpeacrsa

KOMIIETEeHIIMH)

1 CtpoeHue aToma CocraBHbIE YaCTH aTOMa.
ATtoMHOE SITPO.
OcHoOBHBIE
KOJINYCCTBCHHBIC

XapaKTEePUCTUKUA aToMa:
YK,

OIIK-1 T,
JIP,
13,

13

aTOMHas Macca, 3apsj
anpa. KBanToBO-
MEXaHW4Yeckas  MOJENb
atoma. Ilepmonnueckuit
3aKOH u cucreMa
3JIEMEHTOB HAN.
Menneneena,
AJIEKTPOHHBIE  (POPMYIIBI
aTOMOB Y HOHOB.

2 XuMu4yeckas cBsi3b | THUIIBI XUMHYECKOM CBS3H. YK,
u KoBanentHas cBs3p u €€ OIIK-1 T,
MeKMOoJIeKyasipHble | Buabl. CBOMCTBA M CIIOCOOBI 113,
B3aMMO/1eHCTBUA obpa3zoBanus. OOMEHHBIN U 13
JIOHOPHO-AKIENTOPHBIN

MEXaHU3Mbl  00pa3zoBaHUs
KOBaJICHTHOM CBSI3H.
OcHoBHbIE I0JIOXKEHHUS
METOJla BAJIEHTHBIX CBSI3El
(MBC). OcHOBHBIE




XapaKTePUCTUKH
XUMHYECKON CBS3H - JJIMHA,
HaNpaBJIECHHOCTb U YHEPTHUS.
KpatnocTh CBSI3H.
BanenTHeie yrisbl.
['ubpuauzanmst  aTOMHBIX
opoOwuranei. Tumsl
rudpuau3anuu. o- W T-
CBSI3U. Meton
MOJICKYJIIPHBIX ~ opOuTanei
(MO JIKAQO). OcHoBHbIE
noJioxkeHus meroga MO.
HoHEL Honnas CBSI3b.
CBoOMCTBA HOHHOH CBS3H.
[Tonspusanusi MOHOB M UX
MOJISIpU3YIOIIee  JEHCTBHE.
Biusiaue 3tux pakTopoB Ha
CBOICTBA BEIIECTB.
Mertanauueckas CBSI3b.
Mertannisl. ITonsTue 0
30HHOM TEOpUU TBEPIOTO
Tena. Bonopoanas cBs3b
u ee 0COOCHHOCTH.
MexMmonekyinspHas u
BHYTPUMOJIEKYJISIpHAs
BOJIOPOJIHBIE CBSI3M.
Bnusiaue BogopoaHOM CBA3U
Ha CBOICTBA BEIIECTB.
Atommuas, HOHHAas,
MOJICKYJISIpHAS u
METAJUTMYECKUE  PEHISTKH.
3aBUCHMOCTb CBOICTB
KPUCTAJUTMYECKUX BEIECTB
OT THUIA XUMHYCCKOH CBS3H.
MeXMOJIEKYIISIpHOE
B3aHMOJICHCTBHE.
OpueHTalmoHHoE,
WHIYKTHUBHOE n
JIACTIEPCUOHHOE
B3aHMOJICHCTBHE.

JJIeMEeHTBI
XHUMHUYECKOM
TEePMOJIMHAMHKH

BHyTpeHHss sHeprus
SHTAJIBIINS CUCTEM.

[TepBsrit 3aKOH
TEPMOANHAMHKHU.
Tennosou s ekt

XUMHUYECKOH peaKkuid.

OIIK-1

VK,

13




DK30- U DHAOTEPMHYECKUE
peaxuuu.
Tepmoxumuueckue
ypaBHeHUs. 3akoH ['ecca u
CIIEJICTBUE U3 HETO.
[TonsiTre 00 SHTpONHUU.

DHTponus u
NIEpUOANYECKUI 3aKOH.
ITonsTus 00 SHEPIUU
['u66ca oOpazoBaHHs
BEIIECTB, Kak Mepbl
PEaKIMOHHON CIIOCOOHOCTH.
OHTaANBIIUUHBIN u
SHTPONUMHBINA (dakTopsl
MPOLIECCOB. Kpurepuii
CaMOIIPU3BOJILHOTIO

MPOTEKAHUS  XHUMHUYECKHUX
peakuuidi B u300apHO-
M30TEPMHUUYECKUX YCIOBUSX.

XumMnueckas
KHHETHKA U
XHMHYECKoe
paBHOBecHe

CxkopocTb peaxkuuu.
Ckopoctb peaxkuuu B
TOMOT€HHBIX u
reTepOreHHBIX CUCTEMAX.

@akTopsbl,  BIMAIOLINE
Ha CKOpPOCTb XMMHYECKHX
peaxkuui. 3aBUCUMOCTh
CKOpPOCTH XUMHUYECKHUX
peakuuii OT KOHLEHTPALUU
pearupyomumx BELIECTB.
3akoH  JeWcTBUA  Macc.
Koncranra CKOPOCTH
peakuuu U ee (U3NYECKU
CMBICII. 3aBHCUMOCTh
CKOPOCTH XAMHUYECKOU
peakuuu OT TEMIIEpaTypBhl.
[IpaBuno Baut — Todda,

TEeMITepaTypHbII
kod(urment CKOpPOCTH
peakiuu.

[IpencraBnenue 0
TEOPUH AKTUBHBIX
CTOJIKHOBEHUH. DHeprus
aKTUBAIUH .

3aBUCUMOCTh CKOPOCTH
XUMUYECKOM peaKkuuu OT
TEeMIEPaTyphl, SHEPTUuu

OIIK-1

YK,

JIP,
3,
13




aKTUBALlMK U  DHTPONHHU
aKTHUBAaIAH. YpaBHeHue
AppeHnunyca.

Karanus.
Karanutnueckue peakuuu.
Ocobennoctu
KaTaAIUTUYECKUX
MIPOIIECCOB.

Teopuss TOMOT€HHOTO U
TeTepOreHHOro  Karajau3a.
ABTOKAaTaIIN3.
DepMEHTATUBHBIA KaTaju3.
KucnotHo-ocHOBHOM
katasm3. Karanuzaropsl u
WHTHOUTOPHI.

XUMHYECKOE
paBHOBECHE
HeobOpartumple 1 oOpatumbie
XUMHYECKHE MPOILECCHI.
HctunHble W Kaxyluecs
paBHOBecHs. ['OMOTreHHbIE U
TeTEpPOreHHBIE PaBHOBECHS.

Koncranra paBHOBECHS.
PaBHOBeCHBII BBIXO/I
MPOAYKTOB peakuuu.
Binsiaue pa3INYHBIX

(akTOpOB Ha XUMHUYECKOE
paBHoBecue. Ilpunnun Jle—
[Taremnse.

PacTBOpbI.
AMCIIEPCHbIE
CHCTEMBbI

HctrHHEBIE  pAacTBOpHI.
Knaccudukanus pactBopos.
[Tpoueccsl,
COIIPOBOXKAAIOIINE
o0pa3oBaHHE€  PACTBOPOB.
Teopus pacTBOpPOB.
ConbBarauus. PactBopenue
KaKk  (PU3HKO-XUMHUYECKUI
nporiecc. dusnyeckas
Teopus pacTBopoB. [lonaTue
00 WuJeanbHOM pacTBOpE.
Crnioco0sl BBIPAKEHUS
KOHIIEHTPALlUU PaCTBOPOB.

PactBOpUMOCTS.
3aKOHOMEPHOCTH
pacTBOpUMOCTH  ra3oB B
KHUAKOCTSX, IBYX
JKUJKOCTEH, TBEPABIX

OIIK-1

VK,

JIP,
3,
13




BEUIECTB B  JKUIKOCTSIX.
3akoHn ['enpu. BnusHue Ha
pPacTBOPUMOCTb  MPUPOIBI
KOMITOHEHTOB,
TEMIEPaTypbl U JaBIICHUS.
[Tepexpucrannuszanuu u
DKCTpaKLus.
Paz6aBnennsie

pPacTBOPHI HEANEKTPOJIUTOB.

OcMoTHYecKoe
JaBJICHUE. YpaBHenue
Bant-T'odda. OOGparHbIii
0CMOC. JlaBnenue

HACBIIIEHHOTO Tapa Haj
pactBopoM. 3akoH Pays.
Temneparypel KHIIEHUS U

KPUCTAJUIN3AIUH.
Kpuockomnus u
30YIITHOCKOTIHS.
JucnepcHbie CUCTEMBI.
Knaccudukanms
JUCTICPCHBIX CHCTEM.

CycneHsuu U SMYJIbCHH.
Komnonueie pacTBOPBHI.
Y CTONYMBOCTh KOJUIOUIHBIX
pacTBOpOB. Crtpoenue
KOJUIOWJHOM  4YacTHLBI MU
munemisl. JlnodunasHele u
mohoOHbIe KOJUIOU/IBI.
3omu u renu. Ilentuzanus,
KOAryJIisiusi, CeIMMEHTAIHS
kowtonnoB.  KomrounHeie
pacTBOpel B TpHPOJE U
TEXHUKE. CopOuust 51
COpOLIMOHHBIE  MPOLECCHI.
Xpomarorpadus




DJIeKTPOXMMHUYECKHE
NMPoLecchl. DJIeKTPOJIM3.
Koppo3ust merasuion

BaxHueiime okucauTenu u
BoccTaHOBUTENH. VI3MeHeHue
OKHUCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX
CBOMCTB BEILIECTB B COOTBETCTBHUHU C
MOJIOXKEHUEM 3JIEMEHTOB B TpyMmax u
nepuoaax. CTerneHb OKUCICHHUS.

Knaccudukanus oKuCIUTEbHO-
BOCCTAHOBUTEIIBHBIX peakuuii. THIb
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHbIX
peakuuii.

OcHOBHBIE METO/IbI COCTABIICHUS
ypaBuenuii OBP.

Binsaue remneparypsl,
KOHIICHTPALlUH PEAreHTOB, UX IPUPOIBL,
Cpelbl ¥ IPYTUX yCIOBUN Ha
nporexkanue OBP.

Ypasuenue HepHcra.
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIN
noreHuuan. Hanpasienue npotekanus
OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIX
peakuuii. OKUCIUTENHHO-
BOCCTAHOBUTEJIbHBIN YKBUBAJICHT.

OBP kak UCTOYHMK 3arps3HEHUS
cpensl. Mcnonb3oBanue OBP mis
OYHCTKHU CTOYHBIX BOJ,
o0e33apakuBaHMs BO3yXa U BOJIBI,
00e3BpeKUBaHMS TOKCHHOB.
PaBHOBecue Ha rpaHuLe MeTaLI —
pacTBOp. DJIEKTPOIHBII TOTEHIHUAIL.
BoopoaHslii 251€KTpoa CpaBHEHMUS.
Psn nanpsbxenuit, paxTopsl,
ONPEIEIAIONINE ITOJIOKEHNE METalIa
B psIly HANPSKEHUN. XHMMHUYECKHE
HMCTOYHHMKH JJIEKTPUYECKOr0 TOKA.
lNanbBaHMYECKHE DIIEMEHTHI.
CraHgapTHbIE TOTEHIIUAIIBI
OKHUCIIUTENEN U BOCCTAHOBUTEIIEH.
DIIEKTPOABUKYIIIAs CUJIa
raJlbBaHUYECKOTO AJieMeHTa. Pacuer
n3MeHeHus sHepruu ['ub0ca B
peakuusx. 3aBUCUMOCTb
OKHUCIIUTEIBHO-BOCCTAHOBUTEIILHBIX
MIOTEHIMAJIOB OT KOHLIEHTpaluu
peareHToB. YpaBHeHue HepHcera.

AKKYMYJISTOPBI M Cyxue OaTapeu.

OIIK-1

YK,
JIP,
113,

13
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3akonbl Dapajnes. DIEKTPOIN3
pacIuIaBOB U BOJHBIX PACTBOPOB
NEeKTpoInTOB. KaToaHbIe M aHOAHBIE
npoueccsl. [loreHnnan paznoxenus.
SIBneHME NEpEHANIPSKCHHUS.
IIpakTueckoe 3Ha4YeHHE
3JIEKTPOJIN3A.

DIEKTPOIN3-UCTOUHUK BbIICJICHUS
SITOBUTBIX M YAYILUIUBBIX T'a30B,
o0pa3oBaHHe arpecCUBHBIX Cpe/l.
Kopposus MeTannoB 1 METO/IbI 3aIIUThI
OT Hee. DJIeKTPOXUMUYECKask KOppO3us
KaK 3arps3HUTENb Cpeabl OOUTaHUS.
OCHOBHBIE METO/IbI 3aLTUTHI OT

KOPPO3HH.
Xumus 3JIEMEHTOB- Bomopon. OnemeHThl mepBod U JIP,
HEMeTaJVI0B BTOpPOH rpyII. Onementsl | OIIK-1 | YK,
MOATPYIIIIBI 6opa. DJIeMEeHThI T,
noarpynmnsl  ¢ropa.  DIEMEHTHI A3
MOATPYIIBl KUCIOPOJA. DIEMEHTHI
MOATPYIIIBI KPEMHHUSI.
OO0mue cBoiicTBA MeTAJJIOB ®u3nYECKUE CBOKMCTBA METAIIJIOB.
u  cmiasoB.  Ilosyyenue XuMudeckue cBoicTBa MeTaiuios, ux | OINK-1 | JIP,
MeTaJVI0B. Jlerkue BOCCTaHOBUTEJIbHAS CIIOCOOHOCTb. YK,
KOHCTPYKLIHMOHHbIE METAJLJIbI BiaumoseiicTBue pa3nuyHbIX T,
METAJJIOB JIPYT ¢ apyroM. Ousuko- A3

XUMUYECKUN aHATIN3 METAITTNYECKUX
cruiaBoB. MIHTEpMeTamnyeckue
COCIMHEHHS U TBEPJIbIE PACTBOPHI
MeTtauioB. Mcrons3oBanue
METaJUTMYECKUX CIUIABOB U MOKPBITHI
B TexHHUKe. PactipocTpanenue u
(hopMBI HAXOXKICHUS] METATITUYECKUX
3J€MEHTOB B ipupoze. M3Bneuenune
MeTauioB U3 pyd. OCHOBHbIE METO/IbI
BOCCTAaHOBJICHUSI METAJIIOB.
DNEKTPOIUTUUECKOE
paduHupoBaHue. 30HHAs MJIaBKa.

[IpobmemMa Jerkux KOHCTPYKIIMOHHBIX
MatepuanaoB. Marauii u  OepuUIMiA.
Amomunmii.  Tutan.  OcoOeHHOCTH
CBOMCTB MarHus, OepuyUIvs, aTlOMUHUS
U TUTaHa, HAxXOXACHHE B MPUPOJE,
BBIJICJICHHE B CBOOOJHOM BHJIE€ M B BHJIC
coequHeHuii. Mcronp3oBaHUE JIETKHX
METAJIJIOB B TEXHUKE,
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Xumusa d-3J1eMeHTOB

[Toarpynna BaHa U :CBOMCTBA,
MOJy4YeHUE W MpUMeHeHHne. BaxkuHeimue
COCIUHEHUS  BaHajus, HUOOUS U
TaHTaja. OKUCIHUTENBHO-
BOCCTAHOBUTEJIbHBIE u KHCJIOTHO-
OCHOBHBI€ CBOMCTBa IMPOCTHIX BEILECTB,
OKCHJIOB H TUAPOKCUIAOB. Meauko-
OmoJoru4eckasi poJib 3TUX JJIEMEHTOB U
ux coenuHeHHd. IIpoOreMbl 3KOIOTHU.
[Toarpynna Xpoma: OO6mas
xapakrepuctuka. Ilomydyenue, coiicTBa
u IIPUMEHEHUE. OkucIuTenpHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA
COEMHEHHUIA. KucnotHo-0ocHOBHBIE
CBOMCTBA MPOCTHIX BEIIECTB, OKCUIOB U
TUAPOKCHJIOB.

[Moarpynna Maprasiia: OO6mas
xapakrepucTtuka. Ilomydyenue, coiicTBa
u MIPUMEHEHUE. OKuCIUTENBHO-
BOCCTAHOBUTEIIbHBIE CBOMCTBA.
KucnotHo-oCHOBHBIE CBOMCTBA MPOCTHIX
BEILIECTB, OKCHJOB M THAPOKCHUIIOB.
Baxwneimme coenunenus. Iloarpymnma
MEJIU: O6mas XapaKTEPUCTHKA.
Baxueiinme coequHeHAS.

[Moarpynmna [IWHKA: OO6mas
XapaKTEePUCTHKA. [Tonyuenue u
cBOlCTBa. BakHenme coeIMHEHU.
Kenezo, xobampT, HHKeAL: OOmasn
XapaKTEePUCTHUKA METAJJIOB CEMENCTBA M
ux coenuHeHuil. OCOOEHHOCTH WX
CBOMCTB, OKMCJIUTEIBHO-
BOCCTaHOBUTEILHBIE CBOMCTBA
COeMMHEHUI MeTaioB. HaxoxaeHnue B
MIPHUPO/IC, BBIJEIIEHNE B CBOOOIHOM BHJIE
Y UCIIOJIb30BAaHUE B TEXHUKE.

OIIK-1

JIP,
3,
VK,

13

10

DJIeMEeHTBI OPraHu4YecKoi
XHMHUH

[ToraTHs 00 OpraHUYEcKUX MOJIMMEpax
u onuroMmepax. MeToasl CHUHTE3a H
O0COOCHHOCTH BHYTPEHHErO CTPOCHMS U
(U3UKO-XMMUYECKHE CBOMCTBA
IIOJIUMEPOB. KoHcTpyknimonHbie
iacTuuyeckue  Maccol.  [lomumepHsbie
MOKPBITUS U KJIEH.

[Tonmumepu3zaioHHbIE CMOJTBI,
MIOJIMATHUIIEH, MOJIUMPOTIUJIICH,
TTOJTUCTHPOT, TedIoH,

OIIK-1

3,
VK,

13




IIOJIMBUHUIIXJIOPH A, IMOJIMAKPHJIIAThI,

KaydyKHu;

[TonmukoHIEeHCAIMOHHBIC CMOJIBIL:
dbenonpopmanbaerua, MoIudUPHBIC
cMoyibl  (71aBcaH),  IOJUAMHUIHBIC

CMOJIBI (KallpoH, YHAHT, aHUN).

4. 2. Cmpykmypa oucyuniuHbl

Obwas mpyooemkocms OucCyuniunvl cocmasisem 4 3auemuvle eournuywl (144 uaca)

Bua pabotsl (010)]0)
OO01ast TPy10€eMKOCTh 144
KonrakrHasi padora: 51
Jexyuu (J1) 17
Ipakmuueckue 3auamus (113) 17
Jlabopamopuwie pabomut (JIP) 17
CamocrositesbHas padora (CP): 66
Kypcosoii mpoexT (KII), kypcoBas

pabora (KP)

Pacuerno-rpaduueckoe 3amanue (PI'3)

Pedepar (P) 10
Occe (D)

CamocrosiTenbHOE U3YUYEHHE Pa3/IeoB 30
Kontpomnsnas pabora (K) 11
Camormnoaroroska (rmpopadoTka u 15

MIOBTOPEHHE JIEKLIMOHHOTO MaTepuaia u
Marepuaia y4eOHMKOB U yu4eOHBIX
MocoOuii, MOATOTOBKA K TaOOPATOPHBIM
U TPaKTUYECKUM 3aHATHUSAM,
KOJUJIOKBHUYMaM, pyOeKHOMY KOHTPOITIO

U T.J.),
KonTpounb 27
Bua uToroBoro KOHTpoJIA (3auer, DK3aMeH

IK3aMeH)




4.3. Jlexyuomnnvie 3anamus

Ne
I

Tema

Beenenue. Ctpoenne aroma. [lepronnueckuii 3aKOH U IEPUOJIMYECKAS CUCTEMA JIEMEH -
toB JI.M.MenaeneeBa. Xumuueckasi CBsi3b U CTPOCHUE MOJIEKYJL.

Oueprerudeckre 3(HEeKTbl XUMUYECKUX peakiuii. BHyTpeHHSAsS 3Heprus U 3HTAIbIUS.
Tepmoxumusi. 3akoH ['ecca. Termora oOpa3oBaHuss XUMHYECKUX coeauHeHui. [lonsTue 06
SHTPONHH U dHepruu ['nooca.

CKOpOCTh XMMHYECKUX pEaKIMii, BIUSHHEC Ha HEe Pa3IMYHBIX (PAKTOPOB. DHEPrus
AaKTUBALlUM XUMHUYECKOW peakuuu. KaTanu3 rOMOreHHbIi M TeTepOreHHbId. XUMHUYECKOE
paBHOBeCHE B TOMOTeHHBIX peakiusax. [Ipunnun Jle-1llarense, cMeleHe paBHOBECHS.

Boga. JKectkocts Bojpl. OOmmMe CcBOICTBA pacTBOPOB.  DJIEKTPOIUTHYECKAsS
mucconmanus. I'maponus coneld. PactBopumocts. Ocmoc. [laBieHue mapa pacTBOpPOB.
3amep3aHue U KUIIEHUE pacTBOPOB.

JlucriepcHbIe CUCTEMBI, HX KJIACCH(UKAIUS 110 CTETICHH TUCIIEPCHOCTH B arperaTHOMY
cocrosiHuto. Kosnmouauelie pactBopsl. KomongHoe cocrosinue Bemectsa. CriocoOsl moity-
YEeHUsI KOJUIOUIHBIX PACTBOPOB. AJICOPOIIMS B KOJUIOMIHBIX pacTBOpax, 00pa3oBaHUE
MULEIUIBL. DJIEKTPUUYECKHUM 3apsil KOJUIOUIHBIX yacTull. Koarynsuus KoJIJIou10B.

OcHoBbI 3i1eKTpoXUMHUU. OKHUCIUTEIBHO-BOCCTAHOBUTEIIbHBIE DPEAKIUU. XHUMHUYECKUE
HUCTOYHHUKHN BHCKTpPI‘ICCKOﬁ OHCPIUH. 3JICKTPOIIHI>I€ IIOTCHI U AJIBI. 3JIGKTpOJII/I3 1 3aKOHBI
IIEKTPONIN3A. DIEKTPOJIU3 B MPOMBbINUIEHHOCTH. Meramsl. CtpoeHue, cBoiictBa. CruiaBbl.
Kopposus meramios

O6mue cBoiicTBa MeTaioB U ciiaBoB. [lonydyenne metanios. Jlerkue
KOHCTPYKLIMOHHBIE METAJUIbI

Xumus d-s3aeMeHTOB. XUMUS DJIEMEHTOB-HEMETAILIIOB

OCHOBHBIE  TIOHATHS ~ OPraHMYECKOM  XMMHH,  HUCIOJIB3yeMble B  XUMHUU
BBICOKOMOIIEKYIISIpHBIX ~ coeauHeHnit  (BMC).  BrpicokoMonexkynspHble  COCOMHEHHS.
OcCHOBHBIE TOHATHUSI, CIIOCOOBI ToydeHusi. CBONCTBAa MOJMMEPOB U WX HUCIOJIH30BAHHUE B

CTPOUTECIIBCTBC.

4.4. Ilpakmuueckue 3aHAMuUA (CeMUHAPCKUe 3aHAMUS)

Ne

pa3nesia pa3uesa

HaumenoBanmue
Coaep:xanue pasgesa

1

CtpoeHue aToma ATtomHoOe sp0. OCHOBHBIE KOJIMYECTBEHHBIE XapaKTEPUCTHKU
aToma: aTOMHas Macca, 3apsj sapa. KBaHToBoMexaHuueckast
MoJienb aroMa. [lepronuecknii 3aKOH U CUCTEMA 3JIEMEHTOB
J.W1. MenneneeBa, 3JIeKTpOHHBIE (DOPMYIIBI aTOMOB M HOHOB.

Xumuueckasi cBsi3b M | TUnbl XumMuueckol cBszu. KoBaneHTHas cBsi3b M €€ BHIBL
Me:kMoJiekyaspHble | CBolicTBa M crocoObl oOpa3zoBaHus. OOMEHHBIH M JJOHOPHO-
B3aHMMO/IelCTBHS aKIENTOPHBIH MeXaHU3Mbl 00pa30BaHMs KOBAJICHTHOW CBS3U.
OcHoBHbIE TOJNOXKEHHUs] MeTona BaleHTHbIX cBszei (MBC).
OCHOBHBIE XapaKTEPUCTHKH XHMHUYECKOH CBSI3M - JUIMHA,
HaNpaBICHHOCTh W dSHeprus. KparHocTs cBs3u. BaneHTHBIC

yTJIBL.




I'uGpuausanusi aToMHBIX opOuTaneil. Tumbsl rudbpuaM3aIy. -
u - cBsizu.Meron MonekyispHeix opOutaneit (MO JIKAO).
OcHoBHBIE TT0JI0KeHHT MeToga MO.

DJIeMEeHTHhI
XHMHYECKOM
TePMOJAMHAMUKH

DK30- W DHIOTEPMHYECKHE pEaKIHH. [epMOXUMHUYECKHE
ypaBHEeHHs. 3aKOH ['ecca u ciieicTBUE U3 HEro.

[TonsiTHE 00 SHTPONUU. DHTPOIUS U IEPUOTUICCKUN 3aKOH.
[Tonsatus 06 snepruu 'm66ca oOpazoBaHUs BEIIECTB, KAK MEPhI
PEaKIMOHHON CIIOCOOHOCTH. DHTATBIUIHBIA U SHTPOIHHHBIHI
¢akTopsl mpoueccoB. Kpurepuii caMonpou3BoIbHOTO
MPOTEKaHHUs XMMUYECKHUX PeaKkiiii B n300apHO-
U30TEPMHUCCKUX YCIOBUAX

XumMuyeckas
KHHETHKA U
XHMHYECKOoe
paBHOBecHe

Ckopocts peakuuu. CKOpOCTb pPEAKLUMM B TOMOICHHBIX U
TeTEPOreHHBIX CUCTEMAX.

@DaxToppl, BIMAIIIAE HAa CKOPOCTh XHMHUYECKUX PpEaKLHH.
3aBUCHUMOCTb  CKOPOCTH XUMHMUYECKHX  pEakuuid  OT
KOHLIEHTPALlUU PEearupyronInx BEHIeCTB. 3aKOH JEHCTBUS Macc.
Koncranta ckopoctn peaknuum U €€ (PU3HUYECKH CMBICIL.
3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIIUU OT TEMIIEPATYpHI.
[IpaBuno Bant — Todda, TemmeparypHbiii Kod(hPUIHEHT
CKOPOCTH peaKLUu.

IIpencraBieHre 0 TEOPUM aKTHBHBIX CTOJIKHOBEHHMH. DHEprus
aKTUBALIUU .

3aBUCUMOCTb CKOPOCTH XMMHYECKON PEAKIMK OT TEMIIEPATYpBI,
SHEPruu aKTUBALIMM M DHTPONMU AaKTUBALUHU. YpaBHEHUE
AppeHnyca.

PacTBoOpbI.

Knaccudpukauus pactBopoB. Teopuss pactBopoB. CrocoObl
BBIPQ)KEHUS KOHLIEHTPAIIMU PACTBOPOB.

PactBopuMOCTh. 3aKOHOMEPHOCTH pPACTBOPUMOCTH Ta30B B
KHUJIKOCTSIX, IBYX KHJIKOCTEH, TBEPJIbIX BELIECTB B JKUAKOCTSX.
3akoH I'enpu. BnusHue Ha pacTBOPUMOCTH  MPUPOABI
KOMIIOHEHTOB, TeMIepaTypsl u JIaBJICHHUSL.
[Iepexpucramumsanuy 1 SKCTPaKIIHSL.

Paz0aBiieHHBIE paCTBOPHI HEANEKTPOIUTOB.

Ocmotunueckoe nasnenue. YpapHenue Bant-I'opda. ObpaTHbIi
ocMoc. J[aBIeHHE HACBHIIEHHOIO Iapa HaJ pPacTBOPOM. 3aKOH
Payna.  TemmepaTypsl ~ KHIEHHS W KPHCTAJTM3ALUH.
Kpunockonus u 30yinocKomnus.

DJIEKTPOXHMHYECKHE
npouecchl.
DIeKTPOJIM3.
Koppo3us merajiios

Baxkueine OKUCIUTENM U BOCCTaHOBUTENH. [I3MeHeHue
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ CBOMCTB ~ BEIIECTB B
COOTBETCTBUM C IIOJIOKEHUEM DSJIEMEHTOB B Tpynmax u
nepuojax. CTeneHb OKUCICHUS.

Krnaccudukanus okuciuTeabHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.
OcHOBHBIE METOJIBI COCTaBIICHUs ypaBHeHH OBP.

BnusHue teMmeparypbl, KOHLIEHTPAllUM pPEareHToB, HX
IIPUPOABI, CPEABI U IPYTUX yciaoBui Ha nporekanue OBP.
VYpaBuenne Hepacra.  OKHCIMTENBHO-BOCCTAHOBUTEIBHBIN
noreHuuan.  HampasieHne — NpOTEKaHUs  OKUCIIMTEIBHO-
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BOCCTAHOBUTEIHHEIX peaKkui. OKHCIIUTENLHO-
BOCCTAaHOBUTEILHBIA DKBUBAJIEHT.

OBP kak ucTo4yHUK 3arps3HeHus cpeinl. Mcnons3oBanue OBP
JUISL OYMCTKHU CTOYHBIX BOJ, 00€33apakKHBaHMs BO3yXa U BObI,
00e3BpexnBaHUSI TOKCUHOB. PaBHOBecHe Ha IpaHUIe METall —
pacTBOp. OJEKTPOAHBIA MOTEHUHANT. BoIOpOIHBIN 3IEKTPO.
cpaBHeHMs. Psn HanpsokeHuH, (aKTOpbl, ONpeneNsIone
IIOJIOKEHNE MeTajlla B psAy HaNpsDKeHWM.  XUMHUYECKHE
HMCTOYHUKHU DJIEKTPUYECKOTO TOKA. ['albBaHUYECKHUE 3IIEMEHTHI.
CranpapTHble NOTEHLMAJIBI OKUCIUTENEH M BOCCTAHOBUTENIEH.
DNEeKTpOABMKYILAs CUia rajlbBaHUYECKOro 3jemeHTa. Pacuer
U3MeHeHus HHepruum [ubbca B peakiusx. 3aBUCHUMOCTh
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX MOTEHIAJIOB oT

KOHLIEHTpalLluu peareHToB. Y paBHeHue HepHcera.

OO6uue cBoiicTBa ®uU3NYECKUE CBOKCTBA METAIJIOB. XUMHUYECKHE CBOMCTBA
MeTaJI0B METaJIJIOB, UX BOCCTAHOBUTEJIbHASL CIOCOOHOCTD.
criaBoB. [lonyyenne | B3anmoaencTBre pa3imyHbIX METAUIOB IPYT C IPYTrOM.
MeTAJLJIOB. OU3HKO-XMMHUUYECKHUI aHAIN3 METAINIMYECKUX CIUIaBOB.
HNHTepMeTamuinueckue COeIMHEHHs U TBEP/IbIE paCTBOPBI
MeTauioB. Mcnonb30BaHNe METAIIIMYECKUX CILUIABOB U
MOKPBITUH B TexHUKE. PacipocTpanenue u Gopmbl HaX 0K IEHUS
METAJJINYECKUX JIEMEHTOB B npupo/e. M3BieueHne Meramion
u3 pya. OCHOBHBIE METO/1bl BOCCTAHOBJICHUSI METAJIJIOB.
DnekTponuTHieckoe padhUHIUpOBaHUE. 30HHAS TIABKa.

4.5. JlabopamopHvie pabomsi

Ne TEMBbBI IABOPATOPHBIX 3AHATUN
1 Ornpezenienre MOJIEKYJISIPHOW MacChl YIIIEKHUCIIOTO rasa.
2 Omnpenenenne MOJIIPHON Macchl SKBUBaJIEHTa METaJLIA.
3 CKopoCTh XMMHUYECKUX PeaklUU U (GaKTOpbI BIUAIOIIKE HA Hee. | OMOreHHbIN 1
TeTEePOreHHBIN KaTalnus3.
4 DIEKTPONUTHYECKAs AUCCOLUALMS. DIEKTPOIIU3.
5 OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.
6 Xumnueckue cBoiictBa Meramuio. Kopposusi.
7 XHUMHUYeCKHe CBOICTBA TaJlOTCHOB
8 Bbop, antomMuHuii, UX COETUHEHUS, CBOKCTBA.
9 VYrnepoa, KpeMHUH, X COEIMHEHUS! U CBOMCTBA.
10 On0BO, CBHHEI, UX COCIANHEHHUS U CBOWMCTBA.
11 CBolicTBa IIMHKA U KaJMUs1, UX OKCHJIOB M THIPOKCHJIOB.
12 Marnuii, MmeJib, IX COSAUHEHUS M CBOMCTBA.
13 XpoM, €ro COeIMHEHUS U CBOMCTBA.
14 Mapraseri, ero COeIMHEHHS U CBOMCTBA.
15 Kene3o, ero coeIMHEHNS U CBOMCTBA.
16 Ko06ansT ¥ HUKEIb, HX COeIUHEHUS U CBOMCTBA
17 Kucnopoaconep:xaiiye opraHi4ecKue COeTNHEHUS




4.6. CamocmosamenvHoe uzyueHue pazoenos OUCYUNIUHbI

Ne
paszena

BOHpOCBI, BBIHOCHUMBIC Ha CAMOCTOATEIIBHOC U3YUYCHUE

1

KoBasienTHast cBsi3b U €€ Buabl. CBOMCTBA U CcrTOocoObl 00pazoBaHusi. OOMEHHBIN U
JOHOPHO-AKIENTOPHBIA MEXaHU3MBI 00pPa30BaHUS KOBAJICHTHOW CBSI3H

Kpurepuii caMOnpon3BOJBHOTO MPOTEKAHUS XUMHUECKUX PEAaKIUid B HM300apHO-
HN30TEPMUYECKUX YCIOBUSIX

3akoH jeiictBusi Macc. KoHCTaHTa CKOpPOCTH peakiuu U €€ (PU3UUECKUH CMBICIL.
3aBHCUMOCTh CKOPOCTH XMMHUYECKOH peakiuu oT Temreparypsl. [IpaBuno Bant —
I'odda, TemneparypHsbiii k03P GHUITUEHT CKOPOCTH PEAKIIUH.

Ocmotnueckoe napneHue. YpaBuenue Bant-T'odda. Obpatbiii ocmoc. [laBneHne
HaCBILLIEHHOTO0 Mapa HaJ pacTBopoM. 3akoH Payng. Temneparypbl KulleHus
KpucTayum3anuu. Kpuockomnus u 30yiHOCKOus.

YpaBHeHue Hepucra. OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIN MOTEHLIHAL.
HampaBrnenue  mpoTekaHuss  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUH.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIM SKBUBAJICHT.

I/IHTCpMeTaHHI/IquKI/IC COCANMHCHUA nu TBEPALIC PacCTBOPLI MCTAIJIOB.
Hcmonp30BaHne METAIUIMYSCKUX CINIABOB H HOKpI)ITI/Iﬁ B TeXHI/IKe.KepMeTLI n ux
HCIIOJIB30BaHHUEC

[IpobGnema Jierkux KOHCTPYKLMOHHBIX MaTepuanaoB. MarHuii u Oepuiiuil.
Amomunuii. Tutan. OCOOEHHOCTH CBOWCTB MarHus, OepwUIus, AJIIOMUHUS U
TUTaHa, HaXOXJEHHE B IpPHUPOJE, BBIACIEHHWE B CBOOOJHOM BHAE M B BHJE
coequHeHui. Vcrob30BaHne JIETKUX METAJUIOB B TEXHHUKE.

[Toarpynmna xpoma: Obmas xapakrepuctuka. [loxydeHue, cBoiCTBa U MpUMEHEHUE.
OKHUCIINTEIILHO-BOCCTAHOBUTEIILHBIE CBOMCTBA COeOWHEHMI. KHCIOTHO-OCHOBHEBIE
CBOWCTBA MPOCTHIX BEUIECTB, OKCUIOB U TUIPOKCHJIOB.

S OneHoyHble MaTepHaJbl I TEKYLIero KOHTPOJSA  YCIEBAeMOCTH

l'lpOMe)KYTO‘{HOﬁ arrecranuu

quy PaBCH 3apsAn aaApa U YUCJIO 3JICKTPOHOB B ATOMAX CJICAYIOMIUX 3JICMCHTOB: YIJICPOJ C, cepa

5.1. OneHo4HbIe MATEPHAJIBI VIS TEKYIEr0 KOHTPOJISI YCIIeBAeMOCTH

3amauu:

Hu

3amaun pemaroTcs Ha MPaKTHUECKUX 3aHATHUAX M Ha KOHTPOJIBHBIX paboTax B paMKax
OaJIbHO-PEUTUHTOBBIX MEPOIIPUATHIL. B paMKkax TeKkyliero KOHTpoJis CTyJ€HT MOXeT Ha0pathb 27
O6amioB 3a pemieHue 3aaay (18 GanoB 3a TPU KOHTPOJIBHBIE pabOTHl B paMKax OalIbHO-
PEUTUHTOBBIX MEPONPUATUH U 10 3 Oayiia B KKl pyOeKHBIM MPOMEXKYTOK Ha MPAKTHUYECKUX
3aHATHUAX). barmibl mpocTaBisioTCsS B 3aBUCMMOCTH OT MPOILIEHTA BBIOJHEHHUs 3ajauu. THUIOBbIE
3a/1a4u IPUBOSTCS HUXKE.

3amanue 1:

S, meap Cu, Oapuii Ba, cepebpo Ag?
e Ha3zoBure 311eMeHT, B ipe aTOMa KOTOPOTO COAEPKHUTCS 11 IpOTOHOB.
e Ha3zoBuTe 311EMEHT, B aTOME KOTOPOTO COAEPHKUTCS 26 SIEKTPOHOB.
YeMy paBHO YHCIIO HEHTPOHOB B aTOMax cileaylommx uzotonos: °N, 1°Sn, 235U72

e Hanummre CMMBOJIBI U30TOMOB 0JI0BA, aTOMBI KOTOPBIX coaepkat 66, 68, 69, 71, 72 HeilTpoHa.

e Omnpenenute MOJIEKYJISIPHYIO MacCy BOJIbI, MOJIEKYJIbl KOTOPOM coiepKaT TSXKENbIi H30TOI

BOJIOpPOJIa — AEHUTEPHUN.
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DJleMeHT MeJlb CYIIECTBYET B BUJE ABYX u30Tonos: “Cu u Cu. Coznepxanue B Ipuposie
IepBOro n3orona paBHo 73 %, BToporo — 27 %. BeiuncauTe OTHOCUTENBHYIO aTOMHYIO Maccy
MEJIH.

YeMy paBeH MOPSAAKOBBII HOMEp 3JEMEHTa, MaCCOBOE YMCIIO OJJHOI'O U3 U30TOIOB KOTOPOTO
paBHO 31, a YMCIO0 HEUTPOHOB paBHO 167

Snpo aroma HEKOTOPOTO 3JIEMEHTA COAEPKUT 31 HEUTPOH; YUCIIO AIEKTPOHOB B aTOME paBHO 26.
HazoBute 351€eMeHT, H30TONOM KOTOPOTO SBJIAETCS AaHHBIN aToM. HanuiuTe cuMBOII 3TOrO
U30TOIIa.

CKOJIBKO 3JIEKTPOHOB M IPOTOHOB BXOAUT B COCTAaB aTOMa 3JIEMEHTA, KOTOPBIA HAXOAUTCS: a) B 5-
M MepHojie ¥ B T0004HOi noarpymnme VI rpymnmsr; 6) B 4-M nepuoze u B riaaBHoi noarpymme 111
rpyIIbI?

Uewm onpenenstorcss XMuMUYECKUE CBOWCTBA 3JIEMEHTOB?

[TomuuHseTCs 11 IBUKEHUE JIEKTPOHA 3aKOHAM Kilaccudeckod MexaHuku? Kak HasbiBaeTcs
pa3zaen pU3MKU, KOTOPbI U3ydaeT IBUKEHUE MUKPOYACTHULL?

Urto Ha3bIBaeTCsl aTOMHOU OpOUTAIIBIO?

Urto xapakTepusyeT riaaBHoe kBaHToBoe uncio? Kakue 3Hauenust oHo nmpuHuMaet? Urto
Ha3bIBAETCS SHEPreTHYecKkuM ypoBHeM? UeMy paBHO uncio opOuTaiell Ha JaHHOM
SHEPreTUYECKOM YpOBHE?

Yo HazbIBaeTCs 3JEKTPOHHON 000I0YKOM (3JIEKTPOHHBIM CIIOEM)?

Yro xapakrepusyet nodouHoe (opOuTaIbHOE) KBaHTOBOE uncio? Kakue 3HaueHus: OHO
IIPUHUMAET JJIs1 KQXKJI0T0 SHEPIeTUUYECKOro YpOBHsI?

Kakyto ¢popmy UMEIOT U KaK Ha3bIBAIOTCS OpOUTAIIH, JUI1 KOTOPHIX TOOOYHOE KBAHTOBOE YHCIIO
paBHo: a) 0; 6) 1?

Kak HazpiBaroTcs opouTanu, st KOTOPBIX MOO0YHOE KBAHTOBOE YHCIIO PaBHO: a) 2; 6) 3?7 Uto
TaKoe YHEPreTUYECKUN O TypOBEHbB?

YeMy paBHO 4MCIIO TOAYPOBHEHN Ha JAaHHOM SHEPTreTUYECKOM YpOBHE?

UYro xapakTepu3yeT MarHUTHOE KBaHTOBOE yncio? Kakue 3Ha4eHNsI OHO MPUHUMAET IS
KaX/10T0 SHEPreTUYecKoro nNoAypoBHs? YeMmy paBHO 4nciI0 opOuTasiell Ha SHEPTETUUECKOM
MOAYpOBHE?

YeM oTiMyaroTCs APYT OT Apyra opOoUTaNM, HaXOIAIINECcs Ha OJTHOM HOypOBHE?

Yro xapakTepu3yeT CIMHOBOE KBAHTOBOE YUCIIO?

Kakue 3naueHns oHO mpuHUMaET?

Kax ¢popmynupyercs npunnun [aynu?

Kaxue 3nexTpoHbI Ha3bIBalOTCA: a) CIIAPEHHBIMU; 0) HECTTapEHHBIMU?

Kaxoii npuHIMn onpesenser NopsAa0K 3al0JHEHHS aTOMHBIX opouTaieil anexktponamu? Kak o
bopmynupyercs?

UYro Takoe OCHOBHOE COCTOSIHME aToma?

B kakoMm nopsiike 371€KTPOHBI 3aMOJIHSIOT SHEPTeTUUECKHUE TOAYPOBHU?

Yem onpenensercs SHEPrus NOLypoBHs corylacHo npasuity Kieukosckoro?

Kax ¢popmynupyercs npasuino ['ynaa?

UT0 MOoKa3bIBaIOT AIEKTPOHHBIE (hOPMYJIIBI AaTOMOB?

UTo Moka3pIBaIOT IEKTPOHHO-Tpaduaeckue GopMyibl aTOMOB?

B aromax kakux 37€MEHTOB IPOUCXOINUT «IIPOCKOK AIEKTPOHA» C 4s- Ha 3d- moaypoBenb? Uem
OH 00ycioBiIeH?

Kakoit Tun rubpuansanuu xapakrepeH as: a) kpemuus B SiCly; 6) maraust B MgBr2; B)
amoMuHus B A1Br3;? Hapucyiite cxeMbl epekpbIBaHUS 3JEKTPOHHBIX 00JIAKOB B TAHHBIX



Mouekynax. KakoBa reomeTrpudeckasi popMa 3TUX MOJIeKy? SIBISFOTCS TU OHU TIOJISIPHBIMU HITA
HEMOJIIPHBIMU ?

o Kakue u3 ciienyronmx MOJIEKYI SBISIIOTCA MOJISPHBIMUA U Kakue — HenoJsipHeiMu: OF2, MgBr»,
PCIz, BC13, H2S, A1Br3? Ilouemy?

e Monekyna okcuna yraepona (IV) C02 umeer nmunelinyto Gopmy. CKOIBKO G- B T-CBA3EH B ATOU
Mmoutekyne? Kakue a5ekTpoHHbIe 00J1aka aToMa yriiepojia y9acTBYIOT B 00pa30BaHUU 3TUX
cBsa3eit? SApnstercs i monekyia CO2 MoisipHON MM HEMOJISIPHOMN?

e Kakue u3 ciieyronmx peakiuil BistoTCsl OKUCIUTEIbHO-BOCCTAHOBUTEILHBIMHU:

a) KOH + CuCl1; — KCI1 + Cu(OH)2;  6) KBr + Cl, — KC1 + Bry;

B) Fe(OH); — Fe»03 + H20; r) Pb(NO3)2 — PO + NO; + O2?
3ananue 2:
e 3aKOHYHUTE YPaBHEHUS CICIYIOIINX MPOIECCOB:
a) Al° -3¢ = B) N3 - 5¢ = n) Bro + 2e =
6) S*+ 8¢ = r) Fet + le” = e) Mn*? - 5e'=

Kakue u3 HUX SIBJISIOTCS TTPOIIECCaMU BOCCTAHOBJICHUS?

e Kakue 13 ciaeayronmx BeUeCTB MOT'YT ObITh: a) TOJIbKO OKUCIIUTENISIMH; 0) TOIBKO
BOCCTAaHOBUTEIISIMH; B) U OKUCIUTEISIMH, U BoccTaHoBuTessiMu: Cr03, MgzP2, NaxCr04, SO2, K1,
KNO2, LiCl04, KH, Fe, H202, (NH4)>S?

e VYKaXWUTE TUI KOXI0W U3 CIACAYIOMNUX OKUCITUTEIHHO-BOCCTAHOBUTEIIbHBIX PEAKITUI:

a) P+ KOH + H20 — PH3 + KH2P0»;

6) H2S03 + HoS — S + H20; B) KC103 — KC1 + KCIOy;

r) NH4NO3 — N20 + H20; 1) Cu + HNO3; — Cu(NO3)2 + NO + H»0;

e) AgNO3 — Ag + NO2 + 02; k) Fe + Cl; — FeCls.

e MeTo/10M 3IEKTPOHHOTrO 0anaHca COCTaBbTE YPAaBHEHUSI OKHUCIUTEIILHO-BOCCTAHOBUTEIHHBIX
peakiuii, KOTOpbIE MPOTEKAIOT [0 CXEMaM:

a) HaS + K>Cr07 + HaS04 — S + Cr2(S04)3 + K2S04 + H20

0) C + HNO3 — C02 + NO + H20

B) MnQ> + NaBi0Os; + HNO3 — HMnO4 + BiONO3 + NaNQOs; + H20

r) Nal + NalOs; + H2S04 — I + NaxS04 + H20

1) Mg + HNO3; — Mg(NO0s3)2 + N20 + H20

e) Pb0> + MnS0s + HNO3; — PbS04 + Pb(NO3)2 + HMnO4 + H20

}K) KMnQ4 + NH; — KN03 + Mn0O; + KOH + H»0

3) K2Cr207 + HC104 + HI — Cr(C104)3 + KC104 + 1> + H20

n) HoC204 + KMnOs — C02 + K2CO3 + MnO2 + H20

K) CeH1206 + KMnQ4 + H2S04 — CO02 + MnSO04 + K2S04 + H20

Jnst Kaxa0i peakiiy YKaKUT€E BEIIECTBO-OKUCINUTENb U BEIIECTBO-BOCCTAHOBUTENb, MPOIECC
OKHWCJICHUS U TIPOIIECC BOCCTAHOBJICHUSI.

Konrtpoabnas padora

1) munoevie 3a0anun K KOHMpPOILHOU padome

1

1. ChopmynrpoBaTh OCHOBHBIE Fa30BbIE 3aKOHBI.
2.Macca 10 m> azora (1.y.) pana 1,25 1 -107kr. BbluciauTe MIOTHOCT a30Ta 110 BOAOPOY
BO3IyXY.
3. Bpiuucnure MOJSPHYIO Maccy SKBHUBaJIeHTa METajlla, €CJM B €ro XJOpHUAe MaccoBasi JOJs
xjopa 79,78%, MonsipHas Macca SKBUBaJIeHTa xjopa 35,451/Mob.
4. PaccumTaiiTe JUIMHY BOJHBI SIIEKTPOHA, ECITH CKOPOCTh JBHKEHHs deKTpoHa paHa 2-10° m/c.
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5. Ckonbko cBoOOHBIX d -opOuTaneit cogepkutcs B aromax Sc, Ti, V?
Hanummre snekTpoHHbIEe POPMYIIBI ATOMOB 3THX JIEMEHTOB.
2
1. Ilpunnun IMaynu. [Ipasuno I'yaaa. 2 npaBuia KiieukoBCKoro.
2. Macca 87-10°w® mapa npu 62°C u napnenmii 1,01-10° I1a paBHa 0,24-107 xr. Beruncnure
MOJIEKYJIIPHYIO MacCy BEIIECTBA U Macca OJIHOM MOJIEKYJIbI BELIECTRA.
3. Boruncnute monspuyro maccy skBuBaieHTa KHSO4 B cnepyrommx peakuumsax: KHSO4+
BaCl,; - BaSO 4 + KC1 + HCI
KHSO., + KOH = K»S0O4 + H;0.
1. Beruucnute sHepruio (3B) Bo30yxkeHus anekTpona B arome Na, eclid apsl ero
MOTJIONIAOT (POTOH C JUTMHOW BOJIHBI 4340- 1010 M.
5.0HepreTnyeckoe COCTOSHUE BHEUIHEr0 OJJIEKTPOHA aTOMa OIMCBHIBACTCA CIIEAYIOIIUMU
3HAQYEHUSIMU KBaHTOBBIX uMces: 1 — 3; [ = 0; my = 0. ATOMBI Kakux 3JIEMEHTOB MMEIT TaKOU
anekTpoH? CocTaBbTe IEKTPOHHBIE POPMYIIBI ATOMOB ATHX JIEMEHTOB.
3
1 OcHOBHBIE XapaKTEPUCTUKU XUMUYECKOU CBSI3H.
2. OnpeienuTe MOJISPHYIO MacCy JBYXBaJE€HTHOTO MeTamna, eciu  14,2:107 xr
OKCHJIa 9TOro MeTasia oopasyior 30,2107 kr cynsdara Merasia.
3.Boruncaute nnuny cBsazu C-Cl B CCL4 o cneayrommm TaHHbIM: JUTMHBI CBSI3Ed
C-C u C1-C1 pansl cootBercTBeHHO 1,54-1071° 11 1,99-10710M.
4. Jlns atoma ¢ SIEeKTPOHHON cTpykTypoi 1S%2S?2P? pnummre B Tabauily 3HaueHUs YeThIpEX
KBaHTOBBIX YHCEIL: 11, |, m, ms onpeneanTe Kaxkbplid U3 SJIEKTPOHOB B MapalljieIbHOM COCTOSIHUH
Howmep anextpona ... 1234567
n..
1..
mp ...
ms ...
5. BbluncianTe CpeiHIOK MIOTHOCTh MO BOAOPOAY U MO BO3AYXY ra3oBOM cMecH, 0O0bEMHbIE
nonu ra3zoB B kotopoit 1y1st CH4 u CoHz paBHbl 52 1 48%
4
I. O6miee nonsitue o pactBopax. PactBopumocTts. [IpaBuio CemMeHUYEHKO.
2.11pu cunrese ammuaka N2 + 3Hz <-> 2NH3 paBHOBecre ycTaHOBUIIOCH IPU
CJIEIYIONINUX KOHIIEHTPAIUIX BEUIECTB (MOJIb/J):
Cn2 =2,5; Caz2= 1,6; Cnmz = 3,4. Beruuciinre KOHCTaHTY paBHOBECHS 3TOM
pEaKIHUH U UCXOIHbIE KOHIeHTpaunu N2 u Ho.
3.B cocTossHMM paBHOBECHS CUCTEMBI
CO2 + H2 <->CO + H20
pPEaKIMOHHAs CMECh UMeNia 00BEMHBIN COCTAB:
22% CO2, 41 % H2. 1 7% CO n 20% H-O.
Beruncnute Kp u Kc nms sroit peakiuu ipu 1900K.
4. B xakoii macce BOJIbI ciienyeT pacTBopuTh 30r OpoMuIa Kamus sl TIOTyICHUS
pacTBopa, B KoTopoit maccoBast nosst KBr paBaa 6%?
5
1. Pa3baBneHHBIC pacTBOPHI HEdNEKTpoauToB. JlaBnenue napa. (1mu 3akon Paymns).
2. Boruncaure wmosspHyro KoHueHtpauuio KoSOs, B 0,021 xotoporo conepxkurcsa 2,74
PacTBOPEHHOTO BEIIECTBA.
3. Hannmure BeIpaXeHHUsI KOHCTAHT PAaBHOBECHS CIEAYIONIUX OOPATUMBIX PEaKIIHIA:



1) Fe304 + 4H; <-> 3Fe) + 4H2Om)
2)4HC1+02<->2H20 + 2Cl12
3)C + CO2<->2CO
4.I1pu HEKOTOPOU TeMIepaType KOHCTaHTa PABHOBECHS PEaKI[UU
H>+ Br2<->2HBr paBna 1. Onpenenure cocTaB paBHOBECHOM PEaKIMOHHOW CMECH, €CIU IS
peakiuu ObuTH B3sTHI 1MOs Ho 11 2 Moub Bry.
Pegepar
3a mOArOTOBKY M 3amMTy pedepara CTYACHT MOXKET Habparh 6 6amioB (mo 2 Oamia 3a Tpu
KOHTPOJIbHBIE PEHTHHrOBbIe TOUKH). IIpu moaroroBke pedepara CTyaeHT TOKEH O3HAKOMUTHCS C
OCHOBHOM W JIONOJHUTEIBHOM JMTEpaTypod, BKIIOYAs CIPAaBOYHbIC MW3AAHUS, 3apyOEIKHbIE
MCTOYHUKHU, KOHCIIEKT OCHOBHBIX MOJIO’KEHUH, TEPMUHOB, CBEACHUM, TPEOYIOIIUX IJIsl 3alIOMUHAHUS
U SBISIOLIMXCS OCHOBOIOJAraloUMMH B 3Toi Teme. HeoOXoIMMO COCTaBUTh aHHOTALUU K
MPOYUTAHHBIM JIUTEPATYpHbIM HcTOYHUKaM. CTpykTypy pedepara CTyIEHT OINpeieisieT caMm.
OneHuBaHUE MPOBOJIUTCS C YYETOM KOJIMYECTBA OOPAOOTAHHBIX JUTEPATYPHBIX HCTOYHUKOB,
KadecTBa odopmiieHus pedepara, oTBeTa Ha BONpockl o pedepary. Temy mis pedepara cTymeHT
MOJKET MPEUIOKUTH CaM, JINOO BBIOPATh U3 MPEII0KESHHBIX.
1) nepeuenv mem peghepamos
HcTopust OTKPBHITUS paJHOAKTHBHBIX METAUIOB.
MeTto161 KOH()OPMALIMOHHOTO aHAIH3A.
OcHOBHBIE TIOJIOKEHUSI TEOPHH TOMOXUMUYECKUX PEAKIIHIA.
Koopaunanuonnas teopust Bepuepa.
KoopauHanuonusie coeTuHeHus ¢ OMOIMTaH/1aMu.
TepMoanHaMmuueckas U KuHeTuueckast ycronuuoctb KC.
CoBpeMeHHbIE TEOPUH PACTBOPOB.
buonoruueckue GpyHKIMu OMOMETAIIIOB.
Kpuockonus. 90ymnmnockonusi. Bo3MoxHOCTH METOI0B.
Onektpodopes. Dnekrpoocmoc. [IpuMeHeHne Ha MpaKkTUKe.
Hucnepchbie cucteMsl. Komnonasl.
[TpocTpaHCcTBEHHO-BpEMEHHAsi CaMOOpraHU3alus B PU3UKO-XMMUUYECKUX CHCTEMAX.
Teopust KpHCTATUIMYECKOTO TOJS IUTAHIOB.
MeTobl TUCTIEPCHOHHOTO aHAIM3a.
Tecr
B Tedenme cemectpa CTYyIEHT MPOXOAUT MPOMEKYTOYHOE TECTHPOBAHUE TI0 TPEM TOUYKAM.
Kaxxnast peliTuHroBasi Touka olleHHBaeTcss MakcuMainbHO B 6 OamnoB (100% Beimmonnenus 30
KOHTPOJIbHBIX 3a/1aHU).
Crynenrt, HabpaBmmii 92-100% monygaer 6 6amnos; 67-91% - 5 6amnos; 51-66%- 4 Ganna;
34-50% - 3 6amna; 17-33%- 2 6amna; 1017% -1 6amn.
1) munoevie mecmosole 3a0anusn
1. CamMOITpOM3BONIBHBIN pacia MOJIEKYJ paCTBOPEHHOr0 (MHOT/IA - PACIUIaBICHHOT0) BEIIECTBA
Ha KaTHOHBI M aHUOHBI HA3bIBACTCH. .
- BJIEKTPOJIU30M
- MIOHHOM TPOBOAUMOCTBIO
-: TOMOTEHHBIM KaTaJn30M
+: BJIEKTPOIMTUYECKOH Tucconanueit
I: T3 195 Tema 6-0-0
2. Mepoii 31IeKTPOIUTHYECKON JUCCOLMALIUY SIEKTPOIUTA IPUHATO CUUTATb...
+: CTeNeHb AUCCOLIMAaA
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-2 MOJISIPHYIO KOHILIEHTPAIUIO PacTBOpa

-: pH pactBopa

-: KOHCTaHTY THIPOJIU3a

4.K CUJIbHBIM 3JIEKTPOJIUTAM OTHOCHUTCH...

+: XJIOpHU HATpUA

-: CEpHUCTAast KUCIOTA

-: cynbdut Kamus

-: YKCyCHasl KUCJIOTa

5. Uemy paBHa xoHientpaius noHoB H B pactBope KOH ¢ xornentparnueii 0,01 moms/n npu
YCIIOBUH, YTO TUIPOKCH/I KIS MPOAUCCOLIMUPOBAI HAIIEJIO

+: 10-12 monw/n

-2 0,01 monw/1

-: 10-14 monw/n

- IOCKOJIbKY PAacTBOP LIEJIOYHOM, B HEM HE MOTYT MPUCYTCTBOBaTh HOHBI H+ (T. €. [H+] = 0)

6. Paccunraiite pH: a) constHOM KUCTIOTHI ¢ KoHIeHTpanuei 0,1 Moib/i; 6) BOAHOTO pacTBOpa
THJIPOKCHJIA Kaliusl C KOHIeHTpamuen 1,0 MOoJb/n, cunTast, 9To yKa3aHHBIC BEIIECTBA TUCCOIUUPYIOT
IIOJIHOCTBIO

-:a)7;0)7

+:a)1;0) 14

-2a)14;0) 0

-1a)2;0) 12

7. OprodocdopHas KUCIOTa TUCCOLMUPYET MO TPEM CTYIEHSIM, IIPH 3TOM KOHCTAHTBI
JUCCOIMAIIUY TI0 KAXKI0W CTYIIEHHU CBS3aHbl COOTHOIIIEHUEM:

- K1> K2<K3

-: K1<K2<K3

+: KI>K2>K3

- K1<K2>K3

8. CreneHs nucconuanuu cynbdara Hatpus B pactBope 100%, konuentpauus conu -0,4
MoIib/1. UeMy paBHBI KOHIICHTPAIIMU aHHOHOB U KATHOHOB B JAaHHOM pacTBOpe?

+: 0,4 u 0,8 MOJB/JT COOTBETCTBEHHO

-2 0,3 1 0,18 MOJIB/IT COOTBETCTBEHHO

-: 0,14 u 0,56 MOJIB/TT COOTBETCTBEHHO

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

20. ITorenuan BOAOPOJHOTO IEKTPOAA 3aBUCUT OT

+: KoHlleHTpanuu HOHOB BOAOPOJa B pacTBOpE

-: laBnenust BoJjopo/ia B ra3oBoi (aze

-: Temneparypsl

- AKTUBHOCTH MOHOB

21. Cymma Bcex KO GUITMEHTOB B MOJICKYJISIPHOM YpaBHEHUU PEaKIIUU
CrCl3+NaClO+NaOH=Na>CrO4+ ... paBHa

+: 31

- 14

- 12

-2 10

22.: B aToMe Tenusi BAJICHTHBIE SJIEKTPOHBI Pa3MEIICHbI 0 OpOUTAIISIM

-2 1sl

-1 2s1



-1 182

+: 282

23. Yucno BaJEHTHBIX AJIEKTPOHOB Y aTOMa KaJIbIUs

-1

+:2

-3

-4

24 OKHCIIMTEIRHO-BOCCTAHOBHUTEIBHBIC IIOTCHIUAIIEI 3aBUCAT OT

-: KoHIIeHTpalnu OKUCIUTENBHOM U BOCCTAHOBUTENBHON (DOPM BEIIECTB

-: TeMIIePaTypbl

+: pH cpenpl

-: ITpuponabl pacTBOpUTEIA

-: JlaBneHust

25. U3 nepeyncIeHHbIX HUXKE BEIIECTB CAMBIM CUJIbHBIM OKUCIIUTEIIEM SIBJISIETCA ...

-: IInaBuKoOBas KuCIOTa

+: prop

-2 KUCJIOpOJ

-: IJIaTUHA

26. CtenieHb OKUCIICHHS KUCIIOPOa: a) B BoJie, 0) B MEPOKCHJIC BOJAOPOIa COOTBETCTBEHHO
paBHBI

27.: CTeneHu OKUCIICHHS XpoMa: a) B XpomaTte Kajius, 0) JuxpomMaTe Kajausi COOTBETCTBEHHO
PaBHHI ...

+: +6; +6

-1 +6; 43

-1 +3; +6

-1 -6; +6

I: T3 250 Tema 7-0-0

28.0TMmeTbTe MpaBUIIbHBIN OTBET

K peakiusiM BHyTpUMOJIEKYJISIPHOTO B3aUMOIEUCTBUS OTHOCATCS

+ 2KCIO; ——2Cl +30,

_. 2Na+Cl, —>2NaCl
_. CaCO, —>Ca0 + CO,
_. 2NO, + H,0—'— HNO, + HNO,

29. OT™MeTbhTe NMPaBUIIBHBINA OTBET

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

+: 26
- 43
-1 28
- 48
30. OTMeTbTe IPaBUIBHBIN OTBET

" cyMMa Bcex K03(hpUIIMEeHTOB paBHA

K,Cr,0, +KI +H,50, > I, +Cr,(S0,), +

CymMma k03(pUIIMEHTOB B pEaKIIUK " paBHa
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-2 27

+:29

- 17

- 19

31. OTmeThTE NMPaBUIIBHBINA OTBET

[Tpu nonasanuu Xene3Hol CTPYKKU B CUIIbHO HAIPETYI0 KOHLIEHTPUPOBAHHYIO CEPHYIO
KHMCJIOTY BO3MOYKEH CJICAYIOIUN IIPOLECC

-: Fe+H2S04=FeSO4+H, T

-: Fe+2S04=FeSOs+H, T

-: XKene3o maccuBHpyeTCsl KOHLIEHTPUPOBAHHON CEPHOM KUCIOTOM, IIOATOMY PEAKLIHS HE
IIPOUCXOJUT

+: 2Fe+6H2S04=Fe>(S04)3+350, T +6H,0

32. I'eometpust nona NH4+ onmceiBaercs purypoit

+: Tepasap

-: KBapaT

-: TpeyronsHas nupamuga

-: YceueHHas nupaMu/ia

33. Kakoii MeTaji1 He pearupyer ¢ OXJIaXJICHHOW KOHLIEHTPUPOBAHHOM a30THOMU KUCIIOTOM?

-: Cu

+: Fe

- Ag

+: Al

34. Ilpu B3auMoaeCTBUN KOHUEHTPUPOBAHHOMN a30THOM KUCIIOTHI C IIMHKOM B KauecTBE
ra3o00pa3HOro MpoayKTa MOJIYYEH ...

-: Kucnopog

-: Bonopon

+: Okcup azora (IV)

-: AMMuaxk

35. Ilpu B3auMoieiicTBUM pa30aBIeHHON a30THOM KUCIOTHI C MEIbIO B KaueCTBE Ia3000pa3HOro
MIPOJYKTA MOJIYYEH ...

-: Bomopon

-: Oxcun azora (IV)

+: Okcun azora (1)

-: Menp He pearupyer ¢ a30THOM KUCIIOTOM, OCKOJIbKY HAXOAUTCS B PSIly AKTUBHOCTHU
METAJIJIOB IIpaBee BOJOPOAa

36. Ilpu B3aumopeiicTBUM pa30aBiIeHHON a30THOW KHUCIIOTHI C ME/IbIO B KAUECTBE
ra3000pa3HoOro MpoayKTa MOJYyYEH ...

-: Bomopon

-: Oxcun azora (IV)

+: Okcun azora (1)

-: Menp He pearupyer ¢ a30THOM KUCIOTOW, OCKOJIbKY HAXOIUTCS B PSIly AaKTUBHOCTHU
METAJIJIOB IpaBee BOJOPOAa

37.: Ilpu anekTponn3e paciiaBa XJopuia HaTpHUs Ha aHOJIE BbIIEIWIOCH 56 11 Xjopa. Macca
00pa30BaBIIErocss METANINYECKOTO HaTPUs PaBHA ...

+: 1151

-2 100

-2120r



-: 2 MOJIb

38.XuMHueckre CBOMCTBA BOAOPOIa B HAMOOIBIIICH CTETICHH HATTOMUHAIOT CBOMCTBA ...

+: ["asioreHoB

-: Xpoma u Maprasiia

-: biiaropoHbIx ra3oB

+: [llenoyHbIX METAIOB

40. PacTBOpHI IeJI04EH CITOCOOHBI PEarupoBaTh CO CIEIYIOIIMMH ITPOCTHIMH BEIECTBAMU

-: Cla, S, N2, B, Si

- C, 02, P, F2, Si

-: I5,Zn, Cu, S, Mn

+: By, S, P, Si, Zn

41. CKOIbKO TPaMMOB THAPOKCH 1A KAJIBIIHS MOKHO TIOJIYYUTh U3 6,4 T KapOuIa Kaablus?

+:74r

- 148

- 3,7r

-: I'mapokcua KabIns OMy4YaroT He 13 KapOuaa Kaiblusl, a U3 KapOoHaTa KaIbIIUS

44. Hanbonee ycTONYMBBIC CTEIIEHU OKHUCIEHUSI XJI0PA B COEIMHEHUAX

-1 +6

+: +7

+:+1

+: -1

-1 43

47. I'anoreHoBOI0PO/I, KOTOPBIH MOJY4atOT B IPOMBIIINIEHHOCTH CHHTE30M U3 DJIEMEHTOB

+: HCl1

-: HF

-: HBr

-: HI

-: HAt

48. CaMblil CUIBHBIM BOCCTAHOBUTEND CPEIH FAJIOTE€HOBOIOPOAOB

+: HI

-: HCI

-: HF

-: HBr

-: HAt

49.I1pu Haceiuenuu BoaHoro pactsopa KOH xnopom npu temneparype 100C o6pasyercs

+: KCl1

+: KCIO

-: KC103

-: KCI1O2

-: KCIO4

50. ITpu B3anMOEHCTBHM yIIEpOia ¢ KOHLIEHTPUPOBAHHOM CEPHOM KHUCIOTON BBIACIHIIOCH
13,44 n ra3oB (H.y.). Paccuuraiite Maccy yriaeposa, BCTYIUBIIErO B PEAKITHIO
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- 10r
- 20r

+:

24r

-:3,6r

3aganus K 1a00paTOpHBLIM padoTam

[To kaxmoit paboTe CTYIEHT MOJDKEH MPEACTAaBUTh OTUET, COACPIKAIIMA Ha3BaHUE PAOOTHI
U pacrieyaTKy pe3y/IbTaTOB BBITIOJHCHUS 3aJaHWi. 3a BBINOJHEHHE W 3aIUTY JIA00OPaTOPHBIX
paboT cTyeHT MOXeT HaOpaTh 18 6amioB (1o 3 Gamia B KaXIyl0 pEHTHHTOBYIO TOUKY).

5.1. OIIeHO‘lHLIe MaTepuaJibl 1JI HpOMe)KyTO‘lHOﬁ aTTeCTallun

[TpomexyTouHasi arrecTanus IpoxoAuT B ¢dopme 3k3ameHa B 1 cemecTpe Ha 1 Kypce
03P0 u Bo 2 cemectpe ODO u B popme 3auera Ha 1 kypce 1 cemectpe 3DO. 3amanue Ha

3a4€T

COCTOMT H3 3aJa4u M JABYX TCOPECTUUCCKHX BOIIPOCOB. 3K3aMeHaHI/IOHHI)II>'I ouier

BKJIIOYACT ABAa TCOPCTUYCCKUX BOIIPOCA U OJHY 3aady. Ha 3auere u sx3ameHe CTYACHT MOXKCT

HaOpaTh MakcumyMm 30 GaioB.

10

Bonpocsl Kk 3k3ameny
Oco0eHHOCTH AIIEKTPOHHOTO CTPOCHHS ATOMOB B IIABHBIX U MOOOYHBIX MOATPYIIax,
Tunbl xumuueckoir cBsa3u. KoBasneHTHas cBs3b M €€ Buibl. CBoicTBA M CIIOCOOBI
oOpa3zoBanus. OCHOBHBIE MOJIOKEHUSI MeTo/la BasleHTHbIX cBsa3eil (MBC). Banentnoctu
atomoB ¢ no3uruu MBC. I'nOpuau3aius aToMHBIX opOuTaneil. Tunel THOpUAN3aluU. -
U 7- CBsI3H. JJOHOPHO-aKIIENTOPHBIM MEXaHU3M 00pa30BaHUsI KOBAJICHTHOM CBSI3H.
Nonsl. Monnas cBsa3s. CBoiicTBa MOHHOM CBs3u. Kpucramimueckas pemierka. AToMHas,
WMOHHAs, MOJIEKyJIsipHasT M  METAJUIMYECKHE pPELIeTKH. 3aBUCUMOCTb  CBOICTB
KPUCTAJUIMYECKUX BEIIECTB OT THUIIA XUMUYECKOH CBSI3H.
Metannsl 1 HeMeTayibl. OKCH[BI, KHUCIOTBI, OCHOBaHHS M coiu. be3paznuunbie u
cojeoOpa3zyromue okcuabl. OKCUIbl OCHOBHBIE, KUCIOTHBIE U aMmpoTepHble. VI3MeHeHue
CBOMCTB OKCHJIOB B 3aBHCHMOCTH OT IIOJIOKCHHS aTOMa B IEPUOJUYECKON CUCTEME.
Kucnotsl, ux knaccudukanuss M HOMeHKJarypa. VI3MeHeHHe CBOWCTB KHUCIOT B
3aBUCHUMOCTH OT IIOJIOKEHHUS LIEHTPAJIBbHOIO aTOMAa B IIEPUOJUYECKON CUCTEME.
CoBpemeHHass Teopust KUCIOT U ocHoBaHuil. Teopust bpencrena-Jloypu. Kucnorel u
ocHoBaHus JIpronca.
BuyTpenHssa sHeprus u sHTanbnus BemectBa. [lonstue o6 sHTponuu. IloHsTus 00
sHeprun ['mb0Oca oOpa3oBaHus BEHIECTB. DHTAIBIUMHBIA M SHTPONUMHBIA (QaKTOpHI
npoueccos. Hanpasienue caMONpOU3BOIBHOTO POTEKAHNUS XUMUUECKUX PEAKLIUM.
Ckopocth peaknyuu. CKOpPOCTh pEakIMM B TOMOIE€HHBIX M TI'€TEPOIrE€HHBIX CHCTEMax.
HctruHHAs cCKOpOCTh peakiuu. PakTopsl, BIUAIOMIME HA CKOPOCTh XUMUYECKUX PEAKIUN.
3aBUCHUMOCTb CKOpPOCTH  XMMMUYECKHX PEAKIUH OT KOHIEHTPAlUH pPearupyromnmx
BEIECTB. 3aKOH JAeCcTBUA Macc. KOHCTaHTa CKOPOCTH peakIuu U €€ (PU3MIECKHI CMBICIL.
3aBUCHMOCTh CKOPOCTM XHMHMYECKOW peakuuu OT Ttemmeparypsl. [IpaBwio Bant —
I'odda. Dueprus akTHBaMU U TETIOBOH 3P (HEKT XUMUUECKON PEAKIIHH.
3aBHCHMOCTb CKOPOCTHM XMMHUYECKOW PEAKIUU OT TEMIEPATYpPbl, SJHEPIUU aKTUBALWUHA U
SHTPOIMM AKTUBALMK. Y paBHEHHE AppeHuyca.
Karanus. Karanutnueckue peakunu. OCOOEHHOCTH KaTaIUTUYECKUX MpoleccoB. Teopust
TOMOTE€HHOI'O ¥ T€TEPOr€HHOI0 KaTaau3a.



11 Heobparumbie U oOpaTuMble XMMHYECKHE TPOIECChl. ['OMOTeHHBIE W TeTEepPOTrEeHHBIE
paBHOBecus. KoHcTaHTa paBHOBecus. BiusHUE pa3nudHbIX (PAKTOPOB HA XHUMHUYECKOE
paBHoBecue. [Ipunnun Jle—Ilarense.

12 PactBopuMOCTb. BiusiHME Ha pacTBOPUMOCTb IPUPOJIbI KOMIOHEHTOB, TEMIEPATYpPbl U
JaBjieHUs. JlaBiaeHre HaChIIEHHOTO apa Haja pacTBopoM. 3akoH Payinsa. Temmneparypbl
KUIEHUA U KpucTaum3anuu. Kpuockomnus u 30yIIM0CKOIus.

13 Teopust anekTpoauTHUYECKOW auccoruanuu  AppeHuyca. CunpHble W ciaOble
anexkTponuthbl. CTenens 3ekTpuueckoil auccouuanuu (3/1) u ee cBI3b ¢ KBOTOHUYECKUM
kodp¢unumentom. Koncranra guccoumanuu. 3akoH pasz0OaBnenHuss  OcTBanpaa.
Hucconmanus BoJbl. 3aKOH JACHCTBYIOHIMX Macc. ABTONPOTOIU3 BoOIbl. HoHHOE
npousBeaenue Boasl. Koncranra aBronpotonuza Bogopoansiii nmokasatens. bydepHbie
pactBopel. bydepnas emkocth. [IpoTomuTudeckuwe peakiuu. BHYTpHUMOJIEKYISPHBIE
KHMCJIOTHO-OCHOBHBIE ~ B3aUMOJCHCTBHs, OIPEACIAIOIIAE HEYCTOMYMBOCTH  KHUCIJIOT
OCHOBAaHMUH U COJIEH.

14 Tlporonus (ruaponus) cosieid. VoHHBIE ypaBHEHUs pEaKUU HPOTONU3a (THIPOJIH3a).
Pasnuunble Tunel ruaponu3a. KoHcranta u cremenp mnporonmsa (ruaponusa). Ee
3aBHCHUMOCTh OT KOHIICHTpAIlMU M TeMIiiepatypbl. HeoOpaTumslii mpoToin3 (THAPOIU3).
[Ipoueccsl mpoToau3a (Truaposn3a) B IPUPOJE..

15 OxucauTenbHO-BOCCTAHOBUTEIbHBIE peakuuu. N3menenue OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHBIX CBOWCTB BEIIECTB B COOTBETCTBUM C IOJIOXKEHHEM JJIEMEHTOB B
rpymnmnax u nepuoaax. CrteneHb OKUCIEHUs. THUIBl OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii. BiusiHue TemmnepaTyphl, KOHLIEHTPAllUM PEAareHTOB, MX MPUPOIbL, CpPEeAbl U
apyrux yciaoBuil Ha mnporekanne OBP. HampaBneHue mnpoTekaHuss OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX peakuuil. XUMUYECKHE HWCTOYHUKU DJIEKTPUYECKOTO TOKA -
rajqbBaHUYECKUE FJIEMEHTHI.

16 DnexTponn3 paciiaBOB M BOJHBIX PAaCTBOPOB 3JEKTPOJUTOB. KaTolHble M aHOIHBIE
npouecchl. Koppo3us MeTamuioB ¥ METO/bI 3alUThl OT Hee. OCHOBHBIE METO/IbI 3aIIUThI
OT KOPpO3UHU.

17 O6mas xapakTepuUCTUKa HJIEMEHTOB NOArpynnbl Meau. CBOWCTBO, MOJIY4YEHHE U
npuMeHeHue. Baxheimme coequHeHuss menu, cepedpa u 30mo0Ta. OKHUCIUTEIbHO-
BOCCTAHOBUTEJbHbIE CBOMCTBAa. KUCIOTHO-OCHOBHBIE CBOMCTBA MPOCTHIX BEIIECTB,
OKCHJOB U THIpOKcHIOB. OOImias XapakTepUCTHUKa 3JIEMEHTOB MOATPYIIbI IIMHKA.
O6mass xapakrtepuctuka. CBOICTBO, ToNydyeHHE U TNpuUMeHeHHe. Baxueime
COCIMHEHUS] DJIEMEHTOB MOATPYNINbl IUHKA. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
cBoiicTBa. KHCIIOTHO-OCHOBHBIE CBOWMCTBA MPOCTHIX BEUIECTB, OKCHIOB U THAPOKCHIIOB.
OOmiass XapakTepuCTHKa 3JIEMEHTOB NOArpynmsl Xpoma. [lomydyeHue, cBolcTBa H
npuMeHeHrne. OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA coequHeHUH. KucnorHo-
OCHOBHBIE CBOWCTBAa TMPOCTBHIX BEIIECTB, OKCHJAOB W THIAPOKCHUIIOB. O61mas
XapaKTEpUCTUKA JJEMEHTOB NOArpymnmbl Mapranuma. [lomyuenue, cBoiicTBa U
npuMeHeHue. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE —CBOMCTBA. KUCIOTHO-OCHOBHBIE
CBOMCTBA MTPOCTHIX BEUIECTB, OKCUJOB U THIAPOKCHUIOB. BaxkHele coeIMHEHNS.

18 bop u amomunuii. Ilomydyenne u cBoiicTBa. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC
CBOICTBa UX coequHeHM. [[puMeHeHune CriIaBoB Ha OCHOBE aTFOMUHUS.

19 Vraepon u kpemunii. [lonyuenue u cBolicTBa. Baxueimue coenuaennsi. OKUCIUTETBHO-
BOCCTAHOBHUTEIILHBIE CBOMCTBA COSTMHEHUH.

20 OcHOBHbBIE IPEICTABUTENHN MIPENEIbHBIX YIII€BO10POA0B. M30MepHst 1 HOMEHKIATypa.
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21 CnocoObl TONy4eHHs, XUMHYECKHUE CBOMCTBA MPUMEHEHHE TOJUMEPOB M OJIUTOMEPOB.

IIpumeHeHue

6. MeToanueckue MaTepuaJbl,

onpeensiomye MNpPoUeaypbl

3HAHMi, YMEHHUIi, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH
6.1 Pe3yabTaThbl 0CBOCHUS Y4eOHOM JUCHMIUIMHBI, MO/JIeKAINE IPOBEPKe

OIICHUBAHUA

KonTpoaupyem Pe3yabTaTsl OcHOBHBIE OueHo4vHbIE
ble KOMIIEeTEeHNH 00yueHust NMOKa3aTeJ M OlleHKH cpeacTBa

(4acTb (00BbeKTHI pe3yJbTaToB

KOMIIeTeHI[Uil) OLICHUBAHMS)

Cnocoben 3HaTh: [Tepeuncnenue MPAKTUYECK
HPUMCHATD - OCHOBHBIC | OCHOBHBIX  TMOHATHH M | O€ 3aQHSATHE,
CCTCCTBCHHOHAYUHPBIC | vy pyeckue onpeeneHuit TeopuH | J1abopaTopHas
U OOIIEHHKEHEPHBIC .

—— METOTTH TIOHSTHS, XUMHYECKOTO  CTpoeHHs | padora,
MATEMATHICCKOTO - OCHOBHBIE TpaBWJIa | aTOMA. CocraBieHue | TeCTUpPOBaHUE,
aHAIM3a 1 | HOMEHKIJIATypBI 3JICKTPOHHBIX U | KOHTPOJIbHAs
MOJICIMPOBaHKs B | XUMHYECKHX ANEKTPOHHO-TpaUIeCKuX | paboTa, IK3aMeH
npo(hecCHOHANBHON | COeMHEHNI; bopmy aTOMOB
ACATCIIEHOCTH, - OCHOBHBIC 3aKOHBI | XUMUYECKHX DSJIEMEHTOB B
(OIK-1); XHMHHM, XHUMHYECKOW | HOpMaJIbHOM u

TEPMOAMHAMHUKH, BO30YKICHHOM

ANEKTPOXUMUU U | COCTOSIHUSIX.

KHUHETUKH;

- CYIIHOCTh YYE€HHS O
NEpUOANYIHOCTHU U €TI0
poib B
MPOTHO3UPOBAHUU

CBOMCTB XHMHYECKHUX
3JIEMEHTOB |
COCIUHCHUI;

ux

- KBaHTOBO-
MEXaHUYECKOe
CTpOCHUE aTOMOB,
MOJIEKYJT u
XHUMHYCCKOU CBSI3H,

- OCHOBHBIC KJIACCHI
HEOPraHUYECKUX
BEIIECTB, CBOMCTBA
HX THITMYHBIX
MpEICTaBUTETIEH;

- XHMHIO 3JIEMEHTOB
H UX COCIUHCHHI.

- CII0COOBI
CaMOOpraHu3aluu |

camoo0pazoBaHus
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Ymers: Ilepeunciienue IIPaKTUYECK
- MPUMEHATH | TPUBHAIBHBIX  HA3BaHW | O€ 3aHATHE,
XUMUYECKUE TEOPUU | HEOPTAaHUUYECKUX naboparopHast
i 3aKOHBI, | COSIMHCHUA W  TpaBui | paboTa,
KOHIIETIIIAH O | COCTaBJICHUSI Ha3BaHWW MO | TECTUPOBAHUE,
CTPOCHUU U | MEXIyHApOIHOU KOHTPOJIbHAs
pEaKIMOHHOM Homenkiarype MIOITAK. | paGora, sx3ameH
CIIOCOOHOCTH
HEOPraHUYECKUX
BCIIECTB;
- KPUTHUYECKU
OLICHUBATH CcBOU
JIOCTOMHCTBA u
HEJIOCTaTKU;
- IPOBOJUTH PacuUeThl
110
TEPMOXUMHUYECKUM
ypaBHEHUSIM
peakuuii;
- MpEeACKa3bIBATh
TEPMOIUHAMHUYECKYIO
BO3MOKHOCTh
MpOTEKaHUS
XHUMHYCSCKHX
peakuui;
- pemath pacueTHbIE
3aJ1a4m.

Baangern: IIpenckazanue MIPaKTUYECK
- HaBBIKaMH PabOTHI C | BOBMOXKHOCTEH 0¢ 3aHATHE,
pacyeTHbIMU OCYUIIECTBJIECHUS nabopatopHast
dbopMynaMu, pemarh | XAMHYECKHX MPOLIECCOB C | paboTa,
pacyeTHbIe U | TOYKU 3pEHUST XUMHUYECKOU | TECTUPOBAHHUE,
AKCIIEPUMEHTAIIbHBIE | TEPMOAMHAMUKHI U | KOHTPOJIbHAs
3aJ1a41 110 XMMHH; kuHeTuku. llepeuncnenue | pabora, 3a4er,
- croco0amMu | OCHOBHEIX MOJIOKEHHUH | DK3aMeH
OPHUEHTAINA B | TEOpUU OBP.
npodeccuonansubix | [lepeuncnenue MpaBuiI
HCTOYHUKAX KaTOJHBIX M  aHOJHBIX
nHdopManuu MPOIIECCOB npu
(>kypHaIbl, CalThl, | BJIIEKTPOJU3E paCIIaBOB U
oOpazoBarenbHbIE pacTBOpPOB W mpu padboTe
TOPTAJIbI); raJJbBaHUYECKUX
- crocodamMu | 3JIEMEHTOB.
MOJICITUPOBAHUS
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OKCIICPUMCHTA 1o

XUMHU.

- TCXHOJIOTHAMUA
caMoperyjsinnun u
CaMOO6pa3OBaHI/I$I

6.2 lllkana oneHUBAHUA IIAHUPYEMbIX Pe3yJbTATOB 00y4eHUs

Ixaja oneHUBAHMS NJAHUPYEMBIX Pe3yJIbTATOB 00y4eHuUs!

(Texymmii u py0e:kHbIIl KOHTPOJIb)

Ce [Ikana oueHNBaHUS
MecCTp
0-35 GasnoB 36-40 OansnoB 41-55 6annos 56-70 6annos

1 Yactuuynoe ITonHOE MM ITonHOE MM ITomHOE
MOCEeIeHUE YaCTUYHOE TIOCCIICHHE | YaCTUYHOE MOCEeICHUE
ayJIUTOPHBIX 3aHATUH. ayIUTOPHBIX 3aHATUN. | IOCEILECHUE ayAUTOPHBIX
HeynosnerBopurensHoe | HactuuHoe ayIUTOPHBIX 3aHITUM.
BBITIOJIHEHHE BBITIOJIHEHUE U 3aIllUTa | 3aHSITHH. [TonmHoE
J1Ta00PATOPHBIX U J1a00PATOPHBIX U [TonHoe BBITIOJTHCHHUE U
MIPAKTUYECKUX PadoT. MPAaKTUYECKUX Pa0dOT. | BBINOJIHEHUE U 3ammra
[Inoxas moAroToBka K Brinonnenue 3aImra 71a00paTOPHBIX U
0aJIbHO-PEUTHHTOBBIM | KOHTPOJIBHBIX PadoT, 7a00paTOPHBIX U | IPAKTHUECKUX
MEPOINPUATHUIM. TECTOBBIX 3alaHUH, MPaKTUYECKUX pabor.
OOyuaromuiics He OTBETHI Ha pabor. Bremonnenne
OOIyCKacTCA K KOJUIOKBUYMC Ha Brimonnenne KOHTPOJIBHBIX
MIPOMEXKYTOYHOMN OLICHKU KOHTPOJIBHBIX paboT, TECTOBBIX
aTTecTaluu «YZIOBJIETBOPUTEIILHOY». | pabOT, TECTOBBIX | 3aJaHHUM, OTBETHI Ha

3aJIJaHUM, OTBETHI
Ha KOJUIOKBHYME
Ha OLEHKH
«XOpOIIIOY.

KOJUIOKBUYMC Ha
OLICHKHU «OTJIHYHO).

HIxana ouenuBanus. [IpomexxkyTouHnas arrecrauus (011 IK3amena)

7. YueOHO-MeTOAMYIECKOE 00ecTedeHrne JUCIUIIITHHDI
7.1. OcHoBHas1 JUTEpaTYpa

M.:N3x. FOpaiit:, 2015. - 898c.
2. I'munka H.JIL 3anaun u ynpaxxHeHus 1o oOmied XuMuM: y4eo.-pakTHy. nmocodue Juist

OakanaBpoB. 14-e u3a. nepepad. u mon. — M.: Uza. FOpaiit, 2014. — 236 c.
3. KapoB A.A., OmpoeBa P.3., XKunosa C.b., Xacanos B.X., Mupzoes P.C. Xumus

KOOPJIMHAIIMOHHBIX coeauHennii. Meton.mocooue- Hanpumk: Kab.-bank. Ya-1, 2012. -64c.

7.2. IonoJTHUTEIbHAS JIUTEPaTypa
Ksapos A.A., Mykoxesa P.A., KoukapoB K. A. u ap. OOmas u Heopranuyeckas
xumus: YueOHoe nocobue. -Hanpunk Kab6.-bank. Yu-1, 2013. -63c.
. [laBnos H.H. O6mas un seopranndeckas xumus. — M: [Ipoda, 2014.
Koposun H.B. O6mas xumusi. — M.: Beicmras mikosna,2014.

1.

2.
3.

1. 'munaka H.JL. O6mas xumus: yueOHUK ansi 6akanaBpoB-18-e uza. mepepad. u Aom. —
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4. Jyaunckuit  I'.Il. Kypc xumum. OOmass xumus, XUMHUS KOHCTPYKIIMOHHBIX
MarepuasioB. —M.: Beicias mikosa,1985.

5. TperbsixoB FO.Jl. Heopranuueckass Xumusi. XUMHS DJIEMEHTOB: YYEOHHK mJist
BY30B: B 2 kHurax. -M.: Xumusi, 2008.

6. Heopranwueckas xumus. B 2 xnwrax// Ilom pen. 1O.J[. TperbsikoBa. - M.:
ACADEMA, 2004.

7.  IlpaiiBep 3./1. Heopranuueckas xumus. B 2 Tomax. - M.: Mup,2004.

7.3. IlepeyeHb y4eOHO-MeTOAMYECKHX Pa3padoToK

1. Ksapo A.A.. Kunosa C.b.. KoukapoB X.A. u ap. O0mas u Heopranudeckas
XUMHA: 3aJaHud ¥ METOJMYECKUE PEKOMEHJAlUHU JUIS CaMOCTOSTeNbHONW paboTsl. Hampumk:
Kabapauno-bankapckuii Yuausepcurer, 2011- 55 c.

2. TxamokoB H.U., KapoB A.A., YUepkecoB b.X., Bunmmwkea M.K. O6mas wu
HEOpraHuyeckas XuMus: 3aJlaHds U MeToAuudeckue pekomenaanuu. — Hanpumk: KabGapauno-
bankapckuii YauBepcurer, 2009. — 47 c.

3. Kapos A.A., Ompoesa P.3., XKwiosa C.b., Xacanos B.X., Mup3soes P.C.
Xvmmsg KoopAMHALIMOHHBIX coeqmHeHMit.Metom.rmocobme- Hampumk: Kab.-bank. YH-T,
2012. -64c.

4. Kspos A.A.. XKunosa C.b.. KoukapoB K.A. u ap. O6mas u HeopraHuyeckas
XUMHS: 3aJaHus U METOJUYECKHEe PEKOMEHJAlMU AJisi CaMOCTOSTeNnbHOW padoThl. Hampumk:
Kabapauno-bankapckuii Yausepcurert, 2011- 55 c.

5. TxamokoB H.U., KapoB A.A., Yepkecop b.X., Bunmmxkesa M.K. Obmas u
HEOopraHuyeckas XuMus: 3aJaHus M MeToAuudeckue pekomenaauuu. — Hanpumk: Kabapauno-
bankapckuit Yausepcurer, 2009. — 47 c.

8.XacanoB B.B., Kwmosa C.b., Bunmmxesa M.K., UYepkecoB 3.A. Xumus:
Jlaboparopuslii npaktukyM — Hanpuuk.: Kab. - bank. yu-t1, 2011. — 99c.

9.Xacanos B.B., Ksapos A.A., Kunosa C.b. u ap. Xumusa HemeramioB JlabopatopHslit
npakTukyM — Hanpuuk.: Kab. - bank. yn-t, 2012. — 39c¢.

10.KoukapoB XK.A., Kapo A.A., TxamoxoB H.U., TembGoroB b.K. OOmas u
HeopraHuueckas Xumus: Jadbopatopssie padotsl — Hanpuuk.: Kab. - bank. yH-1, 2010. — 124c.

7.4. Ilepuoanyeckue U31aHUA
1. XKypHan HeopraHM4eCKOM XUMHUH
2. XypHnan obuieit xummun
3. Kypnan pusnyeckoit XumMuu

7.5. UuTepHeT — pecypcsl

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

7.6 Ilepedenb npogeccHOHAIBHBIX 023 JaHHBIX U HH(POPMAIIHOHHO-CIIPABOYHBIX
cucremM
1. http://www.dissaslru = —  3BJI PI'B -  DOnekTpoHHblE  BEpCHMM  IOJHBIX
TEKCTOB JUccepTaluii u aBropedeparos u3 ¢honaa Poccniickoit rocy1apcTBEeHHON OMOINOTEKH
2. http://elibrary.ru — DneKkTpoHHas OMOIMOTEKA HAYUHBIX ITYOIMKAIHHA.
3. http://polpred.com — O630p CMU Poccuu u 3apybexns. [loaHbIE TEKCTH + aHATHTHKA
n3 600 u3ganumii mo 53 orpacism
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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
http://www.diss.rsl.ru/
http://elibrary.ru/
http://polpred.com/

7.7 IlporpammHoOe obecrniedyeHre COBPpeMEHHbIX HHGOPMAIHOHHO-KOMMYHHKAIHOHHBIX
TEXHOJIOTHH

Kaspersky Endpoint Security miis 6usneca - Crangaptaeiii Russian Edition.

—  MoitO¢duc CrangapTHbII

Acrobat Pro DC for teams ALL Multiple Platforms Multi European Languages Level 1

ABBYY FineReader 15 Business

WinRaR

8. MaTepHaJILHO-TeXHI/I‘leCKOC o0ecneyeHue AUCHHUIIIINHBI

3aHATUSA 1O JUCHMIUIMHE MPOBOJATCS B CHELMATIbHBIX MMOMELEHUSX (ayAUTOpUSX) Ui
IPOBEICHUS 3aHATHH JIGKIIMOHHOTO THIIA, TPAKTUYECKUX U Ja0OPATOPHBIX 3aHATHH, IPYIIIOBBIX
U HHIUBHUIYalbHbIX KOHCYJIbTAllUH, TEKYILEro KOHTPOJIA M IPOMEXKYTOUYHOM aTTeCTalMH.
AyIUTOpUHM YKOMIUIEKTOBAHBI CHEIMATU3UPOBAHHON MEOENIbl0 M TEXHHUYECKUMH CpPEICTBA
00y4eHMs], CITyKAIUMU 71 IpeICTaBlIeHUs] UHQOpMaMK OObIIONH ayAUTOPUH.

Jlns  mpoBeneHuss 3aHATUM  JIGKIIMOHHOTO  TUIIA HMMEIOTCS  JIEMOHCTPALMOHHOE
o0opynoBaHue U y4eOHO-HATJISIIHBIE TOCOOUSI.

JlaGopaTopHbie pabOThI, TPOBOIATCS B CHEIHATH3NPOBAHHON XMMHYECKOH JIaOOpaTOpuH,
OCHAIIIEHHOW HEOOXOAMMBIMHM pEaKkTUBAaMHU M OO0OPYAOBAaHUEM JJIsl IPOBEAEHUS 1a00paTOPHBIX
3aHATUH 10 IPOrpaMMe Kypca «XUuMUsD».

Jis camocToATeNnbHOM paboThl OOYYAIOUIMXCS HMEIOTCS IOMELIEHHsI, OCHAILEHHbIE
KOMITHIOTEPHOM TEXHUKOW C BO3MOKHOCTBIO MOAKIIOUeHHS K ceTu "MHTepHeT" U obecrnedeHnem
JIOCTYIIA B 3JIEKTPOHHYIO HH()OPMAIIMIOHHO-00Pa30BaTEIbHYIO CPEAYy OPraHU3aIIH.

9 Oco0eHHOCTH peaju3alUM JUCHUIVIMHBI VIS HHBAJWAOB W JHI C
OrpaHMYeHHBIMHU BO3MOKHOCTSIMH 3710POBbSI

Jlis CTYAEHTOB C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI CO3[IaHBI CIIeLUaIbHBIC
yCcIoBUSL JUIsl TONydeHHs oOpa3zoBaHus. B 1ensx AOCTYmHOCTH TMOJY4YEHHs] BBICILIETO
o0Opa3oBaHus M0 00pa3oBaTeNbHBIM MPOrpaMMaM HHBAIWIAMH W JIUIAMH C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMU 3/J0POBbSI YHUBEPCUTETOM 00ECIIEUNBAETCA:

1. AnbrepHaTuBHas Bepcus o¢uIMaTbHOrO caiita B cetn «MHTepHeT» 1A
CI1a0OBUIAIINX

2. JIns MHBAJIMJIOB ¢ HAPYLIECHUSIMU 3peHUs (caboBUASIINE, CIIEbIE)

- TPUCYTCTBHUE ACCUCTEHTA, OKa3bIBAIOLIEro OOydaroueMycss HEOOXOAUMYIO IOMOIIb,
NyOIMpoBaHUE BCIyX CIPaBOYHOM MH(GOpPMAIMM O PAacCHHMCAHUM YYEOHBIX 3aHATUH; HaIU4He
CPEACTB ISl YCHUJIEHHWS OCTaTOYHOTO 3peHusi, OpalaeBCKOW KOMITBIOTEPHOW TEXHHUKH,
BUJICOYBEIMUYUTENEH, MporpaMM HEBHU3YaJIbHOTO JOCTyNa K HH(pOpMalMM, OpOrpamMM-
CHUHTE3aTOPOB PEYH U JAPYTUX TEXHUUYECKUX CPEACTB MpHUeMa-nepenaun yueOHol napopmaluu B
JOCTYIHBIX (OpMax JUIs CTYJACHTOB ¢ HApyILIEHUSIMH 3pEHHUS;

- 3a/1aHUA JUI BBINIOJHEHUS Ha SK3aMEHE 3aUNThIBAIOTCS ACCUCTEHTOM;

- TNUCbMEHHBbIE 3aJ]aHMsl BBINOJHAIOTCS Ha OyMmare, HaJWKTOBBIBAIOTCS AaCCUCTEHTY
00ydJaronmMmces;

3. Jln8 MHBAJIMAOB M JIMI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 30POBBSI IO CIIYXY
(cmabocrnpIamue, TIIyxue):

- Ha 3a4eTe/?K3aMeHe MPUCYTCTBYET aCCHCTEHT, OKa3bIBAIOIINN CTYEHTY HEOOXOAUMYIO
TEXHUYECKYI0 TIOMOIIb C Y4YeTOM HHAMBHIYaJIbHBIX OCOOCHHOCTEH (OH NOMOraeT 3aHATh
pabouee MeCTO, MEPEABUTaThCs, IPOUNTATh U OPOPMHUTH 3a/laHUE, B TOM YHCIIE 3aIHCHIBas MOJ
TUKTOBKY);

- 3aYeT/7K3aMEH NPOBOJUTCS B MTUCbMEHHOU (opMme;

4. Jlnsg MHBAIWAOB W JIMI] C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBS, MMEIOIIHX
HapyLIEeHUs. OMOPHO-JIBUTAaTEIbHOTO arapara, CO3JaHbl MaTepUalbHO-TEXHUYECKHE YCIOBHUS
oOecrieunBaroIie BO3MOKHOCTh OECHpPENSITCTBEHHOTO JOCTyna oO0y4aroumxcs B y4yeOHbIE
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NOMEIICHUSI, O0OBEKTY MHUTaHUs, TyaJeTHbIC M JPyrHe IMOMEIICHHS YHHBEPCUTETa, a TaKXKe
npeOBbIBaHUS B YKA3aHHBIX OMEUICHHUSX (HaJH4YHEe PACUIMPEHHBIX JABEPHBIX IPOEMOB, OPYYHEH
U JIPYTUX TPUCTIOCOOICHHIA).

- NHCHMCHHbBIC 3aJaHUs BBINOJHSAIOTCS Ha KOMIIBIOTEPE CO CICHHATN3UPOBAHHBIM
NPOrpaMMHBIM 00€CIICUCHHEM HJIH HaIUKTOBBIBAIOTCS ACCUCTEHTY;

- TI0 JKEJIAHUIO CTYJICHTA YK3aMEH IIPOBOJIUTCS B YCTHOU (opme.

OOyyaromyecs: U3 YMCIIa JIMI C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3/I0POBbsI 00€CIICUCHBI
ANIEKTPOHHBIMU 00pa30BaTEIBLHBIMU pecypcaMul B (OopMax, alaliTHPOBAHHBIX K OIPAHUYCHUSIM
UX 3710POBbSL.
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